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Our Tune-up Kit can end
those™’58-Chevy-points -won't-
fit-my-65-Vette- -back-to-the-

S.

you if your spark plugs are worn
and misfiring . . . but we will.

Help improve your
economy
and performance.

Under these circumstances, a
good healthy tune-up can help
your engine operate cleanly,
with fast, reliable starts and im-
proved acceleration. Our tune-
up team helps your gasoline
economy and helps you get the
performance you expect.

You know the lyrics. Some of Andoh,yeslAkind 398.05
them are probably X-rated . . . of comforting assur- Gomarat Motar Praduer,
and for good reason. Picking up EHCE as Eol-liteqcilj
the wrong parts for your tune-up ome to do the job.
can shoot half the day. But theres The AC-Delco Tune- h::: Hp Klt
no more kicking yourself or the up Kit helps end Ched Set
guy you bought them from. mix-ups. The ap-

Thanks to the AC-Delco plication is clearly
Tune-up Kit. marked right on top

of the box.

The AC'Deleo So next time

youre ready

Tune-up Kit. A o tnep
settoend ') 77"

L i '
mix- A singing
- uPS “"the blues.”
It contains everything you Pick up the

need for a reliable tune-up. A red, white and
matched set of AC Fire-Ring blue box, instead
Spark Plugs and Delco-Remy . . . the AC-Delco
Ignition Parts. Tune-up Kit.

We probably don't have to tell
you what a tune-up can do for

AC-DELCO DIVISION OF GENERAL MOTORS CORPORATION
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777 Cars: 23 experts tell what's really new. You get insiders information
from some of Detroit's most knowledgeable engineers, Page 90,

At last! Safe, hands-off, blind Iun?lngl for jets. Details of how an amazing

new system will take the danger out of airplane landings. Page 82.

‘Build PM's lighted, Indoor planters explains how easily you can put fo-
gether two attractive grow shelves for inside gardens. Page 116.
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Vans: 30 great new add-ons., Sensational new gadgets and devices are now
available for those who are into sport vans. Page 86.

picks 16 dream tools for the master cra an. All these tools are not
only works of art, but they are fun to use, Page 72.

21 secrels of lower Eaﬂng costs will help you cut skyrocketing fuel bills

this winter. Page 112.
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Looking for more ideas and information?
See page 228

ON THE COVER

Greal hand tools are the ‘jewels” of a
master craftsman’'s home shop.

For PM's 16 dream tools, see page 72.
Photo: George Ratkaj
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NASCAR SUPERSTARS
DRIVER DAVID PEARSON
AND THE WOOD BROS.
LEONARD AND GLEN

3-K tools
superiority

It you get grease under your finger nails, you'll
understand when champion mechanic Leonard Wood says,
“Thera's a differance in tools . . . adiffereance you can feel
Do a job with 5-K tools and you'll see.”

An 5-K tool is polished to a high finish. It is machined for
a balance that makes it an extension of hand and brain.

Says tha famous chief of the Wood Brothers' crew, “An
5-K tool is worth any price, yet many are more expensive.”

FULL LIFETIME WARRANTY
SATISFACTION GUARANTEED.If wou are nol complataly satisfied with
any 5-K toal during its life, simply notity any place 5-K loals
are sold for a frée axchange.

Camvanlina

B Kralchar

T oot e b
c:ﬁ:::lﬁliu Goares Drive
T Oemar. Limiisd
wnan Whila in . L imiing
Cperatian Pzim‘

Glen Wood.

f

5-K raichet oporates in 5.1° 1o §° ang; litthe or no
back movemant—invaluable in ight work areas.
Conventional ratchats make tight work tough
10 1o 20* arc, with 5° 1o 10" batck movamant,

8-K ratchei wrench has a unigue opara-
ting machanism conirol lor simplified
cleaning and resultant longer lile. Lets
you easlly rémove mechanism,

CAR RACING EXPERTS
David Pearson—ona al twa
drivers 1o win over 1,000,000
in MASCAR prizes—is lanked by
champlon mechanics Lesnard and

Prices Equivalent To 1970 Prices—S-K Tools American Quality Specials
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it

———

L SR
T Mo. 4520-T8.

SAVE 533.43°
OVER 56%

SAVE§17.82*
OVER 84%

20 poc. 3/8" drive socket set with S-K

ratchet. Top quality all-purpose sel in-

cludes: B standard sockets, 3/B" thru 7/8"";

8 desp sockels, 3/8" thru 13/18; 1-1/2"

and 3" axtensions; rever-

sible ratchat. Metal box.

Total regular value $598.41* 325 .93
sugg. user price.

“Prices and savings based on purchase of pieces
separately at sugpested user prices.
1978 Drasser Indusirias, Inc.

13 poc. 3/8" drive Metric socket sat, Fine
quality sel contains 13 metric & pt. sockels
in slzes T mm thru 18 mm.
Packed in sturdy llip-lock

Tou regular value $27 80° $9 -93

sugg. user price,

Tool Group
Dresser Industries, Inc.
Franklin Park, lllinois 60131

S-K

i, |
(DRESSER )
§ R,

~ M. 4813-76.

SAVE $16.06*
OVER 53

13 pe. 1/4" drive sockel aset with S-K

ratchet. Suparior quality intermediale set

includes: 9 standard sockets, 3/16" thru

1/2"; 1/4" drive spinner handle; 2* and 6"

exiensions; reversible

ratchet. Metal box.

Total regular value 530.04% $1 3-93
suUgg. usar price

No. 76015

1/2" drive torque wrench. Professional

quality spaed and accuracy. 0-150 M. Ibs.

capacity. Dual scale, English and Metric.

Compare wilh torque
wranches salling lor much $1 2.88
more. SUQD. user price,




rezllho can

uce your

gas heatinygo_ruel
consumption

by up t019% with
an Electric/Gas

cooling-heating

unit?

If you want to save
money on heating your
home, look at the Amana
Electric/Gas cooling-heating
unit. The money savings
comes from the unit's unigque
Heat Transfer Module, the
first major breakthrough in
heating technology in years.
The HTMt is small enough
fo hold in your hands, yet
powerful enough to heat an average size home. The HTM uses
outdoor air for fuel combustion eliminating much up-the-chimnay
heat loss common to conventional gas furnaces. Amana uses
electronic ignition to eliminate wasteful pilot lights and
two-stage heating to keep the unit operating at maximum
efficiency. In addition te saving money on heating, the same
Electric/Gas unit gives you dependable central air conditioning,
oo, all from one compact comfort center.

Call your Amana home comfort dealer or write Dept. C-200,
Amana, lowa 52204 for more information on Amana Energy Savers.

*Baged on Instiute of Gas Technolegy laboratory tests and profected
performance for a northeastern Ohlo clty, compared 1o a conventionak
pas furnace, Savings will vary with climade and weather conditlens.

FHTM Is & reglstered trademark of the Raythaon Company.

Look to Amana today
forthe energy saving ideas

of tomonow.’—-
ana

COOLING«HEATING
AMANA REFRIGERATION, ING,, AMANA, IOWA 62204 [ A RAYTHEON COMPANY |
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GetyourCB
from a company you can depend on.
Because someday
you may have to depend on your CB.

Sure, CB is fun. But when you get a CB transceiver,
make sure it won't break down when you need it most.
Because helping you out of tight scrapes.is really what
CBis all about.

- Ifyour car gets stranded on a spooky muuntam
road. Or there's an emergency on the highway. Or when
it's 1 AM and your tank reads “E." Or even when you're
beginning to nod off and you need some conversation to

keep you awake. That's when you need a dependable
CB transceiver as much as you need dependable brakes.

We've been making 2-way communications systems
for years. Marine. Police. And HAM systems. And, like
everything Panasonic, we build them as if our reputation
depended on it.

And that's how we built our mobile transceiver, the
RJ-3200. That, you can depend on.

CB/PA Switch. Toturn  Noise Blanker/ANL  Deita Tuning. “LED” On-Air Lighted Channel
your CB into a public Switch. Silences Pulls inoff-center  Indicator. Lights Indicator. To easily
address system (with background noise communications.  whenthesetisinthe see any one of 23
optional external for clearer, quieter / transmitting position.  channels. /
SNEHEI'}. \ mﬁm- fl / I|I /."
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LETTE

TO THE EDITOR

How they watch us

I want to peint out a mistake in
vour July '76 article, How They're
Watehing Us (page 48). It says that
satellites have replaced the Distant
Early Warning (DEW) Line and
Ballistic Missile Early Warning
Systems, This iz not true.

Satellites are helping in the overall
collection of data, but obviously are
not as good as one may believe after
reading your article. I am working
on the DEW Line, and we're still
going strong.

KARL H, BUB
WINNIPEG, MAN.

Already (is it my imagination?)

I'm hearing clicks on my telephone.
WILLIAM T. GODBEY

WEST PALM BEACH, FLA.

Still flabbergasted

I was delighted that your July
Owners Report featured the 1976
Oldsmoble 98 (Who Needs Cadillae?
The Olds 98 Offers Just Az Mueh
With a Lower Sticker Price, page B2),
I took delivery on one in January
and found the accolndes and com-
plaints as expected until I read the
paragraph on seating comfort,

I have read and reread it, and I
am still flabbergasted that 93.8 per-
cent of the respondents rated the
seats “very good-to-excellent.”

My gleaming beauty is a sedan
equipped with the 40/60 front seat
configuration. There is no way even
a preschooler can ride comfortably in
the middle position for any length of
time, The rear seat is but very little
better in the center. What this
amounts to is a 2%-ton, 20-foot 9-
grand, overgrown behemoth that can
only haul four in comfort,

Oh! To have my six-passenger, 'T1
Olds 88 back! And it didn't use oil,
elther—aeven with 100,000 miles on it.

M. K. GILMORE
STARKVILLE, MISE,

Frozen tennis balls
I've seen many ads for keeping the
gas from leaking out of tennis balls
after the pressurized can has been
opened. Again, I see a new pump in
your New Owtdoor Gear story (page
108, May ‘T6).

[ seldom play tennis, but the balls
I use still have good bounce after

] POPULAR MECHANICS

two to three years of unpressurized
storage. 1 store them in the freezer.
The cold temperature reduces the
pressure inside the balls 8o the gas
doesn't escape. Within 15 minutes of
putting the cold balls into room tem-
perature, theyv're ready for action.
JOHN TRAURE
HARRISON, ARK.

Some CB confusion

In the section CF Lingo—It's FEu-
glizgh, Sort Of (How CB Can Malke
Your Vacation Better, page 60, July
*76), Ivan Berger made some mis-
takes,

He said that 10-10 means “‘nega-
tive'"; it means “transmission com-
plete, standing by.” He also said that
10-34 means “correct time." It menns
“this station in trouble, needs help.”
And for the correct time, the 10-code
number would be 10-36.

DEAN CRUSE
EL PASO, TEX.

We've seen several 10-codes, Mosi
used is the Associated Publie Safefy
Communications Officers, Ine. eode,
with designations from 10-1 to 10-34,
ineluding those in the article.

You mentioned Form 555-B, saying
it should be mailed in to get a tem-
porary call sign, This form, which 1
obtained, says at the bottom:

“Do not mail this form; it is your
temporary permit.”

J. H, WORMAN
MEMPHIZ, TENN.

You've vright. Owr gtory was written
before the forms became available,

More CB installation tips

I have a couple of points to add to
your article, How to Find the Best
Spot for Your Car's CB (page 88,
May '76).

As to the 12-volt source, a simple
solution is to install a single-pole,
double-throw switch on the dash and
have either option (battery or key)
at your fingertips. It leaves the set
(and radip and tape outfit) under
control of the key. If you want CD
while the engine is off and the key
is out, simply switch to direct
battery.

Connect CB and radio to the center
contact, a hot wire to an outer pole,

and a key-controlled hot wire to the
other. A fuse should be in the center
line to protect equipment.

In addition, while separate speak-
ers improve listening, a simple solu-
tion is a roof mount. You can also
use a dash mount, having the radio
higher, in a near vertical position,
with the speaker facing outward.

EDWARD W. HALL
POWNAL, VT.

Don't burn out your motor

In regard to the “Improved Revers-
ing Switch” (Letters, page 174 June
"T6), Harry Sinclair failed to men-
tion one detail.

When using the unmodified DPDT
switch to reverse your motor, always
digconnect your motor beforehand.
When the DPDT type switch is used,
current flows through the field wind-
ings when the switech is between
positions.

If the power is left on, and the
DPDT switch is not completely
thrown, there's a great possibility of
burning up the motor. I have built
the reversing awitch both waye and
found out the hazards by trial and
errar,

LEON HARRIS
GOLD HBEACH, ORE,

An enjoyable project

I enjoved building your Pier Curin
Shelf (page 112, Jan. "75). Problem
wis it wasn't large enough, so 1

doubled the size and made a standing **

wall unit. I vsed one-inch oak for
construction and used the storage
drawer as additional display. I in-
stalled glass in the sides and a mirror
in the back.
The design fita perfectly with our
Spanish decor.
JOHN GLENN
ANCHORAGE ALASKA

Home Care Guide available

In reading a back issue of PM, I

noted an advertizsement for the

Master Home Care Guide. I would

like to know if it still available and

at what price. DAVID LICKTEIG
HANOVER, KANS.

You can get your guide by sending
a cheek or money order for $4.49 to
Popular Mechanics, Box 1014, Radio
City Station, New York, N.Y. 10018,
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If you're smart,you may

never have to worry about

life insurance again.

iz

Here’s why Allstate’s Family
I'm Plan Package makes sense.

: ;m B d You're just starting out—with a
ey nands. & = 4% new baby, gr a new hmge, and with a
whole new future together—and vou
wonder how you can be sure you're
* buying life insurance wisely.
Well, if you're smart, you'll buy
to fit your family’'s needs. And since the
only predictable thing about those needs
is that they’ll change, you'll start a life
insurance program that can change, too.

Allstate’s Family Plan Package
starts out the way you do: On a budget.
Yet the basie plan is big enough to cover
vou, your spouse, and your children until
theyv reach age 22, And future children—15
days after arrival—at no extra cost. And more
. . but that's just for starters.

Dan’t stop there. You can also buy
a1 Future Purchase Privilege that periodically

entitles you to purchase other kinds of
permanent life insurance—to help meet your
. changing needs—without another physical.
e Or add an Additional Aceidental Death

! Benefit to the one in the basic plan. You can
even buy a Family Income Insurance Benefit
that provides a guaranteed monthly income
for your family to a specified date.

Start now. If you're thinking about
life insuranee, talk to your Allstate agent.
You may never have to worry about life
ii- insurance again.

| Allstate

W You're in good hands.

xf 3 Allstute Life Insuranee Company, Northbrook, I

The Family Plan l'h.rimml described i Allstate’s Twa Parent
Faimily Plan policy with optional benefita: Future Purchase
*ri . Additional Accidental Death Benefit and Family

Ir @ Insurance Benefil, A One Parent Family Plan

pulicy is alen avallalblbe,

"l.l
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NOBODY SHOULD
HAVE TOWORK 2JOBS
JUSTTO MAKE
ENDS MEET.
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What would a second job mean to you? A few
grubby dollars and a life that’s an endless grind.

You'll hardly ever see your family. You won't have
time for friends or fun. Your wife will wonder what 11.'1;"-
‘I,'H._'“ - { [ [hl' I:'l.'l]'-i'liiﬂl.i "||:|l.' |.|."'\--'.'l=. 8] |].i1|.'l.'. -.-'|.|I|| ‘-] W l'll.i ‘_n"\-."".:l[ l.i'.'i ‘.. 5
off sleeping,

It just isn't worth it
¢ a Il.,l."l'uj ll\':

And it doesn’t have to be that
with one job. Mil-
use the job pays well,

way Millions of men n
lions of men actually like their jobs, by
challenges them, and has a good furure.

These are men who have had traming. And now, so
we come in. We're 1CS, International

We specialize in rraining men and

can you. Thar's wh
‘.:lH'I:'I.'\}‘\'||'|I.i'i_'|'|\_'l.' J'IL"!"'

women tor skilled careers.
no school
you the first-rate training vou need,

And '-.'v.'lnir we can't guarantee you a job
cando that—1CS
especially if you're 1:1[-::-.'\L1| in one of the growing careers
where ICS concentrates its training,

AN IDEAL WAY TO LEARN
It’s not all fun and games. But you can do it in vour
own home. Without the hassle of a classroom. Without miss-
ing a paycheck. You get the texts and equipment it takes, and
all the help you neec d. If you want to talk to an instruetc
can call ICS from any where in the continental United States
and Canada, using our toll-tree Dial-a-Question® service.

u]r‘ '-’I'L'

-

Just check the box next to the f

Since 1890, millions of men and women around the
world have turned to ICS for career training.
More than 70 of America’s largest 100 corporations
use [CS tramnine for their own rr:'lr-!n.'-j.' 3

||! lectr IL_..IE_

nolog in Civil, Mechanica
Engineer

intended for trans-
v prac tical, career-
VoL l"]._ CCIIvVes

without further academic training

FREE DEMONSTRATION LESSON

No one can promise su . but if vou want more—
more day-to-day sa
Booklet and free

in the right direction.

A Inierests vou most

more moncey, more sccuriey,

more future —our free Career Demonstra-

[on 1 Ll ]1|.|: VoLl :-'.'.'[

¢'s no obligation.
|l make

post F'.-J'.'Ll card today. T
vour life, Y

and mail the
Remember, it
the most of 11
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PHOTO HINTS

Pentax. ..
always easy to use.

FROM READERS

Battery reminder

You're not likely to neglect the bat-

teries in a flash gun or camera if
| you put a dated reminder sticker on
its body. Check it from time to time,
and you'll avoid possible corrosion
problema—from old leaking hatter-
| ies—or the probability of having
batteries go dead just when wvou
need them.—Robert Hertzbery

_This new one
IS easy to own.

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

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

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

Beautiful pictures without fuss.

All you have to do is center a needle

K-1000, newest member of the
warld's best-selling family of 35mm
SLR cameras, is very affordable. Ask
your dealer to show you the easy one

the affordable K-1000. Or if you
need more information, send for a
free full-color brochure that gives all
the details on the K-1000.

Yes. | want more information.

Please send me your free full-color
brochure.

ol i T

ADDRESS

Filter helps enlarging

¥ . . LTy - .
;:'Iewlélﬁ‘;th“’”gh the viewfinder, 3 Some new enlarging papers are so
s et i : | fast that you can't stop down your
Easy to own SEND TO: Honeywell Photographic, | enlarger lens far enough to get the

See your dealer and you'll be sur-

P.O. Box 22083, Dept. 116-814 | exposure times you need in order to
prised at the reasonable price. The

Denver. Colorado 80222, do burn-ing and dodging. If this
happens to you, try a 4X neutral
Honeywell Photographic | density filter over your enlarger
lens or in the filter drawer under the
lens. This colorless gray filter will
multiply your exposure time by a
.| factor of four.—Robert O. Bornes
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Everytripisanew
adventure. But a patch of
fog or a sudden shower can

e the certainty out of the
road ahead.

Relax. The crisp, clean
sound of your Johnson CB
tells you what you want to
know. Automatically.

No gadget knobs to fool
with, nothing to take your
attention away from where
you're going. Because we

uild in the important
control functions.

Johnson's exclusive voice
tailored circuitry automati-
cally drops off unwanted fre-

quencies to give you clear
reception. Our automatic
noise limiter keeps recep-
tion clean and built-in gain
control prevents "blasting”
and "I-'aéjing."

Johnson’s unique elec-
tronic speech compression
automatically selects and

compresses the clearest
voice frequencies to produce
unifurme,qhigh-level modula-
tion and maximum transmit
ranmﬁ]l automatically.
en you hit the road,

Eﬂ' with Johnson CB. We

ack every Johnson with a
full year parts and labor
warranty and walk-in ser-
vice at more than 850 loca-
tions. See a Johnson CB
dealer and take off on the
great American adventure.

L/ JOHNSON
| =1
¥ HNSOMN [ ECA. MINM 55053
IGE ac s n & Led

JOHNSON CB. THE GREAT AMERICAN ADVENTURE.




ALL OUTDOORS

WITH BILL McKEOWN

Cross-country comments
Self-containment—remember  that
term? Five vears ago it was the
claim of the fully self-sufficient rec-
reational vehicle featuring ita own
beds, lights, water supply, kitchen,
bathroom and holding tank, With
this rig vou were supposed to be able
to pull off the road anywhere and
live comfortably abroad.

Five years ago to test the theory
I took a little Ford Minihome Econo-
line van conversion, got in it in
Maine and drove to Mexico without
getting out. The trip wasn't very
exciting  because nothing went
wrong—no flat tires, no engine
problems, no shortage of food and
water or overflow of the holding
tank. I couldn't take a real bath
with the showerhead over the sink
g0 I was glad when I reached the
border in six days to check into a
motel for a long soak, a bigger bed,
and a meal not motor-home cooked.

But the drive proved you can live
inside todav's RVa for extended
perlods if you insist, and that a per-
son who ia elderly or erippled but
able to drive, or who travels with
someone who does, can certainly set
out to see America's sights. My
croas-country run also gave me a
chance to study many states, plus a
variety of campgrounds on the way
back when I stopped and got out ev-
ery chance I had.

Ho recently I drove 6000 Mini-
home miles again for an up-dated
look at much of the same country-
gide. It was a chance to survey
changes of the last five years and to
check conditions that could have im-
proved for the outdoorsman., The
great sights, it turns out, still re-
main, and so do those scenery pol-
luters—the utility polea—that atick
up in front of so many good views,
as my photographer pointed out,

The new sporls car

Remember the trend to midget mo-
torcara? Across the country, I noted
fewer two-seaters and performance
compacts, foreign and domestic,
than ever before. For each, in fact,
I must have counted 50 or more
trailers, motor homes, vans and cap
or camper-topped pickups. The
aports car of the near future, 1 pre-
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dict, is going to not only seat but
sleep two to four, have some cooking
facilities and offer an optional toilet,
My mobile crystal ball shows more
four-wheel-drives, more small trucks
that double as recreational transpor-
tation, more rigs offering privacy
with curtains, panel sides or dark-
ened one-way windows, Gas economy
will be important, ves, and exorbit-
ant pump prices will mean shorter
trips and longer stops at camp-
grounds. But only a complete fuel
turn-off should deprive us of our
choice of one of these versatile ve-
hicles. Full self-containment seems
less important now, with most camp-
grounds offering adequate bathroom
facilities,

Part of the appeal of sports cars,
however, has been their handling,
performance and slick good looks,
They were designed by car creators,
and I suspeet the really successful
RVs of the future will have to look
better. A car or yacht may carry
more when shaped like a barge or
shoebox, but it will not excite buyers
who appreciate something classy,
when they see it. The rigs may ex-
pand, unfold, pop up or stretch out
into a bungalow onece they're parked,
but we presently need designs that
look less like lessons in wind re-
sistance as they roll down the roads,

Where to camp

It's getting easier to find camp-
grounds these daya. Signs along
major highways are giving loca-

Onshore oflshore patrol is provided along

Delaware coast with International Scout
II's roof radar that locates fishing boats
up to 12 miles out in the Atlantic.

directories like Rand

Good
McNally's, AA.A'8, Woodall's and
Wheelers' give detailed lists of facil-
ities and often helpful directions for

tions,

finding the locations. Some camp-
grounds monitor CB and you can
call for routes and reservations.

Your printed guide may provide
campaite ratings, but these often
need interpretation: A lighted wvol-
leyball court plus recreation center
with jukebox and pinball machines
may not be your idea of five-atar
luxury if you don't have youngsters
along, The cost of a full-facilities
campground, however, may run only
a dollar more than a less-developed
site, and save T6 percent over a
motel where vou'll be eating in its
restaurant as well. Total charge at
the Ramada Camp Inn outside In-
dianapolis, the best example we
came across, was only $7 a night for
our rig and included indoor and out-
door swimming pools, gravel park-
ing spots next to lawn campsites,
well-stocked store, landseaped reat-
rooms and handy laundry machines.
Golf, tennis, stocked trout pond for
fishing and other sport activities
were extra-charge options. Best of
all, shaded pienie tables and ade-
quate space between campsites were
not an exception. A crowded un-
pleasant layout might have cost only
2 or §3 lesa.

Sites for the future
On our survey, we found a trend
toward campground specialization.
Many private camps are now divided
into sections for trailer, motor
homes and tents, with some camp-
grounds for just one of these as is
done in state and national parks.
In addition to more campgrounds
and better reservation systems, we
foresee a need for minimum-facility
gites for overnighting. Right now
vou can get a few hours of aleep at
a truck stop amid the rumbling
diesels, and a few states allow over-
night rest at rest stops—although
moat want wvour money for local
motels. One answer could be sepa-
rate coin-operated parking spots
and hookups, without the complica-
tions of checking in, where the RV
traveler could pull in and sleep,
wash up, and be on his way, *#%%
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CAPSULE REPORTS ON NEW AUTO PRODUCTS BY THE EDITORS

THE PM GARAGE

Wondrous oil gun

J'-F'

I might finally have found it—the
perfect oil-change spout. Called the
Trig-A-Flow il Gun, it's a combi-
nation funnel and punch. The punch
pierces the bottom of a one-quart oil
can while the funnel portion is al-
ready set into your engine's oil filler
opening. So the 0il Gun eliminates
a lot of the mess and drip that
usually goes with changing oil, The
unit is all metal and well put to-

gether, Costs $2.98 plus 50 cents
handling from A-G Marketing, Box
3842-PM, Amity Station, New
Haven, Conn, 06525.—M.L.

Inductive timing light
It'll just be a matter of time until
all timing lights are using inductive
pickup, Eliminating the muss and
fuss of connecting into the No. 1
sparkplug makes an ignition timing
check a snap for anyone with enough
skill to use a clothes pin.

This inductive pickup is the one
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used with Dixson's Model 418 d.c
power light. It's bright, easy to use
and costs $5656. Dixson, Ine., Box
1449, Grand Junction, Colo, 81501,
—B.H.

Bulky power antenna

Cursed with a low garage entrance,
I've long searched for an after-
market power antenna for my 1967
Camaro. And I finally found one—
paid $23.95 and figured the installa-
tion would be simple. After 2%
hours of the purest frustration,
though, I discovered that there is
no way to fit this rather bulky an-

tenna into the front fender of my
car, Nor would it fit my wife's 1972
Dodge wagon. So before yon buy
one of these, be sure that you check
for space in your car.

The antenna itself seems to work
just fine (1 operated it outside the
car), and thiz particular unit is the
Afco Electronies Model HCA-300B.
It's available at auto supply stores
or direct from the distributor, Afeo,
476 Roland Way, Oakland, Calif.
04621.—M.L.

Emergency patch

This stuff—actually a mineral rub-
ber compound—will sit in ready on
yvour workbench shelf forever. Imag-
ine a package of paper-between-
slices-of-cheese rolled up into a tube,
and that's what you get when you
open the box. The stuff is black,
though, and it's ready to stop leaks

LT 1 .' o .,-."

]

whether it's minus 656° F. or plus
180° F. Neat. Seal Patch is $3.95 for
216 sq. in. Woodhill Chemical, Cleve-
land, Ohio 44128.—B.H.

Roadside distress signal

This clever gadget has three double-
faced reflectors (red, amber and
white). The reflectors rotate in even
a mild breeze, and the magnetized
base holds “Blinky” firmly to the
roof or decklid of yvour car. It's 310
plus 95 cents postage from Hoffritz,
20 Cooper Square, New York, N.Y.
10003.—M. L.

Glue-on tire letters

“— \p

. };J:*\i |
They're just for fun. You get 64

raised white letters to trick up your
tires. §8.95 from Aljohn Car Ser-

vice Corp., 195 Northern Blvd,
Great Neck, N.Y, 11021.—M.L.



This 1s the year to compare.
The bi_%lgest Buicks and Olds’are smaller:
1

But wete st

> &

Over the years, you've seen our TV com-
mercials where a Marquis was always
hard to beat when compared to some of
the world's finest cars. Even a Buick Elec-
tra and Olds 98 when they were still full
size. Now with their biggest cars scaled
down, we think this year, more than ever,
is the year you must compare.

Compare ride. This small plague on
Marquis’ dash, "Ride-Engineered by
Lincoln-Mercury,” isn't something we
just tacked on. We take pride in our
hard earned reputation for riding excel-
lence. But don't just take our word for
it. Go out and pick a really bad road.

“l RIDE-ENGINEERED # bt Ty

You'll be amazed at Mercury Margquis’

smooth, quiet, steady ride.
Compare room and comfort. There's

only one way Lo test six passenger cars,

With six passengers. See how much

room there is to sit back and relax.

Marquis hasn't put the squeeze on
shoulders and hips. Especially for the
guy in the middle.

Compare trunk space. There is only one
way to test a car's trunk space. See

building our cars the way we used to.
Introducing the 1977 Mercury Marquis.

Mercury Grand Marquis

which car holds more. And which car is
easier to load.

Compare solidity. Slam a few doors.
Marquis sounds solidly built for a good
reason. [t is solidly built.

Compare styling. Mercury Marquis has
the long sweeping lines of a full size six
passenger car. Functional, yet elegant.
Compare this to the look of the new
smaller, lighter, narrower Buicks and
Olds:

This year you compare,

Discover for yoursell the guality of
Mercury Marquis, From the Lincoln-
Mercury fine car division.

MERCURY MARQUIS
LINCOLN-MERCURY DIVISION @



The better the tralnm
the better you'll

Send for one of these FREE Illustrated

74 5q. in.
Solid-Stat
BAW TV

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

ELECTRONICS DIVISION: Courses include professional
equipment like 3" solid-state oscilloscope, transistor
and tube-tester, vector monitor scope, 74 sq. in. BAW
TV, and solid-state stereo AM-FM multiplex receiver
speakers, Color TV courses feature advanced NTS/
HEATH DIGITAL GR-2000 Caolor TV with silent varactor
diode tuning; digital read-out channel selection (with
optional digital clock), big 315 sq. in. sCcreen,

. - __-:? -
—
MECHANICS DIVISION: Learn engine diagnostics, mo-

tor overhaul, transmissions, automotive maintenance.
Courses include 9 in. solid-state automotive oscillo-
scope, testars, tools, mechanic's steel tool box, & more

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

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

——




" - . _FJ“H‘!-I*
| [ ST SRR N £ SE - W

and the equipment
be equipped.

Career Guides:

COMPARE OUR

KITS AND LESSONS.
COMPARE OUR
TUITION. -

r NTS/HEATH
GR2000
Digital
Solid-State
Color TV

315 sq, in
Picture

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

NO OBLIGATION. NO SALESMAN WILL CALL.

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

NATIONAL GE% SCHOOLS

TECHNICAL-TRADE TRAINING SINCE 1905

Resident and Home-Study Schools
4000 So. Figueroa 5t., Los Angeles, Calif, 90037

{Simulated TV Reception)

NATIONAL TECHNICAL SCHOOLS t, f
I 4000 South Figueroa St Los Angeles, Calll, 80037 Dept. 201-106

Please send FREE Color Catalog and Sample Lesson,
ND OBLIGATION. NO SALESMAN WILL CALL

I Electronics Division
.

Maechanics Division

Air Conditioning/Relrigeration/Healing Division
I HNAME
I ADDRESS

Home Applisnces Division

CITY STATE

L
. Planas (il in Zlp Code lor last service _ N E— n—

L) Chack if interested in G.1, BIll information
[ Check if interested ONLY in clasaroom training in Los Angeles
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BY BILL HARTFORD

Rover 3500

Get in front of one and vou'll think
yvou're about to be run down by a
Ferrari Daytona. Go around the
back and look in the hateh and you'll
find the new British Leyvland Rover
one of the most practical sedans
around, It'll be a while before you
can risk the former and do the lat-
ter, however, since the car won't go
on sale in Europe until spring '77,
and there's atill no official word of
whether Rover will return to the
U.5. market.

The 3.5-liter, all-aluminum, V8-
powered four-door hatchback rep-
resents a monumenal investment for
Britain. The cost of the all-new Ro-
ver plant near Birmingham was $56
million, So it's hard to imagine that
Leyland won't bring it to the United
States. The car would easily adapt to
federal safety and emissions stan-
dards and its introduction here would
give British Leyland a wverv hand-
gome entry a price notch below the
Jaguar. The 3000-pound sedan has
unitized body; wheelbase is 110.5,
length 185.0, width 69.0 and height
53.5—all inches.

Practical Alfas

The racy Alfa Romeo marque is
adding a diesel-engine model to its
lineup. Italy’s first diesel will be

mounted in the respected Alfa Giu-
lin sedan shown here. The diesel en-

22 POPULAR MECHANICS

ging being used is a four-cylinder
Perkina. It's rated at 55 hp and will
run the Giulia up to a top speed of
85 mph.

Also on the practical side, Alfa
Romeo recently participated in the
New York Museum of Modern Art's
Taxi Project. Anyvone who has ever
wriggled into one of the Big Apple's
cramped cabs (with the exception of
the Checker which has good leg-

room ) will appreciate the idealism
of this design project. Working
prototypes presented were from
AMF, VW, Volvo and Steam Power
Syastems, Alfa's design prototype,
shown here, was done by Ital Design
using van production parts. It's got
gliding door, retracting ramp for
wheelchair or baby carriages and
civilized accommodations, It's a cab
you can hail . . . but probably not in
my lifetime.

Mercedes and Mazda

We missed a good one when we did
our high-mileage cars feature in last
May's Car Care Guide: a Mercedes
diesel with 789,000 miles on the
clock! The 1953 1708D is owned by
Warren Angstadt of Wernersville,
Pa., and Mercedes-Benz of North
America believes it to be the high-
est mileage Mercedes in the U.S.

They'd like to hear if anyone has
topped this mark.,

We at PM would like to hear from
all you owners of high-mileage cars
{gasoline or diesel—or anything
else!) who are running up hundreds
of thousands of miles on your cars.
Tell us about them—even send a

picture—and we'll consider telling
vour tale to all our readers in a story
in a future issue,

There's a first-ever engine war-

n " - T & II -
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ranty that Mazda has just put into
effect. It's five years or 75,000 miles
on all rotaryv-engine cars sold from
July 15, 1976 on. That beats the
five-year, 60,000-mile warranty that
GM has on the Vega Four. The
Mazda warranty ia backed by Mazda
builder Toyoe Kogve in Japan. It's
even transferable from owner to
owner,

Drivin® with Dan

-

The success of the Eagles at Indy
iz only part of the fascinating story
of Dan Gurnev's All American
Racers (we remember the PM stick-
ers Dan ran on his cars when he
wrote a column for Popular Mechan-
ica). It's all wrapped up in Karl
Ludvigzsen's Gurney's Fagles. Mo-
torbooks International, 3501 Henne-
pin Ave. South, Minneapolis, Minn.
ab408. $10.95. * ok ok



YOu
GET BOTH
THESE HUGE
BOOKS FOR
ONLY 49¢

Encyclopedia of Household Plumbing

Thes just-pubiished at-yous-hingertips” do-il-yoursell guide
will savit you hundreds of dollars in repasr and utility costs® ¥ you've
ever siood by helplesly wabching water pour out oo your kitchen,
tathroom, or cellar floor, or turmed on a kitchen faucet only (o Fave it
bwmak in your hand, you'll eally appreciate this BIG new " now-how
il 75 a praclical book that's writtén fo be undersiood by a-person-
in-a-hurry, by someons who nesds expen help in an emergency
stualion, by anyoné who needs quick and accurale advice withoul

Encyclopedia of Home Wiring/Electricity

This autharitalive, easy-reading guide bypasses the doubletalk
and presents the how-io ol practcal howuse wnng in words all ol us
can undersiand! i you've been wishing you could do your cwn home
giecirical work. this definitive, plain-talk geede is all you need® B will
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you usa. You'l learn how o make your lighting system
operate al peak efficiency, how bo exiend the e of your househald
and how to shop inteligentdy for slectrical parts fo avoid

HOW-T0 BOOK CLUB

invites you to take this 480-

page do-it-yourself li
e

for only

brary

Q@

/ Only 49¢

for both!

/ U9 with a Trial

Y 1o Membership in
sope—  the Book Club

/ gﬂ.ﬂu’m’; that sdaves vo“
il 25“{0 to 75% :_m
esyousesie g wide selection
s 0f how-to books

]‘ ¢t us send you these 2 practical, time-and-
d money-saving books as part of an unusual nf-
fer of a Trial Membership in How-To Book Club

Whatever vour interest and needs—be it
home buillding remodeling, furniture building
repair, cars, electronics, appliance servicing,
energyv-saving, house wiring, boats, lawnmower
and engine repair, hi-fi, moloreveles, garden-
ing. technology, upholstering, concrete
masonry, aviation, plumbing, photography,
hobbies, |locksmithing, wondworking, elc —
vou'll find How-To Book Club offers practical.
quality banks that vou can put to immediate use
and benefit.. books that will help vou increase
vour know-how, save vou monev, and make
vour leisure hours more enjovable,

This extraordinary offer s intended Lo
prove tovou, through vour own experience, that
these very real advantages can be vours.. that
it 15 possible to keep up with the literature
published in your areas of interest, and to save
substantially while so doing. As parl of vour
Trial Membership, vou need purenase as few as

Facts About Club Membership

& The 2 infroduciony books carry a publsher's retail
price of 529,50, They are yours for only 4%¢ for both | plus
[posaage and randiing) with your Trial Membership @ You
will recenve the Club Mews, describeng the currend selec-
fion, ahernates and other offerings every 4 weeks (13 « a
year]. @ | you want the selechon, do nothing: # wil be
sant 1o you automatically. H you 40 not wish 1o receive the
salpction, of it you want 10 order one of the mamy alter-
nates oMered, you simply give instructions on the reply
foem {and in the emvelope) provided, and return B to s by
fthe dale specified. This date aliows you al least 10 days in
which to refurn S dorm. , because of late mail delwery ol
ihe Club Kews, you do nol have 10 days o make a decision

afternates during the next 12 monifs. You may cancel your
Membership sny Gme after you purchase these four
bools. @ AN books—including the Infroductony Ofier—
are fully returnable after 10 days @ you're nol complately
satisfied. @ All books are offered at low Member prices

plus @ smaldl postage and handling charge @ Conlinuing
Bonis: 1 you cordinoe $er this Trial Mambership, you wil
ean a Dividend Certificate for every book you punchase.
Theree Cartilicates, plus payment of the nominal sum ol
$1.99, wall entitie you ta a valuable Book Owidend al your
mﬂﬂhmmﬂmhmaln provided Mam-

four books during the coming 12 months, You
would probably buy at least this many
anvway.. without the substantial savings ol-
fered through Club Membership.

To start vour Membership on these attrac-
tive terms, simply fill out and mail the coupon
below today. You will receive the 2-volume Do-
It-Yourself Library for 10-day inspection. YOU
NEED SEND N0 MONEY' If vou are not de-
lighted, return the books within 10 days and
vour Trial Membership will be cancelled
without cost or obligation
1HVW-TO BOOK CLUB F.0 Box 8 Blue Ridge Summil. Pa, 17214

TYPICAL CLUB SELECTIONS and their |

1Club prices are

Emrgy. 3 555385 Hew To Subcomiract
SuligingAemedeling, 57 9553 9%—Conerale &
§10 559506,

HOW-T0 BOOK CLUB
P.O.Box8
Blue Ridge Summil, Pa.. 17214

Please open my Trial Membership in HOW-TO
BOOK CLUB and sand my 2-volume Do-H-
Yoursell Library, invoicing me lor only 43¢ plus
shipping. W not delighted, | may refurn the
books within 10 days and owe nothing, and have
my Trial Membership cancelled. | agree to
purchase al least four additional books during
the next 12 months, after which | may cancel my
Membership al any time.

Mame Eme——— Phoae
Addrens

Caty

Hate I

(Thsin fleir wadid for e Mhmemisary. by, Forwige sed Consly i 107 P M - 106
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We've got the tire for

Ifyou've gotavan,

pickup, RVor4-WD,
Goodyear Truckin
Tires can make

NPT - Find
abigdifferencein L

handling,ride
and MPG.

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

But you don’t just haul cargo. You travel.

You run errands. You go fishing. You explore.
You need Goodyear Truckin’ Tires that do
more than just haul heavy loads.
Come to Goodyear for extra MPG from truck

radials, with ride-smoothing polyester cords and
tough steel belts.

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

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

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

for you.

Find your tire. Then see your Goodyear
Dealer. Start enjoying the difference the right

Goodyear Truckin’ Tire can make.

What a difference a tire makes.

GOODSYEAR

LIGHT TRUCK TIRES




your kind of truckin.

il

Custom Flexsteel LT

Radial. Goodyear's best
for eatra on long
runs. Steel-belt
protection, easy-riding
polyester,

Find your tire.

{1

The Cushion Miler Tire,
For quiet, comfortable
traveling especially for

 motor homes and other

recreational vehicles.
Non-flat-spatting,
smoath ride.

W/
/)

"!B!
ﬂ
55

The Goodyear
Customgard GT Radial
Tire. Wide-profile
Flexten-betted radial auto
tire, lor vans and pickups
up to 6,000 GYWR .~
Dutlined white |etters.

oy Wehicle Weighl Ratag

The Goodyear Rally GT
Tire. Wide €0 and 70-
series, White letters.
Economical, good
Imhlogufnr vehicles up
106,000 Ibs, GYWR,

({4

The Boodyear Tracker
AT Tire. Tough 4-WD
tire for on and off the
raad, Good highway
Traction,

N

The Wrangler RT Tire.
On-road, off-road 4-WD
tire, Handbes mud, snow,
sand, rocks and stumps.

&
3 Vs

=
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Mini toolpost

for turning

steel

UNIMAT
TEE NUT

CLAMP
PLATE

horizontal toolpost such as you

find on the Unimat lathe is fine
for turning brass or aluminum
which requires a tool bit with little
or no top rake. But for turning steel
vou have to grind the bit so it has
a 10° to 15° back rake. Not only
does this mean a lot of grinding and
short tool life, but each sharpening
of the bit lowers the cutting edge
g0 you must keep shimming the bit
to raise it.

While full-size lathes have tool
holders which hold the tool bit at
an angle of about 20°, vou can't fit
such a tool holder on the Unimat
because it has less than l4-in. clear-
ance between the centers and the
eross slide.

So I made a toolpost that would
fit it and hold short tool bits at a
16° angle, It reduces tool-bit grind-
ing, and permits rapid and exact
adjustment of the height of the cut-
ting edge. I also can salvage tool
bits that are too short for use in
my horizontal toolpost.

How you make it

To make it, cut the step from
cold-rolled steel the same thickness
as your tool bits. Mine is 3/16 in.,
but 14 in. would work equally well.
The dimensions given produce an
angle of approximately 16°.

_UMIMAT SCREW
“Bx 16 MM TOP

y 5!3“—-I_L_L
=,

180"

_f——-l 5/16" |=— AA |

Lay out the clamp plate on 14-in.
steel. Drill the two s-in. holes
on Y%-in, centers before cutting the
plate to shape. File or mill the
slanting noteh to match step angle.

Borrow the two screws and one |
of the T-nuts from your Unimat's %
horizontal toolpost. Extra screws and
T-nuts can be obtained from a Uni-
mat dealer.—Donald MacChesney

.

It shoots six .22 caliber Super Pells®. Gets about
40 shots from a CO, Powerlet. And with Crosman’s
unigue new seal, you can load-in a Powerlet ...
and it'll keep its zing for months!

Now available in .177 cal. too!

rosman

Depl. PM10TE» Falrpori |".|'_'!r'I 14450
Another "'Family Fun™ Division of

O

CO0:"38”
for guys who

always wanted a .38, but...

CO,38 is the answer to cost and space problems.
It has the looks, the weight, of the real thing. But
it costs a bundle less to own and shoot. And you
don’t need a range built like a battleship.

Crozman

J i
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Strong, super-durable GE silicone Retains its original whileness, flexibility Ideal for easy, “invisible" repairs to glass
sealants are specially formulated to solve  and mildew resistance so permanently it and china, fabrics, leather luggage, rubber

the toughest household problems. carries a 10 year warranty. raincoats. Insulates electrical wiring,

GE White Silicone Bathtub Caulk & GE Clear Silicone Glue & Sealgoes  caulks windows, seals metal gutters and
Seal bonds tenaciously to most surfaces,  on working when ordinary adhesives flashing, water-seals aquariums and
forms a silicone-sure watertight seal and sealants may fail. Reason: the much, much more.
around tub, shower or sink that withstands  extraordinary staying powers of silicongs Try one of these extra-strength, exira-
day in, day out exposure to wetness are not alfected by heat, cold, moisture,  life household sealants today. You'll get a
without cracking, shrinking or peeling. weather or most household chemicals. 75¢ cash refund for sticking with them,

WHEN IT'S GOT TO LAS],
SEALIT WITH GE SILICONES FIRST

GENERAL %‘-ELEETHIE




makes
: filing simple

Blade-holding fixture is dimensioned fo
Ya-in, blades. Guide pins are place
farther from the edge for wider blades

6-32 x 12" BOLT
208" IN TAPPED HOLE
HOLE AND FILED FLAT\:,IQ |

188" DIA,
PINS . 76"
LONG, |
TIGHT FIT 2% 1,25 % 40" STEEL

and-filing a bandsaw blade t

touch it up is easy enough
holding the narrow band of steel i
the problem. It was for me until
made this fixture that clamps in o
machinist's vise. It's uuthum mor
than a couple of flat pieces of meta
fitted with two alignment pins b
rest on the jaws and to keep th]
saw teeth a conatant distance abov|
the top. A thin screw-head shim al
the bottom of the two plates keem
them parallel when clamped.

Use about a No. 2-cut file fn!
sharpening. A pillar file with a safi
edge works best on skip-tooth bladel
The safe edpe rests on the pulle
N | and the tooth is filed on the fron
face only. Use a three-corner file oj
| regular teeth, hitting both the fron
: and the back of the tooth. Count th

" ; % | number of strokes to sharpen a toot]
__H*;M and use the same number on eac]
tooth to keep the height even. Fil

One beautiful experience deserves another. Like an A&C | across the blade at 90°, and mar
Saber. Long, slim and stylish. It tastes as good as it looks. Imported the starting tooth with a felt-ti
and domestic tobaccos are blended to reward you with smooth, pen, All the teeth supported by thi
rich flavor. In light or dark natural wrapper. jig are sharpened, then the vise i

loosened and the blade is advanced

A&C. 4 —R. §. Hedi|
One bheautiful smoking experience. 28 POPULAR MECHANICS



Tough

choice

. Marine Regular Marine Reserve

You'll start with tough training. Because nobody likes to fight,  You'll start with tough training. Because nobody likes to fight,
but somebody has to know how. As a Marine Regular, you'll  butsomebody has to know how. As aMarine Reservist, you'll
know how. know how.
After boot camp, depending on your occupational spe- After boot camp, you'll continue your 130 days of active
cialty, you'll go to school or to on-the-job training to learn  duty with moretraining. In fields like electronics, communica-
* anything from air traffic control to telecommunications tions and combat arms. All the same opportunities
maintenance to food services. Or combat arms, the ﬂ ¢ i that Regular Marines have.
“cutting edge" of the Corps. ] 3 ; After school, you'll return home to pursue a
Stick with it, and you'll travel the United States & SRRl civilian career. You'll attend drill meetings one
and the world. You could even be part of an em- Fes weekend a month and two weeks of training
bassy detachment or serve as a sea-going Marine & each summer so you can keep your Marine
, aboard command ships of the U.S. Navy. Ships like p " A Corps skills sharp, your body in shape.
missile cruisers and aircraft carriers. | ‘t o 4 ] As a Marine Reservist, you've got a challeng-
>

The Marine Corps offers a challenging, good
paying occupation. With free medical and dental
care. And thirty days paid vacation every year.

And something else...the pride that
comes only with earning the title:

» United States Marine.

; Mail the card, or call
800-423-2600, toll free. In

..California 800-252-0241.

== The Marines _

We're looking 4 &8

—iey forafew S8

_.._') good men.

ing, good-paying, part-time job. A job that offers
travel, skills training and community involvement.
And an inner confidence that has to help you
in your civilian career.
And something else...the pride that
comes only with earning the title:
United States Marine.

Mail the card, or call
800-423-2600, toll free. In Cali-
fornia 800-252-0241. _§

We're looking for ﬁrf*:e.



A name you can trust on
the outside. A phenom-
enal breakthrough in oil
filtration on the inside.

This timed-release
chemical disc revolu-
lionizes oil filtration by
regenerating your oil's
protective potency as
you drive,

This filter element
cleans your oil. No other
oil filter on earth can
both clean and regen-
erate your oil




Monroe launches
an oil filter

“unlike anything on earth.

A patented, timed-release disc

revolutionizes oil filtration.

This is not just the introduction of a new filter. It's
an announcement of the most revolutionary oil
filter in the world. An oil filter that not only cleans
your oil, but one that helps regenerate the protective
qualities of your oil every mile you drive. Its name?
Filter Plus%. The dramatic breakthrough? A chemical
disc that dissolves protective chemicals back into
your oil, automatically, as you drive. A chemical
disc of such importance that it's fully patented by
the U.S, Patent office to protect it against any
possible infringement. A chemical disc that sets
Filter Plus worlds apart from ordinary oil filters and
makes it unlike any oil filter on earth.

20% of oil isn't just oil.
To fully understand the importance of Filter Plus,
it's important to understand that
premium oil has changed.
Chemicals have been added by
the oil companies. Chemicals
that dramatically improve the
erformance of your oil and
ncrease the lifetime of your
engine. Without these chemical
additives, some modern auto-
motive engines would seize up
in less than 500 miles. So these
chemicals are just as important
as the oll itself. They keep the
oil thick when it's hot, and thin
when It's cold. They help protect
your engine against the effects
of heat. Prevent corrosion. Help
keep your rings from wearing

out. They even help keep the oil slippery. But these
chemicals don't last forever.

Filter Plus: A generation ahead of ordinary

filters because it regenerates your oil.

Many of these chemicals break down or get used

up, and today's oil filters don't do anything about

it. Filter Plus does. The patented, timed-release

disc in Filter Plus is made of the chemicals found

in motor oil. As you drive, this disc dissolves,

replacing critical chemicals as they wear out.

Rebuilding your oil's protective putencr as no

ordinary filter can. Protecting your engine as no

filter on earth can.

For the double protection no other filter

can give your car, demand Filter Plus.

When you buy Filter Plus, you're buying not just

one—but fwo insurance policies for your enﬁ!nﬂ's
life. Because while the filter

element is cleaning your oil, the

chemical disc is rebuilding your

oll and helping protect

your engine.

A filter you can trust

from a name you can trust.
Filter Plus is made by Monroe.
A trusted name in the auto-
motive industry for over 50
years. And now Monroe makes
the only oil filter of its kind in
the world. We believe It's the
only oil filter you should trust
under the hood of your car.

SMONROE®

Avallable whoraver qualily automotive products are sold,

Filter Plus, the only oil filter
of its kind in the world.




40 sports awards

you can win
onh your own

Fitness can be fun as you
take tests while you exercise.

by Jack Galub

ant to win an award and im-

prove vour health while doing
it? Now there are 40 athletic activi-
ties that can earn you physical fitness
badges while vou're having fun.

Anyone over 15 vears old is eligi-
ble, and the chance to test yourself
adds incentive. Boy Scouts and Girl
Scouts have merit badges. Even the
U.8. Army has its Expert Infantry-
man Badge, the long blue bar with
an embossed revolutionary musket
running its length. To win one, a Gl
must be able to march 12 miles in
three hours fully loaded, qualify as
a sharpshooter or better, know first
aid, cope with mines and handle
other details designed to help him
survive in combat.

The new civilian tests are demand-
ing in their own way, and the Presi-
dent's Council on Fitness and
Sports (PCFS) presents a fabric
emblem that can be worn on a wind-
breaker or parka, a pin, and a cer-
tificate signed by the President to
persons completing the test require-
ments. Youngsters from 10 to 17
can compete for a separate Presi-

dential Physical Fitness Award
through school, club and Scout
troops,

Choose your favorite

What is wvour favorite outdoor
gport? Check at the right to see if
it is one of those listed. Then send
to Presidential Sports Award, Box
129, Radio City Station, New York,
N.Y. 10019, for free log books and
qualifying procedures for the sport
of yvour choice. Are vou most inter-
ested in backpacking, bicycling,
climbing, soccer or softhball? Each
has activity requirements including
whether you may practice it alone or
must play under supervision or on a
team, plus the number of hours of
credit you may earn each day. Jog-
ging, for example, requires 125
hours to earn the award, with credit
for no more than 2% miles a day.
Tennis needs 50 hours and must

a4 POPULAR MECHANICS

include 25 seta of match play, with
credit for 1% hours a dayv. Many
gsporta have both distance and time
requirements. Canoeing-kayaking
specifies paddling a minimum of 200
miles within a period of four months
with no more than seven miles a day.

Once all specifications are com-
pleted, your signed log is mailed to
Presidential Sports Award, Bex
1412, Annex Station, Providence,

R.I. 02904, plus $3 for the emblem,
pin and certificate. A physical exam
is suggested before starting any
qualification program.

* ok

PRESIDENTIAL
SPORTS
AWARD

Achievement emblem for

contestants.

Qualifying Standards
ARCHERY—A minimum of 3000 arrows
BACKPACKING—AL! least 50 hours
BADMINTON—AL least 50 hours
BASKETBALL—50 hours of play
BIATHLON—Run or ski 150 miles;
fire 330 rounds
BICYCLING—Ride 600 miles
BOWLING—Bowl! 150 games
CANOE-KAYAK—Paddle 200 miles
CLIMBING—50 hours, Alpine condi-
tions
EQUITATION—50 hours horseback
FENCING—Fence 50 hours
FIGURE SKATING—=Skate 50 hours
GOLF—Play 30 (18-hole) rounds
GYMMASTICS—50 hours
HANDBALL—FIlay 150 games
ICE SKATING—Skate 200 miles
JOGGING—Jog 125 miles
JUDO—Practice 50 hours
KARATE—Practice 50 hours
ORIENTEERING —Run 100 miles, com-
plete 4 events, lo-
cate 25 checkpoints
PENTATHLON—Fractice skills 50
hours, including run-
ning, swimming, fenc-
ing, shooting, riding
RACQUETBALL—PIlay 150 games
RIFLE—Fire 2500 rounds
ROWING —Row 50 miles
RUGBY—FPlay or practice 50 hours
SAILING—Practice or compatea 50
hours
SCUBA-SKIN—Dive 50 hours
SKEET-TRAP—Fire at 1250 targets
SKIING (Alpine)—Ski 50 hours
SKIING (Nordic)—5Ski 150 miles
SOCCER—Play 50 hours
SOFTBALL—Play 50 hours
SQUASH—FPlay 50 hours
SWIMMING—S5wim 25 milas
TABLE TENMIS—FIlay 50 hours
TEAM HANDBALL—Flay 50 hours
TEMMIS—Play 50 hours (25 sets)
VOLLEYBALL—Flay 50 hours
WATER SKIING—Ski 50 hours
WEIGHT TRAINING—Train 50 hours

Canoeing has recently joined the sporls activities that can earn a Presidential Award.
Recording logs are available by mail and from Grumman Canoe dealers. Paddlers
must cover at least 200 miles within four months, but can count only 7 miles a day.
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BY JOHN F. PEARSON

SCIENCE WORLDWIDE

Blast-off heat tests for Orbiter model

The first orbital flight of the Space
Shuttle Orbiter—the “space taxi’ of
the 1980s—is getting closer. The
achedule calls for a 1979 blastoff.
But before that happens, the hard-
ware must be put through thou-
sands of rigorous tests,

The photo above shows one such
test being set up in a supersonic
wind tunnel at NASA's Lewis Re-
search Center in Cleveland. The
Space Shuttle scale model, equipped
with small hydrogen-oxygen engines
and solid-propellant rocket motors,
is uged to investigate heat problems
associated with the blastoff and
boost phase of the flight, The model
is mounted upside down to accommo-
date tunnel attachment hardware.

For more information on the
Shuttle program, read Kescue in
Space, which appears on page 67,

Go underground, save money

Going underground is one answer to
high land prices and a shortage of
living space, according to two en-
gineering professors—N.B. Aughen-
baugh and J.D. Rockaway—at the
University of Missouri., They cite
an industrial and office complex in
an abandoned limestone mine in
Kansas City, Mo., as well as projects
in Montreal and Moscow, to illus-
trate practical underground develop-
ment.

“Huge savingsa are a major factor
influencing building underground,”

36 POPULAR MECHAMNICS

the professora say, They term under-
ground heating and cooling costs
“Just a fraction” of those for sur-
face structures. Other advantages
include lower construction costs,
more fire resistance, lower mainte-
nance costs, more freedom in choeice
of location, and the preservation of
the surface of the ground for other
purposes,

Diet removes pounds—and hair

A diet can change your appearance
in more ways than one. According
to a recent report in the Jowrnal of
the American Medical Association,
a stringent diet can knock off excess
pounds—and also make your hair
fall ont.

Two Army physicians, authors of
the article, report that nine patients
put on crash diets dropped 25 to 56
pounds and that hair loss occurred
two to five months after the weight-
reduction program satarted. The
doctors think that severe caloric re-
gtriction led to an inadequate supply
of energy to hair roots. Fortunately,
hair lost because of a diet usually
grows back after a few months.

Looking ahead to plastic decade

The world will be a lot more plaatic
in the mid-1980s than it is today,
according to a recent study by the
Du Pont Co., the big chemical pro-
ducer. The demand for engineering
plastics will reach 2 billion pounds,

A RN
“

about four times the amount cur-
rently produced.

The study foresees greater use of
structural plastics in the manufac-
ture of home appliances, farm ma-
chinery, office equipment and plumb-
ing components, Autos of the future
probably will have plastic exterior
panels, grills, dashboards and mold-
ed seats. In addition to favorable
strength and weight characteristics,
engineering plastics are said to
make for low-cost assembly opera-
tions.

Tiny pistons for superpressures

A new research tool for creating
pressures greater than 8 million
p.s.l.—equivalent to stacking four
60-ton locomotives end-to-end on a
tack head—has been successfully

tested by scientists at a General
Electric lab in Schenectady, N.Y. To
achieve and maintain such amazing-

Iy high pressures, GE created two
tungsten carbide pistons tipped with
thousands of man-made industrial
diamonds. Diamond is the world's
hardest substance and tungsten car-
bide is the strongest structural ma-
terial used by man,

The half-inch-long pistons (one
is shown above) were inatalled one
above the other in a hydraulic press
that forced them together to gener-
ate the superpressures, Without dia-
mond tips, say GE researchers, the
pistons would have shattered or de-
formed. L



There’s a world of music
between having a guitar...
and knowing how to play it!

Discover the secret of teaching yourself
to play the guitar, piano, or spinet organ
—the “right” way, Send for free booklet.

Any one can own a guitar. Playing it well, however, is a
different tune.

Why not give yourself a chance to play as well as you
really could? You could be playing all your favorite
songs. Folk or rock. Classical or pop. Hymns or
spirituals. Jazz or ballads.

You can teach yourself to play the “right” way
— at home — in much less time than you might
imagine.

PLAY “RIGHT” FROM THE START
Thousands of people just like you have
gained new pleasures by learning to play
with the enjoyable self-teaching lessons
we give by mail. You can too.

The secret lies in our clear, step-
by-step, word-and-piciure instruc-
tion method. It teaches you to
play the right way. Without gim-
micks. You learn to read and
play notes . . . so you'll be able
to play practically any song,
merely by looking at its sheet
music.

YOU SET YOUR OWN PACE
You learn in spare time, in the
privacy and comfort of your own
home, There's no one standing over
vou to make you nervous. There's no
clock-watching private teacher at $4 .
to $10 per hour to worry about. You take as o il oo b
much time mastering any lesson as you wish, Our courses teach you 16 pliy the wighl way,

SEND FOR FREE BOOKLET not gust chords and bass notes in combination.

B L L LPm3S BE BUNE

¢

-

The Guitar & just one of several popular in-
struments faught by the U.5. School of Music.

If you've ever dreamed of being able to play I g = T T e g e O S T
the piano, guitar or spinet organ, why not | MAIL THIS COUPON FOR FREE BOOKLET |
learn more about our convenient, low-cost i
; : : [ USSM U.S. School of Music,
method? Mail coupon for free booklet today. | &9 St o al
There’s no obligation. U.s. School of Music, | ' 417 South Dearborn Street, Chicago, lllinois 60605
A Home Study School Since 1898, |
I'm imterested in learning the secret of teaching myself 1o play the instrument
l checked below, Please send me, FREE, illustrated booklet, (Free “Note-Finder™
l included with Piano ar Guitar booklet) | am under no obligation, I
| Check one only: |
[0 Guitar {pick style) [ Piano [0 Spinet Organ {2 keyboards)
I M,
| R R e SRS e T e R e w e i e T e A
Miss {please print)
F T [0 | o | L e T e e B b R R R LS
LA |, RSPy Sl e ey e S i | | || PR S i | - [ sas
l America’s Oldest Home Study Music School 503
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SAVE 50%! REG.$30.00 VALUE SPY SCOPE

Fantastic bargain in a fine sighting instrument.
Top quality 8 X 20mm Spy Scope, a $30 value, is
now offered at $14.95! Qur special purchase saves
you 50% . . . and you get fully coated optics; 393-
a4 fool field of view. Weighs just two ounces—slores
# in pocket, purse, glove compartment. Fits in your
palm, so you can peer into hard-lo-see places
without letting your subject know you're spying.
Great for bird-watchers and racing fans. Includes
nack strap, leatherette 3% x 1% x 2" case. Beau-
fiful brushed meatal finish. At this special low price,
buy two—one for you, one for a gift!

STOCK NO. 1568H................. JUST $14.95 ppd.

GIANT FREE [

CATALOG! EDMUND SCIENTIFIC CO. 300 Egscorp Bidg., Barrington, N. J. 08007

NEW. 164 Pages. i
Over 4.500 Un-" IR & ™ |
usual Bargains — oy ] SEND FREE NN | Spy Scope(s) l
for Hobbyists, e 164 PAGE CATALOG “H" Nol568H @ $14.95 e .
Schools, Industry. _ Charge my (1 Amrican Exp, 3 I l
e VST EHE{‘;K I O Syieniricant £1 Wi th. Service & Handling Charge ... §—_1.00 l
R COUPONI Interbank No. Enclosed is CIm:t [] M u.
EDMUND I Card No. in ameunt of, I
SCIENTIFIC CO. | Espiration Date Signature I
300 EDSCORP BUILDING I ::I-T“l rﬂnﬂ-nu GUAR-  pame . I
I . You must be sabis- gase print
Barrington, N. ). DB0O7 fi0d 07 rolom ay purchIss  Addresa P
(609) 547-3488 | in 30 days for full refund. |
L City State—_Zip
Science - Oplics - Hobby Marl  wELPiNG TO DEVELOP AMERICA'S TECHNOLOGY FOR OVER 30 YEARS.

'0PT0 KR-100
with the Exclusive...”Built-In"
SOLID-STATE VOLTAGE REGULATOR

M The “XR-T00" is 2 NEW, redesigned,
7 EASIER TO INSTALL warsion ol the
Allizon " Oplo-Electrie”, with the Hew
mddition of 1he '-rulun-: Aegulaior,
making it the MOST AELIABLE and Fooi-
Proal Ignition Sysiem ever nvented

B

"' Alliwon replaced the mechanical
Breakar-Pointy and Condanyer wilh
& “Highly Aceurate” Dplical Con
trol. A& Bgam of Light, pagsing A4
1H||||||H-j wpecialiy designed ¥

ROTOR' preciaely trigners 2 Heavy I:Iu'lr ‘POWER
MODULE" thal BOTH 'Charges and Fires " the lgnitian Call
wilh (g " FASTEST' High Voltage RISE TIME, piaducing ihe
MAXIMUM “HIGHEST ENERGY™ SPARK i'nillihlll
& Since there -I.:u . ;

ver WEAR

# “XR-T00".. Designed for those who wani the BEST
in Performance, Gas Mileage. Quicker Starting,
Eliminate frequent Tune-Ups and Maintenance Costs.

FACTORY-BACKED

. 10-YEAR WARRA NT‘I’_.

iy * ORDER WITH CON FHZIEHEE

Hemgmibsgr, even i you PAY
Thros T

COMPLETE

| (Catid. Aws. add Tax)
& The "High-Energy " SPARK INTEMSITY ang DURATION

bl
cheiabensl A That's EVERYTHING

parmity the Posidive FIRING of Spark-Plugs, evea ander the ciam th II oo '_ r,‘lli“..ll. .I. r INCLUDING
MOET ADVEREE canditions, retwiis in more COMPLETE Postage & Inssrance
COMBUSTION and Eliminates *'Enging Wiglire", Bénce '.' 3“1' DORDER FACTORY DIRECT

ir Make, Year, No I"
# You |'I1I'|' use your IU.STI':H I'.:IIAHGE or BANKAMERICARD,

SBA 111 Your Nurr J Interbank No., [¥) Exp. Uale
L HC or BH Card Hnlders IJ'HIJEH by TOLL FAEE PHONE

- (B00) 423-6525, Ext. 2. (Whean in Continental U.5 A}
VOLIA

OUTLAST the LIFE O Before Buying ANY other Type Ignition System
- EAS'!'-TD-FDLLO msrﬁ._uu_mu. Send Postcard for FREE BROCHURE.

| Mok Meces | ur Distri =
I I vou have slready instadled a * Capacitive-Discharge' Igniticn

lewei grhausl Emitdioas, IMPROVED Fuesl Milgsgs, & 1 Check ar MO, { (4, 6, or B-Lyl |
WIGHER Performance Leval . snd helps keep Plugy FROM
FOULING, which greally erlends Ihe Spark Pluq LEFE!
" mily the Highes! Geade (LS Mads [ B

Afiman

W -cH- USERS: The X700 campledely ELIMINATES (e Major

e KER 1
. Cauge of Primary [Ignilies oise) Interference % Convert Your “C-0" Unit s BREANERLESS

INCREASE ITS EFFICIENCY with “XR-CD"...0Only 5$34.35
America's Didest and Largest Manulacturer of Opte-Electronic Ignition Systems.

: F ALLISON *uurﬂi.ﬂ Salesmen...are the USERS of our ALLISON Systems!

1267 -E2, East EDNA PI., COVINA, CAL. 9172

©

AUTOMOTIVE CO.
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HINTS

FROM READERS

Rubber cement ‘magnet’

Replacing tiny screws is an easy
task if you first dip the tip of your
screwdriver in rubber cement and
let it dry a few seconds. The tacky
cement will grab a screw like a mag-
net and let go just as easily. The
residue rubs off —E. G. Borgeson

Watar whnre wanlad

Two 3-in. slit sections of garden
hose cut to slide over the holes in
a lawn sprinkler will tailor its spray
pattern to suit the area. Closing off
some of the holes will narrow the
spray.—William Waggoner

Seeing eye

- >

Often when shaping tiny parts, a
small magnifying glass fastened to
a hand grinder will let you see what
you are doing. An angle iron and a
hose clamp are used to hold the glass
above the chuck.—Ken Patterson



NEW

Sportscreen™ 4-in-1 Elec-
tronic TV Game — Ping-
Pang, Squash, Hockey and
2 Practice Game for your
Heathkit Solid-State TV,

NEW

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

NEW

Deluxe AC Voltmeter —
great for audio service
and design.

Exciting new kits thal are practical and
Fall 1976 fun to build, plus special sales and bargains!

T
i
'

A Dan'l Miss AN Thess
MIONEY-SAVING SFECIALE

| Ovar 40 new kits added 1 Ihls year.

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

Send for your free copy today.

Heath Company, Depl, 17-22
Banton Harbor, M1 48022

HEATH 1

Heath Company, Dept. 17-22 FRE E |

Benton Harbor, M1 45022 i

| Please send the new Heathkit catalog. | am not on your mailing list. l
I Hame =
| Address |
' City. State Zip I
1 cLe17 |

—— — ——— e E— e—

Nearly 400 Great Kit Ideas!

If you haven't seen the new Heathkit Fall Catalog,
there’s a lot you haven't seen.

Healhkit

NEW

“Shirt Pocket Size" Port-
able Coler TV Alignment

Generator — take your
“service” with you any-
where.

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

NEW

IM Distortion Analyzer —
true professional perform-
ance at a low Kit price,

NEW

Total Harmonic Distortion
Analyzer — check those
fancy power amp specs.
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GET
TRUCKIN:

GET

America is a country preoccu-
pied with mechanical objects. If
it spins, whirrs, gleams, screams,

cpens, closes, snaps, or flaps . . .

it'll draw a crowd.

Because cars do all of these
things, it's not surprising that
they've received the lion's share
of our love for things mechanical.

But something's changed. Cars
are no longer competing for our
attention unopposed. There is a
new love object.

Trucks.

Pickups, vans, carryalls, 4-
wheel-drives . . . these are the
new symbols of freedom and
motorized individuality.

We at GMC know about such
things. Because we've been carry-
ing on our own love affair with
trucks for the past 75 years. And

A sign of the times.

we've conferred that love on all
sorts of GMC pickups, vans, and
4-wheel-drive Jimmys.

So if anyone can translate these
new urges of yours into something
steely, shiny, and all truck from
license plate to license plate, it's
your GMC dealer.

He'll help you select the right

|
THE TRUCK PEOPLE FROM GENERAL MOTORS

A GMC.

engine, tires, axle ratio, and
springs. He'll help you prepare
your GMC for any special trailer-
towing chores. Or to carry a
camper, He'll also guide you
through a long list of available
options that can make your GMC as
gutsy or as civilized as you want.

But underneath it all, you'll have
a robust and dependable vehicle.
One with all the truck mastery that
75years’ experience can generate.

One that can show you the
difference between just driving a
truck . . . and Truckin'.

By the way, some of the finery
on the vehicles you see opposite
is not factory-installed. But once
again, that's where your GMC
dealer comes in handy. Because
he can help you get it.






BY ROBERT LUND

DETROIT LISTENING POST

GM to fleet-test diesel

GM is determined its diesel engine
for a passenger car won't go the way
of the Wankel. Down the drain. One
thing the company wants te do be-
fore releasing the diesel for produc-
tion is to get some in-field experience
with the engine in the hands of out-
siders. Outside of GM.

The plan is to put a batch of diesel
engine cars in the hands of a fleet
user—cab fleet, utility company or
a government agency. GM will mon-
itor these cars, probably for a year,
and use the information from the
monitoring operation to supplement
its own testing. The fleet diesels
should be ready soon, Assuming they
pass the test, Oldsmobile will put
the engine in a new line of luxury
cars in 1978,

MPG gain takes toll in noise

If vou are driving a three to five-
vear-old rattler and this is your
yvear to trade for a new car, don't
be surprised if the new car has as
many rattlea as the old, Several of
the "774 I've driven have been noisier
than the predecessor cars. The rea-
son for this is that many car divi-
gions eliminated sound deadeners on
the '"T7s to reduce vehicle weight as
& means of improving mileage. Sound
insulation materials can easily add
75 to 100 pounds to the weight of
an automohbile,

The companies met their weight-
related-to-mileage objectives, but
they are paying for it with noisier
automobiles, I'm not faulting the
companies for this, The government
makes the rules and one rule fre-
guently confliets with another. The
carmakers have to make trade-offs
and assign priorities to meet diff-
erent goals decreed by the govern-
ment, One compromise this vear was
more noise in return for an improve-
ment in mileage. Win some, lose
some,

Batteries are better but. ..

One part of the car that's greatly
improved in recent vears is the bat-
tery, PM did an A to Z on batteries
last February and you might want
to dig out the issue and reread the
article if you are in the market for
a replacement battery or if you are
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ordering a "77 car that offers an
optional batlery at extra cost. 1 made
a point of asking questions about
batteries on the 'T7 cars at the press
previews and turned up something
that was news to me.

I assumed a “lifetime,"” mainte-
nance-free or no-maintenance bat-
tery—different companies use diff-
erent terminology—was superior to
a low-maintenance battery, No main-
tenance means you don't have to add
water or do anything to the battery.
Low maintenance means you have to
check it vecasionally and add water
about twice a year. My assumption
was wrong, One of the no-mainte-
nance jobs has a life of only three
vears, One of the low-maintenance
makes, on the other hand, is good
for aix yeara or 90,000 miles if you
drive 15,000 miles a vear,

I'm not identifying the car lines
or battery companies involved be-
cause there is no attempt to deceive,
The estimated life of all batteries
is spelled out in the guarantee. But
don't make the mistake 1 made of
assuming a low-maintenance battery
is necessarily inferior to 8 mainte-
nance-free battery.

Specs to vary on 'TTs
That familiar disclaimer carmakers
tag on most printed matter distri-
buted to the public, “Specifications
subject to change without notice,”
really means what it says this year.
Suppliers who make parts for cars
say there will be & lot of variance
in specs during the "T7 model run.
The auto firms are experimenting
with different materials and sup-
pliers are being asked to give as
many as three or four bids on the
same item. Omne bid if the part is
made of steel, another bid if the
part uses aluminum, another if it
is made of plastic and vet another
if a combination of materials is
used,

Cat converter on the way out

Although the auto companies are
working to develop more effective
catalytic  converters—that's  the
plumbing that purifies exhaust from
the engine—emission engineers don't
look for the cat converter to be
around much longer. Maybe three to

TN\ LJ

four more years at the outside.

The way to clean up the air is to
clean up the engine. That is, make
the engine burn cleaner, so that
there's no pollution to put through
a strainer. That's easier said than
done. But it's thought not to be
impossible. Some engineers believe
the industry could be building no-
cat cars as early as 1980,

One of the supplier companies al-
ready has a catalytic muffler that
meets all government standards on
controlling emiasions through 1978,
But the company is so convinced the
cat is on the way out that it doean't
want to invest in production equip-
ment to manufacture the item.

Chrysler is working on a new type
of three-way catalyat for its small
Six, the 225-2V. The three-way hasn't
been put in production, but if all
goes well, it will appear later in the
model run. Chrysler says the three-
way does a better job of controlling
NOx emissions than can be achieved
by modifying the engine and, addi-
tionally, improves fuel economy.

Tip on towing

Even though you have insurance
that includes free towing if your
car breaks down, watch what you
sign when the tow truck arrives.
More and more tow truck operators
ask vou to sign a waiver relieving
the towing company of all responsi-
bility if the car is damaged while
being towed. There's a right way
and a wrong way to pull a car and a
wrong-way tow can damage the car,
If there's a way around it, don't
sign the waiver,

I got & bad load of gas a few
weeks ago and had to have my car
towed. When the guy asked me to
gign the waiver, I pretended to sign
without doing so and handed the
form back upside down. The driver
didn't look at it. The reason for the
sleight of hand is because I had a
bum experience with a tow truck
a couple vears ago. My car was dam-
aged to the tune of $106, My insur-
anece company told me to eollect from
the tower and the tower said to col-
lect from the insurer. I figure if you
are paving for towing, you are en-
titled to be towed in a way that
doesn't damage the car. *k ok



TASTE THE GOOD TIMES.

Raleigh's ?ood time gifts. Get this original
Zippo lighter with Raleigh coupons, the

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

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

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

Filter Kings, 16 mg. “1ar,” 1.1 mg. nicotine; Longs, 17 mg. “ter,” 1.2 mg. nicotine, av. per cigarette, FTC Report Apr. 'T6 & AW T Co.



QUESTIONS ANSWERED

APPLIANCE CLINIC

BY PAUL MANN /

Snooty snubber

The tub of our Sears Kenmore auto-
matic top-loading clothes washer,
which iz about 10 years old, has
started banging ageinst the cabinet
during the apin cycle. Redistribuf-
ing the load helps only sometimes.
I've checked the level and that's
okay. What else could bhe wrong?—

SNUBBER CORMER GUSSET

SPRING @ P
4 j

SNUBBER

Sidney Pick, Hartford, Conn,

If the level and leveling legs are
okay, the most likely trouble is a
worn, loose or oil-coated snubber.
The snubber reduces oscillations of

the tub during the spin eyele. It con-
sists of a tempered steel wire spring
that's secured to a rear corner gus-
gset of the cabinet and a pad that
preasses against the tub ring,

To check the snubber, unlatch and
raise the top of the unit. You will
spot the snubber. In most units it is
in the right rear corner and looks
like the illustration. If the snubber
has oil on it, is loose or looks worn,
replace it. After getting a new as-
gembly, lift up on the snubber spring
and remove the snubber pad. To
remove the spring take off the bolt
holding one leg of the spring until
its other leg releases from the slot
in the gusset. Reverse this procedure
to install a new assembly.

Will-o'-the-wisp
I hove traced a sickening odor in
the kitehen to our frost-free refrig-

||| |[£r[ l\H

I||| | |\n\|.

erator. The odor 18 not constant, but
comes for a few seconds al a time
then goes. No amount of cleaning
the refrigerator inside and out has
helped. To our knowledge, nothing
has ever been spilled on or in if.
Please, any hint will be welcome.
(rive wus something else to investi-
gate. This is driving me nuts.—John
MeGann, Columbus, Ga.

Not long ago I traced an “elusive”
odor in a frost-free refrigerator
owned by a friend of mine, I found
that for several years he had failed
to remove and clean the condensa-
tion pan into which drainage drips.
You wouldn't believe the amelly crud
that had built up. Every time the
refrigerator fan operated, he got a
wisp of a smell that worsened as
time went on.

You wanted an idea? Okay, I
think vou should undo the grille at
the base of your refrigerator and

The new Buo-Fast Electric Staple

Itworkseasleii'forher faster for him.

If you've ever used a regular
staple gun, you'll appreciate the .
new Duo-Fast electric. It drives six P

J

gift, try the new Duo-Fast Electric
Staple Gun.
Available at leading home
center, hardware, and building
supply stores.

different staple sizes with push-
button ease. No more fired
hands...no more partially
driven staples. g

Whether you're into
do-it-yourself projects like
upholstering, screen-
ing, ceiling tile, and
decorating, or
need an ideal

4
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glide the drain pan out. If your case
ig like my friend's, you should wash
the pan thoroughly with warm wa-
ter and detergent. You may have to
use a scouring pad to remove build-
up. Some drain pans are plastic and
retain odor. I found that spraying a
plastic pan with a disinfectant, fill-
ing it with cold water and allowing
it to sit in the open air for an hour
or so0 helps, Changing the water
often will also help.

To keep this problem from reap-
pearing vou have to remember to
remove that pan every six months
or so for a washing., After getting a
whiff of that odor, who can forget?

An extra helping
When cutting a rogst with my Gen-
eral Electric electric knife, a thin
glice of meat emerges from belween
the blades, What causes this?—
Ralph Upshaw, Vero Beack, Fla,
“Double-cutting,” as it's called,
occure when the gap between the
two blades is too wide or meat is be-
ing forced between the blades by
unnecessary pressure, A sliver of
food slithers up between the blades,
Electric knife blades should have
virtually no gap between them. If
there is one, the blades will have to

be replaced to eliminate the problem,

To determine the extent of any
gap, place the blades in the handle
{with the unit disconnected). Insert
a lj-inch strip of typewriter paper
between the blades at the handle
end and run the strip along the en-
tire length of the blades,

If the strip of paper moves with-
out any drag on it, the gap is too
wide. Replace the blades. But if the
atrip is very hard to move, having
a heavy drag on it, there is nothing
wrong with the blade gap and dou-
ble-cutting is probably a result of
your putting too much pressure on
the knife. Ease off, and let the
blades do the work.

Third down play
We own a Hamilton ges-operated
clothes dryer, model DS 345-Wil.
The machine works well until we put
in a third or fourth load of wash.
Then it refuses to start wunless it
rests for 80 to 60 minutes. The gas
jet and electric igniter seem to work
okay. Se what's wrong?—Herman
C. Heeas Jr., Valley Stream, N.Y.
A safety sensor beneath the burn-
er is used to switch the electric
(spark) igniter on and off. Were it
not for this sensor, which allows the
spark igniter to turn off when a cer-

tain temperature is reached, the
spark igniter would stay on all the
time and would fail prematurely
from overuse,

Over a period of time, safety
gensors suffer a certain amount of
fatigue. Used continuously, as for
multiple loads of wash, they are un-
able to activate the spark igniter for
a third or fourth cyecle until they
cool down. This is probably what's
happening with your unit.

However, 1 do not recommend that
you indiscriminately replace the
safety sensor. The part costs about
£20. Test your old sensor first. Call
your utility company, explain the
problem and ask them to send a
gerviceman. The safety sensor must
be in its state of fatigue for testing.
This means the machine must be run
through two or three cyeles, Make
a definite appointment and have the
machine warmed up and ready when
the serviceman arrives. He should
be able to tell if the safety sensor
does in fact need replacing, * %%

It you have a gquestion aboul! any appliance,
send it to Appliance Clinic, Popular Mechan-
ics, 224 West 5Tth 5t., New York, M. ¥. 10018,
Sorry, bul fetters cannot be answered individ-
vally. Problems of wide interest will be dis-
cussed in this column,

' Whatadiﬂ’erencanashicgmakes.
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The picture on the left was taken
with a Fnrmlar 110 Eor"kut camera
that sells for about *115. The
piclure on the right was taken with
the Yashica Electro-35 GSN which
sells in the same price range. The
difference is obvious

I'he Yashica is small, compact
and surprisingly simple to operate
."-'!f.-r-:. im;'.-c‘n‘[fir:ulll,-_ ‘f’ﬂ_.&i‘uf_‘ a

N
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difference the pros have known
about for years,

quality plus the Yashica electronics
and optics that no 110 camera
offers. Shooting with a Yashica
makes picture-taking more fun,
because you know the results will
be su

rior.
a Yashica and discover the

Yashica In:‘l 41 L&Lﬂ- Drive,
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EASYDRIVER® - COMES BOXED FOR GIFT GIVING

Twice The
Turning Power.

Half The

Mew 2 major break thru in hand toals.
The Easydriver® raichet tool system. Pat-

enled ball shaped head

rust and corrosion proof ralchets gives you
over twice the turning power of conventional
screwdrivers or nutdrivers. Just insert shalt
in gne end lo drive—other end o loosen.
Interchangeable shaiis,
adaplers give you six toals in one! Lets you
handle even the most stubborn screws, nuts
and bolts. Faster and easier

Also solves problems

graasy hands—since ball allows straight arm
torgue. And with the unique ratchets there's
no need 10 release pressure of chamge hand

position.

750,000 in use 1oday!

T
‘ Lendonderry,

Easydriver® . Truly a tool accepted by the
professional and “‘homeownar' alike. Over

Complete Kit NOW ONLY $12.95

hompsenburg Road, Dept. P1
Vermont 05148

Effort.

Ful year Warmaniy
on 0. E, Lesan *
resin ralched tall

.,

i

SN TOOLS IN ONE!
Includes ralchel Ball, siaenless shial
drive shaff, 3 indusirial gerade Dita
(Phillspa & sloited), T heavy culy
screwiiosd ahafl, 1 socks! adapiers
(167 & 30E). Also waterproal siofege
ki Oifer sccessonies available

30 DAY NO-RIBE TRIAL ——————

Try 1he Ensydrives @ lor J-days. H not complabely
aatealind, refwm kit for a prompt mefund,

Plaase rush ma____ Easydriver ™ Kitis) &t $12.98
sach, plus £1.00 ler ahipping/handling asch
CGend ma FREE brochure.

Sand L ehedk o [ money onder. Sonry, no COD's
W chamrged 1o: D Bankhmer. [ Masher Ch. T &m. Ex.
nchade bank & cwd nos., aap. dale & akgnadune. |

with three enclosed

bits and socket

ol grip—especially

Name{Print)
Address
3 City
State Zip

White Products Inc., Depl. P Londonderry, Yermorn

SCIENTIFIC VERSION — Same
BS above, plus twetve sclendific
fanclions: sina, cosine; tangent;
and inverse of each; sguase rool:
natural logarithm: #%, pi; 10 sci-
eniific potation, exponential; plus
o and aulomatic overfiow and
underion,

Stock No. 1950H

Only $24.95 Ppd.

GIANT FREE [T

CATALOG! §=
NEW 164 Pages
Crver 4,500 Un-
usual Bargains

tor Hobbylsts,
Schogls. Indusiry

JUST CHECK
COUPON!

- EDMUND
SCIENTIFIC CoO.
300 EDSCORP BUILDING
Barringten, M. 1. 08007
(609) 547-3488

America’s Graalast
Science » Optics » Hobby Mart

EDMUMND

WORLD’S SMALLEST
ELECTRONIC
RECHARGEABLE |

CALCULATOR..$1935,

WITH A MEMORY! |
Built-in recharger pack, Does Everything Big Ones Do

1% % 1% 1 e ) . ’
Small but mighty! B-digit, 4-function electronic calculator even
has automatic % key . . . for only $19,95. Take it anywhere. Carry il in your pocket or
purse—it's %4 the size of a pack of cigareties, This 3%z-ounce dynamo features fiaating
decimal, constant key, lead zero depression, clear enfry, more! Al Edmund’s low price, |
the unit comes with a built-in Ni-Cad rechargeable batiery pack that can plug into any AC |
outlet, No need for special recharging adapters. Calculator overall is just 2 x 3% x %" |
with plenty of room for most fingers. Anather Edmund first with advanced technology.
Stock No. 1995H ... Only $19.95 Ppd.

COMPLETE AND MAIL COUPON NOW
EDMUND SCIENTIFIC CO. 300 Edscorp Bidg., Barrington, N. J. 08007

—— Send Ma: ]
= — fcTRonc S ULATON ,
- G ¥ 19.95 ea | A

ISEND FREE — SCENTIC CALCU AT ORIy

164 PG, CATALDG © M * #1950H 4,95 g3 S 1
o —— SPARE RECHARGER PACK(S)

Charge my 3 American Exp. #3700 @sasse S |

b 08 MY LI h— Service and handiing charge §__1.00 I

Inteibank No Enclosed is

[Cicheck, [ m.o. in amount of 5 l

Expiration Date Signature

30-DAY MONEY-BACK GUAR:-  pame

|
|
|
| caamo
|
I

ANTEE. You must be satis- (Plaase Print)

Address__

hied or return any purchase
I w30 days for full refund,

|
Cily State I I
i e T e et e
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HINTS

FROM READERS

Rough-sanding lathe work

A No. b0-grit sanding dise chucked
in your portable drill will make
short work of rough-sanding large
lathe turnings. Run the lathe at
low speed and hold the drill at
such an angle that only the left half
of the disc touches the work.
—Frank D. Aerni

Paper-clamp depth stop

L SR ]

You can't miss when drilling for
depth in a lathe if you clamp a stop
rod to the side of the bit with a
apring paper clamp. Pick a rod that
fits tightly in one outer channel of

| the clamp and let it project an inch

or so.—Walter E. Burton

Groovy polishing wheel

.4

The grit-impregnated rubber of a
round typist's eraser makes a dandy

little polishing wheel for grooves
when mounted on a 6-32 bolt and
chucked in your electric drill or flex-
ible shaft.—Walter E. Burton



Three different schools give you
this 25" hobby-kit Color TV...

Only NRI gives you this
designed-for-learning Color TV...

Mo other home training school gives
vou both a solid state color TV and
SQ% Quadraphonic Receiver complete
with four speakers . . . all in one
course. In fact, to even mateh this kind
of thorough training at another school,
you'd have to take an extra course
costing hundreds of dollars more. And
only NRI courses in Color TW/Audic
servicing let you learn on equipment
designed specifically for training.

NRI doesn't give vou hobby kits, We
invested the time and money to design
equipment with learning in mind. It's
the only way vou can (1) get the feel
of typical commercial circuitry, (2)
learn bench technigues while building
complete units from the “ground’ up,
(3) perform owver 35 “in-set" experi-
ments during construction, and (4]
end up with a 25" diagonal solid-state
color TV with cabinet and a 4-channel
Audio Center.

NRI passes the savings

on to you

Our engineering eliminates the cost of
buying from an outside source, We
pay no salesman’s commission. Stu-
dents are enrolled by mail only. The
savings are passed on to you in the

form of low tuition fees, extras like the
TV's console cabinet and the Quad

25"

DiaGONAL

Systern; professional test instruments
like a 5" triggered sweep oscilloscope,
CMOS digital frequency counter, and

integrated circuit color TV pattern gen-

erator. You can pay hundreds of dal-
lars more for a similar course and not
get a nickel's worth more.

More know-how per dollar

It all boils down to the quality of train-

ing you for vour money. In our
62-year g‘i?;tmy, more than a million
students have come to NRI and we're
fully approved for career study under
the G.1. Bill. We must be teaching
something right.

Some of those "'right"" things are
bite-size lessons to ease understanding
and speed learning . . . personal grad-
ing of all tests, with comments or
explanations where needed . . . a full-
time staff of engineer/instructors to
help if you n it . . . plenty of kits
and experiments to give you hands-on
training . . . and fully professional
programs oriented to Il:i]l or part-time
career needs.

Also CB, Computer, &

Other Courses

NRI offers not one, but five TV/Audio
servicing courses so you can tailor
your training to vour budget. Or you

plus complete
Quadraphonic
io Center!

=

can study other mé:ortunlly fields like
Digital Computer Electronics, Citizens
Band Radio, Communications, Aircraft
or Marine Electronics, Mobile Radio,
and more. Send for our free catalog
and see for yourself that no one gives
you more training and equipment for
vour dollar. There's no obligation, and
no salesman will call.
If card is missing, write to:

BB NRI SCHOOLS
[ MeGrow-Hill Continuing Education Canfer
e-‘ & JR39 Wisconsin Avanue,
-]-n . Washington, D.C. 20016
| H
® Trademark of CBS, Inc.
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SOLUTIONS FOR MECHANICAL HEADACHES

CAR CLINIC

Hoping for fraud

Pleage tell me why my 1973 Chev-
rolet Nova with 307 -cu.~in. engine and
awtomatie transmission has cracked
three flywheels since I bought it
nine months ago. The car has only
24,000 miles, but so far has cost me
£250 in rvepuirs, I can't afford this.
Neither ean I afford to sell the car
since I'm a self-supporting full-time
college student. Help, I'm desperate.
—Norman Jones, Chicago,

Norm, who the heck has been
doing your mechanical work? It's
obvious from what you've told me
that the fly-wheel damage must be
caused by a misalignment condi-
tion (or sloppy work). I get mad
when I think of some half-witted
ape just sticking on one flywheel
after another without giving any
thought as to why so many are be-
ing damaged.

The misalignment probably exists
between the crankshaft flange and
torque converter bushing in the
front pump. Now I have to say this:

I'm just wondering if the odom-
eter reading on the car is legitimate.
Damage of the kind being exhibited
by recurring flywheel cracking is
rare in an engine that has seen
only 34,000 miles. If I were in your
shoes (and I didn't know the party
from whom I bought the car), I
would take my suspicions to state
or federal consumer authorities
who can examine the odometer for
tampering. Federal law makes odom-
eter tampering bad news for tam-
perers. You may have recourse.

But if the malfunction causing
the damage is legit, then I'm afraid
the kind of repair work that will
be necessary to stop the trouble is
going to cost you a lot more than
you have already spent. Sorry.

Locked in

When I took delivery of my 1974
Matador, the seat belt interlock sys-
tem was disconnected by the plug
beneath the seat being disengaged.
Recently, the “fosten seat belt” light
fashed on, and the engine refused
to start unless I pressed a reset but-
ton wunder the hood. The dealer
told me the logic module which con-
trols the system was defective and
had to be reploced. It cost me £33,
and the dealer says the same thing
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may hoppen again, [sn't there n
better way of elminating this sys-
tem, which iz no longer required
by law?—Paul L. Kiley, Framing-
ham, Mass.

Sure is, but vour dealer doesn't
geem familiar with it. Tell him
to look up service bulletin 20
(11/15/74), group 3, which explains
how to disconnect the interlock sys-
tem by blocking out the module.

Rusty wheels
My question concerns my new Ply-
monuth Duster: the wheels were
taken off for a state brake-lining
ingpection by an independent me-
chanic. When he saw wheel lugs
and brake drums covered with rust,
he said I should have rust removed
before it causes trouble. Is he right?
—Maorrie Kaplan, Philadelphin
He is right that what you saw
on lugs and drums is rust. These
parts are cast iron, and cast iron
rusts. If you removed wheels from
20 new cars, you woud find that
many, if not all, had the same con-
dition. But cause trouble? I've never
seen one that has. I don't see what
harm this rust can do. It is on the
outside looking in.

Lost his kick

When I had the automatic transmis-
sion of my 1968 Oldsmobile Vista
Cruiser serviced recently, the me-
chanic who road-checked the car
satd I had lost my poassing gear—
the one that drops into second gear
when the gas pedal iz stomped on.
I didn't realize it, because I never
use it. The transmission behaves
normally otherwise, but the me-
chanic tried to sell me $180 worth
of repairs, I'll pop for this only if
you tell me it's necessary.—J.A.
Krell, Albuquerque, N.M.

I don't think it is. The trouble
may be in the valve body with the
detent valve or solenoid that controls
the kick-down gear. The valve may
be sticking because of sludge, but
if this was the case chances are
that walves controlling other gear
ranges would also be affected, and
apparently they aren't. But assum-
ing this is the cause of the problem,
why spend $180 to repair a fune-
tion you hardly use as long as other
functions aren’t being hampered?

Anyway, I would say that loss of
the kickdown gear is a result of the
downshift switch not being adjusted
properly, or a malfunction in the
downshift circuit, such as a blown
fuse or bad connection.

As for having the part replaced
at no charge, the warranty status
gspecified in the bulletin states,
“reimbursable within the provisions
of the warranty and policy manual."”
This means that there is no charge
whether or not the car is still within
warranty.

Close itup

1s there anything that can be done
about a broken gas-cap cover on a

(Please lurn o page 54)

Prevent
airconditioner
freeze-up

Qil is put into a
car's airconditionar
compressor by the
maker to lubricate
compressor bearings. If bearings get
dry, they may fail, and then you'll
have a whopper of a repair bill on
your head. Thera's a sure way to get
oil back whera it's supposed to be—
to keep it from draining away from
bearings. If you haven't run your
airconditioner for an extended period
in four weaks, rotate tha comprassor
hub several revolutions by hand
(engine off, of course) in opposite
diraction of engine rotation. This
pumps oil to bearings. It's battar

than running the airconditioner a

few minutes every week all year,

ﬁnm

ROTATE /"l
COMPRESSOR" if

IN OPPOSITE 4
DIRECTIOMN
TO ENGINE
ROTATION




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

Close yourself in Charger, and the dark lights up.
You're hugged by high-back bucket seats. Before
you, a full array of controls for night cruising. A
standard 318 VB links to the TorqueFlite automatic
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CAR CLINIC
{Continued from page 52)

19756 Granada? It seems to be made
very cheaply. I have noticed quite a
few Granadas and Monarchs with
this problem. I have heard that a
new port has been made which isn't
supposed to break. Is this true? If
go, why can't the part be replaced
by the company at no charge? With
g0 many people having this prob-
lem, Ford could help them out by
doing this.—Mike Goddard, King-
ston Springs, Tenn.

Let's take it from the top, Mike.
Yes, something has been done about
the incidence of cracked fuel-filler
door hinges on Granada and Mo-
narch. A new door assembly has
been issued, and the repair is out-

lined in technical service bulletin
87, article 1069,

Smarty pants

I own a 1975 Pontice Ventura.

When the engine is started after
it hag been off for a few hours, 1
get absolutely no oil-pressure indi-
gation for several seconds. This
worries me, because I have never
owned a car that aects this way.
On the few oceasions I have com-
plained, the dealer has told me not

to worry—that this is normal for

the 350-cu.-in, engine. This iz hard
for me to accept, and [ would like
your  opinion.—Clarence Dobies,
Munster, Ind.

You are wise not to believe him,
because yvour dealer is handing you
a line of (bleep). 0Oil pressure
should be immediate on starting any
engine, If it isn't, there is a prob-
lem somewhere, It might be no more
gserious than a sluggish oil-pressure
gauge, However, it might be as
gerious as a malfunction with the
oil pump. The way to tell is to dis-
connect the oil sending unit and
take a pressure gauge reading,
Snappy oil pressure would mean
a problem with the oil sending unit
Or Fauge,

But whatever, 1 sure as heck
wouldn't let the desler off the hook,
because once your warranty expires
vou could whistle the Star Spangled
Banner for all this guy seems to
care, Get a factory field represen-
tative called in and get the problem
resolved—now! You may want the
number of the closest Pontiac zone
office, so here it is: (312) 654-6440.
It's in Oak Brook, Ill., near Chicago.

Time and time again
We have a great 1970 AMC Am-

bassador SST with 360-cu.-in, en-
gine and automatic transmission,
which has accwmulated a fantastic
127,000 miles, But we also have
pieces of plastic in the oil. Our trou-
ble started with the oil pump freez-
ing up and then the timing chain
going out, We had it fized and drove
about 700 miles. Crunch—oil pump
and timing chain agein, only this
time the garage found o piece of
black, semi-rigid plastic in the oil
pump. The repair lasted only 80
miles, and then it hoppened again.
And more pieces of plastic were
found, Well, it's been fired once
more, and we have our fingers
crossed, But we would like to know
what's going on inside that engine.
—JI. J. Klobucar, Denver

Dear J: The pieces of plastic
you've been finding are probably
pieces of timing pear that have
been trapped in the lubricating sys-
tem. The first time the timing chain
gave out, the timing gear probably
went to pieces, too, but failure on
the part of the garage to eliminate
remaing of the chain has been the
reason for the trouble occurring
over and over again.

With this engine, you see, the oil
pan doesn't have to be dropped to
replace the oil pump. The pump is

WE'RE GOING
TO MISS THE

(MOPAR DOCTOR)

WHEN THEY'RE CALLING
<) FOR BATTER 0P BUT THE |
| BATTERY IS DOWN
CALL FOR MOPAR
WHAT A TIME

TO HAVE MY
BATTERY GO

¥ l - -'I i n“l‘

MOPAR'S
CAD TIP
BATTERY
ANALYZER
FOR EASY
TESTING

TIME OUT
FOR MOPAR'S
FIRST AID.
MOPAR'S GOT
A WHOLE TEAM
OF BATTERIES
TO KEEP YOU
IN THE STARTING
LINE UP.
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incorporated inside the timing gear
cover, and to replace it involves sim-
ply removing the cover. But if you
don't get inside, you don't get every-
thing out.

What I'm petting at is this: To
~do the job right and keep your
trouble from happening over and
over again, the oil pan should be
removed and the oil screen replaced.
That's where the pieces of plastic
are being trapped.

Hot time in the old compartment
My 1972 Chevrolet Caprice is run-
ning on its third battery and third
voltage regulator in  just 28,000
miles. Everyone is stumped, inelud-
ing the foctory representative who
gays he wants no part of the prob-
lem. The battery overheats and
spraying electrolyte over
everything. Three weeks ago an
anto eleciric shop set the voltage
regwlator back as o trial, but the
game thing is happening egain.
Help.—William Wood, Enfield, Conn.
There are three reasons why bat-
teries overheat badly enocugh to
throw out fluid: 1. The voltage reg-
ulator setting is too high. 2. A poor
voltage regpulator ground wire con-
nection, 3. High underhood tem-

Floating balls
check coolant

This is the month to
check the condition of
your radiator coolant.
An inexpensive ball
hydrometer tips you off
to the degree of protection

your radiator has against freezing.
With the engine cold, draw coolant into
the hydrometer until its about three-
quarters full. Note how many balls are
floating. If all, the cooling system is
protected to minus 50° F.; four balls

mean the engine is protected to minus 30°; two balls, 5°; one ball, 20°, By the
way, how long has it been since your cooling system was drained, flushed and
refilled with fresh ethylene glycol antifreeze? Over two years? That's too long.

TWO BALLS
FLOATING

BALL-TYPE '_ . S, AT
HYDROMETER \ S, S

the first. As for the second, discon-
nect the regulator ground wire and
clean sand, dirt or paint from the
ground connection, leaving it shin-
ing. Now clean off the ground-wire
terminal and reconnect.

Although it is more common with
1975 and 1976 models, high under-
hood temperature in engine com-
partments having cloge guarters has
affected batteries, causing overheat-
ing which leads to electrolyte loss
and grid deterioration. Champion
Spark Plug Co. recently warned

have caused a significant increase
in battery failure,” and advises that
a batterv heat shield may be needed.
The shield is a plastic case that
slides over the battery, leaving only
terminals and vent caps exposed.
However, I haven't been able to
find an auto-supply store in my area
that carries heat shields. Maybe you
will have better luck. If not, you
can try insulating the battery by
wrapping the case with several
lavers of heavy aluminum foil and
insulating tape. Leave terminals

MOPAR HAS A FULL
LINE OF HIGH QUALI

PARTS, FROM FAN

TO PROVIDE
FIRST AID FOR
PRACTICALLY

ALL CARS AND
LIGHT TRUCKS

ON AMERICA'S
HIGHWAYS.

perature. You have already seen to that “high underhood temperatures and caps exposed. * k k
‘.‘ ONE PIECE, FIRST AID TIP FOR LONGER LIFE
CRACK- TQ GET BETTER SERVICE FROM YOUR
TOUGH RESISTANT BA , KEEP T{Z[!&%LCEF TERMINALS
e TOP COVER s::n:aC IEA AND WATER mn% FIB%FEAS !
IMPACT METAFLEX %}% AUAILABLE%T'
GRIDS FOR %l H
PROTECTION bE U'I AT]CNS
AGAINST
OVERLOADING /WE WON ANOTHER,
WE'RE ON OUR
WAY TO THE
TAKE IT FROM ME
JOE GARAGIOLA M.D.
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QUESTIONS ANSWERED BY W. CLYDE LAMMEY

HOMEOWNERS’ CLINIC

Treasured bottles that glitter

I collect old bottles, and some not 2o
old—both colored glass and clear.
Some bottles seem impossible to
clean thoroughly inside with water
and detergent, even vinegar. Do you
have o helpful suggestion?—H.
Vernon, Birmingham, Ala.

Dirt and residue of whatever the
bottle may have contained can gener-
ally be removed by filling the bottle
a quarter to half full with a mixture
of water and clean, sharp sand. Then
shake it wvigorously with a rotary
motion. Often the treatment must be

BOTTLE FILLED
WITH SAND AND
WATER MIXTURE

repeated several times for thorough
cleaning. Incidentally, old bottles of
clear glass that have been exposed to
sunlight for long periods may be dis-
colored to varving degrees, but this
is part of their appeal.

Bumpy floor has rain puddles
The home we recently purchased has
a concrete entryway to a screened
porch with concrete floor, Water
tends to puddle on the entryway and
porch floor during driving rains.
There are several small areas that
need leveling . . . but how?—Nelson
P. Bristol, Woodbridge, Conn.
There are concrete patchers for
this purpose. One is called “Patcho”
by Roxseal Co., Inc. It is easily ap-
plied with a trowel and can be
“feathered" to a thin edge with a
brush or whiskbroom. Patcho is
available from your building mate-
rials dealer or hardware store. Make
sure all of your surfaces are thor-
oughly cleaned before applying the
patcher,

New face for aluminum siding
The aluminum siding on my home is
over 20 years old and the finizsh 1is
chalking. Can I repaint it?—Edw.
Mentell, Garden City, Mich.

If the siding is chalking because
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of age or weathering, it can be
painted successfully. First it should
be wire-brushed to remove loose mate-
rial and grime, Hose the siding to
remove any remaining dust. Then
apply an oil-alkyd paint according
to instructions on the container.
You'll get a somewhat smoother job
by renting a sprayer, but with care
vou can do a creditable job with a
brush. If vou do the job yourself,
work from a freestanding scaffold.
A ladder leaned against the alumi-
num may dent the siding.

Finger-staining

When I repair old furniture I always
have problems matching the color of
the veneer pateh to the old finish.
Have you any suggestion?—Verne
Holden, Albany, N.Y,

You can usually lessen or intensify
the color value of commercial stains,
either by using a thinner or the
“gsettlings” in the container. Where
this has not worked, I've used art-
ist's colors as a substitute, applying
these with the finger. Use the stain
as it comes from the tube, a small
amount on the tip of the finger. If
the stain's too thick, dip vour finger
in turpentine. Allow 48 hours or so
to dry, sand lightly if necessary and
then finish,

Peeling paint problem

The paint on my older home is peel-
ing badly. 've planned to remove all
of the old paint and start over. [
understand that no primer was orig-
inally wsed. What kind of new paint
and primer should I wse?—F.K.
Starr, Kelso, Wash.

You've let yourself in for a tedious,
tiring job in removing all the paint,
Although your way certainly is the
most thorough approach, you should
get good results by removing all the
loose material, sanding down the
rough areas and repainting. If the
old paint left is still adhering solidly
to the wall, there's no need for a
primer. But spots where peeling goes
back to bare wood should be primed
before repainting. I would use an
oil-based paint rather than a water-
soluble paint., Another possibility is
to use the newer oil-alkyd paints,
Make sure the surfaces are clean.

Leak in chimney flashing

Lately I've noticed o drop-by-drop
leak near my chimney, which is out-
gide the wall in my ranch house,
Cheeking on the roof I found several
roofing nails driven through the
metal fashing along the edge of the
ghingles, These are looge, and ['m
sure they are causing the leak, What
are the nails for, and how can [
stop the leak?—Tom Walton, Char-
lotte, N.C.

Shingle nails are not ordinarily
driven into the metal flashing in an
exposed position, and it is likely that
these are causing the leak. As long
ag the flashing is loose, take the
opportunity to apply a laver of
asphalt roof cement between it and
the roof. Then drive two-inch roofing
nails down through the holes and

1

e

be sure to coat the flashing surface
with cement, too. Use the roof ce-

ment liberally. * Ak

Do you have a home maintenance or repair
problem? Send it to Homeowners Clinic, Pop-
ular Mechanics, 224 West 57th 51., New York,
N.¥. 10010, Letters cannol be answered indi-
vidually, but problems of wide inferes! will be
discussed in thizs column. For more home re-
pair and malnienance help, get PM's Home
Care Guide, §4.49 postpaid. Send orders 1o PM,
Dept. HGG, Box 1014, New York, N.Y. 10079,
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When is a brick not a brick?

Weathered brick without the When it's warm, inviting, lightweight,

durable, affordable,

Weather. Or the briCk. When it's Brick Design paneling,

by M asonite.

That,S the bea“ty Of MaSOHite. L’;:ﬁ:fﬁl” Ittihullﬁ :-'l'lilc at your “".1‘3‘?,,'1!{'.1.%




ﬂry water:

Before you make that move to the country, build a
second heame or remodel an existing country home,
there are a few things you should know about water.
Myers can help! Myers pumps have been sup-
plying country folk with water for over a century.
So to make it easier for you, we've put together a
little book called “Myers Country Water.” It will tell
you a lot of things about water, wells and pumps,
plus provide factual information to help you select
the right kind of equipment to fit your needs. It's
absolutely free. Our hope, of course, is that

when the time comes you'll buy Myers,

“Myers Country Water.”

DWE re going to build in the colptry
Owere maving 1o a country home

Owere already here, and
we'ra adding on.

Piease send your free booklsl —|

Arsdrasn

Lty

!
1
|
1
|
|

and we think the more you know about pumps
and private water systems, the chances are

you'll choose a product from the experts, Country
living is a great way of life. We know. We've

been there a long time. And, we're always
ready to welcome a new neighbor. ~
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Split your firewood
the easy way

plitting firewood by hand is doing it the hard
s way. With this hydraulically operated log split-
ter you do it by merely moving a lever. The rig
exerts some 10,000 lbs. pressure and will split with
ease 2-ft. lengths of maple and ash logs 12 to 14
in. in diameter. Its backbone is an I-beam, and ita
double-acting hydraulic cylinder, control wvalve,
hydraulic pump, oil filter and 3-hp. gas engine
are easy to round up. Plans, with full instructions,
show how to build the splitter step by step, See
how to order plans at right.

When splitter is mounted on a
two-wheel trailer, it can be HOW TO ORDER PLANS
towed to splitting site by a For plans and an instruction booklet
garden tractor. You can make lo build the log splitter, send 5$8.95
money with it for neighbors {check or money order) to Log Split-
" ter, Popular Mechanics Plans Library,
will gladly pay you to split Box 1014, Radio City, N.Y. 10019, Al-
.“m'r wood when Iha'!r see how low two o three weeks for delivery.
it saves them an aching back.
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Send 31 00 lor brochure or 37 D(Jtu-r .llm.:ﬂ.n"l‘ll..'nl'g!uI hﬂlnnual wrilé to

: L) BRADLEY 7669 Wash Awe So, Edina, MN 55435
You've made your mark. SRAGLEY Automaive Dvin i Thor CorporalioDast PRFTD
dl GT 7868 Washinglon Ave, So., Edina. Minnesota 55435
Now make your Bradley GI. CJ84na 8400 for rosturs or L1700 or Asseribh Masuss
Make it with the Bradley GT sports car kit. The sleek, classic Hame Age
Bradley GT is custom-designed for assembly on a Volkswagen Address S
chassis. So you enjoy the economy and dependability that B R -
comes from the world's most popular compact...and the style x
and performance that comes from the world's finest car kit. Bus. Phone ) Home Phane | ¥ -
;g?k??anﬁfﬁmioﬁr "?;Eg m E:hmmmb::d Manual and Bradley GT may be charged 1o your
your own sports car? ADTRDOODTINVE | scooummo (LI T T T T TTTTTT 11
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Getthelrwin |
workshop special |

mmm

“88" WOOD BITS

h.“ © drifls and ol prozsac

Have Irwin quality
Speedbor® 88" bits— "
to 1"—at your fingertips

Get 13 precision-enginearad
irwin Speedbor® 88" wood
bits with 14" electric drill shank,
sizes " XS, WK MK
WS WS KON 1N
Plus an all meatal storage rack.
Popularly priced for home,
farm, factory, school work-
shop. Bits forged from finest
tool steel, Heat-tempered full
langth. Machine-sharpened for
fast, clean, accurate culting
power, 6-bit set with rack also
available, 3" 1o 1°. 4, 6 and
13-bit sels also available in
plastic kits, Buy Speedbor bits
in sats—or salect 17 in-
dividual sizes, 4" to
14%—at your lrwin
hand tools dealer,

Irwin Screw Starter,

Marks hole, starts hole, threads
hole for screw 1o easily enter wood
and non-metal materials. Handiest
toal in years for home and job.

Get one soon.
evary bil as good

I HWI “ as the name

at Wilmington, Ohio 45177, since 1885

[ WHEN YOU BUILD AN

IS THE DIFFERENCE!

MEW 32-PAGE COLOR
CATALOG shows 19 authentic
antique replica Moor, wall &
mantel clocks plus the fine
woods & imported movemenits
to build them. Send $1 for
catalog & 1 of the following
plans to bulld (check): Grand-
father O Grandmother [J
Steeple O or School O clock.
CATALOG ALOME 50¢

MASON & SULLIVAN
\ Dept. PM106, Osterville, Ma. 02655
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BY EUGENE A. SLOANE

THE BICYCLE SHOP

Riding no hands is a no no
Wihen I ride with no hands my bike
turns to the left. Is this because
there is a speedometer on the left
front axle? Also one of my fHires
has o slit about “g-in. wide and
Vig-int. deep. What shouwld I do?—
Greg Uhl, Sellersbury, Ind.

I would pray a lot, especially if
you ride no hands with a tire that's
about to blow out. The deep slit

| you deseribe has only one solution,

a new tire. The bike pulls to one
side because the fork or the frame
ia bent. Solution: Any bike shop
should be able to straighten the
fork or frame or replace the fork
with a new one, Good luck!

What freewheel for Weyless?

| Can jou tell me which freewheel I
| should use to fit a Weyless hub?

Also what type of tive and which
gear ratio I showld use for an er-
tended cross-country tour?—Duane
Klinge, USS G.W. Carver, F.P.O.
New York.

Weyleas rear-hub freewheel
flanges are threaded 1.370 x 24 TPI,
g0 any freewhesl similarly threaded
will fit. As for gearing, 1 recom-
mend a 14 to 34-tooth, five-cog
cluster freewheel, such as the Shi-
mano, for those extra low, low
ratios you need for steep hills. As
for tires, stick to the new light-
weight 27 x 1'4-in. wired-on type.
They are heavier than tubulars, but

| overall the weight advantage is lost

when yvou have to carry two extra

| tubular spare tires, wvs. only one

extra tube and a patech kit for the
wired-on tirea, Any good bike store
has the lighter wired-on tires. When
mounting them, be careful to inflate
to 20 p.s.i. first, seat the valve area
in the rim, inflate another 20 p.s.i,
check tire seat all around the rim,
inflate to 90 p.s.i. Otherwise, the
tube can get stuck under the tire
edge and vou can have a very noisy

" blow-out. I know.

| Arms too short?

[ am 65, 5 feet, 10V inches tall and
have short 32-inch arms. I have had
fo give up riding my new F200 bhike
because of pressure on my hands,
wrigts and arms. [ tried all adjust-
ments and gtill found pressure too

greal when resting my hands on the
bars. Is there a solution?—Philip
Liskin, Whitestone, N.Y.

In general, vou should be able to
distribute your weight on the bi-
cycle partly on the saddle and partly
on the handlebars, with most of the
weight being on the saddle. You
should be able to sit on the saddle,
bent slightly forward, and be able
to place the first two joints of your
fingers around the bars. If not, you
need a longer stem. Handlebar stepa
come in lengths up to 514 inches,

For a more exact fit, you could
buy an adjustable stem so you can
move the handlebars in and out and
lock it in the position you like best,
You can also slide the saddle for-
ward a bit, if it isn't already as
far as it can go. Also raise the bars
till they are about even with the
gaddle. You must have 214 inches of
the stem inside the headtube, so
you may not be able to get the bars
quite as high as the saddle, especial-
ly if the frame is too small for you.

There is abzolutely no reason you
should be in pain because of pres-
sure on hands, wrists and arms,
given all the adjustments one can
make on a good bicycle.

Pie-plate problem

I need to replace 12 spokes on a five-
speed rear wheel. How do I get the
metal plate belhind the freewheel clis-
ter off after removing frecwheel?—
Roger Franz, Annapolis, Md.

Sometimes the thin aluminum
metal of the spoke protector metal
plate (we call "em pie plates) is
bent so a lip forms behind the
threading on the freewheel side of
the hub and the pie plate is difficult
to remove. You can wiggle and pull
it off at the same time, or carefully
apply prying pressure behind it.

I think pie plates are extra weight
and sugpest that you throw yours
away. You'll find that the chain
won't jump off the low gear if the
derailleur is properly adjusted, * * %

It you have any guesions aboul b.‘l::.l't.‘.f.'nﬂ
send them to The Bicycla Shop. Popular Me-
chanics, 224 Wesl 57th S, New York, N.Y.
10018, Sorry, bul lellers cannol ba answered
incivicually. Problems of wide interest will be
discussed in thizs column.




Experience is the best teacher. You 29's over-sized illuminated meter tells
might settle for any CB first time around. you just how much power you're punch-
Understandably. A lot of people think ing out and pulling in. For voice modula-
they're all pretty much alike. But you'll ~ tion the DynaMike delivers at 100%.
soon discover that, like everything else, Same way with power: The 29 transmits
there are exceptions. at maximum power levels

Ask the pros. America’s long distance ~ Sooner or later you'll get a Cobra.
truckers. These guys talk CB day in and And you'll get engineering and crafts-

day out. And they demand the best. manship second to none. Performance
' That's why truckers refer to the Cobra  that will make your first CB seem
. 29 as ""The Diesel Mobile'’ obsolete. Reliability and durability that
: Listen to Cobra. You'll hear a big have set standards for the industry.

difference. Because the Cobra 29 gives Above all, you'll get power. The power
you features which assure crystal clear to punch through loud and clear like
reception. Like switchable noise limiting nothing else. Because when it comes to |
and blanking, to cut out practically all CB radio, nothing punches through loud
pulse and ignition interference. Add and clear like a Cobra. @™

squelch control and RF gain and you've

got exceptional —adjustable —receiver

clarity. Even in the heaviest CB traffic. ‘ O b rao

You also get Delta Tuning which makes

'r up for the other guy, because even off- Punches through loud and clear.
frequency transmitters are pulled in.
PEFfECtl')’. Cobra Communications Products

‘ Talk to Cobra. And you know you're »m?mﬁg?rﬂFﬁu.;:Fﬁﬁfﬁl}lﬁrﬁ

punching through. One glance at the

IF YOUR FIRST CBISN' T ACOBRA
YOUR SECOND ONE WILL BE.

.-“-ﬁ COBRA 29
3] won

[ Doty
YO sucw W Gam “Ullm‘
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that gets the fish

Shallowest running of
hunting and fishing
inboards is probably
log canoce pirogue-
shaped Electric Feath-
arby Fin&Feather Mig.

L

Bigges! fishing rig for
regular trailering may
be 24-foot Blackfin
with 30-mph Caterpil-
lar VB diesel, from
Karanda Marine, Fort
Lauderdale, Fla.

bservant fish will soon see a con-
giderable assortment of new
tackle, accessories—and boats, Some
careless ones may try to add a few
of the colorful lures to their diet.

At a preview of next year's gear
at the annual American Fishing
Tackle Manufacturers Assn, show in
Dallas recently, a number of trends
appeared that could make angling
easier and more succesaful,

Much equipment is getting lighter
and smaller. Baitcasting, spinning
and spincasting reels will be offered
in miniature to balance new light
rods that are providing more action
and sport but with less weight. Tele-
scoping and multisection compact
travel rods are now available from
number of makers. 3t. Croix has a
“Fishing Machine"” with built-in
range-and-depth finder reel that con-
verts from 153 inches to a la-foot
rod with a flick of the wrist. The
new magic rod material is graphite,

with ratios running from 100

percent down to dubious traces
of it mixed with fiberglass. Beat
bet, as usual, is to deal with quali-
ty makers. Shakespeare guarantees
its new “Ugly Stik" for five years.
Fenwick has HMG graphite blanks
for the do-it-yourselfer who wants
to make his own.—Bill McKeown

B

Permanent proof that
you caught that big
one can be hung on
the wall after about
three hours' work with
§20 E-Z Mount Inc.
Taxidermy Kits of 5t.
Paul, Minn. Bird kits
are also available,

Spinnerbait-making is
simplified with Cotton
Cordell's kit of hooks,
paints, skirts, lead and
molds, instructions
frem Cordell Tackle,
Hot Springs, Ark. $30.

Rall-mount rod holder
from Tempo Products
Is designed to hold rod
upright until the fish
strikes, with enough
play so angler can
pull back to set hook,
It then drops automat-
ically from trolling to
horizontal position so
rod can be quickly re-
moved to fight the
fish. $15.

Wrap-around pushbution of 635 Uni-Spin
real from True Temper lets thumb-con-
mount on spinning

trolled reel rods,

POPULAR MECHANICS
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Sun engineering
is the difference.

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

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

The Sun
product you
buy today

—made

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

®

For tune-up
testing equip-
ment—timing
lights, dwell/tachometers,
accessories—as well as tachs
and gauges, buy the No. 1
name in the industry. We don't
believe in making anything but
the best. We dont think you
should settle for Kag
anythingless. In
the long run, it
doesn’t pay.

(;;E a-—u.'r - T
:%—;ﬁ ﬂ.

CONSUMER
PRODUCTS

-y

—

s JL“' -,: ELECTRIC CDHFQHA‘I’IQH

CONSUMER PRODUCTS l:ll-l'IS.I{HI

N1 Eswl Route 1R - Cryatal Lake, [0, G008 - (§15) 4557700
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WORLD FAMOUS

miliulai New Bardahl

Fuel System
Treatment...

agas additive

you should

WIH mumnﬁﬁi be uslng-

ENTS.
OR FLAME. .:Eﬂ----

~Wewg: iy 3005~ 6™
And we’ll give you $j20
just to try it.

Buy three cans of Fuel System A handy pour spout is attached
Treatment, follow the instruc- to every can.

tions on the coupon below,

and we'll send you a dollar Whyyou can trust the Bardahl

in the mail. name

* Bardahl has been making qual-
Add Fuel System Treatment ity automotive additives since
to your gas tank and it will 1939, and every product is
help: laboratory-tested and perfor-

mance-proven. Buy Bardahl with

* Keep your entire fuel system oenbdansa

clean . . . from gas tank to car-
buretor to exhaust emissions. —

* Keep Intake, EGR and FVC BARDAHL

valves operating efficiently,

* Prevent “engine after-tun” and
carburetor icing RUN WITH US

$10_O NEW BARDAHL FUEL I
SYSTEM TREATMENT |

CASH Mail this coupon plus your cash register receipt and three |

REFUND G=nep tabs with the Bardah! name from Fuel System Treal-
mentcansforyourdollar Mailto: Bardahl FST Cash Refund |

BY MAIL wB.oss B Paso, Texas 79977 |

(I you can’t lind Fuel System ai your retailer, write Bardahl at the above address
I and well tell you where you can buy it} I

I Mame

| Address S

it it — State i E—— | —— T R

I (F-'I‘afund request must be made on this official order FclrEn Void where prohibited, I
licensed, restricted or taxed. Good anly in U5 A Allow 4-8 weeks for refund,

1 Otter expires November 30, 1976 (271 I
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HINTS

FROM READERS

Slip-on wrench extension

When additional torque is needed to
loosen or tighten a nut, you can add
a handle to the wrench by slotting
the end of a length of pipe and hook-
ing the slot over one jaw as shown.

Key-ring clamp

When vou want to hold thin metal
pieces in alignment for soldering, you
won't find a better clamp than a aplit
key ring. Its open center makes sol-
dering a cinch.—Walter E. Burton

Pointing the easy way

A quick way to “point” the end of a
glue dowel is to stand it in a coun-
tersunk hole in a steel block and
tap with a hammer. Holes of varying
gize are made with center drills,
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Become the best woodworker you can be - Treat
yourself to a Lervad-crafted woodworking bench. These
are masterpieces of design and beauty themselves. Yet,
they are precision tools; completely versatile "work
islands” which give you controlled, close-up access to
your workpiece from all sides.

Three complete built-in holding systems make even the
most cumbersome chores simple and pleasurable.

Your hobby should be fun, not drudgery. Lervad
workbenches will not only help make you a better
craftsman but are an absolute joy to use and own. Send
today for your FREE, full color brochure and judge for
yourself which of the eight models is exactly right for you.

—————— ——— —— — i — — —— —

send me FREE your full color brochure of
Lervad benches.

enclosed is §1.00. Please send me not only
the full color brochure of Lervad benches,
but also your current catalog of fine, out-of-
the-ordinary tools PLUS all catalogs,
brochures and new-tool bulletins for the
NEXT TWO YEARS!

MName
Address

| N S ) Statﬂ__. Zip

Mail
ail to: 701 Bela Drive #17PM

LEIC]"TUNG C Cleveland, Ohio 44143 ]

|
|
|
|
|
|
|
|
|
|
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|
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- The small wagon

is getting table withg

In less ihnn I | yant,Volaré has become the biggest  don't have to sacrifice a good ride to get. WA

sellin gonin‘the country, The reason is simple:  efficient, smaller size.

tmuﬁm Ui, . And Volaré is a smaller wagon. With all the value (i
: st that Volaré looks like a big  you'd expect from a vehicle whose overall length El '

 wag _E dor that Volaré has almost 70% of  under 17 leel.
.the ¢ carfrying le of the biggest station  First chance you get, check out the ﬁ
s irlea. Consider io-u. that it Iﬁil.ullr has  Volaré Wagon and its 72,8 cubic feet of

= % ot an some bigger wagons, cargo space. You'll quickly discover why | Plymoulth
m In front | ; y
o aMost ?mhhll of all, Volaré has a ride that is  Volaré has quickly become the "'Biggest
Mlnd bli., like much bigger wagons. little wagon in Ametica.” Once you do,
Ity pnnlhli‘ cause of a ‘Unique ‘system which  you can buy or lease it at your Chrysler- sanucr or
Isolates tﬂqk lﬂmnllm SORATIC

the chassis. So you Plymouth dealer. FORFORATION

— j B | —— -
\ \ *;.’r--_-;,‘ q____—-_'"""'--'ﬂ" ] Valaré Premier
Volnrd Pramia S— - ] 4-Door Segan

2- D00 Corugn — i .J/I
Volar¢. The small car with the accent on comfort.




Rescue " ™
inspace %

A new era in space travel in the
1980s will see the Shuttle making
weekly trips into Earth orbit. For
an extra margin of safety, NASA is
developing rescue systems for
marooned or injured astronauts.

by John F. Pearson 5

SCIENCE EDITOR . &

]‘H:-}'_ we've got a problem here,” It

wis this Inconie report Mreom the
crew of Apolle 13 te Mission Control
in Houston that served to let the
wirrld know that the flight was in
trouble, Some 200,000 miles from
Earth az it hurtled toward the moon,
Apollo 13 had been erippled by the
explogion of a liguid-oxygen tank in
the big service module,

The three ‘astronauts suddenly

were faced with o grim possibility: i '
They could become the first men ’ T:::r,ﬂ:lh ,?f:ff::ﬁﬁ:;ﬂ::?:-I';I'r-:w under
atranded in Bluce. That they ulti- .. ”1'\'["'[IFIT1IUI||. ..|| NH;J.EF'L ' Jahnson Space
mately avoided this fate was a : Center, Houston, I1's big enough 1o
tribute to their own coolness and ‘ » contain a person silting with knees

training, and to the engineering
know-how available to them via radin
from Houston.

A= o waiting world was to learn,

pulled up and has its own lile-supporl
syslem. The spacesuil, also new, is
lighter, less bulky than Apollo suit
Below: Rescue Orbiler glides to a L
landing at Flarida or California base




smooth coordination between the as-
tronauts and Mission Control solved
the problem. Using power and life-
support systems of the lunar module
(intended for the moon landing),
Apollo 18 swung around the moon
and returned to the vicinity of the
Earth. On Apr. 17, 1970, the com-
mand module carrying Jim Lovell,
Tom Mattingly and Fred Haise
made a safe re-entry,

In Houston, relief was mixed with
the knowledge that a grim lesson
had been learned. Robert R. Gilruth,
then director of the Space Center,
put it this way: “I think it has been
made quite clear, more than by any
of the Apollo flights up to this point,
that flying to the moon is not just a
bus ride.”

No flight into space is *“just a
bus ride.,” An astronaut stranded in
a crippled craft only 200 miles from
Earth iz as vulnerable as if he were
adrift 200,000 miles away. In time
he will fall vietim to the same dead-
ly environment; in time his life-
sustaining oxygen will give out, The
big difference is he is in Earth or-
bit, close enough to be helped by a
quickly mounted rescue effort.

When NASA's Space Shuttle pro-
gram is in full awing in the 1980s,
there will be a flight a week into

Carth orbit. More flights mean more

chancea that something may go
wrong. It is not surprising, then,
that NASA is now working on a
rescue system for this program.

The Shuttle project is built around
the Orbiter, a delta-winged craft
about the size of a DC-9 that is a
combination space vehicle and air-
plane, By the time this article ap-
pears, the first Orbiter will have
been rolled out of a California fac-
tory. An extensive test program will
lead up to an initial orbital flight
in 1979. If all goes well, as many
as five Orbiters will be in operation
in the 1980s.

How Shuttle will work

Here, in brief, is how the Shuttle
will work: In addition to three big
rocket engines in the Orbiter's tail,
two solid rocket boosters will be
used to get the wvehicle into orbit.
At an altitude of 25 miles, the boost-
ers will be jettisoned and descend
by parachute for ocean recovery.
Like the Orbiter, the boosters will
he used for many flights.

Depending on the mission, the Or-
biter will be placed in an orbit rang-
ing from 100 to 600 miles from the
Earth. Typically, the craft will re-
main in orbit for about seven days,
but will have the capability of stay-
ing up for 80 days. On re-entry into
the Earth's atmosphere, the Orbiter

{(Pleasea furn o page 126)
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Marooned in an orbit some 500 miles
from Earth, the crew of a disabled Orbiter
starts to “abandon ship." In an airlock,
a suited astronaut maneuvers rescue ball
through a hatch. The ball, now discon-
nected from the craft's lile-support sys-
tem, contains almost an hour's supply

INTEGRAT
BACKPACK

FOOT
RESTRAINT

ol oxygen. Il also has a compact com-
munications system and a small porl
for visibility. Ready to grasp the ball
by a fabric handle is astronaut from the
rescue Orbiter, He's tethered to a small
platform rigged at the end of the Orbiter's
remote manipulator system. When he's




DISABLED ORBITER

SPECIAL
PLATFORM

PERSONAL
RESCUE
ENCLOSURE

AIRLOCK
HATCH

REMOTE
MANIPULATOR
SYSTEM

RESCUE ORBITER

- secured the ball, the manipulator arm tween two Orbiters, with the rescue ball gers, as many as 10 persons could be
will retract, bringing the astronautls back being pulled from one craft to the other. | accomm

4
ing to NASA enginear

ted in an gency, accord

" 10 the rescue craft's t

Th ainting a third method on after strand-
by artist Paul Fjeld ane of thras with a man- ed y bhoarded, the rescue
rescua modes under d lopment at the ries the b ship wil { propulsion to re-
Johnson ,_"i S LE e 1 sohera, then final :. glide

e Center. A second mathod Though the norm

Orbiter Is seven

involves a clothesline device strung be- one of its U.S. bases
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2 from small
optics

The secret?
JOPTRIC (Fy :
¥ . Folded light.

% by Ivan Berger
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Bend the light path
and you shrink the s
oplics. It's done with
mirrars In Vivitar's new
&00-mm “solid cat” lens (A); ;
conventional teleghoto ol a 1
mera 400-mm towers aover it |
(right). Roof-prism design
" ghrinks Honeywell Pentax
¥ monocular (C) which doubles as |
a 22X microscopa (B), and |
Mincita Pocket binoculars (D) |
which lold compactly (E). .
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SECONDARY MIRROR FILTER . ===
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| '|| ' |
PRI ARY - | CAMERA
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BARLOW LENSES '« __

Vivitar "solid eal" (above) reflacts light twice to lengthen the light path

while shortening the lens; light enters in a ring around the primary mirror at

the lens’s fronl, Barlow lenses at rear of the lens act as teleconverters to
magnify the image and increase the lens's power. To keep the filters small and
economical, they fit at the rear of the lens. Camera mounts are interchangeable.

Huw do yvou shrink a pair of bi-
noculars? Or a camera lens?
You fold it—not by bending the
glass, but by using prisms and mir-
ror surfaces to bend the light rays
that pass through the optical sys-
tem.

That's the secret behind a raft of
new optical devices which have been
made incredibly compact without
serious losses in performance,

Most dramatic of thizs new breed
is Vivitar's “solid cat” 600-mm tele-
photo lens (above and left). Just
3% inches long, it has a focal length
of 600-mm (23.6 inches). That's 12
times the focal length and magnifi-
cation of a normal 50-mm lens, in a
housing only about twice as long as
a 50, though considerably wider,

Mirror lenses are not new, What
distinguishes the Vivitar from other
such “ecatadioptric” designs, how-
ever, is that it's practically =olid,

Compact binoculars below are (clockwise
fram upper left cornear): Bushnall,
Minalta/Celtic Compact 6x20, Minolta/
Celtic Compact 8x20 and Minoita/Celtic
Pocket 6220. Binocular in center is
full-size 7x35 Scope model shown for size
comparison. Straight tubes of the Pocket
model are due to roof-prism design (lower
left diagram), that folds light back on
itseif; compare conventional design above,

PM photos: Myron Dord

with little airspace between its ele-
ments—hence the nickname “solid
cat.”

Solid construction saves space.
The Vivitar 600 iz about half the
length of many conventional, air-
spaced 500-mm mirror lenses and an
inch shorter than the shortest H00.
Solid construction also makes the
lens more rugged and more stable in
changing temperatures. And it con-
centrates the lens's weight close to
the camera, making it easier, though
still chanecy, to take shots with the
camera supported only by hand.

Mirror lenses have their draw-
backs, though. They have only one
f-stop, nearly always /8 Neutral-
density filters must be fitted if you
want the exposure vou'd get from
smaller apertures. (To keep filters
small and economical, they fit behind
the lens.) Out-of-focus light spots
register as blurry doughnuts instead
of fuzzy dots. Contrast is often so
low that focusing can be difficult. To
theze drawbacks add the disadvan-
tages of weight (at 8 pounds, 6%
ounces, the “solid cat” is about a
pound heavier than most mirror
500s) and high price ($799).

Still to come are 800 and 1200-mm
“golid cats” where compactness
should really pay off in those super-

(Please lurn lo page 185)
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here's nothing like the feel and
_performance of a carefully

Ir m are tools that represent

. 3 ﬂﬂ-ﬂmm buy. You'll rec-
-~ : t ogni the exceptional quality—and

Y T ¥ . i e the difference it makes on your
y - Mlng projects—the first time
rnu use them. Here are the partic-

SOCKET CHISELS: Special alloy
ﬁuumm.unﬂm¢

—Ehll for extra heavy-duty use.
w:hluthﬂh inches long.

toward the handle so you pull to cut.
!mg $11
IFE: The blade tang
'lﬁ Finnish runs
length of the handle, The
‘Wlﬁiﬂlﬂl steal blade
an edge. One of the best lools
ﬂlﬂ $18.05.
* An B-inch Shetfield

brm-hum joewel for ex-
nely fine cutting. $17.50.
) DRILL: The hardwood han-
s seven drill points, A heavily

| is forged with 8 flat shat for
,-_,.__.qranmullﬂ turning. Beech-
_handles. Set of five, $15.95.
'DOWELING JIG: A versatile, pre-
ﬁu dowel-centering tool, with a set
of drill-guides. $29.90,
J. : The ultimate high-
torqu. clamp with 4 to 14-inch jaws.
The 8-inch clamp shown is $6.35.
K. MEASURING TAPE: A 33-1. steel
tape with brass fittings in a hand
slilched leather case, $29.90
L. PLUG CUTTER: A % x 2-inch cut
ter to make your own glue dowels
and hardwood plugs. $10.40
M. FINGER PLANES: Used by violin
makers, the solid brass planes are
for axtra-fine work. The 1-inch model
is $19.50; 2-inch, $24.70

SOURCES
B, €, @, M: Wooderalt Supply, 313 Mont
Ave., Woburn, Mass. 01801

: Slive Hardware Co., 107-109 Walnut 5t
hitadeiphia, Pa. 19108,

1, K: Garrett Wade Co., 302 Fifth Ave.,
York, N.Y. 10001

F. H: Brooksiona Co., Vose Farm Rd.,
Peterbarough, N.H, 03458,
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o RN, 7 A reporter rides along as the research |
W) B ~ submarine Alvin explores a deep rift

inthe Caribbean saaflour—]u,siwu -
days before the great Guatemals
quake took the livesof : 23,C

Edglng carelully along steep
tta more than 10.000 feet
aap, Alvin, with authar aboara

.";bus tar rock sampes with

ts articulated mechanical arm

Samples are placed in basset

ufder bow may halp scientists

determine ~ow earth evolved.



Walter Sullivan is science editor of
The New York Times and a noted
geience writer who has received many
awards for the excellence of his
technical reporting. On Feb. 2 this
year, he accompanied the deep-diving
submersible Alvin on a two-mile
descent into the Caypman Trough, a
precipitons rift in the Caribbean sea-
floor long known to be a major sowrce
of earthquake and voleanic activity.
Less than two days later on Feb, §,
one of the severest quakes in Central
American history struck Guatemala,
claiming more than 20000 lives.
What follows iz the author's account
of that daring dive into the deep,
bleck depths of the inner earth.
—The Editors

ur diving pilot, John D. Don-
0 nelly, allows water to flood the
ballast tanks of our deep-diving aub-
mersible Alvin. Our sinking journey
of an hour and a half into the Cay-
man Trough has begun. The descent
of 11,660 feet—more than two miles
—is to be, in the words of Dr. Robert
D. Ballard, chief scientist of the
project, a “journeyv into the interior
of the earth.”

The walls of the trough, in places
22,000 feet high, are believed to ex-
pose layers raised from the earth's
deep interior. They may even include
the so-called Third Layer, a deep
portion of the earth's crust that, at
least until this project, has never
been directly observed. Sampling
this layer to learn more about how
the earth evolved is one of the goals
of the project, launched by the
Woods Hole Oceanographic Institu-
tion which operates the Alvin and
our surface mother ship Luelu.

The Cayvman Trough, a great rift
in the seafloor three to four times
as deep as the Grand Canyon, has
been produced by continuous move-
ments within the earth that generate
earthquakes from Guatemala to Hai-
ti. In fact our exploration took on a
special—and unanticipated—signifi-
cance when less than two davs after
our dive a major quake struck Guate-
mala, taking more than 20,000 lives,

Cramped quarters

Two of us, in addition to our pilot
Jack Donnelly, are aboard the three-
man Alvin sub as scientific observers,
the other being Dr, Jelle deBoer, a
Dutch-born geclogist from Wesleyan
University. Between us sits Jack on a
boxlike seat. Jelle and I have no seats
but are reasonably comfortable, our
legs curled to fit within the heavy
titanium pressure sphere, six feet

@ 1976 by The Mew York Times Com-
pany, Reprinted by permission. Pholos:
This New York TII'I‘-E'SIIW-?H'.EI-' Bullivan

Pilot Jack Donnelly surveys complex array of instruments in tiny, six-foot pressure
sphere of deep-diving submersible Alvin. Donnelly, at controls on author's dive, was
also hero of earlier incident in 1974 when he freed sub trapped deep in mid-Atlantic rift.

The map below shows the site of the
author's dive into the Cayman Trough,
a deep trench in the Caribbean sea-
floor extending from Guatemala to
Cuba. On Feb. 4 of this year, less than
two days after tha daring dive, a major
earthguake struck Guatemala not far
from where the explorers had beean,
Registering 7.5 on the Richter scale
(out of a possible 10), the massive up-

heaval proved to be one of the worst

WHERE IT HAPPENED

natural disasters ever to occur in Cen-
tral Amearica. Following a known fault
line connecting the Cayman Trough
with other trenches on the Pacilic side,
the violent quake virtually tore Guate-
mala in two. Left in its terrible wake:
23,000 dead, some 77,000 injured and
more than a million homeless. Luckily
for the author and his companions,
they wera safaly out of the trench when
the shock hit.

Atlantic Ocean

MEXICO

SITE OF
GUATEMALA
EARTHQUAKE

MILES

AREA OF
DIVES
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in diameter, that is to be our home
for the next eight hours.

Each of us has a saucer-sized port
through which to view the watery
world outside. Donnelly's port is di-
rectly in front of him for driving
the sub, but our observers’ ports are
near the floor of the sphere to enable
us to see the bottom. This makes
for contortions and neck-craning.
Since each observer scans an area
invisible to the other, he is required
to tape-record a running commentary
of what he sees.

As we start down, the surface blue
of the Caribbean changes rapidly
from azure to the rich blue of medi-
eval stained glass, to midnight blue
and finally, below 600 feet, to total
darkness. In the black depths, I re-
call the briefing we had all been
given before the dive on emergency
procedures in the event of trouble. It
is essential we know every possible
gituation and how to deal with it
should our pilot become incapacitated.

A wild ride

As a last resort if trapped, we
were told, we could lift the floor
board of the pressure sphere, pull a
release pin, insert a special wrench
and detach the entire stern half of
the submarine. Thus released from its
afterbody, the pressure sphere would
have a positive buoyancy or upward
pressure of 2400 pounds. Fortunate-
ly, to date no one has had to take so
drastic a step to escape entrapment
on the seafloor as it would probably
be a wild ride to the surface since the
sphere would no longer be stable

If foreed to do this, we might even
reach the surface upside down, we
were warned. In this case, we should
open valves to vent enough oxvgen
into the chamber to equalize the out-

76 POPULAR MECHANICS

gide water pressure. This would
enable us to open the hatch (nor-
mally overhead but now beneath our
feet), dive into the water and swim
to the surface, If we were luckier
and found ourselves right side up,
we could exit the normal way, but
each man should slip into the water
a8 soon as he was out, lest his weight
capsize the sphere.

Tiny lights in a black world
Entrapment is not a comforting
thought. 1 concentrate my attention
on my observation port. We are now
plunging through a new world of tiny
lighta, It is tantalizing, for they
flash past so fast it is never possible
to tell precisely what they are.
Outside each port iz a lamp that
can be switched on and I do 8o in hope
of catching a glimpse of the crea-
tures. Instead, little can be seen ex-

“

Back from dive, Alvin is carefully guided
into stern well of mother ship Lulu for re-
trieval in a cradle (left). Above, a techni-
cian checks diving weights—stacks of
steel plates each weighing 230 pounds—
that can be released to control buoyancy.

cept the famous “reverse snowfall”
described by many divers—the ap-
parent upward motion of myriad
flakes as the sphere plunges down-
ward, Some of these flakes are liv-
ing creatures. Others are the re-
mains of those that have died, sink-
ing slowly to add to the seafloor
sediment. So much light is reflected
back by nearby flakes that vou can't
see very far—like trying to drive
through mist with high-beam head-
lights.

Periodically, Jack Donnelly checks
and adjusts the oxygen supply. As on
manned spacecraft, oxvgen is fed into
the ecabin at a controlled rate and
carbon dioxide from our exhalations
is purged by lithium hydroxide can-
isters. Our cabin, however, is con-
siderably smaller than that of the
three-man Apollo.

Every few hundred meters Don-

{Please lurn o page 140)

NAVIGATING A SUB
TWO MILES DEEP

Elaborate electronic plotting system is
needed to precisely pinpoint Alvin's
position underwater at all times, Sonar
buoys—transponder beacons—are first
arranged in roughly triangular pattern
dround dive area near bottom. Signals
from mother ship Luiu are returned by
the beacons and thelr differing travel
times enable a computer to determine
Lulw's position relative to beacons.
Signals from Alvin to beacons are also
picked up by Lulu, indicating Alvin's
position relative to the beacons. Since
Lulu’'s position has already been es-
tablished, computer can then calculate
Alvin's position relative to Lulw. Direct
signals from Alvin to Lulu are used to
determine sub’s depth.

MOTHER SHIP LULL
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IT'S NEW

High-powered personal car with pizazz

Paul Jameson of Betchworth

car."

Block spacer system for amateur masons

England, calls the six-wheeled,
12-cylinder vehicle he built "“the world's most powerful private
Its 27,000-cc Rolis Royce Merlin can push it over 250
mph. The engine boasts four valves and two plugs per cylindar
fuel injection, two magnetos plus a two-stage supercharger.

Wire spacers clip to the facing edge of any standard concrete block so aven the
mosl inexperienced do-it-yourselfer can produce a professional-looking block wall,
Mortar is spread on the lower course blocks in the normal manner; snap-on
spacers are secured to the block face. The next block end is then buttered (above,
left), laid In place and tapped until it contacts the spacers at bottom and end.
Excess mortar then can be troweled from the seams and |oints finished with a
jointing tool. When the mortar has partially set, spacers can be popped off with
the trowel point (right} and their marks smoothed over. Spacers come in sels
of 12—enough for most first-time masons. Additional sets can be purchased as
proficiency increases so longer sections of wall can be constructed before the

spacers are pulled for reuse. Denco, Inc.,

Box 175, Onalaska, Wis. S54650.

Motorcycle trailer

Loads wp to 500 pounds
—including snowmobile or
second bike—can go with
you in a trailer designed
to track behind a motor-
cycle or small car. A 360"
universal hitch accommo-
dates the 14-cubic-foot
unit. The removable poly-
ethylane carrier box can
also be used on any car-
top. Trailer has dual leaf
springs, welded tubular
steal frame, 48-inch track
and 12-inch wheels. Trail-
master, Inc., 1754 Howard
5t., Des Plaines, 111, 60018,

Mini-Phantom ramp sweeper

Diminutive F-4 Phantom Il fighter, built by
U.5.A.F. maintenance crews in Germany
—from scrap parts plus a VW engine and
chassis—fights plane-damaging debris
left on the airport ramps. The “pilot”
makes a pass over the aprons and trash
is scooped up into open undercarriage.

f‘ :
New holes in (hair)line play

If you're bored with your old tonsorial
style, you might like to try "Tino the
Greak's" new football helmet hair stylers.
It's on Madison Ave. in New York City.
Tino vacuums tufts of hair through holes
in his patented helmet and snips what
comes through. Sorry, no “after’ photos.
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Video games:

Put your
ackhandonT

by Cindy Morgan

PM photos: Benn Mitchell

R ———— |

H ow can you play tennis or hockey
without working up a sweat?
Go racing without accidents or traf-
fic tickets? Shoot targets in your
living room without nicking the
plaster? With a video game, that's
how. Plugged into your TV aet, it
lets you play a variety of games
without leaving your chair,

Video games don't build your mus-
cles, but they do challenge wour

reflexes. Moving an on-screen “pad- »

dle” to volley back an on-screen
“ball" may seem easy—but wait till
you try it.

And once you've gotten the hang

Doubles tennis for two on
Magnavox's Odyssey 200.
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-
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of that, most games increase the
challenge: Some have controla that
let you increase the ball's speed,
others speed up automatically as you
play. (Pong not only does that but
slows down again, if you miss; and
First Dimension has a handicapping
feature that can speed up one play-
er's serve while slowing down the
other’s to give novices a chance.) Or
vou can control “English"—the spin
on the ball and the angle at which it
" hounces off the paddle. (Some games
increase that angle as the ball gets
closer to the paddle’s edge.) And for
a further challenge, some games let
you shrink your paddle.

Tennis isn't everything
¢  Nearly all video games offer ten-
nis, though they may call it by an-
other name, such as Pong., In all
these games, the sereen shows a dot-
ted line where the net should be (the
clumsy plastic overlavs required by
early TV games are gone now), a
¢ rectangular white ball, and two mov-
able white bars, representing pad-
dles. Some games show two paddles
per side, for “doubles”—but not all
of them let four players participate.

Az the ball moves back and forth,
you manipulate your paddle controls

, to intercept it, volleying the ball un-
til one player misses,

Scores are shown on the screen:
numerically, in most sets, but in
others approximated by hard-to-in-
terpret sticks that advance across
the secreen as each player scores.

Executive Games' “Face-0f" has
numerical scoring on the control
_ panel.

But tenniz isn't the only game
these TV add-ons let you play. Hoc-
kevy (also called Soccer, Football or
Goal by different makera) shows up
on many models. Usually, goalies
and forwards serve as double pad-
dles, and you score by bouncing the
ball through your opponent's goal,
In newer Odyssey games, the goalies
are actually human silhouettes,

Then there are the handball games,
where the player or playera stand at
one end of a three-wall court, re-
~ turning the ball ag it rebounds back

to them. Squash and racquetball are

two-man versions; practice, solitaire
and ricochet are one-man versions;
and handball can be either,

Both Zonk and Tournament 2000
have target-shooting whose “guns”
don't shoot but just look at their
targets, photoelectronically., And
Video Action has a road-race in one
model.

More value, lower cost

Today's models play more games
and offer more action features than
the early ones, while their prices are

coming down. Most are now below
8100, As toymakers enter the field,
prices should become still more com-
petitive and could drop as low as $30
Or 80,

Installation? Easy!

All current video games contain
miniature TV transmitters whose
signals feed directly into your TV
set's antenna terminals. The playing
field is just another program you
tune in instead of comedies and
commercials,

But you don't need a broadcast
engineer's knowledge to install a
game. Just follow easy directions
to connect the game's adapter be-
tween your antenna and the set's
antenna input. A switch—usually on
the adapter behind the set, lets vou
gelect either the game or a TV pro-
gram. The switch keeps your game
signal from going out your antenna
line or cable to interfere with your
neighbors’ TV reception,

Even with these switches, poorly
designed games could radiate inter-
ference. So the FCC tests all new
models, allowing sale of only those
that pass. The wait for FCC approv-
al is one reason why new games
aren't popping up that rapidly. Be-
gides, the FCC plans to slow down
or stop approving transmitter-type
games in the future. But there's
still quite an assortment (see the
accompanying table} and more are
in the works.

There's no transmitter, though, in
Heathkit's new, six-game “Screen-
gport” kit. It will connect directly
to the picture circuits of Heath
golid-state TV seta. But Heath hopes
to have a transmitter-type kit soon,
for other seta.

Sets with factory-wired video in-
puts for games like the Heath can be
expected soon—not just to handle
video games but also to accept inputs
from video tape or disc players, TV

cameras, and quite poasible from
home computers, too (see Home
Sweet Computerized Home, page 112,
Sept. 'T6),

TV seta with built-in pames are
already here: There's n color set
from Magnavex and a black-and-
white model from Broadmoor/
Olympie.

How to pick one

The more games vou can play with
the model you pick, the more fun
you'll have with it. But there are
lesa obvious points, including some
that only show up as you play with
each unit in the stores. So try as
many games as possible, till you
find the one whose feel you're hap-
piest with.

Control layout has a big effect on

Games TV sets play

Handball

called squash,
racquatball, or

Handball can be

lor one player, as
shown, or for two
sarving alternataly.
Same game may be

other names an

differant modals.

True doubles
tennis, for four
players, as shown
here, is rare;

most "doubles’
games just give
each player double
paddles, as on
tacing page.

Tennis doubles

Singles tennis

Singles tennis i

to intercept the
ball and volley
it back to your

thie most common
video game. You
move your paddle

opponent on othar

side of the “nat.”

Flashing displays
like this indicate

a point has just
been scored, or
that the game s
ovar—a cheerful
extra on some
models, especially
if in colar.

Scoring display

goal-oriented

Hockay, tootbali,
soccer and othar

games usually put
two men—a goalia
and a forward—on
field for each of
two players. Men
move In unison.

Hockey with one
on-scraen “‘man’’
per player is
also common. In
aithar varsion, the
objecl is to
fire puck past the
opponent’s goalie
and into the "nat,"’

llnu

]

here has two
playars (right)
trying to get bal
past a robot

by the game un
—it's you two
against the
machine!

Robot game shown

|

goalie controlled

it
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Sampling of current games (clockwise

from wupper left) includes Executive
Games's TV Tennis, Video Action Ill, First

feel and fun. Games with both play-
ers’ controls on one box are easier
to store, but vou may feel cramped,
shoulder-to-shoulder with your oppo-
nent: Games like Television Tennis,
Ricochet and Zonk win points from
us for having separate control
boxes for each player. And we liked
the 860° joystick control on “Face-
Off," though it took some getting
used to. The more controls, the mer-
rier, too, if they add challenge, as
the English, speed and paddle-size
controls do.

Two players are standard for most
game sets; many also offer one-man
play, and a few provide for four
players. But some games just imply

Dimension, APF TV Fun, Coleco Telstar,
and Unisonic Tournament 2000 (with "“tar-
get pistol”); Atari's Pong Is in center.,

four players are involved by merely
doubling the number of paddles or
the number each of two players
controls,

If you have a color set, vou'll want
a game that offers color display;
but vou needn't avoid games with
ecolor if you have only a black-and-
white set—you'll still got all the
action of the game.

Batteries will run these games for
40 or 50 hours of play. But a.c
adapters (under $10) are worth
getting, both to make sure your
game is ready any time you are,
and to eliminate worries about bat-
tery leakage.

Check that all controls and knobs

are sturdy and fit flush against the
panel go they won't easily break off.
If vou have children, remember that
slide controls are more vulnerable
to food spills than conventional
knobs.

Warranties on most games pro-
vide for replacement by the dealer
if the game fails within 90 days.
After that, you have to ship it to
the manufacturer for repair. Ship-
ping is safest in the original carton,
80 save it if you can,

Coming: video game library

Today’s video games play only
specific games they're built to play.
But soon, you'll be able to reach
into your library of game cartridges,
pop one in your TV set, and play
away,

Fairchild Camera and Instru-
ment's Exetron Div. will soon mar-
ket an impressive model based on a
microprocessor—a computer on a
fingernail-size chip. Two games are
built into the unit, but more are
available in pop-in cartridge form,
for a total of 16 games—with still
more possible.

An educational cartridge game,
“Fact,” by the makers of Indy 500,
flashes questions instead of playing
fields onto your screen; multiple-
choice buttons select answers, It can
be a learning aid for one or a game
for two. L

VIDEO GAMES: HOW THEY COMPARE

Make |Games played | | Dimensions Paddle
and Price Numbaer of (Ses noles Color of paddle English | Speeds slre Aesmarks
Model playsrs  |[below) | movamant  control adjustmant
Allled Lelsurs
Nama of the Game $100 1-2 P, 8, T2, H no 1 no 2 yas TW/game awltch on control unit;
separate control units
APF TV Fun $ 90 1-2 P.5 H ne 1 no 2 yea Manual or aulo-serve;
ball angle selection
Adarl
Pong § 80 2 P yos 1 na aulo spaed-up no
Super Pong § 90 i-2 Pia).H. C you 1 no futo speed-up na
Broadmoor Four-Play £200 a4 P 5 no 1 — auto spaod-up ng Includes 12~ BAW TV st
Channel Masier |
Challenger § 80 1-2 P.8 H no 1 ne | 2 yos Sound comes through TV set
Coleco Telslar £§70 1-2 P. 5 na 1 na 3 il
Control Sales |
Video Action 111 $200 1-2-4 P8 yom 1 na variable no To be discontinued
Indy 500 $130 1-2-4 P.5 R you 1 no variable no
Dyn Paddle IV $ 80 12 P.5 H | yos 2 ne 2 yon Separate contral unita
Executive Gamas
Talevision Tennls % ED 1=2 P Ao 1 [0 varlable A Soparate control units; “stick™
Face-Off $ 80 2 8 | ne | 2 ng | warlable you sooring 360° *joystick’ controls
Flrst Dimension FD-3000W $130 | V=24 P. 8 | yos | 2 no varlable no “Handicap™ adjustmant; “stick"
Magnavox/ Odyssey | scoring
200 $130 | 2 P.8. H no | 2 yos | wariable no No auto-serve; to be discontinued;
W00 $70 2 P.5 H ne 1 ne yos “stick’" scoring
400 $100 2 P.8 H no 2 yos | variable no
500 $130 2 P, 5(2), H you 2 yos | variable yas Includes a.c. adaptar
4308 $500 2 P.S H yom 1 no 2 yos Includes 18~ color TV sal, separate
control units
Migraelectronlc Bysiems
Ricochal $120 -2 P.B. H yaa 1 you | 2 yan Separate conirol units
Movus Adversary $100 1-2 P.B. H yos — ne aulo spood-up you Soparate contral units; sound comes
through TV sat; a.c. only
Phone Male Zonk $ 88 1-2 P. 5. Ti2L H yes 1 My variable yoa Saparate control units; includes
targel *guna.” a.c. adapler
Unisonle Tournamant 2000 | §120 1-2 P.S. T2, H | yes 1 no 2 yoa Separate control unita; Includes
1arget “gune”

Motes: Cscatch: Hshandball/squash/racquetball; P=Ping-Pong/lennls; Rerosd race; Sssoccer/lootball/hockey; Tstarget shoot; (Zsiwo wersiona
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The cross-section X-ray of a human lung
being viewed on TV screen was taken in
less than five seconds by a new scanner
{right) developed by General Electric
After scan is made, it's reconstructed
and enhanced by high-speed computer

seriously ill woman recently en-
tered a Washington, D.C., hos-
pital. Physicians, using conventional
diagnostic methods, concluded that
she guffering from a brain
aneurysm—a bulge in a section of
blood vessel caused by a weakening
of the vessel walls,

The doctors decided that surgery
was not indicated, but asked the
woman to remain at the hospital for
observation. She wanted to get an-
other opinion, however, and had her-
gelf transferred to the Georpetown
University Hospital. At this large
medical center, also in the nation's
capital, she was given a brain scan
with a new type of computerized X-
ray device.

The picture obtained showed a
much larger and more dangerous
aneurvsm than had been suspected.
She was operated on immediately
and subsequently made a routine re-
COVEry,

The woman's life was saved by the
use of an X-ray seanning machine
that employs a technique called com-
puterized axial tomography (CAT).
The first of these devices, introduced

was

X-RAY

to the medieal world only three years
ago, were designed for examining
the brain only. They proved to be
revolutionary, capable of revealing
abnormalities that previously often
escaped detection.

Now whole-body scanners are on
the market, and they, too, have be-
come recognized as powerful diag-
nostic tools. They have proved es-
pecially useful in obtaining clear

!'I"|'|:.;_'.|- furn o pagoe 150)

CONVENTIONAL

Computerized
X-ray:
Powerful

new medical
tool

by Jcrh_n F. Pearson

X-RAY SOURCE

COMPUTERIZED X-RAY

X-RAaY
SOURCE

e e x o
le= = | DETECTOR
W
ﬁ"“ﬁ!ﬂ COMPUTER

L ll._.::'%!_ ﬁ

VIEWING
UNIT

A conventional machine (lop), with its
stationary X-ray source, produces a flat
picture in which one organ may blur
another. In the new scanners, the X-ray
source and the ray detector rotate around
patient, take many “picturas” along a
single plane. The result is a sharp,
contrasty image such as cross section of
abdomen reproduced here (above, left).
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out of. Panel lights blinked, gauge

landings
forairliners

Planes that land themselves will get you down
more safely and speed up traffic flow—
without a pilot touching the controls.

by Mort Schultz
g

t was exactly like a real jetliner
cockpit except for one big differ-
ence—there were no windows to see

needles flickered and the controls 1
moved eerily all by themselves as
if under the spell of an unseen su-
pernatural force. The two pilots in
front of me sat with their handa in
their laps.

It might have been a simulator—
but it wasn't. We were aboard a real
jet—a Boeing 737T—making a real
landing from a completely enclosed
“blind” cockpit. The nose dipped as
we turned on final and started down
the glide slope to the field. The pilots
intently scanned the instruments

| . _a_‘

PLAMES TOUCH
DOWN, STEER,
AREVERSE
EMNGINES AND
APPLY BRAKES=—
ALL
AUTOMATICALLY

"y
|
PLANES L]
FOLLOW ——
EACH OTHER L
IN AT
40-5ECOND
INTERVALS |
1
Y




but otherwise did nothing. Minutes
later, the nose came up in the typi-
cal flare-out and we settled gently
onto the runway, The landing was
so emooth only the faint squeal of
the tires on the pavement told us we
were on the ground.

I peered at a TV monitor screen
linked to a camera in the nose—our
only visual contact with the world
outside. Amazingly, the plane was
perfectly lined up on the runway
centerline, rolling down it straight
and true—still with no one at the
controls. Power settings were auto-
matically adjusted, the engines re-
versed themselves and the wheel
brakes took hold. Not until we

reached the turnoff point did the
pilots take over manual control to
taxi back to the terminal,

The purpose of our flight, made at
the FAA's National Aviation Faeili-
ties Experimental Center in Atlantic
City, N.J., was to demonstrate a
radically new automated landing
system designed to revolutionize
traffic control at busy air terminals
plagued by the problems of increas-
ing congestion.

Two cockpits, four pilots

The highly modified 737 we were
flying is used by NASA as a sophis-
ticated test bed for developing and
evaluating the latest in aviation

AIRLINER MAKE
SHARP TURN
ONTO SHORT FINAL
APPROACH,
NEEDS NO LONG,
STRAIGHT-IN
GLIDE PATH TO

- STAY ON LANDING

| BEAM

electronics. It is a unique craft—it
has two flight decks and four pilots,
One flight deck is in the conven-
tional location in the nose and has
windows, Aft of this is a second
flight deck—an exact duplicate of
the first except for the absence of
windows, This windowless cockpit
enables pilots to monitor blind land-
ings under the only truly realistic
conditions possible—from a truly
blind ecockpit. According to Jack
Reeder of NASA's Langley Research
Center in Hampton, Va., it is “the
most exotic plane in the world.”
On our demonstration flight we
made three touch-and-gos and one
final landing. A touch-and-go is a

PLANES CAN

BE BROUGHT

IN ON CURVING
APPROACHES
FROM ANY
DIRECTION WlTH
NO DANGER

QaF WLLISIDN

o

New landing system s so precise
girliners can be brought in almost
simultanesously on parallel runways
at intervals as short as 40 seconds
apart without danger of collislon.
Planes land themselves
automatically with no hands on

’“ F BrRr s controls. Result: safer, faster air

traffic handling.
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touchdown followed by an immedi-
ate takeoff, I alternated my observ-
er's position between fore and aft
cockpits so I could wateh the land-
ings visually and on instruments. In
every case, the plane hit the tip of
the runway at dead center.

The electronic wonder responsible
for this is called MLS for Micro-
wave Landing System. An advance-
ment over ILS (Instrument Land-
ing System), it will, among other
things, end the danger of landings.

The landing, which pilots agree is
the most dangerous part of flying,
has claimed the most lives, Since
1960, 1190 have died in landing ac-
cidents involving U.8. commercial
airliners, This figure more than
triples when you include mishaps in-
volving foreign airliners and gen-
eral aviation and military aireraft,

New system more flexible
As its name implies, MLS oper-
ates at the upper (microwave)
reaches of the radio frequency spec-
trum, It will ultimately replace ILS,
the long-standing workhorse devel-
oped during World War II and
adopted for worldwide commercial
use in 1949, ILS has served well, but
because of the tremendous growth
in air traffic and inherent weak-
nesses in the system, it is fast be-
coming inadequate for handling
today’s aviation needs.
ILS guides inbound aireraft to a
(Please turn to page 152)
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PLANES
STACKED
WAITING
TO LAND

Two  cockpits—one

with  windows,
one without—are feature of specially
equipped 737 used by NASA to test new
automatic microwave landing systam.
View from conventional forward flight
deck (top) shows perfect touchdown on

LONG

STRAIGHT-IN

LANDING
APPROACH

--.--.--. --.7_____ R
Blru_l:l spread of MLS beam allows f:ﬁg-lrﬂﬁ
airliners to make short, curving APPROACH
landin j j FROM ANY
ding approaches from any direction DIRECTION

up to 60° to either side of runway.
Marrow ILS beam forces planes to
make long, straight-in approaches,
causing delays as each must wait its
turn, Advantages of new system will be
fewer stackups and greater safety.

B4 POPULAR MECHANICS

5 TO 15 MILES
TO TOUCHDOWN

exact runway centerline as plane lands
itself—with no hands on the controls,
Lower photo shows “blind” aft cockpit
with duplicata controls but no windows,
enabling pilots and engineers to monitor
blind landings under truly blind conditions.

RUNWAY

NARROW
ILS BEAM=
6" SPREAD

MLS BEAM—
120° SPREAD
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IT'S NEW

Flatbed kit for VW Beetle conversions

If you're a Beetle buff, you now can transform any standard
or “super' sedan into a flatbed carryall, pickup or camper
with a do-it-yourself kit using common home workshop tools.
Noe mechanical changes or suspension modifications are
involved. Kits Include Instructions, fasteners, lights and tem-
plates for cutting (no torches or welding required). Bed ex-
tends six feet; camper sleeps two adults. Prices: about $400
to $600. Domus, 312 East 17 5t, Kansas City, Mo. 64108,

Fun and games with calculators

Latest in cops-and-robbers sport is a “prison breakout"
game played with electronically controlled lights, Con-
victs try to break free; guards try to foil them. Opposing
playars use electronic calculators, One switches lights
on in “escape’ sequences on the board; the other has
buttons to block them. It's called Gotcher, Dacell House,
Gardners Lane, Bathgate, W. Lothian, Scotland.

Cold water heat for your house

It's not a water cooler; it's a space heater that uses tap water
from which heat is extracted by a reverse airconditioning prin-
ciple. Freon, circulating through coils immersed in the water
stream, removes the heat and carries it to a heat exchanger
where fans blow warmth to the room. It produces the sama BTU
as a conventional radiator for a medium=-size room. Tha unit uses
d1 gallons of 60°F. water an hour. Electro Technigue, 37 Boule-
vard de Bellechasse, 94100 Saint-Maur, France,
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30 new add-ons ta

Even the kitchen sink can now be installed. Result: A rolling fun
machine equipped and decorated to show its personality at 55 mph.

by Ray Gill

odav's van is a vehicle that can

turn into a rolling motor home,
mini  bus, workshop, executive
office, beach buggy, raised-top
camper, off-road explorer, traveling
library, hot dog stand, plush pad,
ambulance, or something that just
looks like a sunrise. And you can
have it customized to order, buy it
ready-made or do it all yourself.

Want to add a few simple or
gpectucular extras? Take your
choice from porthole, bubble or
stained-glass windows, mag wheels,
flair fenders, fancy light fixtures,
extra steps and tire mounts, stereo,
radio, CB, public address, TV and
adar detection systems, fold-out
bunks and pop-up tops, paneling.
padding or shag or fur carpeting
in interior decorator styles that
have been called Early American,
Far Out Oriental, Rustic Ranch,
Beaded Brothel and Migraine Mod-
ern. More functional inside addi-
tions include running water, fur-
nace, airconditioning, stove, shower,
refrigeration, bar and fold-up toilet.
Exterior decor may feature air-
brushed stencils, vinyl murals,
atyvlized decals, tape stripe and
metallic trim. Selected here are 30
examples of the gadgets and add-
ons now available for vour van. g T A
1 Iceless cooler iz a portable re- ‘ )rr{
frigerator that needs no electricity .
or LP gas. Instead, it hooks up to
vour airconditioner and, reportedly, .
doesn't affect its cooling capacity.

Be ™ by -
o P —— £ i
Installution, with a loop line back : i

from the conditioner, is claimed to S —— |
be easy. with disconnection equally 4 T ———.
gimple g0 it can be removed for use
on & pienic table or beach. About
$100 from Dick Cepek, 9201 Cali-
fornin  Ave., South Gate, Calif.
90280, it can also be mounted in a
pussenger-car trunk. 2 Semiauto-
matic step slides under the side
door while you're driving, but can
be released to open out by tapping
the spring-loaded trigger handle
with yvour foot. It is $31.95 and is
made by Blackstone Manufacturing
Co,, BY Div,, 4630 W, Harrison 5t.,
Chicago, 111, 60644, 3 Power shower
ia a aimple, portable unit with a
generous 11-foot hose, 20-foot cord
with clips to clamp on your 12-volt :
viin battery, shower head, switeh 6wsm dome by
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1 lceless cooler hooks
into airconditioner.

Semiautomatic step ™
slides under van,

Power shower gives
T0-minute rinse.

Wy
W,

h Rootlop vent from Sears lats in light and air

T

, - — = -



customize your van

8 Mini-furnace warms
wvan with engine off.

Dinette becomes bed, and
bucket seats swivel

“ Clamp-on spare tire
carrier of BCM can

be removed easily.

12 Interior by ABG with top off shows added units.

and a three-gallon container. It also
comes, for $19.95, from the noted
off-road tire and camping gear
supplier, Dick Cepek. It can provide
an eight to 10-minute shower-down.
4 Super Scoop, about $43 from
Sears, can let in both roof light
and air, and iz one of an expanding
line of wan accessories listed in
both the Sears large general and
smaller recreational wvehicle cata-
loga. § Polar Cub cooler is a third
of the size and weight of regular
girconditioners and can operate on
12-volt d.c. Adding only 20 pounds
to the roof and with flush ceiling
controls inside, it cools by evapora-
tion except under conditions of
high humidity. The unit is made by
Coleman Co., Wichita, Kana. 67201,
costs about $190. § Vista Dome,
one way of raising the roof, is an
add-on fiberglass top that can be
installed on most long-wheelbase
vans, like the Dodge Maxi-Van
shown, for about $895. It's by
Camper Conversions, Inc., Pepper
& Industrial Reads, Barrington, 111
60010, T Cruising Van, new from
Ford, comes with rainbow striping,
stand-out rear-view mirrors, mag
wheels, open-out side deoors, lug-
gage rack and rear tire rack. In-
terior shows carpeted floors, walls
and ceiling, swiveling high-back
bucket seats, silver trim on doors,
seats and console, and an open lay-
out ready for customizing. § Cole-
man's forced-air furnace is the rec-
reational wvehicle type needed for
cold-weather camping, Fitted into
# side-wall of the van, the mini LP
gas-fired unit provides safe heat
when vour rig is off the road and
the enpine heater is shut off. It'a
about $150 plus installation. § Con-
verlible dinette that folds down to
become a double bed is another van
accessory from Sears. Available in
a variety of coverings and designs,
the units run about $170, plus §34
for the table, up to nearly 3500 for
models with seat backs hinged to
face the table or face forward.
High-backed, swivel-type bucket
seats cost about $69 to §94, de-
pending on upholstery, plus $30 for
the pedestal and $12 for a sliding
fore-and-aft adjustment. Padded in-
terior paneling, shag carpet, port-
hole side windows, rear window

[Please tufn to page 168)
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Using a locomotive diesel/eleciric engine, this huga 10-wheeler
dwarfs the automobile parked in front of it (top). Mike Lamm (above)
lirst takes a look at one of the two giant radiators, and than

mounts tha ladder 1o the cab which is constructed above the 12-foot
whaeal, When fully extendad, the bed of the truck (right) lifts

o give an overall haight of almost six slories




truck

PM's West Coast Editor
(right) climbed a 15-foot
ladder to get behind the
wheel of this amazing rig.
Handling a 350-ton payload,
this monster is a GM
prototype tested for a year
in the scorching mines

of our Southwest.

by Mike Lamm
WEST COAST EDITOR

hat's it like to drive a two-
story, three-bedroom house?
A lot like driving the world's big-
geat truck — the General Motors
Terex Titan 350-ton diesel/electric.

Everything about this monster
comes straight out of Guinness. In
fact it's listed in their Book of
World Records as the world's largest
dump truck. The tubeless tires stand
almost 12 feet tall. The dump bed
lifts to a height nearly that of a
six-story building.

The V16 engine, manufactured
by GM's Electro-Motive Div., dis-
places the equivalent of 29 normal
350-c.i.d. Chevrolet V8s. It delivers
3300 bhp and needs two radiators
the size of garage doors in order to
cool it,

The Titan's engine and drive sys-
tem make up, in fact, the same GM
power team used in locomotives—a
diesel /electric combination that ties
the two-stroke engine directly to a
generator, which in turn powers
four electric motors, one at each
rear wheel. The reason Terex (GM's
earthmoving equipment division)
uses the Electro-Motive power sys-
tem in ita behemoth is this:

The reason

Electric traction motors, unlike
piston engines, develop maximum
torque at stall or low speeds, With
a reciprocating engine, torque peaks

Highballing the
world’s largest

somewhere around the middle of its
rpm range. With an electric motor,
though, you have as much torgue
as you're going to get right when
you start up. So in a truck like the
Titan, you get lots more low-speed
torque where vou need it with elec-
tric motors than vou could from the
diesel engine alone. The other bene-
fit of this diesel/electric system is
that the drive motors can be elec-
trically switched to generators for
downhill braking. In the generator
mode, they produce up to 5400 elec-
trical horsepower for braking pur-
poses.

Before 1 get to my driving im-
pressions, I want to mention that
this world's largest truck is one-
of-a-kind prototype. It's experimen-
tal—a pilot model for future Titans.
GM has been running the Titan
dump truck at the Kaiser iron mine
at Eagle Mountain, Calif. By the
time 1 drove it, the truck had been
tested for over a year under severe
working conditions. Two weeks after
my apin, the world's only Titan was
torn down for inspection so that
Terex engineers could learn from
any signs of wear or stress.

How do you drive it?

The day I ventured to the Kaiser
mine in the middle of Southern Cali-
fornia’s Mojave desert, the ther-

(Please furn fo page 158)
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In this 12-page section PM

looks at the latest from Detroit

and talks to the people
behind the cars.

FORD
SPENDS ON
THE
MID-SIZED

AND SITS
ON
THE FIESTA

Probably Ford's most important not-visible-to-the-aye im-
provement is ils rust-resistance treatment. While no mass-
production car is immune, Ford has made a hang-the-cost
effort to reduce the possibility of rust. This includes the
use of special dips, coatings, sealers, waxes and various

ways to prepare the metal prior to
painting. On unitized-body cars, a
can't-corrode plastic shield is used
in wheal housings to keep water and
stones from hitting the underside of
the fenders and breaking through to
the metal,

Such attention to the rust problem
can be traced back two years, when
critics charged that Ford cars rusted
out mora quickly than other makes,
Not true. What got the company in
trouble was a secral warranty ar-
rangemant wharaby Ford mada good
and repaired rust if a car owner got
nasty about it and persisted., But

The intermediates

Ford's heaviest spending in
reworking the '77 cars was on
the intermediates, The inter-
mediates have new bodies,
while the small cars and big
cars are carryvovers. But the
company hasn't stinted in
giving the carryover cars a
new look.

“Make no mistake about it,"
says William 0. Bourke, ex-
ecutive v.p. of Ford's North
American automotive opera-
tions, “styling still sells and
a new-looking product pro-
vides an incentive to buy that
a look-alike does not. One of
our strategies was to freshen
and renew those models that
have gone the longest without
gignificant change in appear-
ance,

“As for the intermediates,
where we are all new, this is
the largest single segment of
the business. The great middle
market alone accounts for
roughly twice as many sales
as all the imports in the
United States combined. This
is a big growth segment and
we intend to grow in both vol-
ume and share  BoURKE
in 1977.

“We are far
from being No.
1 in interme-
dintes, but
in 1977 we
will prove that
No. 2 really
does try har-
der.”

Thunderbird |
Just what was
Ford's think-
ing behind the
big change in
Thunderbird?
The Bird used
to be as dis-
tinctive a car
in its class as
the VW Bug is
among small
CATSE.

Has the Bird become “just™
another car?" PM put the
question to Charles B. Kite,
marketing plans manager for
Ford Div.

Kitz: The answer can be yes
or no, depending on how you
look at it. The "77 iz a dis-
tinct change from the Thun- 4
derbird of the past. If you go
through the history of the car,
we went from a two-passenger
to a four-passenger and then
to a big four-passenger. This
is the next step down to a
smaller four-passenger—a
definite departure from what
we've done in the past, so from
that standpoint you can say |
it's a different car.

But most of the features
you recognize and expect in
a Thunderbird are still there:
the hidden headlamps, grille
treatment, wrap-over roof,
full-width taillamps, There's
a long list of things that still™
gay the ear is o Thunderbird.

PM: But why change it dra- -
matically so fast?

Kitz: We had two thoughts;

(Pleass furn fo page 83)
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What about rust?

PM's LUND and Ford's HARMAN

ownars who made no fuss got the brushoff,

PM asked Ted Harman, of body engineering, if the meas-
ures the company has taken to prevent rus! on the '7Ts was
in response to that ruckus.

Harman: That's not my department and | can't comment

on it. My assignment was to find out
it wa had a problem and, if so, fix It
I can tell you wa are still exparimant-
ing with different pre-coated steels
fo find a more optimum material. If
we find something better, we'll use it.

PM: When Chevrolet introeduced
Cheveite last year, GM said the car
had the best rust and corrosion pro-
tection of any car made in the United
States. How does Ford's rust prolec-
tien compare with Chevelte's?

Harman: Based upon our testing, |
don't know of any car made in the
United States that is superior to Ford
in protection against corrosion.




77
FORD FIESTA

INTRODUCED IN
EUROPE

The Ford Fiesta was not
shown when the Ford Motor
Co. presented its 1977 lineup.
We had to get these first
photos of the European var-
sion of the front-wheal-drive
mini by catching a preview
in ©Oslo, Norway—one of
many in Europe where the
Fiesta was introduced coun-
try by country before going
on sale last month.

Since the United States
won't get its version until
next April, there's been no
show-and-tell by FoMoCo.
Ford has to sell tha cookies
in the window before too
many get wind of what's bak-
ing in back. We got a whifl
of the Flesta in Oslo and
agree that Ford Is rightly
warrlad about those Pintos
In the window looking stale.

The Fiesta s good-looking,
roomy and practical—the
gmallest car Ford has ever
made. The FWD hatchback
configuration—a tremendous
success story In Europe—
will give Ford an edge on the
conventional Cheavette and,
it the price is right, will give
cars like the VW Rabbit,
Honda Civic and Renaull 5 a
real run for the money.

We scrutinized three Euro-

pean models: standard Fies-
ta, the L and the S. There'll
glso be a Fiesta Ghia. Un-
like many low-buck modals,
the standard Fiesta doesn't
look like a plucked chicken.

A walk-around of the car
raveals features that first
catch your eye; Grille |s sim-
pla, with five matte-black,
horizontal bars; front dack s
short{engineiseast/west) and
vigibility is excellent; three-
point Inertia beits are con-
tinuous loop with no metal
connectors  (like Saab's);
three stalks, two on right
and ona on left of stearing
column, are used for lights,
horn, wipars, squirters and
directionals; parcel shelf and
grab handles are built in;
latch to release fold-down
rear seal is simple; cover for
luggage is provided; fuel fill
(sema above) and tank are far
forward for safety in rear-end
collisions.

Fore and aft the Fiesta
looks good. This “world car”
is sure to make waves in
Europe. But it still remains
to be seen how much it will
cost and what it'll do with
its 1800-cc engine when
available for Main Strest,
U.S5.A.—B8.H.

Ford Fiesta 1.1 § is a top-of-the-line model in Europe.
As evident in front and rear views {(above) the three-door
hatchback does not have 5-mph bumpers and uses halo-
gen headlights which will be replaced with sealed beams
when the U.5. version makes its debut next April. The §
version of the froni-wheel-drive minicar has extra equip-
ment like console with quartz clock, tach and trip
odometer. Slandard Fiesta (below), Is the basic car as
sold in the European markel. The 1800-pound Fiesta has
a 90-inch wheelbase, overall length about 150 inches.
The 1117-cc Four is mounted transversely. Engine for
U.S, version Is expected to be 16800 cc; exceed 40 mpg.

|.1!.l photos: Bill Hartford
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Ford Pinto streaks along with its

optional “flip-up moonrool’ Mlipped

up. It can be removed enfirely also.
Another option for ‘77 is a “glassback,”

a new rear hatch on the Runabout.

It's a huge expanse of lempered

glass hinged directly to the body.
Standard on all Pinto and L-M Bobcat
models are extruded aluminum bumpers.

Ford Thunderbird is an all-new, scaled-
down package for '77. Wheelbase is 114
inches (down from 120.4 in 'T8) and
overall length is 215.5 inches (down

from 225.8 inches in 'T6). The 302-cu.-

in. V8 double-barrel is standard engine.

Mercury Cougar is new nameplate for the
full line of Mercury intermediates
(formerly Montego). Cougar Brougham
d4-door sedan is shown hare with Lincoln-
Mercury marketing planner Aaron Ashcralt
(center), PM edilors Lund and Hartford.

PM photos: Richard J. Fosdick
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New aluminum bumpers are weight savers

Along with the other auto companies, Ford has reduced the
weight of many of its cars. That's the name of the game this
year—get rid of the fat and flab to improve fuel economy.

More miles from a gallon of gas. In some instances this has
been accomplished by substituting a smaller engine for the big
engine used in previous years. That's an obvious way to go

and there's nothing very imaginative about it.

But Ford has shown an imaginative approach in the way it has
dieted down its subcompacts, Pinlo and Bobcat, These cars
waight 108 to 160 pounds less than last year. At least half of
that savings, about 80 pounds, was taken out of the bumpers.

The '77 Pinto/Bobcat has a one-piece aluminum bumper
(13% pounds) in place of the chrome-plated steel (43 pounds)
usaed last year, The anergy-absorbing device used on front
bumpers of the '7T7s is a hydraulic unit instead of the

elastomeric spring used last year.

PM talked with Jim Bernard, a Ford engineer who worked on

the bumpers.

PM: Will the aluminum bumper be as dur-
able as the chromed steel you had last year?

Bernard: More durable in some respects
because of the inherent anticorrosion prop-
erties of aluminum, Chrome is brighter in-
itially, but aluminum doesn’t show the cor-
rosion you get with chrome. The surface of

2

aluminum is anodized; if the bumper gets
scratched, there's no rust bleed-through.

PM: If this is such an improvement over what you've had
before, why have you limited it to Pinto and Bobcal?

Bernard: You have to start someplace and this is the first
application of aluminum for Ford. Reducing weight was
especially important on the smaller cars this year, more so
than on the big cars, so we started with the small cars.

PM: Does that mean you will have aluminum bumpers on
the other cars some time in the future?

Bernard: Definitely.

twe motivations. The car got
smaller and lighter because
we want better fuel economy.
That's the trend, downsizing.

b Second reason, there's five to

six times the potential market

~ for a car in the intermediate

specialty segpment as there is
in the luxury specialty seg-
ment.

PM: What competitive cars
are you shooting at?

Kitz: Primarily Monte Car-
lo, Grand Prix and Cordoba.

Variable venturi

We asked Tom
Bosworth,Ford -,
engineer, about
the new wari-
able  wventuri
carburetor and
why it was de-
veloped.
Bosworth:

Two reasons: ‘

Precise fuel “pogwoptH
control

throughout the engine speed
range, and improved fuel
atomization because air is al-
ways at higher velocity. This
means better drivability.
PM: Why is the air always
at higher veloeity?
Bosworth: Because we can
infinitely wary the wventuri
opening, we can position the

air valve—the throttle in a
conventional carburetor—un-
der a smaller opening than
with a fixed wenturi. The
smaller opening in turn in-
creases the air veloeity.

PM: How does varying the
venturi maintain precise fuel
control?

Bosworth: The wventuri
valve, the part that controls
the wventuri opening, is at-
tached to a tapered fuel-
metering rod, which moves
back and forth in a jet. When
the venturi is closed, the thick-
est part of the rod is in the
jet, limiting fuel Alow. As the
venturi valve opens, it pulls
the rod out of the jet, increas-
ing fuel flow proportionately.

PM: Foreign carmakers
have used wariable venturi
carburetors, the best known
being the SU side-drafts on
English sports cars, for many
vears. A piston with a tapered
metering rod was used as the
device that moved up and
down to increase or decrease
the venturi opening. Piston-
sticking and metering rods
jamming in the jets are among
the problems. How do vou ex-
pect to avoid some headaches?

Bosworth: We've given a
lot of attention to the manu-
facturing and we think our
design overcomes the usual

problems. For example, the
venturi valve has a spring
that bears against the meter-
ing rod to keep it riding
against the roof of the jet. It
gounds like interference, but
it's designed to work that way
and it does.

PM: Your variable venturi
carburetor, like others, has no
choke plate. Instead vou have
cranking enrichment and cold-
running enrichment systems.
Why?

Bosworth: A choke plate re-
stricts airflow and really
doesn't lend itself to use with
the wvariable-venturi concept.
A conventional choke, how-
ever, provides both cranking
and running functions and
we needed both,

PM: The old SU setup for
cold enrichment was to simply
pull the jet out, effectively the
same thing as pulling out the
metering rod from the other
direction, but without increas-
ing the venturi opening. A
simple linkage setup, it was
prone to sticking and fuel
leakage. Were these consider-
ations in your use of a solen-
oid setup for cranking enrich-
ment and a thermostatic
coil-controlled auxiliary
metering rod for running en-
richment?

Bosworth: Yes, but primar-
ily the greater degree of pre-
cision our system gives us.

PM: What is the future of
this earburetor for Ford?

Bosworth: Right now it is
scheduled for the 302 V& and
the 2B8-liter V6, California
models only. However, we

Variable-venturi carburetor

uses a venluri valve in the
venturi area of each carb

barrel. Valve is linked to a
diaphragm controlled by vacuum
abave throitle plates. On the
valve a tapered needle projecis
into jet, controls fuel flow.

have manufacturing capabil-
ity well above what we need
for those and the carburetor
has flexibility for other Vis.

PM: How would you rate
this carburetor for serviceabil-
ity compared with a conven-
tional design?

Bosworth: In some ways it's
much simpler. The only ser-
viee problem we've probably
going to have is unfamiliarity
with air-valve carburetors.

PM: Are there some quick,
easy checks a weekend me-
chaniec can make to determine
if the basic carburetor func-
tion is good?

Bosworth: Sure. With the
engine running, and the air
cleaner off, move the throttle
to partly open and see if the
venturi valve moves. If you
have a cold-starting question,
feel the eranking enrichment
solenoid for a click as the key
is turned to crank the engine.
With the air eleaner off, you
also can check the cold-run-
ning enrichment linkage for
freedom of movement.

High-altitude carbs

y

High-alti-
tude compen-
sating carbure-
tors have been
around for sev-
eral years, but f
Ford is empha-
sizing them in

"17. We asked

Bob Reed of

engine  engi-

neering why: REED
Reed: The EPA now re-

quires that anything under
6000 pounds gross vehicle
weight sold for use in desig-
nated high-altitude areas
must meet emission standards
when operating at high alti-
tudes.
PM: What's the problem?

(Please turn fa page 164)
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The XL—not for sale

All automakers are striving
to make their ecars lighter
and smaller. That's the only
way to go, the companies
say, to meet the tough miles-
per-gallon standards the
government has mandated
for 1978 through 1986.
Chryzler apgrees with the
other auto firms on this,
but has a theory that it may
be possible to build fairly
large cars with a lot of
luxury and optional equip-
ment and still comply with
the law on fuel economy.
Just maybe.

The company has put to-
gether an experimental car
called the XL (for extra
light) to test the theory,
The XL is a diferent kind of
lightweight ear. The idea
wasn't to bare bones the ear,
strip it, shrink it and put a
lawnmower-size engine in it
to reduce weight., The goal
with the XL was to keep it
the same size as a standard
Dodge Charger SE, retain
the same luxury and driv-
ability while making it much

PM talked with an engi-
neer, Art Kasper, who

worked on the XL. Kasper
is supervisor of Chrysler's
metallurgy lab.

Kasper: One of the things
we tried to prove with the
XL is how wyou ecan get an

-
i .
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PM's LUND and Chryler's KASPER

CHRYSLER
FLEXES ITS MUSCLES

AND WORKS

ON ITS WAISTLINE

inner-active weight savings.

FPM: Inner-nctive? I don't
follow that.

Kasper: The approach
used prior to the XL was to
reduce weight here and there
on individual items. Twenty
to 30 pounds on this item,
10 pounds here, 5 pounds on
something else. The total
weight reduction you ean get
by this method, by ecareful
redesign of the ecar, might
be in the order of a couple
hundred pounds. That's an
important savings in weight,
but it isn't enough.

After we took off the ini-
tinl 200 pounds, we looked
at substitute materials. By
going to new materials, we
were able to lop off another
200 pounds. Now we're up
to 400 pounds. Then we
found we could take off an-
other 200 pounds as a result
of this inner-active effect.

Here's how that works:
There's a rule that savs
weight begets weight, As
yvou add thinga to the car, to
comply with government
regulations or for whatever
reagon, vou have to add
something else, supports or
backup components whose
sole function iz to support
the first thing wou nadded.
S0 you pet a weight apiral.
On the standard SE, for
example, as the weight of
the ear increased, we had to
go from a 10 to an
11-inch brake. An 11-
inch brake meant the
wheel had to go from
a ld-inch to a 15-inch,
You pget a snowball
effect, What we did
was turn the snowball
in reverse, That's what
I mean by an inner-
active effect.

S0 where we started
out  removing 200
pounds from the XL by
redesign, we wound up
with a total weight

savings of some 630 pounds,
PM: Did you sacrifice any-
thing in durability?
Kasper: That's one reason
we built the car. There's no
trick in taking weight out
of a car. Richard Petty does
it all the time. The trick is
to take the weight out with-
out sacrificing durability or

the luxury features people
want when they buy this
type of ear.

The alternate materials we
uged are actually stronger
for a given weight than the
materials  they  replaced,
Take the bumper, for exam-
ple. The standard bumper
is 001056 inch thick and has
a strength of 30,000 p.s.i.
(pounds per square inch).
The bumper on the XL is a
special heat-treated stesl. It
is 00076 inch thick—so we
went from 00106 to 00075
in thicknesg—and it has a
yvield strength of 100,000
p.s.i. B30 the new bumper is
more than three times as
atrong as the bumper it
replaced.

| The future
Chrysler has
improved the
torque Con-
verter on "77
cars equipped
with automat-
ie  transmis-
sions, There's
a certain
amount of
slippage of
the converter
and the slippage takes a
toll on fuel economy, Chrys-
ler has tightened the slip-
page on the new cars to give
better gas mileage and re-
duee noise from the engine.
George F. Butts, v.p. of
product planning and devel-
opment, told PM the low-
slip torque converter used
on the '77 cars is a step

"

BUTTS

toward an even more efficient
converter on the '78 cars.

“In 1978," Butts disclosed,
“weg will have a lock-up
torgue converter on all auto-
matic transmission cars.”

Butts foresees “full elec-
tronic management of the
engine as we look toward
1980." He looks for most of
the hardware put on cars
to control emissions during
this deeade to disappear.
The hang-ons will give way
to modular devices, so if
something goes wrong, the
mechanie ecan pull out the
complete unit and replace it
with & new unit.

“The experience we will
get in 1977 with ESA (elec-
tronic apark advance) is go-
ing to be wery helpful to
us a8 we do our survevs and
rezenrch on what happens
to this type of equipment
in the field," Butts says,
“and a8 we move to addition-
al electronic controls we are
working on for the future.”

Chrysler iz doing “every-
thing we can” to reduce
maintenance and operating
costs on its cars, Butts de-
clares, “The cost of opera-
ting a car has gone up at an
alarming rate. Gasoline, oil,
labor, replacement parts,
insurance, upkeep and every-
thing else keeps going up.
We are concerned about this
and we are working in many
areas to reduce maintenance
and operating costs for peo-
ple who buy our cars.”

Regulations

The auto companies have less
and less freedom in rework-
ing cars one year to the next.
Any major change affecting
engines, emissions, safety,
miles per gallon, new car war-
ranties, serviceability, vehicle
weight and size must be
cleared with the gpovernment
or with an eve to how the

(Please turn lo page 163)
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-+ DODGE MONACO BROUGHAN

Road Runner is right on the money if, indeed, “the
muscle look is coming back"—the conviction of Bob
McCurry, Chrysler's group vice president of U.S.
aulomotive sales. Performance image is bought by
ordering Super Pak package. New engines top out with
360 V8. V8 Volares get 20-gal. fuel tank, up from 18.

Monaco Brougham has 400-cu.-in. lean burn V8 as
standard. Expanded for '77, the computer-controlled
lean burn fuel-delivery system can be ordered as
option with the 318, 360 and 440 engines.

Definitions of car sizeas—mini, subcompact, compact, family-
size, full-size—are changing. Evary automaker has his own
definition of what constitutes small, medium and large, and
no two companies agree inch for inch, pound for pound.

FAMILY CARS OF THE FUTURE

Kelley: They will be as rugged and durable as any big
cars that have been built in the past 25 years. Engine com-
ponents, drive train, transmission and axle will be just as
solid and rugged as any big car. Downsizing does not mean

Charlas Kellay, manager of coampact car planning for downgrading.

Chrysler, balieves that by 1978
the standard or full-size car will
be no larger than the '77 Plym-
outh Volare.

“I'm not saying there will be
complete unanimity in the indus-
try on the different size desig-
nations. It could take four or
five years for the definitions to
change. There's going to be soma
confusion over the next few years
as cars are re-sized. But Volare-

size cars will be the new family- 558

slze cars of the future.”

PM: As cars are downsized, will R
they be as rugged as the larger, §

heavier cars they will replace?

PM's LUND and Chrysler's KELLEY

PM: As cars become smaller
and the engine compartment
shrinks, what's going to happen
to all the stulf crammed under
the hood? Will you have to find
new places on the car for some
ol the things now housed in the

¢ engine compartment?

Kelley: Mot with this (Volare)
size car. There is adeguate room
in the engine compartment for
anything you want to put on the
car. But it may be necessary to

M take some of the things oul of

the engine compartment of the
small cars as they become even
smaller.
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AMC PACER
STATION WAGON
ISASTYLING
COUP!

Pacer wagon
Our first reaec-
tion to sesing
the Pacer sta-

tion wagon
wasg, ""Who
needs the

coupe!™ It's a
very pleasing
design, and, by
comparison,

TEAGUE
the coupe looks like a box

turtle. We spoke to Dick
Teague, vice president, styl-
ing for AMC, about the new
Wagon.

PM: Were there any special
problems you had in making
the wagon out of the coupe?

Teague: No, it was the sim-

plest make-from [I've ever
been  involved with, The
wagon is identical to the

Pacer coupe, of course, from
the B-pillar forward. From
the B-pillar aft, we stretched
not the wheelbage bhut rather
the rear overhang by four
inches. It's a different roof,
new quarter panels, and the
full-opening rear hatch lifts
clear from the top surface of
the bumper.

When wyou get the hateh
opened up and the seat folded
down, you've got 47.7 cu, ft.
of cargo space. That com-
pares with the Pacer coupe's
200 cu. ft., 2o it's about 50
percent more, The wapon is
easier to load and unload, al-
though the coupe is darn
good, too,

PM: Did you decide some-
where along the way to intro-
duce the ecoupe before the
wagon ?

Teague: We had the wagon
in mind for the original con-
cept of the Pacer. As far as
derivatives, the wagon was
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just one that we looked at,
We looked at everything from
four-door Pacers to pickup
Pacers.

PM: What do you think the
Pacer wagon will do to eoupe
sales?

Teague: I really don't think
it'll do that muoech, It might
touch both of them to some
degree, but it's a different
kind of car.

PM: Is the price diference
that much?

Teague: Prices haven't been
set vet, so even if [ were
lying on the ecouch with za-
dium pentothal eoursing
through my veins 1 couldn't
tell you. I simply don't know,
It'1l ohviously be a little more
than the Pacer coupe. Wagons
always are.

I can tell vou the weight
difference, though. For the
bicentennial wyear, it's T8
pounds heavier than the
eoupe, And a lot of the ru-
mors that were foating
around that the Pacer wagon
waz going to weigh 200
pounds more than the coupe—
well, that's just not true. It's
76 pounds, which is generally
lighter than most wagons vs.
two-doors.

This car was done before
the weight erunch—before
weight was that much magni-
fled as a super economy con-
sideration . . . because the
Pacer itself was done about
five years ago. The wagon
was done about 214 vears ago,
and we're wvery, very con-
scious of weight now, and
we're able to incorporate
some of that concern into this
ear. That’s why it's 76 pounds
instead of 1256 or more. But's
it's a very difficult thing to

get weight out of a car once
the car has been laid out and
designed.

PM: Did the wagon turn out
aesthetically as you wanted
it?

Teague: Yes. We didn't
want to make a huge, cumber-
some, trucklike wagon out of
the Pacer. The glass area is
real good, and, not because
it's the newest, but [ prefer
the wagon to the coupe,

FM: Can you give us an
idea of what the tooling on
this wagon cost, and would
you compare that to what it
would ecost to tool up the
wagon from seratch?

Teague: It ran in the area
of $12 million for what we
did to eonvert the Pacer
coupe to the wagon.

PM: And if you'd started
from scratch?

Teague: Twelve million
plus another $40 million, so
I'd say in the neighborhood
of $52-554 million. We spent
$52 million on the coupe, It
wouldn't be a preat deal
more expensive than that to
tool the wagon if we didn't
have the coupe.

In all, the coupe came to
$80 million: %52 million was
the tooling and $8 million
was associated expenses, [t's
an expensive gpamoe to be in,
We probably count our pen-
nies closer than anyone else,
but there's no really cheap
way, you know, There are
shorteuts, but basieally it's
an expensive game. [ don't
think the person who buys a
new car even dreams that it
costs £600,000 to tool a hood
and that a pair of doors is
£3.5 million.

Small cars

We spoke to
Marvin Stuc-
key, vice pres-
ident, Product
Group and
asked him -
what AMC iz o~
proudest of in
its 1977 line,

Stuckey: In
the nassenger-car lines, the
gignificant changes will be the
Pacer wagon ; also major body
changes on the 1977 Gremlin;
also the new Hornet AMX
hatechback coupe,

PM: Were there any prob-
lems changing the Pacer
coupe inte a wagon?

Stuckey: No, there really
weren't,

STUCKEY

PM: You had plenty of lead
time?

Stuckey: Yes, we knew we
were gpoing to do it—not nec-
essarily as the final program,
but we knew that this was a
desirable thing to do. So as
we went into it, we wanted to
provide for the capability to
do it, with the result that the
decision was made to add this
model. It wasn't a difficult
task. The package we ended
up with was exactly what we
wanted, and we were able to
retain the coupe's character-
isties with no compromise,
What turned out is a pretty
pleasant package overall,

PM: You mention that you
see the wagon segment of the
market growing in the smaller
range of cars. To what ex-
tent?

Stuckey: As you look at se-
leeted smaller-sized cars, you
find that wagons will run 85-
40 percent of the total car-line
market, This is certainly true
in the Hornet line, and I think
it's true of others also, As you
look at compact sizes on
down, wagons are a very pop-
ular body style,

In some cases it might be
a misnomer to call them pure
wagons as such, They're cars
with sizable ecargo capacity
and really very pleasant peo-
ple packages,

PM: Even the Pacer coupe
seems to be part coupe and
part wagon. For 1977, what
are your production plans,
coupe ve. Pacer wagon?

Stuckey: I don't have spe-
cific numbers at this point,
We'd start out early in the
yvear heavily slanted toward
the wagon in order to get the
full distribution system sup-
plied with wagons. But once
we pgo beyond that point,
which is several months
away, we have the flexibility to
build either model with es-
sentially no limitations, I per-
sonally am very pleased with
the wagon and think it'll do
extremely well.

PM: What effect will the
Pacer wagon have on Sport-
about sales?

Stuckey: I don't believe it'll
really have a significant effect.
As we =ee it, it is somewhat
of a different kind of vehicle.
The Pacer wagon is, of course,
a two-door. The Sportabout
has four doors.

There are some similarities,
sure. Any time a ecar manu-

(Please fumn o page 176)
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PACER D/L STATION WAGON .

Pacer station wagon in
Levi's trim is as practical
as it is striking in its
design. The wagon, shown
here with styling chief
Dick Teague (right), is
174 inches overall, 4 inches
longer than the coupe.
Capacity is 47.7 cu. 1L
and the tailgate extends
right down to the rear
bumper for low liftover.

Hornet AMX model has stainless-
steel targa bar and backlight
louvers (right), also chin spoiler
and blacked-out grille (above).
Bumpers are urethane. Halchback
AMX engine is 258-cu.-in. Six,
with 304 V8 optional. Front discs
are standard; transmission four-
speed manual or automatic.

W ds -:.:'r_ ’
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Cherokee with four doors is
new to the Jeep lineup. In
the words of Dick Teague,
the Cherokee was “only
tickled a little™ in its
appearance for '77. The
four-wheel-drive is the two-
speed Dana 20 unit or full-
fime Quadra-Trak. Base
engine is 258 Six again, but
with two-barrel carb instead
of last year's single barrel.
The 360 V8 and 401 V2 are
oplional powerplants.

| A N S WP W j

Gremlin changes Include new sheet
metal from windshield forward and
(left) larger backlight with lower
liftover for tailgate. Car weighs
essentially the same as las! year
—a source of pride 1o engineering
v.p. Tom Walsh: Weighl was reduced
enough to offset increases from
new hardware added.
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General Motors' new generalion of lamily-size cars is shown here in two-door coupe, four-
door sedan and station wagon models. The 1977 full-size cars from Chevrolet, Ponliac,

Buick and Oldsmobile are lighter and scaled-down in dimensiona from their ‘76 counterparis,
The cars were engineered lrom the ground up lo be lighler and therefore more fuel-

efficient, and were designed to be smaller outside, but just as big inside—in passenger
compartment and trunk. A measure of the project’s success is illustrated comparing the

1977 tour-door Pontiac Calalina to the ‘76 model: It's 738 pounds lighter, 12.2 inches

shorter, 3.5 inches narrower on a wheelbase 7.5 inches shorter. On the inside, front and
rear headroom and legroom are all within fractions of an inch of last year, and mosily
an the plus side. Luggage capacity is up 1.5 cu. IL With weight saved, base engines in
the cars can be fuel-saving Sixes—in-line 250 for Chevy and 231 V6 for Pontiac, Buick

and Olds. Two-way tailgate (left) replaces clamshell design on station wagon models.

Riviera returns

to simpler, more

classic lines

for 1877. The
all-new personal coupe, 700 pounds lighter
and live inches shorter, has a new, four-
wheel disc-brake system as an option. The
standard engine is Buick's 350-cu.-in. VB.




GM BEGINS
ITS ‘BILLION-
DOLLAR
CRAP GAMFE

New big cars

Big cars! Get "em while they
last! 1976 was the last year
for new-car buyers to get a
. GM full-size that wouldn't fit
in the old garage. And big-
car buyers made '7T6 & boom
Vear,

That's why General Motors
—used to annual outlays of
only $200 to $300 million—i=
referring to itz $15 billion
nNew-cAr  program @ as oa
“billion-dollar ecrap game."
The result will be ears that
are shorter, lighter and more
fuel-efficient. But will the
cars still be “Detroit iron" to
the faithful when hoods are
aluminum (as some are this
year) and more and more
parts are lightweight plastic?

The first of the re-engi-
neered GM cars are the full-
size Chevrolets, Pontiacs,
Buicks and Oldsmobiles,
shown opposite and on the
following page. While the
next months will tell if the
big-car boom will continue,
the last months, long and
hard ones for GM engineers,

were spent
bringing the
little big ones
to market. We
asked Lloyd
Reuss, chief
engineer at
Buick, about =
having to meet
a weight goal
a8 dictated by
the corporation.

PM: What was the starting
point for the design of the
full-size Buicks?

Reuss: We simply said, let's
design these vehicles with a
major emphasis on efficiency.

We are going to use more
efficient materials so when
we get all finished, we have
efficiency of operation along
with efficiency of design.

We're pgetting the same
capabilitics as far as what
the customer can do with the
car, and yet we're deing it
with a very lightweight pack-
age and a minimum amount
of materials. So in our Le-
Sabrez and Electras we've
been ahle to provide the neces-
aary interior room for six

REUSS

full-sized people while actual-
ly improving luggage space.
We're doing this and still
are providing a comparable
level of performance and si-
lenee, plushness, and good
handling—doing all of this
with a very appreciable im-
provement in fuel economy.
We're meeting this objective
of providing operational
economy by literally taking
weight out of the vehicle and
yet not removing any value,
That's an important point.
PM: The weight saving has
allowed you to use the 231 Vi
engine as the base power-
plant in the LeSabre, and we
were impressed to have got-
ten 22.7 mpg driving the car
on the proving grounds econ-
omy run. Turbocharged, it
powered the Indy pace car

this year. Is economy or
performance the engine's
strength?

Reuss: Neither. It's versati-
lity and flexibility. We think
the V6 is actually the engine
of the future. We can't talk
about everything we're plan-
ning, but we'll be exploring
every possible application
and derivative of this engine
taking advantage of the ver-
gatility that the basie pack-
age offers, It'll have wide
usage in our "77s and is play-
ing an important part in our
"8 and 'T9 product plans.

Full-size models

At Chevrolet Division we
spoke to Bob Lund, Chev
General Manager, who is en-
thusiastic about the full-size
maodels: “You ean change the

New GM radios

It's AM/FM and CB, all
in one, and the channel
display is digital. In auto-
matic mode, the radic
plays until you plck up a
CB signal which then
comes in over the stereo
speaker system,

Another radio option is
a digital clock combined
with AM/FM stereo, De-
pending on mode, digital
readout shows time, fre-
quency, day and date,
and elapsed driving time.

gize of cars, but you can't
change the size of people.
We've designed these "77 cars
for people, and we've got
more comfort, more conveni-
ence, more room in these cars
—including trunk room—
than we had in our "76 cars,
As n matter of fact, the "17
Impala has more room than
our major competitor's '76
full-size ecars, which they'll
carry over to "77."”

Chief engineer on the Im-
pala and Caprice, Tom Zim-
mer, provided an insight info
the details of the new car's
design,

PM: Is the backlight on the
two-door coupe unique to
Chevy?

Zimmer: Yes. The other di-

‘When you get in these cars, you won’t know we took any room away . . .’

That's how William L. Mitch-
ell, GM Viee President of
Deaign, feels about the new
full-aize cars, and he feels
it strongly:

“These aren't small cars
« « « you feel
that when wyou
get in and out B8
of them. You
haven't loat
anything. We
had to watch
the interior di-_
mensions. On
the Swilllu, for
example, we
had to make MITCHELL
sure that the guy buying a
Cadillae didn't feel he was
losing anything. It was a
pretty tough problem. We
had to give up some of our
pet design features like tum-
blehome and body turn up.
We had to dehydrate the

car, We brought the body in
tighter to the wheels, so the
overall width was cut down
some five inches, length
down 14. This resulted in
nearly a 1000-pound lighter
Cadillae.

PM: Did the Seville have
an influence on the design of
the new full-size cars?

Mitchell: Yes. The Seville
was done before any of
them. It's got the sheer look
which we had to go to to get
the fat out of the car. That's
the way we sharpened the
ear and gave it erisp cor-
ners. We re-engineered our
full-size cars first, of course,
to boost our average mpg fig-
ures to meet federal stand-
ards. We at GM have a
greater line of full-size cars
than anybody else in the in-
dustry, so we knew that
we'd have to get going on

the heaviest cars first,

PM: Which car—Chevy
Pontine, Buick or Olds—was
done first?

Mitchell: The first ecar
done was the Chevrolet as it
always is. It's a high-volume
car. We really all worked
together in the design cen-
ter, with a coordinator work-
ing with the chief engineer
of each division. Of course,
we made the body bucks
right here and all the ears
were modeled here at the
corporate Design Center,

PM: How do you feel about
the new station wagons?

Mitchell: In the station
wagon we had to give up
one feature that I'm wvery
fond of, and that, of course,
ia the clamshell tailgate. You
need o lot of eurve in the
lower and upper to have it
gwing down. That's a pen-

alty from the reduced over-
all length. By shortening
the ear, we had to go back
to a two-way tailgate,

Let me say, driving these
cars—and I'm no engineer
—is really an experience.
We think the sheer look is
going to go over great. But
it's the efficient handling
and tight feel in driving
them that's really tremen-
dous. This is especially mag-
nified in the wagon. You no
longer have a wagon that
awings and sways going
down the road. These cars
go as good as they look.
You're aware when you're
driving that there's not too
much weight or overhang. 1
think that necessity is the
mother of invention. We had
to do it—go smaller—and in
doing it we got a better au-
tomaobile,




inch wheelbase. Overall length is 213.8 in.; width, 75.4 In.

visions have two-door coupes
on the full-size body, but our
wrap-around backlight is
unique to the corporation.

PM: Is the backlight formed
from a single
sheet of glass?

Zimmer: Yes,
there's a fila-
ment in the
glass where we
want the bend
to be. Electrie-
ity is run
through it
which heats the
glass and the bend is made.
In the process the filament
diffuses and causes the black
line you see at the bend in
the backlight—but that's
really part of the aesthetica.
It just doesn't look that good
without the line.

PM: Were there any major
problem areas in engineering
this car from the ground up?

Zimmer: Yes and no. There
were the normal problems
that relate mainly to federal
safety standards and so on.
But we probably circumvent-
ed more problems—problems
that we encountered in pre-
vious programs—because of
the computer graphics tech-
nique we call finite element
analysis. This is the first time
we've employed the technigue

ZIMMER

to analyze a car design before
a commitment to hardware.
We used it to diagnose strue-
tural problems with the Vega
and used it to come up with
an after-the-fact patch, but
it wasn't used in the initial
design. What we accomplished
with the Impala using finite
element analysis is quite
amazing even to us who did
it.

PM: When did yvou complete
the first prototype?

Zimmer: November 1975,
We were pleasantly surprised
with the level of performance
of the vehicle. It didn't have
the kind of problems we had
in the past, it didn't shake
anymaore.

PM: Just how responsible
was Chevy Division for Im-
pala styling?

Zimmer: There are two
halves of the car at General
Motors because Fisher Body
makes the body for us and
we're responsible for the
front-end sheet metal—even
to the extent that Chevrolet
buys the forward piece of a
side molding from one vendor,
and Fisher body buys the rest
of it that runs along the side
of the ear from a different
vendor!

That's how parochial we
are, and how much we protect

our own kind of parts, and
that has to do with divizsional
profits and 80 on. In any
event, we, my people, are re-
spongible for the complete de-
sign of the front-end sheet
metal of the vehicle. Since the
front-end sheet metal is an
add-on, you're always con-
cerned with the structural in-
tegrity. Ride this car and you
won't notice any sheet-metal
shake, and it is quiet—not be-
cause we put in any more
acoustical material to deaden
the sound, because the con-
trary is true. We took acous-
tical material out relative to
"6, because structurally the
vehicle is s0 much better.

PM: What size fuel tanks
are in the new body?

Zimmer: The tanks are five
gallons smaller—21 gallons
against 26 last year, But you
have to put that into perspec-
tive: You look at tank range
for a given base engine (the
250-cu.-in.8ix). Then you
keep the tank range up where
it belongs and dom't worry
about what tank size,

Metrification

Putting a car together takes
a lot of fasteners. We talked
about the metrification of
these parts with Paul King,
Chief Engineer, Passenger
Car for Chevrolet Motor Di-
vision.

PM: 1977 is the first big
metric year for General Mo-
tors. What are some of the
major pieces of metrification?

King: All GM “B" bodies,
such as our Impala and Ca-
price, which have been down-
gized will have bodies with
metrie fasteners. Of course
maost of the driveline fasten-
ers will be English (SAE),
except for those cars with the
200 Turbo-Hydra-Matic. That
is an all-metric transmission

that was introduced last year
on the Chevette, which is very
close to an all-metric car,

PM: What are the guide-
lines for when you use a met-
ric and when vou use an Eng-
lish (SAE) fastener?

King: Any fastener that at-
taches to an existing piece of
hardware is English, Where
a new part attaches to a new
part, we do it
metrically.

PM: Doesn't
a mixed bag
arrangement
figure to be
somewhat con-
fusing?

King: We're
in transition,
g0 that's true. ]
Even the Chevette has some
English fasteners, For exam-
ple, the Deleotron and its at-
tachment to the bracket are
English, but the bracket-to-
engine attachment is metric.

PM: What "77 “B" car fas-
teners will be metric and
which will be English?

King: We have a list of
more than 80 areas that will
continue to be English on the
“B" cars, In general, the
drivetrain components, brakes,
steering and part of the sus-
pension are English on the
“B" cars. It's the bodies and
chassis that have metric fas-
teners. And remember, there
are metric fasteners in some
applications on all "77 GM
Cars.

PM: How can one tell which
is metric and which iz English
{SAE)?

King: For 1977 all metric
bolts will have a bolt strength
number on the head, and nuts
will have & number on the
face. Any blue coloring onm
metric fasteners is strictly for
aszsembly identification and
metric fasteners will not all
be blue. So you've got to look

Here’s a scorecard to tell 1977 GM engines from their predecessors . . .

H 151 Four used on Pontiac
Astre and Sunbird. This be-
longs to Pontiac now, but un-
til 1970 it was a 153-cube
Four used on the Chevy Nova.
Pontiac engineers gave it a

complete overhaul and light-
ening, and gave it a bore and
stroke that match the 301 V8,
g0 it can use the same pis-
tons, connecting rods and
rings. Engine keeps its Eng-
lish (SAE) nutz and bolts.

B 301 V8, available on Buick,
Olds and Pontiac. It's a cut-
down wversion of a Pontiac
350 Ve, not to be confused
with 350 VBs also made by
Buick, Olds and Chevrolet.

B 403 VB, also availabe on
various B-O-P cars, is a re-
bored version of Olds 350.

B 350 VB8s: Here's where it
gets confusing, and there will

be Buick, Olds and Pontiac
350 VBs again in 1977. Each
division will use its own 350
V8, but Buick and Pontiac
will apparently install the
Olds 350 in California and
high-altitude areas. If you
want to measure bore and
stroke, Buick is 3.80 x 3.85,
Olds is 4.057 x 3.385; and
Pontiac is 3.8B76 x 3.75 inch-
es. Chevy's 350 is its own.
Caddy Seville's 350 V8 is a
fuel-injected Olds.

W 400 VB: Pontiac.

W 425 Va: Cadillac's,
from 500 cubes.

B 231 V8: Buick's own, fol-

cut

lowing the buyback from
American Motors a few years
ago. Olds and Pontiac buy it
for many models.

B 400 V8: Pontiac's own.

W 140 Four: The Vega power-
plant. Pontiac also offers it on
the Astre and Sunbird, but
with the 151 Ford now avail-
able, clearly won't be push-
ing it too hard,

W 250 Six: Chewvy.

B 350 V8: Chevy.

The down-sizing of the full-
size cars make them lighter
than the intermediates, =o
you'll see the smaller en-
gines on many models,




GM service tips

B Sparkplug replacement in-
terval of 22,500 miles on GM
cars may be increased to

30,000 for some models. GM
already has certified the 'T7

California Chevette, all '77
Cadillace except California
and is trying for others. Check
dealer for latest certifications.

for the numbers as well.

PM: Have you done any-
thing to reduce the in-the-
field problems?

King: GM has handbooks of
preferred fastenmers, and the
engineers are told to spec-
ify these standard fasteners
wherever the design will al-
low it, The dealers get a list
of standard fasteners and are
expected to stock them.

PM: How about foreign car
sources for fasteners?

King: No. The metrie sys-
tem is not standardized on fas-
teners. GM and other North
American industries are us-
ing the IS0 (International
Standards Organization)
sizes, which are expected to
become the world standardas.
But now” there are some sig-
nificant differences between
180 and European or Japa-
nese parts. Not all imported
metrica have the same thread
piteh for a given size.

PM: To some degree a Sat-
urday mechanie can get around
the metric availability prob-
lem with a nut and bolt by
just replacing with both an
English nut and bolt of a size
that will fit through the hole.
But he will face a problem in
Many cAses.

King: Yes, he can replace
the nut and bolt in some
cases, such ag in an exhaust
system. But many bolts and
nuts have to be serviced ape-
cifienlly. If you lose one, you
just ean't pick a bolt off a
shelf. For example, a door
striker bolt has a special
shoulder, it may have a
sleeve, and it's a specific part
that is involved in crash-
worthiness. We're confident
that we'll have the metric
fasteners in stock at the deal-
ers, and that will be the best
source for the present.

W All 'TT GM “B" body cars
(The down-sized group) will
incorporate three major ser-
viceability improvements:

B The dashboard gauges,
switches and radic can be
serviced from the driver's
seat. Bezels are held by ac-
cessible screws and spring
clips, and once they'ra off,
everything can be removed
from the front.

B Two test sockels, intro-
duced for general electrical-
ignition and airconditioning
electrical on the 1876 Chev-
ette, will be used. The gen-
eral electrical-ignition socket
is of particular interest to Sat-
urday mechanics, who can
probe its terminals with a

Fuel economy
In 1976, car buvers appeared
not to be concerned with fuel
mileage, as evidenced by their
swing back to big cars. Why
should they worry? Uncle
Sam i8 worry- . "
ing for them:
It's the govern-
ment who die-
tated mpg
standards to
the manufac-

turers (18 mpg

in'"T8, 18in '78,

20 in '80 and g

up to 275 in

'86). MINER

On the subject of fuel econ-
omy, we spoke to Hugh Miner,
Senior Project Engineer, Fuel
Economy Development, Buick
Motor Division,

PM: Your new Buick Le-
Sabre with the V& and the
Highway Economy Package is
expected to get EPA highway
numbers approaching 25 mpg,
and even PM tests produced
19 mpg in secondary highway

Caddy tech brief

voltlmeter or test lamp. A
speacial tester for both sockets
is available, priced at about
£100.

B The heater and aircondi-
tioner are combined into a
single module that has an un-
derhood cover you can ra-
maove with no difficulty. There
are lots of screws to lake off,
but all are accessible, and
once the cover is out, you
can easily replace a leaking
heater core, normally an im-
possible job for Saturday
mechanics.

B GM's new fuses take up a
lot less room and, because
the metal link is sealed in-
side plastic, are less subject

operation. What did you do to
the engine to get these re-
sults?

Miner: Of course the down-
gizing of the cars improves
fuel economy even with the
base LeSabre, but this pack-
age should do 1.5 to 2 mpg
better than that. The carbu-
retor is calibrated slightly
richer, we put in more vac-
uum spark advance and we
recalibrated the exhaust gas
recirculation to mateh the new
carburetor and spark ad-
vance. Remember, we're try-
ing to do two things: pass
emissions first and still get
fuel economy.

PM: You recalibrated ecar-
buretion richer for better gas
mileage?

Miner: Yes, for emissions
reasons our base carburetion
is on the lean side and that
hurts fuel economy.

PM: But vou're still meet-
ing emission regulations with
the Highway Economy Pack-
age?

Miner: Yes, but we're de-

The increasing use of In-car electronic communica-
tions, CB and telephones, plus the widening use of
automotive electronic controls, has put a premium on
inlarference suppression systems,

If an original equipment system isn't serviced care-
fully, or if an aftermarket system is not fitted with the
necessary suppression, major problems can result, ac-
cording to Bob Templin, chief engineer of Cadillac,
whose division has GM responsibility on electromag-

netic componeants,

With inadequately suppressed electronic fuel injec-
tion, he points oul, & powerful transmitter in a car
stopped alongside, such as at a traffic light, could stall
the engine. This won't happen with a standard CB, he
says, "but some ol these guys have booster amplifiers

that go up to 500 watts.

to vibration failure. However,
unlass they blow quickly,

which causes some discolo-

ration of the plastic, you must
pull a fuse to sea if it's good.
Tha new fusebox, above, is
about the same size as the
old, but holds 18 fuses in-
stead of the previous 11.

signing closer to the limit,
We're holding tighter toler-
ances, which is some of the
reason for what will be a
higher price. Also, this is a
limited production option
which we're projecting at
perhaps 10 percent of V@
sales. As such, it doesn't pre-
sent major production control
problems. It's also wvaluable
as an experience and in an-
other year we might learn
enough to go with greater
usage of components in the
package.

PM: Is it all recalibration
under the hood or is there
new hardware?

Miner: The only hardware
is 8 vacuum advance modu-
lator, which reduces the vae-
uum advance at idle. In order
to get the amount of advance
we need for economy at other
throttle positions we were
overadvanced at idle and we
had some light detonation
without the modulator,

PM: What modifications
were made for next year oth-
er than engine were made?

Miner: On the transmission
we put in a tighter torque
converter to reduce slippage.
That alone represents 0.3 to
04 mpg. We changed the
transmission vacuum modu-
lator and some wvalve body
aprings to get the transmis-
sion upshifted at lower car
apeed. There ig o few miles-
per-hour reduction in upshift
apeed throughout the range.
The rear axle ratio is down
from 2,738 to 256, and that
alone accounts for about a
half mpg on the highway.

PM: What about perform-
ance, compared with the
standard V6 LeSabre?

Miner: There's less than a
second difference 0-56 mph,

(Please turn to page 180)
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Solution toyour stickiest
repair problems

Think you know tapes? Here are some with new or
unexpected uses you'll find helpful around the home.

Aa new tapes are developed and
new applications for existing
ones found, more and more home-
owners are turning to tapes to solve
their repair problems. And for good
reasons: Tapes are handy, easy to
apply, do a remarkable number of
jobs, present no messy cleanup prob-
lems and are generally inexpensive,

There are the old reliable stand-
bys—plastic electrical tape, medical
adhesive tape and cellophane
(Scotch) tape—that are probably
used more around the house than
any other types. But there are also
a lot of lesa familiar, more special-
ized tapes that have many important
household uses. Here's a rundown on
more than a dozen of the most versa-
tile with suggestions for some useful
applications you may not have
thought of.

Special drywall tape

Flex Corner drywall tape helps
make clean inside or outside corners,
The tape has two L4-in. galvanized-
steel reinforcing strips that are
placed on either side of the corner
to form and reinforce the angle.
Flex Corner can be cut to length and
applied with a standard three-coat,
cement compound process (metal
strips facing toward the wall), the
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by Penelope Angell

same as with perforated tape. How-
ever, Flex Corner has the strength
to prevent the seam from opening.
Drywall tape can also be used to
reinforce joints, finish curved sur-
faces and arches, join drywall par-

Cut the drywall tape or scora with a
knife and bend, fold it in hall and press
over joint cement, Later, apply tha finish
coats and feather out the edges.

titions to plastered walls and repair

chipped or cracked plaster walls.
Goldblatt Tool Co., 511 Osage, Kan-
saa City, Kans. 66110,

Aluminum-faced tape

Flashband, an aluminum-faced
tape with a layver of self-adhesive

asphalt, helps seal and waterproof
yvour home. It is flexible enough to
seal gutters, downspouts, irregular-
shaped metal flashing, aircondition-
ers, heating duects and the like.
Flashband is also awvailable: with a
gray vinyl coating over the alumi-
num for situations where the alumi-
num might corrode (such as in a
cabin at the seashore)., Both types
can be painted with water-base
paint and can be purchased in 20-ft.
rolls, ranging from 2 to 9-in. widths.
The aluminum-faced type also comes
in a patch pack.

Flashband was developed for use
by professional roofers and has

many roofing applications, but can

O

Flashband self-adhesive tape is a per-
manent sealant for this airconditioner.

L1
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also be used to repair swimming-
pool covers, garden equipment, awn-
ings and aluminum siding. Evode,
Inc., 401 Kennedy Blvd., Somerdale,
N.J. 08083,

Fiberglass repair patch

A fiberglass cloth patch that cures
in the sunlight or when exposed to
an ultraviolet lamp has many ap-
plications around the home. The
“Auto-Pak" lay-it-on body patch is
made by 3M. A patch cut to cover
the damaged area adheres on contact
and hardens to make a permanent,
waterproof repair when subjected to
the proper light. The top covering is
peeled away and the patch can be
sanded and painted to match the
color and finish of the surrounding
aurface. The patch repaira metal,
wood or fiberglass surfaces.

As ita name implies, the “Auto-
Pak” patch was designed to be used
on cars—to repair rust-outs. But it
is also helpful in repairing cracked
fiberglass shower stalls and laundry
sinks, wood or metal gutters and
downspouts, plus many other dam-
aged wood, metal or fiberglass sur-
faces.

This downspoul damaged by expanding
ice was repaired with an "Auto-Pak™ fi-
berglass patch which curas in the sun.
It is invisible when covered with paint.

Keep pipes from freezing

This “Heater Tape" from Smith-
(Gates is used to eliminate frozen
water pipes. It is a heating wire
wrapped around a glass-fiber core
and encased in a vinyl jacket, The
tape can be equipped with an auto-
matic “Press-to-Test” thermostat as
shown and a pilot lamp that lights
when the tape is heating. The length
of Heater Tape needed depends on
the pipe size, length and lowest tem-
perature expected. For example, ac-
cording to the Heater Tape chart a
1-in.-diameter pipe 10 ft. long would
need 156 feet of tape (wrapped three
times per foot around the pipe) to
keep it from freezing at 117 below
zero. An additional fiberglass blanket
with outer wrap for extra protection
is available. A waterproof cover can

also be purchased. Smith-Gates
Corp., Farmington, Conn. 06032,

L TH=aa
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Flexible Heater Tape is wrapped around
a pipe to prevent it from freezing.

Seal threaded pipe joints

Wrap Chemplast Ready-Seal
Thread Tape around threaded pipe
to insure a leaktight joint. It is
made of soft, pliable Teflon that
conforms to any type or size of
thread. It also seals hose fittings,
sprinklers, nozzles and fire extin-
guishers. Chemplast, Inc., 150 Day
Rd., Wayne, N.J. 07470,

The Teflon tape
male pipe threads to |lubricate and seal.

is wrapped around

Experimental concrete patch

A wide range of concrete repairs
will be possible for the homeowner
with Rok-Rap, a tapelike material
still in the experimental stages, Man-
ufacturers propose that it can be used
to patch concrete basement leaks,
protect pipework and posts from cor-
rosion hoth above and below the
ground, repair spalled concrete, join
and repair concrete pipes, face con-
crete structures and solve other prob-
lems. The tape is activated by wetting
with a special activator or cold wa-
ter. After drying out, the tape
forms a dry, rugged rocklike, but
resilient, protective covering. Evode,
Ine., 401 Kennedy Blvd., Somerdale,
N.J. 08083,

Rok-Rap is used to patch a basement
crack where waler was seeping in.

Tape ‘staples’ with many uses
Saw duplicate shapes in one oper-
ation. Join two pieces of wood to-
gether with Mystik masking tape.
Then saw the pattern marked on the
top piece through both pieces. Also
use masking tape to cover trim while
you're painting around it, and to
wrap around plumbing fixtures to
protect them from wrench marks.

Masking tape is wrapped securely around
boards at right angles to stop shifting.

Masking tape used sticky side up holds
small parts in place until they are needed.

With masking tape vou can also
keep small parts in order and in
(Pleasa furn fo page 188)
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How the new
instant-picture
cameras compare

he biggest news in photography

this year is Kodak's new in-
gtant-picture system. Pop in a 10-
picture pack, and each shot comes
out blank and dry, developing be-
fore your eyes over a l10-minute
period, and with nothing to time,
peel or throw away.

If that sounds familiar, we're not
gurprised: It could serve, word for
word, as a description of Polaroid's
SX-T0 film syvstem, But there are
differences—some in the films and
gome in the cameras. To find out
how those differences would affect
your shots, we tested Kodak's new
269.50 EK-6, Polaroid’'s 866 Pronto!
(that exclamation point is part of
the camera's registered name) and

{

by Ivan Berger rxotocrarHy Epitor

Keystone's $60 Wizard, which uses
the same XL-7T0 film as Pronto! does.

All three cameras give you about
the same picture image area (9.4
aquare inches for Kodak, 9.8 for the
other two), All three cameras have
electric-eye exposure control, man-
pal focusing, multiple-bulb flashes
that don't have to be rotated or re-
placed after each shot, and an
electric motor drive to push the film
out after each exposure.

Differences in film

As to differences, the biggest and
most obvious are between the two
films. Kodak's emerges with a fea-
tureless white surface whose central
portion gradually develops into a

rectangular picture that is, for my
taste, a bit too blue, but fades to
pink if left in sunlight. The SX-70
film emerges with a white frame
around a turguoise surface that
gradually turns into & square pie-
ture that's equally off—but on the
red side—and it doesn’t fade.
Internally, the differences are
even greater. Kodak's film picks up
light on its back surface; the image
migrates toward the front as the
film develops. Polaroid's image
gtarts out on the front surface, the
side you see, (We'll gee in a moment
how this affects the cameras’ de-
gigns.) Since the lens projects its

image onto the back of Kodak's film,
its front, viewing surface can be

Keystone Wizard, at $60, i3 least expensive of
the three, It takes Polaroid SX-70 film and has a
115-mm, f/8.8 lens, electric-eye exposura control,

and shutter speeds from an action-stopping
1/300 second to a 10-second time exposure
—a wider range than either of the other two,
Film emerges when you release the shutter.
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Polaroid Pronto! is by far the smallest and the
lightest of the three, and cosls $66. It also uses
Polarcid SX-70 film, and has a 116-mm, /9.4
lens, electric-eye exposure Including flash fill,
and shutter speeds from 1/125 to 1 full sacond.
Film lies face up at the bottom of the camera,
emerges from the front as soon as shot is taken.

-




pebbled slightly to reduce finger-
marks and diffuse reflections, with-
out reducing the film's potential
sharpness. (Current SX-T0 films
have antireflective treatment, but
still show fingermarks.)

Mirrors in all three cameras fold
the light paths to make the cameras
more compact—but in Pronto! and
the Wizard, the mirrors serve a
more important function: to keep
the image unreverzed. Because the
image migrates through Kodak's
film, it is, in effect, a window
through which you see the image
from the lens—rather like a ground
glass, except you look through this
window minutes or davas after the
lens has had its look., Polaroid's

© BX-T0 film is like a mirror, reflect-

ing the image back from the same
surface that received it from the
lens originally; like any mirror, it
reverses images from side to side,
and a second mirror is needed to
flop them back again.

It's done with mirrors

Mirror placement in these cam-
eras governs their shape. Pronto!
and the Wizard look similar be-
cause, in both, the film lies along
the camera's hottom, picture-side
up, with the mirror angled to re-

prints and deeper, cooler colors.

Kodak EK-6 ($70) is the only one to take rectang-
ular picturas, but it's the biggest, heaviest, and
has smallest range of lens and shutter settings:
Its 137-mm, f/11 lens stops down only to /18,
and its shutter speeds range only from 1/300 to
1/20 second. But you may prefer its silk-finish

flect the lens's light down onto it.
(The outer shell on Pronto! follows
the mirror's angle more closely than
Wizard's.) But you need an even
number of mirrors (or none) for
unreversed images, so0 Kodak's
cameras (whose films don't mirror
as Polaroid’'s do) have their film
plane in the front of the camera,
with one mirror reflecting light
from the lens down onto a second
mirror that, in turn, reflects it for-
ward to the film.

Speeds vary

Higher top shutter speeds are
available in the Kodak and Wizard
—1/300 second to 1/125 for Pronto!
but since the Wizard's £/8.8 lens is
about G0-percent faster than Ko-
dak's f/11 one, it's more likely to
give you that maximum speed in
practice. (The £/9.4 lens on Pronto!
is about a third faster than Kodak’s.)

But camera shake doe to long
shutter times is least likely in the
Kodak, whose slowest speed is 1/20
second (Pronto! takes 1-second
time exposures, and Wizard can take
10-gecond ones), That's probably
just as well, gince the EK-6's stiff
shutter release made it a bit harder
to avoid camera shake than we'd
have suspected from the opportuni-

PM photos: Steve Fay

ties its shape provides for bracing
it against your face. The Wizard's
release was better, but the best was
Pronto's soft electric pushbutton
which required a light touch, with
very little travel, and which ¥you
aqueeze toward vour forehead, the
direction in which the camera is
best braced.

For focusing, Kodak has an aid,

(Please furn fo page 192)

Coming: Giant Polaroids

Bal a
Bougival behind Polaroid's founder,
Dr. Edwin Land, above. It's a lifesize,
Polaroid copy,from aone-of-a-kind cam-
era in Boston's Museum of Fine Art.

One week after Kodak's announce-

That's not Renoir's famous

ment of its instanl-picture system,
Paolaroid showed stockholders and the
press handmade equipment for making
Polaroid pictures in Bx10-inch, 20x24-
inch and larger sizes, The 8x10 size
should find a ready market, both for
quick color prints from slides and for
use in Bx10-inch professional studio
cameras. (Professionals have been
clamaring for Bx10 Polaroid for years.)
The 20x24 size, which requires a
special camera, may take a while to
show up, if it ever does. Butl the big,
art-reproduction camera could bacome
available quickly, if there's enough de-
mand; since it will always be a hand-
made item, there won't be any delays
for production tooling to be made.
And how's the color? Impressive.

Hand-cranked Kodak EK-4

Iis economy model at $53.50.
It's otherwise identical to
EK-8 in every respect. For
added economy, Its batterles,
with no motor to drive,
should last longer than

those in the EK-E modael.
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Check

by Paul Weissler

on't ignore drive belts until

they snap—it makes a lot more
sense to give them some reasonable
maintenance. A belt failure on the
road can mean loss of engine cool-
ing, charging, power steering, air-
conditioning and loss of your tem-
per if you don't have spares.

Belt maintenance is a lot more
than a thumb on the belt to check
tension and a spray of dressing
when the belt squeals. The first way
is an inadequate check and the sec-
ond is & sure way to shorten belt
life.

Thorough inspection

Whenever yvou do underhood ser-
vice, take a few minutes to inspect
each drive belt. Twist each belt over
and look for all of the following;
any one is cause for replacement:
B Cracks in the underside (the sur-
face that rides flat against the sur-
face between the pulley rims).
Cracks create hinge points that al-
low excessive flexing. The belt can
aplit apart at any crack
B Peeling from the underside. This
results in a rough surface, and the
belt *will transfer power unevenly.
Belt failure will be sudden.
B Split in the sidewall. A drive belt
is something like a tire in that there
is a supporting layer of cord be-
tween the rubberized surfaces. If
there is a separation in the side-
wall, often at the cord layer, the
belt will not ride the pulleys prop-
erly and may fail at any instant.
B Glaze on the sides or underside of
the belt. A slick, hard glazing on
the sides or underside of the belt is
caused by belt slippage. The acces-
sories are not driven properly, re-

sulting in a low battery, engine
overheating, poor airconditioning
performance and erratic power
steering. The slipping belt itself

overheats and will fail. Any attempt
to tighten the belt will be futile, and
if you really snug up the belt, vou'll
accomplish little more than place an
unusual stress on bearings.
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B Dil-soaked belt. A belt that is oil-
soaked has been softened and will
come apart. Because all belt dreas-
inga contain some oil-base penetrant
that ultimately softens the belt, they
are no solution to belt squeal, even
if they temporarily eliminate this
noise which is normally caused by
looseneas,

Checking tension

Thumb pressure on a belt, mid-
way between pulleys, has been the
traditional way to check belt ten-
gion, and on older cars, up to a half-
inch deflection under the pressure
has been standard “rule of thumb"
for an adequately tightened belt, On
today's cars, however, this is not ac-
ceptable for these reasons: 1. There
is a substantial variation in the de-
flectionsa under the thumbs of al-
most any two people. 2. Accessibility
iz stich that vou could never meas-
ure the deflection accurately even if
vou have a calibrated thumb, 3. De-
flection is not a positive indicator of
tension.

It's one thing to be casual about
tension on an older car, where the
belt only drives a 30-amp generator
and water pump. It's another thing
when belts are driving 60-amp alter-
nators and  high-output water
pumps. When belts have to handle
demands like these, plus a big air-
conditioning compressor and a
power-steering pump, thumb pres-
sure deflection is primitive stuff.

The belt-tension gauge is the sim-
plest way to test tension accurately,
It hooks over the-belt and when re-
leased provides a number—pounds of
tension— to compare with specifica-
ions developed by the carmaker. The
belt can be adjusted to specs in a
gingle operation on most cars. Price
of the gauge ranges from under $10
for some basic models to more than

$20 for elaborate ones.

Adjusting tension

Most drive belts are adjusted by
loosening mounting bolts for the ac-

urdrive belts-
don't take them
for granted

cessory or loosening an idler pulley
(belt guide), then applying tension
on the component with a pry bar,
and tightening the adjusting bolt.

There are some exceptions. The
gimplest is an access hole in the ad-
justing bracket, so that the pry bar
is positioned precisely, and not
against something delicate, such as
the air-cooling fins of an alternator.
The Chevette is an example.

A sguare hole in the accessory, or
idler pulley that accepts a l4-inch
drive breaker bar is another popular
design. Again, the object iz to make
sure you don't pry against a part
that can't take the atrain.

A cam-type adjuster on an idler
pulley is used on the Dodge Colt.
You slacken the retaining nut, put
a wrench on a partial hex section of
the pulley and turn (one way to
loosen the belt, the other way to
tighten). When tension is correct,
vou tighten the retaining nut.

A stud-nut adjuster used on Ford
power steering pumps eliminates
the need to apply tension with any
kind of bar. The pump is mounted
on a bracket with studs through
elongated bracket holes and retaining
nuts. You slacken the retaining nuts,
then turn a separate stud-nut ad-
juster., This moves the stud in or
out, repositioning the pump along
the elongated holes in the mounting
bracket. When tension is correct,
tighten the retaining nuts and
you're done. Ford went to this ar-
rangement after untold thousands of
power-steering pumps were ruined by
pry bars against the pump reservoir.

Even if a pump doesn't have this
convenient adjuster, look for a bosa
with a sguare hole for a breaker
bar, or at least some sturdy section
to pry against.

One-of-a-kind arrangement

The Volkswagen Beetle is an ex-
ception to just about all rules regard-
ing drive belts., On the VW, vou can
check tension with your thumb, and
the belt is so wide open, you can
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even get a ruler into position to
measure the deflection (10 mm or
3¢ inch is the spec).

The adjustment is with shims on
a generator/fan pulley that comes
apart. You wedge a screwdriver
through a slot in the inner pulley
half and against the engine to hold
the pulley, then remove the nut hold-
ing the halves together. To increase
tension, you remove some shims from
between the pulley halves so the
halves will come closer together when
tightened, forcing the belt to ride
higher between rims of the pulley
halvea. To reduce tension, add shims,
which are stored between the outer
pulley half and nut. It's a pure cut-
and-dried operation.

This design violates a cardinal rule
for a drive belt, namely that it fit
in the pulley so that the two sidea
and underside are in contact for
amooth power transfer, By pushing
the belt up to increase tension, VW
eliminates pulley contact with the
underside of the belt. The Beetle has
been able to get away with its design
because the power draws of the 256-
amp. generator and air-cooling fan
are relatively modest.

A more conventional car needs a
belt that has good contact at both
sides and the underside. If the belt
is just a bit too wide, it will ride
high in the pulley, not making good
contact at the underside. If too nar-
row, it won't make good side con-
tact at the sides. Therefore, always
check the manufacturer’s catalog
and don't try to match up belt just
by comparing the old and the new,
even if the old is intact.

Belt replacement

When a new belt is called for,
double-check others for possible re-
placement, particularly if you're
changing an outer belt.

Push the idler pulley or accessory
all the way in (in the case of the
stud-nut adjuster, back it all the
way out), and the new belt should
just fit onto the pulleys. You may
have to pry a new belt over a pulley
rim with a screwdriver, but a new
belt should never fit so easily that
you are near the outer limits of
proper tension adjustment. A belt
stretches in use; unless there is a
good margin for adjustment left, it
may have to be replaced long before
its working life is over. This occurs
most often when you get the wrong
part number and then try to pick a
new belt by matching it with the old
one.

Set belt tension to new-belt speci-
fications, and after the engine has
run for 10 minutes or more, recheck
tension to assure it meets used-belt
specificationa. * ok k

HOW TO TAKE CARE
OF YOUR CAR’S DRIVE BELTS

Belt tension is best checked using Studnut

the type of tension gauge shown here.

adjuster
pump is tensioning device on some Fords.

on power steering

Pulley nut is loosened on VW while
screwdriver is wedged to hold pulley.

Bracket with curved siot is most common
arrangement for bell-tension ad|ustment,

Pilot hole for the pry bar, as used on
Chevette, I8 accurate and convenient,

Pulley halves are separated to remove
belt with unique arrangement on Beetle.

tension idler

Adjuster Is
pulley as seen here on the Dodge Colt,

turned to
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Flat country ski brush-up

Bridge ramps provide most of the steepest hills in Balgium. So to accommodate
skiers, Antwerpers built a "hill"” about 300 feet long and 75 feet high, surfaced
with 90,000 brushes (left). Skiers now can brush up for Alpine winters.

= .

Spherical telescope

New look in telescopes gives this 412-
inch Newtonian reflector type more than
mere eye appeal. The unique shape per-
mits it to be used on the lap, over the
shoulder (on carrying strap), on a tripod,
or rotated in its own mount on table or
car hood. Magnification is 15 power and
the field 312°, said to give a wide-angle
view of the sky ideal for stargazing. Price J
is about $130. Edmund Scientific Co., 300

Edscorp Bldg., Barrington, N.J, 08007,

Gearshift training by computer

Student truck drivers often find gearshifting tough
as big rigs have 13 to 30 speeds. At Driver Tralning
Institute, 50 Greenpoint Ave., Brooklyn, N.Y., be-
ginners are taught proper technigue in a computer-
controlled simulator that speeds learning and re-
duces mistakes. It monitors gear selection and
clutching proficiency, simulates changing grades,
loads, wind and other factors, will even "lug" and
“stall" realistically under improper handling. Stu-
dents get a printout, learn shifting in only two hours.

Automatic glider tow

Hang gliders are usually tow-
ed by a single fixed point on
the glider framea, This can put
up to 400 pounds of stress
on the fragile “kite" at cer-
tain steep climb angles. Now
a special bridle using an ar-
rangemant of pulleys aulo-
matically keeps the glider at
the smallest angle of attack
necessary to gain the desired
altitude before release. This
is said to impose no more
than 50 to 75 pounds of
stress on the glider al any
time. Maker is Solar Alrcraft,
1416 Williams St., Chatta-
nooga, Tenn. 37408,

Handy pushbutton tape storage

Self-stacking storage boxes for cassette
tapes fealure pushbutton drawers. When
a red button on the right side of each
box is tapped with a fingertip, as shown,
the drawer pops open for quick tape
access, then snaps shut, An Iindex label 4
on each drawer front provides tape iden-
tification. The boxes interlock by means
of sliding, keyed grooves, can be stacked
to any height. The 3M “C-Box™ units can
be purchased empty or with blank re-
cording tape. A pack of three empties Is
about $2 at most audio stores. A wall
mount and handle are accessories,
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New go-anywhere,

mount-anyplace

mobile CB

by Bill McKeown

ow you can broadeast with vour hands

full of handlebars, steering wheel or
control stick at almost any speed. For
gportsmen on the go, one of the newest
and most versatile communications aids
to come along i3 a rugged little citizens
band unit called the Beltek Enduro 23.
It's made by Beltek Corp., 1093 Bedmar
8t., Carson, Calif. 90746, and available
from CB outlets for about $230. The ori-
ginal model, Enduro 5, first marketed for
motoreycles three years ago, is still avail-
able. It proved so rugged and successful
that the new 23-channel transceiver was
introduced for a variety of mobile users.
(Please lurn fo page 156)

onke

Photo: Robert H

Pick your place, this new Beltek Enduro
23 seems to mount anywhere: on a bi-
cycle (top) with transmit button behind
the seat; on a Viking deck boat (upper
left); snowmobile (left) with boom mike
clamped on a helmet; or in a motor home.
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hoot four times as much for the
same cost, and shoot better to
boot? Yes wou can, and the proce-
dure is a snap for any mechanically
minded person. The tools don't cost /|

much, but even if they did they |

could be amortized over a few yvears

since they hardly ever wear out. y

Reloading (handloading to some)

is the name of the game, and it is as

an a s old as the breech-loading rifle. Sev-
b i

or ar.galn B ey !

Reloading is possible because the

huntlng brass cartridge case is not harmed «

eral million U.8. shooters reload. It's™
basically an American hobby be™™|
Inexpensive accessories can customize
cartridges better and cheaper at home.

cause foreign governments restrict
it closely—perhaps fearful of eiti-,
zena able to make their own ammu-

by George C. Nonte Jr.

Big results require only the basic
equipment shown. A press, resizing
and bullet seating dies, emply brass

cases, powder, primers, bullets and data
handbooks are the simple essentials
used here for customizing cariridges.

Er e

5
Ly

-

-

=
F

. ._.{' MATCH l"‘
o o . [
" T
.'F = -
" - o




5
»
}

DECAPPING
STEMS

Finger-touch of lubricant, and careful
examination and cleaning of used brass,
above, readies the casaes for resizing to
proper original dimensions (upper left).

Bullet is chesen according to shape, type
of metal and weight for shooting purpose,
and is seated (below) in case fittted with

new primer and exact charge of powder,

RESIZING AND
SEATING DIES

=

FOR CASE SiTieg
AND FORMING

LUBE

at all by firing, is recoverable, and
represents over half the cost of the
original cartridge. By first rejuven-
ating the case and then adding a new
primer, a powder charge and a bullet,
you can recreate the original car-
tridge, Bince the original casze is
good for 10 or more reloadings, the
cost keeps going down as you shoot.
By selecting loads especially de-
gigned for your own type of hunting
or target shooting, you can now
work toward greater accuracy as
well.

Your basic tools are a reloading
press, a set of reloading dies and
ghell holder of the proper caliber,
and a powder scale. Add a supply of
fired cases, primers, powder and
bullets and you're ready to get start-
ed—almost. But first, vou'd better
obtain and study one of several re-
loading manuals available. Probably
most practical for the beginner is
the Lyman Reloading Handbook,
published by Lyman Products, Route
147, Middlefield, Conn. 08455, It's
26.95 from your dealer or 37.95, in-
cluding postage and handling, from
Lyman, It covers tools and opera-
tions, plus a wide variety of powder
charges and bullets from which you
may select the best combinations for
yvour needs. A much more extensive
reference for a serious student is
Modern Handloading from Winches-
ter Press.

For less than $100, a reloader can select

quality equipment such as the RCBS O-frame
Rock Chucker Press with compound linkage

that can handle up to magnum cartridges,
Ohaus 5-0-5 Scale for weights from 0.1

to 511 grains, decapping stems like these
from C-H Tool & Die with pins to remove
firad primer and ball above to expand
case mouth. Typical rifle-caliber die

set punches out primer and resizes case
neck (left), seats bullet (right). Lubes
available are high-film-strength types

to aid resizing used cases in prass,

Each new cartridge iz made small
enough to enter the rifle chamber
freely and expands upon firing, with
internal gas pressures as high as
B65,000 p.s.i. making the case tight
against the chamber walls. Then, as
pressure drops, the brass contracts
and loosens its grip, allowing it to
be extracted. But it does not con-
tract all the way back to its origi-
nal size. For reuse, it must be
resized in a die made to close toler-
ances for the caliber involved so
that it will again enter the chamber
fresly.

First the case must be wiped clean
and luobricated sparingly. Special
lubricants are furnished by die sup-
pliers, but service station STP works
fine, Moisten thumb and finger with
it and roll the case between them to
pick up a very slight amount. With-
out lube, the case will stick in the
die; with too much, it will be dam-
aged by “oil dents.”

Press the case

The case is resized by preasing in-
to a shaped die; most are fitted with
a decapping rod and pin for simul-
taneously pushing out the fired pri-
mer. Place shell holder in the press
ram, screw the die into the preas
until it contacts the holder solidly
at the top of the ram stroke. Tighten
the die lock ring and adjust and se-
cure the threaded decapping rod so
the pin protrudes Ya to 14 inch.

Next, place case in the shell hold-
er and operate the press handle to
run the case all the way into and out
of the die. As the case is withdrawn,

(Please tufn lo page 154)
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2-WINDOWS AND DOORS
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-
4-STRUCTURE SEPARATIONS

Energy experts have pinpointed 10 ‘fuelish’ areas in
the average home. PM answers with 21 ways to beat heat
loss and get the most out of your fuel dollars in this
energy-saving update that could cut your fuel bill in half.

Yuu don't hear much about the en-
ergy crisis these davs, but vou
should be prepared for the worst,
According to the Federal Energy
Administration, price controls on all
energy sources will be removed by
1979, In addition to regular rate in-
creases this could tack an extra 4
cents a gallon onto the cost of fuel
oil and raise your annual heat bill
at least $560, maybe as much as $150!

Low-cost solar or atomic energy
may provide long-range answers, but
vou can beat the high cost of heat

/
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by Richard F. Dempewolff

right now by sgueezing every last
calorie out of your fuel dollar,

Recently, five engineers at the
Energy Research and Development
Administration (ERDA) met with
Popular Mechanics and spelled out
the 10 most common heat-loss areas.
You're probably familiar with the
big losers like an uninsulated attic
and uncaulked openings around win-
dows and doors. But some thieves on
ERDA's “10 most-wanted" list may
surprise you.

In each category ERDA engineers

3.atTIC

/ 9.THERMOSTAT

have estimated a range of dollar sav-
ings you can get by following PM's
heat-saving plans. The figures are
based on an average, 1760-square-
foot house in a northern state,
Savings will vary. You'll get high-
range savings in categories where
your house is totally deficient and
low-range savings where you're im-
proving protection vou already have,
like adding insulation in your attic
It's not too late to start saving vour
winter fuel dollars—they'll come in
handy for next summer's vacation!

/ 7-FLUE PIPE
\

6-FURNACE
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1 Duct/pipe insulation
Saving per yr., $20-$160

Sheet-metal heat ducts and copper
hot-water supply pipes are the two
most common types of heat supply.
Unfortunately, both act as heat ex-
changers as well as suppliers. For
example, if a duct pipe runs through
an unhested area like a crawl apace,
a substantial amount of heat will be
lost through walls of the duct before
it reaches the register. ERDA in-
veatigators have found extreme cases
in contemporary houses with canti-
levered upper stories, where hot-air
ducts were actually exposed to the
weather. One engineer noted: “They
lose more heat to the outside air than
they convey to the rooms they were
inatalled to serve.”

The solution is duct insulation,
available in one and two-inch-thick
blankets. For eylindrical ducts, butt
collar-like sections of the insulation
and secure them with tape. For rec-
tangular ducts, cut sections to fit
snugly all the way around, but don't

PLACE TIGHT
AGAINST FITTING

BLAMEET
FIBERGLASS
INSULATION

compress the mineral filler, The cut
end should be butted flush by the
end you bring around to meet it, and
then vou should seal the entire joint
with a sufficient wide tape. Avoid
squeezing the batt. Be sure to check
for—and repair with duct tape (see
sketch—all loose joints and split
seams in the ducting before insu-
lating.

Asbestos-honeycomb insgulation
gleeves are available in heating sup-
ply houses to fit a variety of steam
and hot-water heating pipe diame-
ters. Metal band clamps secure them
in place (see sketch) and cover the
joints at the same time,

Note: The ERDA engineers con-

cede that exposed ducting and piping
in full basements and crawl spaces
help warm the ground floor and, in
some cases, serve to heat usable base-
ment areas. If this reasoning is fol-
lowed, they suggest that the base-
ment itself should be insulated as
specified under section 10 of this re-
port.

If yvou have a full basement with
laundry, family room, shop or other
facilities that require heat when
they're being used in winter, it may
pay yvou to insulate the ducting any-
way—but also to run small ducts
{insulated) to the areas in question
—with terminal registers that can be
closed when any of the spaces are
not being used.

2Stum1 windows

and doors
Saving per yr., $76-$146

Glass acts as a heat exchanger to the
outdoors. Single panes in a home with
about 18 windows and two glass-
lighted doora can lose more than 20
percent of your heat during an
average northern winter. This is a
“heat leak' any do-it-yourselfer can
plug easily. While triple-track com-
bination storm-and-screen sash is
convenient and efficient, it costs $30
and up per window, installed. Dead
air space is what counts. You can
now buy transparent plastic sash in
a kit made by Plaskolite, Ine, (see
photo)., The We-inch polyethylene
sheet fita a vinyl mounting frame
with pressure-sensitive tape on one
gide that seals it to the inside of the
window casing—no ladder acrobatics
necessary. The frame, white but
paintable to mateh your color scheme
if desired, remains permanently at-
tached to the window. The clear
plastic sheet is removable by un-
snapping the lip of the vinyl frame—
a fingertip operation. The unit comes
for basic window sizes, priced ac-
cordingly.

Standard single-pane storm sash,
which you can make yourself from
aluminum framing and regular glass
gizes available in hardware stores—
or standard wood-framed storm sash
available in lumber yards—runs
about $10 and up per window. Ener-
gy experts point out that all types
are about equally effective. The more
expensive ones are simply more con-
venient and generally more attrac-
tive in appearance.

Combination storm and screen
doors also are available from build-

ing supply yvards in metal or wood.
It's better to buy them complete since
parts are precision cut in order to
provide a snug fit for the storm in-
sert, and the better the fit, the leas
heat will be lost.

3Maximum attic

insulation
Saving per yr., $35-$120

One of the most effective ways to
cut fuel costs is to insulate vour at-
tic. While most homes today have
same insulation in the overhead, few
are equipped with enough, say the
experts, ERDA authorities now rec-
ommend blanket or batt-type insula-
tion rated R-30 for oil or gas-heated
homes in cold winter zones., That's
about 10 inches, made up in two
layers since batts don't come that
thick. Electrically heated homes in
cold climes call for R-38 (about 12
inches). Heat engineers point out
that if vou already have six inchea
or more, additional thicknesses won't
pay off in dollar savings over a rea-
sonable length of time, except in the
coldest areas or if you have electric
heat. There are three basic systems
for insulating types of attic:

B Unfinished, unfloored. Batts can
be layered one atop the other between
joists, extending above them as
needed.

B Unfinished, floored (with no in-
sulation beneath the boards). Re-
move the floor, lay batts between and
to full depth of joists, and replace
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floor. If more insulation iz needed
for maximum protection, staple batts
between rafters as well.

B Finished attics. Lay batts be-
tween joists above the ceilings of
the finished rooms (you may have to
cut a ceiling trapdoor to do this).
Staple additional batts between the
outer roof rafters (see sketch) be-
yond the knee walls of the rooms.
Engineers also recommend that the
attic gable-end walls in these tri-
angular spaces also be insulated be-
tween studs.

What about sidewall insulation
throughout the house? ERDA's ex-
perts disagree with some other agen-
ciea on retrofitting existing build-
ings. Their studies have shown that
injection of wall insulation must be

done commercially ; that it is far too
expensive for dollar pay-back in a
reasonable time and usually proves
inadequate,

An energy agency in Minnesota
foam-insulated a test wall and later
removed interior panels to check the
coverage, “There were voids all over
the place,” reports an ERDA scien-
tist. “Wire cables, electric boxes, fire
stops and ‘eats’ set up barriers that
completely blocked the foaming ure-
thane as it tried to spread out.”

But attics are another matter,
Even if yours is insulated, check to
gee how much vou have, If another
4 to 6 inches would bring you up to
R-22 or R-30 rating, the investment
will pay ofl if you install it yourself,

4Caulking and

weatherstripping
Saving per yr., $30-$70

In many homes, ERDA investigators
found that up to 70 percent of heat
loss was due to infiltration of out-
side air coming through window and
door casings and building sills.

114 POPULAR MECHANICS

Wherever different materials or parts
of a building join, caulking should
be applied and regularly renewed.
Tube cartridges and a gun are the
basic tools, and anyvone can do the
job. Places to check and caulk if
needed :
W All joints between door and win-
dow frames and siding.
B Along bottom edge of aiding
where it laps the foundation wall, as
well as inside the basement where
the sill rests on the foundation,
B Qutside water faucet plates and
other penetrations of the outside
walls.
B Joints between wing extenszions,
porches and main body of the house.
B Where outside chimney or other
masonry joins the house wall.
Large gaps, often found between
foundation wall and back of siding,
should be packed with oakum, caulk-
ing cotton or similar filler before
caulking is applied. Most cartridge-
type caulks today will do an adequate
job. Butyl and silicone types will
stayv resilient and resist eracking,

Weatherstripping windows and
doors—an obvious heat-leak stopper
—¢can be done by amateurs nowa-
days, using any of the wide variety
of materials.
® Foam-rubber stripping backed
with adhesive is easiest to install,
and least expensive. Applied against
door jamba it's good for a vear or
two but should be replaced when
worn, It can't be used on double-
hung sash except as a top and bot-
tom stop seal, since it won't atand
up under friction of the sliding sec-
tions,

B Rolled vinvl, tacked to door
jambs and window frames of any
type, also is simple to install and
provides a long-lasting seal. The
only disadvantage is its visibility.
On double-hung windows the “roll”
ghould press lightly against the wood
frame of the sash at sides, bottom
and top. A strip nailed to the under-
gide of the top sash laps and seals
the joint between upper and lower

window halves. On easement win-
dows the strips are tacked so the
window compresses the “roll” when
shut.

B Thin spring metal makes a high-
lv durable seal for doors and most

types of window, and is invisible -

when properly installed. It can be
handled by do-it-vourselfers, but is
difficult and somewhat exacting;
dooras are much easier than double-
hung windows, The strips must be

=

installed by opening the sash and-s

sliding the side strips into the chan-
nel behind the sash frame, where it
is tacked under the sash cords. Full-
width strips are fastened to the
underside of the bottom rail on the
lower sash, and top of ‘the upper
sash top rail, and a full-width strip
goes on the inside of the bottom
rail of the top sash, with nailheads
hammered flush so the window will
close easily.

B Metal J-strips for doors and case-
ment windows call for critical align-
ment, but provide durability and an
excellent seal.

Door-bottom drafts can be stopped
with simple “aweeps” that fasten to
the outside of the bottom rail, or
“vinyl bulb" thresholds, which re-
quire door removal and fitting.
Interlocking metal thresholds are
even more fussy, and require careful
and accurate alignment.

5 Insulate water heater .,
Saving per yr., $28-$69

You can save from $5 to $45 on _
this facility just by cutting down
the water temperature. Normally,
120°F. ia plenty hot. Dishwashers .
without heating elements, however,

-
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demand a 140° supply, but anything
above that is wasted and can shorten
the life of a glass-lined heater as
well. The heat experts have deter-
mined that an additional 5 to 8
percent of water-heater energy can
be saved by wrapping the unit in
an outside laver of insulation. Johns
Manville now has insulation kits
that are designed eapecially for either
electric or gas water heaters, ERDA
engineers warn that if you wrap
your gas heater, take care not
to block air vents, and the top of
the tank should be left uncovered.

The small cost of doing this job
will pay for itself in less than a
yvear. Another saver: drain a gallon
of water from the bottom of the
tank each year. Sediment that settles
in the bottom insulates the water
from the heating element.

6 Upgrade the furnace
Saving per yr., $25-$65

According to ERDA, most of what
can be done about a furnace should
be handled by professionals. To
theck the efficiency of your setup,
the amount of “fuel-in" and “energy-
out” must be measured, as must the
chemical content of the exhaust,
Fuel suppliers may have the instru-
menta to do this. An inefficient fur-
nace will show low carbon dioxide
and high temperature in the stack.
An efficient oil furnace should run
above 14 percent COs, and less than
450°F, stack temperature. Gas
should run the same for CO: but
under 330°. Besides the usual filter
changes (in forced hot-air systems),
air bleeding (in hot-water systems),
cleaning and adjustments, several
other things can be done to enhance
performance of any heating system:
B Steam and hot water. Installa-
tion of a “baffle” in the firebox will
spread the flame to the sidewalls
and heat the medium more guickly.
Heat engineers caution that installa-
tion should be made by specialists,
gince exhaust gases are slowed by
the device, and it may create a
hazard unless properly fitted.

B Forced hot air. Up to 10 percent
of a home's total heat loss may
result from faulty cyelic operation
of the furnace. This can be decreased
by setting the fan switch to turn
off the fan at five degrees above the
thermostat setting, and turn it on
as near above that setting as the
switch permits,

The old controversy over whether
it's better to feed the furnace com-
bustion chamber with preheated in-
gide air, or introduce cold air from
outdoors, iz settled, according to

ERDA. An enclosed duct system
bringing cold air directly from out-
side to the furnace has proven to
be the most efficient system. One
engineer explained, “A furnace
operating on inside air pulls cold
air into the house all the time and
a significant amount of the warm
air it uses is shot up the chimney.”

Small-diameter ducts  (usually
about 4 inches) bringing outside
air to the variable draft fan on
oil furnaces, for example, will keep
the furnace running cleaner and
more efficiently.

7 Flue-pipe retrofits
Saving per yr., $60 plus

A distressing part of any fossil-
fueled furnace iz that a significant
percentage of the heat it produces
goes up the flue. Some interesting
new devices, however, now recapture
some of that lost energy. A typical
device is the heat pipe.
B Heat pipe. This compact heat
exchanger can be attached to either
a vertical or horizontal flue pipe
run. What it does is intercept the
waste heat on its way to the chim-
ney, extract it from the gases and
redirect it to wherever it's wanted—
to warm the basement, a particular
upstairs room via extra duct, or it
can be fed into the house duct sys-
tem. A danger, scientists point out,
is that removing too much heat from
exhaust gases can decrease their
buoyancy and result in a reverse flow,
Hence, heat pipes, too should be in-
stalled by specialists, says ERDA.
Lack of proper draft in the chim-
ney, besides producing toxic gas in
the house, could also ruin the fur-
nace,

8 Fireplace damper
Saving per yr., $60

No builder today would inatall a
fireplace without a damper, but
many that are installed fit poorly
and don't close snugly. In many old
houses, the fireplace chimney is wide
open, drawing warm air to the out-
doors as effectively as an open win-
dow,

While the installation of an effec-
tive damper in an existing fireplace
is an expensive business, extremely
attractive glass fronta for fireplaces
are readily available, The glass doors
can be opened when a fire is blazing,
and closed to seal off the entire
opening when the hearth is not in

use. Vents across the bottom can be
opened to provide a draft if wyou
like your fire behind glass, The units
run about 3125 up, depending on
quality and size of opening. They
can save up to 6 percent of the
annual heat vou put into vour house,
and will pay for themselves in about
two years with the protection that
they provide.

9 Thermostat

controls
Saving per yr., $24-$48

Slide-rule wizards have caleulated
that if everyone in the country set
back his thermostat about 10° at
bedtime and turned it up at about
b a.m,, the result would be a saving
of about 4 percent of the country’s
total yearly fuel consumption. For
each homeowner it would amount to
about 10 percent annual saving in
the North; 30 percent in the South.
Well, now a number of devices on
the market will do the work for you.
B Clock thermostat. Several wver-
sions are being produced by well-
known companies, and most heating
gupply outlets carry them., They
range from about $100 to $150. You
set them to drop a given number of
degrees at 10:00 or 11:00 p.m., and
move up to the desired room tem-
perature again in time for your
morning shower.
B Clock-triggered resistor. This de-
vice does the same job hy fooling
the thermostat into shutting down
the furnace at night and returning
it to normal operation before you
wake up. Some four manufacturers
currently are producing them. They
cost from $10 to $30 and are easy
to install. The timer unit is simply
plugged into a nearby outlet and the
unit is mounted directly below
(Please fuin lo page 1943)

Resistor-lype control plugs into wall out-
let to run clock that triggers heat unit
under thermostat. Called “Fuel Sentry”
i's $22.85 from Popular Machanics, Dapt.
PMFS 106, Box 888, Teaneck, N.J. OTGEE.
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Built-in flucrescent lamp,
housed in a light-box shelf
that is adjustable up or
down, adds supplemental
light in a most dramatic
way to potted plants
displayed in waterprocled
base of this handsome
table/planter. Complete
plans for making it are
shown on a following page.

fo
grow

Plants thrive indoors
when grown and shown

in these specially

lighted furniture/planters.

by Michael Ray August

Gruwing plants indoors is a fas-
cinating hobby. Attractive flow-
ering, trailing and foliage plants
can be nurtured successfully inside
the house with the aid of fluorescent
and incandescent lamps.

Planta need light to grow. Day-
light in your home is neither uni-
form or abundant. Fluorescent or
incandescent lamps can be used alone
or to supplement daylight., They
make growing and showing healthy
plants possible at all times,

The dual-purpose planters shown
here—a lamp table and room divider
designed by the General Electric Co.
—use GE's “Gro and Sho" fluorescent
lamps to get perfect balance of red
and blue light needed for plant prop-
agation and reproductive growth,

Mounting heights of fluoreacent
lamps above plants vary depending
on the number of plants used and
their light requirements. Lamps are
normally 6 to B in, above plants, and
most plants need 14 to 16 hours of
light a day to grow satisfactorily,

Fluorescent lampa are the beat

118 POPULAR MECHANICS

PM color pholos: George Ratka

and most popular light sources for
growing plants. However, incandes-
cent lamps can supplement natural
light or be used where fluorescents
are not practical. Flowering or fo-
linge plants needing no high light,

do best under incandescent lamps.

TABLE PLANTER

Movable pegs in the table-planter
lega let you place the light box in
three locations te adjust growth-
promoting light and warmth for the
plants, whatever their size. Overall
gizes of adjustable and fixed “boxea”
are identieal, so all parta should be
cut in duplicate, The top of the
light-box unit has notched-out cor-
ners cut by making two intersecting
saw cuts on the table saw. Set the
blade high to limit the amount of
overkerf on the underside.

Assemble the lamp and plant box-
es with No. 2 and
glue; use waterproof glue for the
plant box, white glue for the light
box. Drill pilot holes for nails and
counterbore for wood plugs. Special

common nails
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T - - - ' bullt-in growing lamps
F . provides your indoor
plants with their own
grow-and-show display
case. Planis on top shelf
get their turn undear the
lights as parl of a weekly
rotation. Cabinet is
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potsand other equipment.
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note on gluing: Waterproof resorci-
nol glue leaves a dark atain, so you
must scrape away any excess with a
sharp chizel and wipe the area clean
with a damp cloth before the glue
sets, Use white glue for all plugs.
Round all outside corners and
edgpes—most easily done with a
router and Y-in.-radius bit. Sand
all inside surfaces
smooth before assembly.
To allow ample clear-

2" 50. CUTOUTS
AT CORNERS

| EDGES
f : ROUNDED
|
l -“\‘\H [ : 1
I 1M4x3x3"
I M PLYWOOD WITH
304 x 2-1/8 x 15-3/4" ] = 15/8 15/8" 50. HOLE
1/2%11/16x 18"  CROSS CLEAT
(2 REQD.) 12 % 1-1/16 x 18"
R 1/2 x 1-1/16 x 19"
a4 x
3/8" HOLES, 16:5/8 = 16-5/8"
< | 1-1/4" DEEP
~ T
123047 AN 61/2" 4
d:1/4"
PAINTED 4
WHITE —
INSIDE \\\
4 !
: !
=’
0 ‘\1-‘3:2-1.-'-1"00%1_
' A PEGS SANDED FOR
\\ EASY FIT
LAMP N 1:3/4 x 1:3/4 x
CORD 27:1/4" LEGS
34 % 4-7/8 x 18-1/8"
O] 1308 % 1.9/8 0 2%
i LEG
To —o| j=— 1/8* SHOULDER
4]

3?5:"3 16-6/8"
16-5/8 & 164

34 xd78x
16-5/8" (4 REQD.)

PM art: Poter Trojan

PM black-nnd-white photos: Rosaric Capotosio

FH SCREW 3" NO. a/ﬁ

FURMITURE GLIDE "'Q

Dasigns:
4.1/8" P. L Shaliko
| and Bill Ingham,
GE Lamp Div.
deaigners

Set blade high and make two right-angle
cuts to notch corners, Always make such
cuts so waste falls free to the oulside.

Use pair of notched blocks and a C-clamp
to hold each leg for gluing. Apply water-
proof glue such as two-part resorcinal,

g FOPULAR MECHANICS

Form clearance shoulders on two leg faces
by making partial passes on jointer. Tape
mark on table shows when to stop cut

.

Insert lamp cord in bushed hole of fix-
ture shell and connect the black and
white leads in the lamp with wire nuts.

ance for free movement
of the light box, plane
the four 134-in.-square
legs on two adjacent
faces to make them 154-
in. square from a point
4% in. from the bottom,
Do this on a jointer and
stick a piece of masking
tape to the rear table to tell you
when to stop planing. If you have
no jointer, take a 154-in.-square leg
and add lg-in. thick pieces to the
two outer faces at the bottom to
form shoulders.

iore holes for the pegs before
gluing and clamping to the plant
box. One C-clamp at each corner will
do. Use waterproof glue and a pair

Light box, painted flat white on inside,
is fitted with GE 32-w. 12 in. Circline
lamp FCT10/CWX (deluxe cool white) in
a standard fixture.

Usa %-in. spur bit in a drill press to
obtain clean-cut holes In legs for pegs.
Dowels are lightly sanded for slip fit.

Attach fixture to cenler of light box with
threaded nipple and nut. For safety, knot
cord after passing it through screw eye,



of notched clamp blocks. Attach the
2-in.-long leg extensions with glue
and fh screws in counterbored holes.

Two or more boards are glued to-
gether to build up the 18-in.-square
top which is cleated (across grain)
on the underside to prevent warp-
ape. Facing strips, ¥ x 1Ye-in., are
mitered and applied to the four
edgres, then the top corners are

Face exposed edges of plywood with Ya-in,
strips of solid wood. Use glue only and
clamp with masking tape until glue dries.

DOUBLE FIXTURE,
SIDE-MOUNTED

SHELF
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The legs are glued to the top in
Vi-in.-deep wells formed by gluing
and nailing 3-in. squares of plywood
to each corner. Wait until later to
glue the legs to the top.

Mount a standard cireular fixture
to the center of the light box with a
pipe nipple and a fixture crossbar,
You'll have to drill a hole in the side

Install side-mounted fluorescent lamp fix-
ture as shown here; regular bottom-mount-
ed type can also be used if you wish,
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of the fixture for a rubber grommet,
lamp ecord and switch.

Finish table with a coat of sand-
ing sealer and two coats of satin-
dryving varnish. Apply two coats of
bartop varnish to the inside of the
plant box, and paint the inside of
the light box matte white.

Now wvou can glue on the top.
Place it upside down on your bench,

(Pleage lurn o page 134)

Use fine-tooth plywood blade to cut “egg-
crate'’ lamp-diffusing grid. Material comes
in 24x48-in. panels, must be cut to fit.
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Remodel your bath for
easy care and good looks -

PM designs out the trouble spots
that trap moisture, dirt and germs.

by Mike McClintock Home anp sHop EDITOR
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lot of bathrooms are designed
A to look nice, but few are built
for easy maintenance. In PM's re-
modeling, easy care iz built into the
design. It was obvious that the shiny
new installation would look great in
the beginning, but we wanted it to
atay that way over the vears with
minimum cleaning. Here's how we
went about eliminating those nooks
and crannies that ean trap damp-
ness, germs and dirt that make a
bathroom look old before its time.

Make way for the new
The first job was a real pleasure
getting rid of the old fixtures,
eracked wvinyl tile and wallpaper,
Underneath this old skin were mil-

Easy-c!eanmg tiles on the
vanity are recessed In the
wall, In a small bathr:
you nead all the llec
you can get, The white
cura grout is sealed wit
|||1;_1|d g
with a crystalline finish on
tiles, It Torms a wate
barrier to stand ve
heavy-duly use
on either ‘:ilf_!r_ of
medicine che d a tou
of elegance, The Kohler
toilel reflected in the
mirror s wall-hung. It wil
eliminate hard-to-clean
unsanitary areas

one, Combined

The one-plece tub and shower en-

closure i= made of fiberglass by
Kohlar Tha maath urfaci has
many 1 ac Fii 1ard i
e eams or |oints to cri and 1
whaole installatio 1 OFr tap op
| Thi inly nol | rawhack
1 18 TE 1 I K e qglass
I joor made | it % £
[ m i ile I ¥ tham
@yl have 1o J




dew, stains and soft spots from
vears of typical bathroom spills and
aplashes—not a good foundation for
the new fixtures and tile. So we went
farther. Old, moisture-ridden wall-
board was easy to pull off the studs
and the water-logged plywood sub-
floor came up in pieces. We replaced
insulation batts that had settled in
the outside wall with new 3l4-in,
foil-backed fiberglass insulation.
With the walls totally open, it was
a zimple matter to run a new BX
cable for the built-in light over the
new tub enclosure. Good access also
made it possible to solder a copper
cap onto the toilet waste drain be-
low the floor and extend the line to
meet the in-the-wall drain of the
new wall-hung toilet. (This is a good
time to snake through your drains
to avoid septic blockages later.)
After we coated beams and sills
with Woodlife (a moisture-resistant
sealer), we laid 54-in. A-C exterior-
grade plywood down to make a new
subfloor. Rough carpentry included
adding two 2x6 studs at the corner
of the room to give extra support
for the steel hanger that carries the
weight of the wall-hung toilet. We
measured the rough opening for the
new tub and shower enclosure and
framed a 3-ft.-wide 2x4 partition
to separate tub from toilet. Using
2x4s on the flat, we framed a
dropped ceiling over the enclosure,
For the new skin for the bath we
re-covered all walls with 4-in mois-
ture-resistant Sheetrock. You can
identify this special board at the
lumbervard by ita light green eolor,
Its surface is ideal for ceramic-tile
installations. A three-coat taping
job completed the new surfaces,

The tub enclosure

We wanted a one-piece, fiberglass
tub and shower unit. The only prob-
lem was how to get it into the room.
The existing door was 32 in. wide;
the tub, 34 in. wide. Although it
meant removing the door and jamb,
getting the maintenance-free unit
inte the bathroom was definitely
worthwhile, There are no hard cor-
ners on the amooth, glosay-surfaced
enclosure; no seams to caulk, no
tiles to fall off the walls and no
nooks and crannies to collect dirt.

CQur unit is made by Kohler in a
new off-white color called parch-
ment. We opted for this more sub-
dued tone and added color with the
tile, shower curtain and towels. It's
easy to change if you tire of the
color, but fixtures are there to stay,

The only other fixture to install
was the vanity. We saved space here
by recessing the vanity in the stud
wall 3% in. Front and side were

(Please turn o page 124)
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Resurfacing. A new S5&-in. A-C exterior-
grade plywood subfloor provides a dura-
ble and solid surface for the ceramic tile.

— <
, , m l ;

Framing in. A new dropped ceiling joins
the partition separating the tub and the
toilet, The one-piece unit fits inside,

Fm

Lighting. The built-in “highhat" fixtura
has a rubber washer between glass bowl
and tha bulb inside to lock out molstura,

ﬁ v
Showerhead. Kohler's unil has a water-
saving lever to cut down the flow. A rag
will protect the finish from the wrench.

CARPENTRY AND AN EASY-CLEANING TUB

More strength. The wall-hung toilet is
supported by a steel hanger that must be
bolted through two new 2x6 studs.

A new skin. Moisture-resistant Sheetrock
Ya-in. thick is a durable wall surface
that's ideal for ceramic-tile applications.

Tub plumbing. Install the drain first, You
can work the copper supply pipes around
it to the single mixing valve (inset).

Details. Four optional cover plates are
provided for each faucet. The drain flange
was sealed with a thin silicone bead,




"With Rod Mace and State Farm,
we have the best of both worlds.”’

BRI . e o

| Nancy Davis of Houstan, Texas, shown here
with husband, Glenn: "We wanted abig,
financially sound insurance company witha =~
good reputation. And a nearby agent who
was known for taking good care of his
policyholders. With Rod Mace, we have
both. He provides all the different kinds of
coverages we need—life, health,
homeowners and car. And he's right there
in the neighborhood to give us personal
service on all our differént policies. He
really cares, and he's Backed by State Farm.
We have the best of both worlds ... "

See you é:ellﬁﬁd Pages foryour
nearby State Farm agent.

L ]
Like a good neighbor,
L ]
State Farmis there.
STATE FARM INSURANCE COMPANIES
Home Offices: Bloomington, lllinois




REMODEL YOUR BATH

{Continued from page 122]

covered with a suede-finish For-
mica colored like the fixtures. We
used the paper template supplied
to make the vanity-top cutout,

Maintenance-free tile

We chose a crystalline-finish, deep
blue tile made by American Olean.
Although you can find less expensive
imported tiles, in general they are
not as uniform in finish and size as
American-made tiles, Even seams
from one end of the bath to the
other are essential for appearance,

Firast we established the tile
height on the walls. For convenience,
adjust height to accommodate the
nearest full tile. We used a bullnose-
edged tile to form the top border
and a rounded cove tile at the base.
Wea started work on the walls by
apreading 3 or 4 square feet of ad-
hesive with a notched trowel and
placing the tiles next to each other
with a firm press of the hand.

Chances are slim that your floor
dimensions will match the dimen-
gsions of full tiles, so use uncut tiles
in the most visible areas and save
the ecut (or uneven tiles if your
room isn't square) for less promi-
nent areas. The scored tile we used
appears to be individual 234-in.

EASY-CARE TILE

On the wall, Establish the wall height and
lay out dry tiles to check it. We recessed
the tiled vanity top 3%-in, into wall.

A GOOD-LOOKING VANITY
;'i

Medicine chest. Fencil in the cut lines
with the aid of a level. A kayhole saw
will make the cuts smoothly and evenly.

Convenience. Soft light, 25-watt bulbs
throw an even light en the vanity. Install
a grounded receptacle next to the switch.

Adhesive, Spread out about three square
feet at a time with a notched trowel and
press each tile into place firmly.

Wiring. Light strips flanking the chest are
wired to a junction box above the open-
ing. Use wire nuts on all splices.

I}

Drainage. We used a noncorreding PVC
trap and copper tubing to connect the
old pipes and new sink

3 .- i

Cutting. Most local tile suppliers can rent
you a cutter and chippers. After you
score the surface, the tile snaps evenly.

The floor. A coved base eliminates one
more hard-to-clean crack, Make sure no
nallheads protrude from plywood floor.

124 POPULAR MECHANICS

Grouting. Apply the grout liberally, fore-
ing it into the seams by making continu-
ous passes with a rubber-coated trowel,

Cleaning up. A window washer's squee-
gee is ideal for removing the excess
grout. A rag removes the final film,



w

squares, but is applied in single
blocks of four scored areas.

A durable finish is achieved with
a two-step process. First, force the
dry-cure grout into the seams with
a rubber-coated trowel. Several
passes over the same area will com-
pact the grout. Don't worry about
the excess. A window washer's
squeegee will remove it. Follow this
with a damp sponge; it will remove
all but a fine film which can be
“polished” away with a dry rag.

The following day we finished the
tile job by brushing a liberal coating

of liquid silicone on the grouted

joints. This is tedious, but it will

save yvou hours of maintenance,
Two coats of washable latex paint

completed the resurfacing of our

- modern, efficient bath. The thorough

installation will keep it looking
good with a minimum of effort, * * *

The wall-hung toilet is supported by a
steel hanger. Drill holes for the bolts and
remove enough tile for the waste drain
connection. A plastic sleeve will protect
the fixture as the threaded bolts pass
through the wall. Careful layout is es-
sential for proper alignment of the bolts
and the openings in the hanger. If your
measurements aren't exactly right, you
can loosen the bolts to the 2x6s and in-
gart shims., The floor tiles stay intact.

AN EASY-MAINTENANCE, WALL-HUNG TOILET

This can be
a real help.

Meet STP Carburetor Cleaner.
A spray. Its needlenose can get

eyes. STP Carburetor Cleaner.
Could be what you need.

ti Right now. STP
;  Carburetor Cleaner

OCTOBER 1976

into tough places — to help clean
throttle plate, choke, linkage, and
the PCV valve. The varnish and gum:
can actually dissolve before your




FREE BLUEPRINTS
and PLAN READING LESSON

home. Mail coupon below today—see how you,
too can propare a better InCome,
or start your own contracting
e s o e o e G Sl e B
CHICAGO TECHNICAL COLLEGE Veterans
Dept. PM-106 2000 5. Michigan Ave,, Check
Checago, 111, 60616 Here

Please mail me a Free Trial Lesson, Blueprints
and Builders Catalog. | underitland thare is no

obligatien—no salesman will call,

CHICAGO TECHNICAL COLLEGE

NAME AGE
2000 5o0. Michigan Ave., Chlcago, IIl. G0B1E ADDRESS.
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- fﬁg. HALL TREE  MaH0GANY

Reg l129.79l
Its new, unique, different

and the most stunning piece of = Solid Oak.
furniture that we have ever * Solid Honduras
offered and you save hundreds Mah ;
by doing it yourself, when you * Raised Panels of
p‘gri;l‘la.l_-l: diricct from our man- solid wood.
ufactunn ant, s F W

This f&lr'iiture kit is of solid . T:" :ndtlgluc:::;:ng&
hardwood construction and the shelf 34" solid wood.
uniqlul design allows you to * All rails %" solid
display your hall tree snu wood,
against any wall {cabinet base * Band sawed
is cut vo allow for baseboard), umbrella holders,
Kit includes all wood com- s Glove box com-

ponents, hardware and easy artment with solid
to follow instructions, E‘.‘m hinges.

This quality piece of furmi- . i
ture will speak for itself, and is Shaiey Guty Attione

brass-plated coat and
hat hangers.

* Complete hardware,
brads, drip pans
inchaded,
* Designed to fit over
baseboard, snug to
wall,

* All tenons and

sure to enhance the beauty of
your home or office upon
completion. We believe, you
will agree it is priceless.
Order yours now,

You can’t lose, if within
30 days you are not 100%
satisfied retum in original

carton for prompt refund. mortises pre-cut,
: Easy to follow
Visit our manufacturing plant. instructions.

Exit I-65 at Hwy. 47 then one
mile south, Bay Minette, Ala.

Shipping weight: 40 lbs Oak
35 lbs. Mahogany
We ship UPS where available.

Mirror dimensions
included. (Mirror is
not included due to
breakage in shipment.)
Craftmanship and
materials fully

Shipping charges collect. guaranteed
Allow 2-4 weeks delivery.,
3 Completed Model Shown Southern Maobile Industries, Inc. - Dept, 512-A _]
744" H x 118" D x 20%" W P. 0. Box 360 - Bay Minette, AL 36507 |
| Ship — Oak Kit(s) at $69.00 each |
! ORDER NOW Ship __ Mahogany Kit(s) at $79.00 each I
OFFER EXPIRES Total enciosed [ Alabama ressdents sdd 4% sales tas)
l |
We acoept personal checks.
| DEC. 31, 1976 TS Charge I
— BankAmericard “ard number Experen
| . MONEY BACK GUARANTEE |
If nat completely delighted and
100% satisfied, return in I MName
| shipping carion within ann fior I
immedsate refund = po noRsense —no Address
1 excuses = oomplete refund im- I
miediately.
I City State Zip I

I————-_—-—- ——.-u—u—-n—————-—.u____._l
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RESCUE IN SPACE
(Cantinwad from page 68)

will glide to a landing either at the
Kennedy Space Center in Florida or
Vandenberg Air Force Base in Cali-
fornia. Turnaround time is pro- 4
jected at two weeks,

The Orbiter can carry a pavload
of up to 65,000 pounds—a weight
equal to about 20 medium-sized cars
—in its G0-foot-long cargo bay. Two
big clamshell doors open outward
to discharge or take on cargo.

The Orbiter will carry out a vari-
ety of missions, including the deliv-
ery into orbit of space laboratories, -

Author seltles into rescue ball under the .
| alert eye of a Space Center technician.

telescopes and satellites. The craft
will also retrieve satellites for later
reuse, service scopes and satellites,
and even make on-the-spot repairs
of malfunctioning hardware, In ad-
dition, the Orbiter will function as
a “taxi,” shuttling technicians and *
scientists to and from orbiting labs.
If an Orbiter were to lose power,
for example, making it impossible ~
for the craft to return to Earth, or
if a crewman became injured and
required medical help, a rescue effort
would be mounted immediately.
Another Orbiter would blast off for
a rendezvous with the first craft.
The Orbiter's pressurized crew
compartment is designed for seven
persons, including crew, but in a
rescue up to 10 can be squeezed in.
Since space is limited, only two
crewmen will be equipped with space-
| suits with life-support backpacks.
The other crewmen and passen-
gers will have to rely on the “per-
sonal rescue enclosure” now under

{Please lurn lo page 128)



For a limited time, better gas  across the country. And we've Champions alone.
mileage is on sale. And you can  found that gas mileage improves So fill 'er up with Champions.
buy it in these special Mileage when worn plugs are replaced During Champion's Better

with a fresh set of

Sale packs of Champion spark
plugs. Because tests have
shown that fresh
sets of Champions
‘i
-

Mileage Sale.

can save gas.
We've been testing
cars like yours all
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Toledo, OH 43661 St



RESCUE IN SPACE
(Continued from page 126)

development at the Johnson Space
Center in Houston. Deflated, it
stows readily in flight, but when
pressurized, it becomes & large
“beachball.”

Personal rescue enclosure

The user steps into it through a
zippered opening, sits and pulls his
knees up to hig chin to make him-
gelf as small as possible, and zips
himself in from the inside.

On the first try, this can be an
awkward maneuver, as [ learned
during a recent visit to the John-
son Space Center. A little practice,
however, would make the operation
quicker and easier. When the ball
was inflated, 1 felt quite comfortable
in the 34-inch-diameter cocoon.

Designed and fabricated by the
Space Center's Crew Systems Div,,
the ball is made up of layers of ure-
thane, Kevlar and an outside thermal
skin, It feels tough and substantial,
like heavy canvas. Limited visibility
is provided by a small Lexan port.

Here's how the personal reacue
enclosure would be used. After the
erewman has closed the zipper, the
ball is pressurized with oxygen

pumped from the disabled Orbiter's
life-support system. This air line is
then disconnected. Now the occu-
pant has about an hour's supply of
oxygen in the ball's limited life-
support system. He has a small radio
to communicate with his rescuers.

A crewman dressed in a apace-
suit carries the ball by its fabric
handle and maneuvers it out through
an airlock. NASA engineers are
considering three ways of getting
the ball over to the rescue craft:

B A spacesuited astronaut equipped
with a “man maneuvering unit” who
would simply carry the ball from one
Orbiter to the other,

B A clothesline device to be rigged
between the two craft, permitting
the rescue ball to be pulled across,

B The remote manipulator arm in
the cargo bay of the rescue craft to
be extended, enabling an astronaut
standing on a small platform to
pluck the rescue ball from the dis-
abled craft’s airlock hatch.

A new spacesuit also has been de-
gigned for the Shuttle program.
Technicians at Houston showed me
a prototype, explaining that it was
made of the same material used in
the rescue ball. The suit will be an
“off the rack" produet available in
three sizes—amall, medium and

large—and will be worn by both
men and women. Though alterations
(“adjustments,” in NASA language)
will be available, the suits will not
require the painstaking custom work
involved in the Apollo suit.

The Shuttle suit comes in two
units—one for the upper torso, one
for the lower. They are joined at the
waist to form a tight closure. The
backpack life-support system is an
integral part of the upper half, an-
other advantage over the Apollo de-.‘
sign. When the Apollo astronauts
walked on the moon, they had to re-
move a bulky 75-pound life-support
syvstem from its storage location and
then connect it to the suit.

Use of the tough Kevlar material
has permitted technicians to con-*
struct elbow, knee and wrist joints
from flat fabric rather than follow
the Apollo pattern where joints were
constructed of molded rubber and
cables, The fabric joints provide
greater mobility and reduce weight.

Though the new suit and the res-
cue ball constitute relatively small
parts of the overall Shuttle pro-
gram, they could prove vital in an
emergency. The safety of space tra-
velers in the 19808 will depend
greatly on the work being done today
at the Johnson Space Center, * * ¥
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Win the Super Bowl.

Enter PEAK'S Super Sweepstakes and you can win a complete trip
for 4 to the Super Bowl or any of over 600 other super prizes.

Sweepstakes Grand Prize—A complete trip for four to the
Super Bowl (including air fare, accommodations and game tickets).

@ 2 Second Prizes—One complete trip for two to the AFC Play-Off
Game (including air fare, accommodations and game
complete trip for two to the NFC Play-Off Game (including air fare,
accommodations and game tickets).

B 5 Third Prizes—Sony 15" Trinitron Color TV's.

@ 100 Fourth Prizes—Spalding J5V Footballs.

B Super

[ 500 Fifth Prizes—PEAK Highway Emergency Kits, a safety-plus
for every driver.

Every entry blank has a coupon that gets you 50¢ per gallon refund
on Peak antifreeze and coolant.

All you do is go to your local PEAK dealer, go to the PEAK Super
Sweepstakes display and fill out an entry blank. There's no purchase
necessary. Or just write your name and address on a plain piece of
paper and send it to PEAK Super Sweepstakes, 2350 East Devon
Avenue, Des Plaines, lllinois 80018,

Write-in entries only from Missouri and
Wisconsin. Void where taxed, prohibited
or otherwise restricted by law. Offer

expires December 1, 1976

tickets), One

Northarn
I\] s
Company
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INTRODUCING
BATTERIES THAT DIE.
AND THEN
COME BACKTOLIFE.

That's right.

With the new GE Recharg le

Battery System, when our battery runsdown

you don't have to run out and buy a new cne.

Instead, you simply snap our rechargeable
batteries into the handy rechcr%?es;,;stem.
plug it in overnight. o
You have a brand new battery.
Without ever leaving your house.
And that same battery
that you charge once
can be charged again
and %ggm up to

Thatsright. 1,000 times.
Which means that instead of ordinary
batteries that may last for weeks,
the GE Rechargeables can last for years.
So not only do yousave yourself alot of time
and inconvenience, you also
save yourself a lot of money,
By having a battery that's re-
placed whenyou plug it
into a socket. Instead of
one thats only
replaced by
reachingin
your pocket.

From the people who brougﬁt you the lightbulb.

GENERAL (35 ELECTRIC




097. DO-IT-YOURSELF PLUMBING by Max Alth. How to
do every plumbing job step by step, from fixing a leaky
faucet to installing all the plumbing in a new house. 471
show-how illustrations. Retail $11.95.

075. HOW IT WORKS ILLUSTRATED by Rudolph F. Graf
and George J. Whalen, Detailed technical drawings and
easy-to-understand explanations on a wide variety of tools,
appliances, machines and gadgets. Retail $10.95.

085. COMPLETE GUIDE TO HOME APPLIANCE REPAIR
by Evan Powell. How to repair dozens of large and small
appliances including toasters, fry pans, sewing machines,
skillets, refrigerators, more. Over 500 how-to pictures.
Retail $11.95.

101. WOODWORKING PROJECTS FOR THE HOME (from
Popular Science magazine). Construction plans for more
than 100 projects—tables, desks, chairs, storage units,
much more. Retail $11.95,

042. FORMULAS, METHODS, TIPS AND DATA FOR
HOME AND WORKSHOP by Kenneth Swezey. Thousands
of methods, calculations, tables for every home or work-
shop job. Retail $10.95.

050. COMPLETE BOOK OF HOME REPAIR AND MAIN-
TEMANCE by Jackson Hand. How to make homa rapairs
experily, modernize as you repair. Retall $9.95.

058. HOMEOWNER'S COMPLETE OUTDOOR BUILDING
BOOK by John Burton Brimer, Everything you can build 1o
beautify your yard: patios, fences, terraces, walls, walks,
steps, trellises, planters, more . . . 235 projects with com-
plete construction plans. Retail $12.50.

POPULAR SCIENCE BOOK CLUB

Every book here was custom-writter

105. COMPLETE BOOK OF WOODWORKING by Rosario
Capotosto. 2000 step-by-step illustrations make you a
master of every woodworking technique plug wood identifi-
cation, seleclion, purchasing, handling . . . working with
hand and power tools (porlable/stationary). Retail $13.95.

1062. 2-VOL. SET: HOME GUIDE TO LAWNS AND LAND-
SCAPING by Bruce Cassiday and HOW TO BUILD PA-
TIOS AND DECKS by Richard Day. Professional advice,
plans, and hundreds of illustrations show you how to im-
prove your property. Retail $13.90,

036. THE HOW AND WHY OF MECHANICAL MOVE-
MENTS by Harry Walton with brilliant explanatory drawings
by Ray Pioch. How six basic mechanical elements power
every machine ever invented, Retail $10.00.

038. ELECTRONICS FOR EVERYBODY by Ronald Benrey.
Do-it-yourself electronics. How to build kits or your own
projects. Relall 57.95.

044, COMPLETE BOOK OF HOME WORKSHOPS by
David X. Manners. Everything about how to design, plan
and build an efficient home shop for every purpose, Retail
$11.95,

084. DE CRISTOFORO'S COMPLETE BOOK OF POWER
TOOLS, From %" drill fo lathe—how to use all your power
tools more effectively, Over 1500 how-to [llustrations.
Retail $11.95,

113. SMALL GAS ENGINES: How to Repair and Maintain
Them by Paul Weissler. [llustrated how-to on care, trouble-
shooting of all two- and four-cycle gas engines; mowers,
blowers, chain saws, more. Refail 510.95.

053. HOW YOUR CAR WORKS by Sam Julty with brilliant
explanatory drawings by Hay Pioch, How all the systems
of your car work—engine, fuel system, exhaust system,
drive line, brakes, more, Retail $11.95.




POPULAR SCIENCE BOOK CLUB members
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when you join the Popular Science Book Club

And then keep saving up to 60% on
books covering a wide range of subjects . . .
home improvement and repair, house-building,
cars and car repair, home workshop, appliance
repair, electronics, how things work, home
protection, mathematics, masonry and
carpentry, modern technology, science,

space and more.

% The Popular Science Book Club regularly offers custom-
written books to its members. These are specially
commissioned books written by the leading authors in

’ the popular science field on all the subjects of greatest
interest to members. Men like Ralph Treves,
R. J. DeCristoforo, Richard Day and many more.

These books are offered at
discount exclusively to
Popular Science Book Club
members. Nobody else can
get these books at the
discounts available to Club
members. And, in addition

to these Popular Science
original books, you're offered
the best books on popular
science subjects from all
other publishers. These books
are available at the same
giant discounts: up to 60%!

Repairing screens.

Simple hamemade |ig permits cutling tapered pleces
on the radial arm saw,

HOW POPULAR SCIENCE
BOOK CLUB WORKS

= You gel any 4 of these books (up o

352.30 worth of books) for only $1 plus

Eumnga and handling when you join
opular Science Book Club.

= Aboul every four waeks, you receive a
bulletin describing the coming selection
and allernate books also avallabla. If you
wanl the selection only, do nothing. It wlill
be shipped to you automatically. If you don'l
want the book, or want alternate books,

or na books, just indicata your wishes on
the form that comes with the bulletin

and raturn it by the date shown,

= Your only obligation |s to buy two Club
gelections in the next year,

* ¥ou save up lo 0% on every book,

yet virtually all PSBC books are Identical to
publishers' editions. Same binding, paper,
jackel—same everything except price,

* You may relurn any book within 10 days
afler examining it It you're dissatisfied with
it for any reason.




K-D Tools make
weekend
carrepair jobs
easy!

Want professional results when
you "do it yourself" ? Use the sama
K-D Tools professional mechanics
use to speed and simplify the
toughest repair jobs, Visit your
auto parts jobber who features
K-D Tools and check out these
typical time and money savers;

K-D 2402
Bendix Brake Tool

Essantial for work on Bendix
shoe brakes, One end re-
leases brake shoe return
spring for shoa removal,
the other reinstalls
spring.

i

A, K-D 2394

f Oil Filter

o Wrench
ot Makes It a

cinch to remova
any disposable
oil filter 3%," to
. 33" in diameter.
Can't puncture or crush
filter even in closest quarters,

K-D 2397
Snap-Ring Pliers Set

Set Includes internal and external
snap-ring pliers with interchangeable
points. Assures fast, easy removal and
replacement of rings.

automotive specialty
hand tools. Mail
coupon for your copy TODAY.

r =) T00LS /|
| make tough jobs easy

K-D Manufacturing Co,, Dept. PM,
Lancaster, Pa. 17604

Send me FREE 68-page pocket catalog.

o |

Address

City State Zip
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THE WAY TO GROW

apply glue to ends of the legs and
wells and stand legs in the wells.
Weight of the table will hold it until
the glue dries,

ROOM DIVIDER/PLANTER

As a hutch or freestanding room
divider, this planter makes a hand-
some display case for plants. Birch-
faced, lumber-core plywood is used
for exposed surfaces; common fir
plywood and pine for the rest, Use
your portable saw with a smooth-
cutting blade to cut the pieces from
vour 4x8-ft. panel. Remember to cut

| with the good side face down when

(Continued from page 119)

using a portable saw. Guide it with
a straightedge clamped in place,

All exposed plywood edges are
faced with strips of solid wood, so
allow for them when ripping your
pieces for width. If you're planning
a room divider with both front and
back exposed, cut the sides 11 in,
wide instead of 11%4 in. Cut all
croaa and shelf members 38 in. long,
then butt, glue, nail and cleat them
to the sides. Since solid wood gener-
ally measures "Ma in. thick and ply-
wood 12/16 in. thick, the slight extra
thickness helps in gluing and adding

{Please furn lo page 199)

Temperature. A daytime-temperature
range of 70 to 75° F., (nighttime, 60°
to 65° F.) is recommended for develop-
ment of quality plants, The cooler night
temperature s important because
plants gather their food during the
day, but digest it during the night.

Humidity. The recommended humid-
ity for most plants is 45 to 50 percent
or higher. Often, in winter, homes have
a relative humidity of only 10 to 15 per-
cent. Cacti and succulents will do well
under these low-humidity conditions,
but other plant types will suffer,

You may increase the humidity by
misting the plants twice daily with a
water-spray atomizer, by setting the
pots on trays of water-saturated gravel,
or by using a portable room humidifier.

Ventilation. Plants lose water vapor
through small pores on the underside
of the leaves. Poor ventilation causes
this to condense in a film on the leaf
surface encouraging disease-produc-
ing ocrganisms. To limit this, use a
small fan or humidifier with its own fan
to circulate air around the plants.

Plant spacing. Crowded plants result
in long weak stems and encourage de-
velopment of foliage diseases due to
lack of air,

Soil. Since heavy clay and some
othar natural soils are not desirabla for
indoor plants, many hobbyists use
commercial soils that are well asrated,
provide excellent drainage and are
sterilized before packaging. They con-
tain shredded peat moss, vermiculite
and perlite with added nutrients. You
can purchase them under trade names
such as Jiffy-Mix and Redi-Earth, Ex-
pandable containers for starting seeds
and cuttings are alternatives fo loose
=0il pots and can be purchased under
the trade name Jiffy-7 Peat Pellets,

Fertilizing. There are many kinds of
complete fertilizers on the market. A
complete fertilizer has three major ele-
ments—nitrogen, phosphorous and po-
tassium—and comes in dry powdar,
liquid or tablets. Follow the directions
of the manufacturer, but remember, too
little fertilizer is better than too much.

Watering. Many automatic watering
systems are now available for Indoor
plantings, but the best method is still

GROWING TIPS [Conlinued jrom page 119)

to inspect your plants daily and water
them by hand when needed. Over-
watering Is the most common cause of
trouble in growing house plants. Water
plants in the morning when the temper-
ature is rising. Use tepid water, not
cold water from the tap.

From experience you will learn how
much water each plant needs. Differ-
ences of size and leaf area, plant type,
conditions of soll, and temperature of
growing area will affect your decision.

Cullings. A common way to start
new house plants is with cuttings. A
cutting is any part cut from a plant
capable of producing roots and contin-
uing growth, thus developing into a
new individual plant. The cutting al-
lows plants to mature rapidly and
closely resemble the parent plant.

Cuttings of 4 to 5 inches can be re-
moved from a parent plant with a
sharp knife. Cut the stem just below
the joint. As soon as it is cut, insert the
cutting into a molst rooting medium
such as vermiculite, perlite or a fine
grade of peat moss. Keep medium
moist until the cutting has rooted.
Cuttings should be transplanted as
soon as rools are well developed.

Seeds. Sow seeds as evenly as pos-
sible in a container having good drain-
age; then cover with a fine soil. Or use
compressed peat pots, following the
maker's instructions. Small seeds
should be lightly covered, while largaer
seeds should be covered to a depth of
twice their greatest diameter. Dampen
the soil with a fine spray and cover the
container with clear plastic or glass o
maintain the moisture of the medium,

The temperature for seed germina-
tion should be about 10° higher than
that required for normal plant growth.

The small seedlings should be pot-
ted or reset as soon as they are large
enough to handle.

Hardening off plants. Bedding plants
(flowers and vegetables) started in-
doors are soft and must gradually get
accustomed to the wind and sun. A
waak before transplanting the garden,
move the plants outdoors to a shel-
tered, shady place. After a couple of
days outside, the plants will become
stronger and ready for the sun. % % &

T



Trucks
havegotit
COuUNnts. o

When you've got a big job to do. like engine. Front disc brakes. Independent

building vour own house, vou need a big  front suspension.

job pickup. Like a 1977 Dodge. Big job Big choice of options. Including a

or small, Dodge is a working pickup. choice of engines, From 318 1o 440 VE&s*

Big standard payload. Dodee’s A shiding rear window. A removible Sky

D100 six-gylinder is designed to carry big  Lite roof. And Dodge’s Overdrive-Four

standard payloads up to 1500 pounds. speed manual transmission®

And 1t's got a lot of practical leatures ig, beautiful styling. You can

vOu can count on, too. count on your new Dodge DX o turn

Big list of standard features. Like more than a few heads with its new look .

sturdy double-wall construction. A If you ever build a house as well as e
i i . W L

tailzate you can lower with one hand. Dodge builds the DIOO pickup, you can pSSEES

And take off without tools, A Slant 5ix count on it to last a long, long time %
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e of the most import n
tools you 1l ever buvy.

= -

i
= Lumiber
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Why ? Because MASTER SHOP
GUIDE lays out everything you
need to know, graphically and
ready-to-use,

What? All about nails, screws,
bolts, wall fasteners, drills, abra-
sives, lumber, plywood, gypsum,
adhesives, paneling, shop math,
stair construction, masonry, wood
finishing, plumbing, pipe fittings,
electrical work, gutters, concrete,

remodeling measurements plus a.

built-in ruler, protractor, 45° tri-
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Sl Plumbing

T LW KL l\ituldllm—

s il xires

L- Baolts, machine
SCTEWS

i washers

Master She 1|1 lmnh

angle and compass, You'll use it in
every job you tackle.

How? Twelve hang-up, stand up
boards. 24 surfaces of laminated-
to-last wipe-clean plastic. 56
charts. The fundamental work-
shop reference tool.

Who? Chances are, your “shop-
wise” neighbor already has one.
Nearly two hundred thousand sets
have already been purchased by
Popular Mechanics readers and
shop enthusiasts.

ﬁ.l.“

When? Right away! Youcanget
your set in a few days by mailing
this coupon along with your check
or money order for $3.95 plus 5ﬂ¢
shipping.

PM Master Shop Guide, Dept. D-5,

Box 1014,
Naw'\'nrk N.Y. 10019
Pleass send mo __ sst(s) of Popular

Mechanics
MASTER SHOP GUIDE. I encloss $3.95 plus 50¢
for each set ordered.

Mame

Address

State




The Black Watch Kit $19.95
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The Black Watch Kit by Sinclair

is unique. Controlled by a
quartz crystal...powered by
two hearing aid batteries.

Styled in understated elegance

the Sinclair way. No knobs

no buttons. To see the exact

¢ time or date just touch the
face of the case. A re-set
control is on the back.
THE KIT CONTAINS
1. pri ircuit boan
prated oroult e Dimersions: -4/ X 17 XN
.| 2. integrated circuits e 12 sunce
3. encapsulated quartz crystals S VA wids
™ 4. trimmers Cas: Spacially designed unbreakable black mate
5. capacitors plastic. Woter resistant.
.| 6. LED displays Bamteries:  MaBary RMATH
7. 2-part case with window in positions Accurscy:  0n 3 Wik watch we guarniee. scoissor

8. batteries
8. battery-clip
10. black strap (black stalnless-steel
A bracelet optional extra — see order form.)
ki 11. full instructions for bullding and usa.
All you provide is a fine soldaring iron
and a pair of cutters,

‘

within 8 second @ day. In building it yourself
you may be able 1o adust the immar 1o
schigve an accuracy within @ second & week.

-

an
aahdarinil

KIT COMPONENTS

II 1. Coill
2. LSlehip

3. Interface chips

4. Printed circuit board

5. Keyboard panel

8. Electronic components pack

7. Battery assembly and on/ off switch

. Case moldings, with buttons windows and
light-up/display in position. Soft carrying case
8. Comprehensive instructions

10. Assemble time is approximately 3 hours.

— Black Walch Kit(s) with stainless steal band at $24 .88 . ... ..
| —Sciantific Calculator Kit(s)at 81485 .. .. ... ..............
|—Assembled Black Watch{as) with slalnless sieal band al $38.95
|— Assembled Scientific Calculator(s) at $18.85 .. .............

—Sales Tax (M.Y. Rosidenmis) ..........ccvcviuneniiavinnes
|— Shipping and handling (§2.00 PER UNIT)
I Enclosed is check/ MO (payable to GFN Industrisa Ing. p

—llack Watch Kit(s) a1 $19.88 . ... ..ot i innaa 1

TOTAL . v NP

Designing the Sinclair
Scientific was no small feat
of engineering, but you
don’'t have to be an engineer
to assemble it with our kit.

You can put together the world's
most remarkable scientific cal-
culator from eight groups of com=
ponents, using only a soldering
iron and a pair of cutters. (Com-
plete instructions are included.)
Less than 3/ 4-inch thin and 3-3/4
ounces light. British-made Sin-
clair Scientific isn't just portable,
it's pocketable.

All parts are tested before ship-
ment — and we guarantea any
correcly assembled calculator for
one year.

Features of the
Sinclair Scientific

FUNCTION

Algabiraic logic

Fiwe functian mamary

Sine, casine, tARQENt, acEns,
STCO0Sing, Srctangent
Dagrees/radians switch

Lnand e*

Square root, piand reciprocal

Bdigit mantisss, plus 2 digh axponent
Automatic constant

Pocket-sized. 4173 X2 X116,
Weight: 4 ounces.

Barery life. Low-coat, dsposabde
ABA banenes Inot included) oparate lor
giound % hows of continudus ush.

MMARY =

1. FREE JRIAL OFFER If you decide nat to keap and
pazemble your ki, you may return it undamaged with-
in 10 dawys for & refund of ns purchass price

2 SERVICE W o problem arses = bulding your kit,
Sinclair Service Deparment will fix it for you ot &
nominal charge.

NAME

3. WARRANTY Your correctly sssembled kit will be
nepeirad or repleced by Sinclair if it fails to oparate
within one yaar of purchasa free of charge lexcept in
the case of misuse|

4 Tao order your kit, just use the coupon and mail it
with your check or maney ordar to: GFN Industres,
Inc., B Commercanl Straet, Hickaville, New York TIE00,

| To: GFN INDUSTRIES, INC., 6 Commercial Street, Hicksville, New York 11801

ADDRESS

CITY.

STATE ZIP.

Ouantity discownt: For B or more units, the to1sl shipping end handling chargs is 85.00.

KEY & PM-10WC
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For 1977some car makers
narrowet, lighter full-size cars.

" "Ford LTD. The full-size car that kept its size.
eyt be 144 l'_'-.-- . e — j‘-' ;_-; --'-_-'}E-.-_'?- 2 LN :

o

The trimmer, sportier LTD I at a trimmer price.

FORD

FORD DIVISION ( Fomer )




will offer you only shorter,
Ford has abetter idea.Choice:

Ford LT D.The full-size car that kept its size.

-

This year some car makers are mak-
ing their full-size cars smaller. But
Ford believes that people who want
the traditional full-size car theyre
used to should have that choice. So
the 1977 Ford LTD hasn't been re-
duced by a single inch!

You'll find Ford LTD has a longer
wheelbase than cars like the down-
sized Olds 98 and Buick Electra and
about the same size wheelbase as
Cadillac de Ville.

And Ford LT D now has a longer
wheelbase than Chevrolets (both
Caprice and Impala) which have
come down to the same wheelbase
as the mid-size Chevelle.

Ride, room and
trunkspace—unchanged
Ford LTD has retained its rradi-
tional smooth, quiet ride. Interior
spaciousness, deep-well trunk,
road-hugging performance, long
wheelbase and 3%4-ton rated towing

capacity (with optional trailer tow-
inl\; ackage)are all unchanged. Keep
all this in mind when you go shop-
ping for a new car this year.

Will "down-sized” cars
have "down-sized"” prices?
As this magazine goes to \gess. 1977
prices are not available. When they

are, compare LTD's price to its
downsized competitors. Compare
with test drives. What you may
really want is the quiet ride and

roominess of Ford’s full-size 6-pas-
senger car: the 1977 Ford LTD.

SIZE COMPARISONS

Cars with full-size wheelbase

4-DO0OR MODELS 1977 1976
| Ford LTD 121.07 121.0"
Cadillac de Villa 121.5" 130.0"
Cars with mid-size wheelbase
hﬂfiLTﬂ n 118.0 —
Caprice 160" | 121.5"
Impala 115? 121.5"
" Chevelle 1neo” | neor

Ford LTD Country Squive: the full-size wegon thar kept its size,

Elegant Ford LTD Landau 2-door.

And the new trimmer,sportier LTDIL.

If you prefer a 6-passenger car that’s
trimmer in size and price than LTD,
Ford gives you that choice, too.
Ford introduces a sporty new line of
cars for 1977=2-doors, 4-doors, sta-
tion wagons—called LTD IL

A new idea
that'’s a better idea
Ford's new quiet-riding LTD 11
combines LTD's traditional high-
level of workmanship with a unique
sporty spirit that's aﬁ its own. The
result: a comfortable new car thar's
trimmer in size and price than LTD.

A new kind of value
Ford will price LTD I to strongly

challenge all competitors. So as
soon as 1977 prices are announced,
compare LT D Il value notonly with
other mid-size cars, but even with
GM’s cut down “full-size” cars.

And you should know thar all

e = ¢ [ T

LTD Il Squire. A trimmer wagon at @ trimmer price.

LTD I and Ford LTD 1977 prices
include V-8, automatic transmission,
EﬂWﬂl’ steering, power front disc
rakes, steel-belted radials, Dura-
Spark Ignition system, and more.

Shop where you get
a choice

Full size or trim size? Some car

makers won't give you this choice of

car sizes in 1977. Bur Ford will: full-
size Ford LTD or trim-size LTD IL

Sporty, erim LTD 1l Brougham 2-door.

So this year, before you decide on
the car size thats best for you and
your family, take a comparison test
drive. And compare prices at a
dealer who offers you a choice: your

local Ford Dealer.

FQRD

When America needs a better idea,
Ford puts it on wheels.




SAND-0-FLEX
Eliminates
Hand Sanding

Thousands of flexible sanding
fingers per minute sand curved or
flat surfaces. Takes one-fifth the
time sanding painted surfaces, re-
finishing furniture. Sand carvings,
moldings, picture frames, most ir-
regular surfaces.

MERIT

m mwm INE.

® wassed me T 1) DO

201 W, MAN"u"ILLE BOX 5447
COMPTON, CALIFORMIA 90224

ORDER BY MAIL

It mot available at your lumber yard, hardware
or homa center, arder direct:
SANDER KIT & brush 6" wheel and 2
abrasive refill coils. Adapters for 3/8 or

1/4* chucks or banch motor, Price
includes postage and handling. 522 "

Free Homea Workshop and Craftsman
brechure. -

140

=== -----q

1
1
1
1
I
1
[
'
[
1
1
1

J

POPULAR MECHANICS

TWO MILES DOWN

(Cantinued irom page 76)

nelly calls Luln on the underwater
telephone to report our progress. He
gives our pressure depth below the
surface and our altitude above the
bottom, as indicated by echo-ranging
on the seafloor. While the two figures
change each time, they always add up
to 3600 meters (about 11,500 feet)—
the total water depth at this site.

The vital link

No matter how deep we go, the
voice of Val Wilson, veteran diving
pilot and expedition leader aboard the
Lalu, comes through as though he
were down here with us. As with the
astronauts far out in space, this link
with old friends back in the normal,
safe world provides a strong feeling
of security.

By 3000 feet, we are seeing larger,
more luminous creatures and [ am re-
minded of the time when a sword-
fish charged Alvin, ramming its
sword between the pressure sphere
and the outer padding of buoyant
foam., It was hopelessly stuck and
died from decompression effects as
the submarine surfaced.

As my face is pressed close to my
port, it seems as though Jelle de-
Boer’s voice is coming over a public
address system. Then 1 remember
the acoustic effect inside a dome, like
that of 3t. Paul's in London or the
Capitol in Washington, where the
softest whisper is channeled to the
opposite side, seemingly amplified.

Donnelly, carryving out his routine
checks during descent, has found
that the electrical syvstem used to re-
lease one of our diving weights is not
responding at full efficiency. We car-
ry four such weights, each of 230
pounds, Two are to be dropped as we
near the bottom to slow our descent,
the others when we wish to rise,

Suddenly the bottom

After noting om my tape recorder
that this is Alvin's dive number 614,
I begin my eommentary :

“The time is 11:08. One hundred
meters off the bottom. The starboard
forward weight is away. This is the
one we were having a little trouble
with. Still descending. The STRASA
shows quite a few interesting targets
in the area.”

The STRASA is a horizontally
scanning sonar. Donnelly turns on a
powerful thalium iodide lamp on top
of the sub that casts a soft greenish
light. Suddenly there is the bottom,
showing up clearly below us, It is
flat, with a coarse, granular surface
largely formed—probably—from the
tiny shells or “tests” that sink after
their owners die. Below I can see

one of the two weights we dropped—
a stack of steel plates about seven
inches high that has sunk into the
bottom until its top iz flush with
the surface, giving an idea of the
latter's bearing strength.

Our mission is to drive the Alpin
up a steep slope that had been mapped
by echo sounding from the surface,
collecting rock samples representa-
tive of various layers of the trench
walls. Donnelly adjusts the sub’s trim
and ballast for the journey, then we
set off at what would be a good walk-
ing pace. The landscape is rolling
with steep slopes here and there, but
very rounded—strikingly similar to
the lunar surface observed on TV.

Jelle reports seeing a holothurian,
or sea cucumber, and almost simul-
taneously one appears on my side and
then others. They are a foot or more
in length, seemingly black with a
single, bayonet-shaped appendage
that sticks up at about a 45° angle.
I see what looks like an enormous
grasshopper. Jelle says it must be a
shrimp.

Mysterious scars

We have been seeing scars in the
sediment that resemble the gouges
left in sand by a mired motoreycle,
but we have no clue as to what kind
of creature might have caused them,
As we climb higher, the “tire” marks
are now everywhere as though there
had been an underwater motorcycle

rally. The gouges are six or seven

feet long.

The Alvin has a remotely controlled
arm and claw with whieh to pick up
samples and drop them into one of
several bins in front of the sub, I
record: “We are stopped, trying to
pick up what appears to be a rock.
Had to wait a while until sediment
settled. Now tryving to retrieve with
the claw., Jack is crouched like a
football player as he leans with his
head right in the porthole trying to
coach the claw out on its long arm
to pick up the specimen . . .

“We have just picked up the sam-
ple, which now appears to be wood.
Put it in bin bravo [voice code for
the letter B]."

Guided by STRASA, we come upon
rocky outcrops and cliffs. With their
whitish dusting of sediment like snow
on very high mountains aglow in the
greenish light, these steep rocks are
breathtaking,

For two hours, Donnelly claws at
fragments of the rock, trving to tear
them loose. The submarine shudders
and bangs against the cliff face—but
gently. Donnelly knows his busineas,

In over 600 dives and more than
10 years of operation, Alvin has had
an unblemished safety record. There

(Please turn lo page 144)
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THE ARMY RESERVE.
PART OF WHAT YOU EARN
IS PRIDE.

You may join the Army Reserve to learn a skill or to earn a second income. But you could
.come away with something a lot more important.
‘ It’s not something you can put in the bank. It’s not something you can buy either. You pay
for it with your sweat, your spirit, your mind, and vour time. It’s called pride.

You earn it during some tough weeks of Basic Training. You earn even more during an
advanced training period, where vou learn a skill you chose when you enlisted.
: After a few months of active duty, you start serving 16 hours a month at your local unit,
plus two weeks each year of Annual Training. That’s how you earn a gooc extra income.

A lot is asked of you in the Army Reserve. That’s why part of what you earn is pride.




Dremel
Variable Speed
Moto-Tool

gives the
handyman

a hand.

fingartip
speed con-
ol rom
5,000 ihrough
25,000 RFM

A man who works
with his hands works
a lot better when there's
aDremel varoble-speed
Moto-kool in them. Because
Moto-Tool is dozens of power
tools inone. IHgrinds, routs,
debwurrs, shopes, sands, canves, saws,
polishes, lonms, repairs, engraves and
shorpens. Dial siow speeds for work-
ing on hard materials, fos! speeds for
working on soft malerials, The Dremel
Moto-loal. Thera's nothing handier.
Sea your hobby or hardware dealer.
Dremel Mfg.. Div. of Emerson Eleciric
Cao, Rocine, Wis. 53406. Dept. T20-6..

Constant
spaad Moto-
Tool kils
frarm

£299510
§45.985.
variable

spead
Mako-laal

kits from $54.95
fo 45995

DREMEL"

Helping families to create —logether
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TWO MILES DOWN
(Continued from page 140)

have been a few scary moments, how-
ever. In 1966, while helping to re-
trieve a hyvdrogen bomb off the coast
of Spain, the miniature sub appar-
ently became briefly entangled in the
bomb's parachute shrouds. A few
years ago a mooring cable snapped
during launching, allowing the sub
to slip out of its cradle with the hatch
still open. The crew scrambled out to
gafety, but the craft filled with wa-
ter and sank. Not until a year later
was it raised and repaired.

The most hair-raigsing episode oc-
curred in 1974 during Project FA-
MOUS—the French-American Mid-
Ocean Undersea Study—when the
craft became trapped on the bottom.
The sub carries sufficient oxygen to
sustain its three occupants for 72
hours, but no more. If they cannot
regain the surface within that time,
suffocation is inevitable. For two
agonizing hours, such a fate threat-
ened the Alvin's crew.

The pilot on that dive was our
same Jack Donnelly. The exploration
was into the mid-Atlantic rift to see
if, as suspected, there were hot,
geyserlike eruptions in fissures that
cut deep into the valley floor 95200
feet below sea level. Such hydro-
thermal activity is thought to play a
key role in layving down veina of
metallic ore.

Sub won't rise

Jack eased the Alvin down into a
long, narrow fissure, then settled on
a jumble of boulders to make water-
temperature measurements. He then
attempted to move on to another site,
pumping water from his ballast tanks
and aiming his small maneuvering
propellers to drive the craft upward.
Sediment thrown up by the prop wash
swirled around the portholes, but the
altimeter was not changing. An ob-
server remarked in a matter-of-fact
tone: “Jack, we're not rising."

Donnelly immediately called the
chief pilot aboard the mother ship
Lutlu—the same Val Wilson monitor-
ing our present dive. He quietly said,
as did the astronauts of Apollo 13
after part of their spacecraft blew
up, “We have a problem.”

Wilson's first advice was to avoid
futile struggling and economize on
power. Donnelly had already shut
down all unnecessary circuitas, includ-
ing most of the lighting. The mosat
plausible explanation for their pre-
dicament was that the current had
carried the craft under an overhang-
ing ledge, pinning it underneath.
Donnelly took on ballast to make
sure that the sub didn't push up
apainst the ledge, jamming it even

more tightly below the overhang.

In a frantic struggle for freedom,
Donnelly thrust forward on the star-
board propeller and backward on the
port one, slewing the sub to the left.
Nothing happened. He reversed his
propellers and tried slewing the craft
to the right—still nothing. Finally,
with one prop aimed up and the other
down, he attempted to roll the sub
sideways, first in one direction, then
the other.

Methods of escape

Val Wilson from Lulu came on the
underwater telephone to agk if they
had made any progress. “One inch,”
Donnelly replied sardonically,

The Alvin, as we were told in our
predive briefing, has several modes
of escape from entrapment. Assuming
that blowing ballast doean't produce
enough buoyancy to tear loose, the
diving weights can be dropped. Also
droppable are the heavy sample-
collecting arm and the specimen
basket in which samples are placed.

If this still fails to free the sub,
one or more of the three batteries,
each weighing 580 pounds, can be
dropped. But if all three are dropped,
the sub is helpless with no propulsion
and only emergency communications
and lighting. The final alternative is
the release of the sub's afterbody
which might send the pressure sphere
shooting upward in a violent, uncon-
trollable, topsy-turvy ascent, Since
all these are extreme emergency
measures, the release buttons are
carefully covered by guards to avoid
accidental activation.

Finally, success

Wisely, the occupants of the Alvin
refrained from resorting to such
risky procedures. As was proved later
by gouges on the fore and after decks,
the craft had been clearly wedged
under an overhang and any increase
in buoyancy would only have made
matters worse, increasing the force
of the trap. Instead, Val Wilson on
the Lulu asked the crew to describe
in detail what they could see through
their porta. From their examination
they concluded that the sub was no
longer parallel to the fissure walls but
had swung about 30°. They decided
to bring it back parallel to the fissure
walls, then drive hard with the main
propeller on the stern,

This time, after more thrusting
with the side propellers, they were
successful, The submarine quivered
as it drove forward. With a lurch it
broke free—two and a half hours
after becoming trapped. Although
exhansted and drenched with per-
gpiration, the crew continued their
exploration for another two hours

(Please lurn lo page 146)
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Try this Shell “Fact or Myth” Quiz

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

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

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

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

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

Fact or Myth?
Motor oils made from Pennsylvania
crude oil necessarily perform better
Myth, Where oil comes from has very
little to do with the quality of the finished
product. The key things that make one
motor oil better than another are how
wellit's refined and the additives that go
into it. Those are the things that make
Shell's high-detergent motor oils good
enough to meet and exceed all U. 5. car

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

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

Fact or Myth?

Viscosity grade is important in
choosing the right motor oil
Fact. Every can is marked with a vis-
cosity grade number. If the number is
low, the oil is thin, flows easily and can
help engines start quickly on cold
mornings. 1f the number is high, the oil
is thicker and can help protect the

engine as it gets hotter,

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

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

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

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

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

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

If you'd like more information
about motor oil, write for our free
booklet, “Cuestions and Answers
About Motor Oil.” Shell Oil Company,
P. 0. Box 61509, Civic Center Station,
Houston, Texas 77208,
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This steam engine kit is an ideal project for these cold win-

ter evenings. It machines on a very small lathe such as the i
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batter machinist than you think. Or, it makes a great project

for school shop. The kit has all the parts you'll need, includ- I

ing complete drawings and instructions. It's a lot for $6.95, ||
postpaid. i\

The hobby of building engines like these
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copy of our FREE catalog or start with
some books like these: The BEGINNERS
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ENGINE FROM CASTINGS, $2; MODEL
STATIONARY AND MARIME STEAM EN-
GIMES, 57; VIRGINIA, Live Steam Loco-
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TWO MILES DOWN

{Cantinuad from page 144)

before returning to the surface—an
example of “real courage,” as one
expedition member later commented.

In our own briefing, we were
gshown more recently installed elosed-
circuit television cameras that en-
able those in the sphere to see the
otherwise invisible fore and after
portions of their craft. Had these
cameras been nvailable in 1974, the
trapped men could have seen what
their problem was,

We were also warned not to bring
lipstick or other highly flammable
material aboard our submersible be-
cause of the danger of fire. We won-
dered at the reference to lipstick, but
it was explained that at least one

woman has made an Alvin dive.

As we claw our way up the jagged
walle of the trough, I recall that
near-catastrophic incident in 1974
and am glad we have the same Jack
Donnelly as our pilot and the same
Val Wilson guiding us from above.
Their experience and expertise would
be invaluable should we encounter a
gimilar emergency,

Now, trying to jar loose rock speci-
mens, we set miniature avalanches
in motion. Slabs slide down the steep-
est slopes, throwing up powdery
clouds as in a mountain avalanche.
Jelle jests that if he gets frustrated
enough he might open the hateh, pot
out with a hammer and knock off a
piece. Indeed, looking out at the lovely
scenery around us, it is hard to be-
lieve that the weight of two miles of
water bears down on us from above,
Opening the hatch would, of course,
be impossible because it iz sealed
shut by the pressure,

Donnelly finally ends his two-hour
effort. Though we have only a tiny,
matechbox-sized specimen in the bins,
the time spent retrieving it is justi-
fied by the need for samples from as
low a a level in the trough as possible,
Direct study of the deep seafloor from
manned, deep-diving submersibles,
such as we are doing now, is opening
a new chapter in the exploration of
the earth's surface. It iz a generally
accepted concept that the grinding,
twisting, sliding movements of great
continental and oceanic slabs or
“plates” account for most earth-
gquakes and volcanic eruptions.

In trying to fit together the jigsaw
puzzle of past and present plate
movements, scientiats have found the
Caribbean to be a critical area, It
appears to have been a ‘“‘no-man’s
land" between two embattled conti-
nents—North and South America—

| whose converging and rotation dis-

the Caribbean floor. It has
(Please turn to page 148)

torted




Royce builds CB's that ride the 1tJLlL’,’hL’H'L roads. Because one loose connection
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shock of road bumps and wide temperature extremes isn't easy. It takes more
than care m construction. It takes advanced engineering design. That's what
Royce gives you. We developed the modular printed circuit for CB’s.
Our modular units eliminate most of the wires normally found in CB’s. By
elimmating these wires, we've eliminated a major source of repair problems.
Then, to make sure your Royce is working perfectly before you buy it, we
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TWO MILES DOWN
{Continued lrom page 146)

been suggested, for example, that in
the last 15 million years Hispaniola
—the island on which Haiti lies—
has moved 120 miles eastward relative
to itz neighbor, Cuba.

In the last 70 million years, ac-
cording to thiz analysis, the Carib-
bean floor has moved some 500 miles
east, relative to the Americas. The
Cayman Trough forms the northern
boundary of this Caribbean Plate,
along which most of the theorized

movement has occurred. Learning
more about the characteristics of this
deep trench—a giant, ever-changing
gash in the earth's crust—is what
makes our dives in the Alvin 20 im-
portant.

Onward and upward

Again Donnelly attacks a rock for-
mation. So that he can guide the
claw from Jelle’s port, he detaches
the entire arm-and-claw control unit
and carries it to that position. Much
time is lost as clouds of sediment
thrown up by the effort take long to

The 1975 Popular Mech-
anics Index-Shelf Wrapper
actually converts your "75 PM
issues into a formidable “ref-
erence library.” That's right.
over 4,500 entries have been
indexed and cross referenced,
The index is built-in to o hand-
some shell wrapper of sturdy, high
gloss lacquer board designed 1o with-
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disperse before Donnelly can see
what he is doing.

With more small apecimens we con-
tinue. Tracks about an inch wide
snake across the sediment for a dozen
vards or more, At the fresheat end of
one track is a sticklike object, seem-
ingly encrusted with sediment. There
is another track, again with a “stick”
at its end, then a third. Clearly, the
“gtick” is alive. Fish are rare but
present—some brightly colored. We
wonder how they can see in the total
darkness, especially those beautiful
colors, What is their purpose so far
below the surface of the sea? In-
triguing questions, but as yet no
definite answers.

The sphere is a medley of sounds:
rhythmic clicks, pings from the depth
recorder, electronic hums and the
strange sound of the STRASA, like
a great crowd at a great distance.
Flashing lighta, glowing dials and
status indicator lamps complete the
visual picture.

The air is fresh and temperate. The
only time I feel slightly claustro-
phobie is when, with my face pressed
cloge to the port and hands cupped
to keep out light from the cabin, I
inadvertently cut off my own air. The
water outaide is close to freezing. The
bare metal of the sphere is frigid and
wet with condensation, but padded
where one is apt to touch it.

Twice a knee hurts from being so
long bent and immobile. Though
stooped, I can stand and straighten
the leg for a few minutes and the
pain passes. Knowing we would be
submerged a long time, we minimized
fluid intake beforehand, but some of
us must find comfort in a flask
marked “HERE."” Later I learn this
stands for “Human Effort Range Ex-
tender.”

Happy voyage home

The time is 3:28 p.m. We are rest-
ing on a flat atretch eating sand-
wiches, pears and cookies. At 4:00
we must start up to be on the surface
by 5:30. On the way up Jelle removes
the cassette with his tape-recorded
commentary and produces other cas-
settes with musie. We ride up to a
Chopin piano concerto.

“When you see the light coming
back,” says Jelle, “it is a beautiful
moment.” Indeed it is. Suddenly the
sub, having so long been astable, be-

| gins rolling heavily. Looking up from

my port, I can see the heaving, scud-
ding surface again.

The flippered leg of a swimmer
flashes by. They are attaching the
mooring lines, The bottom of a Bos-
ton Whaler churns overhead. We
know that Lulu, having homed on us
as we rose, is close by. The dive is
aver, *k*

M.
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COMPUTERIZED X-RAY

(Conlinwed from page &1)

pictures of soft organs such as the
pancreas, liver and kidney,

A CAT machine can readily tell
normal tissue from that of a tumor.
Scans provide the surgeon with a
“map like he's mever had before”
says a leading radiologist.

CAT scans often eliminate the
need for surgery. In a patient with a
noncancerous kidney disease, for ex-
ample, a scan can reveal how much
of the organ is still functional, in-
dicating whether surgery is called
for or the patient should be put on
an artificial-kidney machine.

A CAT seanner is far more com-
plex than a standard X-ray machine.
It has four main componenta: X-ray
source, a cluster of ray detectors, a
mini-computer and a display console,

In a body scanner, the patient lies
in a “tunnel” at the center of the
big machine. The X-ray source and
the detectors are mounted on a gan-
try and rotate around the patient as
a single unit. Many X-ray exposures
are made as the unit rotates. In a
new machine developed by General
Eleetric, the X-ray tube “pulses’ 288
times as it makes a complete revolu-
tion of the patient’s body. This takes
but 4.8 secondsa. This speed, accord-
ing to GE engineers, means the X-
ray dose required for high-quality
pictures is remarkably low. Short
gcan times also reduce the effects of
involuntary patient motion, improv-
ing the sharpness of the pictures.

As the X-rays pass through the
body, they are absorbed to a greater
or lesser extent by bone, muscle and
goft tissue. The detectors measure
exactly how much radiation is ab-
sorbed by each type of tissue along
the paths traveled by the X-rays.
These measurements are converted
to electrical signals that are then
fed to a high-speed mini-computer,

The computer processes the sig-
nals, assigning a range of values or
numbers to correspond with grada-
tions between black and white. Fin-
ally, the computer uses the wvalues
to reconstruct a two-dimensional,
cross-sectional image that is dis-
played on a TV screen. By fine tun-
ing, the physician can bring out de-
sired detail,

For ready reference, a Polaroid
picture is made of the image,

Though many physicians are high-
ly enthusiastic about the whole-body
scanners—and understandably so—
there are health-care experts who
say more studies are needed to de-
termine their overall effectiveness.
These experts also point out that the
body scanners are costly. The GE

| model is priced at $600,000, * &k
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hardly any effori | average around 350 ! i i profitabie Sparetime
yul I

k “I began earning
righi afier storfing, . .

. made X1, 200 while
I was siill learning.""

BELSAW INSTITUTE. 1077 FILD BUILDING  *pee ™ I
KANSAS CITY, MISSOURI 64111 : ;

]
7 YES. phease send me the FREE booklet that . " I
gives fell detadls aboul starting my own bussness in
Locksmithing | understand | were 15 md obhgalian
and that no salesman will call I

City = ST ____I
State_ Tp___

8 8 B B 0 0B B | ‘
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B. A. Deberry Littleton, Colorade
aday, Thanks for my new start in life,” :;ur":::‘m:‘:;‘i';::'::
] ’ i Eend tor your
Sam Walker Frichard, Alabama detaits on our 10-Day you

NO RISK Trial Offer! 5097 today!

«.YOUCan Do It Too! h su um e = =
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Then send

Send us 508 and this coupon and we'll send you
our new 16-pg. plans book, It containg 14 easy-to-
build projects using Z-BRICK trand facebrick,
|umber and simple hamwane. Progects include plant
stands, fireplaces, bookshelves and a unigue toy
box. Send for your copy today,

_—__————_ﬂ

Send 50C to; Easy Projects PIAE
| 2-8rick Co, |
I Woodinville, WA 98072 l
| wame |
| sosess |
| cw State Zip |
' -BRICK®> |

I e By Byt RO

i S
**And the famous Fabulon
family of long lasting clear
coatings for every wood
finishing job . . ."’

Original FABULOM. First lor wood
floors *.'F-'.-:‘.’:.- neads no wWaxing
Fabulon's FABULDY, Crystal-clear
super-gloss protection for trim.
woodwaork

Fabulon's POLYURETHANE. Heavy-
duly hinisk Tof iflenor wood surlaces
gloss orF salin.
Fabulon's EPOXY GYM FINISH. Super-
gloss, crystal-clear, hard-wearnng
easy-upkeep
Fabulon's WOOD LORE. 5¢
clear satin beauty for doors. panehng
Fabulon's PRYME. First-coater and
wood-lighlener; best start for a betler
finish
GET FREE WOOD FINISHING MAN-
UAL at your paint, hardware or buiid-
ing supply store or write:

PIERACE & STEVENS CHEMICAL CORP,

Buftalo, MY, 14240
POPULAR MECHANICS

¥ Bina
f-rubbing
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NEW NO-HANDS LANDINGS FOR AIRLINERS

landing by sending out a radio beam
that determines the proper descent
angle (glide slope) and side-to-side
approach direction. Its problem is
that its beam width is very narrow,
having a spread of only 3° on either
aide of the runway centerline—like
a long, very thin ice cream cone. To
follow the beam, aircraft must start
from far out and fly straight down
this long, narrow “tube” for a dis-
tance of at least 5 and often more
than 15 miles from the beginning of
the approach to touchdown,

Planes waiting their turn to land
are often stacked up in holding pat-
terns many miles out from the air-
port. Aside from causing delays and
passenger annoyvance, such stackups
cost airlines a lot of monev—an es-
timated 2530 million a year in this
country alone, Most of this is for
wasted fuel consumption as planes
cirele idly for up to an hour or more
unable to land, and the expense is
ultimately passed on to the public.
By 1985, under the present system,
the FAA predicts that delays caused
by traffic congestion will be costing
air carriers—hence the public—$1.5
hillinn a year.

MLS to the rescue

The new microwave landing sys-
tem will help to ease congestion by
allowing aircraft to sharply curtail
their approach distances to runways.
The reason is that the MLS beam
apreads out 60° to each side of a
runway and up to 20° in elevation—
like a big, wide-mouthed funnel.
This means aircraft will be able to
make short final approaches from
different directions and at various

| glide slope angles instead of being

limited to long, straight-in
proaches at a fixed descent angle.
More planes will be able to get on
the ground faster, resulting in few-
er delavs and less chance of massive
gtackups that inevitably increase the
risk of collision. The possibilities of
the syastern are =0 remarkable
they're hard to believe—but they're
for real. Imagine two runways side
by side with two huge wide-bodied
jumbo jets landing almost wingtip
to wingtip, followed by streams of
other jets touching down at inter-
vals as short as 40 seconds apart.
Within eight minutes, you might
have as many as 20 planes on the
ground. Such traffic handling has
never before been dreamed of,
Parallel runways have not been
practical in the past because, under
present safety regulations, they
must be kept so far apart—a mini-
mum of 5000 feet—that airports
would have to be impossibly large to

ap-

(Cantinuad from paga B4)

accommodate them, and many com-
munities are already up in arms
over the sprawling size of terminals
in their areas, With MLS, the sepa-
ration can be cut in half—2500 feet
between runway centerlines—mak-
ing parallel landing strips and si-
multaneous instrument approaches
feasible, Future airports can be made
amaller, vet will handle more traffic,
more efficiently, with greater safety,

Another advantage of MLS will
be its beneficial effect on the envir-
onment, Because curved approaches
can be flown, aircraft can be auto-
matically routed around residential
areas in all kinds of weather, not
just when skies are clear, leading to
a substantial reduction in jet noise,

Automatic rollout, too

Through a syvstem of radio beams
and computerized controls, an air-
craft ia guided automatically to a
landing without assistance from the
pilot. The present ILS system also
provides automatic guidance, but
only to the point of touchdown.
Beyond that, the pilot must take
over manual control to guide the
plane safely down the runway—a
difficult or impossible feat in severe
weather conditions. This is
even with ILS, many flights are de-
layed or diverted to other airports
in bad storms or fog.

MLS adds a significant feature—
automatic rollout control over the
entire length of the runway. All of
the functions normally assumed by
the pilot after landing—engine re-
versal, braking, steering, flap and
spoiler adjustments—are handled by
MLS without the pilot touching any-
thing. In other words, from the time
a plane enters the MLS coverage
zone—about three miles from touch-
down—to the time it heads for the
terminal, it is under complete auto-
matic control—in any weather situ-
ation including zero-visibility fog,
heavy rain or blinding snow, A pilot
ean, of course, override the system
at any point and take over manual
control should the need arise. Other-
wise, blind landings that a pilot
could not handle himself will be pos-
gible with MLS.

An end to interference

Another safety feature of MLS is
its immunity to radio interference
that can affect present instrument-
landing systems. When VHF-UHF
signals bounce off nearby hangars,
other aircraft or surrounding ter-
rain, they produce secondary re-
flected signals, a form of electro-
magnetic interference called “multi-
path."” Theae false signals can “con-

why, ~
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fuse” the electronic instructions
given to an aireraft and are thought
to have been a factor in at least
some landing accidents.

With MLS, multipath interfer-
ence will be eliminated. A function
of the equipment called “time gat-
ing” will prevent all signals other
than the true ones from reaching a
plane. Bounce signals that arrive a
fraction of a second after the origi-
nal ones are automatically blocked
out by the electronic timing “gate.”

MLS also has much greater capac-
ity. It has 200 channels available to
it compared to only 40 open to ILS.
These 40 channels are rapidly be-
coming clogged and soon will be
unable to handle our increasing air
traffic. By contrast, the fivefold
greater capacity of MLS will be
sufficient to accommodate aviation
growth well into the next century.

There are three categories of
MLS equipment. Category 3, the
most elaborate, is designed for com-
mercial use in handling dense air-
liner traffic. In addition to all the
complex elements needed to bring an
aircraft to a safe landing, it also
incorporates an emergency backup
feature that will provide guidance
for a craft that has executed a
missed approach procedure,

Category 2 equipment, slightly
more simplified, will probably be
adopted by the military, including
use aboard aircraft carriers where
it will prove an invaluable aid to
pilots trying to hit a small, pitching
flight deck in foul weather and
heavy seas. Also being developed is
a small transportable MLS unit that
can be set up rapidly in the field for
helicopters and tactical aircraft.

MLS for small airports

Category 1 MLS is the simplest,
least expensive form. It lacks some
of the features of the other two
versions, but will be cheap enough
to install at amall community air-
ports and aboard private and busi-
ness aircraft. In foul weather when
VFER (visual flight rules) must be
suspended, many general aviation
airports have to shut down because
they are without instrument landing
facilities. With MLS—actually lesa
costly than ILS—they will be able
to continue operating.

Which system?

Still to be decided is the exact
electronic means by which MLS will
operate. Basgically there are two pos-
gible approaches. One, backed by the
British, uses a Doppler-type system

in which signals of different fre-
quencies are sent out to an ap-
proaching aireraft. The plane's po-
gition is then calculated and con-
trolled through on-board computer
equipment that notes the constantly
changing relationship between the
differing frequencies as the craft
follows the beam down.

The other system, advocated by
the 1.8, is called TRSB for Time
Reference Scanning Beam. In this,
gignals are also sent out, but cal-
culations are based on time differ-
ence measurements rather than on
frequency differences. Bendix and
Texas Instruments developed the
TRSE approach.

Technically, both systems work
well, although the FAA contends that
TRSE costs less, provides better per-
formance and is less complex, mak-
ing it easier to install and operate.
In the end, the choice will be made
by the All-Weather Operations Pan-
el of the International Civil Avia-
tion Organization (ICAOQ), a group
representing 130 nations operating
commercial airlines. If the panel
makes its decision soon, as is ex-
pected, the installation of MLS
equipment could begin late next yvear
or early in 1978—happily for all air
travelers. L

Tha Colesiron A (base
price: $780), most popul ar

al the Colestron lina of com-
pact poriable telescopes and
mirfror-lang feiophotos, is
shown here sel up lor star
gnzing. For a closer look
al this and othar Calos-
tren producis, ask lor
your free color

catalog and froe
telephoto book

Eagla at 30 11,
Phofegraphed
by W. Beacher
with the Celes-
tron 1250mm,
1710 Mullipur-
pose Telepholo
Lens.

Salurn's Rings.
Photographed
with Celostron
14 Telescope.

Live A Little.

If life is about any one single thing, il's about
getting closer to the things that interest you.
Celestron Telescopes help you get closer,

Whether the subject is the muscular

structure of an eagle’s aye at 30

faat, Or the planal Saturn —

one hour, 11 minules away

at the speed of light, If you

want to get closer, look into tha

world's best-selling modern telescopes.
Liva a little,

Colesiron Infornational -~

2815 Columbia, Box J5TR-EC LB |.‘f ySstron

Terrance, Callf, 90503

Orion Nobuia
Colostron 8
Squirrel al TS5 leal
Coleatron 1250mm, 1710

QCTOBER 1876 153




Aromatic
Cedar Closets

Do-it-yourself!

This
booklet
shows how

It's easy and inex-
pensive to have the
fresh aroma of real
cedar in your clos-
ets, Giles & Ken-
dall Cedar Panels
are applied with
nails like any
paneling, burtt
snugly at joints.
100% red cedar.
Mo finishing
needed. Send 25¢
for this booklet of

Plans for 4
handsome
Cedar Closets |
you can build |

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

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

Mame
Address
City State,

Zip

Sharpening
Foley's been building precision engineered
sharpening equipment for over 50 years. Built
to last. Easy to operate.

* For Handymen * For Industry
* For Business of Your Own Opportunities

Frea Catalog helps you choose the equipment
that's right for your needs. It describes the
usas and capabilities of all of Foley's expertly
dasigned sharpening eguipment. Il explains
what each piece of equipment can do for you,

Call Toll-Free 800-328-B488 or Send Coupon

—
r MANUFACTURING CO, -I
| 1015-6CA Foley Bldg. |
I Minneapobis, Minn. 55418

I'm interested |n the FREE catalog for,.. l
I O starting my gwn business. CJ my company. [ my awn use, l
l Name I
I Co. Mame I
| Addreass |
I City. I

Stale. F o

T — — — i — —— ———— — —

154 POPULAR MECHANICS

NEW HANDLOADS FOR BARGAIN HUNTING (Continued from page 111)

the expander ball on the decapping
rod trues up the inside of the neck to
the diameter to hold a bullet tightly.
Use a small screwdriver or brass
seraper to remove hard ash from the
primer pocket, Wipe lubricant from
the case with a solvent-moistened
cloth., Lightly chamfer the mouth of
the case with a sharp knife or scrap-
er just enough to remove the sharp
burr from the inner edge. This need
be done only after the firat firing.

Easy with the primer

A fresh primer is carefully pressed
next into the primer pocket in the
head of the case. Place a primer,
open side up, in the cup of the pri-
mer-seating punch of your press.
With a case in the shell holder, raise
the ram until the priming punch
positions the primer beneath the
head case and retract the ram just
enough to force the case head over
the primer. Use slow pressure to
“feel” the primer into the pocket
without crushing it—slamming the
press handle might set off a primer,
Be sure the primer does not protrude
beyond the case head: it should seat
flush with or slightly below the head.

Now for a specific example. If the
cases yvou've sized and primed are
308 ecal. Winchester, for instance,
and you want to load them for white-
tail deer, a 150-grain, .30-cal. (308
dia.) pointed, soft-point expanding
bullet is ideal. This weight and type
is listed in the Lyman handbook
with several different powder
charges. Footnotes indicate that the
one load producing top accuracy and
approximating the wvelocity of the
standard factory load (with this
bullet weight) is 49.0 grains of Ball
C2 powder, and that this is a maxi-
mum load so the powder charge
should be reduced for the sake of
gafety. We reduce the charge to
47.0 grains, which will still produce
velocities close to factory loads.

Scale the powder

Set the poises (weights) on a
powder scale for 47 grains and drib-
ble powder from a spoon into the
scale pan until the pointer swings
equally above and below zero. Pour
the powder charge into a prepared
case through a powder funnel or pa-
per cone. Now screw the bullet-seat-
ing die into the press, with the ram
at the top of its stroke, until it stops
against an empty case in the shell
holder. Then back it out about 1%
turn and lock.

Place a powder-charged case in
the shell holder and fit a bullet in the
case mouth as straight as possible,
holding it if necessary to guide it

into the die. Adjust the threaded,
bullet-seating stem until the overall
length of the loaded cartridge is the
game as a 150-grain factory load.
Then lock the seating stem, weigh
the powder charge, pour it in each
case and seat each bullet until all
cases have been loaded. Make abso-
lutely sure to get the correct amount
of powder in each case, and that you
don't seat a bullet in an empty case,
The best way to avoid this is to
weigh the powder, pour it in the case,

THE SIX RELOADING STEPS

i

1 Full-length resizing. 2 Decapping.
3 Inside neck expanding. 4 Priming.
§ Charging with powder. 6 Bullet seating.

recheck wvisually and then seat the
bullet, completing each case before
moving on to the next.

You may prefer to load your .308
for wvarmints, or possibly elk or
moose. For a varmint load, switch to
the lighter 110-grain PSP bullet
driven about 3200 f.p.s. (feet per
second) by 42.0 grains of Hercules
Rx7 powder. Really big game indi-
cates a heavier bullet, so use the
200-grain SP, driven about 2500
f.p.s. by 470 grains of Hodgdon
H380 powder. Tools and operations
are the same regardles of load in any
one caliber. Only powder and bullet
need be changed to load for different

purposes.

Check feed
Always inspect each completed
cartridge carefully; then run it

through vour rifle to be sure it will
feed and chamber properly. To in-
sure againat accident, remove the
firing mechanism first or, if this
can't be done, do the checking on a
range or other safe area.

Loading procedures are the same
for any other center-fire, high-power
rifle cartridge. All you need to
change over to the .270 Winchester
or 30-06, for example, are a new set
of dies and the appropriate powder
and bullets. Reloading is not only a
money saver, but it is fun as well
There is a special satisfaction from
shooting ammunition you've made
vourself, and you'll probably increase
your accuracy as well, * k&
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SPECIAL PROJECTS DEPARTMENT

Famous projects from PM’s Plans Library

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

ACTION

PL-1407 Surf Saller

Impossgible! A sailboat, paddie-
board, suriboard &l in onel
Baliave it or not, al Mallbu,
Calil,, Surl Sailer is the only
boal allowad to lnunch diréctly
fram the public beach, TS5 lbs,
of dynamite marine design is
yours {plana, that is) lor §9.95

PL-127T1 Yellow Jackel

PM*s hovercrall
iypa alr cushioned
vahigla thal you
can really build
and My lor undaer
$800. Eugena Gluharef,
dealgner at Sikorsky englnesred
this beauly 8o you could use readily avail-

able material, Be the envy of your townl 31500

o, -~

PL1306
The Scamp
is a winnar!

An BO MPH flying =
Volkswagen! This
VW powerad biplane |s sensationally inexpen-
slve mnd fiya like a dream, 150 mile range.
Proven design. Kits and parts readily awvail-
able and The Scamp is a handsome plece of
wark. $49.98

PL-1270
Teenie Two

Daughter al
Jeanies Teenie and
slickar than Mom, Teanis
Two is the second generalion of PM's most
successlul VW powered monoplane. The rage
af the hamabuills, il you listan real hard you'll
hoar her say "Coma on &nd fly me.'' $35.00

PL-1408
Boonie Bug

Starting with a
junked VW bus
chassis, you add Sy
soma work and love
and proste!l A amooih
riding onclosed van with ATV

capabilities plus sleeping and camping facilities
Show-stopping looks too! Truly a child of the
TO's. §14.95

PL-1405 Scuba-Tow

A& moloreyele battery powera this alréam-
lined fresh or sall water dream. Pulls
you @n or under thé water for
hours of efariless snorkel-
Img or scuba
diving. Rugged
and depend-
abla, Big, full
scale plans and detailad

instruction manual. $T7.95

MODELS

PL-1276
Quiet as a U-2!

A sophisticated maodel

airplane powered by car-

bon dioxide gas. You can fy il Ty

Just aboul anywhere because is

powarplant is nol much louder than the buzz of a

bee. Yea, the PM BEE Is our linesi example of

creative alrplane modelmaking design encom-

passing classic construclion with modern power,
$3.49

PL-1272 Challenge
of a lHetimea!

The famaus J.1, Case
threahing machine
steam tractor, 18
separate plans sheats
plus instruction booklet
The fines! detail work, Stacks flirewood

but burns alcohol. 9 separate gears in the Irans-
mission alone, What a thrill to see |1 hulling and
putfing under its own power. $10.00

PL-1200

S8 United States
The glorious, record
breaking flagship
of the U.5. Mer-
chant Marine, Though
now retired (n Narfolk,
Va., mo passenger ship has ever

approached her top speed, This prolessional qual-
ity model is described in detail on 3 full size
blueprinta. Over 2 . long of wood and metal,
A stunning project for the craftaman, §2.50

POWER TOOLS

PL-1400 Boring Machine

Charles Kastl has designed
a magnificent homea-buill
boring machine, Horizon-
tal, pedal operated, this
tool can become the pride
of your workshop and al
great economy. $6.95

PL-1401
Drill Press

“Far pure pride af sccomplish-
& ment, lew things malch the Teal-
ing you get when using a good toal
thal you bullt yoursell,” Dick Cullar
should know, He designed this gem

ol a tool which you can bulld lar

aboul $70. All parts are oblainable
from hardware and hobby shops. $6.88

PL-1402 Milling Table

An ideal machine for model buildars, alec-
tronic hobbyists and camera bufis, Bullt en-
tiraly of paris lound in hardware, hobby and
plumbing supply stores, this precision tool
. costs about $30 to bulld from acratch, An-
- = pther Culler design. $6.95

POPULAR MECHANICS PLANS LIBRARY, Box 1014, New York, N.Y. 10019

PL-1301 The Southern

Stick up & shed and neighbors may hals
you, Bul build this cule storage bullding
and they'll love you, So will your kids since
this struclure doubles as a playhouse.
Platform and slide pond
option in plans, Deslgned
by Carl Sigman, Dean of
backyard siorage
silructures, 2 sals of

BACKYARD STORAGE
PL-127T Carriage House

Eye appeal, slorage space and two slor-
ies! Equip it a8 & workshop or an oMice.
Build the second flsor as a bunkhouss
thal sleaps two Kkids, 8212, the coversd
wilkway widens the second

floor over 2 It Two sats

ol plans {one lar your
bBuilding pormit). 55,49

plans. $5.49
PL-1300 The Storybook

It looks more liké a coltage out of “Snow

Whité"' than a loolhouse but wide, barm lype

doors lead to a special 1ool storage room walled

off Irom tha play rooms. You can hang a lof of

garden tools inside and still provide planty of

play space, Extra sel of plans lor bullding
parmit $5.40

O PL-1405 (7.95)

[] PL-1406 !H.iﬁ
[J PL-1306 (49.98

Name

Ploase send ma the plans projecis | have checked below

O PL-1407 (9.95)

[ PL-1271 (15.00) E] PL-1270 (35.00)
PL-1401 (6.85)

All plans are shipped postpald, Please allow 2-4 weaks for delivery

0 PL-1402 {6.95)
[ PL-1400 (6.95)
0] PL-1277 (5.49)

| enclose & check or money order made payable to ““Popular Mechanics™
0 PL-1301
[ PL-1300 (5.48

1 PM catalog. (25¢)

PL-1200 (2.50

5.48) E PL-1272 (10.00) I
O] PL-1276 (3.49

Town

___State

|
S— J
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PENNZ-GUARD.
your sports
equipment.

PENNZ-GUARD
in the jel spray can
lubricates, penetrates, prevenls
rust, To protect your lishing rods
and reels, guns, ski bindings, golf
carts, outboard motors, bikes...any
of 1001 things you want to lubricate
or protect from rust and moisture,
just call oul the guard —
PENNZ-GUARD!

Al auto, hardware, chain and
discount stores.
A Pennzoil Product

GUMOUT, Cleveland
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MOUNT-ANYPLACE MOBILE CB

{Conlinuad frorm page 109)

Not that there aren't enough good
makes of CBs around. In a car where
you use foot controls for throttle
and brake, the noise level iz low, and
you can spare one hand from the
steering wheel to hold a microphone,
today's mobile models are fine. Afield,
a hand-held walkie-talkie is ideal for
many sports purposes. But in or on
a bouncing four-wheel-drive RV,
trailbike, tractor, snowmobile or
racing boat, vou're likely to be using
both hands, When the miles start
flashing by, I'll pick the RBeltek.
While crossing 6000 miles of smooth
and bumpy roads and waves, our
test model functioned flawlessly.

A special rig

Essentially, the Endure 23 is a
special shock-mounted, weather-re-
sistant 23-channel CB transceiver.
It operates off 12-volt power, puts
full legal wattage into the signal,
and weighs just over three pounds.
Controls include volume, squelch and
channel selection, also intercom and
public-address switches,

Plug and serew-on attachments
underneath offer quick connection

B |

P

Basic unil has a strap-down bracket,
earphone, boom mike, remote button,

of antenna and power leads. A han-
dlebar remote-control transmit but-
ton and earphone and boom mike
with clamp fasten on your helmet;
thus, a driver can monitor a channel

| or transmit on it without ever touch-

ing the set or microphone. 1 found
the small earphone could be worn
comfortably under a fishing cap and
the boom mike clamped to the cap.

Ingenious mounting

Mounting the set is equally in-
genious. While an optional mounting
plate can be screwed to any firm
surface, the bracket supplied has
four suction-cup feet to further
cushion any shock and comes with a
strap to fit around a motorbike gas

tank. The same strap, I've found,
can secure the bracket to a snow-
mobile, bicyele, even my leg in a
racing powerboat with limited cock-
pit space. It would work as well,
I'm sure, in an airplane.

A sliding lock-arm fastens the
Enduro to thiz bracket once the
necessary mike, earphone, power
and transmit wires have been
plugged in—a chore of about 20
seconds, Removing the set from the
bracket and wiring harness is equal-
Iy quick so that it's little trouble
when you park ocutside a restaurant.
Simply unsnap the set and carry it
in with you where it will be safe
from any passing CB snatcher,

Little static

Some off-road land and water ve-
hicles aren't initially designed for
radio and don't have basic ignition
noise suppression. Our tests with
the Enduro 23 indicate, however, it
can reject a great deal of static. For
quick tests of vehicles or boata, we
found we could get through all right
without modification,

Most people are likely to use this
set in only one or two vehicles and
can work out installation according-
ly. Because we wanted to try a nume-
ber of applications, we rigged it with
a cigaret-lighter plug where dash-
board power was available, For bi-
cyele and sailboat use, a little re-
chargeable motorcycle battery in a
small carrying case with shoulder
strap served admirably,

Easy listening

Because only one earphone is used,
necessary traflic warning noises like
horns and sirens are not shut out.
In a noisy vehicle, however, or when
wearing a helmet, the earphone
proved to make listening a lot easier.
With the set switched to intercom,
talking to another boat, motoreyele
or jeep passenger was found remark-
ably easier. Other options include a
trucker's headset with boom mike,
head band and one headphone. The
mobile installation package comes
with a screw-down mounting brack-
et, external speaker and hand mike
with built-in normal transmit but-
ton. For car use, an optional tele-
phone-type handset is also offered,
and Beltek has an Enduro 23 an-
tenna with mounting bracket and
coax cable as well,

Even without the extras, this unit
is versatile. Presumably you ecould
rig it for almost any sport from
hang-gliding to  skiing—though
those we didn't try. A mild spray
in a boat didn't seem to phase the
unit any more than the considerable
shaking it took. The Beltek Enduro
seems built to be here to stay, * % &
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FISH"WITH AMIGHTY MAGNET!

MIDGET PRICE
Lifts Over 150 Lbs.
""FISH” FOR FUN AND PROFIT

E "‘I'Ia a line to our powerful ceramic magnet

y lm:l haul up treasure from the sea. 4 ceramic
%:ﬂi | II‘II.I series, between 4 steel plates.
Blan

Nn 42,310H (1% 134 X 43") e $10.95 Ppd.

TINY GIANT ELECTROMAGNET —
AMAZING
POWER

‘ﬁn;nl just 3
Ik IH'i; up to
500 Ib... . . and
|im¢ ﬁnu me-lit sl

pab the instant you cul the current of its 2

DELUXE
SPECIALLY DESIGNED
PVC COATED MAGNET

6 stacked ceramics . . .
hefty 344" gripping sur-
face. coating pro-
tects from corrosive

action by chemicals ”D" cells I:I'Iﬂt included). Just 3™ dia., 294" long.
acids, efc. 100 uses! po 20.098M ..o Ppd.
Mo. 71,135H $18.95 Ppd. Mo, 60,435H (Similar, w/200 b, puil) .. ;umrn

COMPLETE AND MAIL COUPON NOW

GIANT FREE 4
CATALOG! { [EDMUND SEIEHTIFII: l:{l 300 Edscerp Bidg., Barrington, M. ). 0B0OT I
NEW. 164 Pages . - ‘?;ﬂfg': 1'; :“ﬂ:m

3  “a 0. 42, 05 en. §_ i
e el - # Mo, 71,135H @ $10.05 o2 e |

usual Bargains Ly

far Hobbyists,
Schools, Industry.

0 m REE
164 'FIEI CATALOG 'RH"

Chasge my 7 Amercan Exp

No. 71,936M @ $39.50 ea. $ — |
Mo, B0,435H @ $22.50 02—
Add handling charge $ 1.00

-
JUST CHECK oA h

o coueon: | CFTEMEREE pneiosed is eheck, ]

= EDMUND | Interbank No. M. 0. inamountof  § I
SCIENTIFIC CD. I Card No Signature I
300 EDSCORP BUILDING Expiration Date Name ;
Barrington, N. ). 08007 I ::ilt'ir rqnn-uu CUAR- e Piease Print

. You musl be satis-
(609) 547-3488 l fied o relurn any purchase I
City, Stats, Zip.

url 30 days for full refund.
& ___§ % N N _§ § _§ _§ _§N _§N_ _§ _§ _§N _§ ]

HELPING TO DEVELOP AMERICA'S TECHNOLOGY FOR OVER 30 'I'E.lll

America’s Greatest
Scisnce « Optics « Hobby Mart

—

ALL NEW!
ALL GEAR!

How Tool Works Wonders With Wirel

‘WIREFO RJVLER.

IT BENDS| IT CUTS] IT STRAIGHTENS|
WIREFORMER is a simple, precision
made, vise-held wol of innumerable wses,
Muke your own peg board hooks, clumps,
handles, braces, Ll.‘l.l.'kuls. elc.—any shape
you want. Forms an eye of 316" inside
diameter (just vight for any nail, screw, or
| bolt up o that size). Even uses coat hanger

The Hnmenwner s
Crawler Tractor

(assemble it yourself)

All-new Magnatrac offers unmatched, full track
power for sarious pnknlrlﬁ snow 1 I, land-
scaping, lawncare. Only 41 [
anywhére, Easy to drive all-gear transmission
Saves money — comes factory direct inm kit form.
Easy to assemble on weekend. Extra heavy duly
construction., Usa on any terrain or ground con-
ditions with 30 atlachments — dozer blade for
snow or soil, roto-tiller, plow, front-end loader,
ITMA'" Earn extra cash on odd jobs or
resell for big profit. Thnul.lnﬂl. of Struch crawler
kits have betn sold — you cannol buy more work
power per dollar mumed! sinu or CATALOG
|Iu:|wll1| TRAG KIT construction and uses
. Completa H..I.NS for fabricating Magna-
trac from local materisls — $6 {refunded on any
pun:lun]

M \
[ e
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Struck Corp., Depl PM108
Cedcarburg, Wis. 53012

158

SOLD ONLY BY MAIL
ANTEE.
send check or money order for just §6.98

wire, No pliers needed, WIREFORMER
docs the work with the pressure of one

finger. Straightens the wire if you make a
mistake, Cuts the wire just where you
want it. Forms any angle,
Bends both rvight and left. Tool is case
hardened, plated, with a plastic handle.
Fits in your pocket. Complete instructions,
illustrated brochure showing many things
o make.

MONEY BACK GUAR.
Seven dollur bills will get yvou ane, oF

We gray postage and handling chaerges.

VINKEMULDER TOOL CD. Dept. PM106
2213 Estelle Dr., S.E. Grand Rapids, Mich. 48506 |

arc or circle. |

WORLD'S LARGEST TRUCK

(Confinved from page 88)

-“'-qla"ﬁ =g -_-

When fully loaded, the Terex hauler can
move an incredible 350 tons of material.

mometer stood at 120° F., and there
wasn't any shade, 1 met the Titan's
operator, Earl Kem, who invited me
to elimb the metal ladder to his air-
conditioned aerie on the truck's sec-
ond floor. I sat next to him in the
cab and reviewed the array of
gauges, warning lights and switches
on the Titan's console.

Earl's first task was to teach me
how to drive this King Kong. It
turned out to be so simple, though,
that total classroom time came to
gomething like 10 seconds. There's
only one electric master switch, and
this has three positions. Move the
pointer forward and you're ready
to pull ahead. Point it rearward
and you're in reverse. Straight up
and down means neutral. And the
big V16 comes to life on 130 p.s.i
of compreased air,

Driving the Titan feels like jock-
eving a two-story house while sit-
ting in a little room on the roof.
Acceleration is controlled by a con-
ventional “gas” pedal. Push the
pedal and the diesel revs up. Cruis-
ing means 900 rpm from the two-
stroke, turbocharged engine, “Put-
ting the hammer down hard" means
a lag in the electric power system.
It takes two or three seconds for
the “generator" (it's actually an
alternator) to shove juice to those
four electric traction motora at the
wheels,

In a way, acceleration reminded
me of very early Buick Dynaflows.
The engine roars, there's a mo-
ment’'s hesitation, and then the elec-
tric motors kick in with amazing
force, and the great leviathan starts
to move forward in a ponderous
rush.

The Titan steers with a conven-
tional wheel, It uses power steering
of the “full-time" variety. Full-time

| means vou get little road feel or

feedback, which is fine, because who
wants to fight potholes with those
giant 12-foot doughnuta? At very
low wvehicle speeds, I noticed some
shudder through the steering wheel

(Please furn to page 162)




RICHARD PETTY SAYS:

“If you really want to learn
how to repair cars...

checkout NRI
home training”

“NRI provides the most up-to-date
complete course in Auto Mechanics

I've ever seen.”

“My dad made auto mechanics out of us long before he'd
let us enter a race, so I learned early the importance of

Richard Petty,
America’s winningest
gtock ear driver,

a good mechanic. .. and the opportunities that are out z H

there for men with the right training. That’s why I'm F;ﬂo'd IObS a_r_e ﬂ-\"al'able now
sure glad to see home training like the two NRI courses in A"‘ Cond|t|on|ng_ Learn at
come along., With NRI training behind you, when you =

open that hood, hands-on experience is going to come thE Hnd ﬂt 'fﬂl'k InStltUtE-

fast, and come right, It's a lot of training for a very few
dollars.”

Get Into Auto Servicing Quickly.

"Take NRI's Tune-Up Course and you're on your way. It's
a basic repair course to make you an auto tune-up spe-
cialist. From headlight to taillight, vou'll learn all you need
to know, quickly, with hands-on experience. Tune-Up home
training includes eight important service items . . . includ-
ing a Dwell Tachometer, Volt-Amp Tester, and Tune-Up
Tool Kit."

NRI's Air Conditioning,
Refrigeration and Heating
Courses Lead to Real
A / Careers.

e LOE
What's the best way to break into the booming field l
of air conditioning ? Hold onte your present job and

enroll in NRI's home training program—a compre-
hensive career course desigpned with the technical
assistance of the York Division of the Borg-Warner
['|||'|||||'.'||i=b1|

= . You learn at yvour own speed, 1n your apare time,
Become a Prﬂfess."}na' Mechanic on such advanced training deviees as the NRI Cir-
“SNRI's Enmpluie hlﬂﬁtﬂ'r J"llltDthi'lr"lJ Tl‘.‘{,‘h]’]itiﬂl‘l Course -: I;II: .fhl'llill:rll"f||3!':1'|::]' li I}H]“ |: 'I-IIIH r'-.sll .-.l‘iif'l'lElll..'lrlll.l' : 1|1I|.|J‘rr'|_i!:
gives you the essential training and diagnostic equip- T T AL & ey

Pt ' nditioner working unit for troubleshooting
ment you need to be a real pro. In addition to NRI's I"I‘:Irl':'irn'--rilr‘ ) £ oun 0 eahooting |

unique personal services and "bite-size’ texts, you get Graduates of the NRI Master Course can then
ten pieces of auto service equipment, including a dwell take optional resident train-
tachometer, AC power timing light, complete set of tools, ing at the world-famous York
a volt-amp tester, a solid-state ignition-analyzer scope, Institute. Here you will re-
and assorted gauges. You pay nothing extra for the pro- ceive practical experience
fessional tools and equipment, and they re yours to keep.” I !_'*{}“-‘l' "l‘ months of on-the-
_'||1 P WnOrk -
Train with the leaders— SALECIAN HHL CALL
HR.' and McGrﬂ'w-Hi." Get full details on this unique

career opportunity. Find out
why more than a million stu-
dents have come to NRI for

“I'm a great believer in being number one. That's why I
look to the leaders. No other school has NRI's experience

in home training...or McGraw-Hill's background in training.
continuing education. Mail the coupon and check out All tultion. and Inalruction
what they have to offer. Hundreds of thousands of stu- Hﬂ s atsrisis. for the apticoal
dents have trained at home the NRI way, and you can too. W)\ )i e ComrrgtansinCor o ncluded at no extra
) PUbA b D g charge o8 part of your
NO SALESMAN WILL CALL. il R Soire

QCTOBER 1978 161



It doesnt look like you
did-it-yourself.

Introducing American Olean's new Easy-5et® Design
Series. The first do-it-yourself decorated ceramic tile that's
as beautiful to work with as it is to look at.

And it's no wonder. It's Easy-Set! Sheets of tile,
pregrouted with flexible silicone rubber. Gives you a Fast,
clean installation that won't crack or powder out. And
be ause each Easy-Set tile sheet is glazed around two
edyes, it doesn't need to be trimmed. So you avoid extra
work and expense.

Easy-Set is a pleasure to keep clean, too. The grout
resists most stains and combats mildew. Just wipe vour
vanity tops or walls with a damp cloth and presto! They're
sparkling again.

Find out how you can add this new dimension to
your home at do-it-yourself savings. Clip the coupon
below and we'll send you free descriptive information on
the new Easy-Set Design Series. As easy to install as 1 1=

F 5
=

1. Apply adhesive

2. Set tile showt 3, Groul between sheets

o o e

1 American Olean Tile Company, 2330 Cannon Avenue, Lansdale, "a, 194461

1 Please rush free descriptive information on new Easy-Set Design Series
and tell me where [ can get it,

Addreas,

i

[ —————————— e e e e e e e e e e ]

162 POPULAR MECHANICS

WORLD'S LARGEST TRUCK

(Conttnued from page 153)

! when I tried to make too quick a turn, but that was

my own fault because I didn’t use enough throttle,

All wheels turn

The Titan is amazingly agile despite its size. Its two
front wheels turn through a 71° arc. At a preset point
in a sharp steering maneuver, the four sets of rear
wheels also start to steer, and these have a maximum
deflection of 10° total arc. All considered, the Terex
Titan can turn with amazing precizsion and in a surpris-
ingly amall circle.

The Titan has three different braking syvstems. The
main aystem is dynamic braking which utilizes the trac-
tion motors as generators, This system is for slowing
and sometimes stopping the machine, but mainly for
holding a constant speed on a long downhill grade with-
out wearing out brake shoes. The dynamic brakes have
been set to kick in at 24 mph, considered a safe maxi-
mum speed for the Titan at Eagle Mountain.

The second system, the service brakes, consist of
drum-type internal-expanding brakes mechanically actu-
ated by air over oil pressure. These brakes are used
for more precise stopping from low speeds than the
dynamie brakes. In addition to the service brake pedal,
there's a hand stick on the steering column for the op-
erator to “spot” the Titan under the loading shovel.

The fail-safe system

The third system is the "“fail-safe’ svstem, also air
over oil, which is automatically applied mechanically to
the drive wheels if air pressure drops below 45 p.s.i.
It has the capacity to stop the fully loaded wvehicle,
and the operator can manually set it as a parking brake.

Earl Kem, the operator, told me he earns 16 cents an
hour more driving this million-plug-pound Titan than
he would driving the next biggest Terex truck, even
though the smaller Terex atill uses the same diesel/
electric drive system. Earl says he prefers the Titan
becausge . . . T like all that power, and the ride is
smoother.”

This experimental Titan is reputed to have cost
many millions to design and build, When produced in
“volume,” the price should come down to just under
$1.5 million a copy. But if you expect to make up yvour
investment in fuel economy, forget it. Kem told me
that the Titan averages between 0.20 and 0.17 miles
per gallon, * k

GM TEREX TITAN SPECIFICATIONS
Model 33-18 350-ton dump truck

ENGINE

Typa: VI8 two-stroke GM Electro-Motive diesel,
45* von

Bare and stroka: 8.0625 x 10.000 in

Displacement: 10,320 cut. in.

Maximum bhp @ rpm: 3300 & 800

il capacity: 333 gal.

Cooling system: Twin radiatomn, hydrostatic
fana, 258-gal. capacily

ELECTRIC DRIVE SYSTEM
Gonarater: GM Electro-Molive 10-pola allar-
nater coupled directly to angine.
Traclion motors: Four GM seriss-wound eléctric
motors, pinion and planetary reduclion gears
for 38:1 final ralle

SUSPENSION
Front and rear: Rubbaer pad apringing with slid-
g struts
DIMENSIONS
Whaelbasas: 284 and 454 in.
Cvarall langth: B01.3 in.
Height, dump lowered: 230.5 in,
Haight, dump raised: 672 in,
Groas vehicle welght: 1,208,500 Ibs.




TOUGH ENOUGH FOR TAXIS.
TOUGH ENOUGH FOR YOU.

THE ORIGINALTUNE-UP KIT INACAN.

Remember those taxi
test commercials on TV?
They put Motorcraft
Tune-Up Kit Parts in 150
Ford, Chevy and Plymouth

taxis in Atlanta and Boston...

and ran 'em for 3,000,000
miles to see how tough they
were. Changed 'em at
regular intervals for taxis,
of course. But after
3,000,000 tough taxi
miles, less than 1% of the
Motorcraft Tune-Up
Parts couldn’t take the
punishment. They're
tough. They proved it.

And our kit in the can
was first to combine all the
parts you need for a tune-up
in a single package. You
don’t need to know parts
numbers. Just tell the man
the make and year of your
car (we cover 80% of all

' Motorcraft E==

cars with standard ignition
systems.) And you've got
vour kit. The right points,
condenser, Autolite spark
plugs — plus cam lube,
feeler gauge, and complete
instructions for the job.
Motorcraft can help
get your mileage and per-
formance back where it
should be. So ask for a
Motorcraft Tune-Up Kit.
| And Motorcraft batteries,
| shocks, filters, and
Autolite spark plugs.
Tough enough for taxis.
Tough enough for you.

TESTED TOUGH

OCTOBER 18978



Why
knock
yourself
out?

Do it

faster,
cheaper,
better . . .

with an

" One
hand operated
HEAVY DUTY

STAPLE GUN

SHOOTS A STAPLE

WHEREVER YOU'D DRIVE A NAIL!

\®
%

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

Your other hand is left
free to hold material in

place for a neater job
and to balance yoursell
when warking on  ladder

. whether you're put-
ting up ceiling tile, install-
ing insulation, repairing a
screen, upholstering a
chair — or any of 1001

ather home fix-it projects,

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

ASK ABOUT ARROW STAPLE GUN SPECIALS
AT ALL THESE PARTICIPATING STORES:
» Ace Hardwars » PRO Hardware Slores
= Agway Siores = PRO Mart Home Conloers
« Amarican Hardware Siores « Seniry Hardware Siores

* Cartar Lumber = Sutherland Lumber

* B4 Lumber = True Value Hardware Slores
= Grossman’s = Weslern Aulo Stores

= HW | Slores = Wickes Lumber

« K Marls = Woalce

And atl all leading Hardware, Home Center
& Discount Depariment Stores Everywhare,

271 Mayhill Stresi, Saddle Brook, N. J 0. i
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{pull a dashboard kmob, you
| spring-loaded

'TT CARS: FORD (confinusd from page 93)

Reed: With a carburetor calibrated
for sea level, as a car moves into high-
altitude areas where the air is less
dense, the air/fuel mixture becomes
richer for the same throttle opening,
which can affect exhaust emissions,

PM: How do you set up the car?

Reed: If a vehicle is going to be sold
in any one of 167 counties which are
entirely 4000 feet or greater in eleva-
tion, it must be certified for Denver alti-
tude, which is 5200 feet. Only cars sold

= |in California high-altitude areas are ex-

cluded from the regulation because Cali-
fornia has its own set of emission
standards,

PM: A ecar sel up to pass emission
standards at high altitude would be run-
ni:z ineredibly lean at sea level. Wouldn't
it?
Reed: Yes, that's why we have the
altitude compensating earburetor, which
has an aneroid valve, It senses the lower
atmospherie pressure at high altitudes
and opens, allowing air to be pulled
through a bypass circuit that discharges
between the wventuri and the throttle
plates, leaning out the mixture.

PM: An altitude compensating carbu-
retor doesn’t sound like a 10-cent item.

Reed: That's why we have a manual
compensation device for the 2.3-liter
four-cylinder, which has a carburetor
setup for high altitude. But when you
open a
valve amnd fuel flows
through a calibrated opening into the
main well, adjacent to the main meter-
ing jet. This provides the mixture en-
richment needed for low altitudes.

PM: What about the guy who vaca-
tions or spends a fair amount of time
in mountainous areas, but doesn't live

| in one? Would he gain any benefit from

the dashboard device, assuming il comes
out with a reasonable pricetag?

HReed: Well, the initial calibration will
have been developed for good high-alti-
tude performanece, so if drivability at
high altitudes is important to him, I'd
SAY Ves,

Combustion chambers

In the good old days
of high performance,
combustion chamber
design  waz  often
called 10 percent sei-
ence and 9 percent
witeheraft. We asked
Howard Aula of en-
gine engineering if
that's still the case:

Aula: We think we
know a lot more to-
day about combus-
tion chamber design,
particularly its effect
on emissions, s0 we hope the science
percentage is the bulk of it.

PM: You've made some significant
changes in the combustion chambers on
the 351-W and 302 V8=, and Ford is claim-
ing improved mechanical octane toler-
ance and better fuel economy. Exactly
what did vou do?

Aula: The big change was in the com-

AULA

bustion chamber, to make the fuel burn
faster for better torque. The new de-
sign shifts the location of the fuel mass
s0 that the sparkplug is now closer to
the center of it. We've also redesigned
the cooling system passages in the head
for better cooling and that lowers the
mechanical oetane requirement,

PM: But you didn't actually lower the
octane requirements for the engine?

Aula: No, we increased the compres-
sion ratios, from 8.1 to 8.3 on the 351-W
and 8.0 to 8.4 on the 202 VB, which gives
us up to two percent better fuel economy
with the same 91 RON gas,

'M: Is there any change in spark ad-
vance?

Aula: No, and we don't need any more.
The faster you burn the charge, the less
spark advance you require for more out-
put. We have the same amount as last
year, but it's now more effective because

Summing up Ford and
Lincoln-Mercury models

Pinto/Bobeat: New front-and appearance
Mustang Il: Refinements

Capri Il: Refinements

Maverick/Comet: Refinements
Granada/Monarch: Refinements

LTD I/ Cougar: New intermediates
LTD/Marguis: Refinemants

Thunderbird: New size

Lincoln Continental: Refinemants
Continental Mark V: Redesigned

you don't have to lead with as much
advance,

PM: How does the new combustion
chamber compare with the 1976 version?

Aula: It's much more open, so the lame
expands out in all directions better, and
it therefore can burn faster.

PM: Does the modest improvement in
performance and economy come al any
expense to drivability?

Aula: No. We also reduced the cross-
seetional area of the intake manifold
which inereases the air/fuel mixture
velocity and that helps us on drivability.

PM: Doesn't a smaller manifold mean
less performance?

Aula: Yes, it normally means less at
the top end, but what we lose with the
manifold change we gain back because
the area arvound the intake wvalve is
larger with the new combustion cham-
ber, so the combustion chamber actually
is freer-hreathing.

PM. Is there any adverse effect on
emissionsT

{Pileasa furn o page 166)

Lincoln Continental Mark V two-door
coupe is redesigned and renamed for ‘77,

-

-
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With this Craftsman radial saw and our complete line

of accessories, purchased separately, you can make dozens
of different cuts from a simple rip to a precision dado.
The motar develops a full 2 HP the blade tilts, and the
arm swings right and left with automatic stops at 45°

This is our best, most versatile 10-inch saw and it’s on
sale now at most larger Sears, Roebuck and Co. retail
stores. Ask about Sears easy payment plan

SALE BEGINS September 29, 1976 AND ENDS
October 16, 1976.

Craftsman Radial Saw Full One Year Warranty—
If, within one year from the date of purchase, this
Craftsman radial saw fails due to a defect in material or
workmanship, we will repair it free of charge.

CRAFTSMAN.

Tools that have earned the righl to wear the name.

[0-inch radial arm saw.

Reg, $35995. Now $24995.

3 Blade Pack

¢ 34327
Reg.516.99.
MNow 513.99.

o i »
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Accessory Kit
32771
Reg.564.99.
Now 549.99.
® Molding Head—
with 3 Bit Sels
L] .U.u::.lnr:,: and Dada
Guard
* Adjustable
Dado
® Flesible Eye
':.-.ll..'ll';::f.'-
® Routing And
Dy g .l"-l:'.|i‘:":"-|
® Hold-Down
Attachment

Steel Legs (sold
separately) #2221
Reg.$29.99.
MNow 524.99.




DAY'S

Water and acid resistant leather boots in six inch
or eight inch styles with oil-proof, slip-resistant
soles, double-ribbed steel shanks and cornfortable
sponge cushion msnles

WOLVERINE®

& 1976 Wolverne World Wede, Inc, Rockford, Mechagan 4915]

For the Wolversne desler nearest you, call this toll free number: [B00} 447 4 700, inlinos [B00) 322- 4400

Create a
Family Treasure

Build one of our exquisite
grandfather clocks. Create a
real conversation piece and
family heirloom, Kits are
Red-i-Kut, easy-to-build,
semi-assembled of solid %
in. kiln dried mahogany,
cherry or walnut, Tubular
bell or Westminster rod
chimes, Spun brass Goddess
Diana Lyre or Lady Floren-
tine pendulums, Send 82 .50
for set of three plans,
AMERICAN CLASSIC,
SPIRIT OF MOUNT VER-
NON and SPIRIT OF THE
CENTURY p'u:l- full eolor
descriptive literature, and
specifications on all kits
and movements. Est, 1916
KUEMPEL CHIME CLOCK
WORKS & STUDID, 21185
® Minnetonka Blvd,, PM-60,
Excelsior, MN 66331,

Buy a "NU-THRED"™!
THREAD FILE
Only $4 ea. Post Paid

Mo, 1.. . for 11, 12, 13, 14,
16, 18, 20 and 24 T.P.1.

GET

No, 2. . . for 8, 10, 12, 16, !u' 3

20, 27, 28 and for $11.25
32 T.PI Renew threads on
No. 8., . for B any diameter, right ar
:ﬂ{_w:;l M?ELE;E left hand. Put a sel in
to Imm. your tool box to fix domaged

threads fast! Order today!
SATISFACTION GUARANTEED

JAW MFG. CO.

P.O. Bax 213 = READING, PA 19603

For TOOLMAKERS
who use the
FINEST

L-.EH":TNER TOOL CHESTS
Dapt. 1 Street
D-J-.-I i, Oimio 45407

complele Catalog $1

'TT CARS: FORD
[Conlinued Irom page 184)

Aula: No, because the new combustion
chambers have a lower surface-to-vol-
ume ratio. Since it's the eool surfaces,
that produce hydrocarbons, we redut.'n
HC formation by ruductng the surface 4
area, The lower ratio is primarily from
removing the dish on the 302 piston— |,
it's now a flat top—and slightly reduc-
ing the dish on the 351-W. * &k

Ford '77 service tips .

B Improvements to 77 Fords to make1
them more thefl-resistant include flush-

with-door lock knobs on two-door sedans. |
This makes them impossible to open with

wire from outside, so keep spare set of

keys handy. Change hasn't been made to

four-door sedans, because knobs must be

raised to open rear doors, and flush,
knobs ar=n"t easy to lift from inside car®s
E The two air cleanar discs on some

Ford V8s should be checked if you en-,
counter cold-driveaway problems. When

temperatures are suitably low (40® F. or

below), check both by starting engine

and flooring gas pedal. If blue disc isy
good, air cleaner snorkel flap should re- .
main in heat-on position. If “"TVS" works
exhaust gas recirculation wvalve stem
should not move.

B Higher-output ignition systems on '??
Fords permit an .050-inch sparkplug gap
on all moedels. Some Ford gaps wera as
low as .035 inch in 1976,

B Ford 'T7 higher-performance |gniil|:|-n
includes new B-mm silicone wires, very
expensive ($8 each), so handle plug
terminals with care. Right-angle termi-
nals are not repairable, so be caraful.

Fewer oil changes for all makers

The competition on the oil change
front has forced the other carmakers to
match General Motors® T7500-mile oil
15,000-mile filter change intervals in.
1977.

There have been no dramatic tech-
nical improvements involved, just in-
creased use of unleaded gasoline, which
reduces oll contamination somewhat.

One top engineer, who admitted he
was surprised when GM announced the.
longer intervals for its '75 model cars,
says he's now confident enough to live
with the recommendations.

All the carmakers, however, including
GM, continue to specity much shorter oil
and filter change intervals for so-called
“heavy-duty” operation, typically 3000
miles on oil, 000 miles an tha filter. The
definition of heavy-duty covers a lot of
ground, ranging from the obvious (trailer
pulling) to the not-so-obvious (dusty cli-
mate, extensive idling, or short-trip op-
eration below 32° F.),

The oil and filter change recommenda-
tions also carry time limits, which effec-
tively reduce the mileage intervals for,
most drivers. There's a six-month limit on
gil, 12 months on filters. In heavy-duty
aperation it drops to threa months for oil,
six for the filter.

If you do the typical 10,000 to 12,000
miles per year, your oil change is down
to as low as 5000 to 6000 miles. In
heavy-duty operation, it is as low as ev-
ery 2500 miles. & ok

166 FOPULAR MECHAMICS



~ You can't buy

another Chain Saw

withal
these features
at any price!

'McCulloch’s new Mini Mac 35 with Auto Sharp.

Automatic Qiling

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

to prolong the life of these parts. There's New Auto Sharp
also manual control for extra squirts of oil The incredible new
during tough cutting jobs automatic chain sharpening

device. Just press the button.
rev the engine, and watch

Chain Brake Safety Feature the sparks fly— until your
Stops a moving chain in milli-seconds to chain is resharpened to
reduce the hazard from kick-back. It's the most its peak cutting efficiency!

important safety feature a chain saw can have

With Carrying Case worth $20

Mow you can get a sturdy, 320 value
carrying case with your super lightweight
Mini Mac 35. It's the handiest way
to carry and to store your chain saw

Avatlable at participating MoCullogh Dealers anly. Most Daalers are participating.

McCULLOCH
KEEPS AMERICA BUZZIN'

McCULLOCH CORPORATION,LOS ANGELES, CALIFORNIA 80009
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Now-get this fine spray without
aerosol propellants.

A fine anti-perspirant spray— get it from

Mennen's squeeze bottle, instead. No

aerosol propellonts—just proven anti-wetness
protfection in about the most economical form
you can buy And the whole family con use it!

Mennen Anti-Perspirant #
Spray lasts 3 times longer #%

than aerosols.

At
s

st OF

30 NEW ADD-ONS TO CUSTOMIZE YOUR VAN

{Continued fram page 87)

curtains and mounting bracket and
cover for a spare wheel and tire
are among Sears’ extras. 4 CCI
Pop-Top i3 all fiberglass and metal
(no canvas), and in the down posi-
tion adds only inches to a van for
easy garaging. Fully extended, how-
ever, the unit offers full =six-foot,
one-ineh headroom in a 55xB0-inch
area. With installation, it is $895.
Camper Conversions also has =1%
interior floor plans, each available
for $1895 installed. 491 BMC Clamp-
On Spare Tire Carrier has fittings
that secure to rear door hinges
with J-bolts. The $23.50 bracket
can be quickly removed when the
gpare tire is being carried inside
the van. Other Elackstone acces-
sories, in addition to their side-
door step, include various van im-
provements such as a battery pouch
for a second auxiliary battery and
spare-tire carriers in assorted fin-
ishes. 42 ABC Interior, provided
by the Pop-Top Co. division of the
ABC Trailer Co., 8903 Mentor Ave.,
Mentor, Ohio 44060, iz shown in a
view down through the cut-out top
of a van. Dinette/sleeper conver-
tible and sink/stove combination

168 POPULAR MECHAMICS

with cabinet space adjoin a refrig-
erator, cabinets, enclosed self-con-
tained toilet and furnace. Individual
units at various prices can be se-
lected. 13 Overhead Instruments
muy be installed in an over-the-
windshield console from Flite-Tron-
ics, 2221 Empire Ave., Burbank,
Calif. 91504 in a %55 kit. Mount
vour own instruments in the high-
impact styvrene that is covered in
simulated walnut. Tape deck and CB
plus speakers can also be added. 14
Vantastic Interiors are produced by
Hop-Cap, Inec., 1730 West Bike
Street, Bremen, Ind. 46506, Their
“Spirit of 'T6" model includes a red-
white-and-blue rear couch that pulls
out into a bed, timbered ceiling with
recessed lights (a Hop-Cap special-
ty) in the roof beams, timber-pan-
eled bar and storage cabinets, with
shag carpeted blue floor and walls,
15 Chevy Beauville Sport Van is
another model ready and waiting
for conversion ideas. Available with
a sliding side door and optional pan-
oramic windows from Chevy deal-
ers, it can seat up to 12 and the
long wheelbase lends itself to motor
home conversion. 1§ Assorted cus-

tomizing from LRP (Leisure &
Recreational Products, Sheridan
Springs Road, Lake Geneva, Wis.
53147 includes mag wheels, direc-
tional aerial, bubble tinted-window
ports, chromed roof rack and a Mr.
Jaws shark mural painted on the
side panels. 47 Woodsman is an-
other LRP conversion, this one with
hand-painted murals flanked with
shaped bubble windows. The in-
terior has rustic rough-sawn panel-
ing and fur accents. 18 Pop-Tops
from the Pop-Top Co. subsidiary of

ABC Trailers are offered in kits of _

two sizes for do-it-vourself or
dealer installation. Both have car-
top vinyl sides and come in sizes of
46x47 inches for %475 and 46x88
inches at $525. 19 Executive Suite
is ABC's name for paneled wall of-
fice layout with four swivel seats,
bar, sink, serving counter and floor
sockets for front or rear placement
of the table. 20 Tops from CED (In-
ternational Campers, Inc., 1010 Sun-
rise Highway, Amityville, N.Y.

-

11701 run %770 to $865 for fiber-'

glass:; pop-tops are $695: and com-
plete camper conversions (the
works) start at about $1485. 21
CEIVs Refrigerator/Stovetop Unit

can be ordered with a 2.5-cubie- |
re= .

foot, 12-volt/110-volt electric
frigerator with a secondary battery
gystem for 3395. 22 Rooftop Vents
that crank open, van bubble win-
dows, and an all-weather insulating
and installation kit for both are
among the many off-road items from
the Wholesale Tire Co., 5005 Market
St., Youngstown, Ohio 44512, Their

catalog is $2. 23 Sliding Van Door .

Extender to clear oversize wheels
and tires iz one of many van extras
in 31 catalog of Desert Dynamics,
13720 E. Rosecrans Ave., S3ante Fe
Springs, Calif. 90670. 24 Quilted
Headliners, panels and accessories
from $11.95 to over $100. 25 Rear
Bolt-On Ladder for $16.95. 26 Ford/
Chevy/Dodge Conversion Plans book
at $8.99. 27 Fender Flares and
gpoiler kits from $20. 28 Vinyl Mu-
rals that are self-adhesive, $10 up.
29 Black Light lamps for van, All
these and many more mail-order
items are from J.C. Whitney & Co.,
1919 Archer Awve.,, Chicapo, IIL
G0680. 30 How To Live in Your Van
and Love It is a new guide and
equipment catalog by Howard Po-
teet, %895 from Trail-R-Club of
America, Box 1376, Beverly Hills,
Calif. 90213,

But these 30 tips are only the be-
ginning. Your local automotive and
camping equipment stores, and PM'a
advertigsing pages, show a continuing
flow of new van models and the ex-
tras that can make your vehicle es-
pecially right for you, * & ¥k



CHRYSLER

(Continued from page 84)
changes will be received by the govern-
ment. There's even & regulation on how
much noise a car can make. About the
only changes the companies can make
without worrying whether Washington
will approve or disapprove are in the
cosmetic eategory.

Although the companies grumble about
the many rules and regulations, rela-

Chrysler's HEINEN with LUND

tions between Detroit and Washington
are better than they have been at any
time since the government started tell-
ing the auto firms how to put the pieces
together. Both sides are more willing
to listen to the other guy's point of view
and there jsn't the Us-vs.-Them animos-
ity there used to be.

Detroit still complaing against the
“regulators.” (That's the industry put-
down word for the government agencies
that write the rules.) But the complaints
are not directed so much against the
regulationsastheyareagainstthe failure
of the government to spell out proce-
dures for complying with the regulations.
Like telling a motorist not to speed
and what the penalty will be if he is
caught speeding, but without telling him
what the speed limit is,

Charles M. Heinen, Chrysler's director
of wehicle emissions and fuel economy
planning, has been dealing with govern-
ment agencies as long as any executive
in Detroit. He talked with PM about the
difficulty of meeting government man-
dates.

PM: Has there been any improvement
in relations with Washington?

Heinen: Yes and no. Relations with
the administrative agencies are better.
The ageney people are becoming more
knowledgeable and sophisticated. They
understand what we're talking about.
They want to cooperate with us and, in
that sense, relations are better.

But the problems have multiplied.
The regulations have proliferated so
rapidly and one regulation frequently
conflicts with another to a point where
it's darn near impossible to follow them,
Not only for us to follow them, but for
EPA (Environmental Protection Agen-
ey) and DOT (Depart. of Transporta-
tion) to follow them, Hell, their job is
almost as difficult as ours,

PM: Give me an example of a regu-
lation that's causing vou trouble.

Mennen Sof’ Stroke® Shave Cream
has Lanomen® (a lanolin derivative). It
lubricates your skin, so your razor shaves
your whiskers without irritation.

Sof’ Stroke.

Namingit was easy.

Heinen: For 1978 the law saya each

company's cars must have a fleet aver-
age of 18 milea per gallon, That's clear
enough. What ian't clear is what the
test procedures will be, How many cars
do we test T How frequently 7 How accu-
rate are the testing methods? What's
the statistical competence of the test
procedures? How long will we have to
conduct the tests?

The tools we have for establishing

fuel economy on a fleet level are no
more sensitive than a sledge hammer
and the task the government has de-
fined is that of swatting a fly.

PM: Who's to blame for the confusion?
Heinen: Congress makes the rules and

only Congress can undo the confusion.
There's too much red tape,

Maintenance

Richard E. Goodwillie is assistant chief
engineer for emissions and fue] ays-
tems enginecring and product devel-
opment.

PM: Engines get more sophisticated

and complicated every vear. What is
this doing to the guy who likes to
work on his own car, the do-it-your-
seller?

Goodwillie: The guy who wants to

do it himself can still change plugs,
oil, air filter, that sort of thing. There
are more lines and hoses than there
used to be, but he can work around
them or move them out of the way.

I think the more things we put on

the ear to reduce emissions, but at
a penalty to fuel economy and per-
formance, the more incentive there

is for the do-it-yourselfer to modify
those things or remove them. Not that
we're designing things to make it easy
for people to do that. We're trying to

Chrysler's GOODWILLIE with LUND

build everything in the engine that
we can to reduce emissions and main-
tain good fuel economy and perfor-
mance while we're doing it.

PM: How about the future, say two
or three years from now? Will there
be more jobs the do-it-yourselfer can
tackle? Or the opposite—cars becom-
ing 8o complicated that only a pro-
fessional mechanic can work on them?

Goodwillie: If anything, I think there
will be more jobs he ean do, But that's
difficult to predict because we've got
things going in both directions. On

{Please furn fo page 170)
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SAVE
$20!

Introductory

Price "til
12/24/76

THE UNIQUE EDMUND
4"s" NEWTONIAN RICHEST
FIELD REFLECTOR TELESCOPE.

Clearest, brightest, most spectacular wide
angle views ol moon, stars, comels, galaxies
aver—and portable!

riable sefs up v seconds (pre-collimated, ready to
i eyapiecs i, Incus=—and 2ing' Ils eye-popper 3y
frirdd @ welw gived y Gré s1ars in a single view than any othér type scope!
Bright, crisg, linely rosohed images. For sky gazing and sarth gazing' Take il
arywhire (anly 17, 1015 Efsimi-10-uae bk §Co pR aver—over your shoulder
in your lap, ona trepod. Or just rotale 1he sphefical base on I8 own mount lor
uso on a tatle, car hood, Top qualily oplcal sysiem lealures 4%°, 14 parabolc
primary mirrar (Vs wane, 177 F L) pro-aligned Y wave disgonal on coated
optical window thal seals oplics from moisture and dust; std. S8mm Kelbnes
eyapince (gives 15X, higher with other eyepiece or Bariow), Fast focusing (25
1o knfinaty ), Birs ght Schartanian rad [doaan | impar night vision] with adjustatie
carrying atrap. There i no ather fefedcope like i

STOCK NO. 2001H ONLY 51 29-95 Ppd.

Special Introductory Price! Goes to $149.95 Dec. 25, 1976,

COMPLETE AND MAIL COUPON NOW

&L““N EW ! (in time for Christmas for everybody!)

CATALOG! ED"UHU SCIENTIFIC EI:I 100 IIIEII'I Bldg., Barrington, N. ). 08007 l
MEW 154 Pages |
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Science « Optics - Hobby HELPING TO DEVELOP AMERICA'S TECHNOLOGY FOR OVER 30 YEARS,
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| (Continued from page 163)

one side, we're trying to make the
cars easier to service. There are more
'hoses, switches, things in the engine
| compartment the owner can work on,
maintain or modify. On the other hand,
we've pot ignition systems and our
ele.ctrlzrmc lean-burn system that dis-
| courage the guy from doing things
himself. As we get into more elec-
tronies, I think the average do-it-
yvourselfer will be discouraged from
working on hizs car. He will have to
be a pretty good electronic engineer.

Lean burn

This is the first hig year
for the lean burn elee-
troniec spark advance
system. We asked Earl
Meyer Jr., assistant
chief engineer, engine
electrical engineering,
what models it will be
on.

Meyer: We'll have it
on all four-barrel V&a
at the start of the model year, and
add it to the 318 two-barrel later on.

PM: What about the six-cylinder?

Meyer: We'll have it for the Six in
1978,

PM: What sort of reliability have
you had with the 100,000-plus 1976
lean burns?

Meyer: So far, the failure rate is
less than 0.1 percent.

PM: Are you sticking with exactly
the same setup for 19777

Meyer: No, we're introducing changes
with the start of the new model year.
The centrifugal advance was a conven-
tional mechanical type in 1976, For
1977 it's handled electronically.

PM: You mean that the centrifugal
advance is gone from the distributor
body T

Meyer: That's right.

PM: What else is coming?

Meyer: Our two pickup coils—the
start and run pickups—will be re-
placed with one that does both jobs
gome time in the model yvear. The com-
puter itself will be changed, as we
replace more than half of the 2186
parts with three custom integrated
circuits, We'll be down to 100 parts,
which will cut the cost, improve the
manufacturing process and better our
position for larger volume.

PM: Aren't vou setting up the cus-
tomer for a pretty big bill if some-
thing fails? Right now vou're replacing
the whole computer, even though the
computer has at least three or four
parts that could be replaced, namely
the vacuum transducer, the electronie
ignition control board, the air tem-
perature sensor and the spark advance
computer board.

Meyer: Well, it is warranteed for five
yvears or 50,000 miles, and we feel
that the further we go toward making
it a single component, the greater re-
liability we can build into it. For
example, if we made that air tem-

MEYER

perature sensor replaceable, it would



have to be a plug-in part, and the
connection wouldnt be as pood as
what we have now,

PM: You've managed to eliminate
exhaust gas recirculation with lean
burn, and there's talk of being able to
make the standards without even a
catalyst. How about it?

Meyer: We believe we can qualify
at least one car, probably a 400 V8
four-barrel, without the catalyst, be-
cause there are people who have feel-
ings against it, or want to run on
leaded gas, which is cheaper, and we
may have it by the middle of the model
year, We also have some new ideas on
recalibrating the spark computers on
cars with catalysts for better fuel
economy and we'll try to introduce
them as running changes in 1977.

PM: How can a Saturday mechanic
make basic operational checks on his
. lean burn computer?

Meyer: He can start the engine with
a timing light conneeted and wateh
the marks for 60 to #0 seconds., The
computer gives an extra four to five
degrees of advance for that period,
immediately after starting.

PM: How accurate is that test as
an overall indicator of computer per-
formance?

Meyer: About T0 to 80 percent accu-
rate.

PM: Are there some other simple
checks that could improve that percent-
age a bit?

Meyer: There's a complete test proce-
dure we've prepared that requires a
tachometer, timing light with an ad-
vance meter and an ohmmeter, It takes
longer than with our special tester,
but you ean do it

Wiring diagrams

No one who's ever tried to read a wir-
ing diagram on a modern car would
question the need for a new system
of presenting the diagrams. This year
Chrysler has it.

What the inspiration was for Chrys-
ler is the guestion we asked of Frank
Grualdoni, product engineer, wiring and
circuit systems.

Gualdoni: Frankly, the idea was to
save money on warranty work. A lot
of professional mechanies weren't
much better than Saturday mechanics
at reading them, and they were just
guessing and making parts replace-
ments.

PM: Is the new wiring diagram
really something a Saturday mechanie
can handle without having to be an en-
gineer?

Gualdoni: The wiring on the cars is
what's complicated and the diagrams
only reflect that, We ean't completely
eliminate the need to turn pages, but
now you don't have to turn nearly as
many. If a Saturday mechanic under-
stands electrieal eireuits, he'll certainly
find our new diagrams a great deal
easier to follow.

PM: What is the most significant
change ?

Gualdoni: The new diagrams give
you a complete circuit, whether it's
starting or charging or the electrically
(Please turn to page 172)

Barklsght is a unique new product that com-
bines what police authorities agres are proven
deterrents (o burglars — barking dogs and
hghts. Barklight automatically turns on your

s when your dog barks, turna them off

when he stops |t pic 1;&]1}'@ bark ol any dog,

large or small, within a square fool area
And because the Barklight utilizes advanced

integrated circuil technology we can olfer the

system at a popular low price of $39.95

& Barklight comes complete with a rugged,

salid state control unit and a microphone,
both fully assembled |nstalis easdy in minutes
Simply plug the Barkbght into any outbel,
attach the microphone, and plug your light(s)
into the cantral unit

The Barklight & not sold in stores, and
there's nothing like it on the market today
An uncondiional 10 day money back guaran-
tea and 30 day unconditional warranty agairst
delects proves our bele in the product

I Send 899,95 + 81 25 ncstece & handing |

Send $39.95 + $1 25 postage & handling
Calif pessdents add 6% sales tax

Mail check, money order, or charge

card IH'I'.'.II'ITIG‘IUTI- [{=]
Crime Stoppars, Inc
PO, Box €7141

Mams

Address. —

O BankAmencard [ Master Change
BA Card 0 Imerbank #
Expiration Date

10 day monay back guaranies

30 day warranty

Crime Stoppers, [ne
[_BW_WHM Blvd, LA, Ca 90017

. — — . . i — — —

Barklight by CrimeStoppers. $39%
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D00 OPEFIAT{]FI ShfhoLe  AND SAVE!

* GUARANTEED one year HELPMATE EQUIPMENT CO,, Bor 217 I Baroda. Mich, 45101

* FREE brochure

CONOMY

TRACTOR

PRE-WINTER
TRACTOR

Economy tractor mows big lawns fast...but that's not all! It handles
nearly every task on your place with really worthwhile man-size tools.

How? It's a special breed, that's how, Economy’s extra size, weight and
traction, plus the greater power-delivery of all-gear drive converts
nearly 100% of engine horsepower into work. Mo fluid drive loss. Gives
you more pull-power to work faster, more tool-power to operate 60"
rotary mower and 20 other attachments. See your dealer or write for
name and address.

With an Economy Tractor
you can:
[ Plow, tin, harrow, pull heavy loads.
[ Bulldoze with 4-ft angling blade
[ Load gravel, dirt; '-ton bucket.

O Mow 2 te 3 acres an hour with rotary
mower or sickle bar.

[] Clear 16" snow in one pass.

CONOMY

TRACTOR

1005 K-10 Anoka Avenus
Waukesha, Wirconsin 53186
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heated backlight. In the old diagrams
you had to find components and trace
the wiring, which was buried in with
wiring from many other circuits. Then
you had to look up individual parts in
the circuit and look for detail draw-

| ings to see how they were wired.

PM: How do vou handle the points

| where circuits merge?

Gualdoni: On the system page itself,
we have named references to the start
of the whole ecircuit, not something
like ‘see zome C-64' 30 you're forced to
start flipping pages to get a junction
block.

PM: How do you handle the old
headache of finding components, where
they're grounded, and so on?

Gualdoni: First, we're trying to use
standard terminology, =0 the guy
knows what it is when he sees the
name, Where necessary, we call out
the grounding points, such as with the
electrically heated backlight on compact

Summing up Chrysler-Plymouth
and Dodge models

Arrow/Colt: Refinaments

Volare/Aspen: Refinements

Fury/Monaco/Charger/Cordoba: MNew
front and rear styling

Gran Fury/Royal Monaco: Refinements

Newporl and New Yorker: Refinements

wagong. The diagram plainly says: ‘on
jack hold-down bracket., This com-
pares with the previous system, which
gave you an arrowhead that referred
you to a connector page and the con-
nector page told you where it was
grounded. We're also ealling out less-
than-obvious locations of connectors.
With the heated backlight, for exam-
ple, one connector is labeled as in the
lift gate on compact wagons, so you
pull the lift-gate cover and there it is.

PM: As long as you went to an
overhaul, are there any other improve-
ments in the diagrame?

Gualdoni: Yes, we now have a fuse
distribution chart, which covers any-
thing fed through a fuse. This tells
which fuse covers what, at a glance,
s0 if something poes wrong on a
fused cirecuit, you ecan tell if the
problem is after the fuse or in the
feed to the fuse or perhaps the fuse
itself.

PM: What's the next step in im-
proving the wiring diagrams?

Grualdoni: We have a set of drawings
that we're working on that show the
way all the harnesses run throughout
the ear and where electrical com-
ponents are located. The drawings
include detailed art on all body parts,
g0 vou know what part of the ecar
to actually look at.

What about aluminum?

Aluminum or steel? That's the big
question in planning future cars. Alu-

(Please lurn fo page 174)
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Burmah-Castrol Inc.

Continental Plaza. Hackensack. N.J. 07601

(Gastrol

‘Expglm;se

“Lubrication

All motor oils are not created equal.
Castrol GTX is something special,
Castrol GTX meels the demands your
engine faces every day. Fast morning
starts. Stop and go traffic. Air
conditioners and towing trailers. Castrol
GTX—the ULTIMATE lubrication for

all makes and models ol cars.

OCTOBER 1876 173



NOW! Your home workshop

& molds in one
fast operation.

ONLY THE Belsaw
wiie.. RIPESS?

MOLD

Power-
Molder

Only complete workshop
tool of its kind in the world

turns rough lumber into
finished stock.

The BELSAW Planer/Molder/Saw is
a wversatile E:em of machinery. It
turns out profitable precision molding,
trim, flooring, furniture...in all
popular patterns. Rips, planes, molds
separately...or all at once. Used by
individual home craftsman, cabinet
and picture framing shops, lumber
yards, contractors and carpenters.
No previous experience necessary
Never before has there been a
three-way, heavy-duty woodworker
that does so many jobs for so little
cost. Saws to width, planes to desired
thickness, and molds to any choice of
patterns. Cuts any molding pattern
you desire. Provides trouble-free
performance. And is so simple to
gperate even beginners can use it!

Let Belsaw prove
YOU can do it, tool

ﬁé‘-‘} Tryitin YOUR Shop...on our
30-DAY FREE TRIAL

No Obligation and No Salesman Will Call.

ﬂ”&'}fﬂ gfﬁpﬂ” lll.u.:?n:a': ;g:“, co.

Kansas City, Mo. 64111
BELSAW POWER TOOLS

G07T Field Bldg, Kansas City, Mo, 64111

Please send me complete facta about .:
PLANER - MOLDER -~ SAW and .

Power-Teed
Planer

separately...

or All in One Operation...

- a real money-maker for you!
Part time

your own
BUSINESS rioht athame

Men and women everywhere are using this
low-cost powerfeed machine to start am:l
build their own new businesses ... and
YOU can do the same. Supply lumber
yards, contractors and carpenters in
your area with door and window frim

..base shoe,. bed mold.. cove and
quarter round, .. ALL of their trim. You
can sell picture frame to lumber yards, paint
stores, department stores . . and direct tousers.

Read what these Belsaw owners say!

“I've been 3 planer man 44 years and now reluea. The
Belsaw has earned me 60,000 in eheven years with the onlly
eapEnLe being 37500 For the insbiad casd, i's the best iewest
mant | ever made"

Robert Sawyer — Roseburg, Oregon

“This machine pays fod absell making money oull of scrap EH

boards, It r8 & very well buall maching and | conless if iy more
than | really expected for the price. 11 doss ewerylhang you
say it will”

Steghen Schuliz — Orangewile, Penna
“I bought a bafch ol walnul ia the reugh, and alter planing details about 30-day trial offer,
1 tha Bel 1 figaned vl 1
i1 on elsaw | figored | saved enough money ta pay for ;
o e i { Mgatus L aputd gt saner b ooy o | understand there is no obligation and that E

R. 5 Clark = Springlield, Ohio no salesman will call,
I make lurnelare, grandlather clocks and many other Hame

thengs, My Belsaw does mice work and | couldn't do my job
E Address '

wilhoul il | readly like i1."
W W Robinuon — Flat Rock, Niinois

... 3l from this well known asthosity — City "
'Illrﬂumu:: the B;‘I‘!-Iw as (he most uuiu:':hmrnhlilnv @
craftaman could owa usE one Every in nch
madel thap 'mllﬂlu wum.m?ﬂ- - 1 — —
¥ fl, L1 o
Workbesch Magazise e Bty S S d
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'TT CARS: CHRYSLER
(Continued from page 172)

minum reducez weight and the more
pounds you sweat out of a ear, the
more you improve fuel economy. The
disadvantage of aluminum is that it
costs more than steel. A lot more.
Where the car companies pay about
15 cents a pound for steel, aluminum
goes for 66 to 60 cents a pound, That's
big money when your product weighs
anywhere from 2500 to 6500 pounds.

Chrysler has used aluminum for its
automatic transmission housings for
several years. On the '77s, the com-
pany will use the light metal for the
housing of its manual four-apeed over-
drive transmission. Chrysler foresees
greater use of aluminum in down-the-
road cars, despite the price penalty.

PM discussed the pros and cons of
aluminum with Dave Strong, of prod-
uct planning.

PM: How long before vou get into
wholesale use of aluminum?

Strong: I don't know about “whale-
sale" use of aluminum, but as the fuel
economy standards come in in 'TH,
use of aluminum will inerease sub-
stantially. That will continue into the
1980s.

PM: Where will you use it?

Strong: In the hang-on picces—
hoods, deck lids, engine, brackets.
We're working very clozely with the
aluminum suppliers. * & &

= SN N
SERVICE TIPS i

B Air aspirator valve, the “poor
man's air pump,” is widely used
on 'T? Chrysler products. It's a
rubber diaphragm assembly made
to suck in sufficient air for the
catalytic converter. To quick-
check, disconnect hose to air
cleaner at cleaner or valve, idle
engine and with finger over open
end—you should feel a pulsating
vacuum.

B The altitude compensator on
‘77 Chrysler Corp. 318 Vés is
the simplest design: an adjust-
ing screw in the carburetor
throat. Turn screw per factory
specs to set the carb for high
or low altitude. Not as automatic
as a built<in barometric bellows
adjuster or convenlent as a dash-
board cable control, but cheaper.

W Artificial enrichment {addition-
al fuel), a way to set carburetor
idle mixture on Ford products
gsince °75s, has caught on at
Chrysler for "77. ldea is to add
propane (from conventional torch)
through the air cleaner to raise
engine idle spead. If rise is above
specs, mixture is too lean; if
less, too rich. Ford adapter adds
propana through  avaporative
emission hose neck; Chrysler ex-
pects to add it through air clean-
er snorkel.

Mmm@rﬁmﬂmﬁ



A Major Breakthrough
in Metalworking!

Now with Spitfire® you work Ya" from a wall without
don’t have to be an expert scorching. You get two torches
with lots of experience and —one for heavy and one for
complex equipment to join lighter work. Spitfire also works

on any standard propane
stesl prany othermetal. cylinder, producing somewhat

less heat.

Wingaersheek sells more
soldering and brazing
torches to professionals
than anyone else, and now
brings you the great new
toolto...

REPAIR ANY METAL.

There is a lot of metal in your
home. Major appliances like
stove or washer—cars, trailers
and bicycles—plumbing, heat-
ing and air conditioning systems
—fireplace tools, small appli-
ances, brackets and hinges.
Return your investment in
Spitfire with one repair.

Make strong lasting joints
between any metals, You don't
need to be a welder or have
welding equipment. The Spit-
fire Kit comes with instructions
and everything you need to
bronze braze (it's strong as
welding — easy as soldering).
Instructions tell you how to soft
solder or silver solder too.
Spitfire is the easiest, safest
and most economical way to join
any metals.

How is it possible?

Spitfire gives as much heat

as an acetylene torch! The fuel
is Mapp®™* Gas (produces higher
temperatures than propane), Loosen nuts and bolts. Remove
but the unique secret of old window putty without crack-

Spitfire is the advanced turbine - ' ing glass. Do plumbing quicker
combustion concept which gets "7 #EE and sasier.

more heat than other torches  Fix leaky joints without
out of the same fuel. Agas Disassembly
pressure regulator controls the

gas flow to give optimum per- ... even with water in the pipes!
formance at all times. twon't Complete instructions tell you
blow out (even in 100 MPH  how. All you need is in your kit,
winds) and works below freez- Plumbing was never easier,
ing. The torch swivels 360°to  Soft solders 2" tubing in seconds
reach any position and the  with wraparound flame. Do 12"
stainless steel heat shield allows tubing—even with water in it!

SPITFIRE, the great new tool.

Send to: WINGAERSHEEK, INC., 2 Dearborn Road, Peabody, Mass. 01960

[] Enclosed check [ | Charge [] Charge 3 O
Please rush: or monay order Master Charge BankAmericard M
i
Qty. ltem Total Account # Exp.Dale______ il l ¥
Complete Spitlire
:11[53 ;.'; $34.95 ea Auth, Signature | J o |
xtra Mapp® gas cylin- E e |
dorts) & 55 64 6 Please Print—This is your mailing label |
Postage and handling 51.50 Name o o | |
P
Mass. Res, add 5% State I
Sales Tax Address
Kit contains Mapp* gas, regulator, two
Total § City State Zip torches, striker, heat shield, instruction
book, and brazing rods.
PM SATISFACTION GUARANTEED OR YOUR MONEY BACK.
Spltfire is a trademark of Wingasrshoek MAPP is a registered trademark of Anco, Inc., Monbvals, M.
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IT'S A WHOLE NEW DYNAMIC
INDUSTRY IN THE MAKING!

AMAZING VINYL HEPAIH

Men And Women....
PROFIT BIG TODAY
AND BUILD A
SECURE FUTURE!

Earn more in & day than many fﬂtkl do |-h n mk_
s+« in m great and growing new field. Turn torn,
ripped, scorched, and discolored vinyl, naugahyde,
upholstersd sofns, seats, stoold, eouches, bootha in
homes, offiees, auto dealers, schools, hospltals, res-
taurants, bars into L[KH—NEW N{ﬂ.inl You do it
&Iibkl‘_‘f professlonally, perfectly for a fraction of
e replacement cost...and that fraction ean make
Nu rleh! Imagine, & Hﬂ-h.nﬂ chalr . « . torn and
. + « ¥ou repair it to look like new and get
E:“ §20, 00! Your eost . . . n few cents and o half
r's time! That's the money-making magie in
Yinyl Repair! Steady, repent business!

Get Full Details FREE!

We'll put you in the VIF Vinyl Repair business
in your eommunity now...spare time, fall time...
We'll provide you with all equipment, tools, mate-
rinls, l-'upplw-l, know-how , . . AND we'll show you
how do professional work ﬂmt brings top
prlm Exeiting facts FREE by mail. Mo saleaman
will eall or phone, Mall coupon NGW— TODAY]

{VIP) Vinyl Industrial Products, D .
2021 Montrose Ave., Ghl:lp, II.I. l.ll'

1 VIP, 2021 Montross, Dept, 189, Chicage, 111, BOE1R

RUSH FREE facts by mail aboul VIP Vieyl Repalr and l

how your kit and nsfruclions cam pul ma inlo Bidi-

ness overnight] Mo obligation, Mo salesman will call, |

|

o |

e I

Ipot |
¥/ State/ Tl |

g i i o i i i

DON'T PUT UP
WITH POOR
TV RECEPTION

PUT UP A

WINEGARD
TV ANTENNA

REPLACE
YOUR OLD ANTENNA
NOW!

Winegard — powerful for better VHF and
UHF TV pictures; built stronger to last
longer. Exclusive anodizing for weather
protection. Available from your TV man,
or at any Woolco store.

WRITE DEPT. PM102

\\\Y winEGARD

C oM P A N Y
3000 Kirkwood = Burlington, lowa 52601

THE TV ANTENNAS MORE PEOPLE LOOK UP TO
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'TT CARS: AMERICAN MOTORS
{Continuved from paga 98)

facturer brings out a new model, you al-
ways have the possibility of some sub-
stitution. What the Pacer wagon does,
though, is give us an added wvehicle in
a place where there wasn't one before,
Therefore we've got the opportunity for
overall increase, which is what we're
locking for,

PM: Tell us something about compa-
ny thinking regarding the new Hornet
AMX maodel.

Stuckey: The AMX springs from the
Hornet Hatchback, but adds some sporty
youth-oriented features that used to be
in what we previously called musecle
cars, Today that sort of vehicle has be-
come more personalized transportation,

PM: How about new 1977 technical
items?

Stuckey: Well, we have a new four-
speed manual transmission that should
provide some very good fuel economy
when coupled with our 2.53:1 axle ratio.
This is with the six-cylinder engines only
so far; the four-speed isn't available yet
for VEs,

PM: Would vou say that this new four-
speed replaces last vear's electric over-
drive option?

Stuckey: Yes, we look forward to its
doing thizs. Whether the mileage figures
will be exactly identical I don't know yet,
but in terms of road performance with
2.58 ratio, it should be a wvery good,
economical performer.

PM: Could you comment on the emiz-
sions and safety aspects of AMC's 1977
lines?

Stuckey: The emission and safety is-
sues hoth play dominant roles in our
1977 ecar lines. With the new emissions
standards, in certain cases we added
catalytic converters. We also included a
change in the six-cylinder engines—a
quench-head design—and tailored the
overall emission package with recalibra-
tions in carburetor and distributor,

Also, the EGR svstem in all cars was
revised, with proportional EGR, which
better tailors the exhaust gas flow to
meet the needs of the vehicle at various
speeds.

On the safety side, the principal stan-
dard that came on-stream was the ‘301
—Fuel System Integrity,” which required
revisions in the rear of all our cars to
give added protection in the fuel-tank
area. This was accomplizshed through a
variety of changes relating to the
structure in the rear axle, and a general,
overall making the rear end more fuel-
system protected.

PM: With the market seeming to
swing back toward bigger cars, are you
going to push harder on the Matadors
this year than you did in the past year?

Stuckey: We will be pushing on the
Matador, [ wouldn't say we'll be pushing
harder. I think we'll be continuing with
the promotion of the Matadors as we
have in the past. But to say we'll be
pushing harder—I don't think so at this
point. We hope to sell more, sure.

PM: Let's turn to the 1977 Jeep line.

Stuckey: The significant addition is
the four-door Cherokee wagon, which
moves in between the two-door Cherokee

and the Wagoneer, We feel that the new
four-door Cherokee goes after a market
segment we're really not touching today
and, of course, no one else is, either,

The Cherokee two-door certainly has
met all the expectations we aaw for it a
couple of years ago. This just seemed to
be a natural extension of that, because
the profile of Cherokee owners is sub-
stantially different from that of the Wag-
oneer buyer,

Onece again, the four-door Cherokee
comes into an aren which we think will
appeal to a younger buyer.

Quench head

We spoke to Bob Peter-
sen, AMC's director of
powerplants and  re-
gearch about the new
head on the company's
gix-eylinder engines,

PM: Your 77 six-eyl-
inder combustion cham- .
ber features what you
call a “guench head.” PETERSEN
What does it do that your '76 chamber
didn't?

Petersen: It pushes the mixture
closer to the sparkplug, and in so doing,
it creates some turbulence for better
mixing. The result is that the engine is
less octane sensitive and we ecan get in
an additional 3* of spark advance with-

1976 COMBUSTION
CHAMBER

& o

1977 COMBUSTION
CHAMBER

\

out knock. This gives us one more mile
per gallon on the EPA urban cycle.

PM: Wasn't this something you could
have done before?

Petersen: We originally had a quench
head, but we had to open it up more be-
cause with leaded fuel we had a cold
area where the fuel wouldn't burn.

PM: Why was that area, away from
the sparkplug, so cold?

Petersen: Lead deposits.

PM: Don't lead deposits create hot
spots, not cold omes.

Petersen: Both. The deposits form
what we call a sponge layer. The peaks
can get hot, but there are valleys in
which fuel droplets sit and don't burn,
which raises emissions. Now that we
have unleaded gas everywhere we can

Bl
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Summing up AMC
models for '77

Gremlin: New sheet metal
Pacer: New station wagon
Hornel: New AMX model
Matador: Refinements

Jeeps: New four-door Cherokee

apecify that and not have the deposit
problem.

PM: Yours is the only company in 1977
with a significant percentage of nonm-
California cars without ecatalytic con-
verters (40 percent of estimated produc-
tion). Wouldn't there have been an ad-
vantage to keeping the old eylinder head
and giving the public the chance to buy
a car that ran on leaded gas?

Petersen: Yes, we would have liked
that, but we certified the noncatalyst
engine, our two-barrel Six with aute-
matic, with unleaded gas, and we have
to recommend only that fuel.

PM: Why did you do that?

Petersen: It was the only way we
could get the engine through the 50,000-
mile certification. We get a higher de-
terioration factor with leaded gas be-
cause of a problem at the valves that
we call gpassing.

PM: Isn't it just the other way around,
that the lubricating eMeet of lead in gas
reduces valve deterioration?

Petersen: This is something different,
It's an effect that you don't notice in the
form of compression losses, but a form
of leakage that shows up as higher
emissions on the instruments,

PM: Therefore, there is really no rea-
son one of your Sixes couldn’t be oper-
ated on a fair amount of unleaded gas.

Petersen: From an engineering view-
point, no. But because we certified the
car with unleaded gas, it would be il-
legal for any station to fill the ear with
leaded.

PM: Then why don't you just put on a
converter and really tune the engine for
the best performance.

Petersen: We get no better fuel econ-
omy with the converter,

P'M: What makes your engines so pe-
culiar, particularly in their ability to
meel the emission numbers without the
converter?

Petersen: There's no magic. We have
a six-cylinder in a light car, which gives
us a good power-to-weight ratio. This
means we don't po as deep into the
throttle and pick up the power enrich-
ment section of the carburetor, where
the carbon monoxide and hydrocarbons
really go up. In fact, we may have the
converter off the one-barrel automatic
by November,

PM: The Six in a light car does cost
you fuel economy on the EPA evcle,
however?

Petersen: True, but we'll have the
four-cylinder ready soon.

Update: four-cylinder Gremlin

AMC's long-expected Gremlin Four is
about ready. The engine, Audi mill now
used in the Porsche 924, will have a

HENRY MORGAN SAYS:
“Evenif you don’t know which

end of a screwdriver you hold,
youcanlearnto
make money

fixing appliance

If yvou've seen this well-aged comic
on television, you know I'm not in the
business of fixing a glinneea. So what
am I doing in an m:r or an appliance
repair course? It's simple: I got
tired of laying out a sockfull of
money every time something went
wrong around the house. Then 1
came across an NRI ad and I
thought, “Why not? I've spent a
fortune on repairmen . ., if I'm
too stupid to fix a toaster, this is
the way to find out.”

S0 I took the course and now I can
fix my own appliances and I can even

make money out of it if T want to, Asa
matter of fact, there’s enough money
in fixing these things, I'm tempted to
quit show business and go straight.

Think I'm kidding about the money?
Just check out the receipts on vour last
repair bills. And then ask anybody if
they know a good reliable repairman.
You'll find they're scarcer than doctors
who make house calls, If there ever was
a field erying for good men, this is it.
Opportunity is knocking louder than
my car's engine, and it could be knock-
ing for you.

f you've ever toyed with the idea of
making it on your own, with your own
repair business . .. NRI has a low-cost,
home study plan that really makes
sense. You can hang in there with your
present job while you're learning, and
you'll find NRI's course is quick, easy,
and cheap.

Let's say you have trouble {Vust lug-
ging in your electric shaver, uu'&lht: -
ter start with the basics . . . and the
NRI course starts right there. First
they tell you what electrieity is, and

ou can't get any more basic than that.

hey take you by the hand, step by
step, as fast or as slow as you want to
go. If you get an attack of the stupids,
there's always an NRI expert waiting
to 1ghﬂﬂ you a hand. They do everything
but turn the pages for you.

Like I say, I took the course and it
turned out to be even better than they

-

"ol 3739 Wisconsin Avenue,
Washington, D.C. 20044

e
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said it would be. Sure they pay me for
writing this ad, but it ain't much, be-
lieve me, [ cuulci make more in a month
by fixing things for the neighbors . . .
and I'm not kiﬁ%ing. It's just that I be-
lieve in seeing guys make it on their
own. If you follow the simple texts and
the big pir:t.ur[:u,'[yuu can be a techni-
cian in no time. They even Mdtiw a
professional appliance tester with the
course,

You don't have to stop with toasters
and irons. They'll even show you how
to repair air conditioners, refrigera-
tion units, commercial appliances,
q‘uwer tools, and small gas engines.

hat's where the big money is.

Take Henry's advice and send in the
coupon, It's nice to find out you've got
some hidden talents. And you'll save a
bundle . . . or make it . . . or both.

rh[&wuj W(m

Henry Morgan

APPROVED FOR CAREER —

TRAINING UNDER G.I. BILL

Check GI line in coupon
for information.

' Send For This Free Full-Color Book and See What NRI Can Do For You

SCHOOLS
McGraw-Hill Continuing Education Certer

Send me your frea book on Professional Appliance Sarvicing.
| understand there is no obligation, and no salesman will call,
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Accredited Member National Home Study Council [ Check for facts on GI Bill
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Doctors Prove You Can Help Shrink
Swelling Of Hemorrhoidal Tissues Due To
Inflammation. Relieve Pain And Itch Too.

Gives prompt temporary relief from
hemorrhoidal pain and itch in many cases.

Doctors have found a most effective
medication that actually helps shrink
painful swelling of hemorrhoidal tis-
sues caused by infection. In many
cases, the first applications give
prompt relief for hours from such pain
and burning itching.

f’ II"-:I.. 424« A%
e, -

Heres The
REAL THING

tradamark on the handle

CHANNELLOCHK, FNC
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* Meadville, Pa. 16335
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Tests by doctors on hundreds upon
hundreds of patients showed this to be
true in many cases. The medication the
doctors used was Preparation H®—the
same Preparation H you ean get with-
out a prescription. Ointment or sup-
positories,

Ma, 415 = 10

Mo, 430 = 10

Mo, 4604 + 16

| clutch on the four-speed.

'TT CARS: AMERICAN MOTORS
{Continued from page 1 ??,ﬂ

two-barrel Holley ecarburetor, not the
Audi's Boach continuous fuel-injeetion
syatem.

Reasons for the earb: It's cheaper
and AMC doesn't have the technical re-
sources to take on fuel injection now.
The Holley was picked beecause it was
the only production domestic carb that
matehed the engine and could stand the
higher vibration of a four-banger for
the 50,000-mile emission certification
teats. A cold-air duct from the right side
of the engine compartment is used.

The engine develops 95 horses with
fuel injection; with the two-barrel
earb it will put out 87 to 88, The engine
compartment looks like a weekend
mechanic’'s dream; the four-banger
takes up even less room than the Six.

AMC technical shorts

Owverdrive, that option that contributed
mightily to AMC's economy run victories
of years ago, has been dropped in 1977,
At about 5150, it was apparently too big
a bite and didn't sell,

A four-speed transmission, available
as a 'Té%: on Pacer, will be offered on
all ‘77 Hornet and Gremlin Sixes. The
Borg-Warner box, which has an integral
shifter (no external adjustments), will
come with a diaphragm clutch.

The three-speed manual also gets a

diaphragm clutch for "77, but none of the

parts will be interchangeable with the

* ik

SERVICE TIPS

B AMC has a self-adjusting
heater temperatura cable in ‘77,
aliminating a nead to reach into
tight guarters. Thera's a friction
fit clip on the heater door link
for the cable. No matter which
way the cable |s moved, it al-
ways readjusts to the correct
position when you move the
dashboard control to “warm.”

B Single-barrel AMC carburetors
have a manual adjuster on cars
sold in federally designated high-
altitude areas. A coin is used to
turn the adjusting screw counter-
clockwise for altitude, clockwise
for sea-level.

B AMC finally adds a dryer to
the recelver in its '77 aircondi-
tioning system. This means that
if you're a bit low on refrigerant
and have no significant leak, you
may be able to just add a can of

refrigerant yoursel! with a kit
available in auto accessory
stores. Lack of dryer on previous
models meant a refrigerant likely
was accompanied by intrusion of
excessive moisture, so that com-
plete evacuation wvacuum pump-
ing to remove moisture and re-
charge was mandatory.

P
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Nobody likes a snow job

If you've spent long winter hours
with only a shovel between you and
heavy wet snow — this message is for
vou.

Ariens makes five rugged Garden
Tractors — 16 HP to 10 HP — that put
power and an efficient 48" two stage
Sno-Thro between you and that white
stuff. All yvou do is drive and relax,
while snow is chewed up and thrown
away at distances up to 30 feet.

Superbly engineered, Ariens Gar-

den Tractors give you year-round
power with other attachments like a
rotary tiller, mower blade or a wide
range of garden implements

Or, if your snow removal job
doesn't call for all the power of a
tractor, look closely at Ariens com-
plete line of walk-behind Sno-Thros

This winter, let Ariens help you
with those tough snow removal jobs
You'll find your Ariens Dealer listed
in the Yellow Pages.

B320 Sni ~-Thro — one of six
ruggedly buill Sno-Thros available.

[ o e e e e e e e e e e
| FPloase sond me mo ‘e information on the Ariens:
| setar lint Sno-Thre line.
I

. Nama
1
I Street
| Ariens Company ci

|1y

| B0OE6 West Ryan Street
| Brillion, Wisconsin 54110
I Siate =t Zip
e i i — —— —— o ——— —— e —
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'TT CARS: GENERAL MOTORS
(Conlfnuad from page 101)

with the Highway Economy model the
slower one. However, there's one more
part of the package that doesn't add
economy but makes the car more tol-
erable. With airconditioning, there's a
switeh at the gas pedal that shuts off
the compressor at or near wide-open
throttle.

PM: With such a small diference
without AC, wouldn't the compressor
cutout make the economy model actually
faster on acceleration than the standard
model, if both have the AC turned on?

Miner: Yes.

PM: What price range will the High-
way Economy Package fall into?

Miner: Somewhere less than $50 over
the base LeSabre, perhaps as little as
$26.

PM: That's practically nothing. Why
wouldn't anyone buy it, unless of course
there's an urban fuel economy penalty?

Miner: No, it should do a mile per
gallon better in urban driving. The
problem is that some of the components
are not available in high volume, so we
just can't supply more than 10 percent
of V6 LeSabres. The big imponderable,
of course, is the degree to which the
dealers will push the package, and that
we just don't know. If it really catches

Electronic Spark Timing

on we might try to tool up for greater
capacity.

PM: This car apparently répresénts
about as far as you can go with recali-
bration, axle ratios, shift points . . .

Miner: You mean all the normal
tricks.

PM: Yes. If you were looking for fur-
ther gains, other than what you get from
down-sizing, which offer the best poten-
tial?

Miner: Engine friction is one area
where there is potential for reduction,
in the ring, piston and cylinder area.
We can change piston-to-bore clear-
ances, spring-loading of rings, evlinder
bore micro-finishes.

PM: Don't some of these potentially
increase oil consumption?

Miner: Yes, there is a tradeoff.

PM: You haven't mentioned electronic
apark control or fuel injection?

Miner: Fuel injection and a well-de-
signed carburetor do eqgually well on
economy, and the fuel injection isn't
cost-effective. We've run comparison
tests with virtually no advantage on
economy for fuel injection.

The electronic spark control does in-
crease fuel economy, but on our engines
anyway, the fuel economy gains over a
well-designed conventional system aren't
that great. We can do just about as well
with conventional mechanical hardware,

-\I CRANKSHAFT DI5C

On the economy model, for example,
we've sgueered the spark advance and
we have made gains, Of course we'ra
still working with electronics and when
the numbers make sense, what ['m say-
ing will be subject to change,

EST

Better fuel economy is
one advantage of GM's
new Eleetronie Spark
Timing (EST) sysatem
that will be used on Olds
Toronado this year. We
asked Bob Fischer, Proj-
ect Engineer, Powertrain

FiscHER &t Oldsmobile about the

aysbem.

PM: What's the basic diference be-
tween your setup and Chrysler’s Lean
Burn?

Fischer: We have a digital computer;
Chrysler has an analog. The digital can
mateh engine requirements faster than
an analog. It's inherent in the design.
I can change timing from zero to 65 de-
grees BTDC in an instant with the digi-
tal computer.

PM: Is there ever a practical need for
a greater rate of change than possible
with the analog?

Fischer: On our engines, ves. There
are times that for a few inches of

(Pleage lurn to pags 182)
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Electronic spark advance control, intro-
duced in the middle of the '76 model
year by Chrysler under the “Lean Burn"
banner, makes a limited debut at Gen-
eral Motors on the '7T7 Olds Toronado.
An engine’s best ignition timing for fusl
economy and performance may change
enormously from one sparkplug firing to
the next, particularly if the engine is
running on a very lean mixture,

The hardware for the Olds system
differs substantially from that used by
Chrysler. The computer is a digital, com-
pared with Chrysler's analog. The dis-
tributor is just that, the part that dis-
tributes spark to each plug wire. It also
houses the tiny electronic module that,
upon a signal from a computer-con-
trolled sensor, triggers the ignition coil.

However, it does not contain the
sensor, which replaced ignition points
and condenser when the industry
switched to electronic ignition. Because
vacuum and centrifugal advance are

_/,l SIGNAL

k HE| DISTRIBUTOR

COOLANT
TEMPERATURE
SENSOR

ENGINE
« VACUUM
SENSDR

N MICROPROCESSOR _/.'

controlled by computer, the distributor
doesn't contain these components.

Tha sensor iz positioned on a sla-
tionary bracket next to the crankshaft
pulley in front, and it is fed current
from the computer to generate a mag-
netic field. The crankshaft has a toothed
trigger wheel, called a “pulse disc,”
alongside the pulley, and its teeth cut
into the magnetic field to generate im-
pulses in the sensor.

The impulses are transmitted back
to the computer, which also recelves
temperature signals from the coolant
temperature sensor and manifold vac-
wum from a built-in vacuum sensor con-
nected by a hose to the intake manifold.

After digesting the information, it
picks a suitable spark advance num-
ber and at the appropriate instant sends
a “fire<the-coil’* signal to the electronic
module in the distributor.
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Sharpening
Business
of Your Own

Every Community Neods Servies
Turn vour spare hours in the evening
or weekends into extra dollars, this
proven practical way—start your own
money-making sharpening business

No selling or canvassing — No expari-
ence required. You can do it automat
ically with Foley Sharpening equipment.

SHARPEN ALL TYPES OF SAWS
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g I. EE: = special training. The

precision Foley Filer does
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A complete repair shop in
one machine!
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time profits.
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{Conbnued from page 180)

change in vacuum I may want to change
timing 30 or 40 degrees.

PM: What sort of fuel economy im-
provement does this give you?

Fischer: On the California Toronado,
EPA highway mileage iz almost the
same as on the 49-statez Toronado.
With other models it is an average of
two mpg less.

PM: How does your sensor operate in
conjunction with the crankshaft pulse
dise? It doesn't look as if it has any way
of determining when No. 1 piston is at
top dead center, compression, for a ref-
erence point.

Fischer: The =ensor doesn't care
about No. 1. There are 72 teeth on the
pulse disc and four of them, 90 degrees
apart, are smaller than the others. The
sensor gets the different pulses and the
computer can count at the leading and
trailing edge of each tooth. There are
four pulse points along the sensor, so
I can tell exactly where the crank is to
within about 0.6 degree.

PM: What information does the com-
puter get for the decision-making pro-
cess?

Fischer: It measures manifold vac-
uum, coolant temperature and engine
speed. In a next generation model I
would also want to measure humidity,
because that can be a significant factor,

PM: What range does the computer
operate within?

Fischer: It can give us a maximum
spark advance of 856 degrees,

PP'M : If this distributor just distributes
the spark, how do you set ignition tim-
ing?

Fischer: The poszition of the crank
sengor determines timing, and although
it's adjustable, the adjustment should
only be necessary for the initinl setting,
and if the sensor has to come off for
replacement or major engine service,
The distributor body has the usual
clamp that can be loosened, but if I
could have made the change 1 would
have it bolted down because it has noth-
ing to do with timing.

PM: But it does have to deliver the
gpark to the right cyvlinder, So if it's got
to be removed for some reason and re-
installed, what's the procedure?

Fischer: There's a white line on the
rotor and an aligning tab on the dis-
tributor body. When they're lined uap,
the rotor will be pointing over the
shoulder of the center seat passenger
and the distributor body will be in the
right position so that wires don't get
twisted, The distributor can now be re-
moved and installed.

PM: How can vou tell if the control
is functioning?

Fischer: One quick check you can
make is with the engine warmed up and
idling. Pull the vacuum hose from the
eomputer at the carburetor base, and
timing should drop from 29 advance to
156 degrees if the vacuum sensor and
the mieroprocessor computer are work-
ing., Also, there's a dashboard light that
is on during starting. If it doesn't go
off after the engine has started, part
of the computer eireuitry, the run eir-

(Pleaga turn o page 184)



we goto
extremes

Maybe you're not going to work on a hot ”
rod. Or any high performance machine for V4
that matter. Maybe it's just a simple job /
on your own car, cycle or 10-speed. &

We still think that you need
professional quality tools
to do the job right. -

Take Easco mechanics tools for example.
Sockets, wrenches, ratchets and other
accessories. Top quality throughout. They're
made of heat treated and machine turned
drop forged alloy steel to make them durable
and they're nickel chrome plated so they'll
look better and won't rust out. They're
unconditionally warranted. And they don't
cost any more than ordinary tools. In most
cases, less.

Our secret! We make them a little bit
better. And we make every one of them right
here in the U.S.A.

We go to extremes, with good reason. 43,

Glen Burnie, Maryland 21061
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Add insulation

fo your
wuteryﬁeater

money from
your fuel bill.;

That innocent-locking water heater may
be the biggest waster of energy in your
home. Good reason o install a Water
Heater Insulafion Kit. The vinyl-faced fiber
glass insulation in this kit is designed for
eqsy, do-it-yoursell installation. Ask your
insulation dealer for a Water Heater Insu-
Iation Kit. If's new from Johns-Manwille.

*Agguimiteg oll o focions Mmcen Consant

!J'ﬂ'l Johns-Manville
Box 5705-RP-PM2: Danwver, OO 80217

Please send me a copy ©f your folder about
the Jotns-Momlie Water Heater Insuiation Kit
[HIGRTA)

Marre:

Address

City.

County. State. Iip
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(Cantinuad from pags 180)

cuit, isn't working, and the engine is
running on what we call the reference
circuit. The erank sensor can be checked
with an ochmmeter at the connector and
we will publish the specifications.

I'M: Why do you have to separate
circuits in the computer?

Fischer: It takes a lot of electrical
energy to start a car and in cold weath-
er there may not be enough in the bat-
tery to both start the car and run the
full eireuitry of the mieroprocessor.

PM: How significant is the coolant
temperature sensor in the operation of
the system and how would vou check it?

Fischer: Well, a coolant sensor failure
won't prevent starting, but it does cover
a 20-degree range, from an additional
15 degrees advance at zero degrees to
five degrees retard at 260 degrees to
prevent overheating. This can have a
great effect on performance.

The zenzor iz closed at high tempera-
ture, open at low temperature, so you

Summing up GM
models for '77
Chevrolet, Pontiac,
Buick, Oldsmobile
and Cadillac

Minicars: Chevette refined

Subcompacts: Vega, Monza, Astre, Sun-
bird, Skyhawk and Starfire are refined

Compacts: Nova, Ventura, Skylark and
Omega are refined

Intermediates: Chevelle, Le Mans, Cen-
tury and Cutlass are refined

Full-size: Impala, Caprice, Catalina, Bon-
neville, Le Sabre, Electra, Delta 88 and
Ninety-Eight are all-new far '77

Specialty cars: Corvette, Camaro and
Firebird, Monte Carlo, Grand Prix re-
fined; Riviera all new and Toronado
refined

Cadillac models: Seville, Eldorado, and
limousine refined; Coup DeVille, Sedan
DeVille and Fleetwood Brougham are
on shorter wheelbaze

can test it with a jumper wire and a
timing light. If the engine iz warm and
the coolant sensor connector is removed,
the signal to the computer is zero de-
grees and the timing should advance 15
degrees,

PM: When did you first discover that
engines have such precise and varying
ignition timing requirements?

Fischer: We've always known what
the engine wants, but the hardware
available that was both reliable and at
reasonable cost forced us to compro-
mise. Now we can give the engine the
exact amount exactly when it wants it

* %
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BETTER ENGINE
PERFORMANCE
COMES IN
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RISLONE has been working for more
than 40 years for two reasons. 1. It
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problems: varnish, gum and sludge.
RISLOME proemotes better oll circu-
lation, lubrication, cooling and gas
mileage by keeping internal engine
parts clean and smooth functioning.
And. 2. The BIG QUART of RISLONE
gives you twice as much product
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Best yet, a RISLONE quart costs
only a couple of dimes more than
mini products, and replaces a quart
of cil. That makes RISLONE a big
bargain on your auto retailer's shelf,
Get more for your money in volume,
in gquality, in performance!

FREE: 32 page LUBE TIPS
Booklet. Information, ideas
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brication, problems and
performance. Send self-
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Waupun, Wisconsin 53963
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NOW The Famous Hunting Knife
You've Always Wanted, At A New

LOW PRICE You Can Easily Afford!
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The G-96 Titan Folding Sportsman

E ==
. . urETIM Ce |
Individually Hand-Crafted | GUARANTE® T
Solid Brass Handle « Razor-Sharp / the €90 Wiiao iosrun, ".I;.
cra e ol the .n ditianally
Molybdenum Steel Blade e i we (B
Sportsmen, hunters, fishermen, campers, collectors—here it is! u::::ﬂ M‘-".:';"“W _-pu:; \ =
The famous knife you've always dreamed of owning. A pacts f0r h:x ply retur 1:. for \E=

From its distinctive silhouette to the tiniest detail of its

A
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manufacture, the G-96 Titan is the knife of a lifetime = ':_'P:'«.: of rtP*:“"::. 1o make o
made for a lifetime of use. We guarantee it! j What “'h.i:,::md- wumm-l e

PRECISION-CRAFTED THROUGHOUT! TN
Just wait until you hold this beauty in your hands, Motice its heft—a rugged AR Y
5 oz, of precision-balanced craftsmanship, Notice the handle. It's solid Ay A
brass all the way through, heavily mlaid with thick slabs of exotic Pacea "
wood—the miracle wrl:n:m:l1 that resists moisture, heat, grease and food * OVER 8%" LONG
acids. See the gleaming blade, honed to such razor sharpness that you * RAZOR-SHARP
can almost hear the hiss as it zips through meat, bones fish, dresses MOLYBDENUM STEEL
game, even culs kindling and tent stakes. Forged of high-carbon BLADE

molybdenum steel, the G-%6 Titan blade has been specially proc-
essed metallurgically 1o hold a keen edge even after many years
of hardest use.

A joy to carry, the G-96 Titan is only 4%4" long when folded.
Yet open it up and you've got an 8%%"-long wonder that beats
the best belt sheath hunting knife you could ever hope 1o
own. (The opening mechanism is as smooth as silk and
holds the long blade locked firmly into place until you
press the safety release in the handle for closing. )

A triumph of the knifemaker’s art, the G-96 Titan is
rugged and reliable, a lifetime investment for every out-
door sportsman and genuine collector’s item. You'd
expect to pay $19.95 and even more for a knife of
such uncompromising quality. Yet thanks to a very
special purchase we can offer it now for the amaz-
ingly low price of $14.95. (You'll never need (o
buy another. )

But remember, not cvery ouldoorsman can
own the G-96 Titan, Each one is individually
hand-crafted and can never be in unlimited
supply at this special low price. Avoid dis-
appointment. Mail the coupon today. Satis-
faction guarantesd or your money back.

W 4, ® 50LID BRASS HANDLE
3 bt INLAID WITH PACCA WOOD
1l 2 = LIFETIME GUARANTEE!

FHE TOP GRAIN
COWHIDE
PISTOL SHEATH HOLSTER

Send us your order within the next 10
days and we’ll also include this rugged
holster at no extra cost. Custom-made
of extra-thick genuine cowhide, it's
precision contoured to cradle your
knile at your belt ready for instint use.
Rivet-reinforced at points of extra
stress and with a sturdy snap fastener
to prevent loss or damage, this luxury
cowhide sheath is yours FREE il you
mail the coupon now!

AR s =SS ST -
CROWN-CASTLE,; LTD., Dept. TK-139 1
51 Bank Street, Stamford, Conn. 06901
Please send me the individually hand-crafied, precision G-96 Titan,
lifetime guaranteed and with FREE genuine Western cowhide holster,
OPEMNS | for only $14.95. My money back if not thrilled, (Please add 75¢ for
SMOOTHLY | postage and handling.) |
AMND LOCKS | End
iyt FIRMLY IN | osed is §
: POSITION y
i = | {Plagie PRINT Cleatly)
1 Address
Guaranteed - | o
ifel
For Life! = State Zip |
MAIL NO-RISK ]I

[] saAVE MOREI Order two knives for just $27.95 plus §1 postage and han- |
dling. You'll never give a better giflt to a fellow spartsman, |

COUPON TODAY! b — — — Conn, Residents Add 6% 58188 TAX — — — — e e e e
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COLOR CATALOG

Build Your Own
Grandfather Clock
starting under

*20

{Including West
German Movement)
* Do-It-Yourself
Case Kits, parts
pre-cut
+ Solid 24" Black
Walnut, Cherry,
Mahogany, Oak
+ Solid Brass
Movements, Dials
* Finished Clocks
* Direct Factory
prices
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WRITE FOR FREE CDLH‘? fF-T-'-I-Df-

EMPEBDR
CLOCK COMPANY

Dept. 622 Fairhope, Ala 386532

WORLD'S LARGEST MANUFACTURER
OF GRAMDFATHER CLOCKS
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Eu.ﬂ!.l. 'ﬂF“ﬂs (Cantinped from page 71)
telephoto focal lengths and help off-
aet the disadvantages,

Binoculars also use light-folding
techniques—the bulge in their shape
and the offset that puts the objective
lenses farther apart than the eye-
pieces are both due to the use of
priam systems. What's new here is
the extensive trend to “roof prism"
designs that turn the light path
around enough extra corners to
equal the path length of a standard
binocular while keeping the tube
straight and free of offsets and
bulges. Roof prisms have been
around a while, too, but in recent
yvears binocular makers such as Kon-
ica, Redfield and Asanuma have

taken advantage of this design’s
compact, tubular shape to make fold-
ing models, Minolta has now taken
this a step farther, with binoculars
that fold but still have the conveni-
ence of center-wheel focusing. Still
another approach to compact de-
gigne is taken by Minolta, Bushnell
and others who reverse the binocular
offset, so that the objectives are
closer together than the evepieces,
And for the ultimate in compact-
ness, try a monocular. Again,
they're not mnew, but the latest
wrinkle in them is the use of close-
up attachments, such as the one that
makes the Pentax monocular a 22X
microscope with stand. Wk ok

Magn:fication of 600-mm telephoto lens is 12 times that of normal 50-mm lens, Compare
lower shot taken with 600-mm “solid cat'” to upper shot taken with normal lens. Note
how bright spots in the out-of-focus foliage behind the child in the 800-mm shot
register as circlas—that's a hallmark of all catadioptric mirror lensas,
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NOW! use your SPARETIME to
BEAT inflation and the high cost of living!

With Suarp-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
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STICKIEST REPAIR PROBLEMS
{Continued from page 103)

sight when assembling kits and com-
plex units. Placed sticky side up on
your worktable, the tape keeps easy-
to-lose items from straving., Mask-
ing tape also helps to keep glued
parts together until the glue has
had a chance to set.

Protective sponge tape

With Mystik Sponge Tape you can
protect fine wood and other delicate
surfaces in vour home from heavy
or rough objects. Just cushion the
bottom of such objecta with strips
of the tape. This tape can also be
used as an insulator around windows
and doors.

This pottery can now be safely placed on
tables with no fear of damage.

Try a tape combination

Cushion tool handles with tape.
Files and rasps are more comfort-
able to use with a handle made of
Sponge Tape covered with Cloth
Tape, both from Mystik. Bailey I1I
Cushion Grip Tape iz made to wrap '
handles. It absorbs shock and hand
perapiration,

Sponge Tape covered with Cloth Tape
makes a comfortable rasp handle.

Tapes for special needs |

Mystik Hose Tape makes a perma-
nent, watertight seal over leaking
cracks in plastic and rubber hoses,

Other specialty tapes include car- |
pet tape, duct tape, freezer tape and
book tape. Although each was made
to perform a specific task, even these
tapes can help out in other situa-
tions. For example, carpet tape can
also be used to apply wall tiles.

This water-resistant hose tape holds fast
and straelches tight to slop leaks.

What's to come

Tapes for medical purposes, foodl
processing and rocket and missile
maintenance are now available bat
have not yet reached home users be
cause of high cost, manufacturin-
and distribution limitations or lack

| of immediate application. For exam

ple, “Bytac" made by Chemplast is a
tape with an FEP Teflon topping. It
is applied to paint booths and areas
where chemicals are used, because
paint can easily be cleaned and chem-
icals won't corrode it, It's $60 a 5-yd.
roll, * %k

CLEAN CARBURETORS
WORK BETTER.

GuUMmouT CLEANS 'EM BEST! Pour a can of

Gumout in your gos tank, It strips gum and varnish

from your fuel system as you drive. Use Jet Spray

Gumout to clean carburetor linkoge, outo-

matic chokes and PCV valves, too. NMow

you'll get better gas mileage

starts, smoother idling, less stall-

ing! Gumout also reduces
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dangerous exhoust

emissions, and won't

harm cotalytic
converters,

THE
CARBURETOR
CLEANER




Big Red"has hundreds of things
to make home fix-up fast and easy.

Red Devil products work hard for you, both inside
and outside your home.

A few examples: paint brushes and rollers for big
jobs and small. Scrapers for getting old paint off
wood and others for taking new paint off glass. Ex-
terior caulks for weatherproofing, and all kinds of
patches for all kinds of cracks. Trowels for plaster-
ing the walls and kits for hanging paper on them.

And they all have the Red Devil quality you know
and trust built right in.

Look for the Red Devil name wherever you buy
home fix-up products,

| i { l _ "

UNION, N.J. 07083
Big Red.™ A handy man fo have around the house.
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This is your chance fo test yourself — and dis-
cover whether you may have the natural abliity 1o
train for a réwarding futuré as a drallaman— design-
ing exciting new products, machinery, bulldings,
alrplanes, cars, elc. Many peopla have this valuable
talent without knowing 11, Draftsmen are in big
demand at high pay.
Enjoy a career where the jobs and money are!
U5, Labor Dept. reports drafting jobs
are on increase. American Institute
for Design & Drafting Survey reveals
salaries are up 25% In last 3 years.
Don't wait!

- 3 BIG DRAFTING KITS

. INCLUDED with course
- £ when you train at
k2 home in spare
g time with us...

7% ” We'll send you
bel e this SELF-TESTING KIT Including
Valuable 5-Way Drafting Instrument FREE!
e e RUSH COUPON TODAY] o
Carsers by Wome Study -:
Noeth American School of Dralting, Depl. PEOSE i
Testing Dept, 4500 Campus Dr,, Newport Beach, Ca. 92660
Yes, | want to test my aptitude for Drafting. 1
rush my free Test Kit. No salesman will call.
i
]
(]

(Tl | 311 -
"’"""LEw .

Please
Name
Address

nventions
Ideas
Wanted

Developed, Marketed for
Cash/Royalty.
Sales or Licensing to Industry.

"NOIDEA IS TOO SMALL" ®

LAWRENCE PESKA ASSOCIATES
500 Fifth Ave., 706
New York, NLY. 1

Toll-Free Mo.: (800) 223-6655
(M.Y. State residents call:
(212) 391-6350)

(Mhices thepughout the U S A B Canada
- ..

Send for FREE booklet:

“How te Safeguard,
Develop and '
Market Your d

Ideas to Industry.” :

(Please print)
Hame

10 WORST HEAT THIEVES
{Continued from page 115)

your thermostat. Small amounts of
electricity cause heat to flow from
the resistor at the top of the unit
to the temperature sensing controls
of the thermostat. The built-in 24-
hour timer lets you set the off-on
cyele to your convenience.

1 OBasament
insulation
Saving per yr., $20-$45

If you've insulated heating ducts
or heat-system pipes in vour base-
ment or crawl space, it is almost
essential to insulate the house
foundation walls to protect water
pipes and to make the basement
livable. In accessible crawl spaces,
batts are run between each floor
joist (see sketch at right), over
the sill, down the wall and acroass
three or four feet of the earth floor
inside the space. In full basements,
2 x 3 framing (with sill and plate)
is built on two-foot centers, against
the foundation with insulation batts
run between. The batts need only
extend down the wall as far as frost
line for your location. This structure
then can be covered with dry-wall
panels to accommodate the use to
which the space will be put, In both
foundation types, a wvapor-barrier
sheet should be laid against the
concrete surface just beneath the
insulation.

Money incentives
on the way

As pressure on the world supply
of fossil fuels increases, the federal
government as well as private busi-
nesses are moving in with financial
help programs for any homeowner
looking for assistance in valid ener-
gy-saving, home-improvement proj-
ecta,

B The Senate has under considera-
tion a House-approved bill that
would provide a tax credit on energy-
conserving home improvements.
Combined with additions by the Sen-
ate, in a version of its own, the
bill also would set up a syatem of
rebates to homeowners and small
businesses for insulating, installing
heat pumps and providing other
energy-saving systems or devices.
Solar-energy water heating, space
heating and other energy-efficient
retrofitting would, if approved,
receive a 25-percent subsidy, up to
$2000. Outright grants for weather-
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BLANKET
_INSULATION

CRAWL

INSULATION
COVERS 4 FT.

VAPOR OF FLOOR

BARRIER
EARTH FLOOR

proofing buildings would be avail-
able to low-income families.
Retrofitting existing structures in
such ways—along with the proposed
energy-efficient standards for new
construction—would save the coun-
try at least 12 million barrels of
oil a day by 1990, according to a
study made by the American Insti-
tute of Architects, But that's not
all the help that's in the wind. In-
dustry itself is getting into the act,
B A Minnesota utility company has
offered to finance, at remarkably
low cost, any insulation job by any
of their customers that's designed
to bring the dwelling up to maxi-
mum protection. The stipulation is
that their own suppliers and con-
tractors must do the work, since
thev've made arrangements for vol-
ume dizscounts far in excess of what
individual homeowners could do
for themselves,

B A major Seattle bank recently
eatablished special rates—a full per-
centage point below market—on
mortgages for energyv-efficient homes,
boats and automobiles.

In cities all across the country,
dozens of similar programs are afoot.
So check your town. The bank should
know what's cooking in energy-sav-
ing, home-improvement money. If
you plan an insulating job to save
money, now's the time. * %k
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Leave theratrace...
start yourownbusiness
inthe new specialty field-

Small Engine Service & Repair!

A ground floor profit opportunity!

In a very short time, you can start your own recession-proof business
as a factory authorized small engine repair service center. The small
engine industry has grown so rapidly, an acute shortage of qualified
small engine specialists exists throughout the world. You toe can
share the year round bonanza of profits with a business all your own
and the respect and independence which that can generate for you.

Absolutely no experience required!
You needn’t know a nut from a bolt to become a small engine expert.
All you need is an ability to work with
your hands and follow easy-to-read train-
ing material supplied to you by one of the
pioneer small engine manufacturers in
the United States. Advanced Engine
Praducts, formerly known as Ohllson and
Rice or O &R will supply the factory train-
ing, counseling and support you need to
establish your own business as a member
of the Advanced Engine Products Field
Service Teamn,

How does $12 to $25 an hour sound?

Small engine professionals charge
$12-25 per hour for service labor. And
even at those prices they simply can't
keep up with the demand. With over
50 million small engines in service in the
U5, owners need qualified servicemen .

to keep their equipment going. Everything from power lawnmowers

1o hedgetrimmers to chainsaws, tillers to edgers to snowmobiles,
power rakes, garden tractors, minibikes, outboard motors—owners
of these units need expert help, They want factory-authorized service
centers to work on their engines, That's what you'll be after Advanced
Engine Products Field Service Division Training.

Fill the gap—and fill your pockets!

Over a million small engine-powered devices are being sold every
maonth. Homeowners and others are frustrated —they want factory
authorized servicemen to work on their engines, and they want the
service fast. Many owners try to do it themselves simply because of
the backlog of servicemen. But they can't do the jobs right, and they
can't diagnose the cause of the trouble or get the parts they need.
That's why they'll welcome you!

The benefit of AEP training...
Advanced Engine Products is expand-
ing its Factory Authorized Service
Dealer network. We are seeking
only the best. Motivated self starters
willing to devote the effort required
1o start their own business, We're
leaving no stone unturned. Our
people and their training, and
support must be the best. And
once you've completed it, you'll be
a true professional. You can train at your own pace =nights or week-
ends, part time or full time right at home.

You recelve specialty tools and 2 engines to assemble!
With AEP training, you get tangible benefits right from the start,
The AEP Field Service Training Program includes all training manuals,

spare parts catalogs—and special tools, plus two engines you'll
assemble (a 2-cycle and a 4-cycle engine)! They are yours to keep as
you gain vital hands-on experience right from your very first
assemnbly module,

There's more to our program than just mechanics!

An important part of the AEP 5mall Engine Repair Field Service
Training Program are the secrets of successful business operations.
We'll show you everything you need 1o know to open up a prosper-
ing business of your own, How to buy
parts and equipment wholesale, how to
get started on a shoestring...all you
need to make your small engine repair
service successful and highly profitable!

Complete AEP Factory backing

and a no-risk guarantee!

All of AEP's resources and experience
are behind you when you become a
member of the AEP Small Engine Repair
Service Team, When we certify you as
an authorized factory repair center, we
want you to be the best small engine
repairman in your area. That's why we
devote plenty of individual attention to
every AEP Trainee. We'll give you tips
along the way, plus all the confidence
p you need to get going. What's more, we
back up everything we promise with a no-risk guarantee!

Thousands of small engines went “oul of whack” today...

5o don't wait, mail the coupon now!

Even as you've been reading this, small engines have come in need
of repair or servicing. So that's why we urge you to mail the coupon
right now. There's plenty to gain and nothing to lose. We'll send you
complete details of every aspect of the AEP Small Engine Repair
Field Service Training Program.

Send for FREE FACTS!

Mo risk to you to find out how AEP Field
Service Training can give you the skills
and know-how to increase your
income in a high-profit,

recession - proof S
business of -

yOUF awn, | ‘

A=

Fiald Service Division, Box 618 '
Wading River, New York 11782

'D YES, pleass send me the FREE booklet that gives full detalls

about sterting my own business In Small Engine Repair. | und-r-l
stand there is no obligation and that no salesman will call,

lNIm- l
e -
Iclw I
5-‘:.t._-----“i----_—iﬂl_---‘l
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OWN THE BINOCULAR NASA |
_. - CHOSE FOR APOLLO/SOYUZ! |

GIANT FREE =5

EDMUND SCIENTIFIC CO. 300 Edscorp Bidg., Barrington, N, ). 08007

For the historic U.5-Russian space flight and
link-up, this powerful 20660 binocular was
slightly modified. Own the original! It's our big:
ﬁesl. most powerful for distance (designed to
elp the Astronauts look back at earth from
157 miles out in space). Big 60 mm objective
lenses. 173-ft. field of view at 1000 yards.
Relative brightness, 9.0. Fully coated oplics.
200 special design eye lenses, Coated BK.7
Porro prism. Extra long All-American style with

fold-down rubber eyecups. Just
475 oz (9% x 8%"). Includes ‘ .95
case and straps. Ng 1558M just

Reg. 8X30 Binocular, An Unbelievable Bargain

|

Fully coated optics, European style body (4% x
6%, just 19 oz.). Field of view at 1000 yards,

392 ft. Great for hunting, races. ‘ 55 |
No.1558H enly 29;“ 1

COMPLETE AND MAIL COUPON NOW

CATALOG! 1 Please send ma: I
NEW. 1564 Pages. m ' .
Over 4,500 Un- e No 1556H _binscularis) | |
usual Bargains [] SEND FREE ) @ §99.55 sach | |
for Hobbyists, 164 PAGE CATALOG *‘H' ——— No.1559H binsculars)
Schools, Industry. = Charge my O American Exp @ §25.55 each B I
tal UST CHECHK 01 Banichenericard = Master Chg Service & ""'“““E charge  §1.00
k COUPON! I Enclosed is _._.'Hllt“{ I
EDMUND Interbank No. —M. 0. In emount — I
SCIENTIFIC CO. ; Cdto. M |
300 EDSCORP BUILDING Expiration Date Name
Barrington, N. J. 08007 | 20.0av MoNEY-sACK curn. Flease Print, I
1609) 547-3488 ANTEE. You must be satis-  Address l
Foie hed or relurn any purchase B 2
America’s Greatest w30 days for Bull refund.  City, State, Zip
L & & _§R N & & & N N N _§} & N _§N ]

Science « Oplics - Hobby Mar!

,-"' Build Your Own Pro-Cut\s

HEIRLOOM
GRANDFATHER
CLOGK

Compare
feature by
feature

= Solid 3/4" kiln
dried wood

+ All parts pracision
pra-cut, mitred
and dowelled

» Lumber sanded
on all sides

= Fully Assambiled/
precision-made
‘West German
movaments

* All hardware
included -aven
SCraws

Write now for
FREE Color
Brochure of
complete line of
Grandfather and
other clocks.

HENTSCHEL
CLOCK COMPANY

Department 602-0
16 Atlantic Avenue

_HELPING TO DEVELOP AMERICA'S TECHNOLOGY FOR OVER 30 YEARS.
ANYONE CAN SOLDER WITH—

DO-IT-YOURSELFERS!

Let Kesler solder aid you in your home repalrs
of hobbies. A rfadia, TV, model frain, jewelry,
plumbing, etc. Save money—repalr it yoursall,
For valuable soldering inlormalion write Kester
for your FREE copy of “Soldering Simplified™.

4201 Wrightwood Ave.
KESTER SOLDER / "Cricaco. I1i. 60619

ART OF CUSTOM PAINTING
Most complets custom painting book ever pub-
lished, the “bible” of custom tora. Step-
by-slep instructions show all the lechnigues
u've seen and admired on vans and cars.

et book #8337, $10.95 inclodes poaiage &
handling. Money back guaranies i mol satis-
fied. Send for free 64 page calaleg. CAR-
BOOKS, INC,, Depl. D-59, 181 Glen Ave., Bea
Cligt, NY 11578,

1 butied goid, Salver c2ins
t Wrie or call lgr fres

TYPEWRITER REPAIR:|
4 YOUR KEY TO CASH!

PiFa INET MESAIr B REmE N pouer SpRane
i | fopiy we ppioed Wil Cour i

Sos SEArT MEking MOonES
essgri. 30 mibon ma

L Lt
30 fgr men or waren e FREE
all datail by mal Mo salesmen

TOFERRITEN & BUSIMESS MACHINEG AEPAIR SCHOOL, 3110-106
f Terhn, i Pludly Sehook, Lifthe Falls, ML OT424

So. Dennis.

Mass. 02660 (‘
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NEW! | \

W POWER your Glider, Small Plase,

Helicopier, Hang-Glides, Hovarcral,

@ CEASY 70 80RO COMSTRUCTION PLANS
T5-U0 THRAET JTT-WT 5 Lbw PLANE  §12.00

L8 THRUST 51600 & B30 §19.95
For Compinty INFORMATION Paciags. %00 . JE93
beptydiog G -3 Tephreg il ijegiass  gisalegh Giapnt

S = MG. ENGINEERING CO.

TRS 1AM 50 BAQADWAY GARDENA CAL 90743

INSTANT-PICTURE CAMERAS
{Continued trom page 105)

a zooming circle that gets bigger
as you focus closer, to match the
size of a normal adult head. It
works—but only for pictures with
normal adult heads in them, and
only between four and 25 feet
For other subjects or distances, you
have to guess the distance and set
the focusing scale—and that job's
easier on the Pronto! and Wizard.
By the time you read this, though,
you'll have the option of buying a
Pronto! with rangefinder focusing,

| for under $80; that should be the

easiest of the lot,

Foeusing counts for more than
sharpness: It also affects exposure
aceuracy when you're using flash.
All three cameras set flash exposure
according to the distance you've
dialed in. (The electric eye on
Pronto! also works during flash ex-
posures, to keep exposure accurate
if you've focused a bit wrong, and
also to allow flash fill-in of shaded
subjects in daylight.)

Two useful circuits

Pronto! has two other uszeful flash
circuits; One keeps the flash from
firing if you've run out of film, while
the other keeps the camera from fir-
ing off a shot if you've used up all
5 flashes on the side of the Flashbar
facing wyour subject; shooting will
resume as soon as you turn the
Flashbar around to its unused side.
Wizard uses the same Flashbar,
whose 10 shots match the 10 shots
of the SX-T0 film pack, but without
the automatic safeguards. Kodak's
Flip-Flash sits on end to raise its
light a bit above the camera to
minimize “red-eye” reflections, and
has little green spots that show how
many flashes have been fired; but
there are only 8 shots per Flip-Flash
veraus 10 per pack of film.

The Kodak and Keystone cameras
have tripod sockets built-in, but
there's no provision for a cable re-
lease. The tripod socket on Pronto! is
an accessory,

My choice would be the Pronto!
(even more the new rangefinder
model) : It's the lightest (about two-
thirds the others’ weight), the most
compact (about two-thirds the Ko-
dak's size, three-quarters of the
Wizard's), feels coziest in my hand,
and its smarter circuitry saves film,
saves flash, and allows flash-fill shots
in daylight. It2 film is less expensive
than Kodak's (about 70 cents a shot
to Kodak's 76) and that price in-
cludes the batteries built into every
film pack. (Dead batteries were a
problem with early SX-T0 packs;
lately, they don't seem to be.) &%

*.
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REVEALED — THE SECRET, YET LEGAL WAY
TO GET ANYTHING YOU WANT.

Y FRIEND,

I'm getting old, and 1 don't have much longer to
ve. Unless | do this now, when | go the secret goes
ith me.

What 1 am about to give you is KNOWLEDGE
. the knowledge that mer hav: been searching
y since time began.

I used to be an ordinary man. [ spent the early
art of my life stumbling in the dark, trying to find
way to make all the dreams | had as a young man
yme true. | wanred, like most people, o be
ealthy, admired, respected. 1 wanted love and
appiness. | also had many questions about life and
wanted some answers. Yet, no matter how hard [
ied, everything always seemed to be kept from
ie. As though it was all hidden in the very next
om, 8 room whose door was impenetrable
ithout the right key.

Afrer years of being kept from those things thar
wanted most in the world my spirit could have

ily broken if | allowed myself o become

sumed with failure and rejection. Little could |
now then how lucky | was for this to have
appened to me. For something grew inside me
1at would not let me rest until | found the answers
wat would bting me all the things [ so desperarely
anted.

This was the beginning of a search that would
bcome an obsession. To find the knowledge that |
» desperately longed for and knew must exist
ymewhere. The inspiration of the great men of
w past took much of the torment away. The
wlimillionaires and recluse billionaires that
emed to have the world at their beck and call.
he men that were able w control the very
estinies of nations. How they held respect and
dmiration, how they were rich and powerful but
pt me, never me. What did all these great men
ave that 1 didn't? | knew there must be an answer
nd I dedicated my life to finding it; because | knew
wre could be no true life for me unril 1 did,

I started to read, to do research into the past. |
poke with and studied of the richest, the most
owerful, as well as the wisest men of my time, [
sad every possible piece of literature that |
wught would hold a clue. | delved into the oldest
scorded writings of the ancient civilizations. |
udied and | learned, Trying almost insanely to
ut all the pieces of this great puzzle rogecher. |
ept asking, myself, what did these men have?
Uhat did they have that 1 didn't and how could |

it?

1 involved myself in all sorts of sicuations trying
p put into practice what 1 had leasned. | traveled

with the hope that the answers might somehow lie
beyond the horizon and though [ didn't find them
there, | now know that the proverb, “Seek and ye
shall find," couldn't be more true. For when the
answers were finally revealed to me they came ina
wiay that | cowld not divectly atiribuie o any place |
had been or any individusl effore | had made to find
them. It was as chough my mind had crossed intoa
new frontier, a frontier that | was certain relatively
few men had ever gone into before. Suddenly [ saw
the whole world differently, whar seemed con-
fusing before | could easily understand. What was
unobtainable before suddenly became easy to ger.
The things that people saw one way | saw
differently as though I could detect more aspects of
the same thing and thereby see it more clearly or as
it truly was. | had an undefined power that gave me
an advantage over everything I did, Afrer a while |
realized that | was very different from before. | was
at last the way | wanted to be. | had learned whar
wanted o learn and was at long last able o live the
way | had dreamed and knew it was possible for a
man to live,

It is written, "Once in a thousand years, 2 man
lives a dream.” For the last 1/3 of my life that is
exactly what 1 have done. | have lived with more
wealth and power than any man could ever want. [
have done almost everything that | ever set out to
do. 1 doubt if there has been a man who has lived a
more fulfilled life than 1. But now | have only
memories. This, in my opinion, next tw life irself,
was the greatest gift that a man could be given. But
now | have come to realize that if 1 don't share this
knowledge now | may never get another chance to
do so. | now know that | am obligated to share it
and in the end this was the way the fates had
destined it to be.

I knuw that most people who read this lerer
will think I'm a crackpot, a fraud, a liar. They won't
believe that | have this knowledge or at least that it
could be put into a book and taught to them. For
them | am cruly sorry, for they unfortunacely, seill
have the same rendencies, even in this
technological age, as did the early cave men, who
never wandered far from the security of their
caves, who unwittingly traded thg wonders and
secrets of the vurside world for it Those few who
ventured outside have always and will always be
the few who reap the rewards, The few thar are
remembered when everyone else finally sees thar
it's safe w follow, The few who will always be a
step shead of and have the advantage over
everyone else. Life holds next w nothing for those
who cannot see beyond the present time, who
believe that their own little world of inrellect is the
final answer,

This lerter then 1s intended for the few who
have not yet submitted to the world and become
total slaves to society. The few with the spiritand
guts to want more from life chan they have been
told all their lives by those wirh nothing chat they
could get. The few who believe there is more to life
than most people think is possible and want it as]
did when | was young.

I cannot know if you are one of these unique
people. | will only know that when | receive your
name on the order form below. If you want a copy
of this book and want to learn this knowledge and
want the rewards knowing it will bring you; send
me the enclosed order form with ten dollars for
payment in full, | urge you ro send for it NOW . . |
it will be the smartest thing you've ever done.

| have received testimonials for my book from
doctors, lawyers, businessmen, even from US,
Senators, as well as orders from the largest
corporations in the world such as: LB.M., Coca
Cola, Xerox, Franklin Life Insurance, General
Motors, Ford, Pepsi Cols, C & P Telephone,
Dupont, 3M Company and many others.

Cordially,

tut Sk,

PS5 | hope you don't think that I'm only
interested in your ten dollars. | would like to give
this book to everyone free, but | have found that
people appreciate as well as apply themselves
wholeheartedly when they have o pay for i
Besides with the costs of labor, mailing, this ad,
and printing | hupe at best to just get my costs back
to inform as many deserving people as | can before
the end. | think it only fair to warn you though,
thar this book contains only 344 pages yet, people
that have read it through have experienced a
drastic change in their attirude and outlook of life.
Onee you read this book you can expect a very
drastic change in your life as well, The knowledge
within it will give you a distinct advantage over
everything you do, an advantage you never had
befure. Although this may seem like a good thing
1o you, there are many people who are very happy
tw be failures and acrually enjoy having o feel sorry
fur themselves and once they read this book
through they can never expect to do that again.

CALL THIS TOLL FREE NUMBER

24 Hrs. a day) B00-325-6400

Missouri res. call

O ORDER BY MASTER CHARGE

OR BANKAMERICARD
OR MAIL THIS COUPON TODAY.

Copyright 1975 Roberr Collier Book Corp,

' Guarantee PR ROBERT COLLIER Dept. PM-10
“m amtiafled, not W;,;.'f.-u'?',,',[."m meniio i 531 Wyckoff Avenue, Ramsey, New Jersey 07446
:unﬂutbm aatee i backed 3 T aCC0 ““ . YES! Rush me my guaranteed copy of your book, “The Secret of the Ages.” Here is
i up by # $1,000,00 special refund i my $10.00 payment in full. | understand that the knowledge contained in your book
. lam not a speechmaker or showman. Everything | have will do everything for me that you said in your letter and I must be 1009 satisfied

s in my book. However, | will return with your co
this order form, marked PAID so you can rake ©

that you can use for free consultation with me.

When the limit number | have set for this special service is
reached | will have o discontinue this offer 01 suggest that you
wrder nuw while there are still numbers left, | or my staff will be

glad o assist you
Yuour special number that entitles
you w free consultation with me is:
I e

0 &
of my bnol
proper tax
deductions and in the below box | will give you a special number

e o

trouble,
Print Name

or you ;Fn:t to return my mnnzin full and 1 may even keep the book for my
will decide within 10

ys after | receive the book.

Address

Ciry

Srate Zip ¥

SPECIAL DELIVERY.

Here is an extra $2.00 ($12.00 wral). Please send the book VIA




Beautiful Dreamer...

Sleep On An
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he' d's Most Comfortable Bed — You “Adju to Your

Own Personal "'Firmness Level" —End backaches forever!
Also...The Only Guest Bedroom ' Mt ap e e

¥ou Can Store On A Shelf!

790 Maple Lane, Benssnville, Il 60108
[l Toll Froe: BOD-ETT-EDED O, call 9129850401

NEXT MONTHINPM...

B A new force of super tanks
is on its way

B Building the world's longest
‘people’ tunnel

B Ride in a new-old Model A

® How to end CB
rip-off

B Unique platform beds
are simple to build

B A sophisticated stereo center
you can build
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SUPER GLUE®-3
makes it good in just 10 seconds.

SUPERGLUE-3

For sale wherever fix-it products are sold.
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..n'“ *o WOODHILL CHEMICAL SALES CORPORATION
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’1. PRIWIE L

] [l

184 POPULAR MECHANICS

Popular Mechanics

P.0. Box 10060, Des Moines, lowa 50340

Please enter WSPM
YE my subscription
- to POPULAR MECHANICS for:
O 1 year $7.00 [0 Mew
O 2 years $13.00 [0 Renewal

Paymentof $—___is enclosed.
Bill Me

initial hare
Mame {please print)
Address
Ciry State Zip

Your first copy will be on its way ta you
in six to twelve weeks, Watch for it!

(Above prices apply in U.S. & Possessions only. Canada
add §3 per year. All other countries add §5 per year.)

CHANGING ADDRESS?

If you're planning to move, please et us
know at least eight weeks before changing
your address. Attach eurrent address label
and fill in yaur name and your new address.
This will serve to insure prompt service on
your Subscription,

Send old label with your name
and new address to:
POPULAR MECHANICS
P.0O. Box 10064, Des Moines, lowa 50340

NAME

(Please print)
HEW ADDRESS
cITY STATE ZIPF CODE




" Getin on the Fmﬂm @

n SWALL ENGINE -~
' service and repair
- $tart your own money ﬁ

In just @ short time, vou can be ready
to join one of the fastest growing indus-
tries in America...an indusiry where

qualifiecd men are making from $10,00 to
2150 per hour...and that'’s just for labor,
Parts, engines and accessories add even
e tu the prulits

Because the small engine industry has
grown so gquickly, an acute shortage of
qualified Small Engine Professionals exists
throughout the country. In fact, its not
unususl for g good small engine man to be
three to four weeks behind in the summer
and at least & week behind in the winter,
When you see how many small engines
are in use today, it's easy to understand
why gqualified men command such high
prices—as much as $17.50 for a simple
tune-up thai takes less than an hour!

F E
e, T "
o

'|-.

46-million small engines

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 to make top money servicing
these engines. Homeowners and busi-
nessmen will seek you out and pay you
well to service and repair their lawn-
mowers, tillers, edgers, power rakes,
garden tractors, chain saws, mini-bikes.
go-carts, snowmaokbiles, generators, Snow-
blowers, painl spravers...the list is al-
most endless.

No experience necessary.

You don't have to be a 'born mechanic’
or need prior experience. If you can read,
yvou can master this profitable trade right
at home, in your sparetime, without miss-
ing a single paycheck. Lessons are fully
illustrated = so clear you can’l go wrong.

Send TODAY
for this
fact-filled

=\.I-:1: l
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BEAT JNFLATION!
Cashin on the
huge demand for
small engine repair.

Work part time, full time

# right at home- we help you

every step of the way.

You receive trade secrets

and business plans

We guide you every step of the way,
including tested and proven instructions
on how to get business, what to charge,
how to get free advertising, where to get
supplies wholesale. .. all the “tricks of
the trade™. .. all the inside facts you need
to assure success right from the stan,

Increased Income

“I've had about
& wears experi-
ence repairing
srall engines . ..
but repairs were
anly miror. . . iin-
wl I started the
Belsaw Course.”

Walter H. Strick
Campbeidl, Calilomia

With our famous “learn-by-doing’ train-
ing method, you get practical “hands-on”
experience with specialized tools and
ecquipment that you'll receive with your
training plus a brand-new 3 HP engine =
all vours 1o keep !

SEND FOR FREE FACTS!

Your risk nothing by accepting this of
fer to find out how Belsaw training can
pive vou the skills vou need to increase
vour income in a high-prafit, recession-
proaf Business of your own.

Just fll in and mail coupon below (or
send posteard) to receive full information
and details by return mail. DO IT TODAY!

BELSAW INSTITUTE OF

' SMALL ENGINE REPAIR
B17T Field Bidg., Kansas City, MO. B41M

There is NO OBLIGATION and

LUs . S, NO SALESMAN will Call—ever!
ou get this BnuKET! r_____________________-_ T
3 HORSEPOWER { | % H
CLINTON EMGINE | ~— : BELSAW INSTITUTE, 5177 FIELD BUILDING - A :
YOURS TO = I| | | 1 KANSAS I:FT'I' MISSOURI 41 _-_1 H |
— i [ d
KEEP! difiel | 10 ‘I'EE.pnm send me the FREE bookletthat “~., . 3
' : W i full defails about starting my own business in Small '
Ve nytimtn 1 !nqmu Repair_ | understand there is no obligation and that '
Lt I no salesman wil cal. ]
1 ]
Tells how you quickly : Name :
braim to be your own bess
in @ profitable Sparetima = Address :
o Fulltime Buginess of 1 1
your gwn PLUS complete City 1
detailionour 100y 0 =
ND RISK Trial Offer! } State

Accredited Membar Nationa! Home Study Council

h‘- - - - - J




New ideas to help youdo
Mﬂ'lh&ﬁréxiuctsbm

Lo

'k'*rg. things wark heit®

IF ¥OL! PUT A FEW DROPFS OF
F--0NE HOUSEHOLD ON. ON
THE RLMNERS GREAT FDR

WWON T HARM PANT O CHEOME

APPLYJIT!

Heathkit mike mixer
has professional pizazz

196 POPULAR MECHAMNICS

by Lancelot Braithwaite

Shaped like a miniature recording con-
sole, Heath TM-1626 has such profes-
sional features as sliding controls and
8 pan-pot (see text), Unusual exiras on
the rear panel include microphone im-
pedance salectors, adjustments for the
front-panel peak-level indicator lights,
and mixer bus outputs,

ixers let you add professional
M effects to vour recordings. But
the good ones usually bear profes-
sional prices, too. At $130, Heath-
kit's TM-1626 stereo microphone
mixer fits neatly between the limited
but inexpensive and the flexible,
high-priced models.

Its most unique, and most profes-
sional feature is a “pan-pot” that
lets vou make one microphone appear
to come after either the left or right
or from any position between. The
sliding pot feeds the microphone's
gignal into both channels, in vary-
ing proportions that control its posi-
tion,

The other three microphone inputs
and both high-level “Aux" inputs
can be switched into either the right
or the left channel. And all six in-
puts can be switched off individu-
ally, another professional fesature
that makes it easy to check the level
and clarity of each signal.

VU meters keep track of the aver-
age signal level while vou record,

-

EE

and LEDas flagh to indicate high peak
levels. Both have adjustable sensi-
tivity, with the VU meters controlled
by a front-panel switch, and the
LEDs by serewdriver adjustments
in the back.

The four microphone jacks can be
adjusted for high or low impedance,
and Heath tells you how to replace
their phone jacks with professional
Cannon types. Additional, “mixer
bus" jacks let you link two or more
of these mixers together,

Construction took 12 hours, with
only two places where the instrue-
tions needed clarifying.

The Heathkit's performance is
gurpassed only by professional
equipment. In a teat with all gain
controls set at maximum (more of a
test than any real life situation),
hum and noize were more than 50
db below the “0 VU™ level, and har-
monie distortion was only 0.34 per-
cent, The mixer can handle signals
up to 18 db above reference level
without clipping.
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DO-IT-YOURSELF
IDEAS & PLANS!

Georgia-Pacific’s new booklet,
“Plan Ahead for Winter
has 29 easy-to-make projects
for the do-it-vourselfer
Just pick your project!
Build a wine rack. An entertain- f y
ment center or a neal potting ‘_\ ..
table. You're bound to find 2y e v
just what you want to build. ~ % = -
And your Georgia-Pacific s’x ':-
Registered Dealer has every-

7\
gl

\ '\

Y

. S - / thing else vou'll need. Plywood,

S me“““ . * lumber, doors, particleboard,
Rock, . / hardboard, lots of paneling —

t"} wh::-h" i even the right tools

oy | 'I.~ At So make our plans for
- %:.:i:h-« e winter —your plans
'y, aee
5 w{_n . -
SoaHOuss. ect GeorgiaPacific . | Pickup

a1 |'|1-l‘ Tos®

"l“ At e
Lh'ri*m o

vour copy

wherever
REGISTERED you see
DEALER this sign.

IL-\.

l-.l-:ﬂ"1l

Gn. orgha F‘.;nfp.- {_',::rp Portland, Dn.gnn ‘JTE’(H

INVENTO RS

FREE. S -

Important Information Every Inventor Should Have for the

Developing, Protection & Marketing of Inventions & Ideas

INVENTOR'S "LINK TO INDUSTRY"

Have you an invention or idea that's crying for develop- When you contact the Raymond Lee Organization, the
ment and presentation to a prospective manufacturer? inventor's “Link to Industry,” you're talking to “the idea
Now you can do something about it. Send for our Free people” v:ho presented over 2,000 inventions to industry
INVENTORS INFORMATION KIT No. A-194 today! In addi- in 1975 alene...professional invention developers with
tion to telling you how your invention or idea may be over a decade of experience, integrity and performance.
protected, developed, publicized and negotiated for cash  Fees are charged only for contracted services. Remember
sale or royalty licensing, it includes an Invention Record ...the INVENTORS INFORMATION KIT is yours without
Form, a Product Marketing Brochure, and a special cost or obligation. Find out how you may put your
Directory of 500 Corporations Seeking Mew Products. invention or idea to work for you. Mail coupon NOW!

— - ——_---.---
Raymond Lee Organization, Inc.
230 Park Avenue, New York, N.Y. 10017
Phone (212) 686-8500 i

Yes, 1'd like 10 find out how to take action on my
idea. Please send me your FREE"Inventor’s Kit"” A194 I

Name l
RAYMOND LEE Address l
Prasident . it Stat 7i
B.S. Industrial Engineerin 3 0 ¥ . d
Former U.S. Patent Office Examiner Phone Na, Area Code
L . & & ' & 2 ¥ ' 0 § 40 0B 0 |
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CORNERE

New ideas to help youdo
more with the produects you
heave around the house.

¥ 'l.-',': E;
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WHTSELFS
VEXT BEST THING

4 Ly

mmﬂ GEMUAME PLASTIC WOOD TO

FILL By AROUND WINDOWS AND PIPE HOLES TO KEER
OUT NSECTS, HEAT, DUST, RAIN, SNOW AND COLD AJR,

: HOBBYISTS Fite VERSATILE
PLASTIC WOOD'S PLITTY-LIKE CONSISTENCY IDEAL
FOR MAKING WODDEN JEWELRY, COLLAGES AND
WOOD SCULBILUGES . BUILDING MODEL J

RAILRCADS PLANES & SHIFS

-

SHELVES

HARDWOOD FLOOES, DOOES,
RAILINGS, |T'S GREAT FOR RESETTING LOOSE
SCREWS, HINGES AND LATCHES, TOO. TRY (T
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This calculator
tells how you'll feel
next Thursday

new RBiolator calculator

| asio’s
can figure more than just the

usual addition, subtraction, multi-

| plication and division. It can also

|
1

tell you what day of the week any
20th-century date falls on, how many
days apart two dates are—and, ac-
cording to proponents of the “hio-
rhythm" theory, predict yvour state
of health, happineas, and intelligence
for any day of your life.

To check vour biorhythms for next
Thursday, for example, vou first
enter the year, month and day of
yvour birth, then subtract the same
figures for Thursday and push the
“BIO" key. You'll get a readout
something like: 12.10.26.

The first number tells you that
Thursday is the 12th day of your
24-day physical eycle, On the graph
above the display, you see that on
day 12 the physical (P) curve
crosses the center line, making
Thursday a “eritical day" on which
accidents or poor health are more
likely. So Thursday might be a good
day to take the bus to work instead
of driving,

The second number places Thurs-
day as the 10th day of your 28-day
emotional sensitivity (S) cycle. The
graph shows that to be about the
peak of your emotional well-being—
a good day for tests, public perfor-
mances, courting, or a job requiring
teamwork,

But intellectually, according to the
“1" eurve, vou'll be about as far
below par as you normally get, on
day 26 of 33 days. Not a good day
for making decizions or starting
new projects—but not bad for sim-
ple jobs,

But do these rhythms work? The
evidence is sketchy,

A Japanese bus company cut acci-
dents B0 percent the firat year it
monitored drivers' biorhythms and
issued safety warnings on critical
dayvs. And accidents have continued
falling.

To prove that warnings alone
don't do the job, a New Jersey
company with a fast-rising accident
rate stopped the rise among workers
given biorhythm-based warnings,
but only slowed it slightly among
those warned on a random basis,

But though safety warnings linked

January 7, 1976 was a Wednesday, says
the display of this $30 Casio calculator,
which also checks your biorhythms and
talls how far apari two dates are.

to biorhythms seem to help prevent
accidents, other studies show no
correlation between biorhythms and
the accidents that actually occur.
{ Could it be that critical days don't
make it more likely to have acei-
dents—just more likely to heed safe-
ty warnings?)

Heeding biorhythm's warnings is
# subtle process in any casze, Many
other factors alse affect your life
—your heredity, upbringing, diet,
the weather, other people in your
life, to name a few. And you can
rarely put off stressful situations
till your rhythms are right for them.

But what you can do is compen-
sate for problems that biorhythm
predicts, If vou have a gruelling
physical task to do an a physically
eritical day, you could get more rest
beforehand, rather than overtiring
yourself with extra training. If yvou
have a report due Friday, do it now,
not Thuraday night when your intel-
lectual level is predicted to be low.

Watch out for combinations, too:
next Thursday's emotional high and
intellectual low could lead wyou to
euphoria—and dumb decisions.

But even if vou're unconvinced,
the Biolator is a fine, compact, easy-
to-read caleulator with unique
entertainment wvalue.—fvan Berger



THE WAY TO GROW

{Continued from page 134)

strips. After the glue dries, you
plane the strips flush on both sides

with a sharp block plane, being care- |,

ful not to eut into the veneer, A brad

or two can keep the strips from

shifting, and masking tape will hold
them in the absence of enough
clamps.

Before assembly, cover the 6-in.
fascia board at the top (both boards
if the unit is to be a room divider)
and the double-thick counter with
plastic laminate such as Formica,

. Do the edges first, then surfaces, If
yvou haven't applied plastic laminate |
before, see How to Apply Plastie

Laminate, page 110, Feh, "T5.

Make a 9-in.-square rabbet along |

% the rear edge of the counter and
rear edges of the sides at a point
from the counter down to hold a 14%-
in.-plywood back panel. Guide a
atraight-shank bit in your router
with a straightedge clamped to the
work.

To assemble, nail the top member
first to the two 6-in. fascia boards
, and the bottom board to the 23%;-in.

kickboard. Paint the inside of
| the top matte white. Next, start two

nails through one side member at
each of the four cross-member lo-
cations. Apply glue, drive home the
nails within Y¢ in. of the surface,
set the heads and fill. Now, with
. help, turn the assembly over nntﬂ}

3

protective wood strips on the floor

and nail and glue the other side

member the same way. ,

Check for squareness, then hold
the assembly square with a diagonal |
brace across the back. Install the

| back panel, then cut, fit and hinge
the doora with 114-in. butts,

For a rubbed-effect finish, brush
on a wash coat of sanding sealer
diluted 50 percent with lacquer thin- |
ner. Sand lightly when dry :m:ll
follow with a coat of Beverlee's
natural-teak satin stain. Even out
the coat and lighten by wiping with
a soft cloth. Work fairly fast, one
section at a time. For a darker ac-
cent on front edges, brush on stain |
and omit the wiping. Then add two
coats of Fabulon's polyu rethunel
= gatin-luster finish.

If you can't find a side-mounted |
fluorescent fixture, there's space fm’l
a conventional 36-in. two-lamp chan-
nel-type fixture with a T8 ballast.
Fit it with two GE 30-w. Gro & Sho
Nfuorescent F30T8/PL lamps. Run the
lamp cord through a hole in the cab-
inet top, knot the cord, insert a
grommet in the fixture and connect
wires, The plastic "egg-crate” dif-
fuser is available at lighting and
buillding-supply centers, ok k|

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

Kentucky Club. A mild, White
Burley blend that's flavor-diced

for cooler smoking.

And Kentucky Club Mixture, A
pleasingly aromatic blend of five
choice tobaccoos, slow-aged for a
richly satisfying smoke.

Kentucky Club. And Kentucky -
Club Mixture. —= ¥ il
The Thoroughbreds of pipe tobaceo, plbinctisdeoti i Ao i

P s

If you buy any other automatic SLR camera,
- o - L
it'll probably be @ copy of this one.

Konica is the world's most experienced manufacturer of automatic SLR's.
Fact is, we introduced the professional SLR, and most other SLR's are
based on the principles which Konica was first to develop.

For years, we've continued to lead the way, setting the standards for
automatic/ manual dual capability single-lens reflex cameras.

You can have the features in a Konica today, or in our com petition tomorrow.
So why walt any longer for perfect photography?

See the Konica Autoreflex at your dealer, or write for [j=:

brochure to Konica Camera, Woodside, New York 11377, Lad:

. Konica.The original.
A
e




HERE IS A BEAUTIFUL
= WAY TO SAVE
@ MONEY!

Coupen brings
CAREER BOOK,
OPPORTUNITY
REPORT all
FREE!

P

LEARN UPHOLSTERY AT HUIIIE .restore old

chairs, solas o like-new Cﬂnﬂltlﬂﬂl A claan, en-
joyable way to put spare hours to profitable use.
0id cast-offs picked up for dollars, worth hundreds
when reupholsiered. Fascinaling home study
course includes tools, kits, supplias. Earn as you
learn — start your own business!

EE#% %H OUR FREE BOOK TOI}A‘I'"i YOU'LL
00K ON

UPHOLSTERY and the upholstery business and a
sample lesson showing how the fabulously suc-
cessful MUl system is taughl. It costs you nothing
to get the information and there's no obligation.

Mo salesman will call. NOW! MAIL THIS COUPON TODAY!

Modern Upholstery Institute, Dept, CUE =
Bon 16, 1205 W, Barkdey, Orange, Caflf. 92668,
rﬂodrm Upholstery Institute,
¥ Dept. CUE Box 16,
B 1205 W. Barklay, Orange, CA 92668
| Please mail me a copy of your
1 book, "PROFESSIONAL UIP-
HOLSTERY for Fun and Profii,” &
B 1 understand no one will eall and
[ there is no obligation

| Hame Agie_
: Addrass.
I. City State Zip

APPROVED FOR VETEFIANS & NDN "l'ETS.

| —

CUSTOMIZE(

VAN & AUTO

YOU'RE NEEDED
NOW IN THIS
" EXCITING, HIGH-
2 PAYING FIELD!

MO MEED TO QUIT ¥YOUR PRESENT
JOB—sarn whils you kearn al hams
in spare thima. (Many report first
marmings soon after starting with
ALLLD I you can handle a sorew
driver and a pair of shears. you can
make |t big In auto trim-—and related
feelds like ¥inyl Aepalr. Auto Glass and
Landau Tops.
UPHOLSTER ANY VEHICLE ..
Camper, boat of plang s

. Anifn, Wan
start with your own
carl It's & business so big. so fantastao that, usaally, you need
an appointment to take in & vehicle for reupholsiering or
customizing.
VAN CUSTOMIZING IS HOT! HOW i the time fo cash in on
this huge, growing market , . where $1,200 Tor a week's work
is not wnusuall Mard to believe? Mot if Enu v pru:vrrr a "Sul
tan's Den'® lately—iike fhe one shawn, Jabs ke this usually
BEGIN a1 3500 —go all the way fo 53,000 or mora
LEARM HOW TO START, MAMAGE AND DEVELOP YOUR OWMN
BUSINESS! A U.|'s proven step by-step method i time tesied
. cimcludes the tools of the trade. And, right from the stari
Fﬂl.l' ﬂ! fabrics. kits and supplies wholesale, 5o gel the facis
Lkl Mo abligation —no salesman will call

AUTO UPHOLSTERY INSTITUTE, Dept cut
1705 W. Barkley, PO, Box 16 Orange. CA 02666

SEND FOR FREE AUTO TRIM

CAREER BOOKLET A REE FACTS | EY

(N HOME TRAINING PLAN TODAY! :E Bl

| Mute Uphaistery Institute, Dept. cu 2

1208 W, Barkisy, P.O. Bos 16, D:n‘r-o CA 92666 :

l Piaase rush me the big Hlusirated |
suin wphalstery fact book af no charge. 1 |
MNama Age ’

iHﬂml —— - - |.

Il:-'h! State Tip []

Approwsd fns Yoty & Man.¥ats 1|
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Pliobond
~ stops hose
line leaks.

Goodyear Pliobond®
adhesive bonds almost anything to
almost anything. It's a man-size
adhesive for man-size jobs, And it
forms flexible, waterproof bonds
that don’t become brittle with age.
Available in bottles and tubes in
stores everywhere, Stick with it

LA NAME T0 STICK WiTH]
GCOODFYEAR

PLIO OND

GEMERAL PURPOSE ADHESIVE

Woodworkers
I BIG CATALOG

. now helps you BUILD
i...RESTORE...REFINISH

IEN‘J{I'I' woodwarking mare!
Lel Constantine's wast il-
lustrated Catalog of 2000
helpful products now help
you'

Fing everything you need
to butld—restore —re-
finish cabinets, chests, -
tables, chalirs! Warld's |
most beauliful woods in
natural coelor? Largest se-
lection how-to books &
plans. Products not found
in stores, Unsurpassed

Ir.’lluﬁﬁ Serving craltsmen
since 1812, TEAR QUT
MRAIL!

Discover Veneer Craft!
—the most rewarding lable-top
hobby in Amarical Eagy te

I learm, Full details with glant

100-page Cataleg.

Wobft —Venrkrs — Inlays
Mewtil Workihap Teals

Waod Finishes—Maldings

Carving Wand: L Faiterny
Cane Eit—Llamp Parls

Inliid Picture Kils

Mail ad with 50e for product-
packed new money-saver Cat

2051 Eastchester Rd., Bronx, MY, 10461

Current issue money-saver Catalog 50¢
L_" SAVE! Scnd §1 for 3-year Subscription '
Published annually l

A
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HINTS

FROM READERS

Perfect tool holders

Such throwaways as toothbrush
cases and metal cigar tubes make
perfect containers for keeping track
of tiny twist drills and amall files
in your toolbox.—M, E. May

Sorter and funnel ’

When wvou dump the contents of a
small-parts drawer in a cake pan
which has a 1-in. hole in the corner,
vou can easily get the bolt or screw
yvou want, then pour the contents
back into the drawer through the
corner hole.—Erik Miller

Gluo applicator

To work glue deep inte an open
joint, cut a narrow blade from thin

tin-can metal, fold the upper end
double for % in. and insert iIn
| & craft-knife handle—Rick ('Shea




Infroducing the battery that
thinks it’'s a camel.
It never needs water.

A big improvement over Cruisemaster-MF type averaged  Costs less, too.

ordinary batteries. a 20% longer service life than While most MF batteries use
Standard batteries are thirsty ~ ©Ordinary batteries. more expensive lead/calcium

critters. They constantly lose The advantage over most plates, we use lead/low antimony.

water, mainly due to the heat of other MF batteries. Performance is the same, but the

the charging current from the
alternator. Left alone, they can
die of thirst, Gulf's new Cruise-

low antimony type. like ours,

- - TR - . »
Since maintenance free generally costs less.

batteries normally don't need

master-MF is a different breed.  Water most are scaled shut, At your Gulf dealer.
without vent caps. Not ours. Check out the complete line
Saves you work and worry. Sailad Baltertes il of Cruisemaster-MF's at Gulf
This maintenance free b il stations and Gulf Tire Stores.
battery doesn’t demand constant i o ;
watching and watering. In normal Certain conditions, like
operation it's designed to stay alternator malfunctions, can boil
charged at lower alternator batteries dry. If it h"F’_FE"” toa
current, reducing heat and sealed battery, throw it out. But
virtually eliminating water loss. the Cruisemaster-MF. since it’s
unsealed, lets you add water m
Lasts longer, too. emergencies to save its life. Of
In more than two million course, as with all batteries,
miles of testing. batteries of the oceasional cleaning of terminal
posts or recharging may be
necessary. ' )
%

Sy

CRUISEMASTER-MF

Gulf Tire ESUFPIVCW

Houwstisn. Texas

OCTOBER 1976
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IT'S NEW
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Mobody needs to tell a hunter hnw |mpnnanl
B sure footing is. Nor how important warmth,

durability and a perfect it are lo a man who
spends his days in the field. At Herman, we found out what ocutdoorsmen need.
Then we built our line of Survivor boots. The boot you're looking
at is our Gun Boot, Model #7194, In redwood brown pebble
grain rawhide. Like all Herman Survivors, it's built of the finest
leathers. Inside and oul. Then it's padded and insulated o
—20° with Ensolite® foam. And fitied to the toughest, surest
looling you can buy: The Armortred Vibram® sole. It's
a great boot lor work or sport. Survivors come in a
number of styles. All are carefully crafted here in
our Down East factory. They're tough. And they're
comfortable. Like all our boots. When you're looking
for quality in an outdoor boot, hunt up a pair of Hermans.

New kickless chain-saw aid

You don't have to worry about tha danger
of chain-saw kickback with this new pro-
tective guard developed by Homalite.
Called “Safe-T-Tip," it fits over the nose
of the guide bar and prevents the chain
from jamming in the work, causing the saw
to kick back. According to Homelite, kick-

1 J. M. Herman Shoe Co., Depl. 34 Millis, Mass. 02054 PM.-GE-6-10 : back is the cause of more than one-third
i I'd like to try on a pair of Survivors, Please send me the Herman of all chain saw-related injuries. In addi-
1 cataiog and the name of my nearest dealer. 1 tion to increasing safety, the tip is said to
1 MName E— i help protect the chain from being dulled
i Addiess ¥ by rocks and dirt. It is attached with a
| 1 single mounting screw through a hola in
1 s i e _l the nose of the guide bar, All new Home-

MOLDS

Oswamental (Famerete

lite consumer chain saws will come

| egquipped with the Safe-T-Tip. Owners of
older Homelite saws can purchase new
guide bars predrilled for the guard.

“SAVE
YOUR
HEART”

N\

* stairway lift.

RENTAL-PURCHASE Program Available

Your STAIR-GLIDE® installs easdy and in less than
2 hours. No marring wabls of starway, No special
wirng required. Shipped directly from  faciory

339 _95 WORKS BEAUTIFULLY

Easy o assermble bt ol casd |
imn paris. Use your own 1§ hg. |

molor, 7 drill press needed .
| From fireplace to stove |

tar  Fimighing  wark. Moves
This wood-burning stove converts a fire- .

appros. 120 strokes/min. Send
$39.9% Cotalog cescribing this
and %1 other hl!l only 5'2‘:-
Write:  Sitruch ‘E-.

Pal OB H, {‘-rurnm. % !ﬁnl:'

within 4 days. STAIR-GLIDE® . the nation's
largest selling stairway lift' UL LISTED!
USED BY THOUSANDS: CARDIAC PATIENTS

ARTHRITICS, SENIOR CITIZENS. RESTRICTED

PHYSICAL ACTIVITIES, POST OPERATIVES and
househodd convenence. (outdoor modéls avadabie)
WRITE FOR FREE BROCHURE AND MAME OF
DEALER NEAREST YOU

AMERICAN STAIR-GLIDE* CORP.
4001 East 138th, Depl. POP-106
Grandview, Missouri 64030

BEND FOR FREE BOOKLET ihet jei e
ARD LEARN AT HOME! 17 peges E-? calnr

B b s e Mo obiipaion, N selissman &l el

UFHOLSTERY & "ﬂ'ﬂl‘-l.'l'lllﬂ BCHODL
By, Tarhnicsl Slud ‘
Bepl. 5150-i06, Litke Fably, 8.0, 07ddi

describn boih the frameg and The fese spgeelun ten

place into an afficient healing and cooking
center. Clamped into fireplace opening, it
eliminates a separate flue and lets heat
radiate into the room instead of going up
the chimney. Firebox is 24 inches deep
with 18 by 24-inch cooking surface on top.
£259 f.o.b. Miller Engineering Co., 318
Broadway, Taunton, Mass. 02780.
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MOTOR's easy'2-step”’ repair method helps you

FIX ALMOST ANY PART

So clear, you'll breeze through tune-ups,
engine overhauls, air conditioning, brake
jobs—practically any repair on cars listed.

You just can't make mistakes with the
“2-step”” method in the new 1977 MOTOR
AUTO REPAIR MANUAL. First, the special
"Trouble Shooter"” section, newly revised in
the 1977 edition, helps pin-point problems
in a flash... tells you nearly 600 possible
causes of over 100 common car troubles,
plus the corrections that are called for. Next,
""How-To-Fix-It" close-up pictures (and plain-
talk directions) show how to lick repair prob-
lems—fast and right!

Auto Repairman's “'Bible"
Every job, from installing distributor points
to front end jobs, is covered in minute detail
for 2,300 car models of more than 100 series
of American-make cars, 1971-1977. More
than 1,400 oversize pages of the giant MAN-
UAL contain 55,000 specifications, 3.000
illustrations, diagrams and charts—the
“meat” of 300 official shop manuals.

You get service data on Transmissions,
Brakes, Universals, Alternators, Carburetors,
Ignition Systems, much more! It's no wonder
this illustrated MOTOR MANUAL is called the
auto repairman’s indispensable “bible." It's
no wonder that 7,500,000 copies have been
purchased by repairmen, service station op-
erators, the U.S. Armed Forces, schools and
car owners. Here is the help you need to fix
almost any part of any car right. And save
time, work, money!

_ Learn all about the 1977 cars and in addi-
tion see if Detroit's new specs and proce-
dures affect your older car. Auto makers
continually update and improve past model
adjustment specs on older cars as new road
test data comes in. That's why you'll need
this new 1977 MOTOR MANUAL—gven if you
already own an earlier edition.

AUTO REPAIR
MANUAL
1977

ke,

COPIES SOLD tocar
owners and In professional edition

Specs and
procedures on
7T cars!

NEW!

Basic car care
section on simple
tuneups, hose
and balt changes,
oll and lube

jobs, elc.

NEW!

Updated specs

causes, remedies,

OF ALMOST ANY CAR...FAST

1. Spot trouble fast

1977 edition covers all these makes
AR RAC AN CHEYELER CLOEMOEILE

MOTONS DODGE
AT T Anpen
AbAE Coallgngsr
Gemmilin Charpat
Hoi v Comne
Fwamlin Dt
Maradag Beman
Pacaw Monses
LT =08 F ey
Appii T
Ceniurian FOAD
Ceniury Cutan
EigiiFn Flire
s Spare L T
La Rara Braneda
Aega® LTD
Fiwiarn Marpmia b
Thyley (X

& Piran
CADILLAC Thuanissrie
CHEVROLET it el
n=i Air LIMEG LA
[EFEr] Lt
Camarn ahgrk B, 1
Canrics WAL MCUMY
Chavaiie itz
[ —p—— i
ity o
Covmte LT
e aka Cyclons
Wginae Cailis T
Wones A e
T A ch
Veops o naegn
FAanierey Wandurs

Same Free 10-Day Offer on MOTOR's

Auto Engines & Eleclrical Systems

1,300 big pictures, over 700 pages. Clear how-ta
text explains how parts work, principles invalved,
design, construction, maintenance, etc. Covers

all parts of engines and electrical system. High
performance hints. For FREE
trial, check box in coupon.

and procedures

on 71-76 cars! Print Name
NEW' Address —
Revisad trouble ]
shooting section— Signature

gives problems,

e

Mail to: MOTOR Books, Shipping Service

P.O. Box 2316, F.D.R. Sta., New York, N.¥, 10022
Please send Manuals checked below for ten days fres examination,
and include my frea Tuning Guide:

1 MOTOR Auto Repair Manual, $14.95

1 MOTOR's Auto Engines & Electrical Systems, $13.95

It | am not 100% satisfied, | will return the Manual(s) and owe
nothing. Or | will keep the Manual{s) and pay the total price in
three monthly installments, plus handling charge. | may keep
the Tuning Guide free whatever | decide.

[7] NOTE: The MOTOR Aute Repair Manual is also available in a
DeLuxe edition with neavy duty fine grain bindings, thumb index-
ing and gilt edging. Check here if you'd prefer this version at §19.95.

| want to save shipping charges.
{71 | am enclosing payment for §_____
absorb handling charges. (Same refurn privileges, refund guaranteed.)

All oroers subject to acceplance by the publisher
Other a;aél:lu:t 'nnlly in e
Motor Books, Publisher's Office, 250 Wesl 55th Street, New York, N.Y, 10019 L et 46 Wetns 00 Benvery. o A —

2. Fix it fast

[ &

FREE WITH YOUR ORDER

MOTOR's
Hi-Performance Tuning
Guide, a $2.95 value.

This G4-page Guide tells you
all you need to know about
getting the most performance
out of any car, Covers car-
buretion, ignition systems,
compression  ratios., cam-
shatts, exhaust systems, gear
ratios, 5uspensinn Ej'!.l!ﬂ'ls and much more
Yours to keep free even if you're nol com-
pletely satistied with the Motor Manuals —
it's our way ol saying “‘thanks '

Send no money
The MAMNUAL costs $14.95, but we'll send it
to you for 10 days FREE trial, 50 you can see
for yourself how it makes auto repairs go
quick and easy. Use it for 10 days
doesn't give you complete satisfaction, re-
turnitand owe nothing. Mail the coupon today.

Order the New 1977 Edition now
and try it FREE for 10 days

_in full, MOTOR will

State

Zip.

Tel. No.

Contingntal Uniled States

QCTOBER 1876
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The pipe that never
loses its cool.

Kirsten's exclusive radiator stem
tames the smoke . . . makes it milder
.. cooler. It also traps impurities
and allows you to remove maisture
with a flick of your wrist.

4 llﬁll'
P%stpaid

Imported aged
Mediterranean briar. Hand
finkshied vulcanite bit.
Order your Kirsten pipe and
you'll keep your cool forever,

— — T —— e —— T —— e ——

r

| KIRSTEN PIPE CO.,INC.

| DeprP.M. 10, Box 70526, Seattle, WA 38107
Please send me your 1876 catalog showing all l

| of the Eiraten Pipes and accessories. l
Mame

I Street = |

| City State Zip |

R —————— -

SPARE TIME INCOME?

SELL KNAPP SHOES!

Sall famous Knapp Cushion Cormfort
Shoes lull time of pad e 10
supplemant your incame. Enjoy the
linancial success and secundy
you've always dreamed about
Millions of repeal customers
Earn higher commigsions plus
bonuses. No invesiment
Free selkng and training kit 1o
gel you started. Amenca's
Mo, 1 company in the direc
sexlkng shoe industry. Writa
I Margeéis, 612 Knapp Cenire
Brockion, Mass. 02401.

2 KNAPP

The more for the money shoe.

Wife Beater! |

Your faithiul wile-navigator may ba right
maost of the time — an
Airguide aulo com-
pass is right all of
the tima. Versatile
adhesiva mounlt,
Self illuminated.
Adjustable com-
pensators. Al re-
tail auto stores,
Write for Catﬂloq

SAbquide

1210 Wabansia * Chicago B08T __,)J

THE ORIGINAL

BASEMENT TOILEY
g;m:u'm p ﬂrﬂffm’n

FLUSHES UP TO
SEWER OR SEPTIC TANK

-No Digging Up Floors-
PN'STALLSE§AS§ ﬁP!I}YWHERE.‘

Write McPHERSON, Inc., Dept. PM
Box 15133 Tampa, Florida 33584
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mﬁiﬁt $oUr uwn

Uarde, Btationery, Advertising,
Inhela, thekets, announcrments,
LS L eards, greeting, eympathy,
prayer cards, eie. Bave mandey.
Print for rﬂlll'l'i. poad prafit.

home print ahap, Pl:ﬂu for

iul.:hurl.tlme ‘!-ul-d :n.'!‘l

We pap wwﬂhmz Rnu‘lﬁe
for ﬂll.blnﬂ RELSEY "Im

MAIL THIS  Kelsey Presses Dept T6-BJ
COUFON TODAY Meriden, Cann. 08480

1 enelose Te senid blg eatalog and free samples,
MWame_ e e

Addifiree —

_Siate Zip —

| Want
Sparetime
Income?

You're asclose
| asyourtelephone!

LAty

DIAL TOLL FREE
800-328-8488

Sharpening Services needed every-
where. Cash in on big profits to be made.
Foley tells you how. Call right now.

BEAT THE HORSES!

The knowledge of the boys In the kmow at all

racetracks mow revealed! With this system you

can be a winner while al the track, This method

to work the u!rr first time you use it or we will
?%' :Efﬂﬂﬂ all your money by return mall. Send
K (=11

Wild Bill's, susn Morrick Road, Barm =9,

eaford, M.Y. |I783,
Sald at this |r|-b| for n limited time only.

Be 2 MOTORCYCLE Mechanic.in 90 Days

FL045 Sitrper R4, Durtons Beach, Mla 30015 ol |
Il.nur g :
:Iﬂ- i
1 City $tabe: Tip :
WMo (| e o

ELeq tHr

home In Epare Lime, No previous !'I:a-
perience needed. Low tujtlon. Froe sam-
pla losson and full information.

CHICAGD SCHOOL OF WATCHMAKING
{Itpl 1108, Fox River Grove, lIl. 60021

DHILI. YOUR OWN WATERWELL

Unlh this Iw-lvtrud outfit you ean drill your
cost of about 12¢ per

'HI" Alu this unit can be operated hesl-

- tuntally ta delil frae-flowing springs la hill-
sides. A big, fTecl-filled package snd 24.-page

. boak “'How Te Drill Your Own Water Well*" is
just §1.00 PPD. (Refundable) *"WRITE TODAY"

DEEPROCK MFG. CO.
F 703 Latayeite Phwy., Depl. PM106, Opelika, Ala. 36801

Hold Up Your Pants!
RED SUSPENDERS

Aden (salid black) (slive -lrl..-:
rod, white amd Blue siri
1l Wide—He

umuuu ity

tu- In-—ﬁllll.:u } e
lull-n B pr. plui BOE B

?IHIEE:UIHEHEH
23¢ for wrochure  Warvard Rd, Littieton, Mass, 01460

FUN FLYING!
EASY, LOW COST

In the air, on water, on
snow—the versatile Ben-
sen Copter is everyman's
sport craft, Designed for
making wilh hobbyshap
tools. Flying instructions
come with step-by-step
building plans. Buy Ben-
sen parts as

SEND

need them. Start with Iiu

BENSEN AIRCRAFT CORP., Dept. F‘M 1|ill
P.0. Box 31047, Raleigh, N.E. 27612

$5 NAME

NOW [LITT4

Sgnben |
Bt s3i

rasrT=nsg

| mhhﬂﬂq Morth Amerscan School of Firearms, |
F———— R AT R TAT L I'J.'i'-“"_-_

i
—_t
o ok
]
I

e i ,-‘
i
3 ¥

1977

CATALOG

Hundireds of Knives,
Swords, Gurs, Replicas,
Books and Much More.

Send §1.00 to:
EXECUTEK s
TTT 5, Central Exp.
Richardson, Tx, 75080

MAMAGEMENT SCHOOL,
Schoals, Dept. Tito-ios

‘n-lln auickly s 8 short
lar & brighl

maal business, Big pay,

Learn at homa how ta Install burglar/fire atarm gys.
tems im cars, homes, businesses. Big maney,
Grewing desmand with ecreased crime., wolence, Car
hefts, arsan. Nationally sccredded courte, Simpls,
chear, hands-an training, tools furnished, FREE Tacts
by mesil, Na salesmen. Write SECURITY STSTEMS 4
Div, Tach,
Liktle Falis, NJ 07424,

ire wilh securily in tha vilal

Hama Study

weakd @l Telsds

3

Pull- v o =

HAVE & FROFITARLE MARKET OF oL

offers eompetilion-fres &i-
tlusive territories fTor our
neweat improyed
ERnuUing

EMERALDS

fertume
JORG STOLE GO, Dept. PM

MAJOR EUROPEAN GEM CUTTING CO. ‘

of the finest quality and ecler. If yow wami to make a
in this Business this is yowr chanes,

For speedy aifmell gleass add 33
Tel. O67A1-28400
112 Masbschstr, 858 ldar-Oberalnin 1 Weilsrn Garmany

LEARN

HDI.'II&III PI-CI-IGDI.I
0,

4115 Norlh Brows Avenus
|'ﬂ Seottubale, Aricona #5325 1

LANTERNS ‘!

STOVES
HEATERS
COOLERS

(Al Models)
TENTS
CONVERSIONS
BACK PACKS

25000 srudents
s |94

USE ZIP CODE WHEN
ANSWERING ADS




YOU LEARN
ALL ABOUT

& KEY MAKING

= MASTER KEY SYSTEMS
® LOCK REPAIR

® PICKING LOCKS

D,
NS

ni o instructors were EXCELLENT,
what if '™ lﬂ n take MY job? C:‘ the Course, a3 It 45 Wl

Can | learn a

Will my job ever pay more?

BE A SKILLED LOCKSMITH!

.. . and Solve ALL Your “FUTURE" Problems

No guestion about it. .. with Locksmithing skill YOU'LL
HAVE IT MADE! You'll do light, clean, always-fascinating
woark in this fascinating security profession that urgtn_tig
needs YOU — where your choice of steady, high-pay jo
opportunities, or a hlrpmﬂt spare-time or full -time
business of your own Is virtually unlimited. As a Lock:
smith you have your own “built in" pension plan. You
go on e r;“ymg the work as long as you like, knowing
that lavo lumrnltbun slack times, minor disabilities,
forced retirement can't affect your ability to EARN
MORE and LIVE BETTER in good times and bad.
Locksmithing is 50 EASY TO LEARN — Enables You to
EARMN Extra Money RIGHT FROM THE START! The bet-
ter, more secure future you want can be yours FAST as
a Locksmith, regardless of age, education, previous ex-
erience, minor physical handicaps. Fun and earnings
gin AT ONCE as you learn quickly, easily to CASH IN
on all kinds of locksmithing jobs. As little as one hour a
week at home working on all kinds of lock and iy
problems under the guidance of experts brings quick

new ﬁkill?

“The lessons, materials and

| i worth the tuition.”
‘\"“t Frauk K. Bishop

Falt, Mickigan

O
=)

“Earmed $400 while training
and mow make §25-$30 more
a week part-timel The Lock-
smithing Institute is the

groatest!"™
E. SivmansEl
Bronx, New York

problems. All locks, keys, parts, picks, special tools and
equipment as well as complate fully-illustrated lessons
supplied with course.

FREE llustrated Book, FREE Sample Lesson Pages Give
Exciting Facts. Find out how being a skilled Locksmith
can put a quick end to your wornes. Locksmithing In-
stitute graduates now earning more, enjoying life every-
where. You can, too. Send coupon TODAY for illustrated
book and illl'lpll lesson ragn without cost or obliga-
tion. No salesman will cal

LOCKSMITHING INSTITUTE
Divisien of Technical Home Study Schools
Dépt. 1110-108 Little Falls, M. J. 07424

Licansad by N.J. Stats DIEI. of Education; Accredited Mambar,
Mational Home Study Council, State Approved Diploma,
Appreved for Veterans,

T I T T N
LOCKSMITHING INSTITUTE, Dept. 1110-106
Little Fulls, Mew Jersey 07424

Please send FREE illustrated booklet, '"Your Opportumities In
Locksmithing,'" plus sample lesson pages. | understand there iz

® TUMBLER CHANGE

mastery—a quick lifetime solution to ALL your "future™

nn obligéticn and mo salesman will eall.

The Best Is an

L4

Do Better Woodwork
with Garrett Wade Tools

Your wosdworking tools are your constant
companlons in your lelsure hours, Pick them
as carefully as you do your friends — for
their good qualities and compatibility.

Your friendship with your Garrett Wade
tools will last for years, whether you make
your own furniture, carve, sculpi, do oc-
casional repairs, or are a cabinei-maker.
Garrett Wade offers you “n beautiful and
exiensive line of imporied hand tools" and
“ihe most complete selection™ of work-
benches in the U.5. (Popular Mechanics,
March, 1976.)

li takes fine tools to do your besi wood-
work. Get your copy of Garrett Wade's
Yankee Wood Craflisman Catalog—packed
with exciting gift ideas, and Information for
beginner and expert.

SEND TODAY FOR FREE 64-PAGE FULL-
COLOR CATALOG  WOHOIDCRAFT MANUAL

& COMBINATIONS - Hamn T
:E::t Ergucus W Everything ~{Pivase Print)
® VAULTS KEY MACHINE Address
* SECURITY e
SYSTEMS with courss, 3 City . - State_____Tip
Stale Approved Diplema [} Check here if eligible for veteran benefits
( \ You Don’t Need Expensive Industrial Equipment! 9
WOODWORKERS:

Now-Do Precision Work Every Time
With INGA SWISS Stationary Power Tools!

INCA 10" Cabineimakar's Saw.
Featuras include: Exclusive
precision mitre guida with drop
stop for accurate repeat cuts,
Rip fence guide rails dove-
tailed into top.
Parmanent power
takeol! for pro-
fessional 3-jaw,
B" capacily
chuck; precision,
full function maor-
tisa table: long
hole boring:
dowel drllllnﬁ:
sanding attach-
ments,

“The toals,” P. M, adds, “are small enough
o fit in most home shops, yel power-
ful am h to withstand vigorons use, The
3' the muhlmdplﬂlhtmlhnllnd

attention to detall is downright surp

Indusirial quality, nlnullrmrul [ :-qu
tolerances; designed and priced for the home

crafisman. Two year warraniy!

Get your INCA descriptive catalog, today!

Do the best work you're capable of
professional resulis every time, with th.l_gl

G 7/8" Modelmaker's Table Saw; 10" Cabinet-
maker's Table Saw; 10" Bandsaw; 8 5/8"
Jointer; and 10" Jolnier and Auiomatic Feed
Thicknesser/ Planer Combination—*5 Swiss

Imports with clock-like preclsion

(Popular
Mechanics, June, 1976).

-- LB & _ 1 A J

Garret Wade Company, Inc., L. SPP i Garrett Wade Company, Inc., Dept. 6FF, 302 Fiflth Avenue, New York 10001
I 302 Fifth Avenue, E::I York 100401 1} 1 Please send me the INCA SWISS precision stationary power. tool catalog and price
L/¥es, 1 want & FREE Gurrett Wade Cat- | list. I enclose $1 for first class postage and handling.
__ alog, 1 [] Please send me the 64-page full-color Yankee Wood Craftsman manual/catalog of
[I'm in a hurry; send it first class mail. | i Garreit Wade quality hand tools and workbenches, I enclose $1 for first class postage
I enclose $1.00 postage and handling. i and handling.
Name I I = mﬂe m-: ::»E:T:l c;taﬁs. I enclose $1.50 —saving me 50¢—for first class
age g for 3
L Address } ! Name = Address
T P A | " i
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Learn How To

Sharpen Chain Saws

Earn Extra Cash In Sparetime Business

In the past few vears chain saws have greatly increased in
popularity. They're used by logging companies, tree trimming
companies, park maintenance departments, tool rental com-
panies as well as hundreds of thousands of homeowners, Every
chain saw in use requires sharpening. You can cash in on the

profits to be made. And yvou can do it
sparetime.

No Experience Needed

The Foley Saw Chain Grinder is
simple to operate. It has easy-1o-
follow, easy-lo-read operating in-
structions. You can receive the
Saw Chain Grinder one day.
open for business the next. In a
small amount of time you'll be a
professional Chain Saw Sharpen-
er garning big money in your
sparetime.

Fast and Efficient

The Faoley Saw Chain Grinder
sharpens all makes of saw chains
on the market today, A few min-
utes work is all it takes to
remove the saw chain

Saw

ning

WiILL

Finance You

Start your sparetime
busingss n your ga-
rage, tool shed of
basement. There's no
larpe inventory to buy.
There's no large oper-
ating exuenses FnIeE
helps you begin wil
ng money down. Mo
franchise fee. Your

) Foley 4

garnings will Ea;l‘E Name
low man
cover the Address
Clly -

Ean whely yiu baw o) ot

Witaprs ul jacha 10 gas and mata
! werwcn slatiadi Ergcling fevm
W by thapt sigpiet. Riclones s

farma, el SEnacing L]
of which you can leam g repait
Wi thaw pas HOW S0 g
1ime ie past Tasempal of gatige
g cppartumity o methaniy
ECT HOW t far
. LG and Tres o ws of

H'd[lu!l!.. lack E:pulr Manual Co., lnc.

BOE 3« STATEH SLAND, WY, 15304

Ma ke Rubber anrnps fnr BIG Pnr

¥ Heed more money? Enrn 380578
mweek, -mlmlillﬂhﬁﬂh rli_l.-k-
ratamips for offic
!ﬂll"gl Individo li and;:d:;f
OdeE, .i'I'n:ndr af prospects—avs
erywhere, Hight in your own eoen-
b ml-F“ll:!’ Tarn et l!p-u sl cll.mpl for
b names, addresses, notices, prices, #to.
¥ in minutes with tlhlr Inn mashine. We
fursish sveryihing and help LT
ru Lhmn l-ih N, 'l'rll.l for frew fmots,
qll

Rubber Stamp Div., !:II:! J.-nl:, r.upl RE-FL, qmuqn SOE24

Malie big money. Train at
home. Mo need to quit
school or job, Tools

Facts &n learmisg mober-

cycle nepair for
Cycles are “BIG BUSINESS"

only & few doflan
..and so is Fixing Them! SCRCLEIEIELE S

WOETH AMERICAN SEHDOL OF MOTORCTCLE REFRIR
4500 Campus Dr., Dept PBOSE, Newpart Baach, CA $2653

from the machine.
grinder, sharpen and replace the

amount of money you earn de-
pends on how much time you
want to devote
Warking a few hours in the ave-

make from 550 to 5100 a month ..
and more

incloded. Send for Free |

in your own home in vour

zet up the

chain to the machine. The

o your business.

and on weekends you can

Send
coupon

‘+ for more

information
or
Telephone
800-328-
8488

* TOLL-

MANUFACTUHING CO.

1016-6C5 Foley Bldg. - Minneapolis, Minn. 55418 I
I'rrv irdErasted in the Foley Model 308 Saw Chain Gringer l

Please send more information atout starting my own sparelime Dusiness

Stale _Zip Code _ i

Be 2 Marine Mechanic in 90 Days

mwlgmmmmu il

. % :
:m ]
108 State ™ !
76-1031]

LEAHH AUTOBODY REPAIR

Conirie glfers “"Rands on™ fralndng, Individiual athens-
Thon. Placeman! assistance, Approved for velerans'
Benadity., Accredited member MATTS, Howsing facili-
ties, Flmamclal Akd, Write for catalogue.

B RHODEISLAND TRADES SHOPS SCHOOL N

260 FOUNTAIN STREET, PROVIDENCE. R.1, 02902
--------------

%A A\ I:Ilr F"ﬂ nl‘ Ffﬂﬂ't. Lel Professicn
a5 show you Ehe frade secrels of custom por
EUSTUM

trait ang picture freming. 103 a Fascinaling,
seliafping crafl — yed a Framer's skills are worth
[ PICTURE
| FBIMIHH -
compiele delails — ag tioe pod
no sEleemes will iill

$8 1o 310 an hour or mone! Start @ clean, quist
!uyﬂen you cam easily manage froe
CREATIVE FRAMECRAFTERS, Dupt.
1205 W. umq,ounu l:.'.; 9255-5

in part tima — wa' W ihiw o
huw help you ewery step. Wite lor

department

or store.

“El ETREmELY

'—'hm AT 0

[ ]
plasti-kote
1000 Lake Road, Medina, Ohio 44256
Phone 216-725-4511

A CONSOLIDATED FOODS COMPANY
RESPOMNSIVE TO COMSUMER MEEDS

Spray an extra ‘
year or two onboe .
vour car. With
factory-matched |
Plasti-Kote Car
Colors. Get them |
in the automotive

3

NEW ENERGY SAVING
AIR BOOSTER FANS

FOR 5”, 6" AND 8"

HEATING &
AIRCONDITIONING
DUCTS

For rooms that are hard to heat or cool,
booster fans can make the difference.
Fermanently lubricated fan cartridge
fits all 5", 6" and 8" ducts. Fan is held
and insulated by a foam rubber cuff,
can be operated by attaching cord and
plug or light dimmer switch for spead
control, 5 fan $16.85, 6" fan $17.15, 8%
fan $21.15. Shipped prepaid from

Dane Aluminum, Inc.,

1401 Cranston Road, Belalt, Wise., 53511
"Dealerships availabla®.
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Start your own money-

Cash in on the huge demand for custom
framing...an industry where men  and
women are earning 310 to 315 an hour , ., and
that’s just for labor. Prints, mats, hangers
and lighting accessories add even more 1o
your profits!

Be aVETERINARY ASS STANT B . 1
Pt § mm

| i[.il WOMEN! Train at Home in s\pmm
sk s St o | et o Mo 0 40 o0 sl oy
| speclaiist fos arly o dew daliars o mersih, Ms nalemman wil cail,

S T

TREMENDOLS !.I\‘IH!!

Tl eV To
WRITE W

TIRE CO. 1M1 Chestred St Camclen M

LEARN SMALL ENGINE REPAIR

at horme 1n spare time-gquickly!
Good Business Greai Hobly !
lie BRINGS BOOK, FULL FACTS

o MODERN SCHOOLS

AT M, BRODWM AVE . DEPT, PM SCOTTRDALE, AT 83332

EARN WHILE YOU LEARN

AAMCO® And You Can Make It!

Tha world's largest traniminden chain T ol
growing strong  after twelve years, Over 530
of our jranchives located froam coasl fo coost.
MHew operings in ioma markels mean you foo
might qualily. For further inlormalion writa:

AAMCO Transmissions, Dept. 01
408 E. Fourth 5¢., Bridgeport, Pa. 19405

ELECTRIFY YOUR BIKE!
PEDRLPOWER exciling new bake drwve lames
tough hills. Be independent. Shop whas you
wani, Fits all Bikes, Adulf Trikes, Installs
in minutes. Thowsands teld. Recharges
overmibe. Travels 100 miles Tor & dima

Send Tor FREE lluntvated Boolbel
GENERAL ENGINES C0.,
552 Mantua Bivd., Sewell. N.1. 08080

As a qualified custom framer, peo-
ple will seek vou owt and pay you well
o frame wvalued pamintings, prints,
photos, certificates. diplomas,
needlework the list is nearly
endless

NO EXPERIENCE NEEDED

You don’t have (o be a “born crafisman
or need prior experience. 'With Belsaw's
fully accredited traiming. you can master
this high-profit cralt rght at home o vour
spare time

Easy 1w understand lessons are  fully
illustrated — so clear vou can’t go wrong
You receive all the special tools and equip
ment needed — vours 1o keep! We guide vou
every step of the way with tested and proven
mnformation on how (o get business, whiat
1o charge, how o get free advertising, where
1o get wholesale supplies. .. all the “incks
of the trade™...all the inside facis you
negd to assure success right from the start!

SEND FOR FREE FACTS

Just fill in and mail coupon ar the right for
[free information and details by First Class mail.
NO OBLIGATION. NO SALESMAN WILL
EVER CALL!

RELSAW INSTITUTE

8077 FIELD BUILDING PROFITS

KANSAS CITY, MISSOURI 6411 gy
(N r L]

F------

BELSAW INSTITUTE
BOTT FIELD BUILDING
KANSAS CITY, MISSOURI 64111

YES, Send me the FREE booklet
that gives full details about starting
my own business in Custom Picture

Framing. | understand there Is no
obligation and no salesman will call
HAME

ADDRESS

Cmy___ o
STATE IiP

L----‘--J

GARAGE DOORS
DIRECT
FROM FACTORY

Write for our FREE catalog on

QOperators, and Radio Controls;
featuring a section on how to
frame an opening fo
accommodate an overhead
parage door.

Catalog illustrates our model
line of = Redwood Panel Doors
Panel Doors
Flush Doors

Fiberglass Doors
Pre-finished Doors
Easy contact through our
tall free numbers:
Nationwide:
800-631-5656

New Jersey Residents:
800-872-4980

NEW ROAD

NAME — -

ADDRESS —
cITY

Overhead Garage Doors, Electric

Coknial Type Overhead
"L:}i’?ﬂ!l:l DNI'S

ppos—_"

hﬂl:ﬁnm[hrﬁml
LT T p— ===
Plar. Doy Iuﬁndl‘hltbﬂd

OF DVERRLAL DOORE | NEW

w,f"

MONMOUTH JUNCTION, NEW JERSEY 08852
Please send me your free catalog

STATE

ECr | T

— — — —— — —— —— — —— — — — — — e — — -




I'he Bargain Hunter

SEND FOR CATALOG

Our 315t year! Fantastic SURPLUS GUIDE with 100s
of [Hustrations & 1000"s of bargains in hydraulics,
electrical, marine, auto, hardware items — and
more. A must for hobbyists, sportsmen, machinists,
inventors, etc, Send to cover postage & hand-
limg. For extra guick delivery send $1. Must in-

MAKE EXCITING NEW CONTACTS WITH THE OPPOSITE SEX WITH

I| [‘ THIS BEAUTIFUL CHROME PLATED AUTO INTAKE MANIFOLD WOLF
ey WHISTLE
":E:_.."' send 57.95 In cash, check or money order to Toltec Industries, P.O.
u E[IEEEL“ \ Ship to name
WOLF g;ddress
WHISTLE city

Bex 942, Littie Rock, Arkansas 72203, We pay postage or U.P.5. charga.

— -

clude zip.
AIRBORNE SALES CO. et Pu7s
8501 Steller Dr., P.O. Box 2727, Culver City, Ca, 90230
Ham
Address

\ City State.___ Zip -}

AMAZING ELECTRONIC
“~a. PRODUCTS s~

Lasers supsr powered, barsisd, eulting, rifle,  pistol,
:u:h!t—lrr i dark—shol@un direplions) i Re—iEnsoram-
tors—igiant Tesla—Stunwand—TV disrepler—energy pro-
discing, survelilamoe, deivciion, fll\.ih‘ri:ﬁlﬂl;l ghemical,
uitrasosie, ch, Bero, auls and medh devices, hundreds
mare—ALL NEW PFLUS INFO UNITED FI-I'I'!n SERVICE.

CATALOS |INFORMATION unlimited

BOX GI6 LOMD JEFFERY ST s AMHERST, M. W, 0303l

" UNIQUE SPORTS CAR KIT
(]

e e e AL RSCE

el irhir o (e & 81T cempmanian v

“OUR FI:II.IHI:IH'FETTE" BI..IS'I FL‘-‘IIIM:E

Hunhyls'rs slrhunls Jmlanlms ele.
Make Fnur own castings |:n!l any
matal {rom cast iron, down to lead
and zinc. Available in sizes fram
to 285 Ibs. RED BRASS,

1
-_fd’ Complete units furnished with all
sizes. Send 25¢ for circular.
l.I.IISlS CITY SPECIALTIES CO., INC.

Bopt. P10, F.0. Box 153, Middietan
e FET T

BUILD THESE FAMOUS
W.W. | PLANES

Tha Red Baron's Triplane
and the Sopwith Camel
Biplane, plus a biplane
racer and seapland. Flanes
measure nearly 12¥ L.
Fq.rlt size woodworking drawings make |t easy.

p f'Cvn-.I' Res. add T8¢ stz Ts) Our catalog
n‘f 75 a'r plans and Roy making supplies is im-
cluded free with plan order. Catalog alone is 50¢

Love-Built Toys & Crafts

3517 Camby Rd, P.0. Box 769
Dept. PE-10, Antiech, California 54509

NOWYOU CAN SHARE
THE SECRET OF CB THEFT
PROTECTION!

loin the thousands of other C.B. owners who
won't tell you how they hang on to their
C.B.'s. Now one of TWO proven methods are
available to you. First, the C.B. CADDY with all
wiring, hardware and built in 4" dynamic
speaker for true voice
reproduction, sits on
the hump or console
for easy remowval and
security. Take it with
you as easy as your
keys—don't leave it
for the thief

$24%
CB-CADDY Secondly, a really handy
mathod of carrying or stor-
ing your C.B. is now aveilable for radios with
slide mounts, PACK IT IN, with the C.B. SAVER,
goas whera you go
rugged tharmoplasiic
casa wilh lilelime lex-
fured finish and luxuri-
ous cuslom fitted in-
terior, really protects
your waluable C.B.
Order now, don’l be
the next C.B, thiel's
vigim

{Radio not included)

ce-saven B1495

MAILTO: GREAT PRODUCTS CO.
4130 COMMERCE AVE.
CLEVELAND, OHIO 44123

;Ehsml WANT TO PROTECT MY CB RADID

" [ CB-CADDY @ %24.95 ea

C] CB-SAVER & §14.95 sa

WAME — ——

STREET - — i iy —
ciTYy____ _STATE zZip

ENCLORE CHECH Of MONEY ORDEN-SORRY. NG COD'S

SWITCH-BLADE COMB

IMPORTED - 8" Owerall

Fun - Practical For Empiﬂl
Guaraniesd
§5.00 Postpaid A\ c.hlpg milud-

777 8. Contral
EXECUTEK gicpardsen, Tx. 75080

Full Slze FURHITlIHE PLAN

EATALOG :
1 B ; anl
TS ] ik

century PINE CRADLE

lulhlnn: 1Btk century design. Al

ints hand-pegged like the original
E,ﬁf' lanig, 29 L® hegh, Perfact for Tire-
piaca wood, maganines. Baby, losl
A woodworker's daolight. Plan #1120

),
DESIGNS, oeot.rr 104

raltumded with Taf erder, 1873 Sherman Avenve, Evansien, [0l 65201
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INTERLOCKING Bridge-Heads

The Revalutionary Russo Interlocking Pool and
Snooker Bridge-Heads, world's greatest practical
bridge- invention, molded into ene solid unit
of Ws-inch high impact Delrin—practically inde-
structible.

An interlecking device mnables you to use twe
bridge-heads, interlocked in various positions, as
easily as one, shoet over and inbefween many
balls (B or 8 in & row), make difficull shots like
nover before. Snooker B.H. Lower In Profile.
Aclion Pictures And Simple Instructions With Orders
E:I'I:Il:‘ll Satisfaction Guaranteed or Mongy Re-

il L]
$1.95 Per Pair Ho Handling Charge

CHECK OR MONEY ORDER
RUSSO II\‘TEHI.I.'IEIIIE BRIDGE

X E29
TRENTON, NEW. JERSEY Do608
specify Pool or Snooker

| [ TILLER USERS...

Can your machine
| do all of this?

+ Handle with just ONE HAND.

+ EVENLY break, turn & till soil.

“ Shred vegetation without tangling.

+ Leave NO WHEELMARKS or FOOTPRINTS.

The TROY-BILT® ROTO TILLER-POWER COM-
e -.. POSTER can do all this and more!
That's why serious gar-

deners consider it the
finest tiller available.
See for yourself! For
complete details, OFF-
SEASON SAVINGS, and
FREE 24-page booklet
clip this and mail to-
day to:

TROY-BILT® Tillers, Dept. 60190
I_ 102nd St. & Ninth Ave., Troy, N.Y. 12180

MAKE

Big Profit
Home
Business

AT HI]ME

Ve show you what o do .,
hew todo it . . . step by 5I‘.ep

Make real money
plus all the jewelry
you ean wear, [

Your cost a few dollars — retail value | %
hicnarede of dollars. ]‘w apecial skill 'L,I'
needed, So easy you'll wonder why you
ever buy at n.‘I..:I.Lr Tools and materials /
included. Learn casting, miu\'n q.hm'l
neling —in silver and gold.
pelish, mount stones. :-m
o buy, what to charge. ..
n-rﬁ'ihlrm to Fmake and !rll
Jewelry for big profits, g™ " = = e

[ Carawes by by Heme Btudy » Jewelry Design Center,

wen! Women'
Lpar at hume
im apare e

Send for

ﬁ‘
WELRY b

[
I 4401 Birch St., Dept. PBOSS Newport Beach, CA 92663
J Sead lree letia on preediy caresr, No oblipation, Mo sabsiman woll cell. 1

& Hunting
@ Fizhing
& Camping
& Sleeps 4
W Guaranissd

§ Write: SCAMP, DEPT. PM-10. Backus, Mn. 50435
: Ru:h 12 pg. full color eatalpg. $2.00 enclosed.

' Hame Age
pAddress
'H:IlapI _Stale______ _Zip

Phuﬂ-a Bus. __Homa

B o

L
]
i
i
1
1
i
d




of the convenlence of & gas lighter that re-
quires ne matchas. Safely, Iuwilﬂtl natural gas,
propane, kerosene liguid gas sen Burners.

Because it lights under any weather condition, It's
the perfect u':nwrr for campers, hanters, fisher-
men, #tc. ... 11 is a necessity for dentists, lab tech-
nicians, torch users. Fortune saver for landlerds,

Throw matches away. Use the Lanzl Matchless
¢ Gas Lighter. Doesn't sparkle. Will not accidently
Ignite flammable material. Completely safe. Works
with 2 “C" batteries (not Included).
Save gas & money 365 days a year. Made of plastic.
Fits palm of your hand. able filament avail-
able. Only $3.95 ea. Send check or money order to:

LANZI OF AMERICA 108 St. Stephens Place,
Staten Island, M.Y. 10308 — Tel.: (212) 987-5872

E' Ole Doc Says ....
| : ‘Compound It!”

=" Hobbylsl . . . for home whelhes pou work m
metal, plashc or glass Naothing can do the job

better, fagier or with more accuracy
Home . . . handyman whe sharpens resl and Blide mowers

SCISSOVS. hnives, efc. Metal wovieng of 4l kinds' Mo work-
Bench should be withowt GLOVER COMPOUND

" Autn . . . do¢ pans to 61 or male 10 perfection. nothing works
better Poksh metals, make old oxideged parts like new! Grind
willves. qme. easily and accurabely

with CLOVER COMPOUND .
Habbyist Assoriment lour 2.0 cams 5595

‘ Ade spplicable sales fax and T5¢ postage

@ CLOVER Dept 136.01 Woodward Ave.

COLLEGE DEGREES BY MAIL

Revolutionary new programs of fraditional, well-
known wniversities let you earm wvalkd, fully-
accredited Bachelors, Masters, Ph.Ds . , , the
easy way, at low cost, and without attending any
classes! Free revealing details.

Box 357-FMLO,

Career Counseling, 5o o % eeno

= = BEAT THE ENERGY CRUNCH WITH
ke e G | THE AMAZING NEW FUEL SENTRY!

Plant rom used parts, Will eper-
ate lghts, power tools, healing
unils, brush-iype elect medors,

This unique device, complete with heat dispenser, 24-hour timer,

plus charge batterios and arc connecting wires and wire-retainers (all UL opproved), works with
md;m‘;nm“;m any heating or cooling system that is controlled by a thermestat.
. check or MO, CHAPALA CO. [No tools or special skill needed; installs in minutes.) By "“fooling™
L 1020 E. Irvine, Dopl 1K Tustin. Calil. 52680) | the thermostat with the heat dispenser, your furnace will nof run in the
-2 S e ' middle of the night, but you can wake up to a warm, comfortable
E’:““’fﬂ“""” INSTRUCTIONS I'Ezknn house. If you go away on vacation or have a second home, use the
Mini Bike ..o 0000000082000 heating device without the timer, thus reducing the lowest thermostat
PACE VR res baydesin e = setting up to 15° and still prevent pipes from freezing. Conserve fuel
12 sail Boat .J.h.....:.'..um and save money! Order your FUEL SENTRY now for just $22.95,
bt e v which includes both shipping and handling.
Mink Velileles Plans
.% Bl .-
Lhasy, .Y, id3@3i - W W i i i [ s . S (R - ke | " — i — e —————

POPULAR MECHANICS, Dept. PMFS 106

P.0. Box 888, Teaneck, NJ 07666

Enclosed is my check or money order (no cash, please) payable to
POPULAR MECHAMNICS for §_ Flease send me___
Fuel Sentry(s) @ $22.95 each.

SEND TO S R S R S S SRR
FLEASE PRINT

STREET i S
b3 B A
STATE s ZIP.

{Sorry, we cannot handle Canadian, foreign or C.0.D. orders.)
Please allow 30 days for delivery from our receipt of your ordar,

MEW! FOWERFUL AN RASID STRAFS 0N TOUN WRIST
md  FULLS N TOUR FANORITE STATION aimast
inwhaie’ Comglete wilh bud in satenra, large

I e Il ——

ceaker and battery. Ideal far schaol, ouloeoes or just | ? o —— i —— . — —— i — D ——

#lam lun. Send omly 1295 Cah Ch. WD) and | M. Specialties

we [l ship pastage peepind. or SEND OWLY 5200 and |

o4 pay the posdman §10 95 an defiwery. BUSH YOUR | OCTOBER 1978 209

DRDER TODAT:
18407, REPT: P10, DMAHA, NEBR. 68114 |
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You offer & service

everybody needs

work part time or hull time. ..

own your own equipment...

keep all you earn ... start

with just a small investment
. and we help you

every step af the wh'}

As 8 Van Schrader Associale, you hawve &
complate pan for success. And right at
Ehar birm wehan & find opporiunity cousds't
b minre webcome!

The way to independence

Hawve a profifabis business of youwr own
Instead of working all your life for some
ane ahig and Staying lued down, you can

118 trued Undimibed appartianity 1§ wadiing
Yo you &% & Von Schrader Associate. How
Fuch you earm depends almost entirely
SpEn r{w fime andd #lfar you pul inde i

Your own boss|

Won Scheader Associatas aran's daalers,
icensges, iranchisers, coniractors or
ievieed, Thay pay fo dudi, feds oF oyl
wih. Thay adork full of part time, &8 hey
wish, with their osn Deterger(s)

We back you 100%

We help you reach your Tull polential, W
&b pou how 19 gel customers and pros
vide adveriising materials snd lijeraturs
wilh eackh Deldnger, Dur cOURLEl 14 yours
A N okt i, IBleT, lways

F-lenulhﬂ}“ small Investment
Biart your on-localien cleaning service
for much less Than you imagingd, O
compléte, Iree Bockis! ihows you Mow

youl can take sdvaniage of an opporiu:
ity you can'l duplicale anywhere &l
Aryane can gel prafessional résults welh
praven, high-guality Ven Schrader Detes
gers. Simple n design, they're ensy to
operale, ghee guick rejulls, Each Deter-
gor includes all PECHSAry BCCHESOAOS
and a supply of cleaning matenals, Many
Agpocintes wberl with cné Dalargar andg
then, &5 business gross, pet all three,

Success speaks for itself]

If you were ta meei 8 few of cur Assed

ales, you'd see iheir enfhusissm, Hear
Tham 18l of (heir succeis and pericnal
safistaction, You'd bearn how many have
expanded into & complele on-lecEtion
cleaning service, And how [hey've De
come financislly indepe rdend.

that important first step right now, Mail
the coupon today, Yow'we nathing 1o lode
and evaryiiing o gaimn

Oney

epalring bas Engines
NEW Small Engines Service Manual

Tells and shows you
| how to fix small gas
engines on Lawn
Mowers, Garden Til-
lers and Tractors ...
and other power
equipment.

Fapalr pois cwn gas engines. Wake money
repaining for oifsers, New updeted 11th
wiltlan gives camplete Infaormation an

repairing small gas sagines undsr 18 cu,
In. iy wniverssl repalr manual of ity king,

editlan
l?iﬁ

Send Check
“ﬂm‘?’d"’ suploded drewings. Essy snough for
baginners 1o underslsnd, Salisfaciion
we send postpd. guassniess or money back,

TECHMICAL PUBLICATIONS Div., Depl. PM-1078

1074 Wyandotte, Kansas City, Missourl 84105

TRANSFORM YOUR YW
1o A UNIQUE-PICK UP

L
4

‘--H

Fand oul how you can do the same, Take [

caniral your incoame, Make |1 grow Digger

manth by month, year by year, And you r - - - == b |
CBM LT wilhoul lsaving your presant joh! PR g ® Jifp sadand BOome (i Paeon uiing hand 1008,
Whiat wouid you think af & businets that | - Al i R s Mg g o ® B qgach Euthieg, seebing OF machansal chany
alters samathing sveryons nesds? well, | ¥ ! BaaNie R ol #vary Shep i L] 1 LRI R L ] e
that's what Von Schrader dees offer, As s | 'r" o way i ® it I hadas motded body pares & all nesded handwars
Won Schrader Associate, you have all af ead aboul the big demand  Extral Special Recorded
these advantages : Howr ey 'GL-J;-I)H rl;-lrlul'jg. e :;izll:t!' |Hl|H‘l? with |} Savved § 1 Far information & cofar brochure
h . s why Wan Sehrsder Datad ! Lebten ad Franon Fav insirucrions & IRTDianes
E:d"ﬂ::;f:“':‘: PEYIOR- N TIR | gnrs are the finest of thewr Voo Schrader falks o gou : | iy
Wird, Pow easy they dre 10 persondlly abowl your
= Wark gt of your e e operate, LeAFn how oDiher  growing lulure using Voo I I mus Eii%:? cls';?f E’:ETE"'IIT“:
" 5'"65:"”' own hours: hire help as e men have become finan.  Schrader Deterges 1 | [ g
nesded .
» Everythung you earn will I yours ine m m 1 | - ——
s i oo | | Men's Wide Shoes
= Ha 1.:::-:;3- ;h.M educaian or caper 40 Yoy of Belping peaphe: ahim aood rHomy i | !'
:,;':: :‘T"l"t el 10107 Place, Racing, Wiscansn 83403 ] | EEie EEEEEE » Sizes 5-13
= LBy [ (44 ' \
= YOuUF imvesImEnt & unbelisvaliy small Pigase sond ires complate nlormetion on Yoo Scheader Debergers
e ipliaogingid 1 L ] f 'Iﬂﬂl:ylul.mia uality
Excellent income i) i popular prices, lull
Thass days, homes, businesses and pub Sarsal 1 money-Dack warranty
lic pisces everywhere have wallto-wall nig I Send lor FREE
car pating, And walls ard cailings, All can Cay i CATALODG
be cleaned anlocston Beaulifully and Ghale Tip
prafiably wilh Yos Scheader Delangers [ —— R ———-J

PUMP DRAINS pocls, cellars, laundry tubs
IRRIGATES — CIRCULATES — SPRAYS

Heavy duty ball bearing pump, All metal, rust-
proot Type XB, btainless shall, Use L HP or -
farger. 1 WP 1,200 GPH 60" high or 3,000

Mod sold
(L 10 ]

Self-Sufficiency Catalog
300 pages of down-to-earth General Merchandise!
3000 Items, all new! Colfes Mills, Fruit Presses,
Butter Molds, Kraul Cutbers, Wood Stoves, Wash

BHODES, INC.
Depl. 284, Hingham, Mass. 02043

Boards, Farm Bells, Buggies, Wagons. Dak Barrels, CPH i
Churns, Stoneware, Lamps, Hand Toals, Garden FHﬁ%ﬁ_’g,ﬁ m."m r:;:-.,lﬁ}_:s c L 'ﬂ H rt OMPONENTS
Tools and Much, Much More! 5300 (refundable) Trn? !'zwnﬂnl-_'ltnr#:tt1¢:Inl:‘iﬂmnrt|s=:;|£ Wegnlur anel Lang Khafl [atiery IIII1.I-f||--
len-Bel's C to ing. To 2.4 L 17 ing 34" out, i i i wLiery endlalim  wmy el ght
RL. 5, un: 390-PM cmms Tenn, 38555 Pipd Cakh Wiih order. Meney Back Guaraniee, pEgmmier (i Blenamenss
- | u!‘“cﬂ' au H.’, zus' nl“t “lld. H.l- Nﬁn? lrase Xgmbers, 1Fas e Nombers, Waiml
i . Aarkers  wmil  Sirlkes. Wenl Carvings, y
: : o l.“ ||Iu |I.:_..-r-“| ||I..1..1“r;.|,.r r-lrll-“;":'
J'IIJII :r y i il n LT
:I/ Tl
BUILD THIS SCALE LIVE s I EAM NEWPI:IR'I' III'I'ERMISEI IMC. I'.I?I..l
139 Wesl Burbank Blivd., ll.ll'b\li'-1 alil, 11504

CANADIAN NATIONAL SWITCHER

"LIEIEH IH" 10 PEIlIEE HRE F:!.!HZIH.t CALLS IN YOUR CAR!

—[ i1 [} | i = 1
Plans and N e s o
construction -e'4|| 3 “YATe-ROV
details begin b Band ' A0 & '
in the ;/1 ™ - m__,J -E'\ e— ! SElﬂ ﬂll.\' H‘W i i L "
Movember 1976 ) a., “) o e e.'f ol 1
issue of —J : 'ﬂ 'E:ﬁ Al Ll j WESTERN nm:’ﬂ'ﬁ'} = f::"ifp[ﬂu"ﬂ- '“ ."'.3'.'.1:':,
ot b
LIVE Also - STEAM LAUNCH DIRECTORY ii YOUR OWN
v : , . e BEAUTIFUL
ST E AM Don’t miss a single issue - subscribe today! NLSizEs __ MOBILE HOME
Complete easy to follow plans & uuﬁfﬁﬂﬁ?

$11.00 per year $13.00 per year in material Kit. He welding, Min. of tools Sord 33 50

Box 2B6-N

in U.S.A. aother countries for catalogue (Refundable)
Cadill Michi PARTS FOR ALL MOBILE WOMES & CAMPERS,
piskdateliic ol bl e (U.S. Funds) || | write Dekco Dept PM4. Menahga Minn 56454
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NEWNSUPER TRYKE

B H.P, KIT PRICE $399.85

alactric stari
standard

$599.95

HEALD'S NEW “SUPER TRYKE™ has full
susponzion fronl and rear, large 217 dia,
x 12" wide ATV tires and pew 10 H.P.
ig9ce Briggs & Stratton Synchro Balanced
Engina. Torque Converter drives differens
tial rear axle through =40 chain, Oplions
include electric star, front ski, lights,
roll bar, spark arrester mulller, Tryka
comés in easy-19-pulld semi-kKil form.
8 H.P. base Kil price £430.85.
FOR MORE INFORMATION WR.TE
HEALD INC., Depi, PM-10. P.O. Bax 1148,
Benton Harbor, Michigan 49022

FREE CATALOG

" FIX CLOCKS & WATCHES

FOR FUN & PROFIT! Fascinaling new
Handl]:ml. by master craftsman H.G.
Harris gives you the kind of knowl-
edge skilled watchmakers |earn.

OVER 200 ILLUSTRATIONS show
: how to install hands, dials,

crystals, mai nsprlngs

' stems . . . rehouse ald
movements im modern
cases . . . speedily cure

many troubles hE"l magne-
tizing or l:leamng etc. INSTRUCTIONS COVER every
popular watch and clock, chimes, grandfathers,
cuckoa, everyday alarm and electric clocks, Hand-
book telis you where to buy parts . . . where to
send “overflow’ work for repairs at wholesale
prices, FRIENDS GLADLY PAY %5 to 550 for restor-
ing echerished timepieces, Try the HANGBOOK OF
WATCH AND CLOCK REPAIRS. Rush only $6.95 plus
BO¢ rmm:lmi1 on 10-day money-back guarantee.
RSOM BOOMS, INC.
I!“:l. us: lueh-nm. MNew Yerk 10511
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ADJUSTO-QUICK Quick-Acting Lk T T
,.oriLL press vise |} Would you pay 11¢ an hour to keep your
-

withaut distortion. A term of front adjusting

screw bushing varies jaw pressure from 1 to WDI'l(ShOD ‘Wﬂl’m

1500 Ibs. Easy hand pressure bocks and halds

wark fast. v;-pm 5%, ship. wl. 20 Ibs. while you work this winter?

Salistaction : =
ar

This portable heater” offers an easy, low-cost way o keep your garage,
workshop, shed and other unheated buildings warm and comfortable

in the coldest weather, Delivers
30,000 BTU's, about ¥ the ca-

4" Wide J'“ $G150 pacity of the average home fur-
Including . . . Freight and handiirg nace at a fraction of the cost
L-W i s e ECONOMICAL . . . costs about
CHUCK CO., INC. 11¢ per hour to operate. Uses
305 LOGAN ST., WHITEHOUSE, 0. 43571 | low cost 1 fuel oil or kerosene.
SsscESEE— D S T Operates 9 hours on a tank of
fuel.
it Ay Kbt e conmerie vou von sy a0y | | (ELIABLE. ;.molid stats ignitian
188 volt A0, 0 plase corfend 19 epessts any 1 pheae 33.'3[31'” assures instant staris
mboF i dvsie Iebied workshog, garage, on (e i oF :
ranchi, remote oll-well or wator pumps, eie. o less even in sub-zero weather. Ad-
postly i phase motors bnstesd of single phase, .10 A '
unite arailable from 3 hp. 1o 100 by, These e ded safety is provided by an
WAL 41| i |IIIII'I||I1|:TI' L] ' n F
et g "'.“.'.,.LT'I*_« ".! uired 1o rrl'.'. ,.'l:r. exclusive built-in flame-out pro-
M ni i w fFim a Fiseal bum! switch o Vo v
||:|lrr||”"u: I-,1-u|ur Lul:llhl.:\.:r r|'I.:Ili i ll||'t|lu'-l|l TIERT “l M. : i '|- 'E‘Ehﬂn Syﬁtem,
Haldd &l i e FuEBry o a. AT LH . . !
F.L.C. inc. 1700 w.u;m rlinhnn. M. um SIMPLE . . . no ductwork. No plumbing . Just plug into electrical outlet

to start. Pull plug to stop.

See your local hardware store or home center loday, or write Dept. PM
for more information.

BASEMENT TOILET

Flushes up to existing sewer or sep-
tic tank by powerful, ull-c?f\lllnld
pump operated by normal walar -
pressura. Mo digging up floors. Clog *Use anly in accordance with
resistant, easily ?n:lnl'lld Make KnEhr‘ll‘Ig '8 i i
basement inlo game room, den,

- manulacturer' s instruglions
apariment with private bath. Flnlnmn'n available, Atﬂmlltﬂl‘ Division

Write for fres literature. sowwnins | . Bowling Green, Kentucky 42101
SANDERS, Dept.) =25 , Box 92002, Houston, Te 77206 AR -EEE0

OCTOBER 1976 211




New: 19768 Bicentennial

Grandfather Clock Kit
Inspeired by original American
design of Benj. Chandlee.ca 1776,
A clock your grandchildren will
b proud of—built by vou of the
limest malerials,. Described in
100 page clock catalog

100 PAGE

see the most in

usual are inelug
we and the exp
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E v E WAREHOUSE

DISCOUNTS on
{ « C.B. RADIOS

NATIONALLY ADVERTISED
« MONITOR SCANNERS ..,
IN FACTORY SEALED CARTONS

BUSINESS - RECREATION - PERSOMNAL
SATISFACTION GUARANTEED

WRITE FOR QUOTE

ELECTRONICS WAREHOUSE, INC.
8234 LITTLE RIVER TURNPIKE [DEPT. 4)
ALEXANDRIA, VA, 22312
OR PHONE: (T03) 258-1300
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$2.50
EACH

ORIGINAL BOWIE KNIFE
6" Blade 10" Overall Length

e,

ﬂl! F-IHGUI EMNIFE THAT WOMN THE WEST
ta » blade snd supert balance makes 1 noi
leﬂl‘l'imﬂiolallk.gli mmungm alno for every
Modsl No. K82 Plus 508 Shipping DEPT. F.10.PM
mmu..unum LY. 1vEee

212 POPULAR MECHAMNICS

CLOCK BUILDER’'S HEADQUARTERS - USA
Largest selection of kits,

Grandfather, grandmother, wall, shelf,
school, hracket and novelty clock kits!

eqhiest grade movements and hardware. Buy plams lor
! movements, disls and hardware. There are clocks 1o

] |I| udgels el our insistance on lop guality gives
winig |

AMATINGLY COMPLETE™

Don't order v sur
-depth elock builders
catalog A fasci
clock kits. M clock plans, 114 move
ments, 13 dials; plus brass hard-
ware, hands, hardwood moldings &
trim. The hard &«

Send 30¢ for Craft Clock Catalog

CRAFT PRODUCTS COMPANY
lh.'pl I. Elmhurst, Illinois 60126

_ vh*}ﬂwff

'
:slrﬂ sine gl

ta S2 50 plr Murn.. 'ulr
u FIEEE i.lf.l’. wiil

un, Send cas by, chock, oo, TF BROKES WTTHIN 10 YEARS WE WILL HEPLALE AT
oy bask o nit |I|I|;Mu£|1|_n SE OF WEAPUNS, INC. Box 784« o Pravo, LMah

r--n-n

movements, hardware

e from 15 different clock kits featuring the linest
work ol sald Amenican hardwoods plus the

Il as S0 ar complete woisnd hils plus your choice

hie ol value

CLOCK BOOK

ciock kit until you

nating display of 35

) find and the un-
ted {or both the nove
erienced horologist

OVER 1% YEARS EXPERIENCE

miﬂ.“'“' l'lul."mui g (1L
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INDOOR
WATERING HOSE

With Spray Mist Attachment

Simply wtiach ihis
P shannerpoood
wnmyl hose (6 mosd
any kitchen or bath: &
room faweet - angd
eravel a full 100
throwgh hosme oF
baisimess = speedily,
safely watering or
miviing hanging or
Aoar plamts witbour
dnpping, filling or
carrving a bucker!
GREAT!

*super little squirt *

Has w0t linger-touch, drip-proal valve 1o r
lkow ihrough our exciusive root irrigating nozzle.

ONLY $12.95 postpaid
{in Calif. add 7€ tox)

CASAPLANTA, Dept. 143
15129 Runnymede 51 Van Nuys, CA 51408

VO GASOLINES

|ale walar
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CUT STIIIIIGI'IT WITH
_STRATE-

Use "STRATE-CUT" Cutting Guide with
any portable circular saw, |ig saw or router.
Extends to 8'6", reduces to 51" for short
cuts and portability. Clamps to mn‘lin?
doors and other long work. Make prec
sion 90° cuts, tapers, angles, etc. Two 517
Aluminum sections, connector, clamps,
directions, only $14.95 pp. Send check or
MO to R.A.K. PRODUCTS, Daept. M-2,
Box 23426, Milw, Wl 53223. MONEY
BACK GUARANTEE. Wis. Res. 4% tax.
SOLD OMLY BY MAIL. ONLY IN LISA,

Factory Molded rummm or -

Wood & Canvas Canoe Kits
FREE l.'.ll.TA\,W

TR.&ILGE . o ml
Ph, S137243- 1393 P.O. Box 60510 Durvnlnp_!m,m‘
Custom welded

band saw blade

available in 147, %5, 14° widtha. Special
high quality blade for wood or metal.
H Welded to length 6 per inch, Postage
Sthe. Caryall Products Co., 15072 Nor-

c:-g( HEARING AIDS
d PRICE CATALOC FREI

B super SAVINGS! Newest.
All types. Buy DIRECT &
fo HALFI HNo salesmen. by
AIR MAIL en HOME TRIAL. FREE

I Catalog. ‘Write: MOMEYSAVERS,
Dept. PM 100D, 9530 Longdon Ave.,

| Sepulveda, Cal. 91343

GIANT GARDEN BAIIT

carries 10 times the lasd of a
common wheelbarrow! Rolls
along II!H)' on 2 big wheels
— won't spill leads or straln
Enur back. For FREE 24-pg.
art booklat write:

GARDEN WAY RESEARCH
#0190 , Charlotte, Vermont 05445

,.—--—----u—-—-——— ———

j‘. M VENEERING

CATALDG

mandale Branch, Minneapolis, MN
A543

Finml, ‘

Dept.

b wvarletles world's raresl wenes B
I-IH wenenrs, Ehetherboards, hroad -bu-lr
band & art inlays illsetraten |

I I'Hll solar — wl wonshle ;rl-‘

o erewts mqumn-r wenesred H s

II-H' ml suptis venssrs mimply, insiasi-

I: whows simolified senlscl cemani methol
at m sarn fask. Besd for fres vlnlllg i |

PAACTICAL UP-TO-DATE COURSE — OMNLY $8.85
Teachos you hiow 10 pick laoke, de-code, maka master heyl. Pepair,
inakail, wervice, sl Hew aall-analiacteon laisond bar avidy handy-
man, homsnwner, Cadpanier, mechanio, service
sdabenm opersiorn, li-1 ehop, hardware dealer,
gunseoh 43 easy. Busiisied lsasoms. Full price
anly §9.95 poslpaid, Satislackon of felnd
e puataniead. Mail onder today|
i Nelson-Hall Inc., Dept. K§-2

1T5 W, Jackson Blvd., Chicago B0606
SAVE ELECTRIC POWER!

Save up to B0% electrical power with this unigue,
ineapintive, porlable, permanent and legal mathod
applicable tor shops, homas, factorles, busingsses,
farms, mites. 100% Refund Guaranbtesd if mot
scientifically sound or if it employs gimmicks.

Information §1.00

CONSUMERTRONICS CoO.
P.0. Box $428 Alamegerdo, M.M. 88310




MNeo. 5 Stanley Doweling Jig — Make boring dowel
holes in edge, end or surface of boards easy —
mnllh.&m?; guides ¥, to 4" — wilh depth
gauvge — 43 lor shipping — Reg. $21.70
59519 Doweling Jig .. ........... e . 14

Stanley Web Clamp — Heavy duty — Tough 12 11,
long nylon webbing — 400 |b. test, holds all slzes
and irregular shapes under posifive, even pres-
sure. Clamp tighlens easily with wrench or screw-

driver. Ratchet actlon keeps webbing light. Add

$1.9

SO—Reg. 5540
+ 41159-519 Web Clamp

MeGraw-Edisen 5 Bench Grinder — 127 Amp..
3500 RPM motor. 1 fine grit and 1 coarse grit
wheel. Light illuminates work area. Features eye
shield, end bells, adiustable tool rest, waler
frowgh, rubber shock mounts and screw mounting
holes, Add $2.50 for shipping. Reg. §37.75
01-5% 5 Bench Grinder . ... ... ....... 53400

Eclipse Honing guide—halds securely wood chisels
t:nd plane Irons at correct angle to the oll-stone

[ e e . . i

nd insures a true sguare edge. Hold from M,
to 2857, Reg. $4.95 Add .50
MH-ES Honing guide

-
|
|
|
|

| McGraw-Edison Eleciric Planer — Poweriul molor
smoothes and shapes wood with ease — Timing
| gear belt drive — Burnout profected molor — Pre.
- calon ball bearings — Adjustable/removable angle
| @uide tence Included —3 amp malor — 14000 RPM
. — Adlustable planing depth — MNet weight 5% Ibs.
= 3 removable sfeel cutting blades — add 32.00
for shipping. Reg. 354.95
Eleciric Planer .. ................

Nao. 11 Super Saw Filer — Joinis and sharpens cir-
cular saws & fo 10" with all teeth Ine correct
halght and bevel, . . . Easy fo use . . . when
tile hits hardened steel roller; festh are finished,
Saw runs frue and smooth with no side pull. Ideal
fer skilsaw blades. Complefe wilh special 8** file.
Add $1.00 for shipping.
11-M1 Super Saw Filer

oyt

!'hi'- [:

MeGraw-Edison Dual Motion Sander — For rough
or finish sanding, or bevel or stralght line. Sands
flush to both sides and fronf, Sands or polishes
wood, mefal and plastics. Uses Y4 standard abra-
glve sheat, Double insulated, burnout protected
molor, 1.5 Amps — Lifelime lube bearings. Reg.
.95, Add 81.00 for shipping.

1503-5¢ Dual Motlon Sander 21.78

Eclipse Laminate Trimmer — Scribes and frims
plastic laminales to size when fitted fo worktops
wilh both straight and contoured profiles, as well
as producing parallel sirips used for edging. The
useé of this tool ellminates the risk of coally
culting errors. Add .50 for shipping.

003-ES Laminate Trimmer .......

Eclipses Automatic Conter Punch — 434" long, just
rl‘ml down I::: rg*p:h rg;lr pun:h.l Na l:lgrm:f
ng I8 requ . Do punch ls variable by
tul Il? knuried head. Reg. $7.50
ETT-ES Auto. Cenfer Punch ... . B5.T8

i AT . - S RSy - ;.
‘

Rockwell TW*" Circular Saw — Ball Bearing,
Powerful 9 amp molor, cuts 2% aft #0°, cuts
%" at 45°, Double Insulated o protect the
user against elecirical shock. Telescoping blade
guard, Large base. Accurale depth and angle
adiustmen! controds. Reg. $34.99, Add 31.50 for
shipping.

W511-RT Rockwell 7" Circular Saw S99

Water Level — with 50 1. of Rubber H.D. tub-
ing — To take a level over a long distance.
Used wherever exftréme accurscy 15 reguired.
Work around corners. Perfect for batter boards,
footings. foundation forms, sills, collings and
fintels. Stanley Mabe Large Plastic Vials, vir-
tually indestructible put in use by turning the
stopper e of a tuen, Add $1.00 for shipping.
wiE" hose (AL ]

56-070-524 Water Level

Universal Router/Shaper Table — ldeal for shap-
ing and joinfing small materials that are normally
difticull 1o handie. Build piciure frames, plagues,
aor easily add a decorative touch te mouldings.
Features miler gouge for safe cutting at any
angle. Accepts most routers. Skil, Sears, B & D,
Stanley, Rockwell and ofhers. Add $1.50 for ship
ping. Rieg. $14.95.

T1025-537 Router-Shaper Table $10.98

Electronic Speed Control — Varies motor speed,
maintains full lorque, for AC-DC Molors—10 Amp
rating — makes portable power ftools (or other
equipment driven by AC/DC brush-type motor)
do more jobs with less work by reducing motor
speed, nol lorgue, Speed setiings from O 1o full
RPM ol tool. On-off switch, female receplacie,
6 ff. Jcond. AC cord. Clips to bell or mounis on
wall. Add $1.00 for shipping. Reg. $28.00

AXT01-G10 10 Amp Speed Control §.80

Shop-Vac Relurbished Dry Vacs — A powerhouse
for all rugged chores. Perfect for removing bulky
debris In workshop, attic, garage, fireplace, etec,
Put hose on blower side of vac and blow dirt oul
of hard-lo-reach aress. Includes: Steel fank Vac
with carrying handie, 25" x & H. hose, 2V3"x fo
213 saware naztls and fIGr bog. 3 O Vec Hes
nozzle an L . § gal. Vac Reg.
$45.95 add $1.50 for shipping. 10 gal. Vatc Reg.
$52.95 add $4.00 for shipping.
121-512 5 gal. Rel. Dry Vac i
TT7-512 10 gal. Rel, Dry Vac $1.m

Coastal 3 Way Clamp — Useful for clamping odges
of formica and similar materialts for gluing and
culting. Durably made of pressed sfesl. Large
swivel fips and sliding fee handles. 2V%" opening.

Tool

Catalog Sgecials

Arce “Quik 5and” Belt Sander — Handiest tool you
have in your shap, It sands, grinds, polishes and
sharpens. Use with any % or a2 h.p. 1725 RPM

malor, Suction cup feet hold sander firmily fo

work surface. Uses 1" x £27 sanding bells, Add

$2.50 for shipping. Mefor nob incleded,

185-A11 “Quik Sand” Sander 525,78
arip

Rockwell Speed = Bloc Sander = Palm
design for one hand use, Thumb control switch,
offsel pad for 4 way flush sanding, 12,000 OPM.
100% Ball Bearing, 5/64" Orbil, 2 Amps, Direct
mator to pad design, Pad sire 4% x 4V add
$2.00 for shipping. Reg. 350.0%

44B80-RT Speed-Blac Sander 44,50

Complete Maetal Work Shop — Punches, shears,
forma, rivets. A most versatile lool for all indus-
trial plants, experimental labs, repair shops.
Spec. punches clean, burr-free holes im metal up
o 14 ga. to 1° from edge of stock; Shears melals
up fo 1" width 14 ga. thickness; Bending & form-
ing dies al back of tool make bends up to P0° In
either rod or bar stock, 16 ga.; rivels stock up
1o 1" from edge and up fo combined sfock thick-
ness of 3.

4-1-T¥ Metal Work shop

11

@1& MeGRAW-EDISON
. 1‘/1 All tools UL, listed

Record Woodworkers' Vises—The fines! vise made,
“Toein" Jaws pive even gripping power. Dual
Action Screw. Quick action special bultress
threads incriase grip with fenasion. Bullt-in ad],
"Dog" on front jaw. 5ID—7" Jaw, opens B". Wi,
22 Ibs. 521509 Jaw, opens 137, Wi, 40 Ibs. Add
shipping cost to price of wise, (Ask your Post
Sk
-R1 T Wise 12 |bs. .

STHD-R10 8" Vise 40 |bs :‘::n

MeGraw-Edison Power Screwdriver — UL ap-
proved — 100 1o 1 gear reduction — Easily drivea
and remeves screws, nuts, and balls — Accepis all
Ye** hax shank bits and accessories — For [ndus-
frial and mechanic vse — 31 amp, 30 R.P.M. mo-
tor — Reversing Switch — Positive cluich prevenis
overioad — High torgue Burmoul prolected molor
— Met wi. 3 Ibs, — Capacily: up lo =11 wood
screws and "' Bolts — Includes 2 Phillips bits.
1 reg. bit and cenler punch — Agd 51,25 for ship-
ping — Rog. 554.95

TNI-57 Power Scrowdriver e Tty

¥
Stanbey Boll Culter 143" long — New design with
wnigue shearing action, Cuts chain, rod, threaded
balts clean. Will also bend stock wp to ' Inch.
Nose cufling action lets you cut chaln, fencing
and long wire, Shearing action culs clean. leaves
perfect threads. Plus It bends stock up fo W' —

Add $1.00 for shipping.
B4205:51% Boll Culler fl4.mw

Can be used &5 a Cee clamp. Reg. $3. i
Add $1.00 for shipping 4 :Iam::l.. e L ——
207-C5 3 Way Clamps each—11.9%

ek . vos Spoclal = 4 for — $4.94

"ofdrai  UNIMAT
5 -"

v r
Unimal-5-in-1 Melal Machine Shep —Warld famous
Unimal — the precision lathe thal converls o ver-
tical mill, drill press, surface grinder and polisher
= gver 100000 in use by R & D labs, inventors.
hobbyists and precision machinists — Reg. $239.93
— Complele machine shop In minlature — Please

to our Silve cataleg for price that is hard
o boat,

lve Hardware (Zo.

FMTE-10

SILVO (BRAND MAME] TOOL CATALOG

THOUSANDS OF EXCITING TOOL VALUES:
Stanley, Wen, Speedy-Sprayers, Milwaukes, Rock-
well, Dremel, Skil, Micholson, Disston, Millers
Falls, Hellos, Wellsaw, Plumb, Kennedy. Huol,
Ridgid, Crescent, Vise-Grip, Audel Books, Unimal,
Wiss, Channel-lock, General, Pony Clamps and
many Hationally Advertised brands of teols and
supplies. We ship Coast te Coast af prices hard
to beal, Send $1.00 for our big SILVO TOOL
CATALOG foday.

Minimum order s $10.00. Please add minimum
shipping charge of $1.23 o all orders. We will
refund aver-payment or charge for under-payment
of all your estimated shipping charges. NOTE:
Reg = Regular Mir's suggested list price.
Speclal Extra discounts of 5% fe 30% on order of
$150.00 or more on all iterns listed in this Ad and
all Herns In our Silve Catalog.

107 Walnut 5t., Phila., Pa. 19106




Unadorned
power tools
...they do the
same job as tools

costing up to 5 times as

We skipped the chrome lo save maney . ., . bul
we dld-";l skip anything on performance. Actually
we skipped more fhan just echroma, we cut out
every costly frill that wasn't absolutely needed.

Our tools are mol exactly flashy. We
are the first to admit it. But In arti-
cles covering test results on AMT tools,
written leading publications such as
Popular Sclence, our tools have beéen
pralsed over and over again. In spite
of their low prices, our tools are full
scale and oMer full performance and

Ision,

“l!lm:ln'l WE DO IT ... First, we don't claim our
tools should seil for five times the price! Just that
our tools do the same job ... wilh 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 bona fide qualily power toals used
by serious amateurs and professionals alike and If
sold in retail stores would be much Righer in price,

use no magic, let's be specific:

IMPLICITY . .. AMT tools are soundly enginéeréd
to eliminate Iw? frill and gimmick—to minimize
material and production costs, Machined parts are
used only where they're needed. Unadorned
iron snd aluminem save you a fortune.

DIRECT-FROM-FACTORY SAVINGS ...'You save a
bundle, yet we offer a double I||.|||1-:mllu backed by
a AS-year-old company with millions of satisfied cus-
tomers ... and hundreds of orders pour in daily.
LARGE WOLUME .. .0Our own 111'.t|.||r|-\'.lrgI and |arge mass
production facilities plus large Buying power all
HRIMH“ “= e uﬂnmﬂ lgns use standard hard
s+« DIUF COBS B
ware items whergver possible. By aviod-

Y64

(=]

cast

ing custom-made parts we pass on tre-
mendous savings to you,
looking for power tools

If you are
that p-rlnrf:u ”kth:mgﬁu“"ﬂ'bum:::
our low prices, order ¥
s . { woodworking satisfac-

By

step closer to many hours o
tion.
« o« 4% 022", Cast iron

’m-“n'".l"m and steel, precision

Erwnd adjustable tables, For planning, joinis, bevels,
uts to %J" depth, Fence adjustable 0° to 50°, Steel
Knives, dual guards. Use llll'r ma- '

tor. Precision ball bearing Indus- _#

trisl model, $10.00 add'l. Wt. 19
Ibs., f.ob, factory

10-DAY MONEY BACK GUARANTEE
Try any of these power tools and com-
pare it with any simdler machine ab any
. W pot aatiafied, relwrn it for

10-¥R. FULL SER¥ICE GUARANTEE

Any part or parts of these AMT powsr
qui (eEcepl molor which carries a ena
yodr guarantes) which become snapera-
tive for any reason within fen  yeErs
after purchase date will be repaired or
replaced by the F-thg wilth mo cost to
tiee purchassr ciher than postage,

AMERICAN MACHINE & TOOL CO.
dth & Spring 5&., Moyersford, Pa. 159458

AT

P I

ELIRULETTTARRETLETARR R CEVIARELEUTUARREET TR LEEDARTRELLLITARRUEEL LI LRI LTI R LR DA R L ERLARRREH]

AMERICAN MACHINE & TOOL CO., Dept. PM-08,

[ 8" Power Saw at 334,70
Standard Rip Fence at $4.50
Lang Cabinet Rip Fence al 386.50
Ball Buringgﬂindh at $9.50

[0 Belt Sander at .00
Disz Sandar Attachment at $12.50
Mitre Gauge for Sander sl $2.95

. 19468
Please send me the units checked. Payment in full enclosed % : o
$5 deposit each item enclosed, balance C.0.D. | must be fully satisfied or will return

unit within 10 days for full refund, No guestions asked,

much.

MOTE: Take advantage of these same low DFI'HI]

at our Royersford factory showroom at dth and
Sprng Sis. (9 to 4:30 weekdays, § to 12 Sat)

Brand nnr. electric moter
developing full 1 h'ﬁflt" Ibs. (Purchased

, $34.85). h any ;zann

L]
.l.ﬁl’ machine here,
E® tilt srbor saw . . . Crods-

in“ s.lw culs, rips, mitres, culs, com-

pound engles, dadoss, coves, moldings. Completely
“rpqmblli with H‘t“"d t-lI!
salety guard, splitter, mulre
Less blade, motor, Hip fence for
easier work alignment. 54,50 l:dld l.
Ball bearing moadal. $9.50 add’l,
Takes Yy h.p. molor or larger,
standard blades, atfachments.

Wi, 22 Ibs., F.o.b. factory.

35"..“’..’“..' lan
n hy 5 n
with one Dil:l of 34" plywood

. convert
your $34.70 saw inte & floor model with
s huge 27° 1 247 top. Takes cabinel np
femce, $6.50 mdd'l.

BELT SANDER

seconds. Heavy, sander includes 4% x 36° sanding

belt, uul.‘l,v? hp. or larger metor. V-pulley drive
and multi-purposs drive spindle.
Dise sander BCCRsSOTY, 2,
add'l. Mitre gauge, 32.95 add'l.

#

A precislom unit. It changes
fram Morizontal o vertical in

18 Ibs., f.0.b. ll-th!n'laaun

" « » . 6" swing. Same pre-
3 wnnn ll]n[ cislon and speed as J40
units, Sturdy cast lron with tebular stesl bed.
Lever action isil stock,
iwo-speed pulley, fils
any mator. Set of 3 -
high turning chis.
els, 36.95 add'). 4" s n
face plate, $2.50 add’l. 15 Ibs., f.e.b. factory IBH

s o« 12 swing. Industrial

4' '"mn u‘ul size, does same job as

375 wnits. Tubular stesl bed rails,
stock, J-speed pulley. Use any molor.

turning chisels, 3$6.95
add’l, 4* face plate,
$2.50 add'l. 30 Ibs.
| SRy
DELUXE BALL BEARING 4° WOOD LATHE. ..

12" gwing, similar to &' model with heswy duty, double
shiglded, lubricated-fur-lite ball bearings. 3 high speed
turning chisals, 36.95 add'l. 4 face plats, S 410
$2.50 add'l. 30 Ibs., Le.b. factary.

Makes beads, coves,

"nun snlpm moldings, tongue-

etc. Accurate culs at hlfm speeds,

e e M;:: ed greased-for-life ball bearings.

Less wood. Takes Ls h.p. motor of lar-

r, standard culters. ional  hold

own assembly, $3.95 add’l. 9 lbs.,
f.o.b. factory

BUY DIRECT
USE THIS HANDY
ORDER COUPON

Fa

@.E. Motor [ 520.90 (with cther item)
%hm.as (purchased separately)
[0 Wood Shaper Kit at $25.95
[0 Opt. Hold Down Assambly at $3.95
E" Swing 3° Latha at $19.80
127 Swing 4' Lathe at $44.10
Deluxe Ball Bearing 4 Lathe at $54.10

Jointer Planer al $43.80 Face Plate $2 any Lathe
= O lIIH-'::I- Bearing Spindle at $10.00 Tuming Chisels $6.95 } above
MAME
ADDRESS

=
=
=
=
=
=
=
]
=
=

ATE ZIP.

CITY.

i?‘IIII'I'I‘PI-IIIIlllmlilllllIIIIIHIIIIIIHIIIIIIl‘lﬂllIIIIIIIIIIIII'I-IFI.IIIIIIH:'IIIIIIIIIIIIIIIHIIIIIIIIII“IIIII‘I‘I.I1IIIIIII-I|IIIII“-II_IH-I“”H“ =

214 POPULAR MECHANICS

CORE-CRAFT CANOE
FACTORY DIRECT

Lifetime guaramieed Nberglags exnoe, All hasd manulaci-
wred. Triple keel botiom sales for tamilies. Rolied gunwake
meand diyer ride. Mon-skid conloured seals. Five perma-
nent colors. Mo painting. Buil Ez canoers, Dld-

el amd larges! baciory-direct liberglass camos
manulaciurer. Ownihe quiet one, and axk abow |
being o laclony rEpresEniabive in your area, ]

+ Wrile Core-Cralt, CPM-10, Highway 2, Bemidyi, =
» Minnesols 56801 for full-color calalog. $1.00 en- o
» closed for postage, handling. -
"

» MNama . SRR Age____. E
s Addvess == .
L]

: Gty Siatle. Zip— 3
: Fhone, Bus, Hoemia :
- L

EmsEssmsEERAREESENSNSE SRR RE R

/" PATENT
SEARCHES

Patent Searches include max. speed, full

Airmall report, copies of closest Patents.

| Quality searches expertly administered

| ‘with complete secrecy guaranteed. Ask
for Free Record of Invention Form and
Free “Patent Information”; write

Washington Patent Office Search Bureau

734 1551, NW, Suite 708-B, Benjamin
Franklin Substation, P.O, Box 7167
Wash, D.C, 20044

LAWN MOWERS

FOR FUN & PROFIT! Fascinating new
Handbook by F. Petersom gives you the
knowledpe skilled mechanics learm
OVER 125 ILLUSTRATIONS show how 10
trowbie shoot, repair carburetors, em-
gines, balance and sharpen blades,
ate. Exploded drawings are exten-
'!n.-tli used.
| INSTRUCTIONS COVER reel, rolary
and rider mowers, préventive
and routing maintenance, how
to identify brand names, where
to obtain replacement parts. How to buy and usé
& lawn mower. Friends gladly pay 510 to $50 to
fix thelr lawn mowers. Try the HANDBOOK OF
LAWM MOWER REPAIR.
Rush only $7.85 plus G0¢ handling on 10-day
maney-batk guaraniee

EMERSON BOOKS, INC.

FIX

Dept. 41BC

Reynolds Lane, Buchanan, Méw York 10511

TATTLE-
TALE

Privately reconnls il SiidsE 4
Tivei yular | iy ANE
@l @O ¥ W

i ey phome & cpasciie wnil, NI E20. 0
talle wia First Class Mall B odlmy  fEOECy
dipder NOW E

WOPIS ENTERprises Dept PM
P.0. Box 483, Addisan, IL GRI08

PORTABLE STEAM EI.EI.N!I
5

team in B0 desandi
CLEAMN:

Engines. Air Filters, Lown mowaers,
1 year guarantes on fire box, coili,
Uses fiquid soap, propane fired,
Weight 120 Ibs. Avxiliary pump re-
quired on low woler pressure.

WEDCO MFG. INC., Dept. M-T
Scott Lane-Bos 0. Jackson, Wyo. 81003

BUILD %% POWER TOOLS
METAL PARTS KITS AT LOW FACTORY
PLANS £y 00 uy

fehse’ 2
KITS FROM
59 TO 597,

SAVE
150 T0

BAMND SAW
wiIM. BELT SANDER
#SPINDLE SHAFER

s10-IN. TILT/ARBOR SAW
"JEM ';rH.II.I. :IIH-LMHI -
cn-my-EtEp plana, g
ehining or wekiing. 71 Enqﬂ
nd §3.80 for plans
Pl

o

Guarantew .
len. GILLIGR M

PR 1 ¥ |
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I've done it and I've enjoyed new cars,

luxurious homes, fat bank accounts, the

best foods, wine, women, and best of all,

lots and lots of money! | will now sell you
my secrefs!

® GET LOANS, MORTAGES, LEASES QUICKLY ON JUST YOUR
SIGNATURE! Say "Good-twa" 10 co-signaers, collateral, red tpe and
uarn downa. You'll even gl prelerred rates. | will show you how!

& GET AN 511,000.00 CAR FREE! ¥ ou will dewed around in a shary nivw
Lincgin, Cadillag or Marcedes without puthng up a mickel of your own
oy | will Show you twi wiays i do it

& GET A $80,000.00 HOUSE WITHOUT MONEY! My two-step SMP
pllrl will put you in your droam houss withoul any cash in from! Youw'll

be amazred how really simplé il is once you know how!

& MAKE YOURSELF A MILLIONAIRE IN SEWVEN DAYS! (d couraa
you'll only be a paper millionasra. bul lo everyone escapl ullra-
sophisticaled financial people, youl appasar b b viry wiaalthy

® ACOUIRE AN EXECUTIVE OFFICE WITHOUT SPENDING A

EL!

® OPEN A $50,000.00 BANK ACCOUNT! Al you need is §25 00 in
cash ang my instrechons on whalt 1o do. This very sama mansuver
wils used 10 mantan & $1.000 000 .00 bark batance bor & noted or-
ganizanon

® ATTRACT GLAMOROUS WOMEN! Thay'll hang on you ke feas! it
b your choico. blonde ... brunafie .. red-head .. any day of the
wsek” My AT Fplmmﬂshnwm huw'

® CREATE EMPLOYMENT RECORDS, HMIGH SCHOOL DIPLOMAS.
COLLEGE DEGREES, ETC.! SM/P wil l@ach you e important
techniques of creabng an empressive back rwrd:or'.'wsali lo opan
wp hiEw job markass 1hal san sarm you 000 D0 o $100,000.00 a
yaar and avon mons!

® CARRY EVERY MAJOR CREDIT CARD IN YOUR WALLET! Even o
your credit s prasenty ‘NG, my 5P manual will teach you haw 1o
ACQUrE Every Major credil card

® OPEN AS MANY CHARGE ACCOUNTS AS YOU DESIRE! My 5 M P
terchmaguees will get you thal A+ rabng al the bist Shops sn bown,
You can then acquire turs, piwelny, Funiure, Sporing equapment, eie.
n 24 howrs jus! by placing a phone call!

@ GET V.LP, TREATMENT WHEREVER ¥YOU GO/ You'll ged the royal
Erpaimant at hobels, restaurants, rmrs wic. ... and ey Il gven peck
up e LAl

@ GET YOUR CREDITORS OFF mmmm Ul Ehow you & $10.00

al mowe you can make yoursell o end credilod harrassmant lof up
b frve yedrs, Thes is nal any lorm of bankrupicy!

® ENJOY ALL KINDS OF YACATIONS ABSOLUTELY FREE! Sew tha
worid wig S MP! Frge air lare too

® ACQUIRE PROPERTY WITHOUT MOMEY! Take your ok .. Com-
mercial . Aesidental | . Recreatonal ., Agﬂl;ull-ufil' SMPs seme
phe techriques will make you neh?

@ VANISH ... YES, COMPLETELY DISAPPEAR AND CHANGE YOUR
ADENTITY! This may sound fantastc Bul it's not hand 10 ol you knos
naw. My S BMP manual will explain it alit

® BORAOW AWAY YOUR DEBTS! My Sman Maney Plans wi aasdy
gl you out of debl while Giving you ERoTMouS DOFfawg power!

& START A PYRAMID SALES DEAL THAT'S LEGAL! | wili show you
v 1o S8l Up a deal thal can make you & millionaire @ 8 monfhs?

@ CREATE A LEGAL CHAINLETTER! 5 M P will lall you where it s legal
A e you @ samphe of the letber. You may oven gross 52,0000
day!

® STOP YOUR CREDITORS COLD! Even il law suils have already
begun 58 P will teach you how 1o use the Federal Courts 1o protect
you. Yes, SMP will give you the inside informason on the Federal
Bankrupicy laws. Dron'tlatinis tnghien you. 1S one of the mas! Daaun-
Tl Things around. 18s beang done everyday by businessmen and -
viduals. This edormahon alone i worth Thousands! Also

® BUY AND SELL STOCK WITHOUT MONEY! @ START YOUR OWN
UMIVERSITY FOR UNDER $100.00¢ ® BECOME A TAX EXPERT
AND FINANCIAL CONSULTANT ® STOP PAYING PROPERTY

TAXES Fi ER! @ WiN AT ANY SPECULATION? ® CREATE A
REAL ESTATE EMPIRE USING OTHER PEOPLE'S MONEY! @
DECORATE YOUR HOME WITH 5$10,000.00 WORTH OF VALU-
ABLE FURNITURE FREE' ® GET HUGE FEES JUST TALKNG TO
FRIENDS! ® GET THOUSANDS OF DOLLARS WORTH OF RE-
SALEABLE MERCHANDISE FROM DNSTRIBUTORS ON CREDIT! ®
TRIPLE AND QUADRUPLE INTEREST ON YOUR SAVINGS! ® GET
A FREE HOUSE [N A RESORT AREA! @ HAVE S000 PEOPLE MAR-
KET YOUR PRODUCT N 60 DAYS! @ START A MULTIMILLION
DOLLAR ADVERTISING CAMPAIGN WITHOUT A NICKEL! @ GET
£50.000.00 IN FREE LIFE INSURANCE! & GET $300,000.00 IN
STOCK TRADED PUBLICLY WITHOUT 5.E.C. FILING!

| Can Make You Appear to be a

'MILLIONAIRE

in just Four Weeks!
| wlLL TEACH YOU HOW TO GET SMART AND LIVE GREAT'LH__R_J-_;_

I WILLTEACH YOU HOWTO: )

N Copyright - 1976 Fact Ressarch ine Wy,

e
This is the Most Important Letter you will ever read!
Please give me Ten Minutes right now!

My nam 5 5id Rogen. 've been o whesler-dealer &l my @ and Vve besen nwolved in hundreds of
SUGCAESIUl Dusinesses. el ma &l you whal | can do 1on you

{ will make you appear o be g maionase , . m jusl four wesks' | wall leach you how 1o GET SMART
AMND LIVE GREAT! | will 1@ach you how 1o capitalize on human nature, liuman smotions and human
greed, | will l@ach you 10 open praviousty locked dogrs, Crealte unlimited opporiundses and plice yoursel
upon the gitering path 1o financiad prospernity and success, | will help you o acguire and anjoy all the
marvelous things in life you'se always dreamed of having but fell you would never gel=kke a luxury
cruise around the warld, a color TV in every room, expensiee cars, lunurious homes, beauhilul clothes,
pourmaet foods, cameras, gadgats, you nama it, [ will 8how oo how fo gel

I have learnad (the nard way) that it s possible 1o craate the iBuson ' of goedl parsonal wealth guile
sasily in today's crodit oranied econamy. Nobice now, thal | have used the ferm Cillusion’™, | tor ihal &
exactly whial our éntis capaahstio socuFly is hased upon

Penple, mcludmg you and |, belove what ihey see! We presume a person 1o be wealthy whsn sasing
hig expendnig home, gh poced carg, well failored ciothes and lusunous blesiyle

You've probably heard the saying, It takes manay fo make money " and you pd obatsly have also heard
ihé gaying, Yo can anly Borraw morgy when you have monay ' Thae festh that | will ieach o a5 Bhal in
loday's econsmy il anly takes “THE ILLUSION OF HAVING MOMNEY' to make monay and it only
takes “THE ILLUSION HAVING MOMNE Y™, . | 1o bofrow money Femember thig, in today's lmancial
markelpliecs, most monay transachions are meraly bookkeeping entnes and nothig usually changes
hands but scraps of paper, This is one of the secrets | will reveal 1o you in grog) geladd

Are you having trouble borrowing money? Making loans® Getling morigages? Leases? Credil cards™?
Charge accounts? | will changa all that! | will tart yow on the road 1o building an AAL + credsl rating thal
will enabile you o ged cash, Mongages, Nousas, property. credil Cards, furs, jEwelry, @rkne Hckats, pest
aboast anything , . . in hours on jusi your signalurs or even on iha felephnong

| vesll leach you o wear the hat of & mallignaire no matter what yowr prasent silualson, socupalion gr
past history. My “Smard Money Plans ™ will enable you o drive & lusury car for which you paid nothing;
miove into & lusufows ome with no money down; walk inlo a bank and get a 310 000 00 signatuwre loan
and mingss in tha top inancial and gocial crcled of your communidy. 5 M Pvall evén cover your racksaf
necessary; misdirec! credit mvestgalons, 1 will evan show you how o disappear and bacome another
persan o stiart ak ower again if necessary froe from past obligatons

UlfaR you this . . | call many o my plans secrEs’ Bacause | dan | tink Ehal mgre ThEn one pecson in
A thousand knows any wo ol tham ano parhaps only one persen in bty thowsand knows all of tham, And
behese me, most of my secrets are astonsshingly ssmpde jus! reguireng The rght knowledge and a littie
braws, guts, gumplson, time and effon®

By axclusve S M Pmanual will @xplam my many echmegues o detinl wilh stap-Dy-step nstruclons on
how 1 maks (ham swodk. Wilh this snfarmalion in your possassssn you will have 1he knowladge o getl
wyarything yod: dosirn ;o a matior of weeks_ nol yoars, Thare has never Been a covealing snssder mana
pubeshed e thes belore, Everything and | mean EVERYTHING youw ne el fo kinDw i3 @1 mry maveal,
wihalh wall be Sanl b you in & plan envelops,

The prece of my manual is $10.00 ples your signed pledge 1hal you will not duphcate or otfernwise
reproduce or resall my seorels

Mow, | know thal most of the people wied read ths ieter wall not ael ugon of Ty will e Suspicioars,
i and unmoved by whal | have revealed hera. They will regect i queckiy as some kmb of con game or a
lof of sull Thes o5 good and this s as things shodld be, bacausa o (hars wars 1060 Many peopbs will
enough laith in themsebes o act onmy ~Smarl Money Plany. o could bie made wseless 1o the rest of us

50 10 yau wha will nol aEl, plshse accepd my thanks, Your indecmoen and machon will help maks fhe
rast of us nch? | will eave you wih this closing statement. Every word in my manusl e trus' Every
teChnigue workabie exacily as staled and can b pul into immadiale oparabon | offér my manual 1o youa
anly onca! | have no future discount deals or the ke, My otler s 510 00 bor the complsta manual ang you
gambie that $10.00 on yoursell, Thare are no relunds and | guaranies you no exira charges or come-ons
lor addibonal money, | have absohdely nothing else (o sell and. of cowrse, | will keep your Nama
compietety confidental

PS5 I've added a fantastic enbre section that will teach you how 1o
ealract o from poiy cradil cards | will 1each you 10 faise your crede
card cesding fram $200.00 o £10, 000 00 or more in mnutes How 1o
faige 55,000 00 i cash o one hour on your credit cards even whan you can'l gei a loan anyplace

Howw 10 g0 indo debit will youur eredil Cards and end up making seven Bmas your mastment Yam,
11l beawch you all this and neve more ideas. You ve gol gold in your DOcRers aad peds mig mol even know W

- BUT ¥OU WILL LEARN SO0N

Broir o Mot Nafwe o +Bl PR ”l"r THY wal! pe o Masier Chips
MOTE: Thipas s i oty Fanells o ders . e F;(I Ressarch, bng. Afin Mr Siodnen
or SAVE C. D.D chm'iu by Hlﬂh‘l! this Coupon Today!

N8 wour mowe now!
5

CALL TOLL FREE!
m;aas_,ﬂ‘ou 24 HOURSADAY « TDAYSA WEEK

Any TIl'I\l- 'I}I-! af Nite Taa daarchisr your capy of he S0P Manual by prhesi

by COD

mEmEmEm - e L L L
act Research, Inc. ain ar S Roson
Dwsar &Y Hasen 415 Lexinglon Ave., Suite 304, Mew York, N.Y. 10017 Dyt FOF-301
Prmarisn wbFup mmar g s rowmgiel CSRALRT MONEY H_,i.kg.' H:mu B b viaslig e s o i man blesd dee BHAE 0 vl dwil iy T giietale i
Pl e socdEis and B il oo o

i ctinBsms fhus pledoes s s

01 hawe sencingand 510 00 e Full Pay O cah COckecs Mo, ﬂlﬁ-h-r:n-g-

O hawe enciosed 4 BLOD doposi Please send my 5009 Masusl © 0 0
IMPOATANT COPY ACCOUMNT feubAFR FROM YOHR MASTER CHAROE

Copy Mumbss &hove
Your Mame on Masier Charge

& T
i T

Coty e S— Sl ___ 5 -
SANVE MONE T [ecigar Full Pagment .-d Sll‘l’ con :h.mq.n'
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vy
(5]

QCTOBER 1976 2




| *s= ACCORDIONS |

| 33 HDDEH—F&HDUS MAKES
| Buy direct from Importer, Standard off =
| Ebectromic lor shudenls, leachers, pro

FASTER CLEANER i | . fessionals, Mast wanbed
EASIER, than any K . j :
e v [ ]
. ) ) .

features. Save middle
man prafit, 5 day hame |
other way! HOHNER
Bultan Models,

trial, Easy Terms. Trade- |
ing welcomed, Satisfac
tion assured.

Discount Prices! FREE Color Catalogs and Price List

i T (- — -
' ACCORDION CORPORATION OF AMERICA - Dept. R1DE
| 5535 Balmont Ave., Chicage, lllinels G0G41
i Send FREE CATALDGS and Prices -Also send inferma-
tion on: [ ] Hohnaer 'button’ Accordions [] Cordoven

| [] Accordson Amps

ekl buy expensae. pant removers agam! i B wHame —

Lavste chesmical removers are dangerous - Bl 0 Address

10 iun 4nd eyes and Paghly Hammasie | i City State Lip

ROTO STRIPPER does e job cheager ---ﬂ_ﬂ- ------------—--

wabed ard lagis 3 letme. Made of SOLID
sieel, mol chiap plastic! High-speed “whip-
penig achion’’ makes pasil. rusd, scale wvamish
il by magc!

MIRACLE FIBERS

ol new space age
carbon steel alioy

do e job

LISTEH N Iﬂ EITIE[HS BﬁHIJ HAI}ID Ih‘ TOUR thﬂ'

\, BOATS, HOUSE BIDINE, does i s S T RABAR
L L N SAFE T0 FINE '\::'l. vER h:'"'a AUGiT ’;-u Hlalu
ETOPS MUST DEAD, wmnps nested  FURNITURE when ar EverynaEven
spety down "; bare metsl tasi’ nﬂ:‘ used a5 directad s‘[Hu ONLY “ 00 ﬂ'lii-ﬁ:' IDII:I-I::III.:.:"U! ::{ by b4 ;1'!’
- 1 YEA HERY | Lrll N
mm:u: Ind EEmTng poois m&:ﬂl_ . ”m, ﬂll s t.:'.?-ﬂ." ;.IE?\' TEE nrun-ﬂ :‘-?.T",*.J:?L’;
ready for paintor | WESTERN RADID, Dept. CFM-10, Wesrney, e, S8847
3“"'5“ $4955 foves 't e
LUE only woed grain as MUTUH 0". TESTEH

e IFUI.L INSTRUCTIONS INCLUDED bgueds do)
----lmﬂ“ couroni N EE

OIL THAT LOOKS CLEAN COULD BE DESTROYING
YOUR ENGINE - OIL THAT LOOKS DIRTY MAY BE

ETRIPPER GOOD FOR THOUSANDS OF ADDITIONAL MILES
.Enm m'- “had m DONT JUST CHECK DL LEVEL. TEST IT AT THE SAME TiME
B 10 S 'ﬂ‘-. USING JUST & FEW DROPS OF DPL FROM THE DSFSTICK. TEST
Soathipor, CT 06400 | onchasn . m AUTOMATIC TRANSWISSHON FLUMD TOO. FREE BROCHURE
. refunded DiL RESEARCH ASSDCIATES

ATLANTIC RICHFIELD PLATA BOX TEDR4, LA, CA BOGT I

Boost fireplace
output up to 10X

Glass Door ThermoGRATE® Unit

‘Enough to heat a house’
New! Dynamic break-

§
§
i

| — W M

o S g 1 334 Beoreon Ao/ F el CT 06400

MAKE 510 AN HOUR

through delivers u
SHARPENING SAWS & TOOLS 1o lm.guu E-TU.fhuuF:
FLRT-'IIHE OR FULL-TIME wiglass door beauty.

Mo experience needed

Operate in Your basement

or ZErAge

9594 clear profit; no inventary.
Start for as lettle as $150

We finance you

Ewery business & howsehald
meeds your service,

Complete instractions &

] selling mids

“In 3 maonths, part time, about 3 hours a day

I'm netfing $100 a week."' Lincoln B. Stahl
Send for FREE booklet, no obligation.

TREYCO el 185 ™ Faane: 716/605. 6525

Total draft control.
Converts fireplace
to circulating heater.
Stops night heat loss.
Performance & quality guarantee.
Open Fireplace ThermoGRATE® Unit
The proven original. Now 28 sizes 1o assure
accurate fit. Heavy duty welded
steal construction. Simply slide
in, replacing old grate. Up to
40,000 BTU/hr with opt. blower,

Thermograte Enterprises, Inc.
Dept.M 51 lona Lane 5t. Paul, MN 55117

ErMOGRATE

BEPT, PG, 1011 PLEASANT VALLEY ROAD e
SWEET HOME, ORE, $1384 J wawocrar
, -

2000 O\

TOOL CATALOG

Woodcrafters
not generally  available
at local ouotlets. Our
new catalog detuls 2000
£ | imported and domestic
— 1 tonls, benches, and
for cabinet makers, carvers.
finishers and hobbyists.

Send 50¢ for New Catalog.

W@DCRAFT

Dept. PM 106 313 Montvale Ave.
WOBURN, MASS. 01801

tools  are

Br & stsam madal sngineer. & fppcimaling TS
hiphdy fed Dhin MER Wi boves 1o woark will ACCESROILS

sculprors,

v ._-,.u- 4 P splive 2 wiaiogs 52.00

HARRY P. KAUFMAN .... T seh 51
H.P.K. Models Yormety. fm

£16 POPULAR MECHANICS

| BFREE! POWERFUL MUSCLES FAST!

1

Fantastic Mew Discoveries in the sclence of

podybuilding, Add Inches of powerful mus-

cles to arms, chest, shoulders and Se- l

crets on trimming the waist with uitra-

modern math ast! Results Guaran-
l teed! Send for free brochura!

Universal Bodyvbullding Box 485 Dept. M
Dearborn, Michigan 48121
--------------

BURIED TREASUEE
—_——

CE! :
with Ultra-Sensitive DIRECTIONAL Locator
sewD FoR FREE iwFORMATIVE BROEHURE

- RESEARCH PRODUCTS

sox [ELEIRETT] TamPa. FLORIBA 33810

Per Dar. Per Dar.
Imdd Mead, efe. ... §5.08 li!l’uﬂlll ehe. ... POGBS
2.1T% Burgsss ...... 5055 1085
Izl or Cable, ste. 5.95 “ ? I"N'ta-r Cabis sie. 10.95
Izl 5716 Bhil, ete. §.85 4% xl8 Bkil. Thar, ate, 12.45
I Wen, ole. ..., B8 dx ammond, e, .. 01388
In2| Perter Cable, efe. T.45 4x37-13/16 Atlas, ete. 13,85
3x23%; Bkil, Thor, efe. 7.75 4x520 Walker Turmar 15.05
Ju2d Porter Elll-u. ofe. 7.7% dxfd Porter Cable, str. 15.05
327 Porter Cable, ete. 7.78 fGxdd Delta- whe, 2865

I—JIII helts cloth Backed.
2—ease gpecify for wood or meial,

=TI 8hlp Assarted-—O0f eciiy Grits,

+—MOMNEY BACKE GUARANTEE

f—All other belt sizes svaibahle ap lowest prices—Dleaid
|mmalre
Imclude R5¢ for miln and mand] lnl Send check
ar m-nlﬁ prder. DEALERS INQUIRIES INVITED.

JACKSON TOOL CORP., DEPT HW

A7-55 Jucksan Ave., Long llll-lll Gity. N.Y. 10100

110 VOLT A.C. GENERATORS

B0 cycles, 3000 watts. Wi. 27 pounds, 5"x10M
Fanbelt driven from car or plchup, Operates T.V.
Al power tools. Over 13,000 In service. This Is
our 27th year. Guaranteed 6 months, 511550
Postpaid while supply lasts. Qur X1200-wall gen-
erator needs no battery. Special price—5105.00
Postpaid,
Wirden Perma-Bilt, P.0. Box 7180 PM,
2821 Mays, Amarille, Texas 79108

ORIGINAL
“..“."
HELMET

INDT & REPLICA)

COLLECTORS! 32 Fﬂ QDLOHCATALD'G“-
W.W. 1) Medats, Gl ol 100's of Bems
UHIE[UE IMP'CIH:TB INC. Dept. Pr2
B10 FRANKLIN STREET, ALELANDILA, viRGINIA 35114

l:ll'l ]
M

HIHDWlH E

E::—E::ﬁ & PLASTIC GUIDE
A =@ 435 pages of tha most completa (1o
f:ﬁ tradod setsiogme. fer srufiomes. the
BRSBTS e - e e
u_j!a.ﬂl_[;[' OUTWATER HARDWARE CORP.

I65A River Or., Garfield, N.J, 07026

MAKE TIFFANY-TYPE LAMPS

Enjoy loil vioimed glana craltesg wish dud fiew
paiented syshem, Semi-WiT inchdes pattern
on malded FORM, sccerare PAPER FJ\"I'-EIH'!
IHSTRUCTRONE. Send 307 lor brochune showing
24 lamps = color. bockbed om ot glows, gleas

cuitling and coioleg of kit and supplis.

L WORDEN GRANGER, WA, >
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CLASSIFIED ADVERTISEMENTS

Rate:

5290 per word payable in advance each insertion. Bold face capitalized words—75¢ per word additional

(First word set in Bold Face at no extra charge, Zip Code Free.) Minimum insertion ten words. The next available issue to place an
advertisement in America's No, 1 Classified Section is December, The closing date is October 10th,
Send remittance payable and order to Popular Mechanics, ATT.: Hildegard E. Kappel, Class. Adv., Mgr., 224 Wast 57th Street, New
York, New York 10019, As a consumer service and in cooperation with our mail-order advertisers who use post office box addresses
for their conveniance in handling your order, Popular Mechanics maintains a register of such mail-order advertisers containing
their compléte name and streét address. which is available to you upon reguest.

When answering advertisements please use the zip code number

CHRISTMAS SHOPPING

CHRISTMAS! IN ADVANCE, PRICE REDUCTION in
OCTOBER. REPUTABLE, fast ﬂ”"'IE ﬂh FREE GIFTS,
DISPLAY CATALOG %100 FIRST, R, A
PFarker, Mardon- Irluustrlrl F.0. Box M-B37, 2348 W,
19th Awenue, Gary, Indiana 45404,

TRAMPOLIME MITS [lumbo 6127
arptura, Trampoline Suppllli Ine,, 1
Riverdale, Ga, 30266

PEOPLE-PLEASER ¢IF'I'E' Catalog Free! KWEL-RICO,
Drawer 400, Anacoco, LA, 71403,

AUTOMOBILES

EARN Substantial Profits hu:rlni and salling Col-
lector Cars, Detalls §2. Hervey, 613 ljams, Garrett,
Ind, 46738,

IMCREASE Your Gas Mileage. Free Information, Box
1585, Santa Monica, Cal, M&

AMAZING New oplical ignition improves performance,
Liletime guarantes. Free Hrochure, Instant Ignition,
13778 Ninth Ave., San Francisco, CA. §4122

H:U: Kocket Powered Race Cars Book, 35, 75, Cata-
log 50¢. Rockels: B Box 5681, Coroma, CA. 91720,

DISK BRAKE P'.IH_IH Pack bearings without removal
of wheels rolors calipers brakes lines. Trem Products,
78 Page Rd., Bedford, Mass, 01730.

80 MPG Carburetors—0o they Exist? Free Ostalls.”
Madison, Box 206-5, Berea, Kentucky 40403,

125,00
67 Hi

Free Lit-
way 138,

MOTALDY Ring-Valve Replating Job—3$6.00 Monéy-

Back Guaramted! Free Brochure! Arrew Products, Box
I74M, Broken Arrow, Okla, 74012

33% OFF Delta CDI. A/C, Radar *'{ 11 Snoapér'’,
@l lights, CB, Gauges. Free Catalog. Time Machines,
26M Falmouth 51, rmtlyﬁ. NY 11235,

MPE Increased 30 Bypass pollution controls,
sasily, rlurl.lbllyll Fru ﬂllllli, Posca #GB10, 453
w256, NYC 1047

I.U-Tﬂll‘.."ﬂ“: Maow, plmpulnl that engine, transmis-
slon, rear nmsu—frn fessional medical stethoscope
instantly converts to Autoscope and back again o
valuable educational teol for all ages 8 fo BOD, Satis-
fection guarantesd. Send $4.65 to:  Sportsman’s
Advertising Co., 560 Kirk Orive, Springfiald, Pa. 15064,

C.B. 23 CONVERTER, Convirl any AM car radio into
& C.B. recelver in minulés only $15.95 Guaranteed.
:I?I““' Dept. SPMI10, 24 North Wabash, Suite 823,
cago ;

MOLYBDEMUM GAS SAVER PILLS! Were 36,95 Now
£4.50. Better Mileage Guaranteed. Gasaver, 814 Not-
ting.iam, lamesville, N.Y. 13078,

ADD Anm Iglit Ta Yeur lgnition, O-ARC, Box 47876,
Los Angeles, CA. 90047,

WHEEL BALANCERS. 520,00 up, For ALL wheels -
:qulni lhg., Renault, Peugeol, Gitroen, Bubble and
FREE ROLLING GRAWITY 1?35 Free detailed illustra-
tipns. Designed and sold by: Jacobsen Manulacturing,
Box GB143, Seattls S8188.

POWER CONVERTOR! 110 Volts From Altermator.
Build Easily-Complete Plans $3.00, 5§ & L Enterprises,
Box 491, Esu Clalre, Wis, 54701,

RECREATIONAL VEHICLE PARTS
AND ACCESSORIES

FREE . . . FREE . . . FREE! Largest RV Accessories
Catalog in U.5.A. Fredson Trailer suggll’r Dept. 60A
Bl5 W. Harbor Blvd., Sanis Ana, CA o3.

MINIBIKE, Lawnmower, Small Engine Replacement
paris-accessories at discount prices, $1.00 for cata-
lag—Refundable First Purchase. AC. Products, P.O.
Bax 3413, Waco, Texas, TE707.

MOTORCYCLES, BICYCLES,
MOTORSCOOTERS, & SUPPLIES

BOAT KITS, HULL KITS, FRAME
PATTERNS, World's largest catalog,
designs for the amateur in fiber nu, 'Am strip
lanking, ste#l, aluminum, cement from l'm
AIL-Prams, I:llr Sallers, Motar Sallers, l:k:utn Racers,
Trimarans ALAMATANS, rﬂ'll'll-l:ruluu. Trawlers,
Run-a-bouts, hshlni_ Boats, Kayaks, Inboard & Out-
board Hydroplanes, Tumnel Boats, Alsa complete boat.

KITS, PFLANS &
over 300 modern

huliﬂll‘lf materials, sails, fiberglass, plrmd ele.
Send $1.00 for n:ulaE or $2.00 for catalog plus boat-
building guide t1o¢ Clark Craft, 16-P, Lana,

Tonawanda, Mew York 14150,

FIRERGLASS BUILDER'S MATERIALS, me factory
rices in cloth, mat, roving, ruln spoxy, foam,
rone, nails, plywood, mahu“nr 1.00 for
literatura or £2.00 lor litersture plus hnnhla on mokd
making and ““How to'' fiberglass, CLARK CRAFT, 16-P1
Agua Lane, Tonawands, Mew York Mlsn

NEW 1876 Evinrudes . . . 6 400 ., . . ll. iTh
35 ?? 55 Electric 51150 et
Scoit-MeCullough Parts . . . 51.00 Hlnﬁllng e
Electra Marine, 510 Merrick Rood, Lynbrook, Mew
York 11563,

SAILBOATS: 16°-374 §1329; 2652899, 24" Pow-
er Cruiser-§2405, i-a'-'t £2000- HI:II:II:I-muI 9 fackory
molded fiberglass models, Easy terms. Free E-Itllni
Luger, Dept. BC.76, 3800 West Highway
qunujulia Minnesots 55337,

MOTORIZE BICYCLES—PLANS!! Electrig, $2.00. ..
Gasaline, $2.00 . Botm, $3.00 . . . Guarantesd
... Brift, 556 Springdale, Atianta, Ga. 30308,

m{tul indlan Matorcycle Parts, RL, 1 Beox GB,
';fllﬁlllﬁl;;nl Rd,, Mokezlumne Hill, Calif, 95245, 209-

Iuﬂ-iill’ ED Hlllﬂ" Parts and Accessories,
Custom and Stock, pst Makes and Models.
Motorcycle Supply, Box 159M, Fairbury, |ilinois 61739,

HONDA, 525, Other Bargains, Send 31.00 (Refund:
able). Motorscooter, P443, Bend, Ore. 87701,

BICYCLE SUPPLIES Hi-performance oriented 129
pages, color calalog including framesels, lools,
clothes, and ““how o' Id'rli:i fer many cusiom |nstal-
lations, Top Rated by majar cyc |1'-J: rnl azlrm
BIKECOLOGY BIKE :um l . PO, Box
Santa Monica, CA 80406,

SPACE, ROCKETS, ASTRONAUTS
ROCKET Building Information, Catalog 50¢ refund.
able. Rockets-B, Box 581, Corona, CA. f

ANTIGRAVITY Propulsion Device,
RDA, Box B73-N, Concord, NC 28025,

Free Bru:huri.

METHANOL Vapor Injector increases gas mileage
30%. $19.95, Free details, Modern Automotive, Box
261B8A, Oklahoma City, Okla,, 73125,

ﬁllI'H'E_II' Your Automobile to HYDROGEM. Detailed
plans and instructions $5,00. R&D Associstes, Box 873,
Concord, NC 28025,

DRIVING INSTRUCTION Secrets! 12 Wow-to lessons,

ﬁ;ﬁgl Confidence, 107 Monmouth, Red Bamk, M.J.

MIDGET CARS

BUILD “THE BUG" Your own personal sports car,
completely different than anything else on the street!
Engingered to make construction as simple as possi-
ble. Photocopy of article available as it appeared in
Popular Mechanics past Issues. Avallable for $2.25.
Send order to: Popular Mechanics, Bex 1014, Dept.
ME, Radio City Sta., New York, NY 10019,

HANG GLIDING—AVIATION

YOU Convert YW engine to aircraft engine, Instruc.
tions, diagrams, 32 pages $7.00, Vertex magnéto for
this conversion $200.00. Imguiries enclose SAS#10L.
BAC, 78 E. Stewarl, Lansdowne, Pa, |

BOOMERAMGS! 18 Australian comeback dedigns.
Mﬁtuulul Boomerangman, 306 Park, Monroe, La.

ALL About Ballooning. Handbook :3 95' Aerostation,
Box 141, LoAg Sault, Ontario, Canada KOC 1P0

AIRBOAT Propellérs, Engines, Huhi Mounis, Sup-
lies, Caorvair, V-W Conversions. Removable Airdrives.
atalog $2.00, Bamks-Maxwell, Box 3301E., F1, Warth,
Texas JELOS

BUILD—SIMGLE—PASSENGER  JET  HELICOPTER!
Easy, Inexpensive, Detslled Plans, Drawings—%6.00,
Hellcraft, Box 7153, Baltimare, Maryland 21218,

" AUTO SUPPLIES & EQUIPMENT

THERMAL Car Cup Won't Slip Slide or
Dalv, 3 In 1 Car Cup Corporation, P.O. Box
burg. Va. 24505,

—4$3.00
, Lynch.

n.lrl. .l.rmy mg and truck parts. Spare Parts &
Ewbﬁmunt 751, Leximgton, Kentucky

AUTOMOTIVE Tools & Equi
tised Brands at Discounted prices for Mechanics, Send
Sell-addrassed Envélope for  current  specials
gﬂtlgtzﬂ Distributors, 401 Awgusta 5t., Cimcinnati,

enl, Nationally Aduer-

SAVE Gas, Dil, Repairs, Details Free. Wotaloy, 2532
superiar, Chicaga, |1, BOBI1Z.

MOTALDY Hh‘%hln Job While br:vku" H. ;ls Fust
.glid Two §12 Guaranteed, i.mtril., Dept, 263, Box
4081, San Francisco, CA. 94134,

POWR-N BATTERY RENEWER—FProlongs Cell Life,
Formula, (Drug Store Items) §1.00—Guarantesd. Mack
Products, Lakeside, Or 97448,

BALTERNWATOR/Generator Rebulld'ng Beok. Details:
Hedelund, Box 5686, Las Vegas, NY. 89102,

LOW Cosit FAA Pilot Licenses! My Method Fu]l; Ex-
plained, $2.00. Box 7200, Eatontown-A, M., 07724

HOVERCRAFT

AERD-CAR Amazing Hovercraft bulit easlly with ardi-
nary tools, Lawnmower enging power, Carries ong man
plus. Hovers, flles forward, backward, Sidewnys over
Land /snow,/water. Complete comstructiom plans amd
brochure. $5.85. Aero-Projects, Box 5118PM, Clintom,
Now lersev OBBOS,

TWO MAM PLUS; Build Easily, Latest Design. Flies
Owar Land, Water, Snow. Fully Steerable Uses Low
Cost Mower, Snowmobile Enm Complete Large
Plans Package, Construction £10.95. Foreign
!-dd jl .00. Hover-Car 11, P.0, Box S6P, Changewater,

uummm Plans All Sizes Tested Designs Catalog
$1.00, Universal Hovercraft, Box 281, Cordowa, IL.

B1243
BOATS & TRAILERS

CANDE, Kayak Kils—Wood Canvas, Molded Fibar
-—=Frgg¢ Catalog. Trailcralt, iImc,, Box
Concordia, Kansas 66301

|ass
G586,

FIBERGLASS Cences, Wayaks, and Duchboats, Many
éxciting models, Easily assembled hits. $58.85 wp.
Frag Literature, Riverside Canoes, Bax S595-AK, River.
sida, Calif, 52507,

BOAT PLANS, FRAME KITS, FULL PA NE!
Easy, proven methods a:pullllr foar amateurs include
step-by-step pictorial instructions. Huge 128-page
cataleg Shows-Sailboats.Fowerboals-inboards-
Outboards - Jets - Houseboats - Cruisers - Hydroplanes
- Trawiers - Catamarans - Ski Boats - Tunnel Hulls -
8 to 49, New ''One-Ofi" Fiberglass Designs! Also
lastenings, fiberglass, rigging, hardware, sails, s,
boal trailer plm: Yhow-ta" books. Send $1.00 for
l:mloa.r us Free “Boatbullding Supplies” Brochure,
E'ﬁ'," IrI-I'II'. 9152 Dept. MP, Rosecrans, Bellflower,

l:.lhﬂi" Iuyll.l' Factory Direct Kils, fram $20.00.
':Iulllt:t wood/canvas designs, Free literature, Sports-
craft, Box B36-P, Allentown, N,J. 08501,

CAMPERS AND TRAILER
KITS—PLANS
i“h TRAILER lﬁl Plams, Full Sire Patterns

especially for smaleurs. Save! Bulld your own RV!
Dorens of models for domestic and import wehlcles,
Néw gas-saving models, fn:hup cavers, fifth wheelers,
van Conversion plans 1. 00 Plctorial instructions as-
sure professional results, Send §1.00 (refundable) far
illustrated details Plus RY Kits EllB pment catalo
E'I:I.;lllk RV's, 9152 PM Rosecrans, Bellflower, Calif
—RUIiB T TRa 0N T BEET

BUILD PM'S "BOOMIE BUG" Based on a WW chassis!
Smﬂ-lwlrns with its Fhlminl red exterior, bulld-
it-yoursell “'Boonie Bug™ camper is & smooth-rider on
theé highway and a rugged mountain cat on back trails,
Sleaps two adults with roam to spare for one or two
youngsters, For larf detalled plans and co m
instructions, send $14.95 to: Popular Mechanics
HE, Box 1014, nam: City Sta,, New York, N.Y. 100 i

VAN CAMPING Interior Unit Sleeps 4. Aemoves

easily, Plans 0, Elite Van PM-106, Bax 2722,
Pearia, Illinols 51614,

MARINE EQUIPMENT
AND SERVICES

MARI REINES, COAVErSIonS, ris, equipment.
Catalog FREE; postage amd nhandling 50¢! Stokes
Marine Supply, Coldwater, Michigan 36.

CON Auto engines to mlr ne. 6B Pa
50¢. Lehman Manufacturing Company,
Avenue, Linden 4, New Jersay 07036,

STRIMLESS Wood Screws—Hound, Flat Slotted, 500
#6114 535 per hundred. 500 #I; $8.75 per hun-
dred, Postpaid. Free Literature on Screws, Nuls, Rivels
Etc. T, Carpentér, Box 261, Port Washinglon, Mew
Yark 11050,

ATHLETIC & BODY
BUILDING COURSES

FOWERFUL Muscles Fastl! Free Book, Unfversal
Bodybullding, Box 485A, Dearborn, ulnhlpn 4!121
ARME, T8+ INCHES IN 90 DAYS Or Reiund!! Revala
licnary Arms Specialization. $3.00—Complate!! (Karate
~=Free Information) Phenoministics, Box 281D,
Grasham, Oregon 97030,
(Continued om mext page)
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ATHLETIC AND BODY
BUILDING COURSES
(Continued from preceding page)

POWERFUL Muscles Fast! Guaranteed!
Iég‘l::;gl Enterprises, Box S33F, Wheeling,

Inguire
1linols

BUILD MUSGLES! Details 356, Guaranteed, Muscles
(90670), 232 Front, Napoleon, OH 435435,
“YRIGGER ARMS, FAST!"—FREE COURSE! ‘Write:

Better Build, 333 Morth Michigan, Suite 2025-M,
Chicage, 1inois BOGO1,

PETS—BIRDS, CATS,
HAMSTERS, ETC.

999 Color Piclure Gﬂiinﬁ $1.00. Swans, Peacocks,
hobby ggllll— Evl.T Ing—You Hame 111"
:Hﬁmm ts Unlimit Hni River 59, Minnescta

HORSES, LIVESTOCK

“HOW TO TRAIN HORSES"—FREE Book tells how o
break, train, make money with hories, Beery School,
11010, Pleasamt Hills, Ohlo 45359,

EXCITING Wrist Wrestling Course 52.00, Dawid, Box
2478, Boston, Mass, 02208,

EXERCISER Mew, Quickly bullds your arm and chist
muscles, tones up body, send $4.50 to: Exerciser, Box
3212, Dayton, Ohio 45432,

GET BIG QUICK LOSE ﬂ‘ilill'l GUICK, Resuits Guar-

anteed, New System Hughes Bodybuildin
Programs, 5908 M. dth Rd., Arlun:fm Va. gﬂﬂ .

ELECTRICAL SUPPLIES

REWIND ELECTRIC MOTDRS! Illustrated instructions,
$2.00. Madequip, Box 7266, Kansas City, Mo, 64113,

ELECTRONICS

_ FREE! Palice Securily-Investigative Schematics and
Equipment Listings—Don-0, Box S538-PMO, Seaitle,
Washinglon 88111,

SPORTING GOODS
AND EQUIPMENT

ARCHERY Lowest Discount Prices. All top brands.
Orders shipped same day recelved. Money-back guar-
antes, World's Largest Supplier, Free catalog, Anderson
Rrehary Corporatien, Grand Ledge, Michigan 48837,

HUGE Sporizmans Catalog low direct dactory prices,
fishing, Humting, Archery, reloading Emﬂ'"ﬁ} Sand
E.L‘HJ :ﬂu{;g?du e. Werters Inc., Dept. CPM, Waseca,
Fif, :

TABLE Tennis in-the-round |ets four play, Plans’
photos  $3.00. Ping-Aroumd, 5018 Casa Verde, San
Antonio, Tx, 78233,

EARTHWORMS, LIVE BAIT

GEDRGIA Gret Nightcrawlers—Raise or Retall—Prof-
itable—Free |t!rltl.lli--Fl|l1 s Wholesale Bait—
Edison, Geargia 31746,

EARM Humrs Raising Fishworms Far us! Exciting
details free! Dakhaven-58, Cedar HIN, Texas 75104,

FREE Literature. Profitable Business Raising Fish-
worms, Crickets. We Teach you how to Rile and Sall,
Write today. Carter Fishworms, Plains, Georgia :!l‘.Fm

RAISE Grey Hula' Redworm Sollless Method l'hru
Onks, Dresden, Tenn, 38225,

PROBLEMS? Earthworm growers. Can we Help? Sand
S“Dﬂ Self Addressed envelope, Cal-Set Worm Farm,

72 Royal Palm Dr., Fremont, Calil, 94538,

$15,000 YEARLY RAISING FISHWORMS! Outstandin
breed. Send 45¢ stampd lor ralsing instructions, ful
detalls, SPECIAL today! 5,000 Regworms §15.95, Post.
paid, Georgis Hatcheries, Dawson, Georgia 31742,

DISCOUNTED C. B. RADIOS: Send $1.00 for Dealer
Price Sheet, Catalog, ESCO C, B, Mart, Box 1167M,
1. Joseph, Missourl 64503,

BATTERIES, GENERATORS

BATTERY Reconditioning Kit, includes molds, ma-
terial, instructions. Apex Enginssring, 3100 Ramona,

Atascadero, Calitornia 93422
ENQINES, MOTORS, MAGNETS

REWIND Car Gemerator for 110 VAC, Power Plant
P_IH:'I! ;lf.‘lf.‘l.__s_:hmaum 1228 East Cass, Tampa 33602,

GOVERNMIENT SURPLUS

SURPLUS Bargains—War, government, industrial
surplus at savings to BO percent! Clothes, boots, cots,
ten :-mbnr{-ulm for farm, home, outdoors, SEND FOR
FREE CATALOG—must Elu Iip code, SURPLUS STORE,
Sioux Falls, S0 57102,

HOW And Where to Buy US Government Surplus.
Informative gulde %200 (refundable); Laws, Box
A76-PM, Macan, GA 31202,

1876 SURPLUS Aremy, HIU; Store, B4 Page Illus-
trated catalog, Send $1.00. Wuvel, 3037 North Clark,
Dept. 10-), Chicago, lllincls GOG14.

JEEPS, TRUCKS, Typically from $52.40 . , , Aulo-
mnh-IlE Boats, l'llnluf:vn:lt: Alrplanes, Typewrilers,
Teols, Clothing, Sports, clmgwm Photographic, Elec-
tronics Equipment . Bid Bargains Natlon-
wide Direct From Government . . . Low a3 % on Dollar!
Surplus Catalog and Sales Directory $1.00 (refundable
first order). National Surplus Center, 240 Eastcass-PPM,
loliet, 1linois G0A32.

GOVERNMEMT LANDS FROM %7.50 ACRE! Homesites,
farming, vocationing, investment oppartunities! *'Gov-
ernment Land Buyer's Guide™ plus current listings—
H.I:II:I. EI.IFI}H.FI ands, Box 19107-A), Washinglon,

”IH- GOVERNMEMT SURPLUS Directory,” How,
Where to buy 100,000 items (including lesps) , ., .
Inw as 2¢ on dollar! Most complete Information avall-

§2.00. SURPLUS DISPOSAL, Box 19107-AJ,
H‘HHIRI'I'I.’III 0.C. 20038,

GOVERNMENT SURPLUS, 5351-;" your area, Ho

Where, Send $2.00. SURPLUS, TPM HEAHUMTEI:I
BUILDING. Washineton, D.C. 200

RUN Tnreé Phase Motors on Single Phasa!l Three
Methods! New |llustrated Manual. $3.00 Guaranteed!
Lindsay, Box I25 . Bradley, IL 60913,

WINDING Lum AC.-D.C, llnlﬂllll'qtr
Company, 512 Kensington, Mansas City,
MACHINERY, TOOLS,

& SUPPLIES

un:lﬂ'i::r;“ ‘Ba:durfmiérﬂt Press. Info. 50¢. P.O.

3.50, Data
a. 64124.

JEEPS!!! Pichkups!!! 100,000 I1am: direct from Gov-
ernment. How? Where? Your area. Latest information,
Surplus categories, MOMEYBACK GUARANTEE. Send

llﬁﬂ Iﬂu endable, Manual #162, Box 113, Wists,

urru

lﬂ!#—iﬂ.iﬂ!-—““—-ﬂl.ﬁﬂ!-- 200,000  ITEMS!
GOVERNMENT SURPLUS—MOST COMPREHENSIVE DI-
RECTORY AVAILABLE. Tells how, where ta buy—YOUR
AREA—S2.00—MONEYBACK GUARANTEE —Government
Information Services, Department PMI0, Box 623,
South San Francisco, California 94080, 165 l:nn-anla:.

MILLING Cutters, lathe milling attachments, Catalog
%1.00; Potter, Box 73, Cedar Rapids, lows, 52406,

BAMDSAW BLADES, 'ﬂ Siz8. Free catmlog. Parker,
R4, BX735, Sonors, Cal

SMALL FOUNDRY iurnaces. S-u
Pyramid Products, 3738 South
Arizans 85041,

UNIMAT Lathis—Maximats—aetals—Micrometers—

E;II:.ID.&S&N Campbell, 1424 Barclay, Springfield,

lles, Fres literature.
th Avenus, Phoenix,

FROGS, FISH, REPTILES

4" METAL Cuttin

Lathe $54.85. Taig, 15048 Proctor,
Industry, Calil, 91746,

$20,000 YEAR Possible Raising Bulltrogs! Exciling
?:'B.Ii# Frée. Quaestor, Box 2787-EEL, Rochester, N.Y,

AQUARIUM SUPPLIES

BUILD An Aguarium, any 3ife, shape. Hawe your
namsters and fish live together! Send 3125 tm
Aguariums, 3301 Leopold Way, Madison, Wis, 53713.

MACHINIST Pocket tri [
formulae—%§1.50. Box 573, Naewhall,

STAINLESS STEEL Screws, Nuls, Washers. Lar
Complete Stock, Low Prices, Free Price Sh 5,
Fnlan-nt Fmdu:ts Box #151, Cheltenham, Pa. 19012,

tables, B basic
Calif, 91322,

HOW TO MAKE MONEY OM GOVERNMENT SURPLUS.
Make big momey st home in your spare time selling
surplus. This report tells where to buy in your area
at a fraction of their cost, How mall order fortunes
were made, How to buy for your own use or resale,
Complete directory of éu Iu:. Depats in this report.
Mall $1.50 te; GEMES HOUSE OF GIFTS, 202 4TH AVE.,
BOX 102, SASKATOOM, SASK CAMADA S7K 1K1 :Hallud
from U5, WHIHUIIH!!I

SAVE MOMEY! GREAT BARGAINS! 100,000 items in
government uurplui. MEW REPORT! how . . . where .
T area. Tomden Enterprises, 412 LI|d1Hr,
nnipeg, mlmll RIP OWT.

HD BEBIES AND COLLECTIONS

1863 K DOLLAR—IFE ASSASSINATION MOTE. Slamr
Ln; 'g:f‘ﬂ'n““ clreular, Gruden, P.0O, Box 49, Oradell,

Listed lnd Du:rlhd! Sgurces far
tlltt'l'ﬂ-lllll Imaginable! Rush $2.00. MASTERLOSG,
Bax 24413-VU, Oakland, Calitornia 94623,

HUNTING, GUNS, DECOYS

WORLD'S LARGEST SUPPLIER DF GUM PARTS Offers
a 150 Page ::m . Send 32.1:1: te: Numrich Arms, Box
PM, West Hurlw, T 12491

!il.l,!'l' GUMS And Accessories, Sensible, enjoyable
shooting anywhere. Finest adult models; satisfaction

warantesd, Frée catalog. Write: Alr Rifle Headguar-
ers, Grantsville, WV 2B147,

LUGER DWMER'S! FIrIII tung your Luger! |llustrated
instructions $1 I:H:I. . Todara, P.O. Box 624M, Bay-
shore, N.¥. 11706

WORLD'S Smallest Automatlc Revolver, Only iz”
fong, $9.95 Irl:h.uills Blanks. Free Detalls. 5 & M
Enterprises, Box 421, Greensburg, Ohio 44232,

AIR Pistols & Rifies. Retall and wholesale, Tyco Co.,
Box 302, Vienna, Virginia 22180,

AMAZON “BLOW-GUNS"! Silent! Powerful! Unbeliey.
sbie!!l $6.58!1 Ses Display Advertisement Page 212,
Weapons, Prove, Utah B4801.

POULTRY & GAME BIRDS

BUCK Picker $15.00—fits electric drill, Canadian
Honkers, Pheasants, Quall, 999 picture coler catals
$1.00. Stromberg's, Pine River 59, Minnesota 56474,

RABEITS, CHINCHILLAS,
FUR BEARING ANIMALS
BREEDING Stock, Mew Zealand While Rabbits. szln

ll'ihl Commercial, Meat- type, Hilltop Acres, R
I'nlll Wl: 535[:4

RIVET Tools, heavy duty, all I{pﬂ of Hﬂtl-. SCTEWS,
nuts—including stainless steel, Lit, Free. T. Carpentar,
Box 261, Port Washington, N.Y. 11050,

TABLESAW Comversion Table, Also Router. Brochure
Em Refundable, Box 1174, Mt Clemens, Mich.

12 GROSS Mixed Machine Screws $6.95. 9 |bs.
mized wood screws %1275, MNuts, Bolts, Screws.
Washers, Rivets Catalog 75¢, Nutty Co., 1576 5MS,
Fairfield, Conn, 06430,

VERTICAL MILL, BUILD YOURSELF, SAVE OVER 50%.
SAFE, VARIABLE SPEED, NO BELT CHANGING, PLANS—
PORTFOLIO, $3.50, McKINSTRY, BOX B344-N, SANTA
ANA, CA. 93703,

COLLECTING Political Items? List S0&. Campalgn
Américana, Box 2TSPM, Merrick, NY 11568,

COLLECT Milita Hudlls List 50¢. Vernon, Box
387PM, Baldwin, N.

DECALS, IHILEH& PATCHES

CUSTOM Designed Embroldered Emblems, Decals.
Inexpensive, Free Catalog, detslls. Southern Emblem,
Box BPMB, Toast, North Caraling 27045

EMBLEMS Embroidered, Made fo order from your
design, Free :nalnn: ﬂ-omlrrl Creations, Box 247PM,
CliMside Park, N1,

STAMP COLLECTING

FREE Worldwide packet, Pennrﬁasgmlm. Frashlich,
Box 4124, Morton Grove, Lilingls 3.

OVER -years Manufacturing |sthe-lop WOOD
TURMING DUPLICATORS for lathes, Literafure 25¢.
;;r&;} -Carve Tool, PO, Box 8315, Tampa, Flori

GIANT 860 PAGE CATALOG, Thousands of items for
home, shop and industry at discount prices, U5 $3.00
refundable on first order. Daytona Distributers, Inc.,
7776 West Second Court, Hialeah, Fiarida 33014,

AUTOMOTIVE Tools, Astro, Chicago-Pneumatic, Black
& Decker, Rodac, Binks, I:lemlu. sharpe, Hulchins,
Ingersoll- Il;rld Etc, 20% 509 off Current List
Prices. $2.00 Complete cnilu Hughes Toal Service,
10108 Arieta Ave,, Arlela, Callfornia 1331,

WOODCARVERS Sunrl-_r catalog 75¢ with Blandiord’s
“Woadcarving $2.00; 3112 West 28th,
Minngapolis, Mn 55416,

WELDING, SOLDERING, PLATING

000 MONTH Plan raisin
IH! !Eg White's Rabbitry-PM,

AMAZING Profits! $10,000 Year|
Wool and Bréeding. Detalls—51,
Malta 12, Montana 58538,

RAISE Chinehillas, Guarantesd income. |llustrated
catalog $3.00. Refumdable. DeShon Chinchilla, Route
2H, Roanoke, Indisna 46783,

RAISE Rabbils Successtull
On Your Table, 68 Page INlustra
50¢ Includes handlin
Azsn, 36 ARBA Bidg,
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rabbits for us. De-
wdson, Ohio 44238,

Raising Rabblts for
, Amaerican Angora,

Put High Protein Meat

ted Booklet Tells How,
and mailing. Amarican Rabbit

lopmington, 1. 81701,

POPULAR MECHANICS

ELECTROPLATING Equipment, Portable Platers, Sup-
plies, amd “Know-How." Bulld your cwn tanks for
nickel, chrome, etc. Easy-to-Install PYC liners. Recti-
fiar compomemts—all sizes, Schematics, parls lists,
formulas, operating instructions for all-plating. Guar-
anteed to save you 25%-75%. Some good wied units
for sale. Free Details, Platers Service Company,
2000-PM Supply, City of Commerce, California S00a0.

MEW! Starbright Silver Solder. 5 Times Stronger
Than Regular Solder. Low Températuré, Use Regular
Solder Iron, Repalrs Gold, Silver, Platinum, Stainless
Steel, Copper, Nickel Or Just Abaut Amything. Kit £3.50
Postpaid, Gold Coast Products, 1636 Morth East 261k
Drive, Ft. Lawderdale, Florida 33306,

WOW! 110 ALL DIFFERENT GERMANY 10¢. Com-
memaoratives, Alrmails, High Values, Big Catalog, bar-
gain lists, Also, fine stamps from aur approval service
which you may return withoul purchases and cancel
service al any time, Jamestown Stamp, Depl, AJOGPM,
Jamestown, N.Y, 14701,

FREE U.5. §1.00 Stamp, Oider Issues, Commemara-
tives, Mrmm:. Virgin Islands, Others—Catalog Value
ovEr ’ argain Price List, All Free! Send
quw ar Malllng Empire Stamp, Turhnln. Canada

SEND unlr §¢ for Worldwide Collection of over 50
different Singapore, Granada, Chad, ete, Contains old
and new Issues, sports, snimals, ete. You will alsa re-
celve interesting Lists and Certificate worth 50¢ to-
:l;lrld una%r?c;uu. Goliath Co,, Dept. TP-1, Bethlehem,

75 DIFF. CHIMA—Only 10¢! Scarce, genuine postage
sum. s (catalo| rll:a uvaranteed over $6.00!) from all
Chinas: prqﬁgi ;tlwliit China (Talwan), plus
¢nrr|rn|.|r|bst China. Ancient mysteries, modern marvels,
Map, Great Wall, etc.—this valuable colléction only
ID(:‘I Also, other GI\:JIII'IF stamps to examing free, Buy
any or none, return balance, cancel service Iﬂ]‘"l'l'll
Plus d-Dpltl illustrated cit.llnl H.E, Harris, Dept,
A-314, Bostan, Mass, 02117

TOPS! 100 Popular Pnlm Siamps (all difterent) only
25¢. Mystic, Dept. P5 1, Camden, New York 13316,

SERIOUS COLLECTONT Desire Qulﬂii rovals? 25
5. Commemoratives 15§, Keith Marsh, 1 Landon,
Wilmington, Del, 19810,

{Continued on next page)
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STAMP COLLECTING
(Continued from preceding page)

SEMSATIOMAL Clearance. Twenty Different Packets
S0¢. Approvals. Norge, Wyckoff, N.J. 074B1.

U.5. B35-B, mint, 1938 early commemoralives 40¢
with 2 Hrﬂu'ls colonie, Box ,Illl'll, Guilderiand, New
York 1

ALL DIFFERENT Worldwide; 1. nnn 3.60; zm
§8.25; 3,000$15.25; 5,000-541.50; 10,000-5121.50
ic, Box 1553, Pendieton, nru:nn 'mm

ﬁ .CAN'T-LOSE Offer, Send *lll., recelve $1. face
value mint U.5. Box 922, Narfolk, 23501.

FREE! BIG BARGAIN CATALOG—NEW EDITION Listing
thousands of bargains including W.5. & B.N.A. 41“?5.
packets, albums, accessories and supplies. Also, fine
stamps from our approval service which you may re-
turn without purchases and cancel service at any
Hq:rl#ﬂmnwn Stamp, Dept. ELDGPM, Jamestown,

UNITED STATES And UNITED WATIOMS Mint catalog
enly: Les Stamp Company, P.O. Box 461, Cudahy,
Wiscensin 53110,

331 SPARKLING Canada Pictorials 25_Flmlh approvals.
RCS, Box 1099, Port Albernl, B.C.V9Y

200 DIFFERENT WORLDWIDE PLUS FREE SURPRISE
10¢! Approvals. Unique Products, Box 1288, Imperial
Beach, CA 92032,

25 TRAIN Stamps 20¢ Approvals, Ralph's, Dept-24,
1864 Murray, Forly Forl, Pa. 18704,

AL Different Foreign. 800-$10.00. 400-§6.00,
Splinter, Rt. 6, Bnl EEI! ampa, Idaho 83651,

AN Unusual J'l‘pprwnl Service, Sherman, Box
153556, thdamm.

1000 Different Worldwide §3.00. lames Cash, Box
63, Nineveh, Indiana 46164,

520 DIFFERENT Slamrléuﬂ New Issues Approvals.
Klondike, Harrisburg, |

YWHOLESALE™ LU.5.—Faorel
Free! Ever “Il Guarante
Grand Rapids, Michigan 49501,
Charge."

Pricelist and utalug
Schneider, Box 124
“We accept mmr

USA BiCentennial “Tall Ships"—5i. Lucia’s Com-
memaoratives—Free! Approvals plus 101 Bonus 5els.
:I:lllam Deems, 226 Race, Ravenswood, West Virginia

100 BRITISH EMPIRE 1
Box 34, Lansdowne, PA. 190

GIANT Polish Collection 15{: when requesting bar-
gain approvals. Oleo, FS, Roscoe, 11l B1073.

ALL DifMerspt Lar U.5. Commemoratives: 300-
tﬁ.ﬂu. 400-54.50, 5 5.50, Cap Peterson, Box 3216,
oulder, Colorada BO303.

U.5. Price List 50¢. Singles Plates Unbelievable
Prices, Regal, PM3, Box 204 (Fleetwood), Mt. Yernon,
N.¥, 10552,

SCARCE Guinea UN Airmails ;2.25,_::311!:: 25¢.
m%vals. Stamphaus, Box 533, Salisbury, Mass.

CAMADA. 25 Difterent Commemoratives 25¢. Ap-

with spprovals. Gibson,

U.5. PLATE BLOCKS and slngles oh &
ta 60% discounts from Harris, STAMP
26066, 5t Louis, Mo, 63136,

OWN Exolic 100 Different! 10¢. Approvals. Stump,
212415, Rosedale, New Yark 11422,

FREE Huge bargain bulletins, Try 121 diff. U.5,
51.00; 100 MWudes, $2.50; or $9.50 buys either 1000
Germany, ar 1000 Latin America, or 1 British Em-
pire or 500 diff. U.5. plus $21.00 valua in forgign. No
approvals, M & J Associates, 2831 Emerald Dr., Walnut
Creek, Calif. 94596,

AMAIING PROFITS! invest in wvaluable U.5. Minl
postage stamps at face value. Delails 25¢ plus self-
addressed envelope. Prosperity Asssociates, P.D. Box
478, New York, New York 10031

oval at 25%
LEMTY, Box

rovals. Wi!mﬂ. Box 116, Dollard des Ormeaus, GQuebec
EI 9G 2H5 Canada. COINS, TOKENS, CURRENCY

0 BRGENTINA—DiHerant, 10¢.  Approvals. iti T
Gabestamps. Box 600, Saco. Haine %ﬁnn. pp TIISE';EI.IE-E for Mew Edition valuable Guidebook “HOW

AFRICA Picltorials, 25 different 10¢. Approval Appli-
cants, Caste, Box 927, Large, Fla. 33540.

LOOK: 300 Worldwide Stamps, 25¢ with Apprwill
Scenic Stamps, Box 19736, Vancowver, Wash. 98563

FREE! Beautiful Nudes Collection, Approvals, Bank-
notes, Summif, 1146A-49th, Brookiyn 11218,

COINS." Also included, 5 ful:ligl caing
from Turkey, Spain, eic., and best EGIN and Sup| |l“-
Gatalog in America. Liftleton Coin Co., Dapt.
Littleton, N.H. 03561.

SET Of Four Curlous 8 and 12 sided, round amd
square shaped coins from Pakistan. Send only 10¢.
Mystic Stamp Company, Depl. CM-1, Camden, New
York 13316,

50 SPORTS PICTORIALS 35¢ With “grmils. Arbour,
3727 Downey Dale, Randallstown, 21133,
RICHARD MIXON 18973 INAUGURATION DAY Cover.
Scarce nmow. Special l-day-only postmark records his-
torlcal event on lovely cacheied envelope. Only %2.
E.M. WALSH, BOX 3J08AH, TUCKAHODE, N.Y. 10707.
UMITED STATES—10 ODifferent Flag stamps 15¢.
lpruulis Blachman, Box 147, Homecrest, Brooklyn,

AMERICAN CREDD Set Free to Collectors request-
ing low priced Approvals from: Richard Thorne, 13317
Lydia Streat, Silver Spring, Maryland, 20906,

99 DIFFEREMT Worldwide—25¢. Approvals. Solway-
PM, B26346. Houston 77207,

STAMPS 2¢ Each Mownled knll order, Smith, Bok
5826, Ft. Lauderdale, Fla, 33310

FREE, L.5. Mint Set. l'ﬂl.IIII-. Hildebrand, Box
5645, Redwoad Gity, calilurn a 94063,

U.H. MINT 25 DIHuunt $1.00. Philpot,
New Berlin, Wis, 5315

0% bliN‘IHl‘l—-wnmlmu.
Gains, Box 788, Mattoon, 111, 619

300 Different Worldwide, Plus Approvals, $1.040.
Figs, AGP, Thornville, Ohio 43076,

U. 5. 30 Different mint commemoratives
E;ﬂ‘a\:‘ll Gordon Davison, Hillsboro, New

Box 111,

ifrltrll approvals.

1.00! Ap-
ampshire

VIETHAM 25 Different 'lﬂ; aﬁlm‘ull Sam Chazen,
Box GGG, Delray Beach, FI

“INVERTED illﬂl“—Hlmm:iold “f wilh HJ
provals, Belmont Stamps, Washington, D

50¢ BRINGS You 100 pictorials plus w:uwm
mull Capl. Shaw's Stamps, Box 277, Ocean Par
ne A

BREATHTAKING Beautiful, 50 different mint Monaco
pictorials-commamoratives uﬂIjB:Ii.EH with mint cam-
gllgsls sot approvals, Pagoda, 132P, Sidney, Ohio

WANTED—ALL US STAMPS  USED AND UNUSED,
UM AND UNGUMMED, AMY AMOUNT. SHIP INSURED,
IMMEDIATE PAYMENT, CAMBRIDGE STAMPS, P.0. BOX
266, CAMBRIDGE, NEW YORK 12816.

GOLD COINS 1 the World, Thoussnds of United
States Coins, Free price list, Piesse send long en:
velope, Self-addressed, stamped, Silver Cenmter, Box
22171-M, San Franciscoe, Galilornia 94122,

LAST Praof Set I Silver, 1964, $7.00. Free Coin
E;Iﬁaﬁl;g. Village Caoin Shop, Dept. P. Plaistow, M.H.

UNCIRCULATED Silver Dollar §7.50. 1953 $2.00 Bill
ﬁ.ﬂiguhures. Coinpocket, 342 Central, Lawrence,

LINCOLN Cent 1909-VDB £1.00. Chili Coim, 1350
Buflalo, Rochester, N.Y, 14624,

lm:.l.lnul' Proof  Sefs—1957—1959—1960—Each
i 1961-—1962—1963—1964—19685—19695—
1#?1§—|ms—sun $5.49. 15738 $13.49; 13748
14,49, 19765 BiCentennial Set $18.49; All Fourteen
ets $99.40, Aebee's Incorp., Omaha, Mebr. GBL1L.

PRICE Lists of United States sllm[:: and Coins. 25¢
Refundable. Bryson, 612M While, Toledo, Ohio 43605,

WHEAT PENNIES—Circulated fillers—1834 thra 1959
PDS—Your choice 15 different—3%2.49, Emporium, Box
263, Arcadia, California 91006,

25 U.S. Airmails Hﬁ Fres Il=u
Runnymeade, Fraderick, Maryland 2170

“WORLD'S RAREST STAMP" Sel from num-—ﬁ
for lpwnl Customers, R, Jones, Box 590, Cambridge,

Wellh, 2103

FREE Mint U.5. with approvals Etlmns Unlimited,
Box 2295, Kalamazoo, Michigan 4

20 HISTORICAL U.5. Commemoratives 206, U.5. Ap-
I'I:'. PINTD STAMP CO., Box 111, Park

rovals acoom
idge, 11l 60
!IIHHI ITM Mounted In books.
TRUST fl'.l Box 100-P, lamaica,

STAMP
MNew York 11435,
FREE Surprise collection sent with approvals. Gould,
1784 Union, San Francisco 94123,
PEMNY! Approvals! Regardiess catalogual Wioster,
4164 52nd St., San Diago, Callf, 92108,

300 DIFFERENT lulr?ul 50, Smith, S08-A Brooks.
College Station, Texas 77

100 OLD United States betwesn 1881 and 1830,
$1.00, Ed Roush, 423 Shepard, Mansfisld, Ohlo 44507,

U.5. BARBAIN, 50 Different 25¢, with beautiful
qufallawm. spprovals, Stamp Center, Kennabunk, Malne

100 DIFFERENT United States Commamorstive, 50¢
with Discount Price List. Shalron, Box S47C, Morth

Miami, Fia. 33161.
St complete $1.50. 1¢,

U5, MINT Spacials! Flag
I:f. Famaus Amailcans ;!1 dll'!lull: f‘ H Ful
sf, Brooks, 2601 Avenus *'U", Brookiyn,

110 DIFFERENT U.5. Commemoratives. I.W.
Stamps, 7807 Larchvlew Drive, Dallas, Texas

WORLDOWIDE New Issues—Frea Weekly |llustrated
lilltzl;.n Brooks, 260IN Avenue “U", Brooklyn, MN.Y.

80 DIFFERENT Oid LS. Revenus illl'li 1.00. Win-

chister Stamps, Box 3562, Mansfield, Oh 7.
DIFFERENT 'l'l'uﬂﬂiﬂll ﬂ#&nmm Tibbets,

8675 Meadow, Downey, Callfornla

FREE New used Congo animal sel, p#rmllll in-
cluded. Alpsughco, Box m Highbridge, N.). DBEZS.
80 YEARS Oid, fiteen difierent United States, over
ty- :’l.llrl nli—f‘;‘!g with & Em“ll, lanon, Bex G11.P,
ochelle, Mew York 1

SOUVENIR Sheet 25¢, with approval request, L & L
Stamps, Box 34344, Houstem, TX 77034,

OLDER U.5. ON APPROVAL, SURFRISINGLY GOOD SE-
I.Eﬂ'l'lllﬂl FOR ADULT COLLECTORS. RIVERTOWN, DEPT,
LOWELL, MICHIGAN 43331,

Fl.ll Catalog: 3,000 different packets! Ullery, 1016
Meridian, m:ﬁ"mu. Indiana -IIEH g

STEEL STAMPS. Multicolored 1ntln;l rimted on
USS steel foil, Mint set from Bhutam, 25¢. Tnpiul
lpgruﬂl:, LeBlanc, Box L1OPS, Glen Cove, New York

SOUVENIR SHEET COLLECTION, 50¢. 10 beautiful
topical souvenir sheels—space, s, animals,
Nlﬂlirlll- others. Retail walue $5.00. Topical ap-

?W‘-‘Il gBlanc, Box 110Pal, Glen Cove, Mew York

ANTIQUES, RELICS, INDIAN
GOODS AND CURIDS

ORIGINAL Antique Telephones, ibus. 19?5 Catalog
30¢, Talephone Co., Turtle Lake, Wisc. 54889

INDIAM Relies, List free, Arrowheads Ism dai.
Folsom $10.00 each, C. Secrist, D“IHIIIJ Mo, HHI

SELLING 10,000 indian Relics, Arrowheads. Knives,
is:n;ﬂlt&ﬂ Scrapers, Eic, List Free, Lear's. Glenwood,

COLLECTORS MEWS, BI: rnum:hi:r AEWSPAPEr COVErS
ALL collectibles. Over 1,0 E," sell/ trade ads.
g !ﬁ yr. Sample $1, Box 155 rundy Cenber, lowa

Il.l.l-ll-t.l Wooden Hicu'—-mﬂlm Catalog Free.
Indianhead, Indlan Pass, Fla. 32458

2 NUDE Sets plus 100 athers 35¢.

Ap rovals.,
Coleman, 411M Hawthorne, Smithville, 0.

HOBBIES Magarine Far Bnlll-l:tur'i, Sample $1.00
1006 South Mlcﬁpn. Chicago BOGOS, g

FREE First Day Cover, Approvals, ull. Box 9&.
Cooparsburg, PA. 18036,

EXCHANGE YOUR DUPLICATE STAMPS: Write: EIVK
EPH-:IL 14 ‘Whittlesay Avenue, West Orange, New
wraey 07052,

YOURS FREE! 55 Valuable Red China old and new
postage stamps previously banned to Americans by
the U.5. Govw't. At last you cam legally own them—
you may newver have another chance as supplies are
strctly limited so m fast! This spectacular and
anuing offer given to introduce Menmore's sensa-

| world-wide Stamps-On-Approval Service for
FREE examination. Buy 32.00 or more and got valu-
able bonuses of buy nothing-—relurn salections—
cancel service snytime. In elther case the 55 Rad
China stamps are yours to Img FREE. Send 10¢ for
313-&;!-;: to: Kenmore, Milford CR-T22, New Hampshire

LIQUIDATING Tremendous Accumulstion, Callections,
'i]llu;“lllrlmn, Lists Froe. Alatalo, Maynard, Mass.

SPECTACULAR WORLD COLLECTION—10¢. OVER 100
STAMPS! PLUS U.5. CATALOG, DISCOUNT ACCESSORIES
LIST, WORLO-WIDE APPROVALS. GLOBAL, BOX T92P,
LIVERMORE, CALIFORNIA 94550,

MAIL FROM HELL Valuable Strange Caribbean Cover
Free to purchasers of our inexpensive stamp lots,
Infarmation for mm ed self-addressed envelope. No
approvals, Or, t Moore, Box 16136 Wichita,
Kansas 67216,

28 BRITISH Colonles 10¢. Approvals, leih. Box
14383IPM, Mll'mﬂ lis, Minnesota 5541

MATIONAL PARKS (740-49) F-WF minl !E only $3.50
to approval applicants. Refundable, STAMPS-A-PLENTY,
Box 26066, 5t Louis, Mo, 63136,

FREE 0.5, minis wiih & rmlll Chapman, Box
4BTM, Galesburg, Michigan 4

MODELS—CARS, SHIPS,
TRAINS, PLANES, ETC.

QUALITY Model Engineering Supplies. Small quan-
tities. ﬂltllﬂ!"l 25 illrnni: Laboratory, Box 36356,
Los Angeles

SHIP Model Kits, f-ltmu. plans, books, toals, en-
fmu motors, 1976 illustrated catslog $1.00—""re-
undable with first order”, lames Bliss & Co., Dept.
SM, Route 128, Dedham, Mass, 02026,

MODEL Airplanes—Big 220 Flll Catalog $1.50. Sig
Company, Montezuma, lowa 5017

LIVE Steam powered hnhﬂr# rallroads| All sires.
Complete “boll-together kits," and rou mli g
Ewcellent dume 100 pl tllllﬂl 2.00. Litte
Engines, Lomits, California

SHIP And Alrplane model l|lt| catalog 25¢€. Sclen-
tifie, Inc., 340 Snyder, Berkelay Melghls, N.). 07922

SHIPF And Yacht maodel fittings: Pime construction
hull kits; blueprints, Send §1.00 for illustrated cata-

log. A.J. Flshar, Inc., 1002 Etawah Avenue, Royal Oak,
Michigan 48067,

MASTER Shipbuilders cau 128 Pages, Kits, Tools,
Books, Filtings, Wood, . Ships Uniimited, Box

32X, Marton Grove, IIHnull lnnl:

RADID ﬂﬂﬂﬂ“ ll la Boats, Helicopt I Br
Discount Catala EH:II' - Modelers ‘éup;ur “Box 7185,

Maontgomery, AL
CHINESE Junks, wood ship models. Kits or pre-
assembled, Free brochure, Write:  Ship  Model

Emporium, 15260 Linden Ave, No., Seattle 98133,

SHIP Anmd .ill‘%llﬂ-l Mautll-—-tmn? 25¢. Donns
Maodels, Box 1219P, Boston, Mass, 021
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KITES, GAMES, PUZIZLES,
NOVELTIES

A STICK, A STRING—A BUTTONHOLE!M Untie this
magic package. Guaramteed fun!!! Only 5249 Enter.
prises, 13725 56th South, Seattle, SBU68 (1E10)

PARACHUTE. Big high Nyeér with Ilum:hl-r Slu-rdj'..
umique toy. %375 postpaid, Wallco, Box 396, Winns.
boro, Texas 754594,

BACKGAMMON! Fla
secrels. Only §1.50.
Corming, N.¥Y. 14830

UNIVERSITY Degrees ipﬂmvg shipped Immediately,
Authentic Seal. State-2U8, Box 5222, Statlon F, Ottawa,
Canada. K2C 3HS,

BACKGAMMON! America's hottest Game Sensation!
Booklet reveals secrets for Successful Play. Ideal for
Beginners and adwmud# ers. §$2.00. Manor House,

. PM1-BGEZ, 152 riway Drive, Montgomery,
Ilinois 60538,

expertly. Booklet  reveals
mpire Gifts, 178 E, First S5t.,

ATTENTION! I1's timeé o ordér r 1877 home own-
grg AGth snnual BUYIMG GUIDE. This BIANT 859 pﬁ#
catalog 1% leaded with SUPER DISCOUNTS on thousa
of MAME BRAND tools, CB equipment, spplisnces, alr
conditloners, electrical components, motors, lawn &

lrden equipment, etc, Invaluable source book lor
Im.lrsel ers, experimenters, inventors. SAVE WUN-
H!HI DOLLARS, Example 16hp garden tracior save
2.00. All merchandise new direct {rom national
anufacturer/Distributor, Quantity limited so ORDER
TODAY! Send £5.00 Eru!undihlzi to: Frank H, Monroe,
'""5 Dept. 3, 595 industrial Bivd., New Albany, Indiana

47150,
“SURVIVAL /Military” — Books/Manuals _ Calalog—
“Survival" Freeze Dried Foods By Case, Rush §1.00

Cash: Ken Hale (K-100), McDonald, Ohio 44437,

ATHEIST Magarine, Catalog, 6 Stamps, Box 2832,
San Diego, Cal, 92112,

MAILORDER—MNationally known MILLIDMAIRE revenls
gecrets of success. Teaches you personally, Write for
informative n.n-u.lti gift utllnr snd complete detalls.
EVERYTHING FREE! Mo obligation. Gil Turk, Dept. 516,
Montvale, NJ D745,

SAVE MONEY! 54.00 Forwards Your Mame to Every
Business Opportunities Ad This Issue, Knight, PO Box
1481, Springfield, OH 45501,

EARN %500/THOUSAND STUFFIMG ENVELOPES. Free
detalls, Send stamped envelope: Kenney Co., RE Box
297, Bediord, Pa. 15522,

FREE MOMEYBOOK, ''MILLIDNAIRES SUCCESS SE-
CRETS", Fortune Bullding Details Revealed, Millions
Unitd,, Box 41023-C, Indianapolis, Indiana 46241,

“HOW To Operate Bookkesping Service for Small
Firms' , , . Home, sparetime! Write: Mitchell's, 4568
Marlow, Enﬂn: Htli Florida 33512,

BUYERS leuﬁngmnf Classified Booksellers—S5Send
3.85: Franklin k Company, RD3, Box 305K,
erset, N.J. DBATI.

'I'I‘IHI'I"I' I.III'II“I'H' I'H'*‘rui of Bachelor, Master or
Doctor i most subjects. Your name and degree im-
printed. Completely Sﬁurlau: but impressive as genu-
e, Send ;Iﬂ‘ﬂﬂ with name and degree to: Stanle
Hardwick, 25 Lewisham Way, London SEL4, England,

MAGIC TRICKS, JOKES,
VENTRILOQUISM
BE A Magician! Large Professional Catslog $1.00.

Plus FREE Mystifyl ic Trick, Magic, Inc., S082-A
Lincolm, Chicago, 11 rmhjéum.

FREE! Tricks and Novelties Catalog, Terrace House,
Box 81, Methuen, Mass, 01844,

YUNUSUAL" Books! Catalogue Free! International
Imports, Box T798PM, Atlanta, Georgla 30304,

PLAYS, SONGS,
MANUSCRIPTS

LYRICS-POEMS Wanted for musical setting, récord-
ing. Promotion available on selected i'lhulbl.ll-
tlDﬂUDﬂ Ofter. H-nn‘thlE H'ﬂlrﬂ Talent, 17 (PM)

ongwood, Quincy, Mass, 02169

WANT Your book published? l.um how we publish,
advertise, promote, distribute. All subjects., Free
booklet f‘H 'il'.lntlr,l, 516 W, 3ath Street, New York
City. 10001,

FABULDUS MAGICS New 1976 mlnwﬁ
Specialty urder: mlrgm Same Day. No lum.
ﬂuu]w; ln:, EE] East Charleston, Las Vegas,

Nevada 89
FREE IETﬁ- ic Catalog plus gift cerlificate!
Imperial, Box B23F, Worcester, Massachusetts 01601.

umumlm Information fres, EXCITING FULL
COLOR DUMMY CATALDG—25¢. Maher, Box 420PM,
Littieton, Golorada 80120,

TWO! Different Magic Cals Catalogs 25¢. Miaml Magie,
09734 Bird Road, Miami 33

WORLD'S Finost Iill'ﬂ'llﬂlml magic tricks. Joker's

Movelties. Glant | ltrltﬂ catalog 25¢. Top Hat,
Evanstom, Illimois GO204

FREE! World"s Il-ldln; mlltr ::l'tll . 1600 Fun-
makers, Jokes, luh Illl:hlu.
Jewelry, P :nﬂnlu NE0N- Srm:n L. Clamens,
Mich, 4804

500 ll.Ll.Ilm'I'lIH‘r—ﬂ Cata Pages—Frae Trick
—50¢—Manhattan Magic, Box YC 10011.

FROFESSIOMAL Magic! Factory Direct to You. Giamt
1876 Catalog—31.00. (Refundable), Hank Lee's Magic
Factory, Dept. 10, 24 Lincoln Street, Boston,
Massachusetls 02111,

FREE Trick and [:ﬂm&] 25¢. Maglc & Fum, Box
1936-PM, New York, N.Y, 1

FIVE PROFESSIOMAL MAGIE CATALDES $1.00 (Re-
funded first order) PRACTICAL MAGIC, 2311R Whitney
Ave., Hamden, Connecticut 08518,

MAGIC Trick and catalog $1.00. Milnes,
Princeton Rd., New Castle, Penna, 16101,

UMIGQUE, Catalog 25¢, Refundable. Gifts And Gags,
61934 Lake Murray Blvd., La Mess, CA, 92041,

MAGIC! Large combination professional and amateur
catalog, 50¢, refundable, Order from old, refiable
desler. Fast service. Jeffries Magicland, Box 274-A,
Dallas, Texas 75221,

SUPER Magic Catalog, Free Trick, 254, Moon Magic,
Box 12199, Boston, Mass. 02104,

REBIND YOUR DAMAGED BOOKS. With a few comman
tools and & homemade book press (plam included)
you'll be able to hmdle ll1 thing from a torn hinge fo
a complete rebinding. Photocopy of article as il ap-
[eear in P.M., avai IBII for $1.75. Send orders to:
Popular Mechanics, Dept, HE, Box 1014, Radio City
Sta., Mew York, N.Y, 10019,

1105-A

swmw SONES! Urgent
ment. Betty's Music Makers,
Treasure |sland, Florida 33708,

Meeded, 50-50 Agree-
03558 Faradise Blvd,

LEATHERCRAFT Guide Book, Extra incomé or hobby.
Make handbags, walchbands, leather jewelry and
mare, 3425 VIRGIMIA HOUSE, 305 sl View,
Bridgewater, Va, 22812,

$240 FROM OME SHEET PLYWOOD! U-Build Poaor
E"l“ B%latﬁt:i““ 35¢. Mile-Hi, Box 3173PM, Boulder,
olo,, N

MAKE $2,000.00 MONTHLY, Write: Eagle —A—
E!Tl:wéilell 2021 MNorth East 19th, Oklahoma City,

“EVERYTHIMG You Ever Wanted To Know About The
Mailorder Businéss But Didmn't Kmow Where To Find
It §5.00. Particulars free, (Dealers wanted.) Neil H,
Tashker, Shamokin, Pennsylvania 17872,

MAILORDER Manuiacturer :nnmu ‘Frem Wealth:
Buudmgampnrt“' Assists Innm' Write. High-
lands 151, Cassville, Hﬂ

OWN Collection Agency!! $25,000. uu Yearly Possible,
Master-PM, Dawsonville, Georgla 30534,

YOUR CATALDG PRINTED—Low as 4¢ for 8 pages
S4%¢ for 16, ete, From comera ready copy. Free
sample and prices: Dinmer & Klein, Box 211888,
Seattle WA 9E111.

I WILL Stulf 1000 enveiopes for
formation Write: James Ellis, 504 4t
cisco, Cal, 84107,

500.00. For In-
5t., San Fran-

BUSINESS OPPORTUNITIES

PLANTERS, Wooden. Earn 510 per hour 12 Beautitul
:Iul ns, Send lF to: Hlltirs, 15th Ave. North,
etersburg, FL. 33713.

$10,000 GUARANTEED OR OWE ME WOTHING. Mo
rnmpu'tlimrl umu r hour possible, Detalls Free.
iénﬂnln Dept. B, P.0. Box 11065, Orlando, Florida,

“HOW To Make Money" Amazing Mew Way To Start
your Import-Export Business, Learm how without in-
veiting in merchandise, $1.50. Bembry Interprise,
PM10, 1009 Ringo Lane, immokalee, Fla, %

IMPORT-Export opportunity, profitable world-wide,
mail order business from home, without capital or
travel abroad. Wa ship plan for no risk examination.
Experlence unnecessary. Free report. Mellinger, Dept.
C270A, Woodland Hills, Callfernia 91364,

CUSTOM PICTURE FRAMING—A satisfying profitabie
craft! Learn 8t home—no experience meeded, we sup-
Fl’ everything, Hooklet mailed free. Creative

famecrafters, 1205 W, Barkiey, Box 16, Dept.-CEJ,
Orange, California 92668,

HOMEWORKERS! Big Money addressing, mailin
velopes. Valuable offer 10¢. Linco Publ atlms
Peterson, Chicage 60659,

ABAJDONED INDUSTRIAL SILVER—Yours for taking!
;:!l:l ,000 yearly possible, Free information: Silverman
3, Box 548, Woodvllle, Texas 75979,

Bl& PROFITS In Real Estate. New booklet tells how
and where. Just $1.50. Elrﬂlnll I.‘-ert PM-XA, 504-285
Mohawk East, Hamilton, Ontario, LS

BECOME Tax Comsultant. Our students eamn %1,000-
£3,000 every tax season preparing returns evenings.
State approved. National Tax School, Monsey 2ZKG,
New York 10852,

IMCREASE Your Income, Start home business in
sparé tlime, Several free ideas. The Eclectic, 128A
South Broad, Thomasville, Georgia 31752,

$200.00 DAILY. Guaranmteed Results. Samples, Infor-
mation, $10.00 Refundable. Graphic-Arts, Box 1333,
Rapid City, South Dakota 57701,

TAKE Catalog orders, We drop-ship 1001 best-salling
inm:llltr products. Lowest below-wholesale Jmns.
Immediate delivery, Spectacular home business
tun_ﬂ Free Book. SMC, 6061 De Scto Ave.,
Woodland Hills, CA 91365,

w Monthly. Ralse Rabbits, Laboratory Ani-
i or us. We supply qu.rlltlrl:ulll.r Breeders, In-
structions, Financing  Arrangements.  Details-258.
Laboratory Anmimals, Inc., , Countyline Road,
Pentwater, Michigan ‘48448,

FREE Jewelry Sales Kit. Make 233% Profil.
Courtesy Gems, 1634 Bogart, Bronx, N.Y. 10462,

FREE 100-Page Catalcg waiting to bring you Bi
spare-time cash commissions. Sell Advertising

atches. Every business a prospect , . ., complete
selling instructions furnished, Steady, repeat business.
Dept. MX-1078, Superior Match Company, 7530 South
Greenwood Avenue, Chicago, Illinois 60619,

HOW To Receive Excellent Second Income at Your
Mailbox. Send stam addressed envelope. William's,
Box 2614H, Laurel, Maryland 20811.

BE YOUR Own Boss. We show you 1001 ways to
profit. Free! Send name, address, g; Perry, 13263-F
Ventura Blvd., Studio City, Calil. 91604,

MAILORDER—Establish own business, Everything
supplied—catalogs, ads, mailing lists. Merchandise
dropshipped. Gif-Guide, 5818 Venice, Depl. 464, Los
Angeles 50019,

EARN Money Raising Fishworms for us.
Dakhaven-18, r Mill, Tenxas 75104,

Write

DOUBLE Your Momey, Hottest, mwrsl Business Yet,
Used Boats, Customers come fo Operate almosi
anywhere, Proven in Operation By iuthnr Complete
Plan $10.00. Information mn Al 'ﬂ'huhr. R4, -Box
575, LaFollette, Tenn 3

BOOXS & PUBLICATIONS

WILDERMESS Living! Sheiter, Food, Power, Hmlnnl
Self-defense, Military, Books—Vital, ils:l.rmtm!
traordinary! Free catalog. Adobe Hacienda, RFD 3
Glendale, Arizona B5301.

PUBLISH your book! Join ouwr successful authors:
publicity, advertising, promotion, beawtiful books. All
subjects invited, Send for free manuscript report and
detailed bocklet. Carltom Press, Dept. PMJ, B4 Fifth
fvenue, New York 10011

WATIOMAL Geographic Magazines, 1888-1977, any
llsgslualrg. Buxbaum, Box 465-PM, Wilmington, Delaware

FREE Book. Prophet Elijah Coming Befocre Christ.
Mu':ddu Mizsion, Dephk. €3, 481 Thurston Road,
Rochester, N.Y. 14619,

CLOCK And watch repairing books, tools, materials
Free catalog. Morth American, Box TTAXA, Fox River
Grove, Ilinois 60021,

FREE! List of Low Cost P
Happiness, Personality, Weal

ular Books! Success,
., Personal Problems.

Sebring Emterprises, Dept. PM, 10, 2420 West Roble
Drive, Wissimmee, Florida 32741.
E2 POPULAR MECHANICS

mnmtntl Eumple’:e 34 lesson course, Moneyback
Guarant %$6.95. Fischer Co., P.O, Box 1033,
Hu:amnnd calif. 93560

$250,/1000 EMVELOPES STUFFED! FREE SUPPLIES!
Rush Stamped Addressed Emvelope. F/L Enterprises,
Box 247P, Thomaon, 11, B1285.

$480.00 WEEKLY!! Extra Income, Fres Details.
Products Unlimited, Dept. 2410, 1848 walley Rd.,
Champaign, 10, 1820,

MAILORDER Millionaire helps beginners make §500
weekly. Free report reveals secrét plan! Executive
1A10, 333 MNoarth Michigan, Chicago 60601,

$300 DAILY PROFIT EASY! Amazing Book Tells How
At Flea Markets, Swap Mests. A eginner Can Do
it. $5.95 Mone Back Guarantee, ictory, Box S05-MX,
Van Nuys, Calif. 91408.

SECRETS! Mail Order Success. Intermatlonally fa-
mous expert reveals how to make home business for-
tunes, Beginners: Get free report “Make Monmey By
Mail"'. Discloses free nrluar!lﬂrlls profitable products,
Mailce, Dept. CCTOA, Woodland Hills, California 91364,

TURN IDEAS INTD CASH bookist shows how NOT A
GIMMICK send $1.50 to: BARBIE'S CHOICE, Depl. 64,
R.R. 2, Box 231, Wapakoneta, Ohio 45895,

PIAMD Tuning quickly learned with home study
course. Diploma granted. American Tumimg School,
17050 Telfer Or., Morgan Hill, Calif, 95037,

BECOME Our Mall Ovrder Distributor with $150 invest-
ment., Freg Brochure, Audit Comtrols, 40 Brookslde
Ave,, Fair Lawn, New Jersey 07410,

VENDING Machings. No selling. Routes earn amazing

profits, Big catalogue Free. Parll.wi]y Maching Corpora-
#Hﬁ!ww B Greenspring Drive, Timonium, Maryland

$1.00 LISTS You yesr sent to 1000 Importars, lob-
bers, Mallers, our malling yesr. Dixleml, King,
North Carolina 27021,

HOW TO RAISE $100.00 to %1.000,000.0011 Write:
Capital-PM, Dawsanville, Geargls 30534,

| MADE $40.000.00 Year oy Mallorder! Hl#ﬂ
others make momey! Free Proof! Torrey, Box
Ypsilantl, Michigan 48197,

MAIL Baby Catalogs to New Mothers for Big Profils!
Details 25¢. Volz-PM, Ypsilantl, Michigan 48187,

FREE WEALTH BODOK: 2100 Unigue Ways To Make
Money!" Worlds Biggest Collection of Homs Busi-
nesses!! Success-M, 26903 West Eight Mile, Detroit,
Michigan 48240,

WORLD'S Largest Supplv. 25% to 40% under whole-
gale, Claseonts, WAWE KONE Ciethes. Aotomobites
Electronics. Free Detalls. internmational Buyers, Box
16386MM, Portiand, Oregon. 97233,

(Continued on next page)
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EUSINESS OPPORTUNITIES
{Continued from preceding page)

REPAIR  Hydraul Jacks—Details  Fres.  Write:
Hﬁull: Parts s\q:pl‘r. Box 4157, Brownsville, Texas

STARTIME A BUSINESS! 'HE CAM SHOW YOU THE
IMNSIBE SECRETS. TAX TIPS, COST BREARDOWNM, OP-
TIONAL BOOKMEEPING METHOD, OUR BUSINESSMAN'S
HANDEODK CAN SAVE HUMDREDS DR THOUSAMDS OF
DOLLARS FOR YDU, BBHG, 880 Bergan Ave., Jersey
City, N.J, 07306,

YOUR Own Majl log Busimess. No Merchan-
dise Investment, Detaile Fres. AM. Saias, 3114 84
.. East Elmhurst, NY 11388,

EMJOY Your awn business, good income, sound op-
porlunity, no :aplta! required details 25, Found,
A02 Edmonstan Dr., Rockvifie, Md. znas

F..u.u $60.00 Daily mamufacturing Concrete Fence
Posts. Practically no investment. Send stamped-ad-
dressed envelope. Amerlcan, Excelsior Springs, Mo,

Ga024.

EXTRA INCOME T0 $15.000 A YEAR PARTTIME. WO
H.5. OR COLLEGE NECESSARY, EASY, SIMPLE, NO LARGE
:;"r%;ﬂ%“ BEHD, B30 Bergen Ave., Jersey Cily,

$70 T0 $200 WEEKLY—Home, Spare Time Simplified
Mail Bookkeeping. Immediste income. Easy, Auditax,
Box 347418, Los Angeles, Callf. 80034,

FREE Repor! guarantees you 3100 order!! 3500
liﬁlaa;%yl Mo selling. Depl. AlD, Beox 69, Oneonta, N.Y.

%400.00 MONTHLY Raising giant fishworms. Scillass
method, Charlie Morgan, Bushneil, Florida 33513,

PII.'IFII'I- FROM CLASSIFIED ADYERTISING! Bookiet
shows you hmnl {0 start your own business with Clas-
sified -r:rti: l:ln!m:l.m {Refundable with ﬂrs.i

m"ﬁn ET. l:‘l'E-“I:" Wy, Too1s,

BLOCK MIM:. Posts, Mold Catalog $3.00 refund-
able. Carlayne, Route One, Box 95, Rapid Clty, South
Dakota 57701,

$231.00 EXTRA Weekly Playin
Garnt"lr Details—Business, /]
Georgia J1707.

SELL SENSATIONAL LOW-CDET
Lightening seller. Ex
trial. Morthwest Electric Ave, 21
57301.

Mail Order *'Money
Reobinhood, Albany,

BURGLAR ALARM.
ional margin, Samples for
Mitchall, 3.D.

HOW To Publish Your Own Book, Song, Course, Chart,
or other Printed Product, and Market It w:ur‘ldmdel
Free Brochure. Shinnce, Box 3577, Central
Oregon 87501,

$200.00 MOMTHLY. Spare time Business Flan makin
Noveity Items from scrap lumber, Workshop Five, 3
Harney, Yancouver, Washingtan 98660.

CLASSIFIED ADVERTISING. 60,000 Buyers. $.15/
word. Details $1.00. (refundable} Salce, 14328 Birch,
Lewiston, idaho B3501

GET RICH! Use other people’s mon
broker, Write: Milligan Trust, 565-
Bowlder, Colarado 3.

NO MEMBERSHIP FEE. Make 2 to 3 times your cost
on gifts, toys, jewelry, carded merchandise. 1001
othars, Send 51,& for catalog, price tst. Refundable.
William Perry, 6670 W. B1st, Los Angeles, Cal, 50045,

Paint,

. [Be money
Mohawh,

WATCH REPAIRING. For cash income or hobby, Free
sample home :lud: lesson, Chicago School of Watch-
making, YKA, Fox River Grove, lilincis 60021,

2,000

CONTROL %1,000,000 IN REAL ESTATE! MWt

manthly. No stlllnn No Capital 1o start, Umique

hhl:u 1] uﬁu.rt i, Free ochure, Kazhbulider,
1132-1 ind lrllpulll. Indiana 46225,

BECOME A MILLIONAIRE In 90 days using legitimate
busingss procedure 'rlril.qul unknown 1o 99% of
rmm public! Detail—send Enl.nr Schnella, 1610,

on 213, Ruthven, Ontario NOP

FREE MOMEY, Free merchandise, free wholesale
catalogs, Address bookiet zs.m. Harvir Co.-P, L
Box 54, Nisgara Falls, N.Y, 7

ll.l.t $2,000.00 MONTHLY. Spare time, Unique
roven enterprise. Mo selling. No ca Itil to start. Frea
rochure, Kashbullder, Box 1132- Indianapelis,
Indians 46235,

PHOTOSTAMP Agents w-ntaul Make Big Monay Fram
Mome  Mailorder. Free th' Inﬂum:tlm
Postermatic-CT, East Fmidn:m

lllﬂllll Mew Easy Way To Make $200 Weekly.
Rosults Guaranteed. Sales Exchange, Dept. AlS, 2418
Belgrade CT, Augusia, Ga, 308086,
MAKE Money Selling Provem Symihetic Lubricants.
Write: GBS, Box 0, Sparks, Newads 89431,
HOW fﬂ MAKE $2,000 WEENLY A Home using other
money. Guarasteed, Free Detalls, E:hllau

CALIFORNIA MAMUFACTURER MEEDS HIH Tn assam-
ble our product and be local agent, experionce wm-
necessiry. May start while presently emplo
Five-Figure income for responsible applicant, 5 K.E.M,
Manufacturers, 1419 West Dolores Street, Wilmington,
Collfarnln B0744,

1200.00 Iluﬂhlr“ sising Earthworms For Us. Frée
Eabtl:l'l'- Baker Enferprises, Box 193, Sparta, Ohio

START Your Own Correspondance Schoal,
Guidance, Box 2048, Cnull'll. Californla 91732,

.00 HUNDRED Hu!‘hli our Circulars Into stamped
sddressed envalopes, Boginners kit $2.00. Coloasl,
1433P-61 Street, Brookiyn, N.Y, 11218,

FREE Mailordaer I.'lrl:lf{ ? Busimpas Ma
:I;II:H'! World, Box 1355K, Sloux Falls, South

Carper

azine!
kota

A00% PROFIT Bronzing Baby Shoes, FREE LITERA.
TURE. NBC, Box 1904-PM, Sebring, Florida 33870,

BECOME Mw[ﬁgﬂ Broker.” Lucrative! Capital
Sowrces, Box G400 leta, Florida 33164,

$700 Per month earnings possible Filing out In-
comi tax forms at home or tax oMice during tax sea-
son. We show you how. Simple quimr fearned.
Details mailed freq, No salesmen, H urry. B %ﬂ‘m“'
Federaled Tax, 2065 Montrose, Chicago 6061

VIMYL'S WHERE THE MONEY 15! Invisibly repair, ro-
finigh, recolor furnilure, luggage, car tops. Quick.
eisy, Twa small $20.00 abs b day eam you ;:1000 a

ars, offices, muur s, unlimited

month, Homes,
customers. Slarl earning after o day's practice. Sem-
IP, 2007 trone, Chicago

satlonal defalls Fris.
60618, '

GUARAMTEED 5178.00 Weak

worh ma hnur da
Frea Brochure, FAS, Box 13
78213

MAKE @QUICK CASH PROFITS Writing buiiness card,
letterhead, salesbook orders. Every buslness a pros-

ct, F talog, All-Amer] 1] P
AR Gt o, G P8, o

S ey s e 37
T I
Bradiey :vlmﬂ Meariden, E:.lnnl;ﬂ:'u‘; ﬂwﬁ

T50/THOUSAND STUFFING EMVELOPES, COM-
PLETE ISTAMCE, Send Stamped Addressed Envalope,
g;ntntnmristi Box IBOO1 A0, Washingten, D.C.

BIG Profits In wholesals, Over 1,000 items to choose
from,. Send $3.00 for catalog, Wm, White, 1042 Rose-
mant, Chicago, IL 60660,

FREE MAILORDER Report! Plan puarsntees beginners
£50.00 par order—to s?!ﬂ weekly, Professionals, Box
21093E, Seattie, WA 94111

OFFICIAL GUIDE TO AMTIGUES. You Become an
Inatant !lull'm;arltitI 416 Page Volume Tells Mow. §4.98,
Steinson illside, Bemsenviite, 11l, 60106,

SELL Books by mall, Complete dealer zet-
Midwest, Box A4RZPM, smfu'm:. wT:"ﬁEI gy e,

Hox 252’?7 Dept, B10, Housten 77005,

STUFF Ennlzp" 500, 1000 immediately,
51;;;‘ Details 25¢. Ebco PM-10, Box

Free Sup-
33, Miami

MAILORDER—MOW TO BEGINT Send for discriptive
ilustrated folder lstin Iw? puhlir.lﬂun; that gulde
ou ko success. Send ; R. Sumner, Bax

, Haddan Heights, M., uma-

TREAT Yoursall to Better LHe
Profitable Mailorder Business An
No Exparience Necessary, Ftu
Box J13A, Rogers, Arkansas T2

$200 WEENLY! Make, Sell Brl:lﬂl Free information!
Xeito Brieks, 5715 N, Mazart, Chicage, Ill, BOGSE,

HOW To Make $2. to $10. sach cllmlnf Newspaper
Items. No investmenl. Free I:hltllls Clippings, Box
ABIBCPM, Centerdale, R, 02911

NEW! Import-Export ﬂpp-urlunlt-n Newslettar, Do-
tails fram! Intarnational Marketing Services, Box ''C"',
Barstow, 92311,

START WHOLESALIMG—From trunk of your car.
Grow with us. 345.00 investment kit gets you staried,
Retundabile, Details; Send 5.A.5.E, to; R, Sumner, PO
Box B3P, Haddon Weighls, M) DBO3S.

SENSATIONAL Home Profits! 999 Proven Plons to
financial Independence, Freo details, Fullar, 11 Pros-
pect Hill, Harvard, MA 01451,

MAILDRDER. 32,000 Monthly Selling information. Froe
Proof | Asscciates. Box 123LA, Wenonah, N.J. D8090.

998 Ways Possible To Make $15,000 A Year, Start
Home On Shoesteing, Full/Partime. Baygifte, Depl
102-1, Cutchogue, Mew York 11935,

HOMEWORK All You Want, Surﬁl.ln Furnished $2.00,
Myers, 1933 Potomac, Chicago, 111,

SILKSCREEMING — Gold Hlmpll‘* n \rumm:in -
Heme Businesses—See “Printing Presses”™ Classifica.
tion—Techirades.

NATIOMAL Small Business Registry Home Business—
One Man Operations Fully Guaranteed—Free Informa-
than, HEER. Box 699TC, San Antonio, Texas 782049,

$500, THOUSAMD immediataly, stufling nullnpu
Free lur;rlﬂ Rush ﬂam ed, addressed onvel
, Victor, New York 145

with Swecessful,
one Can Operate.
Inll; Write: DelRal,

Denny, 1220 Mertensia, W

STUFF ENVELOPES, 5230, PER THOUSAND, FREE
SUPPLIES, RUSH STAMPED, AGORESSED € :nhmn:
MIN ENTERPRISES, ROUTE 1, BOX PAULS
VALLEY, OK. 73075,

$500 to $1000 or more par month nnrhlna part time,
Start your own |amitorial service, Instruclions on how
much o charge, & T!"Fm““ needed, how to do wark,
g:llﬁ’mii;g.!sn T.A P.O. Box 2&‘24, West Covina,

MAKE $02.00 FROM Sguare Foof Plywood {(ligsaw
or Bamdsaw necessary). (Proof), detalls 25¢. (Refund-
able). Woodart, Bridgewatér, Mass. 02324,

!-IN.I"I'IIDHIID Immedistaly, stufling envelopes,
Free supplies. Ruth stamped, sddressed lrlll'!1:|p!
Dunham Co., Box 1BB1S.A, Memphis, TN, 38118.

o

$200.00 Spare Time Profits. Table Saw Band Saw
required, Details | Woodshop “‘Genie”, 6743
Hanbury, Long Beach, 1FMI], Califarnia S0808.

WODDWORKERS—Turn $4.00 Material Into $34.95.
:: :el%ui&g! Pine Shep, P.0O. Box 78, West Peterborough,

$500 THOUSAMD STUFFING EMYELOPES COMPLETE
Assistance, rush stamped envelope, Jean Enterprises,
Box 09339, Milwaukee, Wi, 53209,

nb 00 Earnings. Industrial Sales. Ten secrels
fram years ol seven digit sales enperience. Cas-
sette recarding. Send $10.00 to: Thirty-Plus, 510 west
Mequan, Mequon, Wi, 53092,

%25 DAILY Fossible stuffing envelopes! Free Details.
Service, Box T15P, Lynbrook, NY 11563,

UMLIMITED HOME EARMIMEGS! Stuffing Envelopes—

CMrlﬂIEl:e Assistance! Rush Self-addressed Envel
5 EIBHIJ 46 Cardwell Street, Orangeville, Ontario

H.I‘I' RICHES PROVEW. BOOMIME Catfish farming.
U.5. sponsored. Financing. Mationwide established
markets, Lifetime depression proof business. Detalls
1.00, SCIENTIFIC TFISH FARMING, Box 1089, S5t
etersburg, Fla, 33731,

WRITER! MANUSCRIPTS MEERED By Publishers' Rep-
resentatives. Write: Cutty Anderson, 521 Fifth Ave.,
Maw York, N.Y. 10017,

EXTRA Earpings Building small items from I-vl.‘fl
?m:r. Write: Sorlie, Box 307, Black Eagle,

FREE_ Detalls—Amazin

Mail Order Moneymaker.
Jomes (PM-10A), Box 11

Winston-Salem, N.C. 27106,

WE'LL Put you wise to sensationally profitable busi.
ness. Target Enterprises, Box 71, East McKeesport,
Pennsylvania 15035

3_ Amd more! Spare time. Free repart:
5.] msm Hlinp, Rancho Cordova, CA. 956

Il'll'tllTlﬂll Eliminates All Background Nedse On ¢.l,
Radia! Patent Hﬂdlnsi. Drawings, Detalls $10. Refund.
a:!lel.z“Hulh”, {CPM, 1 , Kansas City, Missouri

MANUFACTURE CHRISTMAS DRNAMENTS For profit.
For information Bellemore Inc., 23 Lamaille i.'l! Box
972 PM10, Haverhill, Mass, 01830,

SIMPLE Invention Guaranteed To Save Enough
Gas To Pay For Your Car! Patents Fllﬂil!_ -wlnﬁ:
Detalls §10. Money Order. Refundabie k"
Box 6, Hansas City, Missouri 64112,

“FREE MOMEYBOOK! MILLIOMAIRE'S SUCCESS
SECRETS". Write: AALD, 276 6Gth Ave., Timmins,
Canada PaN SM9.

MAILORDER—Dave Hﬂtlr sales, profits with aur
ten  source Iil-tl—-ﬁ names each—all, §10.
Mational Mail Drder Assn,, S818 Yenice, Dept, ':I? Los
Angeles 90019,

“SELL Tire With Itr:m:unlt Studs. Legal All States.

Drawings, Details Order, Refundabla,
“All-Time-Tire", | :|, Box 16046, MHansas City,
Mizsour) 64112,

I MAKE 1983% Profit selling information bet mail.
You can too! Free proot, Stamp approciated, SVEA, Box
73250, Metalrie, Lowisiana 33.

MEW Much Faster Acting Pyramid Power Dovices!
Htmls Pending, Orawings, Detall $10, Money Order.

undable. *'Miracie :&;hncl. PM), Box 16046,
Iumn City, Missourl 64112,

RECEIVE THOUSANDS Of letters each containi
1.00. Plan plus six formutas, send $1.00, FORM

-.E‘I3 PM18, Box 7548, Station "E'} Gwﬂr,, Alberty

BUILD $3.000.00 Foam Plastic Home Dne Week. Sell
:ﬂl 00, Costs BO% Less To Heat, Cool, Palant
ﬂn ng. Drawin

, Detalls 510, Man rder, Refund-
ﬂlll “hrk', (FFM), Box IIILE. mn:’: City, Missouri

97 % PROFIT salling information by mail, Free detalls,
Carson-Whitney, Box 2306B, Littleton, CO B0122.

FIMALLY! Very Inexpensive Hot Solar Ener
tors (110 Cost Of er Of Equal Power)! Able Heat
Homes, Builgings “Free' Al Year! Pltlnt Pending.
Drawings, Defailz $10, Money Order, Refundable.
“Mastermind™, (SLPM), Box 16046, Kansas l.':ltr.
Missourl 64113

G000 Profits from [nexpenzive classified advertis-
nil $200 weekly possible. Complate instructions—
00, Willlam's, Box BOLC, Sliver Springs, MO 20901,

FREE SECRET BOOK 2042 Unigue, proven entor-
rigas'’, Fabulous “Little Knowns” Work home!
aytings, Carlsbad, Calif. 92008,

Hlll.l.’lltbll..fl.'lpurl roducts, and ideas withoul
capital. Highl :prn!illg'lu Free know-how, Mideast
demand, Bax 23, Lyons, 1llinals 60534,

HOW To Augurri A HIIF Business With No Cash
Invesimant, $3.00. Terry Pellz, Box 25-A, Rossiord,
Ohio 43460.

PIANO Tuning Learned Fu::nlx st home! Musical
knowledge unnecossary, Free information, Empire
School, Box 450327, Miam| 33145,

$500, Thousand Immediately stufied un"lmn. lru
supplba:. rush stamped, :durauu nwlgfq
P.O. Box mvmr

nl';l s
Huuwi u.Tm"m ams
(Cantinued on next page)
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BUSINESS OPPORTUNITIES
{Continued from preceding page)

$1.00 LISTS you Mideast BUYER'S GUIRE, Reaco
thousands 1m[:nr1=r$. Mideast Export, 4545 PRESCOTT
308, Lyons, lil, G0534.

MARK WELL THIS DAY! You've come wpon somathing
that'll aftect your life! Write for free 1001 Odds™:
$10,000-3100,000 actually made at rome by odoballs!
Publicoes, Carisbad, Calif. 92008.

LUCKY Charms Can Make You Rich, FREE! Home
Businass Opporunity, Treasure Chest, 9321 Capeview
Avenue, Nonolk, Yirgmia 23503,

YOUR Own bookhesping  Business,
Reports, Box 12420, Greer, 5.C. 29651,

$1,000 Monthly. work One Hour Daily. ''Guaran-
teed.” Write: Unicorn, PM10, S6B Marguette J03A,
Colorada Springs, Cold. 80911,

A LEGITIMATE SALES OPPORTUNITY WITH HIGH
EARMING POTENTIAL WURRING WEEREWDS OMLY. Our
products are the world's hnest woodworking Denches.
You have seen them adverfised in the New York Tumes,
Smithsonian, ‘Wall Street Journal angd other leading
publications, We are now developing a natlonal sales
cln?nlgn and can show you how to eamn five fhigure
profits selhng tnis successful product lime in your
area using tested and proven techniques. Mo franchise
fe#s or nedvy inventory lcading. A small investment
puls you in your own business. An ideal opportunity
far anyone wno can sell, likes people and HE[H’EI:I]'I:IS
fine laols. Call or wrnte: Ric I.lell:htun!; 701 Beta Drive
#17, Cleveland, Ohio 44143, Phone: (216) 461-4677.

MIDDLE MAN WANTED! Unususl ition represent-
ing our company. Mo selling. Reguires telephone, de-
iendlhilrlr honesty in disbursing company money.

anlplluﬂlf income. Full or part time, Inland Empire,
%3%3..; West Dolores Street, Wimington, California

Warldwide

ADVERTISE Your product on Television, Free infor-
mation. Adsearch, 61833, Sunnyvale, Ca, 94085,

GAMBLERE—Freel Win Hfetime income #rom dice,
eutetie, Hmruu?hred harness, dog racing. Guaran-
teed! Research, Box 551 PM15, Mineols, NY 11501,

VENUINE mECRines. o Selling. Koules earn amaning
protls. Hig catalogue Fres, Parkway Machine Corp-
oraton.  1930PMM  Greenspring Orive, Timomum,
Maryland 21083,

$175.00 WEEKLY Correcting Pupils’ Lessonsi Sam.
ples, $1.00! Castla's, S07-LP Fitth, NYC 10017,

GET World's Biggest Whoiesale Impeort Catalog.
Wote: World, Medina, Washinglon 98038,

FHREE WEALTW BOOK: 2100 Unique Ways To Make
Money!” Worlds Biggest Collection of Home Busi-
nesses!] Success-M, 26903 West Eight Mile, Delroit,
Michigan 44240,

5200.00 PROFIT. Sheel La' plywood, Defails 50¢.
Noveltses, 610 So. 24th. Elwood, Indiana 46036,

PROFITS FROM CLASSIFIED ADVERTISIMG! Booklet
shows you how o start r own busines with Clas-
sifid Adverlising. Only $1.00 (Refundable with first
arder.) H. E. KAPPEL, POPULAR MECHANICS, DEPT, P,
Z24 WEST 57TH STREET, NEW YORK, N. Y. 10019,

SELL SEMSATIOMAL LOW-COST BURGLAR ALARM, Ex-
ceptignal margin. Samples for trial. Northwest Electiic,
Ave. 212, Mitchell, 5.0, 57301.

IF YOU HAVE AN IDEA FOR A NEW PRODUET . . . or
a way 10 make an old product better, send for impor-
tant nformation on Protecting. Developing, Marketing
your inventions/ideas for Cash/Royaily sales. Pro-
tessional, fe-based invenlioh Sefvice company. Re-
uest FREE INVENTORS KIT WO, A-BS, Raymond Lee
15%1';”“'“' 230 Park Avenue North, New York City

CLIP Newspaper Stories AL Home! $2.00 Lo §10.00
Each, Write: Flair-PM4, East Providence, R.1. 02514,

HOW | Made $33,000.00 in Two Months Using
Hidden Law. Free Datails: Cress, Box 7506P, MNewark,
Delawara 18711,

MAKE Durable bullding plastic easily, Waterproof,
Firepraod, Economical, Bays Laboratory, RL. 1, Box 168,
Cedaredge, Colo, B1413.

MAKE Statuettes, noveities, imitation marble. Sell
ta stores or start  gilt shop. Free details.
Marbieizing, P.0. Box 11'!!. Baliwin, Missouri 63011.

MAILORDER Can Be And Is Profitablel Free Proof
Reveals How| Pemce Advertising, 38794PM  Wilcox
Station, Hollywoaod, Calif, S0038,

$250/1000 Stuffing Envelopes. Free :upgus. Send
stamped addressed envelope. M. Willen Co., 18408
Ewvergreen, Detroit, Mich, 45218,

MOMNEYMAKING OPPORTUNITIES

SPARE TIME CASH. Sell fampus Hamower Shoes.
Samples, sales kit free. No experience needed. Hng:!'ge
limit. Elgp commissions. Hanover Snoa, Depl. 1654,
Henover, Pa, 17331,

MAKE MONEY With your camera. Lel it provide a
second income. Bookigt tells how and where. Only
1.50, Cardinal, Depf, PM-10, 504-285 Mohawk East,
ambiton, Ontario, L9A 2J2,

GET RICH With secret law thal smashes debls and
brings you $500 to 52 million cash. Free Report! Credit
[BA10), 333 North Michigan, Chicago 60601,

CARVE Your own siﬂ with patented GUIDE-ALL
Roater attachment $25.00, Templales $16.00 wp. Free
Er?ﬁmﬁéﬂ"““ Shop, 7431 Artesia 51, Bueno Park,
allf. ;

EARM $150.00 POSSIBLE PER DAY—Polishing Furni-
ture—Send $2.50 for booklet, “*SHINE YOUR WAY TO
SUCCESS" Mirro-Shine Co,, Dept. PM4, P.O, Box 133,
Williston Park, New Yark 11596.

LEARMN The secrets of repairing junk batteries,

‘'Fabulous Profits” at home. From the Original
Balteryman, ?e: [n;inmin’!', Main Plant, 3100
Ramona Road, Alascadero, GA. 93421,

VINYL'S Where The Money 15! Inwisibly repair, re-
finish, recolor furniture, luggage, car tops. Quick,
easy, Two small $20.00 jobs & day earm you $1,000 a
month. Homes, cars, olfices, restauranls, wnlimited
customers. Start Eamins aiter a day's practice, Sen-
?ﬂ?:ﬁl details Free, WIP, 2062 Montrose, Chicago

$200 Wiiyl Selling Books! Write, Rizdin, Box 655,
Detrait, Mich. 48231.

5200 Weekly Posaible stuffing envelopes, Free De-
tails, Kartax-8, RAZ-60, Scotia, NY 12302

FREE DIAMOMDS Possible . . . incredible, but true!
Complate facts, guarapteed authentic, explains how
others have benefited $5%. Wn?ln not you? Rush $3.00
1o: Collins & GCompany, 437 Ogden Avenue, Jorsey
City, N.J, Q7307,

WIN Prizes! Thousands pald monthiy! Gel your
share! Subscribe today. Year, $6.00. Two BIG issus.
1,00, Prizewinner, 2901 28th 5. No., St Petersburg,
Fla. 33713.

FREE Moneybook Millionaires Success Secrels

Amagzing Profit ugnnrlunltiu. Eamas Enterprises PM,
610 Mo, Wilton Place, Loz Angeles, Calif, .

MAKE 520000 weekly, Details. Senoff Enlerprizes,
156% Albion, Readale, Ontario MY 186G,

MONEY In Classitied Ads! You bet! Froe Details®
Yarbrough Sales, Rt. 1, Judsonia, Ark. 72081.

WRITERS! 3 STEPS To Success $1.50. Writer's Aid:
SPEEDWRITING $1.00. Both for $2.00. Box 2085, San
Jose, Cal. 95109,

$300 PER THOUSAND, Stuffing envelopes, fres sup-
Egﬂ. rush stamped, address envelope, E. Mason,
x §473-A10, Fresno, Calif, 53792

$10 DAILY Writing short articles st home, Begin
immadiately! New booklet reveals how and whore
Send %$1.50. Cardimal, Depl. PM-XB, 504-285 Mohawk
East, Hamilton, Ontario. L9A 2J3,

MAKE Maoney Wriw Simple Reports. Information
Fraa. Rosenberg, 21 Rosecas, Suite 206C, Canoga
Park, CA. 91306.

EWGRAVING, Trophies, Profilcrait, $20.00 Hour or
mare. Frea l‘.‘.ltillﬁg. Ehl'llr.r.lﬂ. P.0. Box I751PM, San
Dil!n Calif, 92103,

MEVER Won anything? Anyone can win Sweepstakes
contests! Frea defails. Services, Box G644.PCK, Des
Moines, lowa 50303,

“"HOW TO MARE COIN JEWELRY," Guaranteed money-
TlmHE; HWALL'S SUPFLIES, 9520 i',mﬂus, Los Angeles

HOW To Make Money writing shorl paragraphs. In-
formation free, nlmrf. lllpll:.lﬂ-!?rl. Ig.'i‘l NI.: Clark,
Chicago, G0660.

227 POPULAR MECHANICS

$200 WEEKLY, Unigue Malling Program, Free Detalls
Rush Stamped Addressed Envelope. Dace, Box 9161
1810, Ogden, Utah 84401

HOW To make b commercial arl. DIPLOMA.
Success, Box 1204 PM2Z, Youngstown, Ohio 44501,

RECOMMENDED Mailorder “Best Sellers''. 25¢. Neil
H. Tasher, Shamaokin, Pennsylvania 17872,

CASH For Pine Conos. Mew market, P.-Shoppe, 3708
Atwell, Dallas, Texas 75208,

EARN $1000 showing our high gquality aluminum,
vinyl or slesl :idlnE on your home. Fres Datails:
%zrsllwu INDUSTRIES, Dapt. PM-AB, Liktle Rock, AR

_ WiN! Craps. Blackjack. Handicapping. Free informa.
lion. Bazaar, Box 496, Chico, Calif. 95827,

BIG WOME PROFITS; Your own addressing, mailing
business; Mew, exclusive instructions shows how; in-
formation free; Morgan, Enterprises, 144-30P0 7Bth
Road, Flushing, New York 11367,

HOME Sweel Home, that's th-!.#rlu to make money.
Full or part time. Olhers are cashing in, why not you?
Erlallhf?etmls. Hamillon Method, Box 4PM, Astoria, N.Y.

§250-5500 THOUSAWD, Stuffing sales eavelopes.
RUSH stamped addressed enveiope, WILLIAMS &
LOWERY, Box 196-108, Accokeek, Dﬁl}. 20607,

MAKE MONEY With your ideas! Turn them imto cash,
Send $1.50 for booklet To: Turner Enterprises, 1GOBFM
Willis Mill ®d., SW; Atlanta, Georgia 30311,

COLLECT Mames, $G.00 Each, Free Datails.
u-:hlugf.nn-m:l, 133’ Falmouth, Rochester, New York

250-3500/ THOUSAND, STUFFING ENVELOP COM-
PLETE ASSISTAMCE, Send Stamped Address E:*ulun-.
%Eg{: Enterprises, Box 1033 PMI1D, Vero Beach, Fia.

.. BROADCAST STATION: Start your own! Free boohlet,
‘Broadcasting,” Box 551681, Walnut Creek, CA 94596,

§500 Thousand Immediately Stufing Envelopas.
Rush Stamped Self Addressed Envelops, R. CFII.!rh.
Company, Box 243, Springville, Cal, 93265,

NEW, Exciting, Mailorder Beginner's Guide, 52.00
;Dﬁlll;r:hlp Included). McGuires, Box 144, Tacoma, Wa,

1

. TN

G000 MOMEY Yriting Short Stories at Home. Simple -

Instructions Explain How and Where, Rush $1.50 to:
Somerset House-F, 433 Roquette, South Floral Park,
New York 11001.

HOW TO Build a Iitetime income by writing, copying
or publishing intgrmation. Anyone can. Details free!
hjﬂ?‘iﬁw Guild. Box 2951MA, Culver City, Califormia

IMMEDIATE INCOME—Six Proven Ways, Gomplate
Assistance, Rush Seli-Addressed, Stam Envelape:
Eﬂ%‘lleln Industries, Box 644, Framingham, Mass,

OPPORTUNITIES EXIST IN GOVERNMENT LAMDS, Join
a select, well-informed  group. Information free.
3335';'9' Plus, Dept. E, Box 198, Farmington, Conn.

MEN-WOMEN-STUDENTS! Earn Extra Cash Seliing
Nowelty Tee-Shirts to Friends. Free Information wrile:
E. ngfoahndlu. 228 Hawtharna Rd., Albrightsviile,

3. )

CASHS Ciipping Mewspaper Items/Addressing en-
velopes, Informaltion  Free! Income, Box 721P,
Lynbrook, NY 11583,

00 Weekly Possible—LUinique Mailing Program
=Qglails Free—Ilones (PM-10), En\l 11766, Winston-
Salem, N.C. 27106,

ENVELOPE Stuffers Wanted! Homeworkers! Write:
Wilea, Postbox 1087-PM, Findlay, Ohio 45840,

FREE MAILORDER INFORMATION!! Everything needed
to start and succeed. McNiece, 4-K Hemingwary,
Malwille, N¥ 11748,

INVENTION Makes $10.00 Biorhythm Charts Fast,
Easy. Twenty m;_lrr Brings $6,000.00 Monthly. Kit 410,
Money Order. Refundabie. ““Miracle Science,”” (BPM),
Box 16046, Kansas City, Missourl 64112,

$200 Weekly mailing circulars. Foolproof program,
Start Imm!dul;tly. l.l'l'rl;tm Hopper, ]I;InPluspénllvlew.
Beampton, Ontario LEX 1W5.

Ideas,
HYDE

FREE Brochure For Dependable Mongy Makin
Write: GLECO PROMOTIONS, P.O. Box 30, NE
PARK, N.Y. 11040 YOU CAN DEPEMD ON THIS.

UNLIMITED Elrnlns.xi'll'lllﬂit moneymaking meth-
ods, Calmes, Box 13103C, Tucson, Az 85732,

EXTRA Income Information. G & H Indusiries, Box
6603, Providence, R.1. 02940,

" HOW TO WRITE MONEYMAKING Bookiets, Folios, Any
:.uh?!nt. Frea detalls, Jaycee Barnes, Box ﬁ]}!, Glens

Falis, New York 12801.

HOW TO WM COMTESTS. %1.50. Bill White, 2730
D:Illwm Or., Green Bay, Wi, 54304, Moneyback guar-
antee.

MAKE MONEY WOW! Pros reveal munlrmllln,:aiﬂn:
that really work, Details. Quality Plus, Dept. B, Box
198, Farmingten, Cann, 06032,

GADGETS MAKE Jui FAST! Sampla
41.00 Guaranined! Mack Products, Lakeside, Or 57449,

WRITE MDW! 10 Ways to riches through advertising.
Easy, proven ma . Frem Information. To
Ad-vantige, Box 10622, Raleigh, N.C. 27605,

MAILORDER Offers And Opportumities Galore $1.00.
Dells, Box 1, Corry, Pa. 16407,

HOW TO EARM EXTRA MONEY In your spare time.
Copyrighted report shows how you can turm a hobb
into @ part time money making venture, New bookle

1.50. Satisfaction Guaranteed. Martin's, 8715-8 West
heary Lynm, Phoanix, Ar, B5037

EARM CASH! Malting our brochures, Send self-
addressed, stamped envelope. R, Sumner, PO Box &35,
Haddon Heights, NJ OB03S.

IMMEDIATE $300.00 WEEKLY Possibla Stuffing En-
velopes! Free Supplies! Rush Two Stamps, Profits,
@725, Belen, N.M, BT002,

YOUR PASSPORT TO WEALTH. Multiply your income
now. Mew book reveals praven techniques. Free de.
Lails. Financial Dynamics Internaticnal, Dept. 110, 440
Bodega Street, Foster City, CA. 54404,

S00/THOUSAND STUFFING ENVELOPES. COMPLETE
ISTAMCE. Send stamped addressed envelope. )-Ran,
Box 207E10, Beaver Dam, Wi 53916.

YOU'VE COME UPON SOMETHING That'll aftect your
life! Write for free 1001 Odds"! Hﬂ.ﬂﬂﬁﬁwm
ac!uallg made at home by oddballs! Publicot, Carlsbad,
Calil. 92008,

LIVING On five acres 42 Ways. $1.00. Momecraft,
2350 Wa7-P, Denver, CO 80211,

DISPLAY THE HOMECRAFT CLUB LTD. Enroliment
certificate in your home workshop, earm $200.00 gach
weekend, You receive personalized enrollment cer-
tificate, and HOMECR calalog of special designs—
Its the best dollar you ever invested, Send $1.00 tos
HOMECRAFT CLU@ LTD., Box 9082, Edmonion, Alberta,
Canada TSP 4K1,

ADDRESSERS-MAILERS-HOMEWORKERS MEEDED! 50
Firms Listed, Rush 50¢ Stamped Addressed Emvelops,
Warren Co., Box 123A, Canfield, Ohle 44406.

LEARN THE MAILORDER BUSINESS.  Sunbits
Publications. Box 127A, Port Husneme, CA, 93041,
EARN Detalls  $1.00.

“Il'lla‘a :uwln& at home.
Schroeder's, BO8, Arcade, N.Y. 14009,

$100.00 DAILY By Mail Possible, Plan Plus Six Foomu-
las %1.00. EmKay, 1827 MNorth "D, Lake Worth,
Flarida 33460,

(Continasd on nedt pages)
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MONEYMAKING OPPORTUNITIES
(Continued from preceding page)

FREE SECRET BOOK ''2042 Unigue, proven enter-
prises’. Fabulouz “Little Knnm“ Work  home!
Haylings, Carlsbad, Calif.

MAKE 35 000 Per Month At Ham' Bausmann, 1602

. 5. 5th Ave., Yakima, WA, 98902,

-

. ment. Supplies. Blackhawk's, smE.r.l

11“ SThousand Stuffing Envelopes. Gultsnllld. De-
tails 25¢ and self-addressed envelope. Varney
Eﬂttrgr.n:. Box 65, “L", Toronte, Ont.,
anada,

MAILORDER Dealers Wanted. Outstanding, Continu-
nﬂ Profits! Adwerco, PO Box B312J, Rociester, N.Y.
1

Station

I'VE Discovered A Great Business Idea that could
make you Rich! Vento, 1734-8 GOth, Broaklyn, Mew
York 11204

PROFITABLE OCCUPATIONS

DPERATE Tool rental business &paratlmu Manual
IIII: how to start on shoe stri ! nd, make big
g.'l postpaid. Lincaln P11, 153 Park, Passaic,

Nl WEIS

BAKE Mew greaseless doughnuts In kitchen, Sell
stores. Free recipes. Michael Ray, Waseca, Minn.
560493,

MEN!—wWomen! Jobs on Ships! American. Foreigm.
Worldwida travel. Information $3.00. SEAF Dept
I-17, Bax 2049, Port Angeles, Washington 98362,

WORK For yourself. Confract with Forest Service.
O?E“ to anyone. $3.00 gets detalls, ToroCo, Box
132160, San .ﬂ.ntumn Texas 78213,

J0BS FOR EVERYOME! Don't be vnemployed, Send for
brand-new, exciting booklet. Factual, straight-lor-
ward, $3,00 check or M.O. Dala Search, Box 301,
Plainfiald, N.J. l]l?ﬂﬂl]l

U.5.A.—Employment, 1000°s of Jobs! All States, Full-
Part Time-Details, Application. Send $2.00, SASE .
H.P.5,, Box BB1, Dambury, Conn. D6B10,

RARE OPPORTUNITY—MNeeded trained projecticnists
and spotlight operators. First and only school in the
USA offering home study tralmnﬁoln this emllnﬁ
carger. Eam up to 514 an hour doing little manua
work under pleasant unionized conditions. Direct per-
sonalired placement assistance. Three month course
with money back guarantee if not employed. If sincere
send £2.00 to cover pustaﬁe and handling (refundable)
ta: Motion Plcture Pruie: nnlst Training Center, P.0.
Box 53, Jackson, Mich.,

HELP \HAHTED

OVERSEAS Employment . , . $10, 000-$50,000-. Free
nlurmallm' Em In:.lme.nt 1r|.1:-ea‘nnt|g|1il Box 20217-AJ,
Indianapelis, Indiana 46229,

SHARPEN—Scissors, Pinkers, compact equip-

lowa 50243,

REAL ESTATE & FARMS

FREE Catalogs. Repair air conditioning refrigeration,

" Tools, supplies, full instructions. Doolin, 2016 Cantan,

Dallas, Texas 75201,

FT, SMITH Auction School, Ft, Smith, Ark. 72801.
Resident & Home study. Veteran approved,

$1ﬂl,w.-filﬂ POSSIBLE!! lﬂﬂ' Scrap Gold . . . Easy
. Complete manual, $4.00 Satisfaction Guarantesd
. Brown, 956 Snnngunrl Atlanta, Ga. 30306.

PLASTERCRAFT!!! Profitable home bDusiness, Molds
svailable. Detalls: Lynnette, 6251C Maentor Park,
Mentor, Dhio 44060.

MAKE BADGES for fun and profit. Send $36.70 for

FREE CATALDG! Exciting Fall-Holidays edition of
country property! Over 5400 MEW Properties de-
seribed, pictured—Land, Farms, Homes, Businesses—
Ituruti.un, Retirement. Selected Best thruout the
U.5.! 76 Years" service—700 Offices, 42 states Coast
to Coast. Mailed FREE from the World's Largest!
$TIID§IT REALTY, Inc., 7-MX 5. Dearborn, Chicagao, 1.

CAMADIAN LAND FROM $35.00 AN ACRE. Choice
roperties across Canada, Low menthly payments,
deal for cottages, hunling, fishing, investment, Free
catalogue. Canadian Estates Land, 286 Lawrence
Avenue West, Toronto, Canada, MEM 348, Dept. PM.

BIG ... FREE .. . FALL CATALOG! 256 Pages! Over
2,600 lnp values coast to coast! UNITED FARM
AGENCY, 612.PM West 4Tth, Kansas Cily, Mo, B4112,

complete kit prepaid. Money back guaranteed.
BADGE-A-MIMIT, Box 61B, Depl, PM-1CG6A, LaSalle,
illinais 61301,

$150 Weekly cash! “49 Ways To Make Maney With
Your Pichup Truck”, $2.50, Kerns Publishing, 7245
Fairbrook, Baltimore, MD 21207

“CANADIAN Counmtry Properties.” Ouwr 6G1st Year,
Froe Catalogue. Tax le Service, Suite 404-PM, 85
Bloor Street East, Toromto, Ontario M4W 185,

HOW To Make Mone
formation free. Barretl,
Chicago 80660,

writing short paragraphs, In-
Dept. C-27-T, G216 M. Clark,

WYOMING RAMCH LAND. 10 Acres 330.00 down,
30.00 month. Owner-Mike Gauthler, 9550M Gallatin,
wney, Calif. S0240.

OPERATE Human Relations Success Groups, Free
brochure, AIM, Box 2446H, San Leandro, CA 94577,

EXCEPTIOMAL OPPORTUMITY! Learn Parimufuel Wa-
gering. Easy Living. Wonderful Income. Experience Un-

necessary. Join Many Successful Beginners. Informa-
tive 20 Page Brochure, Yours For The Asking. CALL
TODAY: 247-6368. Write: Young Company, Box

251A, Hartford, Conn. 06101,

$5 ACRE, Canadian Border—hundreds campsites,
islands, farmlands, directly from tax auwthorities.
kﬂnn-pmHt;. Lists, photographs malled. Register,
pom 10, 110 Church Street, Toronto 1, Ont. Canada

CENTRAL Omtario—Choice BG40 acre Sportsmen’s
paradises still available—%$20.00 plus 58.50 taxes
Eurlr. Maps, pictures, $2.00 (Refundable). Information
urgau, Norval 4, Ontarlo, Canada.

SALESMEN—DISTRIBUTORS

MEN-Women! Show new Herbel referonce Bible,
Astenishing 3-dimension Hallvhr cower. Fully refer-
enced scripture text commands Instant utlmt-nn Top
commission, bonus. Liberal credit plan! No invest.
ment. Demonstrator furnished, Write: |nternational
Book, Dept. PM, Box 118, Wichita, Kansas 67201.

SELL CALENDARS, SPECIALTIES Repeat Business
Free ?IJ'HIIFI Fleming, 6535 Cottagn Grove, Chicage

CORE-CRAFT CANDE Part-time reprosentalives
needed. See display ad elsewhere this  issue.
Core-Craft, Hwy. 2, Bemidji, Mn. 56601, For full-color
catalog. $1.00 enclosed, postage and hlmllrru:.

FREE Giit, Amazing cleaner, removes grease,
ink—1fast money, Sample, drt:ils. frea gift. §2.
fundable. Cortez, 2054 N. Campbell, Chicago, 1rr

EARN $100.00 daily sellin
Free catalog. Anka, Box B036.P
Island 02

Solargem Rings, |ewelr
Cranston, Rhode

.I.EIHTI WANTED

SPARE TIME CASH, Sell famous Hanover Shoes,
Samples, sales kit free, No exporience needed. Mo
age Timit, Blg commissions. Hanover Shoe, Dept, 1656,
Hanover, Pa, 17331,

FREE CATALDG! (Covering 15 States)! All t
erly! Photos! SAFE-BUY Real Estate Agency,
SR9-PM, Little Rock, Ark, 72203,

$3.50 ACRE! USA & Canada.
mailed. Govermment Lands, 421PM
New York 14092,

FLOWERS, PLANTS, &
NURSERY SUPPLIES

GINSENG nrlnxmz $#40 Pound. Have seeds, rools. In-
formation. K. Collins, Vicla, 1A, 52350,

LEARM Landscaping and the growing of planis, Start
A profitable business part or full time. Fp:u infoarma-
tion without abligation. Lifetime Career Schools, Depl.
;nE?n 2251 Barry Avenue, Los Angeles, California

2§ prop-
nc,, Box

Lists, photographs
Center, Lewiston,

CONSTRUCTION PLANS,
BLUEPRINTS

SCUBA TOW PLAN. Matorcycle battery powers this
streamlined fresh or salt water dream. Pulls you on
or under the water for hours of eMortless snorkeling
of scuba dl'-'-nras Full scale plans and ipstruciion

maniaal, anl Sond order to: Popular Mechanics,
?&:;'él:ll. ept. HE, Radio City Sta., New York, NY

LOG CARINS AND “A" FRAMES

MAKE MONEY IN SPARE TIME. As a subscription
sales representative for leading national mafulnu
oW Chh earn genérous commissions while learning
he art of selling, Instructions and supplies will be
sent to you free. Send this ad with your name and
Iddrﬂl ta: POPULAR MECHANICS, Room 1107L, 250

W, 55th St., New York, N.Y. 10019,

PRIMTING Advertising Salesmen—Excellent inoney-
making sideline selling Decalcomania Name Plates,
small guantities. Advertising Speclalties, sign lettars.
Free Samples. Ralco XL, Boston, Mass. 02119,

GUARANTEED Extra Income, Instructioms, Sources,
Services. Join International Associatlon Manufacturers®
Ezﬂgmtlllvn, BOB Broadway, Mansas City, Missouri

TIMBERLODGE Pre-cul  Redwood lelsure homes,
Many models to choose from. Local distributer builder
or do-it-yourself. Send $2.00 for informational packsl
No. A3 ta America's largest Redwood home supplier.
“Eﬁhﬂlﬂ!&:. Inc., 1309 Swift 5t., North Mansas City,

BUILD Log Cabins, Rustic furniture, Fireplaces!!

Complete manual $3.00 . “A" Frame plans, $2.00

. l:'nur:rllnd. v . . Beels, 956 Springdale, Atianta,
Georgia 10308,

MATURAL STOME WOUSE. Gather Rocks Fres, Build
In One Summer] Need Pickup, Hand Toals—MNo expari-
ence| Guaranteed “HOUSE OF STOME™ manual, $3.00
Stonohouse 339, Sweel, Idaho BIGTD.

POEMS ON PLAQUES—Direct from author.
worth, P.O, Box 143, Muskegon, Mich, 49443,

EMPLOYMENT INFORMATION

| WILL TYPE ENVELOPES 10¢ Per envelope. Jovita
Montgomery, 1832 N, E. 15th, Portland, Oregon 97212,

Went-

ROUGH, RUGGED & RUSTIC. LOG PROJECTS! Make
chairs, benches, tables, gates, fences., A summer
house, birdhouses, signs and house numbers, lamps,
tables, shelves, book ends. Photocopy of articles as
they appearéd in Popular Mechanics, avallable lor

nd order to: FM, . HE, Box 1014, Radio

‘t:l' EI-I New York, N.Y, 10019,

4" FRAME CABIM, 11B4 Square feel: 32400. ma-
terial, Purchase locally, Complete plans, instruction
manual, material list: §5.00, Moneyback guaranmiee,
Plan #4912, “Dependable Products™, Box 113, Vista,
Callfornia, 92083.

YOUR DREAM HOUSE Valued = $52,000 (conteactor-
built for $30,000) | did, and yeu can too. “How To"
booklet, 55. guarantesd, Popilar Chalet, Dept. 076,
2318 New Road, Northfield, N.). 08225,

HOME CRAFTSMAN

ATTENTION WOODWORKERS! Save lime & money.
Come to one source for craft supplies, specialty hard-
ware, billiard materials, clock movements, dials, kits
and easy-to-follow plans, Send for free catalog W.
ﬂr;g; Company, 271 Skidmore Road, Deer Park, N. Y.

WOODEN TOY PLANS CATALOG. 75 Designs, hpnh.s.
supplies. 50¢. Love-Built Toys, Box 7E3-PMI0, Antioch,
California 94509,

BUILD AN ANTIGUE RIFLING MACHIME Complete
mft::;“t‘i‘u‘ns $2.00. Rifling, P.0. Box 3967, Muskegon,

LOW Cost Thickness Planer sander Plans $2
working Bargains Catalog §1.
River, Mass 02723,

UPHOLSTERERS Ituhber Saat Webbing. Stretches to
double. 2% x 25 # t pu:. id, Manufacturer's
miu;ﬂiﬂllahlu M.ntz a, Dunnville, Ontario, Canada

Wond-
REGO, 48P Downlng Fall

CATALOG FULL SIZE FURNITURE PLANS—51.00
Refunded with first order. Tradillonal Early American,
aver 150! Furniture Designs, 142% Sherman, Depl.
CP-76, Evanston, lilinois

CABIMETMAKING MADE uﬂ' And “How to Make
Formica Counter Tops.” Two excelient guides let rw
build kilchen cabinets and counter tops like profes.
sionals. E:Irlnrdinlrilluldu bring master craftsman's
shortcut methods. Satisfaction guaranteed, Write: Japs,
126-P Seventh MNerth, Hopking, Minn, 55343,

PICTURE Framing—Profitable full or spare-time
business. Easy to learn with handbook-course "Guide
To Picture Framing Profits.”” $1.00 Guarantesd, Free
framing-supplies n:atlln*.II included. Japs, 126-FM
Saventh Morth, Hopkins, Minnesota 5534

PM'S GREAT, NEW MASTER HOME tl.l! ﬂl.llﬂl. 'I'hr
Latest and Graatest In The Popular Mechanics Master
Guide Series. Lays Oul All You Need To Know About
Home Repairs, From Basement Waterproofing to Roof
Repair, 24 Laminated, Wipe-Clean Sheets on 12 Stand-
Up, Hamg-Up Boards, 150 Charts and 1llustrations.
P fly Used. It Can Save Thousands of Dollars.
m;'nﬁ + 30¢ to cover postage and handiing. PM Master
Imlléﬂlre Guide, Dept, HE, Bax 1014, Radio City, N.Y.

BUILD YOUR OWHW SOFA AMD LOVESEAT. Free Bro-

chure, Keller Upholstery Company, 8808 Bridgeport
Way 5W., Tacoma, Washington Q‘B‘Ié -

CIDAR Fr!s:—CLas:Icwmuupnnts £20.00. Cidar-
press, Marcala, Oregon 97454

PLANS Children's ful'rlllﬂura Toys, Detailed Instruc-
tians 10 for $1,00, B & L Woodworking, 1728 Jackson,
Scranton, PA, 18504,

POOL TABLE Plans and kits, Brochure 35&. Tiercrait,
P.0, Box B151, Erie, Pa. 16505,

I:IHIH..ETI PLANS, Oid fashign 72* plcm: table
$1.00, “Business Primer for Woodcraltsmen™ ;z oo.
Brazco 106H, 2900 Binyom, Fort Worth, TX 76133,

STRIMG ART: Discover Graative World of Strin
Full Line of Uniguely Designed Mits, Patterns M~
cessories. Please Stnd 25¢ For Catalog To Cover
Fostage & Handlin String  Art, Box 361954,
Cincinnati, Ohio 452

CHEESEBOARD Ilres—h'hulrs:lr-—-nalails
Twinline, 147 Dauntless, Pittsburgh, Pa, 1&2,35.

WOODLATHE You build from Irllup-en:!uu parts, 14"
Swing, fq'rhnmh Matches Sears, Wards Accessories,
Plans §2. Tools, Box 6633, Oxnard, Ca, 93030,

SAVE Maoney! Bulld your home or become a carpen-
for. Instructions with drawings. $5.95 Humrite Co.,
Box 15144, Sarasota, FI, 33579,

HEW WORKSHOP? Operate bench tools from one
motor-table, Plans $3.00. Lamb, 1208 Sherman,
Danville, 11, 61832,

YOUR HOME WORNSHOP can earn you $200.00 sach
weekend. Enrgll with HOMECRAFT CLUB LTD. and re-
caive 1 enrollment certificate, and catalog of
HOMECRAFT désigns., Enrpliment fee  %1.00.
HOMECRAFT CLUB LTD., Box 9082, Edmantan, Alberts,
Canada TSP 4K1.

WODDWORKERS. Send stamp for monthly “specials.'
Hardwoods, RR #4, Box 133, Angola, Indiana 46703.

EARLY American Rocking Doll Bed, Daughter's Toy;
Mather's “IHHM Rack, Complete Instructions, Pat-
terns—23 Large Sheets—32. Plans, Box 30623M,
Santa Barbara, Callfornia 93105,

101 PATTERMS, Gifts, Nuﬂblms Action Windmills,
lus ““Make Mone) Jlf wu:,g v aam Prepaid 131
u':“hu'ﬂ"""” 05M, P.0. Box 631, Park Ridge,

RUBBER WHEELS 74" » V" For Matal-Glass-Plastic,
20 course $2.00; 18 fine $2.00; 6 Screw Mandles
$2.50, Noco, P.O. Box 251, Arabl, La, 70032

QCTOBER 1876
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HOME REMODELING

FREE! Weekender catalog for do-it-yourselfers and
hobbyists featuring over hard-to-find quality tools,
equipment, gadgets, and specialty items. Available
directly to you by mail. Send for your free catalog
today! Weekender Products, 511 Osage, Dept. 10,
Kansas City, Kansas 66110. A Division of Goldblatt
Toal Co., A Bliss & Laughlin Industry.

“SHINELE with aluminum: 3¢/3q. foot.” Details,
ﬁﬁ%ﬂ: Simmans, 7154 University Station, Prova, Utah,

POPULAR MECHANICS COMPLETE MANUAL OF HOME
REPAIR AMD IMPROVEMENT. 480 pgs. Here in one big
voluma is everything you need to kmow to keep a home
in A-ome shape. Indexed and cross-referenced for
instant answers, 1,000 illus., charts, etc. Price $8.95.
Send order to: Popular Mechanics, Dept. HE, Box 1575,
Radio City 5ta., New York, N.Y, 10019,

SOLAR & ALTERNATE ENERGY

SOLAR POWER NOW! Free lifetime source of money
saving power. Full explanation In easy to understand
booklet. Satisfaction Guaraniged. Semd §2. Resource
Associates, P.0. Box 224BE, Mapa, Calif. 94558,

DO-IT-YOURSELF

1600 CATALOG REFEREMCE DIRECTORY—Lists MAIL-
OQRDER businesses fthroughout USA—SOURCES far
ANYTHING and EVERYTHING—from EMPLOYMENT to
ELEPHAMTS — HOME — WORK — RECREATION —
HOBBIES—%2. 00—MONEYBACK GUARAMTEE—KEYFILE,
Department PM10, Box 99494, San  Francisco,
California 84108, 185 Cervantes,

WASTE Fireplace Heat Transterred To Furnace Ducls.
Eﬁﬂs $2.00, dydroheat, P.O. 1798, Fairmont, W.Va.

CB-RADIO, HAM EQUIPMENT &
TELEVISION

SAVE Money, Learn to spot defects and determine
corrections needed in yoor electrical system. Send
$3.00. Ghech or M.0. To: Myriad Chicago, Box 20030,
Auburn Pk, Station, 60620

REPRODUCTION MOLDS

MOLDS For Ornamental Concrete Products. Cata
900 Fiperglass Molds 52.00, Plycrete Mold Co., EI
Rapids, Mich, 49629,

MOLD And cast face, hands, etc. Great detall., Com-
plete kit includes Adamate, Pariscraft, gypsum, in-
structions. ;12.93. Add %1.75 thippinﬁ lFh.is- tax. GEA
Company, 19 Elkan Road, Larchmont, N.Y. 10538,

ARTS & CRAFTS

LIQUID LATEX Paratol. 706-G compound for making
rubber maold. Toughest, finest quality. Instructions.
Money-back guaraniee. Postpaid $3.85 quart, $12.00

llon, Testworth Laboratories, Inc., 401 5. Main 51,
olumbia City, IN 46725,

WHERE to buy Handicrafts Supplies, Wholesale or
Retail Dealers Directory, $3.00 each. Catalog $1.00—
all three $6.50. Handicrafls, 924 Winler Street,
Stamford, Conn, DBB05.

MAKE Figurines, piagues, lawn ornaments. Molds,
lastercraft kits, liguld rubber. Sample and cats-
E:ﬁm 25¢. Wooley Company, Box 29-B, Paoria, Illinols

“GETTING Started in Stained Glass" 25¢.
Whittemore, Box 2065Y, Hanover, Mass. 02339,

POOL TABLE PLANS & SUPPLIES. Build a profes-
slonal table or renovate your old ome. You cam't beat
our prices! Write for free cataleg. P. Armor Company,
271 Skidmore Road, Deer Park, N. Y. 11729,

1400 CATALDGS Liszted amd Described Sources for
EVERYTHING Imaginable! Rush $2.00. MASTERLODE,
Box 24413-Y, Qakland, California 94623,

GLASS BLOWING Mits—Make Glass Miniatures For
Fun And Money. Free Detalls—Willis Glass, Box J4B0H,
Anahgim, California 92803,

FASCINATING Leathercraft—Learm for hobby or extra
income. Illustrated instruction manuval, $3.95 T
anteed. West's, Depl. 18A, B527 Georgetown Pike,
Mclean, VA 22101,

ELECTROPLATING. Complete amateur's textbook Al
metals Electroplate metallic/nonmetallic items §7.00.
Details free. Tropic, Box 95-P3; Paim Bay, Fla. 32805.

KITS—Gemstone Jewelry—Catalog §1.00—Refunded
!r'l' Hl'lh; p .!l:r:ﬂ: International, Box 58282, Houslon,
exas 5

EMERGY Saving Plams. Water Wheels, Windmills,
Electric Cars, Home Power Plants, Free info., plans
list. Goodman Associates, & Berryville Pike, Summit
Point, WV 25446,

PM'S FAMOUS MASTER SHOP GUIDE, One of The Most
important Tools You'll Ever Own! Lays Out Everything
You Weed To Know About Nails, Screws, Bolts, Drills,
Adhesives, Lumbers, Masonry, Plumbing and Electrical
Work. 24 Stand-Up, Ha 319. Wipe-Clean Laminated
Pages. 56 Charts |i.l1.rs :rguj t-in Ruler, Pratractor and
Compass, Solid Value at $4.95 + 50¢ to cover postage
and hllﬂ"lli. PM Master Shop Guide, Depl. HE, Box
1014, Radio City, N.¥. 10018,

PROFITABLE, USEFUL, UNCOMPLICATED, FORMULAS
For home, farm, office, workshop. 55 formulas 35¢
95 different $1.75. Moneyback Guaranies. Dynamic,
B58 Glencoe, Denver, Colorado BOZZ0.

200 HOW TO DD Books-iroe catalog. Sincere, Box
10422, Phoenix, Ariz, 85064, i

WATER Power PUMPS water. Pamphlet $10.00. wilh
building ;un: $25.00. Rams, Box 463, Sweet Home,
Oiegon 97386,

WALL PIPE RACK WITH HUMIDOR Make your own.
Photacepy of article shows all details. Price 45¢. Send
order to: Popular Mechanics, Dept. HE, Box 1014,
Radio City 5ta., New York, N.Y. 10019.

SI;1 RADIO & TV Tubes, Fres catalog. Cormeil,
4213-17 Univeraity, San Dlego, Caltfornla 92105,

GOVERNMENT Surpius  receivers, transmitters,
snooperscopes, parts. Catalog 25¢. Meshna, Nahant,
Mass. 01908,

WHOLESALE, CB, Amateur, Marine, Scanners, List
25¢. Scanner crystals, $4.25. Enterprises, Box 461M,
Clearfield, UT Ba015,

CBers “SLANG'" DICTIOMARY . . . Inexpensivel , . .
Easy! . . . MONEY-BACK GUARANTY! Oni Gg:}.ﬂﬂ Tu"ilmlu'
s Iggﬂlg‘ll! American CBer, Box ﬁf M, lackson,

FREE Educational Electronics catalog. Edulits Work.
shap, Department 7628, Hewlett, New York 11557,

C BER'S—YOUR HANDLE-CALL LETTERS Engraved
;I]:Ial.-' II:t:tI;’ 3 ll:nlnlr! :ill'nbin.ltlnﬁi FEIEE I;ﬁm'.
1l |Scounts. Buckingham , Box 1232, La
Masa, CA 82041, i

C.B. 10-Code, Trucker's Slang, Sleeve Fits Over Auto
Visor, 52.00. Elite CB, PM106, Box 3722, Peoria,
iilinals 61614,

WHOLESALE + $10. CB Radios, Mo Gimmick. Send
g5.ﬂﬂ, Refundable with arder, for brochure kage.
ap'n Kidd, Box 101, Marietta, Wash, 9!2]3.“

IHHIT!I AM Wrist Radio! Lightweight, like watch,
Battery included. Only $11. guaranteaed! Order
now!!  Satellite Sales, Box 66, Penfield, N.Y. 14526,

DICTIONARY. CB Slanguage—Crossreferenced 10
:Eut:e._; ESIZE.EE. D&D, 10701 Riverside Dr., N. Hollywood,
S, .

HIFI, TAPES, PHONOGRAPHS
& RECORDS

FREE Catalog—Electronic  Kits—aAmplifiers—Pre-
amplifiers—Pgychedelic Strobes—SCA Adaptors—Color
Organs—Digital Instruments—~Guitar Amplifiers, FREE
Subscriptions. SWTPC, Box PM32040, Sam Antonio,
Texas 7A284.

RECORD-TAPES! Discounts to 73%; all labels; no
purchase obligations; newsletter; discount dividend
certificates; 100% guaranteas, Fres detalls, Discount
Music Club, 650 Main 51, Dept. 1-1076, New Rochalle,
Mew York 10801,

STAINED GLASS Catalog. Tools, Supplies, Books.
Stﬁggu!ﬂ. Saylescrafts, 171 Main Street, Nyack, N.Y.

BINOCULARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS
HUGE DISCOUNTS!! Bushnell, BAL Binoculars and

Seopes. Free Calalog/Price List. Write: Marigold,
Drawer M-24, South Sam Francisco, CA. 94080,

CAMERAS AND EQUIPMENT

FREE BARGAIM BOOK—Central Camera Co., Dept.
3110, 230 5, Wabash Ave., Chicage, 111, GOBD4.

IMPARKTA X700 Camera, standard 126 film carl-
ridge, sharp color prints, free film. |deal Christmas
gh‘t. $12.98 4 $1. . —Clarisse, P.M.10, P.O. Box

135, Poland, Ohio 44514,

MAKE & WAVING SANTA for your yard this Christmas,
You get a G-ft. paste-an pattern in color free, plus
instructions, when you buy the 7.rpm molor that
makes him wave, $18.95 ﬁn!-tpllﬂ. Way-Mar Co., P.O.
Box 164, Hartsdale, N.Y. 10530.

BUILD Your owm barrel stowe, plans $2.00, to:
Stoves, 6770 Stage, Grand Rapids, Mich. 48504

WATERPROOF, Repair, Bulld with Bulk Epoxy adhe-
sive. Free Literature, Construction Chemicals, Bow
#57-H, Monroe, CT. 06468,

AUTD TOWING STRAPS ETC. FROM JUNK TIRES Using
Hand Tools or Power, Instructions $3.00. Cam Lyseng,
2630 N.E. Taylor, Minneapolis, MN. 55418,

STOP PAYING EXPENSIVE TV REPAIRS. ''Da Il Your-
sell" Amyone can, Details free. Publications, Box 517P,
Brea, Calif. 92621.

FIREPLACE Converted into forced air heater for $45.

lus junkyard Iplrts. Plans §£5.00: Thermoventl, 3084

ove, Montclair, NJ 07042,

HOW TO IMSTALL RUSTIC WOODEN BEAMS To Your

Ceilings. Drawings and Instructions $4.00—Hess
l;]l%rlltlms. 5930 Greenbrier Rd. N.E., Atlanta, Georgia

CHIMNEY PROBLEMST Salve your own easily and in-
expensively. Send $1.00 to: CRimney, 465 North 1st
East, Logan, Utah 84321,

TRAMPOLINE KITS. Many Sizes, See our ad Christmas
Shopping Column,

AIR CONDITIOMIMNG—Heating schematic and physical
wirlng explained with examples. B4 page booklel $6,00
postpald. Box B18, Marshalliown, lowa 50158,

NEW!! PM'S MASTER HOME CARE GUIDE. You'll save
thousands in maintenance bills. Covers averything from
basement to roof, Oynamite new nlng-i{ stand-it,
wash-it format, 150 charts and illustrations. Only
$3.95 plus 50¢ shipping to: Popular Mechanics, Depl,
HE. Box 1014, Radio City Sta., New York, N.Y. 10019,

REDUCE ELECTRIC BILLS—Proven legal method by
electrical engineer. Save up to 20% each manth.
GUARAMTEED, $4.95, BEST MANUFACTURING. Rox
21103, Greensboro, N.C. 27420,

24 POPULAR MECHANICS
e

PHOTO & PHOTO SUPPLIES

UNUSUAL Slides Umprocessed Films Catalogue ﬁi
HS Photo, Box 2187, Bramalea, Ont., Canada LET, X

PHOTOGRAPHIC EQUIPMENT And supplies at low,
low prices by mail or UPS. Hawve your name added to
our mailing list for our g;mlura:hi: H:I'Eain Books,
Send $1.00 to: WELIX, Box BO1A, 325 West Huron,
Chicago, Illinols 60610,

PHOTO FINISHING

LOOK!=Special Money Saving Offer! Kodacolor Ralls
developed with Jumbo Prints—12 Exposure $1.50, 20
Exposure $2.50, BEW 69¢ (postpaid). Big Supply
Discounts. Enclose advertisement. Wisconsin Film,
Dept. E, LaCrosse, Wisconsin 54601,

COLOR SLIDES

GAF Worldwide color slide catalog 25¢. Worldwide,
T427-M2 Washburn, Minneapolis, Minnesota 55423,

MOTION PICTURES &
SOUND EQUIPMENT

SUPER B & VIDEDCASSETTE ENTERTAINMENT FOR
SALE OR RENMT! B mm, 16 mm sales only. Write or call
today! Fres Catalogs! CINEMA EIGHT, Box PM, Chester,
Ct., D6412. (203} 526-8513.

CASTLE Mome Movies Catalog—G & G Films, Box
321, Syossel, N. ¥. 11791.

UNUSUAL Movie supplies. Free circular. Esor, 47th
Hally, Kansas Cily, Missourl 64112,

SUPER 8 Bmm, 16mm, 35mm, BEW and Color Film,
Supplies, Processing Equipment. Send 25¢ for “l.F.F-F'
catalog refundable with order. Superior, 448 N. Wells,
Chicago G060,

16MM SOUND Films, Features, Shorts, Bedner, 5300
So. Talman, Chicago 60632, ) )

SUPER B, 16MM and BEMM Full-Length Featuros and
Shorts, Sound and Silent, Color and Black White Film
Classics. rt, Popeye, Barrymore, Garbo, Chaplin.
Bugs Bunny, Mansfield, Our nan'f, Elc., Etc. Free Cata.
l‘:&ﬁﬂ,!! FILMS, Box 1578PM, South Bend. indiana

FREE! Soundtrack Auction list. Whalen, 2321 P Hill,
Redondo Beach, California S0278.

CASSETTES. Cartridges. Discount Catalog $1.00.
Tapes, Box 33008, Washington, D.C. 20028,

REPAIR BROKEN 8-TRACK TAPES YOURSELF! lllus-
trated instructions. $2.00. PHil's Enterprises, P.0,
Box 3368, 5. Paul, Minnesota 55165,

MUSIC INSTRUCTIONS
& INSTRUMENTS

HEW PLAYER PIAMO ROLLS. Free Catalog. Dupree,
29400M Grace, Costa Mesa, California 92&2! ”

30 TOD 60% DISCOUNMT! Any Model: Guitar, Amp,
Drum, Banjo, Dobrol Free Catalog! Warehouse Pfﬂ-, Box
11449, Forl Worth, Texas TEIOS,

PIANISTS! Pro Plano Secrets, $3.50. Woltebarn 66,
M. Pleasant, Pa. 18950,

SONGWRITERS! Truth About Songwriting, $3.50,
Woltebarn 661, Pt. Pleasant, Pa. 18850,

MAIOR Music Publishers Catalogs, $2.00. Wollebarn
662, Pr. Pleasant, Pa. 18950,

HEW Book! Professional Somgwriter Secrets, £10.00
Wolfebarn 663, Pt. Pleasant, Pa. 18950,

INTERNATIONAL Calal

valuable to makers, repalr-
ers string instruments. Biggest variety parts, acces-
sofies, all imported woods, bows, kits, Send and
this ad for catalog, price list. Wa'll include certificate
worth %1.25 credit on your first arder of at least $10.
International Violin Company, Dept. PH, 4026 W.
Belvedere Ave,, Baltimore, Md. 21215,

I.il'l'lil_t.. Banjo, Vialin, Mandalin Maki I'I‘lt-!'rlll:..
Accessories, Books, c.tmi 25¢. Guitar Center, Box
15444, Tulsa, Oklahoma 74112,

EASY To play snd make, guality dulcimers, banjos,
thumb pianos, hammered dulcimers; instruments and
kits, HERE, INC. #F, 410 Cedar Avenue, Minneapalis,
Minnesata 55404,

ACCORDION Top Brands. Cordowex, Buy direct, Tre-
mendous discounts. Trades accepted. F"rlu brochure
PM, Accordion-0-Rama, 874 Breadway, N.Y.C. 10003,

POEMS Wanted for somgs. Mashville Music
Productions, Box 40001-P, Nathville, Tennesses 37204,

PLAYER PIAMOS; PUMP ORGAMS —books; repair
manuals., Catalog $1.00, refundable first order. Vestal
Prass, Box 97, Vestal 11, NY 13850,

LEARM Banjo. 5-String Bluegrass. Mo music. Makes
learning easy. Fres s, Blaylock, Bax 25-M,
Marietta, Georgia 30060,

ACCORDIONS Manufacturing, G846-P North, Chicags
60635, Concertinas - Chromatics - Heligons - Wohners -
Now - Used - Repairing - Wholesale Catslogs Fres,

ELECTRIFY Player Planos, Pump Organs Quickly, in-

expensively with Leo Silent Suction Units, Write: Les
Music., F Veneria Avenue, Venice, California 90291

STRINGS! ALL KIMDS! Accessories, Parts, Calalog
254, Stringking, M10, Box 5444, LlinJunnill, Flushing,
New York 11354,

(Continued on next page)
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MUSIC INSTRUCTIONS
& INSTRUMENTS
[Continued from preceding page)
KITS! Build dulcimers, guitars, harps, Banjos, man-
dolins, From $2.95, Finished instruments teom 223.95.
%ﬁ;ﬂumg' BEGS West 13th-PM, Denver, Colorado

GUITAR, Mandolin & Violin makers bending tools.
Cast aluminum electric heated molds. Catalog 25¢.
A, E. Querholtzer, 618 Orient 3t., Chico, Cal, 95826.

BAMD INSTRUMENTS, DRUMS, GUITARS. a0% dis-
counts available. Indicate instrument desired. Hamel
Music Company, Box 184, Department A, Berrien
Springs, M1 49103,

TRADITIOMAL Appalachian dulcimers
Beautiful Instruments. Brochure from James Cox,
Luthier, 429 Fawcett 5t., Baltimore, Md. 21211,

SONGWRITER'S Professional Service, Free Info.
Wollebarn 665, Pt. Pleasant, Pa. 18950,

ACCORDIONS—Famous Makes, 32 Models, Importer-
To-You Prices! Save on Cordovox and Butten Models.
Home Trial, Terms. Trade-ins. Free Catalog. Accordion
Corporation, Dept. R, 5535 Belmont, Chicago G0641.

POEMS Wanted, Publishing, Recording, Awards.
Broadway Music, Box T43BFM, Sarasota, Fl. 33578,

GUITAR LEARM FAST, Easy Mo Note Method. $32.95.
Del-Way, Box 2778, ldaho Falls, \daho (E3401).

EDUCATION & INSTRUCTIONS

WELDING TRAINING. Basic aruu Mnnceﬂ Trlrrllm
for Major Processes—Aarc,
Plasma. Hobarl, a nonprofit ::ﬁwl
member MATTS. A pmvad Ohio 70-12:0064 WT. Write
for school bulletin and course schedule. HOBART
EE;I?;L OF WELDING TECHMOLOGY, Box 76, Troy, OH

IF YOU'RE HANDY WITH TOOLS AND FASCIMATED
WITH SCIEMCE, You may be able to develop special-
ired mllunal skills in electronics technology. Work
with professional electronics eguipment. Pul theary
Inta practice. Prepare for government FCC License
exam. Do it all at home, spare time, Career courses

from kits.

BARTEMDING-Bar Managament Course, Free Informa.
tisn, Universal Academy, Box B180-AB, Universal City,
California 91608,

AUTOSUGGESTION.  Sleep-learnin headguarters!
Tapes, records, books, Gigantic r.itagi free. Research
Association, Box 24PM, Dlympia, Washington 98501.

AUCTIONEERING, Resident or Home Study Course.
Free Catalog, Washville Auction School, 1321 West
End, Nashville, Tennesses 37203,

YOUR IN'H'EHTII]II.-’IDHI FITEIITEII OR UNPATENT-
EO-EXFERTLY RESEAR n‘? D'f MARKETED
FOR CASH/ROYALTY SALES rnfusl-:mal ee-based in-
vention service company—Second decade reliable ser-
vice, Member: US Council International Chamber Of
Commerce, Send for FREE INVENTION RECORD FORM,
PRODUCTION MARKETING BROCHURE, “Your Inweniion
—Iits Protection, Development and Sale.' Write: THE
IDEA FEDPLE, RAYMOMD LEE ORGANIZATION, 230 Park
Avenue th—lli]. New York City 10017.

INSTANT MEMORY . . . HEW WAY TO REMEMBER. Mo
memaorization. Release “pholographic'’ memory, Fof-
get nothing! Liberates extracrdinary knowledge tal-
ents, ESP, Immediate results! Free information.
Institute of Advanced Thinking, Box 606-PM, Pacific
Palisades, California 80272,

PASS Civil Service Examinations—Easily! Details.
Arthur Alena, Box 173, Farmingwille, New York 11738,

HIGH SCHODOL AT HOME In spare time, If you left
schoal without finishing, write today for free brochure
aboul our home study methad, di loma, and accredita-
tion. American School, Depl. X745, Drexel at 5Bth,
Chicago 60637,

AVDID PO, Fraud Orders and F.T.C. Injunctions.
Free details. Franklin, Box 598, Roanoke, Va. mm_

NATIONAL WNewspaper columnist makes you @
columnist overnight! $5.00, Austin, B425, Montrose,
CA. 91020.

FREE BROCHURE Phonograph ﬂalr made easy.
SME, Inc., 114A Awosting Rd., Pine Bush, N.Y. 12566,

UNLOCK your future. Become professional Locksmith
by spare time homestudy. £13 in an hour possible. All
tools, equipment included. Facts FREE. Send name.
Locksmithing Imstitute (homestudy), Dept. 1310-106,
Little Falls, New Jersey 07424,

_ AUCTIOMEERING: Mendenhall School of Auctioneer.
ing, High Peint, N.C. 27263. Free Information.

ACCOUNTING Carear. Only 20 lessons, §5. lesson.
Send 55. first lesson. Jenkins, P.O. Box 571, Tafy,
Calif, 93268,

LEARN to fix typewriters and office machines. 30
million typewriters need skilled repairmen. Eam as
you learn at home in spare time. Facts free. Send
name, Typewriter Repair School (homestudy), Dept.

?Jl"m'l?‘:‘;""?dmbhg:”"?‘ lHT.l.“l s_tu:,d ﬁ“"‘”' 3310-106, Little Falls, N.J. D7424
A. Bl Send tor schoa) catalog a ‘P'“" RADIESTHESIA, Radionics, Dowsing. E.5.P. Courses
Sow. Sy, delalls, Schuid ey conbic and Equipment, 1llustrated Catale sl.m {refundable)
Na Hh“zl ion. Wite: C{E Deapt, HPM 12 'IT'”. E,IEt Established 27 Bars, -ne' F‘ Bruce Eﬂ-p!rl
17th Street, Cleveland, Ohio 44114, Highfield, DaneMill, Sussex, Engl:lnd RH17 TEX.
LEARN SILVER SOLDERIMG, BW‘;*E‘W'“’EP’%‘““'““ LEARN Massage Therapy. Complete Home Study
! 1

with simple Step-by-Step Pmlu:'t;
Eirﬁum gl Main glru!’l Peterboro, New Hampshire,

BECOME A GQUALIFIED ELECTRICIAN, Evaluation
Questionnaire—$1.00. STARR ELECTRIC, Otego, New
York 13825,

PLAY ORGAN! Learn with inex
method. Write: Ting"s Studi
Phoanix, Arizona B5028.

ELECTRONICS DEGREE by correspondence. Free bro-
chure. Grantham, 2004 Stomer, Los Angeles, Califtornia

nsive "'‘professional”
, 4001 East Fanfol,

“"?‘nm"ﬂ oR AEI_.‘lcmmh‘lllII;t'fgur ulwn business
or war ar others. EAsy home-3tudy plan Epar
kmﬁnﬁ

you guickly. Yeleran-Approved. Free ™
rear Kit."' Write: Accounting Schecl, Dept
Rewport, California 92663,

DETECTIVE Profession, Easy home s 7 free tie-
lack or lapel pin, certificate, fulure. Professional
::lmftll lc-{s, T 41345. Dept. CP, Los Angeles,
alif. A

LEARN Aslesp or awake! Records, tapes, equipment!
Fl"ﬁ:-luluir Drawer PM-400, Ruldoso, Mew Mexico

DI]'EI:'I'II'I—TmInInF Course, American Detective
Institute, Box 418-A, Fairfield, Alabama 35084,

PIAND Tuning quickly learned with home utud{

course, Diploma granted. American Tuning Schosl,
17050 Telfer Dr., Morgan M, Callfornls 95037,

LEARN Sawing Machine Repalring. Men, Women.
Lucrative profits. Professfon with brl future.
Gressiin  Correspondence School, Box 927, Spencer,
lowa 51301,

DETECTIVE Course. Free Information. Universal
E;tﬂh“' Box 8180-F, Unlversal City, California

PIAND  Technology—Electronic  organ  sarvic
learned easily at home. G.1. Approved. Free booklet.
Niles Bryant School, P, 3631 Stockton,
Sacramento, California 85

FREE Book tells how you can learn camera repalr
and service, Home study or classroom. Write today!
Hlilm:l Camera, Dept. EAD, Englewood, Colorado

USED Courses! Books! List 154, Smith's, 124
Mariborough, Salem, Massachusetts 01970,

WATCH REPAIRING. Complete home traimimg. [
ploma awarded. Free sample lesson. Chicage School
ol Watchmaking, YK, Fox River Grove, Illinais 60021,

PARAPSYCHOLOGY Course,
I‘Enla;;u]n. APRF, Box 5395-BC,

LEARN Pisno-Guitar] fast ranteed| Hall*
Studio, S520FM Em!:ui. Mm;% ‘

Certificaie. Free Infor-
Sherman Oaks, Calil,

Course, Free Details. Massage, 115%(PM) Hancock,
Quincy, Massachusetts 02169,

UPHOLSTERY Decorating. Free Booklel. Learn at
home, L"rﬂulstll‘ ﬂh‘.nl‘!tmt School. Dept. 5310-108,
Litkle Falls, N.J. 07424

EXTENSION And Past-nrldu:te Awards in Philasophy,
Art, Sciemce, Botanic Medicine, Homeopathy, Radi-
onics and others. 30 subjects. E-I.l-rﬂhl-lll‘ reg llIIrIT'.IiI
1.00 refundable). Registrar, Sussex -EnII-EI
echnalogy, Highfield, Danehill Sussex, Englan

OWN Collection agency. “Little Gold Mine!"™ Franklin
Credit, Roancke, Virginia 24004,

BURGLAR/FIRE ALARM EXPERTS WEEDED for cars,
homes, industry. Learn high profit systems installation
at home spare time. Simple, gquick, completa. Free
information by mail. No talesmen. Sacurity Systems
Management schml :hnml:wm, Dept.  7310-106,
Little Falls, N.1. 07424

LEARN ﬁucunnuﬂnf. Term soon. Free Catalog.
Reisch World Wide College of Auctioneering, Inc., Box
949, Mason Citly, lowa 50401,

SINE Beautifully EH-I%FM- Proof! Publishers,
Box 118, Brooklys, N,

SURVEYING PAYS BIG!!! United States Department of
Labor reports ““openings for 26,000 Surveyors in next
ten years." Easy home-study plan guides you. Send
for Fres 'Surveying Career Kit." MNorth American
School of Surveying, Dept. PECBE, Newport Beach,
Galifornla 92663,

COLLEGE BY MAIL! 152.Page bock lists 10,000 cor-
FESWHﬂm! courses: HS diplomas l:ullua degreas
gu colleges). Postpald $4.95. HARCO-P, Big 1sland, VA

LEARM And EARN Top dollars at home répalring m
torcycles in your spare time. Write: American Mator
cycle Mechanics School, 2840 N. Halsted str"t
Chicago, Illinols 60657

FOR INVENTORS

LEARM How to offer your invenmtion for ulg or
licensa. Free booklet outlines procedures, {alt:.r
rates, requirements. MKessler Sales I:urpnrl ian,
C-510-FI, Framont, Ohio 43420

MEED Help? Write our company, what can
Pauley Engineering Sales, 45 Coral Drive,
Wingis 62221,

U5, PATENT Office Searches, 234 Broadway, Room
JE15, Mew Yark 10007, Frea Invention certificates.

INVEMTORS—United States Patemt OMice Searches.

Patent Development Engineering and erke‘tbﬂ[snf iruur
Inventions, ideas with manufacturer contacts,
FREE INVENTION CERTIFICATES and Invention Informa-
tion. Serving Inventors since 1948, George Spector,
LICENSED PHOFESSIONAL ENGIMEER—FPatent Enginesr,
Former UNITED STATES PATENT OFFICE EXAMINER—
3615 Woalworth Building, Mew York 10007,

u lase?
elleville,

FREE PAMPHLET: "TIPS ON MARKETING YOUR IN-
VENTION,” from an experienced fee-based invention
service company. Write: United States Inventors Service
Cam lnr. Dept. P, 1435 G Streel NW, Washington, DG

INVENTORS! A successful design engineer amd in-
ventor with over thirly years of atrospace experience
would like to share his expertise with idea peapla who
need help in any phase of product development and/or
promotion. Withouwt obligation write: Ipvention Ser-
;l;jléa Inc., Box 206, Richmomd Beach, Washington

WHY Pay H'I.IEE Agency Fees to Protect and market
your Imawenmtion. Do It Yowrself, Save Hundreds.
Inventors Helper, 3709 Atwell, Dallas, Texas 75209,

“HOW TO0 INVENT, PROFESSIONALLY.” Profitable
Booklet! $3.00. Tech Associates, 24 Cotton Awenue,
Eralnh‘u Mass, 02184

“INT'L INVENTORS EXPD 77" At the Americana
Hotel, March 21. 5, New York, Rent Booth! Write or call
for anpllnntlnrl Technology Transfer Ltd., 149 Madison
Avenue, New York, N.¥Y., 10016, Tel. {2123 GE5-5 708,

AVOID PIRACY—MO IDEA IS SAFE Unless you as-
sure your Worldwide Priority Hulghn before any at-
tempt to market. Minimal cost, free Ilrliu-rm:lrlon
EURDSEBRCH, 63 Fifth Avenue, NYE 1

INVENTOR'S PARADISE—Combination mw Catalog
Listing. FREE DETAILS To All Inguiries. Deadline Max
Shows Soon. Paul Pauwisen, Jr., 401 So. Columbia,
Frankfort, Ind. 46041,

DOUBLE PROTECTION For your valuable imvention,
Under $11.00. Many have sawed hundreds. Detafls
$5.00. TiCo, POB 4613, EI Paso, Texas 79914,

MEEDING Assistance? INVENTION BEVELOPMENT
FOUNDATION, 155 Kent Street, Ottawa, Canada K1P

INVENTIONS WANTED

IMVENTORS: Free information en offering your im-
vention for sale. Kessler Sales Corporation, C-510-1W,
Frismont, Dhio 43420,

FREE DIRECTORY OF 500 CORPORATIONS SEEKING
NEW PRODUCTS. Professional, fee-based Invention
un'i:t company. For important information on Protect.

ng, Developing, Marketing your invemtions/ideas for
Eash.-'ﬂ‘illlj sales, write for FREE INVENTORS NIT
MO, A-B4. Raymond Lee nr;mlutm 230 Park Avenue
Morth, New York City 1001

INVEMTORS: MANUFACTURERS MEED NEW PRODUCTS.
FREE "RECOMMENDED PROCEDURE,"” by a creative fee-
based Invention service company, w:mllrmlun
Inventors  Service, 422-F Wathington Bullding,
Washington, DC !ﬂﬂﬂﬁ

INVENTIONS MARKETED Cash, Royalties FIII: Il~
VENTION HUI!HIUI CERTIFICATES. George S
Manufacturers hwnun’mm Woelworth lﬂu.
New Yaork, N.Y, 10007,

INVENTIONS-1DEAS WANTED, Developed, Marketed
by leading professional organization for Cash/Royal
sales, FREE EXAMINATION and COMFIDENTIAL RE
of the Commercial Features of Your Patented,Un-
patented Invention. FREE COPY "How to Safeguard
and Market Your invention to Industry.'” Write:
Ll"!!!l:[ PESKA ASSOCIATES, Dept. C, 500 Fifth

N.Y.C. 10036 or call today (212) 351-8350. Mo
ldei 18 Too Small. Branch offices throughout the United
States and Canada.

INVENTORS Canmadian manufacturer needs new
products, to manufacture in Camada. Send shetches
and detailed information, for our evaluation and
Guaranteed Cash/Royalty purchase, Can-Am Plastic &
Metal Co. (Product Research) #216 Thaler Ave. Suite
#20, rutchaﬂar, Dntario N2A-1R5, Camada,

IDEII! Wew Booklet Reveals How You Get Paid For
Just * Thlnklrlf_ Only $1.50 #64Y . . . Lacey Company,
323I Tlrlrlr ansing, Michigan 48910.

" A0-YEARS Invenling Manufacturing tools SUCCESS-
FULLY sold by maill. Let me help develop your ideas
HOMESTLY, COMFIDENTIALLY. Detalls $1.00. Turn-0-
Carve Tool, P.0. Bax 8315, Tampa, Florida 33674,

SEARCHES With pateni abstracts $15.00, with com-
mentary $22.50. “'Filing Your Own Applicaticns,” With
instructions and forms, $14.85. Professional Engineer,
701 Broughton. Beverly, Massachusetts 01915.

BUY IT WHOLESALE

CHAIN SAW CHAIN—Save fto 40% on first-guality,
fully-guaranteed Chain, Bars, Parts, Sharpening Equip-
ment for all makes saws, Free Catalog, Write today,
Lip-Penn, Box 43073- A77, Middietown, Ky. 40243,

400,000 BARGAINS Below Wholesale: Many Free!
Liquidations , . , Closeouts . . . Job Lots . . . Single
Sampies. Free Detalls. Bargaimhunters Opportunities,
Box 730-A, Hotland, Michigan 49423,

HEARING Aids, batteries, Wholasale. Catalog 25¢.
Fiston, Box 1444, New Preston, Conn. 06777,

SAVE Shundreds§, beautiful jewelry, gift items,
£2.00 for wholesale catalog. Haimes Bros., Box 420,
Wincna Lake, Indiana 46590,

(Continued on next page)
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BUY IT WHOLESALE
(Continued from preceding page)

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HAVE Own Business, World's Largest Wholesale Sup-
ply. Thousands American, Foreign Bargains. Free de-
talls. international BupuTs Box  16386-M, Portland,
Oregon 97233,

SAVE MOMEY! Low cost unusual Christmas items 5
catalogs $2.00; Winchestar Enterprises, 2BOTPM
Hargrave Street, Phila. Pa. 19136

BURGLAR Alarm controls and products, Free infor-
mation, Ddalers only. Worldwide Security Products,
Box 623, Munising, Mich. 49862,

WHOLESALE Jewelry, sound eguipment.
log. Storekeepers only, Empire-FMO,
Sacramento, California 85814,

EXPORT—IMPORT

AMAZING Export-Import Business. NEW Report Re-
veals ideal Export items, Foreign Suppliers, HOW TO
et started fast. Send $1 50, Gitts 'N Infa., PO, Box
92, PM108, Keene, N.H, 03431

ORIGINAL Oil Paintings Below Wholesale, Cobor
catalogue + Sample airmaiied $5. Specialty, Kowloon
Central Box 30B6-PM106, Hong Hong.

FOR THE HOME

WIND-ELECTRIC Systems. Adwanced, Refiable, Ex-
tremely Economical. Ultima Corporation, Coppitt Rd.,
Key West, FL 33040

OF INTEREST TO ALL

HORSEPLAYERS Pinpoint True Comtenders! Instruc-
tions $3.00. Ni Enterprises, Box 816, New Brunswick,
N.). BES03,

$800 MONTHLY Possible addressing—stuffing enve-
lopes (longhand-typing) your home. Expeérience um-
necessary. Details, send stamped addréssed envelope.
American, Excelsior Springs, Mo. 64024

SAVE BIG MOMEY In L*A*S V'E*G"A*S!l Complete
Guide Only $2.00. Guaranteed. Bilmor/ 8225PM4,
Encino/Narthridge, Calif. 91325,

OYERWEIGHT? Lose pounds daily. Mew. Fantastic
results., Rush $3.00. Maryanne's Gifts, 324 Center,
Winslow, Indiana 47598.

BLACKJACK—Earm $50.00 hourly,
Guaranteed. Freg Delails, Scirater,
Williston Park, NY 11596

Free cala-
1918 Fifth,

Win every day.
Box 234, PMLS,

HIGHEST CASH For Gold, Jewelry, Gold Teeth, Rings,
Diamonds, Walches, Silver, Platinum. Mail Articles
Today, Free gift with information. Chicage Gold &

;ﬁ;m Metals, 6 E. Monroe, Dept. 258, Chicago
HIGHEST CASH IMMEDIATELY FOR OLD GOLD, SILVER,

FLATINUM, JEWELRY, GOLD TEETH ﬂl.l'l:l'ltl ﬂll
MOMDS, SPECTACLES. FREE IMFORMAT) 0SE
INDUSTRIES, 29-A EAST lllllllﬂll tlll!“ﬁ IIH!

WATCH and Clock repairing books, fools, materials.
Free Catalogs. Morth American, Box 77-AX, Fox River
Grove, Ilingis GOD21.

HIGHEST Cash! Old Gold, Rings, Watches, Teath,
Speclacles. Silver. Platinum, lamonds. Jewelry
Trusteéd Chemist Guarantees Satisfaction, Ace Precious
Metals, 17454 Camine Palmers, Los Amgeles 90046,

WANTED—Gold, Silver, Platimum (any form). Pocket
walches, Information #free. Wilmot's, 345-0 South
Glassell, Orange, CA 92666,

WEARING APPAREL

REDWING And Irish Setter bodls discount prices,
Information write: Melson's-Dept. 510, Fairfax, Minm.

PM PRESCHOOLER SHOP APROM. Just like dad's!
Accurately scaled minfature copy of full-size PM
carpenter apron complete with three deep nail pockets
1gr=u_t for cookies), rule and pencil pocket, bright yel
ow imprint on 100% Burlington cotten denim plus ad-
justable neck strap. Great Gift! $2.95 ppd. PM Child's
Apron, Dept. HE, Box 1014, Radio City 5ta., New Yaork,
N.¥. 10015,

HEARING AIDS

HUGE SAVINGS. Eliminate dealer mark-ups. Free
Trial. Batteries Wholesale, Terms arranged. Lloyds-
PMEC, Rockford, 111. 61104,

FREE IIE.IJIJ.II: AlD  CATALOG—Save
mail! write; “MOMEYSAVERS",
Sepulveda, CAL 51343,

HEARING Aids, Batteries, Discount Prices, Free Trial,
Writa: Rhodes, Bookport, (llinols 62910,

REPAIR Hearing Aids. “‘Prompt, Ihrlllhlu S-etl.-h::e
Monmouth, Box 1 Asbury Park, N.J. OF7

TOBACCO

Liy—by
9530PM10 Langdon,

FOREVER TYOUNG—FOREVER HEALTHY Fanlaslic
booklet tells how you can hawve a healthier and longer
lite. Send $1.85 pnitp&ld to: Price Ltd., 12983 Cree
Court, Poway, CA.

¥YOU CAN BUY 'II'HﬂI.ESI.I.E. Gal discounts. New
booklet tells how, $2.00. Jenda Publications, Box 222,
Yonkers, NY 10710.

UMLIMITED Home eafmrl 5, Dutstanding Oppartunity,
Rush Stamped envelo ! allat's. 19128 west 7ist
Street, Los Angeles

SAVINGS: Meerschaum, Ceramics, Homn

Pipes.
Unikemp- PM, 1310 Glentale, Champaign,
61820, ? e

Ilingis

“PIPE CRAFTING" Book, Send $5.20. Pipe materials
gégsgree. Pimo PO6, Box 59211, Chicago, |ilinois

DISCOVER True Treasure Hunbing with worid-famous
deap-detecting mineral/metal detectors from Whita's!
Locate gold, silver, rings, colns, artifacts amd mors!
Sold, serviced, warehoused wnrl'd wide, Priced from
f]‘i 50. Free Catalog! 'White's Electronics, D ! Mﬁ:l

011 Pleasant Valley Rd., Sweet Home, I.J:It

" BURIED TREASURE—Locate up to Guarter M-'l I'A-Ir
with Uitra-Sensitive Directional Locator. Send for free,
informative pamphlet, Research Products, Bax
13441-AMC, Tampa, Florida 33611,

FIND Lost Treasure! Coins, Gold, All Metals, Many
Models from $55.65, Free Catalog. Compass Metal
Eﬂﬁfm. Dept. (PEXS), Box 366, Forest Grove, OR.

TREASURE FINDER Locates buried goid, silver, coins,
treasures, 6 powerful models, Instant financing avail-

able, Write or call for free catalog. Phone (713)
682-2728 day or night. Relco, Dept, AA21, Box 10839
Houston, Texas 77018,

FINEST Discrimimating detectors; factory prices,

Patented-guaranteed, Treasure Enthusiast, Rt. 1, Box
56MN, Benton, La. 71006,

LOCATE Gold, Silver b4 Mile, Build Simple Locater
Guaranteed Flans 15, Current Gor nrlllm. 1000 North
Miami Ave., PM-10, Miami, Fla,

POWERFUL Metratech Locators Hlttl:t Coins, Relics,
E‘:gﬁ?ﬁﬁ‘:h Guarantee. Write: A, Box 793, Menlo Park,

GOLD
GOLD For sale 3 small placer nuggets %2.00 cash
or money arder fo: Placer, P.0. Box 3345, San

Clemente, California 92672,

FIND GOLD, Oid Mings, Treasures, Pan Nuggels, As-
Eﬁnld Ore, Amazing Gulde Reveals How, DETRILS
FREE. Dave Hunt, Roosevalt, Litah B406E.

ELECTROPLATING With gold amd silver! Easy to fol-
law instructions! Phntﬂcnﬂy of article as it appeared
in a past issue of Popular Mechanics available for
$1.15. Send order to: PM, Dept. HE, Box 1014,
City Sta., New York, N.¥. 10018,

PRECIOUS STONES & MINERALS

GET Free catalog no $efrious rockhound, gem cuiter,
jewelry maker, hobbylst or craftsman can be without
Full of bargains, exclusive ilems, low prices from
largest suppliers and authorities in the fiald. Free
new catalof just off the press, % for the asking.
Write: Grieger's, Depl. C-12, 500 South Arroyo Phwy.,
Passdens, Calilormia 91105.

500 POLISHED Gemstomes $5.00. Tumbleeraft,
lames North, Minneapolis, Minn. 55430,

CUT Stones, jewelry mountings, bell buckles for
silver dollars ar stones, rockhound supplies Wholesale
mulng 215-¢. Eloxite Corp., S810PM 10th 5t., Wheatland,

Radio

5401

SCIENCE & CHEMISTRY

FAMTASTIC Chemical Catalog. $1.00. Kenrus, Box
205, Staten Island, New York 1 5

MIRACLE KEY I.IIHT—S-'lu time, No more fumbling
for key holes in the dark. Powered by a seli-charging
silver cell. So small it clips to key. Virtually inde-
structible. Send $3.95 to: 0Qscar Jones Enterprises,
Dept. PM-10, B307 Appleton, Houston, TX. 77022 (Texas
Res. include 5% Sales Tax).

CHAPPEE Stoves please eye, warm body, respect
purse. Preston Fu:ls,’l? whesdg;r Lowell, M. mgﬁ:

Llﬂll LONGER—How To Feel Healthier And Live
er, Learn Secrets of A long lite. Report tells how
1;4:111 "5 ai‘“ process can be slowed down. Remain
Hulthr and Mentally Alert at 80 . . . 90 ... even 100
years of age. Send $1.50 to: Edson Keith,
Terrace, West Lebanon, W.H. 03784,

OF INTEREST TO WOMEN

QUILTIMG FRAMES—Two plams available, ue;y BaAsY
to make. One |s adjustable the other folds flat faor
storage. Photocopy of plans as they ap Hred in PM.
Price for both $1.00. Send onder t0: Popular Mechanics,
'ﬁt HE, Box 1014, Radio Cily Sta., Mew York, N.Y.

Birch

“ROYAL" BAKIMG POWDER (Dld Time Favorite!)
Formula, Rush $1.00—Guaramteed! Mack Fmducts.
Lakeside, Or 97449,

IMPROYE Your Figure! Fimally, a diel plan that
works, |ncluded are delicious menus and special
recipes, Send §1.50. limmie Walker, Dept. 5, 3220
Chestnut, Kansas City, Mo, 64128,

IT'S Simple, Easy!! $50.00/Hour Possible from your
home in sparetime. Learn how, write: Taut, Dept. BL,
2066 Ben Hill Road, Atlanta, Georgia 30344.

DISCOUNTED! Laboratory Chemicals, Glass .luppir:
atus, Catalag 50¢. Deluxe Scientific, 507 Huron,
Manitowoc, Wisconsin 54220,

SCIEMCE SUPPLIES And kits. Free Ellalu
& Son, Box 214848-], Sacramento, CA 9

~ TESLA TURBIME—Here's 3 sImIple mnuelmalmg prn
ject: no pistons, so mo close tolerances! Rums on air
or steam. Complete plans, easy to make. Photocopy of
article available for 51.25. Send order to: Popular
Mechanics, Depl. HE, Box 1014, Radio City Sta., Mew
York, N.Y. 10019,

SI:IHIII!I

JoIN  Worldwide Mineral Club!! Free Details!
Mineral's, Box 487M7, Yucaipa, California 52399,

CARTOONING,COMMERCIAL ARTS,
SHOWCARD & SIGN PAINTING
CARTOON For Money!! Free Book!! Success, Box
BESA, Dearborn, Mich. 48121,

SIGN Painting—Easy method. Fres Catalogue,
mann Campany, Centertown, Missourl 65023,

LEARM Sign painting at home, Free Talent lest. Ban
Kerns, Box B12-PM, Greenville, 5.C, 29601, =
MODERN Cartooning taught by mail, Write for fres

brochure.  Cartoonerama—Box  263.¥, Branford,
Conn, 06405

Kaui.

FORMULAS, PLANS, ETC.

CONVERSION Formulas To Metric and U.5. Stand-
ards ®, Ideal for Calculators, Students, Hamdicrafters.
Introductory Sale. $2.00, West's, 3200 Pope Street,
§.E. Washington, 0.C. 20020

OUTSTANDING Tome Om Wooden Instruments. ln-
struction $5.00. Marc Anthony, P.O. Box 1205,
Crescent City, CA 95531,

PLASTICS

CASTOLITE Pours like water,
without heat. Crystal clear, colors. Embed flowers,
seashells, mementos, anything. Make fing gifts. Re-
produce your ﬂeslﬁns with flexible molds any shape,
size. Profitable. Illustrated Manual Catalog $1.00.
CASTOLITE, Dept. 76L/PM, Woodstock, 11. 500598

PLASTICS BY MAIL! All standard materials. Rods,
sheets, twbes, ete. No minimum, Send your r!ﬂl-ll-ft
ments for prompt free gquote. Plastics By Mail,
West 43 5t., Nﬂ: 10:0:36.

hardens like glass

GIFT SHOPPING

FREE Qalal; af quality Gifts. Welco, 1523 Woodside
Road, Redwood City, Ca. 94061,

SELDDM Offered, Unusual GIfts! Free Catalog!
Bonuses! Tarheel, ﬂ!andun North Carolina 27251,

WRIST RADIO, 27 Speaker. Ideal Gift. Only $12.55
postpaid. Guaranteed. Free calalog. Koleman House,
4931-8 Indian Wood, Rm, 358, Culver City, CA 90:230.

COLORFUL Catalogs. 35¢; Brid) S029PM South-
west 25th Street, Hollywood, Fla, .

HOW Available. Free catalogue describing dorens of

ractical home gifts for any occasion, for any budget
Elstlnr:tive gifts at modest prices. M T
. P.0. Box 1167, lowa City, lowa 52240.

EEE POPULAR MECHANICS

PLEXIGLASS—HOW TO WORK WITH! Glasslike, tough
and beautiful, it's fascinating stuff to build with. it
saws, drills just as easily a5 wood and can be benl
when it's heated. Photocopy of PM article. Price $1.00.
Send order to: Popular Mechanics, Dept. HE, Box 1014,
Radio City Sta., New York, N.¥. 10018,

TREASURE FINDERS

FIND Coins, jewelry, gold nuggets with mew pat-
ented detector, Astounding ranfe Unattected by con-
centrated black sand, mineralized ground. RAejects
meatallic trash. Free catalogue, Gardiner Electromics,
Dept. 9, 4728 N, Tth Avenue, Phoenix, AZ BS0L3.

TIRED OF DIGEBING UP TRASHT The All Mew “‘Cain-
Shooter" ﬂql'actl Bottls Caps, Tin Foil, Mails and
Shallow Trash, Detects Gold, Sihver Coins and Jewalry.
Free Literature. O-TEX ELECTROMICS, Box 451-U,
Garland, Texas 7

HOW To make money in commercial art. DIFLOMA.
Success, Box 1204PM, Youngstown, Ohlo 44501.

52 Cartoon lesson course, Cartoom tips, !nlh $5.00.
Hariman, Boa 30367, Lincaln, Nebrasks 6850

ADVERTISING AGENCIES,
ADV. SERVICES, MAILING LISTS

MAILING List, Most all kinds, $11.00 Per M, 500
Circulars mailed $7.50. Dizmailers, Wing, NC 27021

" ADVERTISING Rateboak leading newspapers, maga
rines—51.00. For mailorder business, salesmen, ebc.
Chicaga Advertising Agency, 28-EM lackson, Chicage
BOEDA,

RUBBEER STAMPS

Rubber Stamps—Three lines §1.50. Fast
-M3, Box 1251, Ogden, Utah 84402,

OFFICE SUPPLIES

MAILORDER RECORDS Help i’qt Imcreased business'
Complete 32 Page Record Book shows '_m-ur mquirll'i-.
orders, advertising, eapense, elc. Only $ H. E.
KAPPEL, POPULAR MECHANICS, DEPT. l‘. !I-l WEST
57TH S'I'IEE'I' NEW YORK, W.Y. 10018,

PRINTING PRESSES.
RUBBER STAMP OUTFITS

SIMPLE-X RUBBER STAMP PRESSES, H dra-urlt: op-
erated electrically heated, Sizes 5" x g, 8" x 127, 107
x 15% Starting outfits. Order for presses, supplirs
shipped day received. Send $2.00 for f-tllhg[ and
Brochure.  Custom  Manufacturers,

Springfield. Ma. 5806

PRINTING MACHINES, Ofiset, Mimeograph, Type
writers, Composing, Machines, Dixgraph, King, North
Carolina 27021

[Continued on next page]

TOP Qualit
Service! 1PS
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o Kelsey Co., DM, Meriden
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PRINTING PRESSES,
RUBBER STAMP OUTFITS
({Continued from preceding page)

FRImI YOUR OWN—Frinung Fresses, type, supplies
direct from factory, Send Eﬁtfnr ?mu1n| and samples
QR

type, Supplies Lists, 20¢.
Mechanicsourg, Pennsylvania

PRINTING FPresses,
Turnbaugn  Service,
17055.

TYPE Flllll'!a Hand Printing Presses, Supplies. 120
?' es. $1.00 deductible first order. Acme Type, 732
ederal, Chicago 60605,

SAME day shipment. Rubber stamsq_.suguhu whule
sale price list, $1.00 deductible mp Supply,
732 Federal, Chicago 60605,

Fltt l:allln Trpe Rubber Stamp Presses, Supplies.
B'.:rr.':ﬁ . 247 §. Evergreen, Bensenville, 11,
601

SILKESCREEN Printing—Gold—5Stamping—Rubber
Stamp Presses—~Low Cost, High Income Home Busi-
ness Outfits)instructions, Details: T!-chtrad&s, 1827-
AB Pontius, Los Angeles, Calif. 90025

RUBBER Stamp Supplies; Starting -Dutl ts. Catalog
51, Dgsl::lraduc'hhle Martine, 1432 Majar, leffersan City,

PRINTING AND SUPPLIES

2,00, International Remail-
0, Box 1744-M, Miami,

REMAILIMG DIRECTORY
Forwarding  Association,
Florida 33134,

MIAMI 25¢. Letters remailed from 140 foreign, 400
U.5. cities. S.A5.E. for details. Marle, Box 340da3e,

BOLD Metal Social Security Plate $1.75 wilh
Black Case And ldentification Lard. send mame and
Mumber to: George Anthony, PMLO, 626 Clinton Street,
Brookgyn, Mew Yuik LLEde. mudey Uider Uniy.

WANTED MISCELLANEOUS

Miami, Flarida 33134

MILWAUKEE Receiving, torwarding, singies, monthly.
Details: Racomm, Box 21954, Milwaukee, Wwl. 5321,

COLORADD Remails—25¢. Monthly rates availapie,
Fres details. CRI, Dept. PM106, Box 297, Loveland,
Colorado BOG3T.

REPAIRS & SERVICING

BE YOUR OWN SERVICEMAN. You can handle most
small engine repairs. Here's the guide you need to
insure quick-starting, smooth-running gas engines on
your yardpower equipment. Photocupy of arucles as
they appeared in P.M. available for $2.50. Send ocoders
to: Popular Mechanics, Dept, HE, Box 1014, Radio City
Sta., New York, N.Y. 10019,

SPECIAL SERVICES

INFORMATION On anything. Ferguson Research Spe-
cialisks, 60-15 Woodside, Woodside, New York 113 T

PROFITS FROM CLASSIFIED ADVERTISIMG! Bookiet
shows you how Lo start your own business with Classi.
fiied murtlsin:. Onily $1.00 (Retundable with hlst
arder.) H. KAPPEL, POPULAR MECHANICS, I.'IE"I'
224 WEST IT'II'I HIEET NEW YORK, N.Y. W

FREE Catalog! Letterheads, Business Cards, Labels,
ete, Central's, Box 215, University Staliom, Syracuse,
N.Y. 13210,

EMBOSSED LETTERHEADS ENVELOPES Distinctive In-
eapensive Postpaid. Universal, 2265 Myrtle, Scolch
Plains, New Jersey 07076,

1000 EMBOSSED Business Cards 36.85 Postpaid.
Agents wanted. Elco, 1B1-A, Sylvania, Ohio 43560.

FREE Literpture, Business Cards, Letterheads, Labels,
Rubber Stamps, Geer's, 111 North Drive, Ottawas, Chic
45875,

HWEW Catalogs, Business Cards, Prtn’tlr?, Booklats.
Profit. Victer, Drawer 707P, Snaron ennsylvania
16146,

WHOLESALE, Office Supplies, Equipment, Printin
;&tnts ‘wanted. Atlantic, Box 1678-PM, Florence, 5.0,
03,

QUALITY PRINTING—Baoth fetterpress and offsei-
Inr;lulzdetails. Byars, 28 Keney Terrace, Hartford, Ct.

D0 YOUR Own Typesetting with transfer Lettering
Free catalog/sample. Seavue, 10 Sarah, Farmingdale,
Mew York 11735,

DISCOUNT PRINTING OM ALL LEGAL FORMS AND
DOCUMENTS. E. M. Enterprises, P.0. Box 4726,
Chicagao, 111, B0BO7.

GUMMED LABELS

HOW INTELLIGENT Are you? Self-scoring t!!'l re-
veals 10 in 45 minutes! $2.00 3,35 Luaranteed.
Horton, Dept. TPM10, Suite BE23, 24 MNortn Wabash,
Chicago #0002,

DOW JONES INDUSTRIALS, 30 Daily 9212 Stock-
charts, 6-12 Months Background, 515.00. Ruf, 22
Garfield Place, Poughkeepsie, NY 12601,

MOMEY FROM FOUNDATIONS. Where to apply for
rants. Send %$3. to: Pen Services, Box 440611,
amiami Station, Miami, Florida 33144, Ofer valic
through lune 30, 1977.

BETTER HEALTH

WORLD'S Mast Qutspoken Publicalion, Matural Health,
Healing, Organic Gardening. Free Copy. Prnu'q.her Press,
5t. Catnarines 102, Ontano. L2R 7 13

EXERCISE At Home on build-it-yourself physical fit-
ness equipment, incleding bicycle exercises, rowing
machine, belt massager, and abdominal board. Send
55.00 for blueprints B1208 and instructicns. Popular
Mechanics, Dept. HE, Box 1014, Radio City 5ta., New
York, N.Y. 10015,

LOANS BY MAIL

BORROW By Mail! Up to $3,000.00. Convenient terms,
State Licensed. Postal Finance, Dept. 17-10, G018
Maple Ave., Omaha, Nebraska 68104,

MEED A Business Lpan? Lord Albert, 1812 Albany,
Springfield, 1ilinols 62702,

GUMMED Address Labels $1.00. Walt's, Box
, South Bend, Indiana 46624,

GUMMED ADDAESS LABELS $1.00, FREE

LITERATURE, Acme, 1238 Voskamp, Pillsburgh,
Pennsylvania 15212,

1000 GUMMED Address labels $1.00. Horton, Dept
1PM10, 24 North Wabash, Suite Ehn:l]:'u-

QUICK—Easy— Beautiful, Address leels
%1, Ernhart, Box 49, lrwin, Pa. 15642.

REMAILING SERVICE

FREE Delails, Singles 35¢ Hub Service Regd., P.O.
Box G4, Moneton, N.B. E1C 1H2,

FAST Remail Futwarding Service,
1381 Archer, Live Oah, Cal, 85853,

FLORIDA—Remails 25¢—Forwarding,
Autlan Drive, Jacksonville, Florida 32210,

UNLISTED ADDRESS. Discreet and confidential, Re-
mail 50¢ skngle. Mail Forwarding Service, BOSD 5.
Main, Houston, Texas 77025,

TYOUR Mail Recelved-Forwarded. Hedgpeth,
South First, Alhambra, Callf. 91B02.

MIDWEST REMAIL Confidential,
Tory Remail, Box 187, Warth, Il

FAST Remail anﬂrdins Service, Pony Express, 1391
Archer, Live Oak, Ca 95

ORLANDO—Forwarding-Recelving. Fast, confidential,
Single romails 258, Bulk rates. Gilbert, Box 2607,
Orlands, Fla. 32802,

YOUR Mail Received—forwarded 25¢. Mill Pond
Enterprites, Box 414, Aurora, Ontario, Canada,

LAS VEGAS-COMFIDEMTIAL. Remalling and
Mare! Free I.'Iﬂalls Alpha, Box 19547,
Nevacda 89118,

ANDNYMOUS, Confidential, F!I“u
Polemco, Box 339 Irllirlnhen NY 1

HAWAIIAN Romails-25¢. Kau, Hn-: B446, Honolulu,
Hawali 96815,

WHITE Mountains, Remails, 25¢, Richardson, Box
396, Laconla, New Hampshire 03246,

AMY'S REMAIL—Your mall Received-Forwarded
;Hllﬁq reliable, confidential, Box 185M, Bristal, Wis.

1000 Fur

Pony Exprass,

Eram, 6326

J24-M

Rellable Prampt.
BO4R2.

Much
Las Vegas,

?lelflll S0¢.

PERSONAL

DON'T DIE Without & WIlE Blank Will Form and Atl-
torney's bookiet protects your family. Only $2.00 Guar-
anteed! Order Today! Worldwide Products, 320 Marcy,
Ottawa, Illingis B1350,

MEHCUKY Golo, Siver, Platnum: Ores assayed,
Wnolesale Terminal, Morwood, Mass, 02062,

WINEMAKING & OTHER RECIFES

WINEMARERS. Free Catalog. Equipment. Supplies.
Contingntal, Box GHOLGPM, indmnapulrs, IM. Al

WINEMARERS—rree Laiaiog. rast Service. LH:: Se
lectignt haaus, Box 45lL, Mevada, Missoun Barve,

“IHI“HEII rreg illusiraled catalog of 3‘““5.
cQuipment. sempiex, Box L2/oH. Minhsapollis, Minn.
b

WINEMAREMS Free Imiormatve Cataiog, Yeast bqup-
ment, Ingreaients, DANENBERGER'S, Hox 276-M, MeEw
e, 01, BRGT0,

BEERMAKER'S Supply Cataleg—Free. Bacchanalia,
Z73 Riverside Ave., Westport, Gonn. DGE80,

ul.t,lmmramhms Tiamaria tastes alikg for |ess
than nai retail price. Three easy recipes 32.00, breg,
Box 595, Lania, Florida 33004,

WINEPRESS, Build your own, details. F. Brouse,
RO 4, Allentown, Fa. 18104,

WINEMAKERS Buy your supplies wholesale—UGata-
logue, Onio wnplesale wine Supplies, Box 21405M,
Cigveland, Dhio 44121.

FREE ENCYGLUFEUIA WINE BEER WARING EQUIP-
MENT and ImumeWIENTS. Send request too Vynox
Ingustries, P.0. Box 7498, Rochester, NY 14615,

MISCELLANEOUS

FREE!! MEM'S Hat and Cap Catalog. Stotely Hat
Co.; F.0. Box Z68; Cedarmurst, N.Y. 11oa6.

MAKE Your Will! Twe Will forms and jnformation
booklet $2.00. Order today! Chris Gray, 21B7 Morth-
!I'ﬂﬂ‘tﬂl'.l., San ]US‘E. Ca. 95124,

PERFETUAL C CALtMuAn, FOUR HUNDRED YEARS, Send
$1.00 for Calendar, Saies Literature. Calendar, 524
watson Ave,, New Eern. N. C., 28560,

IDENTIFICATION CARDS. Samples 25¢. Documents,
Box 260621, Los Angeles, Calif. $0026. —

HEAHING Aid batieries wholesale. Free list. Habs,
Box 51, York, Penna. 17405,

BOURKS Un antiques and ther prices. Free circulart!
P. Warman Publishers, Uniontown, Penna. 15401,

URMAMENTAL iron designs, ook of 16U0 bedutitul,
practical designs flor railings, columns, elc, Free
Iiterature, Cunningham, 3881 South 3200 West, Box
20005, Salt Lake Lity, Utan 84120,

IDENTIFICATIUN CARUS. Send stamped seif-ad-
dressed envelope for samples. MIPCOM, T27 North
Main, Las Vegas, Nevada 89101,

POKER Players—Qualily Chips, Personalized, For
sample chip and information send $1.00 (Deductible
from first order) bo: GREDOUMIC, Box 730, Boulder,
Colorage BO302.

BEAT BLACKIACK! New Powertul Method
Winning. Free information, Sheridan,
Avenue, Sun Valley, CA 91352,

uarantees
TTIOMX  Fair

ESCAPE From debts and bill collectors! Have AAA-1
credit everywhare. Free report reveals secret plan!
Cradit 4A10, 333 Narth Michigan, Chicago 60601,

DON'T Die Without & Will. Attorneys Bookiet, Forms
Exgcutors Duties, Assets Record. $3.00 Moneybac
Guarantea. Golden Eagle Ent., 1542 Alvarado, Colorado
Springs, Colorado 80910,

INVESTIGATORS, Latest electronic
Cliften, Box 320-P, Miami, Florida 3316E.

RECORD Telephone Conversation aulomatically,
Leave Recorder Unattended. Robert's, Box 49-PM10,
Parkridge, 11linois GO0GE,

BIBLE GQuestions answered, Stamped envelope,
Bylon, 17167 Bentler, Detroit, Michigan 48219,

PREDICT Good, bad days. Wew Blorythm analysis.
Year's printout $6.95. Send birthdate. Guaranteed.
lomar, Dept. AlQ, 186 Seaside, Milford, Conn, 06450,

LIVE FOREYER—You won't! Protect loved ones! Pre-
pare & will now'—WwWill form $2.00-—0. ). Siricker, 3126
West 133 51, Hawthorne, California 90250,

FINANCE YOUR DREAMS With Government and Foun.
dation Gramis. Free Details. Tow-PM10, 432 PCH,
Hermosa Beach, California 90254,

INFORMATION ©On Electronic Tomgue Stimulator:
Turng On Relaxation Response, Twenly Seconds Eq':ul
To Twenty Minutes Meditation. Patent Pendin
l1.|r“-. Deatails Jll:l. Money Order. Refundable, *

r.' mcu K ['I‘ﬁ

mids, Write

Irll:ll
l, Box 18046, Kansas City, Missowri

SAFETY Reflective material_ Adheres to bikes, bosts,
cars. Five 2 inch squares—31.00. Dalzell, Box 402,
ﬂllﬂnuﬂ New York 11714,

“RAIOR Biades, Discount Prices, Free Brochure,
EE::_} Dept, 232, 230 Woods Lane, Somardale, M),

illllll.lut‘.lﬂc—uﬂlmil Super  Bowl Xi—Souvenir
Game Program. “‘Order Today'"—352.00 glllua 50¢ past-
age—guaranteed! Deadline November 20. Please al-
low three weeks after the game for delivery of the
Super Bowl Program. BreedloveCo., 1910—16th Street
A, Orange, TX 7 \

METRIC SYSTEM Slide-Rule has 21 scales for Easy
Conversion, Speed, Energy Pressure, Welght, Tem-
erature, Area Efc. 2.00. Shide. Rule, P.0O. Box
255 Chattanooga, 'Fann ;'M-DI (Supply Limited).

FRAMEABLE Gold Parchment Zodiac Scrolls, Guaran-
teed Worthwhile, $1.00. Quroonian, 12301 Studebaker,
#201, Norwalk, Calil, 90650,

PHOTOD IDENTIFICATION CARDS.
25¢. GUARANTEED!!! BASCCO
Providence, R, 1. 02904,

MIRACLE CEMENT CLEANER Removes oll, rust stains,
from driveways, garage fioors, Make your own with
owerful chemicals., Own, wse, sell, for hl{ rmﬂt
ormula  §2. Tnmden Enterprises, 412 Laldlaw,
Winnipeg, Canada RIP DK7,

CIRCULARS Mailed by professional mallers. High

quality lists. Robert James Wroten, PO Box 125
Partland, Oregon 97212,

Samples, details
Box  3461MG,

HAY FEVER & ASTHMA—Free sample New informa-

tion to ha1E.gnu. Sale, effective, long lasting. Write:
Resaarch um‘turl-u Nephrrun Corporation, Dept,
RUPM, Tacoma, WA, GB401,

TELEPHONE MONITOR! Record conversalions aufo-
matically. 14:HOUR CASSETTE RECORDER! Box 192,
Griffith. IN 46318.

KNOW Your 1.0, Test Yoursall, d%! .00, Pineview, 93F
Pinedge, East Moriches, NY 1194

SOCIAL SECURITY PLATES

MOTOR I:Ii;' H!mnlllné ﬁmlca Michigan LOTTERY
Information ntr Box Dearborn,
Michigan 4812

LIFETIME Gold Metal Social Security Plate, Engraved
Mame, Number—351.00. Bonomo, 408 Washington Ave.,
Bellmore, N.Y. 11710,

BEURGLAR ALARMS &
HOME PROTECTION

DIALING Unit calls police. $29.95. Free literature.
S48 Systems, 5619.D 51, John, Kansas Cily, Mo, 84122
{B16)483.4612.

PROTECT Against fire-burglary. Double-Duly Alert,
Detects firg-intruders 24 howrs. Enmumﬂ Guaran-
teed!!! Ready to Install. Hu:.h 51295 T B’
Willlamson's; DOept. B10, , Box 2798; rewtan,
Alabama 36426,

STOP HOME BURGLARS. Door Label Warns of Alarm
System. 2851, Bitner, 14421 Bensley, Chicago 60633.
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LODKING FOR IDEAS ON HUNTING, FISHING, CAMPING, BUILDING, TOOLS, ETC.?
CHECK THESE LISTINGS. THEN USE THE COUPON BELOW.

WORTH WRITING FOR

568. Listen lo your plants . . .

and they'll reward vou many times over. Learn some inter.
esting and very helpful tips for your indoor plants in this
attractive color booklet from General Electric, makers of
Gro and Sho plant lights. FREE.

569. The cartridge is . . .

an important link in the audio chain. This full-color pam-
phlet shows Empire's full line of phono eartridges, and pro-
vides some interesting facts, too. It details recording tech-
nigues and how-to pick the right “pickup”! Free.

570. Scider with waler in the line . . .

Fix leaky joints with a torch and solder . . . even with
water in the pipes! Spitfire torches use Mapp gas which
burns at an extremely high temperature and gives a pure
clean heat. Spitfire ean operate on propane fuel as well
See how to join metals easily with a hand toreh and more.
This very helpful 10-page brazing and soldering manual is
free from Wingaersheek, makers of the Spitfire Torch,

§71. The Adventures ol Surelocked Homes

State Farm Fire and Casualty’s Free booklet containg a
aecurity checklist as well as more information on preventing
burglaries. Included in this 18-page booklet are suggestions
for financial protection and what you should do if you are
a vietim.

572. Less than $1.00 per month )
in electricity is all it costs you to run a dishwasher, Dis-
posal? F Mixer? Find out some interesting facts about
these KitehenAid appliances in thia Tree pamphlet. Kitehen-
Ald gives helpful hints on how to get the most from your
appliances,

573. Models, anyone? Custom Car, WWI & Il Planes, Jeta

And dragsters, trailbikes and choppers and more! See all of
Revell's beautifully-detailed models in their new 40 pg. full
ecolor catalogue. Then . .. vou can make them yvourself. Free.

574. The Making of A Premium Whi

There i a difference in straight whiskiez and this 12 page
booklet tells you some of the little known, hut fascinating
facts about how a great straight whisky is made. Free from
1d Forester,

575. Ouldoorsman Discount Calalog

Sporta Liguidator’s 1976 ecatalog containg hundreds of
hargaing in new lures, rods, reels, camping equipment, and
accessories at M7 or more off retail prices, Free,

576. Pump it:

Labaweo's handy, wall-sized “How-to-pump guide” is filled
with charts and diagrams that make it easy to handle most
pumping situations, Included is a listing on Labawco's
products . . . so that you ecan choose the right pump for
vour job, Only 256,

577. Cool off:

Sinee an average automobile developes enough heat to keep
a S-room house warm in winter, its important to have a
good cooling system. And, this 16-page bhooklet Trom Stant

tells you all you need te know. Chapters on thermostats,
pressure caps and more provide uwseful information for
any ear owner, Free,

578, Hyde tools help

to preépare your house for painting and decorating. Here's
a new 24-page booklet, filled with drawings and hints on
restoring, repairing, and more. See how to cut and trim
decorative materials, hang wallpaper, and other time saving
tips. Only 5.50 from Hyde Tools.

579. For everyone from 8 fo 80 . . .

who likes to Ay model planes or race seale sportscars, this
ia for you. See Cox planes and cars in this new full color
brochure. If its model engines and radio-controlled planes,
yﬁu ean see them as well in o 16-page booklet, Both at no T
charge,

580. Rugged Denim Shop Apron

Popular Mechanics Shop Apron! Constructed of
Burlington industrial-weight cotton with full depth pockets,
Bright vellow Popular Mechanies imprint. A great buy for
for all do-it-yvourselfers, $3.95 4+ 560 postage and handling.

581. Dedicated to the Bass Fisherman . . .

and all other outdoorsmen. A full color catalogue from the
Bass Anglers Sportsman Society offers name brand guality
items at competitive prices. See rods and reels and much,
much more. Only $2.00 from B.A.8.5.

582. Engrave it . . . 1
|

R |

L ™

100

and own it yourzelf as well. New Hermes Engraving
Machine offers this free 28-papge brochure describing how

you can engrave nameplates, badges and more and earn ‘
money while engraving. A complete description of simple
tracer-guided engravograph principle is ineluded.

583. Metal . . . The Easy to Handle Material

You'd be surprised how easy it is to make things with metal.
And, Medalist Industries, makers of Hedi-Bolt rods, flares
and more, offers this free 20-page booklet to show you ho-
Included are tips on handling metal products and s
aimple how-to projects,

5684, Sound fanatics . . . ) .

and everyone else interested in ?unlit:r audio components -4
will be enticed by thiz catalogue from JVC America, Fuoll-

color photoz of JVC's complete line of tuners, amps, re-
ceivers, decks, turntables and speakers. Free from JVC
America.

585, International Harvester Scout Il Brochure

Get complete details on features and options available, In-
cludes wvehicle specifications, towing capabilities, engines
and rear end options. Free,

586. Revised Master Shop Guide

Popular Mechanics famous Master Shop Guide is one of
the most important tools vou'll own. Contains 24 wipe-clean
pages that cover drills, electrical work and more! New re-
vised sections and a built-in ruler, protractor and compass.
Only $4.95 + 50¢ postage and handling.

o .
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Popular Mechanics 976
Box 1718, Sandusky, Ohio 44870

This Coupon Expires Dec. 31, 1976

Pisase spg thal | receiva tha |tems checked below. | have enclosed 35¢ for the overall service chargs, plus remitlance for any priced lems

[ 568 0 sn ] 574 1§77
[ 569 F] 572 ] 578 ] 578 50¢
7 570 1 573 [ 576 25t [ 579

Tatal items requesied

Wame (Pleass Print) ...

_Tatal money enclosed (including 35¢ service chargel e

[] 580 $3.95 4 50¢ [] 583 [] 586 $4.95 4 50¢
[] 581 52.00 [] 584
[ 582 [ 585

information and forwards these inquiries to the organization

Addrass DR S L B G LI g e s S Y——
Town - e ——— e 1] | ——
(Ploase send cash check or monoy order made owl to POPULAR MECHANICS, No stamps, pléase.)
MNote: ular Mechanics processes your requests for the above
making the offer. Each company mails the material directly. Please allow 4-6 weeks for delivery.
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“We never used

achain saw before today

™ Homelite put usincontrol.”

None of these seven people had Kickback occurs when
ever handled a chain saw be- the nose of the saw hits a solid
fore. Sowe gave eachpersona  object. But the new SAFE-T-
different Homelite*and told TIPshields the nose and chain.
them tostart cutting. Itproved ~ So kickback cannot occur. The
our point: anyone can be in SAFE-T-TIP also keeps the
control with a Homelite. nose from hitting dirt, stones

Homelite chain and obstructions that can dull
saws are designed

or damage the chain. You get

with control in mind. w,  easier cutting with less
T}‘leyrellghtwmght, b
cision balanced. 'I'hev all have
solid, comfortable grips. And
the',,"re the only chain saws
with the exclusive new SAFE-
T-TIP™With SAFE-T-TIP in

ce, a Homelite can't kick

k—and you're protected
against the most serious loss of
control in a chain saw.

Wl-lerher you're a ﬁrst
timer or an old timer, you're in

You're in control with Homelite.

control with a
Homelite. You can
cut down trees, trim
limbs, clear .. ..
brush U
and cut
firewood— S
quickly, easily, eﬁ"icmntl',r Your
Homelite Dealer has the widest
selection anywhere, from the
economical XL to the SXL-
Automatic. And with over
12,000 Homelite Dealers coast
to coast, you're sure of fast,
efficient service—and a wide
range of parts and accessories—
wherever you live,

HOMELITE

Homelite Division of Textron Inc.
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Treat yourself
to light menthol Belair:

Day/Date watch by Seiko,
Yours for free B&AW
the valuable extra on
every pack of Belair.

i & 1000 gifrs, = :
write fgrs;;u‘:?i:c Gifttéauiug: Warning: The Surgeon General Has Determined

Box 12B, Louisville, Ky. 40201 That Cigarette Smoking Is Dangerous to Your Health.

—
15 mg. "tar,” 1.1 myg. nicotine, av. per cigarette, FTC Report Apr. 76



