


Symbol of
the quality gift.

Give the holiday gift everybody wants—
Seagram’s 7 Crown. Only Seagram’s 7 has the
unmatched quality that makes everyone's
favorite drinks taste better. No wonder it’s
America’s most given gift. And remember
to enjoy our quality in moderation.

Seagram’s  Crown

Where quality drinks begin.

GIFT-PACKAGED AT MO EXTRA COST. SEAGRAM BISTILLERS COMPANY, N.Y.C. AMERBCAN WHISKEY A BLEND. B0 FROOF

T



Yesterday you could admire
LED digital tuning in short wave.

Today you can afford it.

Introducing Panasonic’s Command Series top-of- circuitry, Panasonic's RF-4B00 gives you all these
the-line RF-4800. Everything you want in short wave.  sophisticated controls. Like an all-gear-drive tuning
Except the price. Like a five-digit LED frequency control to prevent "backlash!’ Separate wide/narrow

display. It's so accurate (within 1 kHz, to heaxlnt} ' bandwidth selectors for optimum reception even in
you can tune in a station, 3 crowded conditions. Adjustable
even before it's broadcasting. sallbrnﬁun for easy tuning to
An withthaHF-ﬁﬂGﬂ's ﬂght : = 1-' exact fre s. ABFO pl‘tch
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On the cover

Duels between World War | vintage
aircralt are routing on summaer
waekends at the old Rhinebeck
Agrodroma, near Rhinaback, N.Y,,
where pholographer Howard
Sochurek took PM's covar phota.
This issue’s special illustrated
essay celabrating the T5th
anniversary of the Wright
Brothars' first flight at

Kitty Hawk begins on page 63.
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Sears/Penske
Auto Analyzer.

Test alternator/
generator, diode,

H point resistance, rpm,
Sears Lowest Price idle—17 tests in all.
Auto Analyzer. Aegularly $99.99,

Low price, high quality.
Performs 8 important
electrical and ignition tests.
Easy o use, too.

Regularly $34.99.

Save $7. $)790

Save $20. $Q)°

Sears/Penske —
Chrome-Plated DC  *
Timing Light.
With impact resistant inductive
pickup. Accurate to BOOO rpm
and really rugged.
Regularly $44.99.

Save $9. 33509

Sears Testing Kit.

The professional tune-up kit

for the do-it-yourselfer. Includes

ignition analyzer, inductive timing light,
compression gauge and vacuum gauge.

v

- o .
| These Sears testing
/. iNStruments come with
' complete instructions
for do-it-yourself

tune-ups.

Sears

Tire and Auto Centers
“Straight Talk, Good Values
and Satisfaction™

#Soars, Rosbuck and Co_ 1078 On sale now from Nov. 26—=Dec. 23. Prices and dates may vary in Alaska and Hawail



(3ot it all
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aone with one

NEW. Compact,
Motorized Dremel
4-Inch Table Saw.

A great addition to any home work-
shop. Delivers big table saw per-
formance with quality features like
adjustable bevel and cutting depth,
miter gauge, self-ali%nmg rip fence,
saw dust chute and bladeguard.
The Dremel Model 580—buy it
wherever fine power tools are sold.
Dremel, Division of Emerson
Electric Co., 4915—21st St., Racine,
WI 53406, Department E1012.

.
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How to burn wood &
fight rising fuel hills

Glass Door Thermograte® heater
boosts net fireplace output 10 times!

When it's cold outside, burning in a typical
fireplace can actually result in a net heat loss,
Mew Glass Door THERMOGRATE Heaters
dramatically reduce this heat loss and, utiliz-
ing the scientific principle of natural convec-
tion, produce a constant flow of warm air into

your room . . . even without electricityl

FREE PUBLICATION OFFERED

If you're interested in saving money and
energy in your own home, write for the
FREE full-color publication: "How to Burn
Wood & Fight Rising Fuel Bills"

S 1078 TEI 51 Pacl MM 55113, All rights resared
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HOW IT WORKS:
=
By natural convection,
cool air is drawn in
at the bottom,
heated and
returned to
the room.

It really works!

® Unequaled output . . . to 100,000 BTU/hr.
; with auxiliary blower.

# 50+ sires to assure proper fit.

® Extremely simple to install.

® Durably welded. Stainless Steel tubes.

& Performance & Satisfaction Guarantees.

Writeto:  THERMOGRATE ENTERPRISES, INC.

P.O. Box 43021 Depl. M128

St. Paul, MN 55164
Or call TOLL FREE: 1-800-328-0882

ErMOGRATE

LS. Pal. D247 673, Other patents panding.
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Christmas dollars buy more at independent hardware stores!
Make the store 5 —1  You'll find it easy

s and economical to
with the Sentry |

select useful gifts at
your neighborhood
i Sentry store. One of
on the door )Y
your gift
headquarters!

4500intheU.S., it
features friendly
service, honest
values, quality
merchandise.

119-PIECE MECHANICS

TIC| Too SET

Ideal for professional or home mechanics.
Choice of 1/4 - 3/8-1/2-inch drive sockets,
melric sockets, combination wrenches,

@\ Rockwell 7-1/4-INCH
CIRCULAR SAW

Powered by 1-1/4 HP.
motor to handle tough

jobs. Depth and angle | screwdrivers . .
adjustments. Double . many other tools
insulated, U. L. listed. (T650)

Ideal for small jobs, intri-
cate work, Drive handle
delivers 28,000 RPM. In-
cludes power unit, grinder,
hone drill, polisher, sand-
ing discs, reamers, buffing
wheels, collet adapters,
complete instructions,
storage case. U. L. listed.
(601K)

‘l‘ Rockwell _

ORBITAL SANDER
Works smooth and fast
with high speed 12,000
OPM. action. Flush
side design makes i
easy to sand against
vertical surfaces or in
corners. Double insu-
lated. U. L. listed. (4420).

~ 6-PIECE
STANLEY
LSTANLE Y Iifvtyrroin
For soft wood, soap, plastic, lino-

leum. Includes 6 chisels and
sharpening stone. Plastic storage

m SKIPPER®

FLOATING LANTERN

H
9

FLUORESCENT LANTERN
Use indoors or out for wide area illumina-
tion. Rugged plastic case. Easy-grip handle,
Uses two G-volt batteries (nol included)
15209)

WOODINGS
WoodSplitter Kit

STANLEY

MITRE BOX
WITH SAW

firewood fast
and easy
Includes
4-pound
square head
wedge and
6-pound
wood splitter.
32-inch

Long-lasting power for
filashlights, toys, tran-

(60540) Adjustable. Cuts angles

Heavy duty, Will withstand
rough handling. Water-
prool seal construction
Push-button on/off switch.
Uses G-volt battery (not

included) (8109)

al 90 - 75 - 60 - 45 - 30
degrees, Rigid all metal
base with mounting slots.
Includes back saw with
14-inch blade and hard-
wood handle. (85-614)

i

i

| i

handle. l
i

i

i

sistors, etc.

2 ior 60'3

with coupon

without coupon 7?-:1." I

-----d

Merchandise in this advertisemeni ia available from participating Seniry dealers only, Ofter expires December 23, 1978, The 4,500 Senlry dealers gwn their slores

They select Their marchandise and set their own pnces. There may be variations in producls, available quantities and prices in individual stores

Caorporation, Cleveland, Dhio 44113,

Sentry Hardware
Aa-G0ar



Sharpen your
ctumun:aavv]&huaat

This

revolutionary .

chain saw sharpener ~

grinds a razor sharp

edge on any size chain

saw using a specially made
grinding wheel. All you supply
is a " electric hand drill. The
Pro Sharpener® assures the
correct grinding angle and a
built-in gauge maintains the
proper guide height

The Pro Sharpener produces

a ground edge—much sharper
than a filed edge. Comes com-
plete with three grinding

wheels (enocugh for up to 30
sharpenings) plus a hand file
adapter

*Patents pending

P.O. Box 11378
Mewinglon, CL 08111

Plaase rush Pro Sharpaners) at §12.95 sach plus
5 postage and handling per unit ($3.00 outside

eck, money ordér or Master Charge
— Exp. Dain —
| Conin. Residents add 7% sales tax
|‘\.I'|'1'\-| = = - e ———
AN e i

|“I5.- = __State __Tip_ 2l

Important: To insure comect grinding wheel size
| indicate yous Chaln Saw Mig.
Saw Model

| 30 Day I.rn-cnnuutnnll money back guaranies
|

The ultimate

in woodstoves ...

Jotul.

Send for ree brochure on ihe emtive Jotul ling. Also available,
The At ol Heating with Wood, $1: Sweaping Chimesys,

paperhack 51, vinyl-covered $2

KRISTIA ASSOCIATES

HOME OFFICE
343 Forest Ave. pm12. PO, Bax 1118
Fortland. ME 04104
WESTEAN OFFICE:
213 5W. Ash 5. Suite 200 pm12
Foriland, OR 97204
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SURFACE PREPARATION

HOW-TO

Mew 2B page book, 130 clear illustra-
tions, easy to follow instructions shows
tools o use for lix-up, paint-up, resto-
ration, redecorating for inside and out-
side home improvemen! projects

Book shows how to remove old wall-
paper, hang wallcoverings, remove old
paint, prepare surfaces for painting,
decorating, build brick and block walls,
cut, slice and trim building materials
the use of craft knives, ete

SEND $1.00 FOR YOUR COPY
HYDE TOOLS. DEPT. N
SOUTHBRIDGE, MA 01550

B ors

LETTERS
TOTHE EDITOR

Space doubt

Richard Dempewolff’s interesting
article Our Growing Junkyard in
Space { August "78, page 57) might
have triggered a Ralph Dunagin
cartoon in many newspapers (7/
26/78), It shows two NASA people
watching their readouts while one
says, “We could try to move Sky-
lab to another orbit position, but
there doesn't appear to be one open
at this time.”
W.F. SPANKE
SPRINGFIELD, VA.

Says cartoonist Dunagin: “I'm not
sure that your story was the sole
impetus for the eartoon, but it was
definitely a contributing factor.”
PM was pleased to discover Duna-
gin has been a subseriber for sev-
eral wyears. The cartoon below,
Dunagin's People by Ralph Dunea-
gin, is reproduced through the
courtesy of Field Newspaper Syn-
dicate,

NASA CONTROL

-
- --"-—l'_‘
-

"ME LOULD TRY TD MOVE SICTLAB TD ANOTHER.
CRET POSITION, BUT THERE DOESN'T AFFEAR.
TD BE GHE OFEM AT THIS TIME®

Splinter gripe
On the strength of your review 1
purchased a Craftsman T72-tooth
carbide blade for my radial-arm
saw. They do indeed make a very
smooth end cut, but mine, at least,
causes aplintering on the underside
of the board being cut. I've tried
slow, medium and fast saw mo-
tion—all to no avail. Is there any
recourse other than a return of the
blade for a refund?
FRANKLYN A. GRAFF
LEBANON, CONN.

One of the characteristics of a ra-
dial-arm gow iz a tendency to splin-
(Plaase turn o page 8)




Protect your home against burglary and fire with
the new, low-cost Norelco wireless Home Patrol.

7

N .
SN Ee
2 i ~.
/ I,JI'Jr.'rnlll I||| p 4
i - ) iy rl i .
T, Oy
In the time it takes you to read this ad, seven homes Chances are you've wanted more protection for

will be burglarized.* What's worse, tonight over twenty  your family but couldn't afford it. Now, thanks to
men, women and children will die in fires. That's why advanced circuit technology, the Norelco Home Patrol

youneed the new Norelco Home Patrol. can give you that protection at a fraction of the cost of
You get areceiver, one door and three window expensive wired systems. It's so easy to own and

sensors, each with its own transmitter, and the Norelco  install, it would be criminal not to! Look for the new

smoke alarm. Norelco Home Patrol in the home protection centers
What's more, you can customize a Home Patrol of vour local stores.

system for your specific protection needs with s hinis ook A

accessories like additional door and window
sensors, receivers, smoke alarms, heat sensors,
auto sensors and even an emergency alert.

The Home Patrol system can also safeguard
apartments, condominiums, housetrailers and
boats.

Simply attach each door and window sensor.
The instant an intruder tries to get in, the
intruder light flashes on the receiver and it sounds
a shattening alarm.

The Norelco smoke alarm can be placed in aremote
area of your house because its alarm will ring where
the smoke is first detected and through the receiver.

It senses fires before they break out.
And burglars before they break in.

Mﬂ'@l?’iﬁ North Amencan I"l‘u'ljps Corporation, 100 East 42nd Street, New York, N. 1. 10017



LETTERS
{Confinved from page &)

ter alomg the cut bottom when
crosscutting. This occurs because the
blade protrudes only slightly through
the workpiece. A very slow feed rate
may cure the problem, or, at the least,
minimize it. Another possible fir is to
apply tape over the cut line on the
bottom of the board being cut. One
other point: don’t use the 72-toother
to cut stock thicker than 34 ineh.

We brightened his world
I must congratulate you on the arti-
cle by Lorraine Dusky (Startling
New Theories on Light and Color,
Sept. '78, page 80). I have dealt
with color all my life, as an artist
working for color printing firms
and teaching art classes. I am forev-
er looking for authoritative infor-
mation on color to use in lectures I
give to art groups.
1t has always been my contention

that the color we surround ourselves
with influences our health and be-
havior. 1 am grateful to PM for
showing that ideas of mine which
have been considered outlandish are
finally proven to have some sub-
stance.

GILBERT GUILLERY

AMITYVILLE, N.Y.

Rolling right along
When we saw the September issue
we were amazed to see the plans for
the scooter (Scooter's Safer Than
Skateboard, page 181). My husband
had designed and built a similar one
for our son in June, Just as with
yours, he used roller-skate wheels.
However, after purchasing a used
skateboard at a garage sale, he
replaced the roller-skate wheels
with the urethane ones from the
skateboard. What a difference! It's
much easier to control and can even
make corners. The wider wheelbase
also makes it easier to balance. 1t's
the favorite riding toy around.
MRES. EDWARD A. SUMMERS JE.
MENOMONEE FALLS, WIS.

Storm-window caulking

In 22 Ways You Can Save Energy
Around Your House (Sept. '8, page
142), item T says to caulk the joint
where the storm window joins the
wooden window frame. Is this cor-
rect?

Everyone 1 have talked to says
the storm windows have to breathe
to prevent condensation. If you seal
the storm windows, would you have
the condensation problem?

LARRY MCCOLLUM
DOTHAN, ALA.

Yes, the instructions are correct—

2 BORII 4B MECHANMIMS

they refer to caulking under the
aluminum flange that is serewed to
the window frame. Just don't put
any caulk in the weepholes which
are located along the lower rail of
the storm frame,

Boxed out

The article How to I'nstall a Stand-
by Generator (August '7T8, page
18B) was very timely, I have just
bought a portable generator. What
is the make of the fiberglass box in
which the generator was installed ?
LEOMNARD A. EDWARDS
ST. CROIX, VIRGIN ISLANDS

The box pictured in the article
comes with the Homelite generator
we featured, Your dnly alternative,
we suspect, is to build a custom-fit
bor for the generator you pur-
chased. If more of our readers write
in asking ehout a protective boz for
a generator, we will probably design
and build a PM version.

Cheers for Rabbit diesel

After reading PM Owners Report:
Dodge Omni and Plymouth Horizon
(Sept. "78, page 88), I must say that
neither car is what I would consider
ideal from my experience. The 31.9
mpg highway doesn't even begin to
compare with our VW Rabbit Die-
gel's 63 mpg highway and 54 mpg in
the city. Sure, the VW is a more
expensive car, but you can't put a
price on the higher quality work-
manship.

We've owned numerous American
cars, but our experience with VWa is
that they never say die. Detroit has
the potential to make the finest cars
in the world, but they just don't
care enough to exercise it. With the
new VW plant in Pennsylvania, the
best cars in the world may soon be
American-made.

CLIFFORD M. MOLLOY
HOUSTON, TEX.

Swat did you say?

There is one small item every camp-
er and tourist should have on hand:
a fly swatter. Most people assume
flies are ubiguitous and in such
numbers that replacements for fall-
en comrades are unlimited.

With few exceptions, this is not
the case at all. Most campsites and
roadside rest areas have a definite,
supportable quota. Kill those off
when you arrive and, except for
strays, you won't have to contend
with the pests anymore while you
are there.

CARVER N. MCCAUGHEY
ST. PETERSBURG, FLA.

Energy Crunch
Creates New Jobs
in Solar Heating,
Heat Pumps, Air

Conditioning,

Refrigeration,

and Heating

Air Conditioning,
Refrigeration
and Healing

NRI Can Train You at Home
for a Good Job in
this Expanding Field
The energy shortage has stimulated
dozens of new technologies, created thousands
of new job opportunities in energy-sensitive
areas like air conditioning, heating, and refrig-
eration. NRI training has kept up with the
state of the art by adding timely lessons in
solar technology and heat pumps to its home
course, Every year, the demand for
qualified technicians increases and NRI can

start you on your way to success in this
booming industry
Training Includes

Professional Tools, Even

Your Own Vacuum Pump

NRI's Master Course includes profes-
sional tools for learning and earning.... train-
ing kits that teach you how to work on con-
trols, work with tubing and make joints, trace
and repair electrical problems, detect leaks and
analyze systems. You even get the pro's key tool
... top-quality Lammerf vacuum pump for
evacuating and purging cooling systems of
contaminants

Optional Resident Training

at Famous York Institute

NRI's program was developed with
technical advice and consultation of the York
Division of the Borg-Warner Corporation.
In addition to special “bite-size” lessons for
faster learning and understanding, graduates
of our Master Course may take advanced
training at the York Institute Resident School
at no extra ¢ . You'll get practical exper-
hnuewlthm;::tﬁmmrsaqualmmh
of on-the-job work.

FREE CATALOG
MAIL CARD

Just check the postage-pald card,
Mo salesmean will eall.



- TV and audio servicing at home, | say,

“BALONZY!

If you think you can’t learn

Maybe you don't believe that we
can actually teach you to service
TV and audio equipment by mail.
Yet here at NRI, we're doing it
every day. Helping people to
bigger and brighter futures. Let
me tell you why the NRI way
works so well ... and challenge
you to put us to the test.

e of the secrets of the success of this
school & the fact that its founder, ].E. Smith,
was 1 teacher So, when he originated his
first course in radio over 60 vears ago, it
was carefully designed with training in mind.
And that principle has guided us ever since.
In every technical course we offer. Today,
every aspect of our courses in TV and audio
servicing are student-oriented to make learning
a5 fasd and as easy as possible.

Exclusive Training Methods

Right off, that means that you get far more
than book learning, NRI gives you practical,
hands-on experience as you progress. In our Mas-
ter Course in TV and audio servicing, you actually
constriet a 25-inch diaponal solid state eolor TV
You start right with the hasic paris and as you
build it, you introduce and correct typical servic-
ing problems, ending up with a complete unit,
ready fo wse. That way, you get the actual bench
time and intimate knowledge you need to handle
real servicing problems. And before that, vou even
assemble some of your own electronic test instru-
meents o you not anly know how to use them, but
haow they work. That kind of training sticks with
you. .. gives you extrsi confidence.

And Mr. Smith taught us something else,
too, Not to o too fast. So, our courses have wha
we call “bite-size” lessons. That's another way of
saving that they're easy 1o digest. Big enough to
cover & specific subject thoroughly, but not so
much that it'l! overwhelm you, Written clearly,
without a lot of gobbbedygook. And we keep in
mind that you're learning a1 home, so you take
our lessons at your own pace. Thitl way, you can
learn in your spare time without interfering with
your present job or eating up too much of your
family life, OF course, if you want to move ahead
Faster, we're behind vou all the way, The podnt is,
it's your choice,

Professional Instructor/Engineers
One of the ways we back you up 15 with a
fully-qualified staff of profesional instructor/en-
gineers. They're there to help you when you have a
problem with any aspect of your sudies. . . lessons,
theary, bench training. And because most of them

Jahin F Thompsan, MR President

actually helped plan your lessons and designed
vour equipment, you'll get answers right fiom the
horse’s mouth, answers that are clear and to the
poind,

| might add that these xre not a bunch of
ivory-tower professor types. In between checking
your lessons and glving you personal help, they're
busy keeping up with the state of the ant, designing
new equipment and revising lessons to get vou
ready to handle even the latest equipment. As a
case in point, take the audio equipment we added
lo aur course recently. Not just stereo, but fowr-
chanmel Maybe a little exotic, but when a servic-
ing problem like this hits your bench, you're ready
for it. I's the kind of thinking and planning ahead
our founder would have liked.

I Dare YouTo Do It

Now vou might think I'm bragging a litle
too much on how good NRI is, and maybe [ am.
I'm mighty proud of our accomplishments, But
the proof of the pudding s in the eating. .. how
our training works in preparing people for actual
jobs. S0 I'm inviting you to ask the only people
who can give vou a totally objective answer, profes-
sioretl TV and audio technicians. And here's my
het. Just look in your vellow pages for a couple of
TV repair shops, ask to speak with anyone who
actually does the repair work, and ask him what he
thinks of NRL I'll bet he savs, “Do it"”

1'm nat really sticking my neck out, because
1 know something you may not. Almast half the TV
servicemen working out there have taken home-
study courses. And among them, it's NRI more
than three 1o one! Ask the pros on the firing line
and three 1o ane they'll recommend NRI to you 25
their first choice, Il be happy o send vou a copy
of the national survey that proves it

Why do the pros like us? Because NRI works.
You take it at home so you don's have to go to
clisses. You take it in your spare time, 50 you can
hold down your job while you get ready for your
step forward And you lake it easy, because our

hite-size lessons make it easier, let you sel
VOUr OWN (e,

Equlg'mem Designed
r Learning
And 10 top it off, NRI'S equipment is
exclusive, We design most of our own, so
it's not somebody else’s hobby kit or 2
stripped-down and mostly assembled com-
meercial unit. I1s designed so you really
learn as you build, designed w give you
lots of honest bench time, destgned o give
you the satisfaction of finishing up with
o fully operable, lop-quality unit that’s
comparable to any commercial set on the
markel. But you built it. .. vou learned
samething on it! That's | E. Smith's
philosaphy again,
it all boils down to the fact that we've aimed
our training a8 4 very practical goal. .. giving you
the skills you need 10 move ahead in a rewarding
career, Or even to have your own full- or pari-time

business.
Send for Free Camm
No Salesman Will Call

There's lots more to tell about MR training
in TV and audio servicing and other courses, but
not much space left to do it. So I'm inviting you to
send for our free catalog of elecironics courses. It
contains a complete description of every course,
including each lesson, training kits, and experi-
ments. Full color photos show you exactly what
vour course will include in the way of test instru-
ments, electronic components, and major kits like
the 4-channel audio center and color TV

No salesman will call on you, either. We
don't work that way, never have, Our catalog
shows you what we have to offer you, what we
can do for you, Look it over, then think about it
and make your own decision without outside
pressure. |.E. Smith always felt that his best gu-
dents were the self-motivated ones.

[ ean anly add this. With over 60 successful
vears and more than a million students behind us,
we must be doing something right. Just ask any-
body we've helped along the way. So pet started on
your future. Send the postage-paid card and check
the cotrse that inlerests vou. Jlfxi]: has already been
removed, write me and I'll personally see that your
catalog gets rushed 1o vou. And thanks for listen-
ing 1o me.

John E Thompson, President
NRI Schools
"ol McGraw-Hill Center for
l':"l i Continuing Education
o 3939 Wisconsin Avenue
i
T

Washington, [).C. 20016
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ERS' CLINIC
QUESTIONS ANSWERED

Double helping

The previous owner of my home
re-gided over the original asbestos
shingles and rervoofed over the
orviginal asphalt vooef, s this good
practice ? —Kirk Willioms, New-
burgh, N.Y.

Yes. In fact, it's common to
cover existing siding and roofing.
Use solid crown molding to fill the
gap between the casing face and
the new line of shingles. A more
expensive way is to extend the
casings out to receive the added
thickness, Some sidings have their
own channel or J-type trim that is
nailed to the face of existing trim
to receive new siding.

When reroofing, make sure the
added load doesn't overstress your
roof. Check with your local build-
ing department before proceeding.
Make sure nails are long enough to
penetrate layveras of original mate-
rial. You may need 13-in. nails,

Humidity and insulation

I have blown-in cellulose insula-
tion tn my attic with ne vapor
barvier, I want to put a humidifier
in my home, How will the moisture
affect the inswlatton? Should [
remove the cellulose and rveplace it
with foil-backed fiberplass?—Pe-
ter Messina, Reston, Va.

Without a wvapor barrier you
shouldn't humidify., Moisture will
penetrate insulation and condense,
possibly rotting vour framing. If
money is no obhject, remove insula-
tion and install a vapor barrier.

As a less costly step, 1 recom-
mend using paint as a barrier. You
ghould install new plasterboard on
the ceiling (buy foil-backed type
or prime the back of regular pan-
els with aluminum paint). Ewven
without the plasterboard, to keep
moisture from penetrating your
attic, paint all ceilings with at
least two coats of vapor-resistant
oil paint (water-base paint iz gen-
erally not an effective barrier).

Window replacement

How do I replace hroken glass in
my  pictire  window ?—Michael
Drechaler, West Hartford, Conn,

On most picture windows, the
frame iz rabbeted to receive the
glass (see drawing). To replace
the window, spread glazing com-
pound in rear and side of rabbet
and set glass in place. Press glass
gently against compound and nail

stop in place to keep glass from
falling out. Be sure there's a small
amount of compound between stop

and glass.
To remove glass, reverse the
procedure. Coats of paint may

have sealed the stop to the frame
and glass, Draw a utility knife
blade through both sides of the
atop to loosen. Ease stop out with a
putty knife, but be careful not to
damage the frame, Take care also
when removing the broken glass (I
use heavy-duty rubber utility
gloves), Scrape off all old com-
pound so new glass will sit prop-

SECTION VIEW

COMPRESSED COMPOUND

THESE SURFACES
IF NECESSARY

— %

STOP SHAPE MAY VARY
Guide for replacing picture windows.

STOP

erly in frame. When measuring
for replacement glass, deduct 3/16
in. from width and height of open-
ing to allow for easy installation,

Flaking flagstones

Due to rain and freezing weatler,
my  40-year-old fagstone patio
flakes apart in alivers, fa there a
sealer that stops water from pene-
trating flagstone? I'd prefer a
glossy sealer that's not slippery to
walle on.—Dv, JE. Terence Kava-
magh, Warren, Qlio,

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

Flagstone is any hard rock that
lends itself to cutting into layers.
Some types are more impervious to
water than others, but most have
many-lavered veins, You don't say
whether your patio stones rest on
earth or are embedded in mortar,
Nor do you describe the type of
jointa.

Water generally penetrates flag-
stone layers and causes cracking
when it freezes, Stone edges must
be thoroughly cleaned before ap-
plving sealer. Since sealer won't
“bridge" gaps between stone and
mortar, if you have mortared
joints, they should be pointed (re-
finished with fresh mortar) first.
Toch Div., Carboline Co., 350 Han-
ley Ct., 8t. Louis, Mo. 63144, makes
a good liguid sealer called Acri-
Seal that lists for $6.80 a gallon.
It's mnonflammable, nontoxic and
covers 300 to 600 sqg. ft. per gallon,
depending on the porosity of the
stone. Stones and bricks 1 tested
with Acri-Seal darkened slightly
and picked up a slight gloss, Toch
claims it's a nonslip coating, 1
found  that two  thoroughly
brushed-in coats were better look-
ing than one thick coat.

Rusting once more

In response to our discussion of
rust inhibitors (June '78 Home-
owners' Clinie, page 10, Wrought
With Rust), reader Michael Shuey
of San Francisco also recommends
a product called Trustan-7, which
he says gives superior results as a
rust preventer and primer. A 7-
ounce can costs $£4.99 postpaid
from Trustan Corp., Box 56204,
Ironbound Station, Newark, N.J.
07105, Another product offering

similar results is Noverox, $6.20
postpaid for 8 ounces, from Nova-
pox, Inc, 960 North San Antonio
Rd., Suite 2381, Los Altos, Calif,
04022,

Whichever product you use, be
aure to follow directions,

POPULAR MECHANICS
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PM WORKBENCH
PVEXAMINES PRODUC

S AND SERVICES

Plug a leak fast

Waterplug is a hydraulic cement
claimed to block leaks—even
gushing holes—in concrete or ma-
gonry in just three minutes. Pow-
der mixes easily with water to
form a quick-set putty with high
gtructural strength. It will even
set up under water. Sold at build-

QUICK-BET AULIC CEMENT

 WATERPLLE

T Wl v

ing supply and home centers, it's
$2.10 a pint. Write Standard Dry
Wall Products, 7800 Northwest
3Bth St., Miami, Fla. 833166 for
free brochure, Circular 14-C.—D.0O,

Lubricant spray

Lubricate fan's moving parts with Ten*4.

Industrial strength Krylon Ten*4
lubricates, penetrates rust, cleans
and removes moisture in numerous
household applications. Fluorocar-
bon-free aerosol comes with tube
for spraying in tight spots. Pro-
teets doors, windows, car engines,
electric parts. About $3 for 11-oz.
can at hardware, houseware stores.
From Borden Chemical.—FP.A.

Canny storage

¥ -
- P i

Wire holders fit perforated board.

The Adacan storage syatem lets
you put your hand on the right
piece of hardware gquickly. Con-
tainers are tilted forward by wire
holders for easy access to contents.
Labels can be read at a glance.
Best of all, system uses an abun-
dant national resource—used soup
and beverage cans. Twenty holders
cost $4.95 postpaid; 40 holders
with perforated board and mount-
ing screws, $12.95 postpaid. Pierce
Products, Box B05, Marathon, Fla.
330560, —J.P.

Be sure to remove can lops safely.

Digital torque wrench

The light alloya used in much of
today's machinery make torquing
of nuts, bolts and screws a fre-
quently eritical operation. The lat-
est torque wrench from Sears is
accurate and easy to use. Digital
calibrations are extremely easy to

Scale on wrench is
easy lo read, even
in awkward work
position {above).

Dial is claimed
lo be accurate lo
plus or minus 3
percent each way.

Torque wrench s
protecied by case.

isee photo) and eliminate

read
need for on-the-spot calculations.

Qears claims tool is aecurate to
within plus or minus 3 percent in
both directions. Scale calibrations
are in both metric (Newton me-
ters, Nm) and English (foot-
pounds), The 4-in.-square drive
sells for $54.97;: the “g-incher is
priced at $49.97.—H.W.

Il you've come across a new product with
some special leatures, let us know abouf it
Write to PM Workbench, Popular Mechan-
fcs, 224 West 57th 51, New York, N.Y. 10018,
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g | de, Because my cigarette is Salem. Salem gives
of the flavor [ want from a cigarette, plus
nthol. Isn’t it time you enjoyed Salgm?_';/,

| KING: 18 mg. “tar”, 1.2 mg. nicotine, 100's: 18 mg. “tar", i\
| 1.3 mg. nicotine, av. per cigarette, FTC Report AUG. 77. Eagh




YOU CAN'T EXPECT A MERE CARTO
DO ALL THE THINGS A SCOUT CAN.

I-t...-

B . i1

Snowdrifts, bumpy roads, big
loads — those are just some of the
times that anything less than an
International® Scout® just
won't do.

Outfitted to out-perform
ordinary cars. Scout does more
because it has more. Like 4-
wheel drive for muddy back
trails and snow-packed neighbor-
hood streets. And the same extra-
strong engine we use in our
25 -ton trucks —so pulling a boat
or trailer is no problem.

Guts from the ground up.
Scout is designed especially as

""'I.Jr—-"z lifi"‘-*h

hfmry four-wheelin!

a sports/utility vehicle. The all-
welded steel box frame resists
distortion better than riveted
frames. Heavy-duty axles permit
Scout to carry heavier loads than
any station wagon. And even
with that big inside cargo space,
Scout's outside dimensions
permit easy maneuvering in

tough spots.

Scout 11. Carries big loads imto little spaces. . .
| a good combination for fishing trips.
'I -

55" Bl rutn,ray g

A solid selection. Choose from
four different Scouts. The basic,
versatile Scout® I1. The Scout
Traveler® with extra space and
towing power. The sporty Scout®
SSIL. Or Scout Terra®—our
hard-drivin; do-it-all pick-up.

Sodontsendacartodoa
Scout’s job. Visit your Inter-
national Harvester Scout Dealer
and test drive a Scout soon. Be-
cause anything less is just a car.




DETROIT
LISTENING POST

'81 Plymouths and Dodges

Chrysler is planning an all-new,
front-drive body shell, designated
K-body, which will replace both
the corporation’s Volare/Aspen
compacts and the front-drive
Omni/Horizon in the 1981 model
yvear. While the new Plymouth and
Dodge compacts will be smaller
and lighter than the current Vo-
lare/Aspen (comparable to GM's
'B0-model front-drive compacts,
due next spring), the '81 Omni/Ho-
rizon will likely remain close to their
current size and will be built on a
shortened version of the same uni-
body platform. Chrysler is develop-
ing a new four-speed overdrive
transaxle for these cars, plus a pair
of new four-cylinder engines (2.2
and 2.8-liter) to replace the 1.7-liter
Four and manual-shift transaxle
presently purchased from VW,

Ford engine plans

Although Ford says it can come up
with a diesel engine if necessary,
it is still unconvinced about the
diesel's future emissions problems.
Instead, Ford engine people are
working hard on a low-emissions,
high-fuel-economy  “Programmed
Combustion” engine (PROCO),
along with the so-called “dual dis-
placement” concept.

PROCO, somewhat similar to
Honda's wvery effective CVCC
three-valve stratified-charge sys-
tem, involves injecting a small,
rich air/fuel charge into the cylin-
der, which is then ignited and
touches off the much larger-
volume lean charge that supplies
most of the power. Ford says it
can be nearly as fuel-efficient as a
diesel engine at a much lower tool-
ing cost. It also provides the same
performance as a conventional en-
gine, and does not have the noise,
vibration, cold-starting or unique
emissiona problems characteristic
of today's diesels. But it is not
likely to be ready for production
until the mid-1980s, according to
Ford, when it may come in V8 form
in larger cars and light trucks.

Dual displacement, a joint devel-
opment with Eaton Corp., involves
mechanically disabling (with elec-
tronic control) a certain number
of an engine's valves so that it
runs on fewer cylinders during
idle and eruise conditions (see PM,
page 68, Nov. "T7).

Four new GM diesels
Meanwhile, General Motors is
pressing ahead with as many as
four new diesel engines for future
products. An all-new 5.0-liter (302-
cu.-in.) V8 diesel (not derived
from any existing gasoline en-
gine) is under development at
Chevrolet and could be ready by
14981, Cadillac has a 4.1-liter (250-
cu.-in.} diesel V8 in mind and
(judging by its amall displace-
ment) may be thinking of turbo-
charging it as an answer to Mer-
cedes’ turbo five-cylinder diesel,
U.S. turbo-pioneer Buick Div. is
reportedly planning a 3.8-liter V6
diesel (based on the current Vi
gas engine) which would also be a
good candidate for turbocharging.
And Chevrolet, having shelved the
idea of a compact V4 engine
design for future small cars, is
now working on a new 1.8-liter in-
line gasoline Four for '81 and look-
ing for corporate approval to de-
velop a diesel version, as well
Diegelization plans for Pontiac's
2.56-liter Four apparently have
been scrapped, but watch for tur-
bocharged wversions of both this
engine and the division's 5.0-liter
V&, perhaps as early as next fall,

Eliminate congestion, save fuel

The national 65-mph speed limit is
credited with saving some fusl,
but a recent GM Research Lab
study shows that a lot more —as
much as 15 percent—could be
gaved if omly traffic flowed
amoothly. Staggered work hours to
reduce congestion could help, but
optimum economy would result if
average urban trip speeds were
increased to posted limits, say the
researchers, Coordinating succes-
sive traffic lights would be the
most feasible way of accomplizsh-
ing this, but major city streets
with timed lights are still rare.

More light metals, plastics

Continuing efforts to trim weight
from cars has resulted in a num-
ber of interesting materials inno-
vations in the "79 models. Industry
firsta include chrome-plated alu-
minum bumpera on ‘T9 full-size
Chrysler products, AMC Jeeps and
Ford's LTD and Marquis station
wagons; wheels entirely of high-
strength, light-alloy (HSLA) steel
on GM's new Eldorado, Toronado

and Riviera: chrome-plated flexi-
ble plastic on Chevy Camaro's low-
er grille: plastic load floors under
the hatchbacks of Ford's new Mus-
tang/Capri and VW's U.8.-built
Rabbit; ultrasonically welded plas-
tic instrument panels on Chrys-
ler's Newport, New Yorker and
Dodge St. Regis; optional fabri-
cated aluminum wheels on the
same new full-size Chrysler pro-
ducts; and a die-cast aluminum
intake manifold, whose two halves
are joined by electron-beam weld-
ing for Chrysler Sixes.

No less than 37 parts on Chrys-
ler's Omni and Horizon, including
the grilles, taillamp housings, in-
strument clusters and consoles, are
of ABS plastic; seats in the 'T9
Corvette are made entirely of plas-
tic; and soft plastic front and
rear-end caps grace both the 'T9
Mustang/Capri and the new
Omni/Horizon two-door coupes.
Ford's LTD and Marquis make
extensive use of HSLA steel for
frame and other components, as do
the Mustang/Capri and Omni/Ho-
rizon, and aluminum intake mani-
folds are used on some Chrysler
Vas, Ford's 3561 V8 and certain
General Motors engines. Alumi-
num iz also making its mark
industry-wide, in such components
as brake master cylinders, bumper
reinforcement beams, transmis-
gion cases and pump housings,

However, & recent GM study
showed that plastic parts are more
energy-efficient to produce than
aluminum, An inner fender liner,
for example, might weigh five
pounds in aluminum, six pounds in
plastic and 13 pounds in steel. But
the aluminum would reguire the
energy equivalent of six gallons of
gasoline to produce, as opposed to
three gallons for steel and only one
for plastic. PM
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CAPSULE REPORTS ON NEW AUTO
PRODUCTS BY THE EDITORS

Recharges your airconditioner
If your ear airconditioner seems a
little sluggish, it might need a
recharge. Check your sight glass
under the hood. With the engine
running, there should be only an
occagsional bubble. A stream of
bubbles, or none at all, means a
low Freon charge.

Mechanics usually recharge an
airconditioning system for about
$25, but you can get a kit for

Air recharging with kit is easy.

around $8 and do it yourself.
When our Dodge started to poop
out, [ bought a kit from Interdy-
namics Inc. and had the cold air
flowing in about 20 minutes. Ac-
companying instructions  were
eagy to follow, It's best to wear
goggles. Remember, too, to he pa-
tient. It takes longer than wyou'd
suspect for the Freon to enter the
aystem. For more information,
write Interdynamics Ine., 78 18th
3t., Brooklyn, N.Y, 11232 —M.[..

Self-storing air compressor
We've reported on 12-volt air com-
pressors before. They're handy but
tend to tangle when wvou carry
them in the trunk of your car. I've
discovered one, though, whose
plastic case forms a container for
ita wire, hose, chuck and the plug
you stick in the cigaret lighter.
The unit is made by Interdy-
namics. It retails for $17.98, comes
with 10 feet of wire, 2.6 feet of
hose, has a eclamp-on chuck and
works like a bear. It draws only
2.5 amps., 80 you can pump up a lot

Air compressor comes in neal package.

of tires or inflatables before it
runs down your car battery. Check
vour local chain stores or write to
the manufacturer: Interdyvnamics
Inc.. T8 18th St. Brooklvn, N.Y.
11232 —M.L.

Electronic regulator eliminator

Almost all cars today have
electronic voltage regulators, and
GM cars have them integral with
the alternator (though usually re-
placeable as a separate part).
Great—we're all in favor of elec-
tronica—but how do vou determine

if a charging failure is in the
alternator or regulator?
A supercheap answer (under

2260y is a device that easily
permits vou to eliminate the vol-
tage regulator from the picture, If
the aystem now charges with the
regulator out, vou know it's the
problem, not the alternator. The
too] is designed to ground out the
alternator field (which the regula-
tor should control), and it works
on GM, Ford and Chrysler sys-
tems. For Ford and Chrysler pro-
ducts. vou disconnect the wiring
from the external regulator, plug
it into the appropriate terminal on

New test device grounds alternator field.

the tool and ground the tool with
the attached alligator clip. On GM
Deleo alternators, you insert a
springlike prong into the back of
the alternator where it comes in
contact with the field terminal and
grounds it against the alternator
body. You could do all this ground-
ing with a screwdriver and jumper
leads, but this tool takes out all the
guesswork and coats no more than
a jerrv-rig setup. Available from
Thexton Manufacturing Co., T685
Parklawn Ave., Box 35008, Minne-
apolis, Minn, 55435.—B.H.

Etched in glass

Diamond pen etches ID number in glass.

A theft-insurance policy for $3 is
what vou get with D-Tec's dia-
mond-tipped pen. It works like a
charm, scratching an identifica-
tion number on car windows and
other valuables with no effort at
all, Consult your local police pre-
cinct's crime prevention umnit for
the ID number it prefers you to
use, D-Tee, Inc., 108 Massachusetts
Ave., Boaton, Masa. 02115.—B.H.

Clever ‘pocket’ gas pumper
Where there's a
will there's a way
—a way to keep
a self-service gas-
pumpnozzle work-
ing although the
service station
has removed the
catch. The Pocket
Pumper is plastie,
has three notches
(for slow, medi-
um and fast gas-
flow speeds) and
is inserted into a
pas-pump nozzle handle as shown. A
hole lets you use it as a key ring.
Check to see if it's prohibited where
vou live. It's $1 from GRS Instru-
ments, 8730 King George Dr., Suite
100, Dallas, Tex. 76285.—B.H.

Simple device fits
gas-pump nozzle.
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A gift that
shoots
just about
anything
your eye
can see.
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hid
velights of ofeity street on Christ Eve., :
 It's Ekjfamax, the remarkable el Kodak Ektramax

jas st {/1.9 lens and 400-spged film can shoot

n see. Even by a caroler's candle.

?Mou bet. The Ektramax camera has a
that's great for stopping action. g

¢ the new Kodak Ektmm\pﬁ- |

) aM@ra.  ©Eastman Kodak Company,
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qe RATCHET LOCK
\

BOOSTER CABLES

QUICK AND EASY TO USE

# Easy to install, just a gentle squeeze

= Easy to release, just flip the ratchet

POSITIVE LOCKING

» Positive ratchet lock eliminates snapping or pulling off

* Allows full use of entire cable length

* The only effective clamp to grip side terminals, too.

SAFE

* Prevents spark or arc that may cause explosion
of battery and gas fumes

A QUALITY PRODUCT

s Engineered and built for the professional

* Priced for the car owner

LIFETIME WARRANTY

Look for it wherever auto paris are soid.

KRAVEX

MOVING AHEAD WITH
BETTER PRODUCTS

KARAVEX MAMUFACTURING CORPORATION MIAMI, FLORIDA 32167

._EE;£=H=IITQ;:I FACTORY I]EHHﬂCT?H

For brochures write: ‘

Travel Trailer

EVELAND'S - Dept. PM-12
Box 2 |

85 Ib. hitch wt., 950 Ibs. overall. Fiberglass ,’
constructed. Sleeps 4. Many optional pieces of r % Backus, Ma. 5‘2;::5
equipment f.f beﬁ Please enclose or i
e Q‘f‘g =y postage & handling
7 N~

%}.:—"'f Kits Available

PHOTO
HINTS

Name _Phome
Address __
Ciey St _ Zip

Stopping the shakes

Fr—

Even a fairly sturdy tripod can
be shaky when used anywhere
near its maximum extension. To
stop the shakes, hang your loaded
camera bag from the tripod—the
extra weight will greatly in-
crease stability, Make sure that
the bag doean't interfere with the
tripod legs.—Bob Berger

Clean your plate

v

Your camera's oft-neglected pres-
sure plate can pick up tiny par-
ticles of dust and grit that,
although difficult to see, can
scratch the base side of film. It's
advisable to clean the plate peri-
odically with a piece of lens
tissue moistened with a drop of
rubbing alcohol.—Bob Berger
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Postmasters of America Announces

OFFICIAL GOLD ON SILVER PROOFS
OF AMERICA'S GREATEST STAMPS

widual W SPeGHTenS

FREG s is one ol the moal valuahle LE S slamps

Thie 4 'Fleet of Colunbus ' Biue Ervor, issued in 183, i known
o axst in only N pRused pane ol 50 stamps, phus some ng

The 24¢ Sigmng of the Declaraton of indapandence v
shows The Sigrers upscie down due 108 printing armor. This

The 80g Abraham Lncolr Stamp, mépased in 186D, 5 1he
rarest and most vaksable slamp featurng the porrait of
Abranam Lncoin

!-".-u_

The 10¢ George Washingion Siamp released on July 1
1B T—wrilh the S Frankin—was tha fest genaral issue ol tha
WS post ofice. 1 & @ key acquisilion lof mpoftant collecthons

The Pan-American Expostion 2¢ 'Fast Express” Inver, llus-
Irated actiual size [abave) and enlangad bo show Tne detad, isa
Clebrated rarity Ondy & len Shisets Doem the inmean eror

The fifty most treasured and most significant United States postage stamps,
as chosen by Postmasters of America. Authentically re-created in
24 karat gold on sterling silver, in limited edition.

Of the thousands of postage stamps issued
by the United States Post Office, few have
achieved the status of greatness. Most
specimens of these great stamps are in major
private collections, or are housed in leading
museums. Each is a prized treasurs and
some are virtually priceless.

Now, as a lasting tribute and commemaora-
tion, Postmasters of America will honor the
fifty greatest postage stamps ever issued by the
United States in a collection of official gold
on silver Proofs,

Each of these great stamps will be cap-
tured by skilled sculptors and engravers in
the enduring magnificence of 24 karat gold
electroplated on solid sterling silver. Post-
masters of America has appointed The
Franklin Mint, the world's largest and
foremost private mint, to re-create each gold
om gilver stamp inall its fine detail. And sach
stamp will be minted in precious metals
with The Franklin Mint's famed gem Proof
finish, so that the frosted sculptured area—
corresponding to the stamp’s intricate
design—stands out against o background of
mirror-like brilliance.

The greatest and rarest LS. stamps

Since each stamp is unique, its interpreta-
tion in precious metals is both beautiful and
exciting, And to assure the lasting signifi-
cance of the collection, the stamps have been
selected for their exceptional rority, unigue
designs, and historical imporiance by Posi-
masters of America experts,

Each gold on silver stamp will be accom-

panied by a philatelic commentary, and a
Certificate of Authenticity attesting to its of-
ficial status as an authentic re-crealion in
gold on silver of one of America’s most
treasured stamps.

Significant price guaraniee

These gold on silver Proofs of America's
greatest stamps are available only from
Postmasters of America, exclusively by di-
rect subscription, and there is an absolule
limit of one collection per person. They will
not be sold through stamp dealers anywhere
in the world.

The collection will be issued at the con-
venient rate of one gold on silver stamp per
month. Despite recent increases in the costs
of precious metals, the issue price of each of-
ficial Proof-quality 24 karat gold on sterling
silver stamp is just $19.50. And this issue
price will be guaranteed to eoch subscriber for
the entire series, An attractive album will be
provided at no additional cost.

Subscription deadline: December 31, 1978

The Postmasters of America’s collection of
America’s greatest stamps in 24 karat gold
on Htu|'||'ng gilver will embody all the fea-
tures that collectors value most highly—
official status...assured rarity..historical im-
portance...uniqueness of design...and the
enduring beauty of gold on silver.

Those who wish to acquire this official
collection are reminded that all subscription
applications must be postmorked by De-
cember 31, 1978, o be accepted. The subscrip-
tion rolls will then be closed forever.

o

Posimasters of America is the official commemonative or
ganization of the National League of Postmastors and the
Mational Assoclstion of Posimasters of the United Stabes.
Mot a part of the L1L.5. post office or any other government
agency, ils purpose is o provide a service 1o collecton

[e=———— -

SLBSCRIPTION APPLICATION

OFFICIAL GOLD ON SILVER
PROOFS OF AMERICA’S
GREATEST STAMPS
Must be posimarked by December 31, 1978,
Lirrnt: O Collaclion per subschber,

Postrmasters of Amenca
0 Tha Franklin Mint
Franklin Centar, Penngsyhania 15091
Prase entar my subscripbon for the Cfficial
Gold on Silver Proofs of Amenica’s Greatest
Samps, wsued by Postmasters ol Amenca,
congisting ol Mty proal qualily gold on star-
ling sdver stamps, 16 be sant to me al tha rate
of ene per manth baginning in January.

| agree o pay $19.50% for each gold an
sdver stamp, monthly, in advance ol ship-
fmwani

e

Plus iy slahd sabes fax
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1979 FORD LTD

INTRODUCING
ANEWAMERICAN

LTD Landau 4-Door Sedan

More front seat room
More rear seat room
More handling ease
More window area

More driver convenience
...than the 1978 LTD.

The 1979 LTD was engineered to
make driving on today's American
Roads a pleasure. With a new com-
bination of roominess, handling
case and dowver convenience tor the
LTD This new LTD s a beauty

This year's LTD has been designed

with more passenger room inside to
help give you comifort on even the
longest trips—with more head room,
leg room and shoulder room—front
seal and back—than last year's LTD
Yet the new LTD is actually easier
handling and easier parking than
before, even in tough cily traffic

In addition to its standard 5.0 litre
V-8 engine, the full-size 1979 LTD
affers you an impressive list ol
standard features, in 2-door, 4-door
and Wagon models

Ford LTD tor 1979, A New American
Road Car designed lo take you
Across town or across the country in

full-size roominess. See your local
Ford Dealer, and test drive the new
LTD on your own roads.

— i
o=

b e ot e oA
LTD Landau 2-Door Sedan

FORD LTD




PM LOOKS AT

s any craftsman knows, sharp-
ening an edged tool on a dry
grinding wheel isn't easy. If done

improperly, high heat from the
wheel can draw the temper from
steel, softening the edge. Grinding
on a wheel also gives a hollow bevel
—which isn't always desired.

So we had high hopes when we
got the opportunity to test this
Sharpenset wet power grinder.
Here's what we found:

The grindstone spins in a ver-
tically-mounted, cylindrical cup. It
presents a flat, horizontal grinding
surface instead of the vertical spin-
ning wheel found on conventional
grinders. When grinding most tools
up toe 24 in. wide, you hold the
tool edge tangent to the inner edge
of the stone. The entire tool edge
is then in continuous contact with
the stone to assure even, effective
grinding. The unit accommodates
long-edge tools as well,

We put a plane blade, several
chisels and a lathe gouge through
the paces and the results were most
gratifying. Quickly and with ease,
the Sharpenset produced better-
sharpened tools than any grinder
either of us had used before. New
bevels were ground and honed to a
mirror-like finish in wvery short
order, Since the tool doesn't heat
up, you can grasp close to the

SHARPENSE T GRINDER

The grindstone is water-cooled, making
this English unit a joy to use. Swilch
(above) sets direction of wheel's spin.

Center guide ring prevents centrifugal
force from spraying water. Ring height
adjusts so the stone can be used until
it wears down 1o the last 1/16 in.

'] -

Finger touch tes! proves how cool and
sale grinder performs. Well holds and
recirculates 1% pints of water.

J r. .

Sharpenset grinder proved to be the best
ever used by PM's two shop experis.

-
F
e ——

grinding edge for complete ADJUSTMENT WATER GUIDE AND
control and accurate manipu-  P'LLAR i oy
lation. Another plus is that STONEAND SEAL
there's no dangerous spark- | :ﬂ’&sﬁl&%ﬁ
ing, except occasionally with | skiieE
a H0-grit coarse stone.

The grinder housing is | WATER BATH
well-constructed from heavy | | ROTARY
cast aluminum and powered : : = bl
by a Y -hp motor. A built-in ﬁ:_;gggﬁfé{n
pump circulates water from i
a reservoir through a copper  NOTOR
pipe that directs a steady flow P P
on to the stone. The unit is | swiTeH  swiTeu
remarkably quiet and vibra- ! "WASHER
tion-free. It has enough heft
that it doesn't require anchor-
ing to a workbench, Yet, it's SWITCH
light enough to be moved | | COVER

about easily.

The cost for such effort-
less, high-guality sharpening
isn't cheap. The Sharpenset
gells for $335, plus $4.25
shipping, which probably
prices it put of the range of most
do-it-vourselfers. But for serious
woodworkers and professionals,
the unit is a smart investment.
You'll put edges on tools like you
never have before.

The grinder is available by mail
(see specifications at right). It has
a 180-grit stone and dressing stick.
The 50- and 280-grit stones are
$24.50 each.—R.C. and H.W.

SPECIFICATIONS—Sharpensel Grinder

Main frame: Heavy cast aluminum

Motor: Ya-hp, 110-w,, 80 cycles, 1600 rpm

Switch: On/of/reversing

Helght: 14 in.

Weight: 32 Iba.

Diameter: 12 in.

Drive: Direct

Water flow: Impelier-pump driven

Price, §330.25 postpaid, additional stones, $24.50
each,

Maker: Sharpensel! Engineering, Emgland; avail-
abla from the Garrett Wade Co. Ing., 302 5th
Ava., Mew York, M.Y. 10001

DECEMBER 1978 23




PM LOOKS AT
AR DRY PLASTIC COATING

DS is a liguid plastic that air

dries to form a thick, solid
coating on practically anything—
metal, plastie, glass, rubber, foam,
ete. It's not hard or brittle, but has
a smooth, durable texture like rub-
ber that's ideal for gripping. It
even insulates against electric cur-
rent. Apply by dipping surface in

h(\“-\.\:,-. e
PDS gives new life to ugly, rusled tools
or other surfaces. Jusl dip in liquid.

can, or brush on PDS after dilut-
ing with unleaded gas or special
thinner, Dries in four hours; peels
off if wvou desire. Apply several

coats. A 16-0z. can costs $5.49
postpaid. In eight colors from
Plasti-Dip  International, 1458

West County Rd, C, St. Paul,
Minn. 556113, —R. Capotosto

Withdraw slowly to prevent dripping,
hang to dry. Forms an easy-grip coating.

/| |

What Max Bond
let nothing put

o

-
Paneling Furring Strips Cork Plywood

Foam Foam

Dutlet Boxes Concrete

Metal Foam Hardbaard Furring Sirips

Furring Strips Concrete

Decorative Beams Ceilings

Fﬂirl Concrete

=

J'I’m-"'l together,

Maolding Paneling

Paneling Drywall Lwbilooting Joists

Max Bond. The multi-purpose adhesive for multi-talented people. Grabs
fast, sets up quick, holds tight, cleans up easily. Wherever building supplies are sold.

HB FULLER COMPANY 315 South Hicks Road, Palatine. [llinoie 60067
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-~ Welefta
the North“ ole.

- Tis a great place to hide one for “the C.C. Season;" we
e thuught as we flew north. Sowe left our case of holiday cheer
_-'.'_m the polarice cap at 84°50°'5" N, 63°55'2"W on April 25, 1978.
(Why April? Because we want to be home for the holidays, too.)
To find it, hire a ski-equipped plane and head north
from Resolute Bay in the Canadian Arctic. Remember, though,
polarice moves. So don’t be disappointed if the C.C. has
disappeared by the time you reach our coordinates.
There's an easier way to get your holiday supply of C.C. .
just make a list of everyone you want to remember with gifts = '
of Canadian Club. Then head for the nearest store displaying | A V7 s 2 197 7/ y
our handsome gift-wrapped package and say, "C.C., p ease!’ . B

A YRR DLEN IMPORTED FHOM CARADIA BY HE.00 WALKER IWPOR TERS NG DETRINT, MICH. 5.8 PROCE. BLETSDED CANATHAN WHISKY, JF11 578 . - .
: -~

I.-‘:.?_r 3 ‘- - -
- 19 I



NOW! Get in on the
PROFITS i |n 9

IIH’AIII! e

Work part time, full time —
right at home — we help
you every step of the way.

No doubt about it ... as a small enging pro. you can cash in
on the huge demand for qualded men in one of Amencas
fastest growing mdustoes, Youll be ablé (o command 13p
hourly rates of from $10000 to 51500 per hour—and that's
jsst for labor. A simpie tune-up eams as much as 51750 for
|es5 than an howrs work, and parts, engines and aCCessanies
will add even moee 10 the proits

Plenty of business waiting for qualitied men.

46,000,000 Small Engines Are In Use Today!

Thai 5 the olficial cound from the Engane Service Assn,, and
ong-million new engines are being built each month, With fulty
accredied Belsaw traming. you Can So0n hawe the skil and
knpwlgdge Lo make fop money servicing these engines. Pecgle
will seek you oul and pay you well [0 SErViCE their awnmawers,
tilhers, edgers, power raﬁes garden traclors, chain saws. min-
bikies, snowmobiles qmaalmsnguns paing sprayers. snow-
blowers  he st 5 aimost en

Professions
Toots And
1-"_||| |;'||I'"I
PLUS

HP Climtan |

Enging ... i

All YOURS TO KEEP
. Al At Mo Extra Costl

NO EXPERIENCE NECESSARY!

You donl nead t0 be 3 ‘born mechanic’ o have any prios
experience. You can master this profitable Trade right at home
m your sparetime. Lessons are fully fllustrated . so clear you
can't go wrong, and with our famaus leamn-iy-ooing  method
you get practical ‘hands-on expenience. We also show you
how 10 pet business, what to charge, where 10 gel supphes
wholesale . all the inside tricks of the frade you need 1o
as5Ae sUCcess nght from the stan

Send lor FREE Facts— Do it TODAY!
NO Obligation—NO Salesman Calls!

Yoon risk soheens by aceeprong thes effer o see bow
iy veds care leaen the akalls von meed Do iRcredae
vt trcesimne on @ Bengheapreadi Brasiness ol vonr own

Just fill in and maid coupon below jor wend posicard
wirth nome ond address) .ru- FECEive fuf.' information

by refurn mail,
NT
RUSH COUPON TODAY BOOKLET!

BELSAW INSTITUTE
5197 FIELD BUILDING ’:"&*‘H.."r'
KANSAS CITY, MO 64111 '

vy g

-------
edien I

'hnﬂ'l'h

g BELSAW INSTITUTE = a.
I 5197 FIELD BUILDING
KANSAS CITY, MO 64111

Hul Lo U “'.'\l"'l ]
Sy Count

|
£ YES, please send me the FAEE bookiet a gves 1

B fit details about starting iy own own business in Small
§ Engine Repair | understand 15 No Otligation w [ |
1 thal Mo Salesman will call on me 1
i NAME |
: ADORESS :
oy 1
|

’ |

1
STATE
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ATEXTURED WALL FINISH

uff-It is an acrylic-based suh-
R stance that adds bold, perma-
nent texture to walls and ceilings.
According to the manufacturer, it
resists cracks and yellowing much
better than plaster-based materials,
With two hours' drying time,
application is almost foolproof.
You can scrape off wet material
and start over if you like, or put
it back in can. A thin coat covers 60
sq. ft.; thick coat 20 sq. ft. Avail-

able in six colors,
—Rosario Capotosto

Rufi-It comes premixed, ready lo use.
A 2-gal. can lists for $14.99 at home
centers and building supply stores.

4

Texture wel surface with trowel, twine,
paintbrush comb, glove, cement spread-
er, wood scrap, paintbrush or foil.

A Tl

Apply a thin coat of Ruff-It with a plas-
lerer’'s trowel. Add texture by smearing
coal in a rhythmic paitern with any tool.

Rufi-It has consistency of plaster bul
excellent adhesion. It grips practically
anything—wood, glass, metal, slc.

Some Iaxturus we craaled

H; 1: v

oy Al e

Pattern A was made with a stifl brush
flicked in rhythmic arcs; B, by pressing
an aluminum-foil sheet into the wall and
then peeling it off; C, by running gloved
lingers across the surface; D, wilh small,
repeated swipes of a pointed trowel; and
E, with long, wavy strokes of a paint-
brush comb. Rufi-It is made by Z-Brick,
Box 628, Woodinville, Wash. 98072.




Wish your friends a Merry Christmas
with a gift subscription to

Meharncs

the Do-it-yourself Magazine that's fun
and saves you money, too!

Special gift prices:
Each one year gift
subscription

97

(save $1.00
on each gift
you give)

To take advantage of these Special
Christrnas rates, fill in and enclose
payment in the postage-paid envelope
today. O, fill in and clip out the
coupon below and mail it to;

Popular Mechanics

PO. Box 10063

Des Moines, lowa 50350

f1, W CAR provicle Continuous. Wwnace

PO Box 10043
Dee hrsines. b 50350 Each one year gift subscription $7.97

Sendd o E|_:h_'.:|'_.1‘ prnt) End o (please pant) Mty N [plEasE print)

ﬂ:c'Ee 11 Acress I

City 'C-l:'.'f City

State Iip State 4p State dip

[ Please include my subscription at Chastrmiad
——— - - phces

Gift card to read Gift card to read h“_;q:;rd 5
Billl e §

[after January 1, 7979

l
|
|
|
|
I Address
|
|
|
|
|
l

Initial Here




by Mort Schultz

n frosty mornings or whenever

you want some quick heat in a
small area, a portable room heater
can provide it. And, happily, the
units are simple mechanisms that
you can fix yourself,

There are basically three types of
portable heaters: bowl-type heater,
in which the heating element is
composed of nichrome wire coiled
around a ceramic core; rod-type
heater, with one or more heating
elements consisting of nichrome
wire wrapped around a porcelain
inaulator in rod-fashion:; and the
ribbon-type heater, in which the
heating element is a ribbon of ni-
chrome wire that is strung between
insulators on each side of the reflec-
tor pan, Onee yvou've determined
what ails your heater (the trouble-
shooting chart will guide you ), strip

ROD-TYPE HEATER

THERMOSTAT HEX
CRETAINING NUT (13}

THERMOSTAT 1 HEATING
CONTROL KNOB (121 @57 HEATER ELEMENT ELEMENT (10}
LEAD ASSEMBLY '
| TERMINAL (7} —
| | HEATING ELEMENT |
CAF [14) 7

THERMOSTAT
AND

TIF-OVER
SWITCH
ASSEMBLY (111]

STRAIN
RELIEF i3}

POWER
CORD [6)

MOTOR LEAD
CONMNECTOR (8}
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FAMN
BLADE 117}

To repair a bowl-type
heater, remove screw
that holds the line cord
and heating element
housing on bowl back.

it down for repair work as outlined.
Before proceeding to repair your
heater, there are several variations
in heaters that you should know :
B Most heaters possess a reflecting
panel and motor-fan  assembly
which produce both radiant and
forced air heating. However, some
heaters have no motor-fan assembly
and provide only radiant heat,
B Some heaters have a cooling fea-
ture, When set for cooling, the fan
alone operates. The heating element
is shut off.
B Most heaters have an adjustable
thermostat or temperature control.
You can set the temperature control
knob at one of a variety of settings
to provide more or less heat.
When wou turn the heater on,
contact points close, energizing the
unit. The heater provides heat until

SCREW (1]

MOTOR-TO-HEATING-

ELEMENT LEAD [15) MOTOR —

LEAD
CONMNECTOR

MOTOR (18}

the temperature increases suffi-
ciently to cause the bimetal ther-
mostat contact points to bend apart.
When contacts hreak, electricity
ceases to flow,

Manipulation of the temperature
control knob allows greater or lesser
tension on contacts, Thus, it takes
more or less heat to cause contact
points to break.

The terms ‘“thermostat” and
“temperature control” are inter-
changeable,

B Practically all room heaters man-
ufactured in recent vyears are
equipped with a safety tip-over

switeh, normally combined with the

(Plaase turn io page 32)

TROUBLESHOOTING GUIDE
No heat

1. Tighten loose connections or re-

place broken wire.

2. Replace defective power cord.

3. Replace defective temperature con-

trol, tip-over switch assembly.

4. Replace open heating elameant.
Heater haatls, but there's no fan action

1. Replace broken wire.

2. Replaca wave washer |If

works, but blade doesn't turn.

3. Replace blade if hub is worn.

4, Service or replace defective motor.
Temperature control out of calibration
(Tao much or not enough heat lor setting)

1. Replace the temperature control and

tip-over switch assembly.
Heater is noisy when operaling

1. Foreign object is hitting fan.

2. Fan binds or sticks against case.
Intermittent operation

1. Tighten loose connections.

2. Replace faulty temperature control.
Unit won't shut off if tipped over

1. Replace faulty temperature control

and tip-over switch assembly.

maotor

REFLECTING
ASSEMBLY 14)

GUARD (2)

THERMOSTAT

= MOTOR

e

I WIRING DIAGRAM

HEATER




THE COLOR OF THINGS TO COME.

In Japan, taking pictures is more Pictures with sharp, bright, corner drugstore.

than a hobby. It's a way of life. beautiful color. Next time you need film for
And the film used most is Fuji And now you can get thissame  your daughter’s birthday or Uncle

film. beautiful color in America, in sizes Norman's 50th wedding anniver-
In fact, in 120 countries around that will fit any camera you own.  sary, try a roll of Fuji film.

the world, over 10 million pictures And just because our film You may not be used to the

a day are taken on the film in the  comes from Japan, doesn’'t mean color of our box, but wait till vou

green box. you can't have it processed at the  see the color of vour pictures.

OVER 10 MILLION PICTURES A DAYARE TAKEN ON FUJI FILM.




REPAIRING PORTABLE HEATERS
(Continued from page 30)

thermostat in a single assembly. Thia
switch takes the form of a weighted
arm that swings on a pivot, When
the heater tips over, the weighted
arm swings and causes contacts to
break, shutting off the heater.
B Most room heaters operate on
110-valt 50-cyele a.c. or 120-volt GO-
evele a.c. Some possess one heating
element that is usually rated at
1000, 1320 or 1620 watts, You
select the desired heat range by
getting a low-high heat switch.
Important: Never try to repair
breaks in heating wire by twisting
endas together. Replace the element.
Replacement parts are available
from dealers or the manufacturer.

Bowl-type heater disassembly

Cantion: disconnect heater during
the entire operation,

In bowl-type heaters, where the
heating element is nichrome wire
coiled around a ceramic core, the
bowl acts as a reflector. A line cord
attaches to the core and when plug-
ged intoe an electric outlet, allows
the coil to glow. Heat is radiated
from the polished bowl.

This is the simplest room heater.
Failure occurs if the line cord or

RIBBON-TYPE HEATER

heating coil malfunctions, To make
repairs, remove the screw holding
the line cord and heating element
houging to the back of the bowl.
Disconnect the line cord from the
screw terminals in the base of the
heating element. Replacement heat-
ing elements are available,

Rod-type heater

Cawution: This heater muat be
disconnected during the operation.

1. Remove screws (1) holding the
guard; also clamps if vour heater
has them. Take off the guard (2).

2, Remove the power-cord strain
relief (3) which is around the pow-
er cord where it enters the unit. A
apecial tool called Heyeo pliers per-
mits vou to remove this part with-
out breaking it. Ask an appliance or
hardware dealer to order one for
yvou. If vou break the strain relief,
get a replacement or wrap the pow-
er cord heavily with electrician's
tape.

3. Remove fasteners, if any, and
carefully slide the complete heating
element and reflecting assembly (4)
from the case (5) so vou can reach
leads to disconnect them.

4. Disconnect the power cord (6)
by detaching it from the thermostat
and tip-over switch assembly (11)
and the motor lead connector (R).

Consult the wiring diagram below.

5. Disconnect the heating element
lead (9) that goes from the heating
element lead assembly terminal (7)
to the thermostat and tip-over
gwiteh assembly (11).

6. The thermostat and tip-over
switch assembly can now be re-
moved by pulling off the control
knob (12) and removing the ther-
mostat hex retaining nut (13).

7. The heating element (10) can
be removed by pulling off the heat-
ing element cap (14) and detaching
the motor-to-heating element lead
{15) at the element.

B, Two screw assemblies normally
haold the motor (16) in place. Un-
acrew them to remove the motor,

0. The fan assembly is positioned
on the rotor shaft of the motor.
Disassemble it by removing the
snap ring in groove at the tip of the
rotor shaft. Working toward the
motor, remove the washer, blade
(17), wave washer, washer and clip,
which is flush with the motor,

10. Reassembling this heater is
done in reverse of disassembly. Be-
fore putting things back together
again, spread a light coat of SAE 30
motor oil on the motor's rotor shaft,
This reduces wear on the fan and
motor assembly. Make sure all ter-

(Please luin 1o page 34}

HEATER

RIBEOMN ?ﬁgﬂf:ﬂ“cnmscmns
CASE (4] THERMOSTAT
CLIP (7) EEJE&;FEB:& (ol (TEMPERATURE  INOT SEEN) (14) (18}
GRILLE (8) TAB (@) CONTROL) 118)
!r lﬂ] / SCREW (2)
er ] I
- 7 TIP-OVER SWITCH
= || E— GTRIE ASSEMBLY (200
)\ EERTITS | | | KNos () . Bk
IFO ] . | W PAMEL (3}
b [
Ao !
I LB STRAIN
e TEMPERATURE RELIEE %
v CONTROL
L | T T MOUNTING
- P R dv POWER
- — NUT (17) . CORD (6}
TEMSION ‘ I MOTOR-FAN
I SPRING (16} ASSEMBLY (21}
RETAINING
INSULATOR (15) RIBBON-WIRE ELEMENT
THERMOSTAT AND L('
TIP.OVER SWITCH
INSULATOR {131 \
MOTOR LiE
L \
1
\

WIRING DIAGRAM
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TAB (9)

INSULATOR ™ |

i SPRING
WASHER (12)
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Source of all "tar’ and nicotine disclosures in this ad is aither FTC Report May 1878 or
FTC Method. Of All Brands Sold: Lowest 1ar: 0.5 mg.1ar,” 0.05 mg. nicotine av. per
cigarette, FTC Report May 1978. Golden Lights: Kings Regular and Menthol —

B mg."tar,’ 0.7 mg. nicotine av. per cigarente by FTC Method.
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It's not easylacing th ax your
granddaddy gave you.

They don’t make axes like they did back in
Granddaddy's day. So I looked into chain saws. Good
ones. And some bad ones, too. I held them. Ran them.
And bought a John Deere.

I figured if their chain saws are near half as good
as their tractors, I'd be sitting pretty.

It was worth every penny.

It's strong as a plowhorse. Just eats up hardwoods.
Cwﬁts pine like butter. And it doesn't jitter you into
jelly.

Now I'm trying to decide which of their log splitters
to get. Floyd up the road has the one with
wheels. Swears by it.

Anyway, | hate tosay it, but 'm
almost glad that old ax fell y=mmmmer—

down Hudson’s well. This "~ s i
way of making sawdust is
pretty close to fun.

ﬂ Nothing Runs
Like algeere'

For a free folder, write John Deere,
Dept. 52, Maoline, IL 61265,

POPULAR MECHANICS

REPAIRING PORTABLE HEATERS

fCantinued from page 32)

minal connections

tightly.

are re-engaged

Ribbon-wire type heater

Caution: This heater must be
disconnected during this entire pro-
cedure,

1. Remove the control knob (1),
The knob may be held by a setserew,
g0 look for one, or it may be pressed
on. Knobs are often glued on the
temperature control shaft. Heavy
pressure may be needed to get one off.

2. Withdraw the screws (2) in the
back panel (3). The heating unit
and back panel can now be removed
from the case (4) as a unit.

3. Remove the power cord strain
relief (5) and power cord (6) as
described for rod-type heaters,

4, Pull the push-type clips (7) off
the tip end of the grill (8) and re-
move the grill.

5. With pliers, twist the tabs (9)
on the ends of the ribbon heating
element (10) to a straight flat posi-
tion. Remove the end insulator as-
semblies, These normally consist of
an insulator (11}, spring washer
(12) and another insulator (13).

6. Unhook the spade connector
{14) coming from the motor and
remove the ribbon-wire heating ele-
ment. (10},

Naote: Consult the wiring diagram,.

7. You ean now remove any
retaining insulator {15) that is
eracked or broken and has to be

replaced, Insulators are generally
held by tension springs (16),

8. Remove the temperature con-
trol mounting nut (17). Pull the
other spade connector coming from
the motor (18). Disconnect the tem-
perature control thermostat (19) and
tip-over switch assembly (20),

Naote: Check the wiring diagram.

9, Withdraw the fastener assem-
bly holding the motor and fan
assembly (21) and remove the mo-
tor-fan assembly,

10. Reaszembly. The following
procedure will help vou replace the
ribbon-wire heating element;

A. Wear rubber gloves to keep
moisture on your hands from get-
ting on the element.

B. Insert one tab of the ribbon-
wire element through one end insu-
lator. Twist the tab a0 the element
ia held in place at this end.

C. String the ribbon-wire element
over the retaining insulators and
insert the second tab through the
other end insulator assembly, Twist
the tab to lock element in place,

Caution: After assembly, no part
of the ribbon-wire element should
sag. If the element touches the case
it presents a shock hazard. ™



The first maintenance-free ba

Jat even filler caps

mamienance=ireg balleries

It never needs water.

Ever.
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The

JCPenney
Battery

And neither do they.

First there was only one. The JCPenney Battery.

1

A 1
ir battery. Now there ara three more

B e — -

The
JCPenney

Bﬁttery

315 Amps (Group Size 24)
Cold Cranking Power

$37.00°

Limited 3 Year Warranty

THIS BATTERY IS WARRANTED
AGAINST FAILURE TO ACCEPT
ANDHOLD A CHARGE FOR
JYEARS WHEN USED IN

YOUR PRIVATE CAR OR TRUCK,

& |1l fanls duning the hirst year—we wall
replace it free. e [t fails dunng the

2nd year, we will allow $20 00 towards the
purchase of a new batlery, ® 11l fails
during the 3rd year, we will allow $10.00
towards the purchase of a new baltery
Just return it with proof of purchase o the
nearest JCPenney store lor service
*Poces slighlty higher i Alaska Hawan and Puerto Raco

ery. Mo water to add or check
More power than any other

ree equally

ney 3, 4, and 5 year

B |

want to pay.
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The
JCPenney

Battery

410 Amps (Group size 24)
Cold Cranking Power

$47.00°

Limited 4 Year Warranty

THIS BATTERY IS WARRANTED
AGAINST FAILURE TO ACCEPT
ANDHOLD A CHARGE FOR

4 YEARS WHEN USED IN

YOUR PRIVATE CAR OR TRUCK

& |1 it fails during the first 2 years—we

will replace it free. » I it fails during

the 3rd yvear, we will allow $20 .00 towards
the purchase of a new battery. = i it fails
during the 41h year, we will aliow $10.00
towards the purchase of a new battery
Just return it with proof of purchase to the
nearest JCPenney store for service

*Pricas shghtly highes i Alasks, Hgvwani, and Puerto Ripo

batteries. Still no water to add or caps to fool with. But now
you can choose the power you need and the price you

The JCPenney 3, 4 and 5 Year Batteries.
Take your choice

500 Amps (Group size 24)
Cold Cranking Powear

$55.00°

Limited 5 Year Warrant

THIS BATTERY IS WARRANTED
AGAINST FAILURE TO ACCEPT
AND HOLD A CHARGE FOR

5 YEARS WHEN USED IN

YOUR PRIVATE CAR OR TRUCK

e [i it fails during the first 3 years—we

will replace it free. o 1 lails duning

the 4th yvear, we will allow $20.00 towards
the purchase of a new battery » If it fails
dunng the 5th year, we will aliow £10.00
towards the purchase of a new battery
Just return it with proof of purchase to the
nearest JCPenney store for service

Prices shghtly higher in Alaska. Hawas, and Puerto Rico

The JCPenney Batteries

The Full Line of Maintenance-Free Batteries.
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P.0. BOX 10828
Charfotte, N.C. 28237

FOPULAR MECHANICS

APPLIANCE CLINIC
QUESTIONS ANSWERED

Wishy-washy washer

(hier automatic clothes washer works
well except in the spin/dry cyele, It
doesn’t rvevolve as rapidly as if wsed
to. The eclothes remain very wef.
Can you tell me what's wrong and
what must be done to fir itP—Albie
Bruzek, Fridley, Minn.

Certainly. Firat, make sure wvou
aren't overloading the machine.

Second, check the drive belt be-
tween the motor and spin pulleys. If
the belt iz plazed or damaged,
replace it. Press the belt about
midway between the pulleys. Deflec-
tion should range between 14 and 4
in. If necessary, tighten the belt.

Third, try shaking the pulleys
from side to side. There should not
be any play. Tighten the pulley
setscrews if necessary.

One of these repairs will usually
pep up a sluggish machine. If not,
the trouble is probably due to a
defective drive cluteh, binding spin
brake or malfunctioning transmis-
sion. For these problems, unless you
have repair experience and own a
detailed service manual, vou'd bet-
ter call a serviceman,.

Sound of beating drums

The Bradford dryer we bought
three years ago still dries clothes
well, but wow it makes a  fowd,
:'.u.ur.'-]'hr” noire. A fr‘u' maxths he-
fore the noige started, my husband
replaced o broken drum helt, Sinee
it began, he's tighlened everything
in sight. What's wrong?—Mrs. H.

Kitay, Lakewood, N.J.

Several manufacturers made
clothes dryvers under the Bradford
name for the now-defunct W.T.
Grant Co. It's difficult, therefore,
to  identify specific model differ-
ences that could cause the noise,

However, there are enough common
problems to investigate., Use the
drawing to familiarize yourself
with a typical drver's belt-pulley
gvatem. The drawing shows a two-
belt system: other units have a
gingle belt that wraps around the
drum and an idler pulley., The pulley
is driven by the dryer motor and, as
it revolves, the belt turns the drum.
Hence, six possible causes of yvour
unit’'s noise are:

B A Jooze belt. Belts on a two-balt
gyvatem should have a deflection of
14 to 4 in. when pressed midway
between two pulleys, In a single-belt
unit, deflection should range from
1y to % in. Tighten any belt that

is looser than these specifications,
B A tight belt. This atrains the
drum bearings, causing them to
wear and make noise. You ecan get a
replacement set of bearings from a
parts dealer. You must remove the
drum to replace bearings, The
drums on some dryvers ride on plas-
tic cams or rollers that can also
wear out and cause noise.

B A loose exhaust fan or impeller.
Your dryer's fan is either part of
the motor or driven by the motor by

REPLACE WORN DRUM
BEARINGS OR ROLLERS (2}

TIGHTEN PULLEY (4) REMOVE FOREIGN

OBJECTS
IF PRESENT (6}

ADJUST
BELTS TO
PROPER

TEMSION

TIGHTEN LOOSE
EXHAUST FAN (3}

TIGHTEMN DRIVE
PULLEY (4)

PULLEY

ATTACH OR REPLACE
REDUCTION PULLEY
TENSION SPRING (5}

Six ways to eliminate dryer noises.

means of a belt. You may be able to
tighten the fan by tightening the
fan-blade setscrew,

B A Jpose pulley, Tighten all pulley
setacrews,

B A dryer that isn't standing level.
An unbalanced machine throws pul-
leys and fan out of line. Check level
in both directions with a carpen-
ter's apirit level. Adjust, if neces-
gary, by adjusting the dryer's level-
ing feet, Make sure the reduction
pulley tension spring hasn't popped
loose from the reduction pulley.

B An object that has wedged be-
tween the housing and drum, Turn
the drum by hand to see if the drum
binds in any spot

Hot under the collar

The self-cleaning oven of ouwr (Gen-
eritl Eleetric vange {model J¥08-
{Please lurn o page 38)




TOIIgh recol'd to beat- 95.3% of all Chevy trucks, in the ten most recent
years recorded, were still on the job. This is based on the latest R. L. Polk & Co.
model year registration statistics through July 1, 1977. (1978 statistics are not avail-
able.) 95.3%. That’s a pretty impressive record when you consider some of the tough
jobs Chevy trucks are asked to do—jobs they do so well. So if you want to buy a tough
truck, see your Chevy dealer. Or if you want to lease a tough truck, many Chevy dealers
can handle that, too.

——

BUILT TO STAY TOUGH.




APPLIANCE CLINIC

{ Cantinuad from page 36)

Y2DC) has an erratic temper, It
normally heatz to the desirved set-
ting, but once every sixr or seven
times, it gels “angry” and breaks
into the self-cleaning ecyele. Whatev-
er's cooking burns to a erisp. We've
replaced the thermostat  withowut
aguceess, Can you help?—D.W. Van-
deyen, North Syracuse, N.Y.

There is no thermostat as such in
this model, It uses a responder and
sensor to control heat. The sensor is |
a thermistor that is afMected by
heat. Located behind the oven, it
performs a thermostatic function.
The responder is the control that

Use your custom plan or select one of ours, Treated and hand peeled Cedar or

Lod Pole Pine log homes and cabins with "EXTRA'" insulation from = i
.agﬁm We manufacture Kits for any log structure, Dealership information reacts to “messages” from the sen-
package $5.00. Brochure/Plan book $3.50. sor, It's located in the control panel.
You probably replaced only one of
% “EXTRA" Insulated Log Homes * the unitz in this two-part system '

(most likely the responder). Both

should be replaced because a mal-

emesg g omeg functioning sensor or responder can

cause the problem you describe. To

Rt. 2, PMC128 Plymouth, Wl 53073 do the job, turn off power to the

YES. PLEASE SEND range. Open the control panel,

[IPlan Book $3.50 [ Dealership Information Pack $5.00 where you should h',“l an envelope
containing the oven's wiring dia-
Enclosed is ¥ 2
gram. Follow the diagram to replace
Hame the responder, Move the unit away
from the wall, remove the lower
panel, and find and replace the
Town Sensor.

Streal

Frozen ice-cube maker
Water always freezes solid in the
supply tube of the ice-cube maker of
aur GGeneral Electric {model TCF-
16C) vefrigervator. I've taken the
unit apart several times to thaw it
out, but ice ahways builds wp again
in a few weeks. Nothing appears to
abstruct the fow of water, and
there ave no leaks in the tube. The
unit worked fine for many years.
Why doesn't it work well now?—
James E. Oetlken, Waterloo, N.Y.

Most GE models use an electric
wraparound coil heater to keep water
in this supply tube from freez-
ing. Your heater iz probably burned
out.

In most models, the heater coil
ia wrapped around the valve that's
mounted in back of the vegetable

'-.‘--'IiIIII-IIIIIII-II-II-I-‘I..'-'I-II-'lu.l-Il--IIIII-.-.IIII'I'I----

24 inch Band SAW CUTS TO CENTER OF 48 inches

bl

“'.‘.‘v, 7% ]
B Tilting Arbor 'L S

v ""“A FULL UINE OF RUGGED
lln-------------.-..................;-----o----i; HLSTEEI.TD’H'LS:

e L L L Lttt

DU-ER TOOLS — AUGGED ALL STEEL — E 24 inch Band Saw ...... 199.85 EUI’I‘I.]]IH‘[.H‘IEllt In other models. the
: BALL BEARING — EXTRA VERSATILITY 1 12 lru:h"Barld Saw ......148.085 heater is wrapped around the wa-
tDu-er's 24 inch Band Saw gives the handyman the 3 10 x 38" Rugged Lathe ter-supply tube
% versatility of an industrial tool at a price he can afford, the «  Ball Bearing .......... 89.95 Ry
* quality that is demanded by industry. The Band Saw,oneof  § 3 inch Belt Sander Make a continuity test to deter-
* the best cutting principals for wood, metal or plastic, has |  Ball Bearing .......... 24.96 s mine whether yvour heater is work-
& been limited in use because of the depth of throal The ¥ 4 inch Belt Sander H ing properly., If the test fails to
+ B-24's Big Ihroat and new drive feature gives longer blade  *  Ball Bearing .......... 380.85: | show any current in the coil, you
: lite, cuts melal, wood or plastc. * 8 inch Tilting Arbor H should replace it PM
2 Du-er toods are fabricated of Heavy Gauge Steel, 30 years N BN e 99.85 ; ;
¥ ewperience developed new engineering features with  « 10 inch Disc Sander :
- accuracy, and ball bearings for added quality. Extrafeatures & Table Model ... ... .. .. 69.95 *
- craated by manufactunng know how makes Du-er tools T 4 jneh Strip Sander...... 69.95¢* i Rk i daal i SaER e
. auallgb:: al excephonally low prices, yel no qualty is . Deluxe Stand for all : 1; I'c: ;}:rlﬁfr';rrlcin CHH:'G. kPa;u;uj;;;ha;Iu, 12-:.
:samn . ! Toals | ... 3095 HN . New York, N.Y. . Sorry, bu

. " giters cannol be answered indiwidually. Problems

. :HE-TE;;?@;?%TﬂTTTiTTiT:"E. "-‘T‘.“:"-?ia:i.“."""“i‘:“i of wide (nlerest will be discussed in rr)J«w: cofumn,
' DU-ER TOOLS, 5448 Edin Industrial Bive, Mnneapoiis MID. 55435, 3 | 55 poputan mechaNICS



REMEMBER THE LITTLE ONES
AT CHRISTMAS.,

Here's a great stocking stuffer.
Factis, you could stuffa KV75 just _,
about anywhere. Fold down the &
handiebars, and it becomesa
compact package, 53"long

by 27" high. The ideal trail bike
for kids, with 3-speed trans-
mission and automatic clutch.

... For the dirt-ridin' youngster
. on your list, there's the
Kawasaki KD100. Small
. enough for a kid to handle,
W tough enough to take the

B bumps.Economical 98cc
2-stroke engine, kick start-
ing, 5-speed transmission,
Superlube oilinjection.

It's a kid's motorcycle, street
legal with mid-sized frame
for smaller riders. Rugged
and economical, the
KM100 will carry its rider
throughalotof Christ-
mases. 5-speed transmis-
sion, 99cc rotary-valve, oil-
injected engine.

~ Getin the spirit of things,
with a merry KX80. Builtin the
spirit of our full-sized works
Ry bikes (the KX250 and
KX125), our new 82cc
b motocrosser is the
' hottest bike inits class.
2-stroke engine,
electro-fusion cylinder,
5-speed gearbox, CDI
ignition, 17" front wheel.

*Manulaciurers suggestied relal
pec bor th KVTS, @xcluding
resgit. deater preg, titke and taxes
Ofer vald only whike suwﬁm

Avalable s U5 and i
Pricers alighilly Feghs in Canada

MINI BIKES

Fawasak: bibeves in rding sately, Check local laws belone you nde.



ALL OUTDOORS

HERE'S PM'S
PICK OF THE
YEAR'S BEST GEAR

During 1978, a variety of new
products joined old favorites that
make roughing-it outdoors easier.
Produect tests showed that some
were great, a number were fun to
use only once, and others couldn't
hold up under field-trial condi-
tions, Several items will need addi-
tional durability checks, but ap-
pear to be ideal additions to an
outdoorsman’s  gear—or  worth
congidering as a Christmas gift,

For fishermen

Years of action on rocky
streams, shell-covered beaches and
coral reefs will be the final test
for DuPont’s upgraded Stren mono-
filament line. The original had
become a standard for anglers, but
new Stren is claimed to have the
game satrength and invisibility to
fish, but more than double the
abrasion resistance. Now a trophy
lunker should have only half the
chance to break off by chomping
the line or pulling on a well-used
length. If new Stren lives up to lab-
oratory sandpaper tests we'll have
a new tackle-box favorite,

Stream and surf fishermen par-
ticularly, but also anvone who has
to walk into the water, will get hig
benefits from the latest from Royal
Red Ball. In the past, the choice
was flimay plastic waders that could
snag during first usage or before
vou got them on, Or you could pay
big money for heavy, bulky rubber
jobs that were brutes to travel with,
punctured too easily when worn,
and cracked anyway when folded
and stored,

Then late this vear the Fly-
weights arrived, Chest-high with
stocking feet, they're made of wa-
terproof polvurethane-coated nyv-
lon that we've found has remark-
able resistance to punctures and
snaga, Beat of all, perhaps, you can
roll them up and fit all 11 ounces
of them in one shoe inside your
luggage or tackle box. For a full
system, I've tried Royal Red Ball's
Bama Sokket insulated socka in-
side the Flyweights plus Lunker
wading shoes, but hightopper
Stream King shoes are also avail-
able with flat felt soles for slick,
mossy bottoms or molded rubber
for rocks. Test report for Fly-

weight waders : ideal traveling com-
panions, Royal is also leading the
way with waders in women's sizes.

Finest of custom-made rods I've
found comes from Ned Segar of
Rodmakers Supply, 10346 South-
west 187th St., Miami, Fla. 33157.
And If you want to eraft your own,
he can supply everything needed.
For bait casting, I've also been
experimenting with Garcia's fast-
cast ThumBar on ita narrow-spool
Ambassadeur 4600C reel, By click-
ing it into free-spool position with
the thumb of the casting hand, it
makes one-hand operation possi-
ble—and proves one can even im-
prove on a classic. For travel, the
Daiwa Mini Svstem rod-reel in its
pistol-sized case stows in a glove
compartment or airline bag. Though
fragile, it is a neat unit.

And for a Christmas gift? If
vou don't know just what an an-
gler wants, Zebeo’s new sets com-

Stocking-foot waders ($60, Royal Red
Ball) weigh only 11 ounces, are almost
tearproof, roll into pockel-size pack,
inflate around top for fit, flotation.

bhine matched rod, line and reel
carefully so that size and action are
complementary. Ewvery fisherman
can use a spare for himself or
when a young friend comes along,

For campers

Our favorite gadget for this
yedar is a clever §7 L.L. Bean back-
pack item called a Maxi-Mini
Thermometer. This little three-
way device from the noted Free-
port, Me., outfitters, reads present
temperature in Fahrenheit and
Celsius, plus how cold and hot it's
been since vesterday or the last
time vou reset it. Left in a glove
compartment or car trunk during

summer, it can give seary readings
for why wyou shouldn't store a
camera there. In a winter tent
overnight, you can easily confirm
tor refute) the comfort rating of
vour sleeping bag, Handled with
care, it's vary useful.

Around a woodlands cabin, or
anywhere tall trees are found, we
keep on hand a High Branch Tree
Saw from Green Mountain Prod-
uets, Norwalk, Conn., You toss a
weight up over the branch and
then, pulling on long lanvards sup-
plied, you position a flexible cable
saw over the out-of-reach limb and
neatly cut it off.

Rugged and warm camp clothing
iz getting so expensive that it's
good to find costs can be cut with
sew-it-yourself kits. The largest se-
lection—over 100 items—is offered
by Frostline Kits, Frostline Circle,
Denver, Colo, 80241. Their free
catalog is worth writing for.

For boatmen

For keeping fragile gear like a
camera intact and dry on a boat or
even in the water while skin
diving, there's the Sports Pouch
from Sima Products, Skokie, Il
It's waterproof when folded and
gipped, has a shoulder strap, and
even provides padded flotation if
inflated. We've found it an excel-
lent shipmate.

Besat boats we've tested this vear
include Welleraft's alick Nova
200X L—a style leader—and Hy-
dra-Sport’s center-console fisher-
man, an open-cockpit offshore
model made of Kevlar 49 for extra
strength and lightness. We liked
Cruisers’ Barnegat 22 for over-
nighting and Glastron's versatile
little S8V-188 18-footer for rum-
about action.

Offshore, our pick again is Don
Aronow's remarkable Cigarette
line. And for the fastest of all,

watch for Bernie Little's branid-
new Miss Budweiser unlimited. 1t
may top 200 mph! ™
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LORD
CALVERT

FANAINAN

It's that ume of year when a special giftis
especially welcome. Why does Lord Calvert stand
out as a gift? Super lightness, superb taste.

If you'd like to give something special, move

on up to Lord Calvert Canadian.

Gitt Givers reach for the Canadian Superstar.




FLASHY.

THE CHINON 35F-EE
IT LIGHTS UP YOUR LIFE. AUTOMATICALLY
With FLASHY you pel perfect color photos
24 hours a day. FLASHY has a buill-in strobe
and 15 electronically automalic. Inexpensive,
ultra easy io use. FLASHY. The Chinon 35F-EE
with 4-element 38mm 1/2.8 glass lens.
Package includes carrying slrap, case and
instruction book. Light up your lite with
this super 35mm camera. Chinon Corporation
of America, Inc., 43 Fadem Road, Springfield,
Mew Jersey 07081 (201) 376-9260

CHINON

Use Quick-Wedge to adjust
a float, fasten a garment

hook, install a light fixture

connect a T.V. antenna.

They do all that ordinary
screwdrivers do, PLUS they
hold and start the screw

| ™ ——
17 sizes

Screw-holding screwdrivers

Unconditionally guaranteed.
BUY A SET TODAY

See your dealer or write to:

Kedman Company, P.O. Box 25667,
Salt Lake City, Utah B4125
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SCIENCE WORLDWIDE

Yo M

Patient is readied for hyperthermia ireatment. Hot waler flows through tubes in pads.

A case of smallpox

We reported in September that
amallpox has been virtually wiped
out. But scientists atill keep virus
samples in laboratories. In one lahb,
gomeone contracted the disease
last August and died.

The victim, a medical photogra-
pher at the University Medical
School in Birmingham, England,
had been working in a room above
a lab that was experimenting with
the wvirus. She transmitted the
disense to her mother and subse-
quently died. Her mother survived.

Luckily, the smallpox outbreak
doesn't set back the global eradica-
tion program, reports Donald A,
Henderson, dean of the School of
Hygiene and Public Health of
Johns Hopkins University., But it
points up a potential for disaster.

Should other accidents like this
oeeur, an unvaccinated population
would be prey to a devastating
epidemic. *“Thia incident illus-
trates very clearly that we have to
reduce the number of laboratories
working with this virus to the

absolute  minimum,” Henderson
says.
Twelve labs currently possess

the virus, but the World Health
Organization would like to reduce
the number to four, including the
Center for Disease Control in
Atlanta, Two U.S. labs have not
given up their virus stocks: the
American Type Culture Collection
in Rockville, Md., and the Army
Medical Research Institute of In-
fectious Disease at Fort Detrick,
Md. “1 see no reason for either lab
to retain the wvirus,” Henderaon
BAYA.

Vitamin C protects metal

Vitamin C has long been touted as
a protection against colds. Now
scientists at PPG Industries in
Springdale, Pa., say that it ecan
protect metal from corrosion.

While not quite as good a pro-
tector as chromate, Vitamin C
{ascorbic acid) is environmentally
safe, requires less energy, is
cheaper to apply and does not
cause cancer as chromate does.
The acid is thought to etch the
metal surface and combat oxida-
tion, especially on iron-based met-
als. After treatment with the vita-
min mixed with a little molybde-
num, the metal is rinsed with
delonized water, drip-dried and
then primed or topcoated.

Hot enough for you?

The patient shown above is wrapped
up in what may be a useful
new kind of cancer therapy—
whole-body hyperthermia, Early re-
sults indicate it brings measurable
results for certain carefully-moni-
tored patients.

Recent studies suggest that tu-
mor cells are more likely to be
injured by heat than normal cella.
National Cancer Institute re-
searchers devised a computer-con-
trolled syvstem to eirculate hot
water through special blankets
atrapped to the patient to slowly
raise body temperature to 41.8° C.
(107.2° F.).

After two hours at this tempera-
ture, the patient is cooled off in
about half an hour,

Of 14 patients tested, four

ghowed measurable tumor shrink-
(Please furn to pagg 44)




of the most imporf it
tools you'll ever buy.

9

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, dnills, abra-
sives, lumber, plywood, gypsum,
adhesives, paneling, shop math,
stair construction, masonry, wood
finishing, plumbing, pipe fittings,
electrical work, gutters, concrete,
remodeling measurements plus a
built-in ruler, protractor, 45° tri-
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angle and compass. ¥our'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.

When? Right away! Youcan get
your set in a few days by mailing
this coupon along with your check
or money order for $4.95 plus 50¢

shipping.

FPM Master B Guide, Dept. 1278
BHox 1004, A
New York, N.¥, 10019
mt e sat(s) of Popular Mechanica

FPlease send ma
MASTER SHOP GUIDE, | encloss $4.95 plus 50¢
for each set Fe

Name

Address

City State Zip




Important News For

BACKAGHE SUFFERERS!

Momentum® Tablets are 50% stronger than Doan’s.

Before you take Doan's Pills for
your muscular backache, remember
this: Momentum Tablets are 50%,
stronger than Doan's Pills. That
maans Momentum gives you 50%
more pain reliever per dose to
relieve backaches.

For pain, inflammation, and stiff-
ness of muscular backache, there's
no stronger medication you can buy
than Momentum Muscular Backache
Formula

Momentum doas more than reduce

pain and soothe inflammation. It has
a calmative, too, to help relax tension
that can cause muscles to tighten,
Doan's has none. As pain is reduced,
stiffness eases, you move more
frealy in minutes,

If you are taking Doan's, you are
not getting all the pain reliever you
get in Momentum Tablets. For relief
of backache pain, just 2 Momentum
Tablets give you the strongest medi-
cine possible without a prescription.
Take only as directed.

LEARN "Ik
STOES
Coleman HEATIRS
UCHMLE IS
CAMP GEAR . .00
REPAIR TENTS
CONVERKSIONS
MODERN SCHOOL ay %
Deni, N, P ME 5 HACK I'AU RS
4113 Morth Brown Avenue 25 000 stiademie
Sewttsdale, Arieons RS  omee 90

SERVICE
SHOP

There's good money in
sharpening saw chains

Ower threa million chain saws will ba sald this year.
Thera ara mot nearly enoogh shops to meet the de-
mand for sarvice. Here's an inexpansive business to
star — one with real growth potential,

Ones your shop is established, you'll not enly have
Incoma from sharpening, butl from the sale of re-
placament chaln, guidebars, sprockets, engine parts —
even accessofies like hard hats, wedges, chaim guards,
etc. Laser Sales provides the full line of toaly and parts
you need — all prelessional quality, guaranieed eguip-
ment, immediately available from three strategically
located shipping points scross the nation, Frea catalog
is yours flor the ssking.

To help you get your shop started without delay, here's
& unigea offer which includes everything you mesd for
sharpening chain. This greatly reduced price on the
whole pachage |z svailable for & limited tima only.
These are professional teols, especially made for chain
paw work:

Ragular

Saw Chain Sharpening Equlpment List Price
Chain Bench Grinder & 2 Grinding Wheels $107.90

Chain Bench Breaker (to remove rivets)  34.00
Chain Bench Spinner (to replace rivets) 3400
Waorktop Chain Measuring Chart 10,95

18 Super-Deluxe Round Saw Files in 3 sizes ZEW
2 Flat Depth-Gauge Files

Fileholder, File handle, 2 File Guides &!5
Chain Trouble-Shooting Chart 1.25
Chain Saw Service Manual 185
TOTAL REGULAR VALUE $232.70

SPECIAL *189%+:

(includes all 32 Shop Tools mbove plus
complete set of operating instructions for all
tools and accesaorias)

TO ORDER, send check, money order, of Instructions fa
tharge to "”ll orf Master Ehll’. 'Iuinl numbers and
sxpiration date an your card. |f you Wave one of thess
carde, you may phons your arder TOLL-FREE. I:iIH‘-ul'nlu
residents phone 1-800-952-5535. In rest of Conlinantal
U5, phone 1-800-824-5157 f.' AM to 5 PM Pacific
Time, Mon-Fri) Tell Operator you are ordering Service
Shop Package Mo, 5577

LASER SALES

Dept. 5877 Box 179 Eris, PA 16512

Fumm--mlpﬂ-‘
writs for “‘Sharpsaing Shop Brochure.'*

DO-IT-YOURSELF

FINE FURNITURE KITS

s Heirloom quality

= Solid 3/4" hardwoods
= Easy to assemble

* Many models

= Monay back
guarantes

= Faclory direct prices
* Prompt shipment

Send §1.00 for color calalog
Relund on firel purchass.

EMPEROR
CLOCK COMPANY

WORALD'S LARGEST MANUFACTURER
OF GRANDFATHER CLOCKS

Dapt. FA16 Emparor Industrial Park
Fairhopa, Alabama 38532

REFAIR HTDRlULlG JACHKS
Larn whda you ey ol haa. WG
Basy gl jae 18 g aed aale detece
ulalnn, Divching beves, Mady e,
gD, Factoreny dvd tarrmg st ner
ioeg . mEg al which g eas s
B ipai W phaw pag WOW Sin
A B i pasl BaseTae o [
it B wpartanily W machinp
ACT Mwe nln-hup:]-q Tl

HYDRAULIC JACK REPAIR MANUAL Co., INC.
O.F,0,B0K1 s STATEN IBLAMD, M, ¥, 10374 J

for making -~
Orwameatal Fomcrete
":’.I".:m

Boeok abeout Aluminum
Molds with prices and
production wads secrats
direct from werld's larg-
est mold manufaciurer.

COMCRETE MACHIMERY COMPANY

P. 0. BOX A99 - HICKORY, N. C. 28601
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SCIENCE WORLDWIDE

(Conhinued lrom page 42)

age, one for as long as a year. No
patients were cured by the procedure,
and none was harmed. All patients
were severely fatigued after treat-
ment, The patients, all under 65, had
different cancer types and healthy
cardiovascular systems, but had not
responded to other treatments,

Dr, Joan M. Bull, a project lead-
er, anid others are testing whole-
body hyperthermia along with con-
ventional chemotherapy. Results are
not in, but even if the tests fail, new
knowledge about chemotherapy ac-
tion at higher metabolic rates
ghould prove valuahble,

World's oldest fish?

Discovery in Wyoming of bony fos-
sil fragments of a primitive fish
510 million years old has pushed
back the age of the earliest known
vertebrate animals about 40 million

yvears, reports the Department of
the Interior.

The fish, identified by Interior
paleontologist John HRepetski and
named Awnatelepiz, was about 1 to 3
inches long and lacked movable
jaws, It probably swam clumsily

along the muddy sea floor grubbing
for food. X-ray analysis of the
fossgil fragments revealed astrong
evidence Anatolepis was a verte-
brate. Similar Arctic specimens
found two years ago were 40 million
YEeRMS vounger,

Repetski notes that Anatolepis,
surviving as a species for 40 miliion
yvears, was very successful, Man has
survived only 2 or 3 million vears.

Since the discovery of the Wyo-
ming fish, other Asotolepis samples
have been found in rocks of marine
origin, Thua the widely-held theory
that the earliest vertebrates origi-
nated in freshwater habitats is on
shakier ground.

Dining on oil and phosphates
A recently-found microorganism
that eats phosphates and oil may be
a boon to sewage treatment and oil-
spill cleanup, say scientists at the
University of Arizona at Tucson,

Acinetabacter phosphadevorus
called harmless to lile forms indige-
nous to tidal zones, has a more vora-
cious appetite than similar microor-
panisms. In sewage tests, levels of
oil and phosphatea fell below detec-
tion limita after two days of treat-
ment with an activated sludge eon-
taining the organism,.

Researchers Irving Yall and
Charles Russ found the organism in
a San Antonio plant known for effi-
cient handling of phosphate
wastes,—Tom Sahagion



NRI can show you how
to make money

repairing small engings!

* There’s plenty of opportunity for
the man who can service lawn
i s et e
HIiCrs,
| snowmobilz's unﬁ th' like.

There're 50 million small engines out Its 30 “bite-size

there, and many are waiting for qualified lessons concentrate on
servicemen to fix them. NRI can give you one subject at a time
the training you need to cash in on this to bet vou move at your own pace,
opportunity, and you learn at home in your give vou greater clarity and faster learning
Spare time, @l your convendence. The same teaching techniques give vou | [
advanced training in the 45-lesson master
Exclusive! course, .. training in the repair and servicing
Build Engine as You Learn of @ wide range of other motors including developed and tested by professional educa-

You leamn by doing with NRI “hands- generators, industrial equipment, even tors. . .expert help from instructors assigned
on” uq]_mng‘ Uﬂi}' NRI gives you all the prts mitorcveles "Illx.l learn to service electrical to your course...a full set of mj;]i][}r tools
and training you need to actuallybuilda 31/2 | Systems, transmissions, elutehes, power take ...a complete, working engine that vou build
HP Clinton 4-cycle engine and learn from the | offs, and more yourself...the best training and value for
inside out as you . And your training e . your money.
includes real professional tools, including an More Training, More Value Find out for yourself how much NRI
inductive tachometer, volt-ohm meter, torque America’s oldest and largest home training can do for you. Send for the free
wrench, valve spring and ring compressors, study technical school, NRI has trained over a | catalog with all the facts and descriptions
a full set of quality wrenches and more...all | million students. And this experience means | of every lesson. No salesman will call. Get
to equip you for learning and earning, that vou get the mast in practical, effective started on your future today! 1f rd has ‘

training for your dollar. You get lessons been removed, write 1o address below,

Choice of Two Courses

NRI's basic course puts special em- H H
PR s oy Other income opportunities from NRI. |
teaches you the theory and practice of igni-
tion, lubrication, cooling and starting systems. Auto Repair practice. Two courses, with Master Course

roved by Richard Petty including optional training at York Institute
‘F#Emnca‘sﬂnmngm stock car Resident School at no extra charge. Check
racer says, “If you really want to learn | card for catalog,
how to repair cars, NRI is best.” In-

| cludes professional tools like ignition Electrical Appliance
analyzer scope, dizgnostic engine ana- Servicing
byzer, timing light, case hardened Good appliance repairmen are hard to
wrenches, and much more, Basic and | come by, NRI trains you for your own full or
: advanced courses. Check posteard part-time business in fixing everything from
“ == for catalog, toasters to refrigerators and freezers. Step-by-
step training includes professional appliance
Air Conditioning/ LcsTer for fast lmuhlﬁhﬁing. Check card
Refrigeration/Heating for catalog,
including Solar Technol
Gets you into a wide-open, fast-
fing area with practical trainin, NRI Schools
that :imm Elmmu on solar heating, he:ﬁ hﬂm’,ﬂ; ;,'Lu:,‘:;ﬂ

pumps, etc. Course is complete with profes- t“ i 3949 Wisconsia Avenue
sional tools and window air conditioning o . Washingion, .. 20016
unit for demonstration and troubleshooting . . ﬂ




IMPORTSGMOTORSPORTS

Fiat Strada

When ownera of other small cars
gsee the studio-fresh Fiat Strada,
they may feel like they have &
garage full of cold pizza. It's not
easy to give a four-passenger box
on wheels a touch of class, but the
Italians do it naturally, with the
same pizazz as when they pro-
nounce Gueei, Pininfarina, Ber-
tone, Coggiola and Giugiaro. (It
was Giugiaro, remember, who
helped VW with a shape for the
Rabbit).

There are more coachbuilders in
Turin than any other place in the
world, and it's there, too, that
Fiat designs and builds its cars.
The Strada (“street” in Italian),
already on sale in Europe where
it's called the Ritmo (“rhythm" in
Italian), will be here in February,
replacing the boxy, 8-yvear-old Fiat
128. The 128 featured a transverse
engine and front-wheel drive long
before evervone else got on the
bandwagon and went to that efli-
cient layout.

This is only a aneak look at the
Strada in its U.S. version: we'll
have more when it hits this shore.

Sox, Martin and Mirage

MNow that the Plymouth Champ
and Dodge Colt hatchback (“Mi-
rage" in Japan) are on the road
here, the car shown below should
be easy to identify—even with the
addition of the back doors. A four-
door (five if you count the hatch-

Mirage is a gollers' special: one-
third of back bench
folds down lor clubs.

b

———
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Strada will feature 1.5-liter

transverse Four, fwd, 24 /24
5 powertrain warranty and
under-$5.000 price tag.

b T

back) Mitsubishi Mirage recently
went on sale in Japan and may
find its way here next year. The
aplit bench in the back of this one
is unique: a one-third/two-thirds
gsetup. Two passengers can be
squeezed in along with golf clubs
(the Japanese are crazy about the
game).

1 wonder

what Mitsubishi

Sox & Martin are back with a Challanger.

thinks about the Challenger it
makes for Dodge as it's been set
up by drag racers Sox & Martin.
The team is campaigning the Chal-
lenger in the NHRA AFX (facto-
ry experimental) class. The car, as
shown above, bears only exterior
resemblance to the sporty coupe
seen on the street. Under the hood,
406 cubic inches are athrob and
everywhere else there's hop-up
hardware from the likes of Hays,
Hooker and Hurst. The parachute
is a Simpson (in case you're new
to the game, that's to help the car
stop before it runs out of race-
track).

Toyolta's new fwds
Now it's Toyota's turn to try its
hand at a couple of cars with
front-wheel drive. Its first venture
into the fwd market iz with two
twins, the Tercel and Corsa (as
identical as Buicks and Oldsmo-
bileg), differing only in trim de-
tails. Both models come in two-
door hatchback, and two and four-
door notchback sedan versions,
Straightforward styling is evi-
dent in these photos from Japan
where the cars are now on sale
When they do come here (not for
about a year), they will, I'm sure,

Four-door configuration is a Tercel.

tighten Toyota's grasp as No., 1
import. (Why Toyota sedans sell
so well with their boring and plain
lines is a mystery to me.)
Dimensions of the Tercel and
Corsa are identical at 98.4-in.
wheelbase; 157-in. length: 61.2-in.
width; b54-in. height. Weight is
1760 pounds. The 1452-cc, ohe
Four is transverse and works into

Three-door haichback model Is a Corsa.

a four-speed transmission in the
two-door sedan, and into a five-
speed in four-door and hatchback
models. Other specifications (not
features, but standard practice
these days) are front disc brakes,
radial tires, MacPherson struts
and so on. P
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McCulloch just made

a good deal great.
Mac 110 now just *74%"

| MeculLocH POULAN | HOMELITE SEARS REMINGTON

FEATURES MAC 110 MICRO 25 XL 10 35202 YARDMASTER
PRICE monufocturers suggested 1) | _SHDARIED | $79.95 $84.95 $78.95 $89.95
DISPLACEMENT 32 cc 33cc 26 cc 33cc 3lcc
BAR LENGTH “ 107 ) 1_(]: 10" 10" 12"
CHAIN BRAKE B i - [

HAND GUARD B a o .

AUTOMATIC OILING

B | - {5

MANUAL QILING

MUFFLER SHIELD

SAFETY TRIGGER

THROTTLE LATCH

RIGHT HAND GUARD
CHAIN CATCHER

T

| - | -

The obowe prices are The suggesied |ist prices published by individuo! manufociurers, their disivibuiors or their agents. Actual prices may vory by oreo ond af the discreton of individuol dealers
Data for the above models are on file ot McCulloch Corporotion and ore ovailoble upon regues! 574 95 s the manulocturer 3 suggesied specal prce lor the Mae 110, thow Kick Geusde B

*Save $15 on Mac 110 Now Thrc:ugl'; December 31,1978
The lowest priced chain saw with Chain Brake.

7! mecumocn

WITH CHAIN BRAKE

SAWING IS BELIEVING
McCulloch Corporation, Los Angeles, California 90009




Menace in the aisles?

Among public officials, zeal is not exactly in a state of excess, so we don't make a habit of
condemning it. You sometimes wonder, though, if “"data churning” merely to get attention
isn"t becoming too common a bureaucratic fault, particularly in Washington.

We're referring to an exercise the Commission for Product Safety went through re-
cently to decide if it should develop a set of safety standards for grocery carts, That's right,
grocery carts.

Did you know an empty grocery cart can be “caused to overturn” by as little as 5
pounds of force applied to the handle when the front wheel is turned about 75° to the
axes of the cart? Also by raising one of the rear wheels 5.5 inches? And that a grocery cart
can easily turn over at a speed of 3.67 feet per second when turning in a 4-foot radius?

Underwhelmed by this exhaustive research, the Commission saw no reason to call
for a grocery cart safety standard at this time. We tend to agree, Our deal with the CPS
is that we'll be careful in the supermarket if they'll start running down things that really

do endanger people who use them,

Last of a great breed

Tha P-47 Thunderbalt shown was tha last ana of that madal to be
built, and relled off the Republic Aviation line in 1945 as aircraft
No, 489444—cna of 15300 Thunderbelts built, of which only 25
are known to romain intact. It's now at the new Nassau County,
MN.Y., Museun Air & Space Collection, which cpans this month,
Yital numbers an the “Jug,' as WWII fighter jocks knew her, are a1
follows: 36 feet long with a 42-ft, wingspan; waight of 14,300 lbs.
without erdrance: powered by 2800-hp Pratt & Whitney ""Double
Wasp” to speeds up to 450 mph, In the won-lost column, she was
4.5 to | aver Axis aircraft,

Eyes have it

If you've been wondering what they do during those
long, cold winter nights in Sweden, our answer might
run something like this: Based on the evidence at
hand, that being the drawings you see herewith, they
uncork the aquavit and sit around until somebody
comes up with a new design for something or other
that has remained unchanged for centuries. Anyway,
that's our theory. They tell us, does Stockholm's Vesto
company, that the four-eyed scissors can be safely
played with and used by youngsters, and that the
three-eyed version can be conveniently hung on a hook
or passed from hand to hand without danger. Skoal!

PM's Whatsit

Mo, this is not a special blackout decor
option for sport coupes in the 1980
model line. Nor is it the official response
to those drivers who have been clamor-
ing for the elimination of tow-away
zones. We can only tell you what they
tell us: It's a "public sculpture” consist-
ing of 20 partially buried junked cars
covered with asphalt. The owners of a
shopping center in Hamden, Conn., paid
good money to have this done by a New
York City firm known as Sculpture in
the Environment. Art lovers should note
thar it does have a title: Ghost Parking
Lot, Car lovers should take solace in the
fact thar all the bodies were completely
stripped and usable parts recycled.

DECEMBER 1978




“Yeah,
but better lef me
hold your glasses.”

"Are you sure
Evel Kniavel

gotl his start
this way?"”’

Dialogue above is PM's best guess as to what was said
during a demonstration put on by Britain's Royal Signal
Corps Motorcycle Exhibition Team,

Perfect for coasters

One of the brewing industry’s major waste
problems has to do with hops—the aromatic
flowers of the hops vine that give beer its "bite."”
After hops lend their essence to the brew, they
immediately become a soggy, gloppy mass of
uscless refuse that can't even be sold as a fer-
tilizer. It costs brewers as much as $40 per ton
to dispose of it.

But now two researchers in Middlesex, Eng-
land, have come up with a process that appar-
ently turns marinated hops into a legitimate
building material. Treated with formaldehyde,
the soggy hops harden into a woodlike sub-
stance its inventors describe as “an attractive,
strong particleboard, midway between chipboard
and hardboard.” It's been successfully tested in
home and shop.

The obvious name for it is “beerboard”. ..
and did you hear the one about the carpenter
who was always three sheets to the wind?
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Our story on the menate of space junk by Richard F. Dempewolff (page 57, Avg. '78)
told in detoil how spoce ogency officiols hoped to stobilize the decoying orbit of the
tumbling Skylab sotellite by reactivating its power systems and gyros. Subsequently, they
did—and they didn't. The result deserves a little more ottention than it's getfing.

The B4-ton sotellite’s tumbling motions were eosed in mid-June ond its gyros turned
on. But weeks loter, Johnson Spoce Center heod Chris Kroft, o NASA veteran, ollowed
that he didn't share the optimism which had been reported following the initiol moneuver,

Other officials then agreed thot the Skylob's orbit will probably continue to decoy
af a rate that will bring it to o spontanecus, fiery re-entry well before it con be reached
(late 79, early '80) by the Space Shuttle under the current plan to ottach on uxiliary
booster (also detailed in PM's story).

Will 84 tons of Skylob be incinerated before impocting the ground? No one really
knows—in foct, the only encovroging word NASA could pass along wos thot B0 percent of
Skylab's erbital track is over water, Stay tuned.

POPULAR MECHANICS

The inevitably futile
last-minute gift suggestion
We know that Christmas is just onother doy fos
the person-who-has-everything, and that your gift,
whatever it is, will only wind up in the drowsr
marked W.I. (for Woetully Inodequate). But let's
face it—you hove fo try and we hove to suggest,

so here goes:

How obout a stersascope? This one's an obvious
replica (of the ariginal 3-0 viewsr without which
no proper Victorion sitting room wos complete),
but it's got bross fittings and comes with 62
“wiews" fram original photos Joken from 1859
through 1920. Scenes include the Son Froncisco,
Earthquoke, Paris World's Fair, efe. It can be or-
dered by moil from Stereo Classics Studios, 145
Algengquin Phwy., Whippany, N.J. 07981. Cosl
is $19.95 for sterecscope and photos, plus 371.50
hondling charge, Pedestal bose is §6.95 exira,
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TELEVISION IS ITS GE VIR COLOR SYSTEM.

In 1977 General Electric won an Emmy for
being the first 1o use the broadcaster’s VIR
color signal in home television. This year, we
hrin;., vou a revolutionary new big picture tel-

evision with the incredible VIR color wstrm

built into it. We call it Widescreen 1000

Like every GE VIR set, computer-like T
circuitry uses the broadcaster's VIR sig- =
nal on many programs to automatically
adjust tlesh tones, background colors,
blue skies and green grass. Giving
vou vivid lifelike colors. And all of this

@ vir |
VIR

BROADCAST CONTROLLED COLDR

happens an incredible sixty times a second.
The Widescreen 1000 is a super-size
'V with a picture three times as big as a 25"
diagonal console. With all the advanced
engineering found in GE sets. Including
electronic tuning and the "chairside
convenience of random access remote
control.
Call toll-tree 800-447-4700 lin N1
800-322-4400) to find out where you
1 can see the Widescreen 1000 and other
GE VIR color TVsets,

GE Command Perlormance
WVHES vide) cassirtte fecorder ophonal

Thif-; 15 GE Perfuﬁﬁance Teiévlqlﬂn.
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1979 DODGE
MAGNUM

IT'S NOT YOUR AVERAGE FAMII.YCAR

You may not have considered
\ the 1979 Dodge Magnum as a
family car before, but Dodge looks
at it this way..

A good faﬂlii}" car should
make the family that owns it feel
proud to be seen in it. Magnum's

bold profile and distinctive
Cord-type grille take care of that.
1 A good family car should give a
smooth, comfortable ride to the whole
family. Hefty wheels and radial tires combine
with a 5.2 litre (318 cu. in.) engine and automatic
transmission to provide a substantial, yet manage-
able, feel. A combination that has a surprisingly high
mileage rating. 23 MPG HWY./16 MPG CITY.*
A good family car should handle well in all
kinds of driving situations. Magnum is as at home on
the highway as it is on city streets.

A good family car should do all of this...
but a great family car should also make you just
feel good about driving it. .. even when the family’s

not around. See your Dodge Dealer about buying or
leasing this unusual family car.
Who wants to be average, anyhow?

*EPA estimates. Your mileage may vary depending upon your
car's condition, optional equipment, and your driving habits, California
estimates lower,

“HEY,THAT'S
MY DODGE?
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Reverse psychology

My 1978 Plymouth Volare stalls
when the automatic traonsmission
is shifted into Reverse. The dealer
has rebuilt the carburetor, tested
the ignition system ond tuned the
engine. The car performs magnifi-
cently, except in reverse gear. Can
you tell me why?—Garry Walchuk,
Manitoba, Canada.

Look to the new lockup torgque
converter., Starting in 1978, it has
been installed in Chrysler cars
with automatic transmissions, ex-
cept those with 440-cu.-in. engines

and California models with six-
eylinder engines.
The lockup torque converter

locks the turbine to the front of
the converter housing with a frie-
tion clutch operated by hydraulic
pressure, This eliminates normal
alippage during high-gear cruising
to improve gas mileage by about 4
percent,

When your car is operating in
any gear except High, the convert-
er should not be locked. Applica-
tion of the lockup feature in any
gear except High causes stalling,
In your case, a bleed-by condition
ia probably allowing application of
pressure to the lockup valve, which
is causing lockup in Reverse,
There are two ways your dealer
can  tackle the repair. He e¢an
replace the front pump in the
valve body where a bleed-by eondi-
tion takes place or, if that doesn’t
solve the problem, he can replace
the transmission.

Qil's well that ends well

My ear ia a 1877 Buick Regal with
a 350-cu-in. engine, From the
beginning  the  carburetor air
cleaner haos been filling with motor
oil, Thus far, I have replaced four
air-cleaner filter elements and
three exhaust gas recireulation fil-
ters, The dealer says the engine is
pumping oil up through the EGR
hose into the air cleaner. He
réplaced the PCV valve, buf this
hasn't helped, Now he wants me to
add an additive to the oil, Can you

\

fi
tell me what good this will do? If
this doesn't work, he says the

heads should be removed, which
will cost me a mintmum of 175,
Your advice 1&g needed.—Van
Brathwaite, Scottsville, N.Y.

I'll say it is. Advice: Try another
dealer.

What good will an additive do?
No good as far as I can tell. But
I'l tell you what will help—find-
ing and fixing that air leak in the
intake manifold or wvalve cover
seal. It is breaking vacuum, which
is allowing air, carrving oil, to be

drawn into the carburetor air
cleaner.

First, steam-clean the engine.
Then, apply sealer around the

manifold and valve covers. Torque
them down, This is the quick and
inexpensive way to seal an air leak
and is usually succesaful, But if
the procedure fails, remove the
manifold and wvalve covers, make
sure surfaces are not warped, then
install new seals and tighten. Fol-
lowing this procedure should cap
vour gusher,

Tip=in bows out

Since the day I bought my 1977
Ford Thunderbivd {351-cu.-in, en-
gine), the engine has been hesitat-

ing and stalling on acceleration
following a complete stop., Two
dealers and an independent me-
chanic have checked timing, car-
buretion and aufomatic choking.
The condition haos not improved.
Please help me—~—John C. Wilson,
Jackson, S.C.

The condition is ecalled tip-in
hesitation, John, and it affects the
1977 Ford, Ranchero, LTD II and
Cougar with 351-cu.-in. engines, as
well as the T-Bird. The cause is
insufficient accelerator pump dis-
charge on acceleration. The fix is as
follows :

B Remove and drain the carbure-
tor.

B Take off the carburetor air
horn and remove the float assem-
bly, accelerator pump diaphragm,
and aceelerator pump spring.

B Locate the accelerator pump
bleed restrietor, which is a small
brass restrictor at the top center
of the pump cavity.

B Use a 1/16-inch-diameter pin
punch and hammer to drive the
restrictor into the fuel bowl. Re-
move and discard the restrictor
which has been causing the problem.
B Drive a new restrictor (part
No. 373119-8) into place in the
vacated restrictor bore.

B Reassemble the carburetor and
enjoy driving a stall-free 'Bird,

Rx for RX

I believe that a recent experience [
had with my 1978 Mazda RX-2 is
worth sharing with other Mazda
awners. When I tried starting the
engine, it turned over with the
ignition key at the Stert posgition,
However, when the key was re-
turned to the On position, the
engine died, A Mazda salesman
showed me that the fuse which
protects the fuel pump, regulator
and ignition coil had burned ouf—

Averting
brakedown

Be honest, now. When did you
last uncap that master cylindar
to chack brake fluid lavel? The
wise car ownar does this once a
month. He or she realizes that a
loss of fluid signifies a leak in
tha system. Other drivers don't

come to this realization until one day they're coming
down a mountain and find their brake pedals on the floor,

Maonthly, clean dirt off the master cylinder cover and remove
the cover. If fluid is low, don't take chances. Check the

brake system for laaks.
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(Continued from page 55)

replacing the fuse solved the prob-
lem.

The salesman also told me that
the problem is common to Mazdas,
and that owners whoe aren't mieare
of this fact frequently have their
cars fowed to shop for needless
repairs, Perhaps this information
will help them avert an unneces-
gary expense.—A, Tanner, Covina,
Calif.

Thank yvou, Mr. Tanner—a good
tip, indeed !

Royale headache

I have a 1977 Oldsmobile Delta 88
Royale which has 13,000 miles and
a vecurring stalling problem  for
which | have a temporary solu-
tion: Replace the fuel filter.

Each old filter has been covered
with a grayish substance. So far,
I've replaced four of them at a eost
of 86 to 87 per filter. Can you tell
me what the grayish substance
ia?—Charles H. Smith, Elmhurst,
I,

It's junk, Charles. No offense,
but we disagree with your “solu-
tion." The fuel tank of your Olds
has apparently been the recipient of
a load of contaminated gasoline. Ap-
ply the proper remedy—not a
Band-Aid solution. Drop the fuel
tank. Then flush the tank and the
fuel system until they are clean once
again,

Blasting theories

At 20,000 miles, the [00-cu.-in.
engine of my 1973 Pontiae iz mak-
ing an unbelievable racket after
the ear is started and driven a
short distance, The oil-pressure
warning light comes on. The noise
has been diagnosed as noisy velve
lifters, One independent mechanic
said the trouble is caused by my
having added an oil additive which
he says, “thinned the oil and
turned  everything  loose.” [
drained the oil and changed the
filter, with no sueceese, Now, the
aervice manager at a dealership
informs me that | need a new oil
pump,

Would you please give wme your
apinion ?—JSaoln Blast, Gavden Cily,
Mieh.

The only way an oil additive
could turn “everything loose” is if
vou followed it into the crankease
with a atick of dynamite, fuse lit.
The additive theory is pure poppy-
cock,

The dealer may be right, but
before going through the expense
of a new oil pump, investigate
another possibility, which is more
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Averting choke-up

Automatic-choke failure seems to happen in
dead winter, often keeping you in your tracks
on a day unfit for polar bears. The best time

to check a choke, then, is at the
first taste of cold weather. With
the engine cold, remove the
carburetor air cleaner. Have

an assistant depress the
accelerator to the floor. The
choke plate should close.

Start the engine. The choke
plate should start opening,
eventually coming to full-open
position. If it doesn't work this
way, the choke plate and linkage may
only need a spritz of automatic choke
cleaner. At worst, the choke may need
a new part.

likely: a loose or cracked suction
aereen pipe in the bottom of the oil
pan which is sucking in air, result-
ing in loaa of oil pressure. An easy
way to tell if this is happening is
to overfill the crankease by two or
three quarts of oil, Excess oil will
tend to fill the crack, preventing
air from affecting oil pressure. If
adequate oil pressure is main-
tained, it verifies that the suction
pipe is damaged. Drop the pan and
replace it.

SERVICE AND SAFETY TIPS

® AMC informs us that Champion
MN12Y sparkplugs, or equivalent, must
ba used in 197c Gramlins, Pacers and
Concords with 25B8-2¥ engines, auto-
matic transmissions and 2.53 axle
ratios to prevent an exhaust emission
problem. Originally, N13L plugs, or
equivalent, were called for,

B Don't get confused when replacing
shock absorbers on Type 1 Volkewagen
Beotles, It may seem that the lower
shock mount of your replacement
shock won't lit over the mounting pin.
Your new shock absorber has a steel
sleave in the lower mount, whereas the
old shock does not. But if you will look
on the mounting pin, you will see that
the sleeve from the old shock has
rusted on the pin. Cut the sleeve off the
mounting pin, and you'll be able to
mount tha new shock,

B The stalling problem being experi-
enced by owners of 1977 Buicks, Olds-
mobiles and Pontiacs with VB engines
should be corrected by having the
dealer apply service bulleting bearing
the titles Stalling and Cold Driveability.
However, If you don't have success
gaetling tha problem solved, the GM
division that manufactured your car and
the Mational Highway Traffic Safety
Administration would like to know, You
can reach the latter by calling, toll-free,
800-424-9393, or writing NHTSA, Office

of Defect Investigations, 400 Seventh
5t., Washington, D.C. 20580.

® Barring an overturn by the courts
(eight tire companies have filed an
appeal), a new on-tire uniform rating
system for bias-ply tires will take effect
March 1, 1979, A rating system lor bias-
belted tires will be required by Septem-
ber 1. A syslem "will be applied to
radial tires at a later date,” says the
Mational Highway Traffic Safety Admin-
istration. The purpose of the system is
to allow consumers to compare the
relative quality of one tire against that
of others. The new standard astablishas
grading systems for tread wear, traction
and heat resistance as follows:

1. Relative tread llfe. A numerical
designation of B0, 90, 100, 110, 120
130, 140, 150 and 160 will Indicate
comparative tread wear. A tire graded
150, for example, can ba expected to
wear 1% times as well as one graded
100. This comparative system was se-
lected rather than actual mileage osti-
mates because tread life depends on
variables like climate, road conditions,
driving habits and maintenance prac-
fices.

2. Traction. An A, B, C grading
system will be used. A" the top rating,
offers tha bast traction. NHTSA wams
that tires with a “C" grading should be
avoided although they may receive good
marks for both tread life and haat resist-
ance.

3. Heat resistance. An A, B, C grad-
ing system will be used. The “C" rating
indicates the tire meets the govern-
ment's existing standard for heat resis-
tance at high speeds. Howewver, tires
with an “A'" or “B" rating exceed this
standard. ™

GOT A PROBLEM WITH YOUR CAR?

Just ask Mort about it. Send your question
to the Car Clinic, Popular Mechanics, 224
Wast 57th St., New York, N.¥Y, 10015. While
lettars cannot be answered Individually,
problems that are of general interest will be
published in the column.




Don't watch TV tonight.
Play 1t!

— -

We're the games you play on your Atari is now a sophisticated, com-
_own TV set. puterized programmable unit that hooks
. We're the Atari Video Computer  up to your television in a matter of

System. (Remember “Pong ”? Well, that  seconds.

was just the beginning.) Atarifeatures a greater selection (20
different Game Program™ -cartridges,
over 1300 game variations and options
—and with many more to come!).

We're sport games. We're mind
games. We educate. We entertain.

We can be played by one player
(against the computer), two players, 3
or 4,

We're the system that’s especially
designed to change colors to protect
and safeguard your TV tube from any
damage.

Weoffer crisper colors (when played,
of course, on a color TV).

We pride ourselves in truer-to-life
sound effects, which play through your
own TV’s sound system.

We're Atari.

And if someone in your family hasn’t
asked for us yet, get ready.

They're going to.

0 ATARI




BRAND NEW 1978
EDMUND SCIENTIFIC CATALOG

Thousands of Items . . .
Telescopes, Binoculars, Weather In-
struments, Biofeedback, nets, Op-
tics, Surplus Bargains, and Much Mora.

% FREE!

YOUR

COPY
We'll send your Free personal v:npr' of the
brand new 172-page Edmund Scientific Catalog
just as soon as we recelve your name and
% address. You'll find over 4,000 amazing
and unigue products available from no other
sing source.  It's our biggest and best catalog
in our 36-year history.
. r fF r vr 1 1 r 75 17 7 0 7 |

EDMUND SCIENTIFIC COMPANY
l Depl.H-24, Edscorp Building, Barrington, N.J. 08007

‘Hama

i
il
I Address l
[
[ |

SEND coupon g
TODAY
FOR YOUR

ln-u State Tip
—--------------

CAST NG

Making your own castings Is a featured
subject in Volumes 8, 9, & 10 of the Mode!
Engineer magazine which we just
reprinted from 1903 & 4. There's a 22 part
article called Simple Lessons In
Patternmaking. There's an article called
Brassfounding for Amateurs, and another
on building 8 melting furnace. Besides
this there are hundreds of articles on
building steam engines and turbines
(some with generators attached), live steam
locomotives, using memlwnrkin? lathes,
and much more than we can say insuch a
small space. All in all 1,884 pages. Order
them today with our guarantee that if you
don't like them you may return them fora
full and immediate refund. All three
volumes only $54, ($18 sach).

CALDWELL INDUSTRIES

603 E. Davis 51. Luling, Texas THE48

O Payment Enclosed

O Bill O VISA O Master Charge
Card #

o A4
SELL YOUR
SPARE TIME
FOR CASH

Lowest cost
crawler
tractor kit

jaligd mvested
track power lor lerger gardens,
snow removal, tolal landscape projects. Buy factory
direct — save assembly costs. Unigue, papular,
EASILY ASSEMBLED KIT, Over 30 attachmenis incl
garden tools, hydraulic foader, rolary mower. Odd
job and resale opportunities are great, Send now to:

STRUCK KIT, Dept, PM-138 Cedarburg, Wis. 53012

[0 Catalog showing Crawler Tractor it construc:
tion K uses (specily Magnatrac or Mini-Dozer)
— 50¢. Both Catalogs — 75¢.

[] Plans for fabricaling a Crawler Traclor Kit
from local materials (specify Magnatrac or
Mini-Dozery — §7.00 Both Plans — §1000 (re-
funded on any purchase).

NAME
ADDRESS
CITY, STATE, ZIP

name

address

I

P o o o o e o e

state zip

city

HINTS
FROM READERS

Improvised lock

e GTEEL

Secure faulty door locks with
this steel hook and locking pliers.
Smaller, protruding hook section
fits into bolt hole in lock's strike-
plate; longer portion projects
into room when door is closed.
Slide plier tips along this section
until jaws touch door. Then
pinch-lock pliers on steel. The
pliers act as stop, thwarting ef-
forts to push the door open from
outside—Walter E. Burton

Styrofoam insulation

A 1-inch.-thick sheet of Styro-
foam fitted between main win-
dows and storm windows iz a
very effective cold barrier, even
when our Alaskan temperatures
dip to minus 30® F. The translu-
cent Styrofoam lets in a surpris-
ing amount of light. To see
outside, we cut out a diamond
pattern from the panel center.
—James V. Matthews
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Give the gifts that give right back.

Colorburst instant cameras give you

pictures that develop right in front of
your eyes. With color by Kodak.

Make Christmas a little merrier and a lot more colorful
with Colorburst instant cameras from Kodak. There are
three to choose from,

Kodak's lowest-priced
Colorburst camera.

Colorburst 100 camera.

Colorburst 200 camera.

B wh i
¥

SHOBPEFFs

l{

With a protective lens cover and a built-in battery tester
Colorburst 300 camera. It's brand-new and its the
only Kodak instant camera with a built-in electronic fiash
All three have automatic exposure control. All
three give you something special: color by Kodak
in prints protected by the durable,
rextured Satinluxe ~ finish,
Kodak Colorburst cameras
are available now at your photo |
dealers. Ny,

D Eastman Koiak Compary. 1978
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years of
Fgumrad
light

Just as at Kitty Hawk, the struggle
for lift over drag still challenges
aviation's best minds.

n the 17th of December at exactly 10:30 in
the moming it will have been 75 years since
the Wright Brothers first flew on that chilled,
blustery beach at Kitty Hawk. To cover about
120 feet, the aircraft was aloft for 12 sec-
onds. In the same interval, any modern
Olympic sprinter could cover twice the
distance and still have time to pull his
warm-ups on. Obviously a lot has hap-
pened to ajrcraft in three-quarters of
a century. Yet, the full comprehen-
sion of the fundamental flux—the
fluid we call air moving across

D e A Lo a shape we call a wing to

to span centuries rather
than decades, the Wrights’
firsl successful aircrafl

is shown in scale against
the wing of its ullimate
nonmililary extension—
the supersonic Concorde.




generate forces we call lift and drag
—slill eludes those who build air-
craft today. We know, for instance,
that if the net effect of its passage
through the air is a downward de-
flection of the air, an equal and op-
posite force (Newton) will lift the
wing upwards, We also know that if
air rushes more quickly across the
top surface of a wing than the bot-
tom, a lower pressure (Bernoulli) on
top will produce lift. But the integra-
tion of these and all ancillary aero-
dynamic phenomena is something
upon which practically no two ex-
perts agree. It is in celebration of
this ongoing mystery as well as the
Wrights’ magnificent achievement
that the editors present this article.

by David A. Anderton

he Wright brothers flew on Dec.
17, 1903, for one primary rea-
son: They alone had developed a
light and efficient wing structure
satisfying three basic needs: lift,
control, and a place to put things.

“The “by wing alone” move-

ment, always on the fringe,
got a big push in 1942 with
the development of Chance-
Vought's ¥-173 "flying pan-
cake" (above) as a Navy re-
search aircraft. But nobody
hung in with flying wings
like Northrop Co. A scale
flying model (right, above)
led to its B-35 (opposite,
top) and Jet-powered YB-49
{opposite, below), all post-
war curiosities. Northrop's
prone-pilot XP-79 (right) b .
was even fartherout. -

On the road from Kitty Hawk,
designers have since learned how to
develop special wing shapes to fly
high or low, slow or fast. They have
learned how to make thin, low-drag
winga that generate high lift; how
to build a thick wing so that the air
“thinks" it's thin, and how to work
with the air, instead of fighting it.

Along the way, they devised some
weird and wonderful shapes: Wings
that resembled those of birds or
bats:; winga that were circular, an-

4

AIRFOIL AND AIRFLOW INTERACTION

m1

“Angle of attack" re-
fers 1o relationship
of wing chord to di-
reclion of oncoming
airflow. Al low angle
ol attack, airllow is
smooth and moderate

A4

7

lift is the result.

As angle of altack is
increased, lilt forces
build 1o a peak, then
the airflow begins to
move away from the
wing, starling near
2 the tralling edge and
going forward until...

« « «» Stall occurs! At
3 too high an angle of
attack, flow breaks
away from enlire sur-
face. Depending on
wing design, it can
destroy lift instantly
without warning.
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nular, sguare or
triangular; wings
with strange contours that partially
shrouded propellers; wings thick
enough to hold passengers, engine
mechanics, ecargo or bombs, They
experimented with quantities of
wings—designing planes resem-
bling powered Venetian blinds.
They built wings that flapped, osecil-
lated, nutated and rotated.

Today, wing design is—barring
the unpredictable breakthrough—
largely a matter of refinement. Bat-
teries of mathematical formulas,
hundreds of computer programs and
thousands of expensive hours of
wind-tunnel tests and flight re-
search are pursuing the last elusive
facts of lift and drag. Since the
energy crisis, there has been design
effort aiming at more efficient air-
craft, and much of that work has been
dedicated to improving the wing.

The Wrights' approach was a
carefully reasoned one, based on
contemporary knowledge, experi-
ments of many others, and their
own painstaking studies with wind-
tunnel and tethered flight appara-
tus, They chose the biplane form
developed by Octave Chanute, pio-
neering American designer engineer.
It had two rectangular wings, sepa-
rated by struta and braced by wires.
The Wrights wanted a structure
both strong and somewhat flexible,
because they had devised a system
of lateral control that depended on
twisting the entire wing box strue-
ture around its longest dimension.
They used struts to carry compres-
sion forces, and wires to take ten-
sion, as well as to apply control
loads to twist the wing.




TYPICAL WING PLAN FORM SHAPES

SIREENEI
T
|

i
WRIGHT: 1803

BIPLANE: 1920

SPITFIRE: 19305

1960s

AIRFOIL DEVELOPMENT PROGRESSION

ST e RRSHT: 1903
RAF 15: 1918

NN S

MACA LOW-DRAG: 19404

. /f
It was such an elepant solution, so J
very basgic, that wing design re-

mained essentially frozen for vears. MNASA SUPERCRITICAL: 1970s e FULLY SWEPT
That iz, of course, something of - N DB o

an oversimplification. Monoplanes, 00O O e

braced and unbraced, were around

from the early days of aviation.

Louis Bleriot crossed the English VARIABLE-SWEEP mmhﬁ"“‘fﬁ . :

Channel in in 1909, and there o e

e i r i SPREAD WIDE FOR HIGH _ ¥ 4
were operational monoplane fight- LIET AND LOW-SPEED p = 1
ers in World War 1. But single-wing FL“icH:uTHHlfIE:I%EED = i’} N | /
dominance of aviation had to wait, FMEHFGME - o

because the strut-and wire-braced
biplane wing was long the lightest
and strongest construction.

Let's look more closely at a typi-
cal biplane: Hoth wings are almost
rectangular in plan view. Both have
a constant e¢lhord—the dimension |
from leading edge to trailing™
edgpe—and rounded tips. The lower
wing may be somewhat smaller, But
notice, as vou look from either side,
that the lower wing is set so its
leading edge is behind the leading
edge of the upper wing., Stagger, -
that's called, and it took a while to ORNITHOFTER

figure out this was needed to give LOW WING
optimum performance with two =
wings operating in close proximity. e SHOULDER

Now look at the end of a wing and BIPLANE
study the shape of the wing cross
gsection. That's the airfoil shape; in - STm e = =SSN
the old biplanes it was quite thick,
compared to the chord. It was also TR O
much more highly curved on the o
upper surface than on the lower,

Development of and changes in this HIGH WING INVERSE

basic shape is the key to improved ML WiNG
airplane performance over the past = 6 —
756 years,

Looking at its wings as if you MID WING REVERSE DIHEDRAL
were the air, yvou'll see why the
biplane is obsolete, Those two thick
wings and all those struts and wires
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Fokker DR.I triplane (4 o'clock ) was the:
nemesis of Allied fiyers during WW |—but
only in the hands ol extremely skilled pilots.
Top wing was known lo defabricate and
occasionally leave the aircralt entirely in_
violent maneuvers, @ Beech smmu.
{9 o'clock) led with lower airloil, reversing
usual biplane design. A Bendix Trophy
winnerin 1936, it was the true precursor

of today’s corporafe jets. B With ils
“crescent" wing that approached the ideal
theoretical shape of an ellipse, the Spitfire,
became the most legendary lighter of

WWIl. Some. ) of them

cﬂiﬂm ﬂlrnnuru of the war in

the skies over Britain in 1940.

B The Navy's F4U Corsair (6 o'clock) was, in

. prototype, lirst U.S. aircralf te exceed 400 mph

in level flight. its “inverted gull" wing design
was lor prop. clearance, also happened to
make for & kindly ¢ chlunim‘ﬂfn

m The F-104 Starlighter (2 'ku
Mach 2 aircraft, has a wing no t‘Hﬂlﬂlﬁ
percent of its r.hurd Its low-drag advantages
at high speeds are a compromise, as Lufpuh‘n
pilots over the years have lound out.







WINGS THAT FAILED—
PROGRESS AT THE PRICE
OF TRAGEDY

On Mar. 31, 1931, something happened
that marked the beginning of the end
for the wooden aircraft wing: A ply-
wood-covered wooden structure of the
type used by the Dutch designer,
Anthony Fokker, in s0 many of his great
aircralt failed, and a Fokker trimotor F.
104 of Western Air Express crashed
near Bazaar, Kans. Among the fatalities
was Knute Rockne, the legendary Notre
Dame football coach. All Fokker trans-
ports were grounded until the cause of
the accident, and a fix, could be deter-
minad. The best guess was that interior
rot in the wooden structure and subse-
quent loss of strength had led to failure
in air turbulence.

The Bureau of Air Commerce at once
demanded that air transport operators
begin inspecting the interiors of wood-
an wings periodically for rot. But these
wings, in common with most aircraft
structures of their day, had been de-
signed without much provision for in-
spection; to make such access in axisting
wings would have meant stripping and
recovering major portions of the surface
at a prohibitive cost.

The woodan-winged Fokkers never
flew again in airline service but, in leav-
ing the scene, they spurred the devel-
opment of the all-metal, low cantilever-

wing aircraft that advanced air trans-
portation in the 1830s,

If the failure of the F.10A wing that
killed Rockne seemed catastrophic,
even more shocking three decades
latar were tha wing failures on two
Lockheed Electras—one operated by
Braniff, which crashed Sept. 29, 1959,
and one flown by Morthwest, which
crashed March 17, 1860. Both broke up
in flight, their wings shuddering vioclent-
ly carrying all aboard to their deaths.

The investigation that followed was a
landmark in aeronautical engineering.
Lockheed, whose design talents have
long been respected by its airplane
contemporaries, immediately sent Elec-
tra drawings to rival companies here
and abroad for a check of tha original
calculations. A highly instrumented
Electra was test-flown again and again
in heavy mountain turbulence in search
of tha answer. And it was found: The
sequence started with failure of an

Crashes ol Fokker Trimotor
~ (below) and Lockheed Electra
~ due to apparent wing failure
occurred almost three dec-
ades aparl. Both calamities
ultimately led fo advances in
the design of safer and stron-
ger aircraflt wings.

engine nacelle assambly which weak-
ened, and softened, its metal structure.
The nacelle began to twist like a flexi-
ble twig spun between your fingers. Its
whirl frequency resonated with that of 2
wing-bending maotion, and triggered a
period of violent oscillations thal rap-
idly ripped the wing from the fuselage. |

In an extensive modification pro-
gram, Lockheed rebuilt all Electras in 1
sarvice and production, stitfening the
nacelles and adding strengthening
skins and doublers to the wings. It "
cured the problem, but at great cost to
the company and airlines—not to men-
tion the crash victims.—D.A.

create resistance to the air—or
drag, as aerodynamicists say. Over-
coming drag requires power. Air-
plane designers have always tried to
get more performance per unit of
power.

Drag, like lift, varies with the
gquare of speed through the air:
Double speed, and both drag and lift
quadruple. Therefore, the faster
you go the less wing surface area

yvou need to support the plane in
flight. This means less drag, and as
the wing gets smaller, it is easier to
internalize its structural strength.
External bracing wvanishes; the
wing is internally braced.

Changing a single design element
often is not enough. Wing shape
advances have to be matched by
power increases, by structural im-
provements, by understanding of

A VARIABLE CAMBER WING ON A MODERN JET AIRLINER

. NORMAL wu?n'r CONFIGURATION.

LIFT CONFIGURATION
X TR _k

SPDI:LERS

VORTEX
GEMNERATORS

the form drag of basic shapes as
well as the skin friction drag of all
the little bumps and fittings jutting
out into the slipstream.

S0 well into the 1930s, first-line
fighter aircraft in the United
States and abroad were biplanes.
The world entered a second global
conflict with most of its air forces
just half a generation removed from
the Wrights' wood and canvas crea-
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tion. A new generation of fighters
und bombers sprang forth, shucking
off drag by housing engines inside
clean cowlings, and by retracting
landing gear inside cantilevered, in-
ternally braced monoplane wings.

Walk around one immortal fight-
er plane from World War II, the
North American P-51 Mustang: Its
all-metal wing can carry machine
guns and fuel and retracted landing
gear within its streamlined contour.
Its plan form is tapered, approach-
ing an elliptical shape that aerody-
namicists calculate is the theoreti-
cal ideal, Its airfoil shape was
derived from long hours of wind-
tunnel testing in the laboratories of
the National Advisory Committee
for Aeronautics (now NASA, the
National Aeronautics and Space
Administration), NACA scientists
developed a huge “family” of airfoil
designa over the years, for many
specialized applications. The one
family that may be remembered
longest is the low-drag series of air-
foils, sometimes called laminar-flow
gections to describe the airflow pat-
tern over the wing, (Laminar flow
is smooth and low-drag; its opposite,
turbulent flow, has higher drag.)

That Mustang airfoil differed from
earlier shapea primarily in two ways:
First, its maximum thickness oc-
curred farther back than usual: sec-
ond, its trailing edge was reflexed
slightly. Arguments still arise today
as to whether or not its low-drag sec-
tions actually “produced” low drag.
Proponents say yes; opponents argue
that the unavoidable presence of dirt,
emashed bugs and irregular contours
of skin caused by rough handling and
battle damage destroyved the fine aero-
dynamic contours supposed to cut
drag, Arguments aside, the Mus-
tang remains an outstanding exam-
ple of monoplane design.

But near the end of the war came
the most dramatic change of all, the
gudden emergence of a new shape
with wings angled back to ease into
the onrushing air. Born in theory in
1935, the sweptback wing had to
wait for the arrival of the jet
engine to reach its potential.

There are a number of swept-

ADDED ATTRACTIONS: AERODYNAMIC DEVICES
TO INCREASE LIFT, REDUCE DRAG, IMPROVE CONTROL

END-PLATE EFFECT
FROM TIP TANES

DOGTOOTH
LEADING EDGE -

4 FIXED
WING 5LOT

CRANFIELD
WINGTIP SAILS

MASA [/ WHITCOMB
WINGLETS

wing concepts. One that didn't make
it was the swept-forward wing,
pioneered in wartime Germany, It
was actually effective, so far as
drag reduction was concerned, but
had structural problems,

The triangular or delta wings of
some contemporary military air-
eraft, like the Dassault Mirage III
geries, the MiG 21 or the General
Dynamics F-106, are merely special
cases of sweptback wing design.
The S-curved ogival plan form of
the Anglo-French Concorde super-
sonic transport is another variation,

Swept wings reduce the drag, but
increase some other problems, like
adequate lift generation at low
speeds and at high angles of attack.
All sorts of mechanical and aerody-
namic fixes have been devised to
make those wings behave. The most

Wrights' aircralt on
beach at Kitty Hawk.
Impact of their sue-
cess coupled with the
formidable array of
patents they were to
file actually served to
- “{reeze” aircraft de-
- sign for a number of
5 years. The develop-

+ ment of ailerons was
" al leas! in part a way
of superceding the
. Wrights* patented
wing-warping system.

drastic solution, used widely in con-
temporary fighter design, is the
variable geomelry wing in which
the angle of sweepback can be
changed in flight.

For low-speed fight, the variable
wings extend almost straight out
from the fuselage, giving all the
aerodynamic advantages of an un-
swept wing: high lift, excellent con-
trollability at high angles of attack,
rentle stall. As flight speed in-
creases, so does the sweepback angle
of the wings. At peak performance,
they are tucked back alongside the
fuselage and drag is at 2 minimum.

But the transition from biplane
to sweepback has been paralleled by
other changes much legs abvious. To
talk about them, we have to go to
some basic aerodvnamics (see Adir-
foil and Airflow Interaction, page
G4), Aeronautical engineers spend
the better part of a college year
learning about this general subject,
g0 don't expect a complete treatise
here. You have to take some of this
on faith—Ilike the Wrights did,

If you slice through any modern
wing vou get a cross section shaped
like an elongated teardrop—
rounded at the front, pointed at the
back, and curved more on the top
than on the bottom. That airfoil
gsection has evolved subtly over the

(Piease lurn to page 143)
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Steel tire chains are manufactured
for all popular passenger-car tire
sizes; cost belween $20 to $40 a pair.

When it hits again this year...
KNOW HOW TO GO IN SNOW!

During the first days of
any bad snowstorm, the
only vehicles moving are
those with tire chains.

by Bill Hartford
AUTO EDITOR

nowbound in a toasty warm cab-
s in, rubbing noses with your
favorite movie star . . . it's a nice
fantasy. But if vou've got to be into
your long johns and out on your
appointed rounds—which is more
likely the case—you must know a
few things about going in snow,
Yes, it's cold and wet, and it can
stop you dead in your tracks—espe-
cially if your tracks are not in the

shape of snowshoes. Dog sleds,
snowmobiles, maybe skis and snow-
shoes will take wou to town, if

you've got the stamina—and/or the
dogs—but if you take the family
car, and the family car is not a
four-wheel-drive Jeep, then you'd
better own a pair of tire chains and
know how to use them.

Old gramps didn’t worry his head

0 POPULAR MECHAMICS

over radial snow tires:; studs or no
studs; all-weather, all-season sticky
rubber or any other new-fangled gim-
micks. He just put on his chains and
went. You can’t beat their bite for
pulling and stopping. Steel-link tire
chains are vicious as piranhas when
they attack ice or snow. How much
better are they than regular, snow
or studded tires? See the charts on
the opposite page.

Tire chains get their wicked grip
from 12 or 13 cross chains that run
across the treads (like radial plies)
every several inches, The best of
these cross chains have each link
reinforced with a bar or lug, and
it's this type that gives the best bite
of all. The lugs, called V-bars on
American Chain Co."s Weed brand
chains, are what really dig into the
snow and ice. On dry pavement with
your chains on, it's the lugs or bars
that contact the surface, and they
have to wear away completely be-
fore the links of ecross chains even
begin to wear. So they cost a little
more than standard or twist-link
types, but longer life and better bite
make them worth it.

A pair of chains for the drive
wheels of your car run between $20

and $40, depending on your tire
size—the larger the tire, the
greater the number of links re-
quired and hence the higher the
price. Slightly cheaper than steel-
link chains are plastic traction
treads. They're not as effective as
steel, but they're lightweight, easier
to handle and quieter on dry pave-
ment. Both types eventually need
repair and all manufacturers offer
replacement cross-links and treads.
Auto accessory stores carry tire
chains from one or more of the
manufacturers listed on the oppo-

site page.
We still haven't mentioned the
one thing about tire chains that

didn't faze grandpa, but does faze
us—putting them on. Like anything
else, though, do it once, and you'll
find it's no big deal. You'll quickly
become able to install them at the
drop of a flake. If you don't want to
jack up your car, see the photos
opposite,

There. Maybe this year when the
first big snowstorm hits, you'll just
settle in and enjoy it. But if there's
an emergency you'll know that—
with chains—you'll be able to get
through. M




Starting and pulling ability

PERCENT
IMPROYEMENT

28%
& BETTER
z 218%
O BETTER

ON SNOW
=
&

RATINGS 0 100

SNOW TIRES

200 300 400 500 600 70O

Pulling ability of regular tires versus snow tires, studded
snow lires and reinforced tire chains is compared above.
The data, presenied by the Safe Winter Driving League,
were from lests conducted by the National Safety Councll
(NSC) at Stevens Point, Wisc.

BRAKING
| DISTANCES
| trom 20 MPH

=
|
1

0N DRY REGLUILAR
PAVEMENT

REGLILAR REINFORCED
TIRES SNOW TIRES | SNOW TIRES | TIRE CHAING

150 |
125°

100°

STUDDED

S
OM GLARE ICE AT 25°F.

On glare ice al 25° F., slopping distance of a car with
reinforced tire chains Is hall what it would be if the car
were shoed with regular snow tires. Dala dramatizes the
fact that this winter the way o go—and the way 1o stop—
is with tire chains.

TIRE CHAIN MANUFACTURERS

Steel-Link Tire Chains

American Chaln & Cable Co.,
Inc.. 835 Connecticut Ave.,
Bridgeport, Conn. 0BB02.

Campbell Chain Co., 3980 East
Market St., York, Pa. 17402,

Nixdorff-Lloyd Chain Cao,
Dapt. T, 1416 East Bth 5t.,
Winona, Minn. 55087.

Teledyne McKay, B50 Grant-
ley Rd., York, Pa. 17405.

Western Chain Co., 1816 Bel-
mont  Ave., Chicago, [l
BOBST.

Cable Chains

Champion Cable & Chain Co.,
Box 162, Swanton, VL.
05488,

Elastomeric traction treads

Detwiler Corp., 38 New York
Ave.,, Westbury, N.¥Y. 11590,

Putting on chains without a jack

Lay out chain fiat and straight behind car. Cross-chain
hooks should face up and, with reinforced chains, lugs
should face up so they'll contact road.

2 Gather chains behind wheel, attach end links on spring
steel chain applier and slip applier onto the fire.

S

Drive car forward until applier is back to its starting
point; the chain will now be wrapped around the tire.

Remove applier, lasten inner lock first and then the
outer lock inlo the proper links for a nice, snug fit.

DECEMBER 1978
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learn math and more, with machines

2-XL is the name of this robot from Mego.
While he is not a compuler, 2-XL uses as-
pects of compuler programming. His re-
plies are dictated by sequence of an eight-
frack tape's tracks. 2-XL sells for $60.

omputers can be a ball, as many
c owners of video games already
know. But only recently has comput-
er technology been applied to other
areas in the traditionally nonelec-
tronic fleld of toys and games. A
few years back, it would have been
ludicrous even to think of designing
a toy based on a computer, It would
have cost thousands of dollars and
been bigger than the child.
A process referred to as Large
Scale Integration has recently made
it possible to fit as many as 20,000

72 POPULAR MECHANICS

Play chess,

that talk, think and beep.

by Neil Shapiro

sink a battleship,

The game of Intercepl from Lakeside allows everyone the thrill of tracking and shooling
down enemy aircrafl, complete with realistic noises and lights. Retails at $30.

| Electronic
funmakers for
up-to-the-minute
gift giving

transistors into a package (called
an integrated circuit or “chip”) mno
larger than a matchbook. The re-
sult: new miniature electronic gad-
gets of all sorts.

Programmable playmates

The tiny, programmable comput-
er made its debut with video games,
and the game of Pong paddled its
way across America’s TV sets,
What was lacking, until now, was a
low-priced, nonvideo way to use this
technology.

The difference between an every-
day, four-function calculator and a
computer is programmability. The
difference between a traditional
game and one of the new computer-
controlled ones is also programma-
bility.

When vou program a game, you
are telling its on-board computer
how to play, Whether the game or
toy just adds sound effects to other-
wise normal play, or is sophisticated
enough to play a challenging game
of chess against a human opponent,



Playskool's Alphie (upper pholo below) Is
a computer playmate. He can sing songs,
then—with the change of a card—play a
game and even give malching tests. Alphie
is a good example of programmed nature
of these new computer toys. Sells for $20.

Boris from Chaffitz (bottom photo) is a so-
phisticated computer capable of playing
an axcellent game of chess against an
average player. He'll let you play black or
white and at different degrees of complexi-
ty, acls as a teacher, sells for $300.

Comp IV from Milton Bradley is a number
guessing game wilth four levels of diffi-
culty. Price is no secret—about $30.

Battleship from Millon Brad-
ley computerizes the graph-
paper game, keeps track of
hits and misses, makes
bomb noises and flashes
lights. Price: $35.

it is no longer a static device, but a
plavmate.

Milton DBradley’'s Comp IV was
cne of the first entries into this
field by an estublished game coms-
pany, Comp 1V randomly decides on
a number. The person playing
guesses the number, the Comp IV
gives clues as to how close each
gueas comes, This continues until
the number is rFuessed or the human
gives up.

Milton Bradley wondered if they

DECEMBER 1878

Speak and Spell from Texas Instruments is
a new advance, will actually speak a word
to be spelled by the child. About $55.

Starbird, a Milton Bradley toy,
uses a computer lo synthe-
size outer-space sounds
as it's rotated in air. Pitch

of sound depends on
w,
oy - '
-
.

Starbird's position. "La-
sers” light and fire with
another elecironic sound
effect. It's $18.
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a lathe-lurmed project, you can sand the |lam
whila It spine on the INthe & lew to medium
spadd.)

Thoroughly dust, wips with & lack rag and
apply two light coals of Krylon Clear {No. 1301}
spray. Or seal with one comt of 3-lb.-cut while
shallac thinned 50 parcen! with denaturad alco-
hol. Rub lightly with 220-grit paper betwean
coats. Dust, wipe wilth tack rag.

Apply & prime coat of Krylon All-Purpose White
(Ma. 1315) spray primer, or prima with a plg-
mented shellac such as BIN. (Note: Il you use
the latter, the sealing step mentioned above can
ba oliminated.) Lightly sand with 220-grit paper,
dusi, wipe with tack rag. Then spray on a coal
of enamel, dry thoroughly, sand lightly, snd
spray on a final coat.

1. Bird candleholders

Materials for each bird: Yax2x3da-in, plece of
Imttice for sach wing: 2 pleces YexdxS-in, stock
plued together for body; %-in. brads, white glue,
plastic wood fillar, sealer, primar, Krylon an-
tigue white spray enamel (No. 1503).

1. Cut ¥=In, stock to length; glue up pieces
fer body. Apply glue sparingly te mating sur-
laces: exposa to air for 30 seconds, press pars
together, Clamp Immediately, dry overnight.

2. Traca body from patlam nbove,
sand all edpea.

3. Traca and eut oul wings, Locala antry point
for brads. Nip ot head ol & brad one size amall-
er than the %-in, brads used and usa |l 1o bore
pilat holes for the altaching brads in the wings
and body. Sand parts smooth, dust, wipa with
lmck cloth.

4. Bore candle hole.

§, Sand parta smooth, dust
inck cloth,

6, Seal, prime and spray
general painting directions.

7. When paint ls dry, alflx wings to body with
glue and brads, Support wings | nacessary until
glue dries (avarnight).

B. Fill brad holés with plastic wood filler, let
dry nnd sand smooth, Touch up with paint,

2. Trea ol lile candleholder

Materials: heawy duty funnel; 1%-in, dia
dowel: %-in, dia. dowel: 3/16-in. balsawood;
light-gauge wira, drapery finlal top; 4, %-in. No,
4 rh wood screws: 12, YWe-in, No. 2 th wood
scrows; 12 sliding-door flush pulls; white glue;

cul  oul,

and wipa with

palnt according to

saalani; primer; white, red and green apray
anamel,
1. Cut funnel as required. Bore four holes

AROUND DOWEL
FOR CANDY STRIPE

. il

=
16.-2/4"

~ 6.3/4"
L

N...J_.,_ i o L..--J._. _I_

) 8 ¢ ]

1.3/8" aja" aja" 1.3/8"

DOWEL DOWE L DOWEL DOWEL
(2 REQD.) (2 REQD.) 4 REQD.)

Project designer/bullders: Nos. 1 and 3, Slan
Dunaj and Harry Wicks; 2 and 7, 5. Dunaj; 4,
Penelopa Angall and S. Dunaj; 8, Doug Eis-
man; & and 12, Aosario Capolosto; 8, 5. Duna)
and William Profel; @, Dick Schnacke, H,
Wicks, P. Angell, 5, Dunaj; 10 and 14, Betlina
Aybicki; 11, P. Angall; 13, D. Elaman and B.
Rybickl,

PM color photos: Harry Hariman.

through lunnel aqually spaced noar tha top opan-
ing. Cul 1%-in.-dia, dowel 10 size and position
In funnel. Mark entry position for four screwa fo
secure funnel to dowal, Bore holes In funnel and
dowel and allach screws.

2. Mark and bore holes In large dowel for
smaller dowel branches, Cul dowel branches and
pore small holes in them at random R0 later
attach wired leaves and apples. Leave room al
ends for door pulls to hold candles,

3. Bora holes for screws to attech door pull
candieholders; slide branches in place and glua.
Attach door pulls.

4, Bora holeé and attach finial,

5. Seal, prime and paint tree white as ex-
plaingd in genaral painling directions

6, Cut apples and |eaves out ol balsawood.
Make a amall hola for attachmant wire wilth an

{Please turn to page 1186)
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Some golf balls ‘fly' better
than others. Some aren't

even sporting. PM tells you
how to spot 'em—and how
not to get hustied by the ball.

uring the better part of a
Top golfer will millennium that men have been

accelerate club head flailing : i 1 ohjects with
ta 160 feet per second fte [ 8 and calling
at impact. . . P rréed to any

I'II'_|E|| ]II" il:

centuries the

Along the
technological

« « « with ball, which
compresses, rebounds
to achieve initial
velocities of from

230 to 240 feat per
sacond. . . 1

the United

been primu
the

«+« Plus underspin at
rate of 2000 1o 4000
rpm which gives asro-

dymamic it for average (r O )
drive of 250 yards. ad clubs pnitehing eluhs

Inertia power: Ball radically compressed
by impact has still not left lee. Heavy
hitters favor high-compression balls, bul
manufacturers’ compression ralings do
nol accurately reflect a ball's coefficient
ol restitution—its reboundability.

POPLLAR MECHAD
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Wedgelike projection on flywheel
of lllinois Tool Works machine im-
parts a standard impact force to
balls that fly through photocell
speed course In USGA test for
maximum initial velocity of 255
feet per second (about 170 mph).
USGA average distance maximum
of 280 yards (flight plus ground
roll) is tested by club-swinging
machine known as “lron Byron"
(right) that hils a perfect shot
every time. Some 5000 golf balls
are tested annually.

with deep-slotted faces (1924) and
any club with a concave face
(1931 )—most of these, incidentally,
after someone had introduced them
in tournament play and won.

“Disapproved"” means that the
item is not sanctioned for tourna-
ment play under USGA rules, but it
also implies that members of the
USGA-affiliated golf clubz should
not regard it as a properly sporting
piece of equipment. It does not
mean that you can't buy it on the
market. You can, and, since gentle-
men's games are occasionally played
for money, some people do.

Rarely, however, would a golfer
invest in a set of expensive clubs
that is not USGA-approved. The
deviation is usually fairly obvious,
for one thing. Inventors submit
literally thousands of golf club
ideas for approval each year. Only
about 50 of them on the average,
guesses USGA technieal director
Frank Thomas, are original. Of
these, few ever win approval,

"We're simply concerned with
preserving the game,” says Thomas.
“The rules clearly state what is
allowable and what isn't.”

But when it comes to golf balls,
the situation is somewhat different.
A box of “special” balls is a minimal
expense for a golfer who needs an
edge, for whatever reason. The ball

ECRET WEAPONS

B

may be indistinguishable from
among the 97 different balls which
are currently approved for USGA
tournament play—unless someone
bothers to check.

The modern golf ball may have a
liquid or solid core, over which
rubber thread may be tightly wound
or material may be built up in
hemispheres (two-piece construc-
tion). The covering may be balata, a
natural gum, or Surlyn, the inevita-
ble cutproof du Pont synthetic., Its
maker may rate its compressibility,
on an arbitrary but commonly ac-
cepted index, at anywhere from
about 60 (most compressible) to 100
{most firm). Because of the known
aerodynamic advantages of a rough-
ened surface (see box at right),
golf balls are always “dimpled” with
a regular pattern of anywhere from
252 to 236 surface depressions,

However it is made, to be eligible
for USGA approval a golf ball can
be no more than 1.68 inches in
diameter and must weigh no more
than 1.62 ounces. Additionally,
vhen tested on an impacting device
developed in 1941 by Illinois Tool
Works (shown in photo above), its
initinl velocity must not exceed the
USGA limit of 255 feet per second.

In 1976 the USGA came to feel
that its initial wvelocity standard,
after 25 years, was no longer suf-

Golf ball aerodynamics

O
A. Smooth ball, idealized airflow

-0

B. Smooth ball, actual airflow

-0

C. Dimpled ball, no spin
LIFT

CENTER OF
- GRAVITY

D. Dimpled ball, spinning

enturies ago, gollers had to reluc-

tantly accept the fact that a
scuffed-up leather ball went farther
through the air than a smooth, new
ane,

The idealized laminar airflow (A)
which was presumed, does not exist.
Instead, flow around a smooth sphere
breaks away viclently (B) to form
whorls and eddies that result in aero-
dynamic drag. Surface roughness pro-
hibits laminar flow, replacing It with
turbulent flow (C) that does not
adhere to the ball and produces a
smaller wake with much less drag.

Spin provides lift

When ball is impacted (D) by a club
whose center of effort moves directly
in line with the ball's center of gravity
(X}, no spin results. This is hardly
ever the case, since most golf shots
impart a spinning moment by acting
through a line (Y) that is a certain
distance (L) from the ball's center of

gravity.
Whaen the rough-surfaced ball
spins, airflow Is accelerated (low

pressure) on one side and retarded
{higher pressure) on tha other. Tha
ball will always move—rise, fall, hook
or slice—toward the low-pressure
side.

With average spins of 3000 to 4000
rpm rasulting from tee shots, goll
balls are asrodynamically “alive,” and
the dimple configuration—particularly
depth-to-diameter ratio—Is critical.
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ficient. One reason is that a ball can
be constructed with more of its
mass farther from its center =o as
to store more impact energy, like a
flywheel, in the form of spin. And
gpin, with a golf ball's dimpled
surface, imparts lift. So two years
ago the USGA published a total
distance standard,

Thus, an approved ball must not
have a carry-and-roll exceeding 280
vards, on the average, when hit by a
mechanical club-swinging device
(photo on page 79) onto the USGA's
meticulously groomed, precision-lev-
eled test fairway near Far Hills,
N.J.

Obviously a “hot" ball, one delib-
erately made to come off the club-
head at speeds greater than the 230
to 240 feet per second that pros
achieve with their drivers, could
give even an average golfer a big
advantage over his equal playing an
approved ball. When cannonball
drives rocket out of a mediocre
swing, something's awry., “Golf
hustlers elam up when you mention
this ball" reads the straightforward
ad for one mail-order firm selling
nonapproved balls,

Even after 1976, it was possible
to come up with a golf ball that met
all the USGA criteria then extant
and still played better. Polara En-
terprises, a California company, be-
gan producing a golf ball that
offered a different sort of advan-
tage: Hooks and slices—the side-
spin that pulls a shot away from the
fairway and out of the money—
could be corrected in flight.

The idea was sophisticated; the
execution simple. By arranging sev-
eral rows of deeper dimples equato-
rially around a golf ball, it can be
made to “seek an axis" as it flies
through the air. Does the Polara
ball work? “You can see it correct
itself,” one pro told PM. The USGA
confirmed it last year by ruling the
Polara ball not acceptable for tour-
nament play.

Polara has since filed suit against
the USGA. Meanwhile, USGA’s re-
quirements now include the follow-
ing: An eligible ball must have
“equal aerodynamic properties and
equal moments of inertia" around
every axis. So much for inflight
correction.

“There are any number of ways

to make golf easier,” comments
USGA's Frank Thomas, “but then it
wouldn't be golf, would it?"

Does it mean that all accepted
golf balls are the same? "“Not at
all,” Thomas says, “since knowl-
edgeable golfers are playing differ-
ent balls for different conditions—
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he pro attacks, the architect de-

fends,” says Robert Trent Jones,
dean of golf course architects and, in
his 70s, still professionally active.

With longer hitters using better
equipment on the pro tour, golf courses
could soon become cutmoded if Jones
and fellow course designers didn't
build in a certain amount of flexibility.
One way is to situate the tee areas so
they can be moved back, extending the
initial driving range by as much as 40
yards. Trent Jones did this at his neigh-
boring resort courses of Dorado Beach
and Cerromar Beach in Puerto Rico,
where PM recently went to talk to him
aboul golf course architecture.

Trent Jones's 13th hole on the East
Course at Dorado Beach (diagram
below) is one of his personal favoriles
and is considered a classic by many
who have played it. A dogleg that
forces a goller to choose a strategy
before hitting the ball, it remains as
much a challenge today as it was on
completion 20 years ago.

For example: A player choosing pat-
tern “A" can get to the green on this
par 5 hole in two strokes—but he will
have to have played two superb golf
shots consecutively, both over water
hazards. Patterns “B" and "C" offer a
safer drive down the fairway off the tea
(with no hope then of reaching the
grean in two), with th “B" player leav-
ing himsalf an easy shot to the elevated
green (if his second shot Is good
encugh), and the “C" player leaving
himsell the option of still easiar play in
four shots, with good chance for a par.

“It's a demanding hole, but a fair
one,” its architect told PM, after which
he teed off into the Caribbean wind,
which blows constantly at 15 mph or

Diagram is of the 13th hole en
the East Course al Dorado
Beach Hotel near San Juan,
Puerlo Rico. A dogleg left that
challenges a golfer's brain, as
well as his swing, it remains a
favorite of Robert Trent Jones,
who designed it in 1858.

Dee-fense! An architect’s view

batter, roughly from the pin to the tee,
and subsequently made par.

A scratch golfer himself in his young-
er days, Trent Jones says “rewards and
penalties should be innate in all great
golf holes." In order to provide this
guality, goll course architects must
immerse themselves in disciplines
ranging from agronomy to hydraulics.
Jones's Cerromar Beach course, for
instance, is drained after rains by an
intricatea network of interconnected la-
goons and two massive pumps that can
sach transfer 30,000 gallons of water
per hour. Its 18th hole has a bunker
{sand trap) that extends complefely
across the fairway, a unigue feature that
some golfars find bizarre.

“It's simple,” says Hobert Trent
Jones, “Every golf course should have
at least one controversial hole, and this
is t.”

Robert Trent Jones discusses the 13th al
Dorado Beach with PM's Robin Nelson.
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On the 13th green at Dorado

Beach, Rober! Trent Jones (left)
marvels as head pro Mike Reynolds’
20-looter just won't drop.
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Robert Trent Jones enacls a

nightmare shol for the camera.
Actually, Jones played

the hole for par.




New
fiber
that's

Lightweight insulation
outperforms down.

by Bill McKeown

QUTDOORS ERITOR

irst we learned how to fly higher
Fuml faster than a snow goose
heading home. Now it looks as if
we've found the secret of keeping
warmer than a anow goose,

This winter the 3M Co. i3 intro-
ducing Thinsulate Brand Thermal
Insulation which they claim is nearly
twice as warm as down from ducks
and geese or any present man-made
imitation. 3M also seems to have up-
set some favorite theories of how to
dress and look to keep comfortable
when it's cold.

Today's fashionable fat-look may
be the first to go. Kids sent out to
play in the snow used to be lavered
with long underwear, heavy shirts
and pants, sweaters, overcoats,
scarves, mittens, caps and leggings
until they looked like the snowmen
they built. More recent trends have
been towards bulking with less
weight—puffy expedition vests and
jackets, parkas and pants fluffed out
with expensive down filling that
lofta up to provide insulation and
the look of membership in a Mount
Everest assault team, But if a ma-
terial had twice the heat retention
properties of down, then clothing
could be made with half the lofting
thickness. And if a slim boundary
layer of dead air might further in-
crease insulating efficiency without
bulk, stylish cold weather wear could
be made for active outdoorsmen,
particularly, that would not need all
that extra thickness. Several com-
panies that have tested 3M's new
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In the lineup above, the jacket al
left with 3M's new Thinsulate in-
sulation has less loft bulk than
the polyester-lined model in cen-
ter or down-filled, quilted one at
right. In the three lower pholos,
the jackels (in the same order as
above) are recorded by an Aga
Thermovision camera. The colors
indicate the relative amount of
heat loss, otherwise invisible to
the eye. The greates! heat loss
is In the white and red end of
the spectrum; the least, in the
blues and greens.




fiber are starting to market eold-
weather gear using it. AMPF-Head
Sports Wear will introduce ski
clothes with Thinsulate insulation
this winter, Camp 7 and Sierra De-
signs have announced jackets. Gran-
doe has gloves and ski mittens lined
with it.

Testing hasn't been easy. Air-
line baggage handlers in Minnesota
were given unmarked gloves with
and without the insulation to use
all last winter as they loaded planes.
Reports showed they often couldn't

tell the difference between the

new and old. Then the results
were fed back through the
computers based on days
\ when the temperature real-
R ly dropped. Suddenly the
comfort reports came
out in favor of the new
gloves,
The product ap-
peared to be good,
but how good?
How do vou line
up samples in a
laboratory and
run  “‘comfort"
testa that the
competition will
want to duplicate
to  check your
claims? Not sur-
prigingly, the experts
at the U.S. Army Na-
tick Research Insula-
tion Evaluation Labs have
developed measurement
methods to provide numbers
showing what uniform materials
will keep troops warm and effective, if
not cozy and happy. The measure-
ment invented is the CLO (short for
“clothing™), and is a unit of cloth-
ing insulation. A wool business suit
worn at 68° F, has the rating of 1
CLO, a bikini may be .04 CLO,
slacks about .44, shoes .02, a jacket
41 CLO. Since clothing does not
produce heat but controls the nor-
mal escape of it, too many CLOs
would cause heat stress on a hot
(Please lurn o page 137}

Thinsulate jacket on fac-
ing page shows least heat
loss in thermographs. Girl
skier's polyester fiberfill
jacket (second left) re-
tains heat because of
thicker loft of the syn-
thetic. (Continuous fila-
ments of the material need
litile quilting.) At left, the
familiar, pufly down jac-
ket shows layers of heat
retention, also escape of
heat along stitches,
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Basic techniques and carefully
chosen equipment give you great results.

by Bob Berger

his time of wyear, much of your

photography is indoors, with
flash—shots of family and friends,
for example. And by following our
suggestions, you'll end up with pic-
tures you can be proud of.

The first step in improving your
pictures is to take the flash off the
camera. Hold the flash high, and to
the side of yvour subject. This way,
you keep the flash from reflecting
in vour subject's eves, and making
them appear red in a color photo
or white, in a black-and-white shot.
You also minimize distracting back-
ground shadows while adding a feel-
ing of depth.

If there is one major problem
with flash photos, it's that they
always look like flash photos. Af-
ter all, aiming the flash squarely at
the subject won't result in natural-
looking lighting,

A better approach is bounce light-
ing. Instead of pointing the flash at
the subject, bounce the light off a
wall or ceiling. Allow two extra
F/atops for light less. Or measure
from flash, to bounce surface, to
subject, and divide the distance into
the guide number, to determine the
F/stop.

In most flash situations, using
black-and-white film gives enough
latitude to cover fairly large expo-
aUre errors,

But color slide shooting is more
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eritical. Exposure has to be correct.
And bouncing flash off colored walls
or ceiling may result in an unpleas-
antly tinted subject. Easiest way to
shoot bounce flash color photos is to
restrict yourself to white ceilings
and walls. Or, improvise with a
white bedsheet or white paper,

Bouncing your flash from a white
photo umbrella eliminates the vari-
ableg of colored walls and ceilings,
and in effect, transforms any room
into an instant studio. Larson En-
terprises, 18170 Euclid St., Foun-
tain Valley, Calif. 92708, manufac-
tures a wide range of umbrellas and
other lighting gear.

There are timea when bounce
flash just isn't workable. You may,
for instance, want a dramatic ef-
fect, with deep shadows and bright
highlights, In that case, try multi-
ple flash, One setup that works nice-
Iy for portraits is to position one
flash at a 45° angle to the subject,
and high enough to throw a short
nose shadow on the subject's face.
On the opposite side of the camera,
at subject height, place a second
flash. Wire the flashes together, or
connect the 45° flash to a slave trig-
ger, an electric-eye device which is
tripped instantaneously by light
from the camera fash.

Some flash setups can make for
exposure problems, The most accu-
rate way to measure exposure is

Typical sunny-day photo, with deep shad-
ow areas on the subjects’ faces, is a likely
candidate for fill-in flash technique.

Shot was improved by combining sunlight
with flash-fill lighting to give less con-
trast, ample detail in shadow areas.
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Flash on camera Is harsh, unflattering.
Shadows behind subjects are distracting.
Foreground is overexposed, washed oul

Flash lh.ll s bounced from a pholo umbrel-
la gives sofl, natural lighting and an even
exposure throughout this photograph.

with a flash meter, such as the
Minolta Flash Meter II. An alterna-
tive is to simply bracket exposures.
Many photographers rely on the
Kodak Master Photoguide—a pock-
et-zsized book that's full of excellent
exposure data,

One seemingly unlikely place to
uge flash is outdoors, for portraits
on a sunny day. The technigque is
called fill-in flash, and the idea is to
brighten shadows which can ruin an
otherwise perfect shot. Set your
camera as you normally would for a
sunny-day exposure. Divide the
guide number for your flash by the

ghort out. One notable exception:
the Paramount heavy-duty syne
cords, which have been found tough
enough to be sold with a five-year
warranty.

The PC tip at the camera end of
the cord must be kept snug for pood
electrical contact. Pliers don't do
the job; Paramount’s Tip Condi-
tioner does, You can buy it at your
camera shop, along with the heavy-
duty cord, or write the manufactur-
er, Paramount Cords and Brackets,
760 Burke Ave., Bronx, N.Y. 10467,

Having read this far, if you have
only a simple camera with a built-in

A flash diffuser softened the Iinht for these portraits,
but retained its directional quality as well.

F/atop vou're using, The result will
be the distance in feet at which the
flash should be set from the sub-
ject—if you want a strong Al
Usually a more subtle fill is prefer-
able, and it's best to move the flash
50 percent farther back.

Finally, some miscellaneous
thoughts about the sync cord that
joins flash unit and camera. Avoid
using coil cords; they invariably

flash, you can improve your photos
by: 1. Positioning your subject
away from background to eliminate
distracting shadows, 2, Turning up
room lights, and having your sub-
ject look at a bright light just
before you snap the picture, to
avoid red eye. 3. Remembering to
watch out for mirrors, windows and
eyveglasses that may reflect your
flash, ™

Larson Sofl Box Mini (right) has a
translucent front panel to diffuse light.
It accepts up to three shoe-mount-type
flash unils and spreads their light even-
ly ever an angle of 150°,

Two easy-to-use brackels (below) are
the Vivitar Pistol Grip (left), shown
with a Vivitar 283 fiash in place, and
Paramount's flash brackel, with same
fiash unit in place. Both brackels per-
mit quick adjustment of
fiash position if the silua-
tion should change.

play reads
Ya-stop

=

 Minolta Flash Meter Ii
(right) measures flash
llumination, continuous
illumination or combina-
tions of each. LED dis-
to within
accuracy—you
needn’t calculate, Such
instruments save time,
make an incorrectly ex-
posed picture unlikely.
They're especially usaiul
in color photography.

‘.

Three flashes sel up for slave op-
eralion: Rollel/Honeywell Fotoeye
I (left), a Vivitar slave (cenler)
and the ingenious Leki Slave Trig-
ger (right) made with a long cable

to allow positioning of the slave
H away from the flash unit.
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peaking as a former Cadillac

owner,” says an Oregon heli-
copter pilot, "l find the Audi
5000's workmanship excellent.
The exterior and interior detailing,
including paint, far exceeds any
American product [I've ever
owned."

This pilot—one of 1000 Audi
5000 owners we surveyed—goes
on to report that he chose his car
initially for its German engineer-
ing, general quality, styling, per-
formance and investment poten-
tial.

Clean styling broughl owners to the
5000, Four rings represent merger of
four German companies (Audi, Horch,
Wanderer and D.K.W.) into Auto Union.

"I feel it will keep its value In
the future,'" he concludes.

Here's a Texas excavating con-

tractor: I went looking for a
good-handling car that was com-
fortable. In the past four years,
I've owned a Datsun 280-Z, a
BMW 2002 and a Porsche 924.
The Audi approaches their han-
dling and performance, but
there's space and comfort for five
adults.

"Except for one brake adjust-
ment, I've had no cause to go
back to the dealer other than for
routine maintenance. The dealer-
ship's owner seems to realize that
good service sells cars, and he
takes pride in his work. And on
the sales end he dealt very openly
and honestly with me.

"“Workmanship rates excellent,

with door and window seals per-
fect. It's a very comfortable car,
with an airconditioner that cools
quickly. Rear passengers feel a
bit cramped, but they're used to
big U.5. cars and never ride in the
back of those, so it's hard for
them to compare. My only com-
plaint is a minor one—the paint
under the door handles seems to
scratch easily. And I'd make only
one change: put the battery in
airconditioned models somewhere
else. It's under the back seat,
where it's hard to check.”

And now to a 67-year-old re-
tiree from Colorado: "Our Audi
was hit in the rear at a stoplight,”
he reports, “and we sustained $350
worth of damage to the car, none
to us, and it cost $1800 to repair
the other car. A fireman remarked
that we should be glad we had a
well-built car like the Audi.

Bullt as a four-door sedan only, the
5000 is highly praised for its comfori.

By MICHAEL LAMM  west coasr eoitor

Handling superb,
engine lacks zip,
but value is most

impressive
to owners

Froni-whee! drive feature
was singled out by
15.1 percent ol owners
as their reason for
buying the 5000.

/

Fuel economy of the
five-cylinder ranges
between 18.6 and 24.7 mpg.

Bé
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Five-cylinder, fuel-injected engine is
smooth, but owners feel it lacks zip.

“My previous cars were Audis,
too—a 1970 and a 1976 100-LS.
This new one is the easiest-hand-
ling, quickest-starting car I've
ever owned. It's also superbly
comfortable. My wife and | are
plagued with bad backs, but we
can make a 400-to-500-mile trip in
one day without bother.

"Complaints? Yes, | have three.
First, the roof should extend for-
ward about 6 inches so the sun
doesn't shine in to heat up the
front seats. Second, the tire-valve
stems are too close to the wheel
rims—makes checking tire pres-
sure difficult. Three, the whole
dashboard needs to be pulled to
change a light bulb. That’s a bit of

a chore for us do-it-yourselfers.”
A California medical marketer
has this to say: “The five-cylinder
engine lacks power from 5 to 50
mph. | feel it should be turbo-
charged or replaced by a Six.
However, | do find the quality
excellent and have had only tiny
mechanical problems (stoplights
and backup lamps didn't work).
The dealer's service department
seems more interested in Porsche
owners, 50 I'd rate service aver-

age.
“It would be nice to have four-
wheel disc brakes instead of
{Please turn to page 154)

Handling ol front-wheel drive car is
easy winner as besl-liked feature.

Audi’'s five-cylinder sedan

First it was Mercedes with an in-line
Five, now Audi. And it's rumored that
GM is also exploring the possibilities.

Bul five-cylinder engines in cars
aren't new. The Adams-Farwell had a
radial Five in 1906, Henry Ford tried
fo tame the in-line Five around WW
I, bul finally gave up because of
rough idle,

Audi has taken its four-cylinder Fox
engine, added one mare cylinder,
lengthened the stroke by 6.4 mm and,
through a combination of crankshaft
counterweights and ignition/cam tim-
ing, has managed to domesticate the
Five so it's acceptably smooth. Bal-
ance weighlts have been added to the
front and rear of the crank, and softer
engine mounts help.

The fuel-injected powerplant dis-
places 2144 cc (131 cu. in.) and pro-
duces 103 bhp at 5500 rpm.

The engine rests in the wunitized
body/chassis longitudinally—the long
way—ahead of the front driving axle,
giving a weight distribufion of 62/38.

Suspension is by MacPherson struts
up front, with a stabilizer bar and low-
er lateral links. Around back, a beam
axle doubles as another stabilizer bar.
The rear axle is suspended on coll
springs and located by trailing arms.

Price of the 5000 hasn't changed
since our Firsthand Report (page 106,
Nov. "T7). At less than $3000, it's one
of the best car values around.—M.L.

A NATIONWIDE SURVEY BASED ON 3,017,665 OWNER-DRIVEN MILES

Sunroof, airconditioner
and other options cost
extra, but cruise
control is standard.

Trunk of the 5000 is
specifically praised by
owners for its rocominess.

Slandard tires are
s 185/70 HR 14 sieel-belied
radials.

Wheelbase of the 5000
is 105.7 in. and overall
length Is 189.4 in.
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Some birds with bad driving
habits are easy to spot, like our

turkey above. Others are more subtle, like

drivers with unbelted kids in the car .. . also above!

by Wade Hoyt

L hy is it,"” my buddy Stormin'
Norman asked a while back,
“that whenever I drive down the
highway I can spot a turkey before
he does anything? Something goes
off inside my head and says, ‘Look
out for that clown—he's going to
cut you off.” And sure enough, as
soon as I pull up to pass him, he
cuts me off I
I've had the same experience and
been thankful for my premonition,
but it got me to thinking. Suppose it
isn't ESP, but just an ordinary
defense mechanism operating on an
unconscious level. Norman isn't re-
ally clairvoyant., As his eyes scan
the road, they pick up certain
images—the kinds of cars around
him and their behavior—and send
messages to some subliminal level
of his brain, The guy who eventu-
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ally cut Norman off had probably
been wandering over the white line
for miles. It's just that ol Stormin®
hadn't consciously noticed it, But a
subconscious level of his brain got
the message and sent off an alarm
to the conscious level saying:
“Watch out!"”

Well, that's great, but why de-
pend on such a tenuous chain of
eventa? Why not make & conscious
effort to cultivate and improve this
earlv-warning system? Wouldn't
that make safer drivers of us all?
You bet it would!

With the help of some profession-
al drivers and the National Safety
Council, I've begun to form guide-
lines for spotting “turkeys"—dan-
gerous drivers—on the road. To do
this, you must pay careful attention
to the cars around you and mentally

T'o guard your life on the

check them out in three categories:
1. The appearance of the other car;
2. The behavior of each car, and 3,
The sort of person driving it.

Some are obvious cuckoos, Others
are more subtle. They may not be
dangerous at all, but statistica show
that some kinds of cars and drivers
are more likely to have accidents
than others. You should give them a
wide berth, just in case they do
something flaky while you're near-
by. Here's a list of birds to be espe-
cially wary of:

Category I: Car appearance
Rumpled grouse: We've all seen
these rolling wrecks on the high-
wav—the guy whose filthy car is
battered on every corner, the sides
raked by close scrapes, fresh new
ones and rusty old ones equally




road,youd better know...

HOW T'O
SIPOr

neglected. Keep far away from this
bird, to stay out of his next serape.

Cockeyed nuthatch: This bird
only comes out at night. You can
spot him by headlights so far out of
whack that one casts a dinky puddle
of light almost under the front
bumper, while the other one seems
to be on antiaircraft duty. Spot him
from behind by the way he lights up
the trees along the road. Not only
can't he see where he's going, but
he blinds oncoming drivers, as
well. Don't try to pass him until
the road is completely clear of on-
coming traffic.

Greater auk: A close relation to
the rumpled grouse, this bird races
down the road with such obvious
mechanical defects as a dragging
muffler, wobbling wheel, nearly flat
tire, or a badly cracked windshield.

You want to be nowhere near him
when a defect finally lets go.

Lessor auk: This bird drives a
rental truck. Any time you see one,
chances are it's being chauffeured
by an amateur trucker or, worse
yvet, a first-time trucker who is
trying to learn how to handle an
unfamiliar rig. Always steer clear
of rent-a-trucks.

Striped road runner: We've all
geen these self-styled Mario Andret-
tis in their pin-striped hot rods and
racing-striped sporty cars. Some
have dangerously subverted their
suspensions to conform to hot-rod
fashion—jacked-up rear ends with
fat tires of dubious parentage and
lowered front ends with skinny mo-
toreyvele tires. Sporty cars tend
toward safer road-racing suspen-
sions, but if a car's decked out to

A |

look like a racer, its driver may be
more interested in getting through
the next turn first than he is in
getting through it unscathed.
Sports and specialty cars have the
highest accident involvement, and
two-door coupes have more and
worse accidents than four-doors.
Messenger pigeon: These birds
belong to the bumper-sticker flock.
Some are harmless, like “Vote for
Smith,"” or “Camp Gitchee Gumee.”
But stickers that are put-downs, or
brag of alleged sexual superiority
are often displayed by drivers with
aggressive or antisocial tendencies,
both on and off the road. Some
recently spotted varieties: “Italian
Stallion,” “Psychiatrists Make Bet-
ter Lovers,” “Evil, Wicked, Mean &
Nasty,” “Truckers Carry Big
Loads,” “Bakers Have Hot Buns,”
and the wordless Playboy bunny
sticker. This species also includes
vans and hot reds, with names like
“Mother's Worry,” “The Tan Torpe-
do” and “Vengeance II" which
makes yvou wonder whatever hap-
pened to “Vengeance 1."
Blind-spotted tern: Every car
has a blind spot, but some drivers
go out of their way to create new
ones. Look out for station wagons
with rearward vision blocked by
cargo, vans with tiny back and side
windows, and sedans with right
rear windows blocked by hanging
clothing or “For SBale" signs. Re-
member, a blind-spotted tern can’t
fee You coming, 80 use your horn—
that's what it's there for.
Arrogant puffin: Easy to spot
these birds in luxury cars, often
shrouded in cigar smoke. Behavior
based on territorial imperative: the
more bucks I pay for the car, the
bigger the chunk of road I get. Lane
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change without signaling is fre-
quent flight pattern. Plumage is
easy to spot: Cadillaes, Continen-
tals, Mark Vs in light and pastel
colors. Seville birds are particularly
predatory.

Category ll: Car behavior

Red-eved weaver: Drunks cause
over half the fatal accidents in
America. You can usually spot one
by his flight pattern—slow, uncer-
tain driving that may include weav-
ing from lane to lane, driving much
too slowly for the traffic conditions,
pulling over so0 far to let another
car pass that two wheels ride up
on the curb, stopping 50 feet or
more behind the ecar in front at a
light—or not stopping at all!

Don't try to pass this booby
unless you have at least two eclear
lanes. If he's weaving, pass as he
starts to veer away from your lane,
not when he's gone as far as he can
and is about to veer back. If he's
holding up a line of traffie, find an
alternate route before the inevita-
ble accident. If you have a CB
radio, report him to the police
immediately, If they want to do
him a favor, they'll drive him
home. If they want to do every-
one else a favor, they'll take away
his license,

Red-eved nodder: Hard to distin-
puish from the red-eyved weaver
because of identical flight pattern,
this bird may just be sleepy, not
drunk. If a good blast on the horn
doesn't shape him up long encugh
to get by, assume he's drunk and
treat him accordingly.

High-flying kite: This hird's
problem is drugs, not aleohol. He
may be weaving, nedding, or driv-
ing like an out-of-synch Andretti.
My man at the National Safety
Council says that pot smokers are
less of a problem than heavy drink-
ers for two reasons: 1. There are
fewer of them, 2. A pot high only
lasts a bhalf hour or so, while a
drunk’s reflexes may be impaired
well into the morning after. Still, if
vou spot a driver smoking funny
little homemade cigarets, treat him
the same as a drunk.

Tailgating swift: A commonplace
pest who rides right on your tail.
Don’t try to hold him up and “teach
him a lesson.” He'll just cut some-
one off to pass you on the right.
Some will even pass on the shoulder
or median strip. Use your tumrn
gsignal, pull over and let him fly hy.
You want this dodo ahead of you,
where you can wafch him.

Flightless ostrich: This is an
extremely quirky bird that wipes
out thousands of lives on our high-
ways each yvear. It has no idea that
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it has to fly in formation when
gharing public roads with other
drivers. In town, he stops in lane
to let out passengers; on inter-
states, he stops to back up if he
misses an exit ramp. On multi-
lane roads he doesn't keep right.
In general, he wreaks havoc on
traffic flow,

Category lll: Driver appearance

Ta spot these species, you must
look beyond the cars on the road
and home in on their drivers. This
is always a good idea anyway. If
vou can establish eve contact with
the other guy, you can at least be
pretty sure he =ees you coming.
Here are some birds to beware of;

One-winged nosher: Commuters
are infamous for eating donuts or
drinking coffee while they drive.
Like amokers, they can only devote
one hand and one eye to driving,
and there’s always the danger that
they'll apill hot coffee or drop burn-
ing ashes into their laps just as you
pull alongside, If you must pass
them, do it quickly. Be especially
wary of the lost loon subspecies—
a bird who won't pull over to look
at his road map, but tries to read
it on top of the steering wheel.

Limp-wristed bustard: A close
relation of the one-winged nosher,
this bird will attempt to control
5000 pounds of flving metal with
the wrist of his right hand. His left
hand is either draped over the rear-
view mirror—rendering that device
completely useless—or else holding
down the roof. Whatever vou do,
den't startle this bird! Pass him
unobtrusively, if you must, and nev-
er on & curve., Use extreme caution
when you spot a female—anuggled
under thiz bird's right wing.

Strutting rooster: This aggres-
give, macho driver asserts his mas-
culinity by passing everyone on the
road, Often displays characteristics
of the striped road runner, messen-
ger pigeon and tailgating swift,

Great horny owl: A swivel-headed
bird so busy watching the chicks
that the highway seldom pgets 10
percent of his attention. Use your
horn or get between him and the
hens, to get his attention,

Quailing hen: Statistics show
that women are much better driv-
ers, on the average, than men. The
secret is in the way many women
drive—low, slow and cautious. Re-
member thiz next time wou drive
hehind a woman—she may slow
down or stop where you'd barge
through, If you don’t stop when she
does . . . another black mark for
male drivers!

Ever notice that some women
refuse to vield the right-of-way in

alternate-feed situations? Maybe
this behavior comes from vears of
men opening doors for them. Maybe
I'm a chauvinist pig, but when I
meet a lady driver in an alternate-
feed merge, I never expect her to let
me go first, even if it's my turn.

Immature gander: Male teen-age
drivers have dreadful accident rec-
ords. They have everything going
against them—immaturity, lack of
experience and a grossly unjustified
confidence level. They also tend to
go joy riding, 12 to a car, and drive
beat-up old wrecks. The surprising
thing is that 20-to-24-vear-olds have
an even worse record, and they tend
to be married, have more experi-
ence and drive newer cars.

Silver-tipped coot: Drivers over
75 years of age also have & very bad
driving record, due no doubt to fail-
ing physical and mental capacities.
Please remember that these obser-
vations are based on statistical av-
erages. They don't mean that ev-
eryone under 24 or over 75 is a
menace. Only that they call for an
added note of caution.

Ethnie snipe: Here comes the most
touchy subject of all—the National
Safety Council’'s statistics show
that minority groups, in general,
have worse accident records than
the majority. This has to do with
economie and sociological factors—
not with ethmic background, Poor
people drive older and/or smaller
cars, both of which have higher
fatality records. Oppressed minori-
ties have higher alecholism and sui-
cide rates than the general popula-
tion. Like sex and age, race alone
does not brand a driver as danger-
ous. If he is, chances are your wari-
ness of his action or appearance will
have already brought him to vour
attention as a possible turkey, PM

Flightless ostrich stops In lane whenever
it so desires. It frequently maims and
kills by stopping and backing up on inter-
states to get on an exit ramp it was too
blind or stupid to prepare fer in advance.

-
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NEW NOW
for homeand shop

Light up your plant's life

The Super Plant Lite |s a combination incan-
dascent, fluorescent and marcury vapor bulb
that screws into an ordinary bulb socket. Il's
said to provide a better spectral balance for
growing plants indoors and use 20 percent
lass energy. Lamps last from 5 to 15 times
longer than incandescents, according to the
manufacturer, A 1680-watt bulb costs 3865,
while the 250-watt is $75. Available from
Duro-Lita Lamps, 17-10 Willew St., Fair
Lawn, N.J. O07047.

Queen Anne writing-desk kit

You can bulld a Queen Anne writing desk from a kit,
even if you have no woodworking experience, say the
kit's makers. The desk features a large center drawer
and four side drawers with dovetall construction, cabri-
ole legs and brass-finished hardware, Made of solid 3-
inch charry, the kit comes precut and smooth sanded,
About $300. Emperor Clock Co., Fairhope, Ala. 38532,

Light conversion

saves energy
Convert an incandescent fixture to a fluores-
cent one with the Watt Watcher Recess Con-
version Trim. Installation is in three steps

(sea diagram): 1. Remove existing trim and . :
lamp. 2. Twist fluorescent adapter into sock- Mini maelstrom-making machine

et. 3, Engage fixture springs and push trim Turn your tub into a whirlpool bath with the Pollenex All-American whirl-
into locked position. Model R216B makes use pool unit. Water action can be varled from heavy to gentle massage in seven
of a 22-watt circular lamp, and costs about steps. A movable housing and nozzle adjust direction of water flow. Hydro-
$25 (lamp not included). Conversion unit is massage dome and pulsator attachmanis provide different types of massage,
available from Thomas Industries, 207 East | An adjustable clamp mounts the 14-Ib, unit to any tub. About $160 from Asso-
Erﬁadw&yd LDUiE\ijllB. ﬁr’ll 40202, clated Mills |HC.. 209 South JE‘“EI’SD", ﬂhiﬂ&gﬂ. I, 60GO&.
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Hold on to your skis

Ski-Pak is a hinged ski and pole
carrier that comes with a combination
lock and a 4-foot security cable, The
plastic carrier weighs about a pound,
opens flat to fit roof or trunk racks and
folds for hand carrying. Both cross-
country and downhill skis snap into
place in the carrier. About $20, includ-
ing lock and cablae, from Ski-Trea, Inc.,
Box 349/1 Pine St., Nashua, N.H. 03061.

Along for the slide

In Scandinavian countries,
where cross-country skiing
has been popular for a long
time, sleds like these are
common., The Pulk is a 12-
pound fiberglass sled for
hauling a child or gear while
skiing cross-country. Such a
unit has a hardwood saeat,
canvas top and plastic wind-
screen. A harness and two
fiberglass poles can be at-
tached for towing. The sled
measures 50x19 inches.
Model HS50-700 costs $160
from REl Co-op, Box C-
B8125, Seattle, Wash. 98188,

Downhill racer

Big Ski is an alternative to the
conventional sled. It's said to be
able to perform almost any maneu-
var in most snow conditions. The 12-
pound plastic toy requires minimal
assembly and can carry up to 150
pounds, the maker says. All edges
and corners are rounded for safety
and there are no sharp metal runners.
The plastic is said to be able o re-
main flexible at subfreezing tempera-
tures. Under 530 from Sweco, Inc.,
Box 18141, Pittsburgh, Pa. 15236,

Matchless cooking with gas

The Alphin Matic Auto Ignition mini-
stove has electronic ignition so no
matches are needed. A butane car-
tridge, which attaches to the bottom of
the stove and acts as a base, provides
about five hours of cooking, the maker
says, Three arms pivot and lock to form
a B-inch-diameter cooking support. Stove
is about $20: butane refills, $1.59. ALH
Inc., Box 7235, Nashville, Tenn. 37210.
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Not quite a Nolan Ryan

A turn of the crank of the Cytron 100
pitches a plastic safety baseball to the
plate at up to 70 mph, the maker says.
It's powered by steel springs and has
adjustable speed for hitters of varying
abilities. Accuracy is said to be over 80
percent in the strike zone at the recom-
mended batting distance. The 14-pound
unit is about $80 from Cytron, 245 Spo-
kane Falls Bivd., Spokane, Wash, 99201,

Join the fold

The Bickerton Portable Bicycle weighs only 25 pounds because of its extensive
use of aluminum. It is said to fold and unfold in about & minute, and can be
carried in its optional handlebar bag. The British-made bike is available in single
and three-speed models and can be adjusted to riders of almost any size, child to
adult. The three-speed, with bags, costs approximately $400; the single-speed
model is about $30 less. Handleman's, 16 Reservoir Rd., White Plains, N.Y. 10603,

Rechargeable

flashlight

This light shines up to one hour on a
full charge, plugs into a wall socket to
recharge, A built-in magnet grips metal
surfaces; light shines white or blinking
red. About $11 from RA.F. Morelli and
Co., Box 236, Ringwood, N.J. 07456,

!.
A

See-through clocks

Clearly, these British digital clocks are unusual. Their circuitry is embedded in
blocks of acrylic polymer for all to see. Also buried in the plastic are the time
controls, electronic sensors actuated by the mere touch of a fingertip. The unit
works by counting the pulses of 60-Hz house current and is said to have a self-
correcting feature. The Bomartan Acrylic Touch Clock is about $180, $200 for the
round model. Randolph Scott Co., 14B Rye Colony, Rye, N.Y. 10580.

Reflects well on you

Joggers, bicyclists, pedestrians and
motorcyclists often require extra visi-
bility, especially after dark. The SV-260
Deluxe Vest is said to have four times
the reflective brilllance of highway
signs and 200 times that of ordinary
clothing. The nylon wvest slips over
outer clothing, adjusts for fit with
straps. About $13 from Jog-A-Lite, Box
125, Silver Lake, N.H. 03875.
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After the rough winter of
'78, homeowners are buying
snow-removal equipment at
a record-breaking pace.

by Glenn S. Hensley

f vou're eyeing one of those new,
lightweight (about 40 1bs.) com-
pact snowthrowers this winter,
vou're certainly not alone. In fact,
there are so many of you with the
game idea that manufacturers have
literally doubled their output of
guch machines, They're anticipating
the biggest season for sales of
snow-removal equipment in history.
Back in August, scientists began
telling us that increased sunapot
activity gave every indication that
this winter will be colder than
normal. Even the woolly bear cater-
pillar watchers were forecasting a
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foul winter as their little, wormlike
creatures donned darker fuzz and
added more plompness to their
wiggly bodies,

All this, plus the memory of last
winter's smeverity, has created an
unprecedented sales demand while
thermometers hovered near the
100° mark—and snowthrowers be-
came hot sellera, literally.

Demand may surpass production

If you haven't already purchased
your own snowblower, there's a
good chance you may have to depend
on the generosity of your neighbor
to keep your driveway and sidewalk
clear of snow this winter. It is high-
ly possible that last winter's “sell
out” of machines may well be
repeated this season, This is in
apite of the fact that manufacturers
say production of smaller, single-
stage units will be up some 150
percent and the larger, two-stage

machines will be up by 30 percent.

Once considered a marginal ma-
chine by most homeowners, even in
the snowbelt, snow-removal ma-
chines have now become a necessity
in the minds of many. This is
reflected in statistics, which show
that only 12,000 units were shipped
by manufacturers in 1957, By Au-
gust of this wyear, they shipped
424,715 machines, That wazs already
a hefty increase above the 267,950
shipped in 1977.

Demand for the smaller units is
soaring faster than a NASA rocket.
They fit right into a segment of the
market that is building up as win-
ters become more like those that
old-timers talk about.

Types of snow-removal equipment

Just to refresh your memory,
snowblowers (push-type and self-
propelled) are the larger machines
with an auger to chew into deep



Jacobsen's Sno-Burst has
réserve power to remove
deep snow without stalling,

Arlens has a line of modals
ranging from this 2.7-hp
Compact to a 10-hp Deluxe.

snow, plus a rotary blower to eject
that snow through a directable dis-
charge chute.

Although the term is used to
include all snow-removal equipment,
snowthrowers are  single-stage,
usually push-type units. They con-
sist of a rapidly rotating drum,
fitted with rubber paddles of vari-
ous designs. Those paddles can clean
right down to a hard surface and
contribute to a self-propelling ef-
fect for the unit. Gasoline-powered
models range from a minimum of 2
hp to a maximum of 10. The 2-hp
engines are two-cyele units requir-
ing a gas-oil mixture as fuel,

Electrics, definitely in the minor-
ity, have about 2 hp available. They
can, however, do a big job. Toro, a
pioneer in the small snowthrower
business, has an electric that will
tosa 200 pounds of snow off your
walk in & minute, It clears a 12-in.
swath,

Eiﬂglﬂtiﬂﬂ throwers work well

While the two-stage snowblowers
are deszsigned for more rugged use in
deeper snow, wyou'll find that your
new single-stage thrower can do
almost any job the two-stages can
do. It might take you a little longer,
but you won't mind. It's pure winter
pleasure to watch that plume of
white snow arc up and away as you
slice a clean path down to the mail-
box.

You'll also find that your easily
stored (hang it in the garage)
single-stage model is probably bet-
ter in the wet snow, so prevalent if
you live in that band from Kansas
City through 8t. Louis, Cincinnati,
Columbus and on eastward. Wet
snow has a tendency to clog and
pack in the two-stage’'s discharge
chute.

I know. Living in St. Louis and
using a two-stage machine in last
winter's snow, I found that slinging
water-soaked slush took all the pow-
er my b5-hp blower could pop out.
Even then, enough wet material
remained in the discharge chute to
cause restriction when it froze in
layers.

Tips on selecting equipment

If you're in the market for snow-
removal equipment and have your
choice of machines available, follow
these guidelines:

Select a unit that provides high
power to clearing-width ratio.
Choose a unit with controls that are
easy to reach and resistant to freez-
ing. Those controls should be oper-
able when you're gloved.

Ask your dealer to explain the
advantages and features of the
models and makes he has, Find out
whether he has parts and service
for machines he sells, There's noth-
ing as useless as a snow-removal
machine that won't run for lack of a
part.

Manufacturers are offering ma-
chines that ean be pull-rope-started
or have 110-volt plug-in electric-
start options. From my experience,
I've found that I didn't need the
electric-start feature. A properly
winterized and maintained engine
fires easily, even on the coldest day.
However, if you have a physical
problem that makes pulling on a
starter rope out of the question,
yvou'll be glad the electric-start mod-
els are available, The feature costs
about $50 extra.

High-impact plastic is finding in-
creasing use in the popular, smaller
snow-removal machines, Used pri-
marily as a weight- and cost-saving
feature by manufacturers, it has
other advantages. Should ice form
on it, just wham the plastic with a

PM tries a Toro

f ever there was a winter to try

out a snowthrower for the first
time, it was the miserable minia-
ture lce Age that arrived one year
ago. Record snowfalls kept our
home state of Connecticut inun-
dated, and our 100-foot-long
driveway received a seemingly
endless supply of drifts.

Luckily, waiting gassed up and
ready to go in the garage was a
Toro 5-200, a lightweight machine
with a capacity for a 20-inch-wide
swath through the snow. Had |
known in November the kind of
snows we were about to receive,
I'd have guessed the machine too
small to handle the job. But, no, it
cut through drifts that were taller
than the motor housing and spir-
itedly threw its plume of snow
high and well away from the
blacktop.

Directing the stream of snow to
the right, left or ahead is simply
a matter of rotating a metal handle
that turns the vanes on the front
of the machine. The control is
within easy reach of the operator.
The test machine had an electric
starter (its power cord goes to a
household electrical outlet): we
used it a couple of times, but the
recoil starter worked so easily we
didn't bother plugging in too of-
ten.

Equipped with upper and lower
handles and light enough to lift
(under 40 pounds with fuel), the S-
200 can be used In a sweeping
motion to clean porch steps. It's
also easy to heft to a storage
hanger on the garage wall.

The machine has a 2.25-hp
Tecumseh two-cycle engine and a
one-quart-capacity fuel tank. Its
rotor is a two-section drum type
made of aluminum and equipped
with two rubber blades. All bear-
ings are lubricated for the life of
the machine, so no additional
lubrication Is neadad.

The recoil-start S5-200 sells for
$279.95; the electric-start model
is priced at £329.95.—John Link-
letter
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fist and it will flex enough to break
loose any frozen coating. In addi-
tion, you can bang and bump the
machine around without fear of
scratching the paint or denting met-
al. Best of all, it won't rust.

There aren’'t many accessories for
snow-removal machines. But if you
own, or are purchasing, a self-
propelled, two-stage machine, chains
for the drive wheels are a neces-
sity. Had I not had chains on my
own machine last winter, it would
have been a “push-type" most of
the time,

Retail prices for these small units
range from $250 to slightly more
than 2300, Two-stage machines go as
high as $1500; 5-hp blowers run
about §500; B8-hp machines are
about $750 and the 10-hp ones, $850,

Safety tips for snow throwers

You'll find your new snow-remov-
al machine to be a powerful weapon
against winter's arsenal, but as
with any “weapon" you should learn
to use it properly. Otherwise, it
can be hazardous to your health.

Remember, that machine ecan
sling more than snow, It can propel
rocks and chunks of ice with the

force of a major-league pitcher, So
be careful. A few simple safety
suggestions are on this page.

You'll find that the smaller, push-
type throwers are not difficult to
handle. They're light enough 8o you
can pick them up and swish off
steps, porches or patios, Remember,
yvou don't have to push them
“through" deep snow. They roll eas-
ily on the ecleared surfaces after
their paddles have powered the
white stuff up and away. In shallow
snow, push them as fast as you like,
When it's deeper, push them as fast
as they can accept and eject the
BNOW,

How to maneuver your machine

Don't attempt to discharge snow
into strong wind unlesa of course,
vou enjoy getting a faceful of frozen
slush. It can plaster your glasses,
pack your collar and pound your
gloves before vou're aware it's hap-
pened.

Plan your movement strategy in
wind so each swath you clear will
allow you to use the wind's force to
help disperze snow over a wider
area.

It's not like mowing your yard,

which can just be a matter of
circling around and around until
you're finished. Start snow removal
on your windward side. Go back-
ward and forward at right angles
across the wind, each time directing
the discharge leeward. That way,
blown snow won't keep settling
right back on cleared areas. You'll
be moving it farther and farther to
one side, away from the wind.

Storing a snow-removal machine

If you didn't prepare your snow
thrower properly for hibernation
last year, the seasonal start-up and
maintenance suggestions on page 97
can get your thrower purring once
again when the snow flies,

If you must store your thrower in
an unheated garage or carport as
I do, be certain to scrape and sweep
away all slush and packed snow
from inner parts of the machine
upon completion of a cleaning ses-
sion, That slush can freeze all work-
ing components into a solid chunk if
left to do its dirty work, I've found a
time or two that I needed to start
the machine on a day following
previous use, only to find it ice-
locked,
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SnoFlite 960, MTD's most powerful snowthrower, is two-stage model with 10-hp engine.
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Snow-removal safety tips

Yuu can clear a path in the
snow safely and easily by
following these tested tips from
the experts at the Outdoor Power
Equipment Institute:

1. Read your owner's manual.
Test your machine and become
familiar with it before attempting
to remove any snow. Know its
controls and be aware of how to
bring it to an emergency stop.

2. Never direct that discharge
chute toward any bystanders. Just
as you should never point a gun
at anything you don't wish to kill,
never point a snowblower dis-
charge chute at any person—or at
your living-room window, either.

3. Adjust your travel height to
clear gravel or crushed rock
driveway surfaces. Gravel makes
good “identified" flying objects.

4, Don't allow children to play
with the machine—or in the blow-
er's discharge—and don't allow
adults to use it without proper
instruction.

5. Disengage all clutches and
shift into neutral—or kill the en-
gine—before getting your hands,
feet or clothing near moving parts.

Above all, use common sense.
Snow-removal equipment can be
fun to use, but the machinery isn't
a toy and can prove dangerous if
used by thoughtless individuals.




he worst of winter is yet to
whistle across the snowbelt, so
you have waited long enough to
prepare your snow-removal equip-
ment for emergency duty. Whether
yours is a two- or four-cycle, single-
or two-stage machine, getting it out
of mothballs and into fighting trim
should move to the top of your job
priority list.
If you followed the recommenda-
tions in your owner’s manual when

Mew plug (left) contrasts sharply with
one that's seen several season's use, If
yours has deposits like one at right, re-
place with new one of proper size.

stretched to the limit or badly womn.
Chain drives rarely give trouble, but
check them for tension and lubrication.

Inside surface of the discharge chute
should be as slippery as possible. Wax
it or spray with silicone to keep snow
from sticking where you don‘t want it

Seasonal start-up and maintenance suggestions

you stored the machine last spring,
you'll be several jumps ahead of
your less ambitious neighbors. But
it you didn't, here are some care
tips to simplify your task:

1. Leaving gas in the tank over
summer is a primary cause of start-
up problems. Gas goes stale quick-
ly, especially gas-oill mixtures.
Varnish-like gum can foul a carbu-
retor on the first pull of a starter
rope. Solution: Get old gas out of

Fasteners have a tendency to loosen in
service, so give them all a preseason
snugging. Make certain fuel lines are
tight-fitting while you're at it

¥You may need to replace scraper blade,
for it takes a beating as scoop end of
the thrower bites into ice and debris.
The job takes only several minules.

Firmly clamp cable controls so sheath
remains fixed while inner wire operates
freely. A squirt of cil on the cable can
help prevent freeze-up in sub-zero cold.

the tank. A simple siphon arrange-
ment will work, Wipe the tank in-
terior dry with a swab made of a
cloth wad on the end of a dowel.
Remember, you're working with
hazardous material. Keep fire away
and dlarnse of it safely.

2. Full and check the sparkplug.
Gap it to not more than .035 in. If
you have doubts about ite condi-
tion, replace it with a new one.

3. If yours is a four-cycle engine,
check the crankcase for proper oil
level. Didn't change it last spring?
Do it now with the recommended
grade of oil.

4. Next, “preflight" your machine
by checking for parts loosened by
vibration or damaged in service.

5. Clean away all rust and give
the areas a fresh coat of paint,

6. Check pneumatic tires for
proper air pressure. Adjust tire
chains for proper fit.

7. Correct controls that
“mushy” or bind in operation.

8. Check the fuel-tank cap for
an open vent free from rust.— RA.
Graf and G. Whalen

feal

Pull out the starter cord and check Its
entire length for fraying and wear. Reel
it back in and pull out again to test for
smooth engine turmover. If it binds, the
rewind mechanism may be faulty and
need replacement. This is one task
that is more easily done now than later.

The only recourse then is to warm
the unit until frozen parts let go.
I've used an electric heat bulb to do
this. It works on my metal machine,
but be careful using such a tech-
nigue on plastic models.

At season's end you should take
steps to prepare your snowthrower
for storage. This will assure a
snowthrower that's ready to go next
winter.

Store it under a protective tarp.

Empty its fuel tank and fill the
crankease (if it's a four-cyele type)
with fresh oil. Clean the machine's
snow-contacting surfaces and apply
wax or silicone,

Final advice on your machine

The best guidance anyone can
give you on use of your snow-
removal equipment is to read and
understand the operator’'s manual.
Then go out and use the machine.

Experiment with it. You'll find
yourself actually looking forward to
the next snowfall—to the opportuni-
ty of watching a brilliant sun high-
light a plume of white snow against
shrubs and sky. You'll learn quickly
what you can and eannot do with
your machine, It'll send a strong
gignal when it's overloaded, so back
off, slow down and enjoy the experi-
ence, It's certainly more interesting

{Pleasa turn o paga 124)
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Install a humidifier
and get rid of

winter dryness

A rundown on humidifiers—what's available, features
to look for and how to install a built-in unit.

o need to wake up on winter

mornings with itchy skin or
dried-out throat because vour house
air is too dry. A humidifier can add
moisture that will help vou feel—
and your plants look—better during
the drv heating season.

Adding a humidifier will also
return much needed moisture to
parched wood furniture and wall-
coverings. One also helps cut down
or eliminate static electric shocks
when you touch a doorknob or light
gwitch after walking on carpeting.

Saving on heating bills may be
another advantage of running a
humidifier, though there's some de-
bate on this point. Some experts say

that humidifying a house will let
vou live comfortably at lower tem-
peratures, while keeping down thosze
fuel costs, However, others arpue
that any cost saved is spent on ener-
gy for humidifying.

How a humidifier functions

Simply stated, a humidifier puts
moisture into the air. It can do this
in one of three ways: evaporation,
atomization and vaporization, Evap-
orator units pass air over a moist-
ened medium, such as a rotating pad
or disc. Atomizer units spray water
droplets into the air. Vaporizing
units use a heat source to vaporize
water into steam.

There are also three styles of
humidifiers: tabletop units, console
units that look like cabinets and
built-in units that are installed out
of view. In forced-air heating svs-
tems, built-in units are placed on g
furnace plenum or duct. In hot-
water heating systems, built-ins fit
behind a baseboard. Generally,
built-in  humidifiers deliver the
greatest moisture evenly through a
house, while tabletop and console
units humidify one or two rooms.

Why heated air becomes dry

Indoor air becomes dryer in win-
ter when cold air is brought into the
home and heated. When warmed,
this air is capable of holding more
water vapor than it can when cold,
But the amount of water wapor
actually stays the same, so the rela-
tive humidity drops. Since this
heated air can hold more moisture,
but the moisture amount remains
constant, the relative humidity
iamount of moisture in the air
compared with the amount of mois-
ture the air is capable of holding at
a given temperature) goes down.
Household air can become desert-
dry, threoats parch and furniture
dries out.

Experiments have shown that a

TABLETOP AND CONSOLE HUMIDIFIERS

Lightweight tabletop humidifiers like the
Squire (above) are easy to move. The 18-
in.-diameter model has a 5-gal. per day
output. Walton Labs, Moonachie, N.J.
07074. Output of the console model (be-
low) is 16 gal. per day. i has an inde-
pendent electronig air cleaner system.
McGraw-Edison, Albion, Mich. 49224,
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On console models, a fan forces air
through a moistened pad, distributing
maoist air in the room. The pad can work in
two different ways: Either it rides the rim
of a large drum, as on the West Bend Wa-
terwheeler (above}, or the pad is on a belt
that passes through a water reservoir, as
in the Arvin humidifier (below).

Features to consider when buying a con-
sole are ease of both cleaning and filling.
West Bend units, for example, have water
reservoirs that are removed from the back
for cleaning (above), yet they're filled
through a hidden channel in the front (be-
low). Other good features: a refill indicator
and a water level gauge.




person is most comfortable at tem-
peratures of 70° to 72° F, when the
relative humidity is between 30 and
40 percent. Without a humidifier,
the relative humidity of heated air
can drop to as low as 13 percent.

Mot all homes can be humidified

Before you buy a humidifier,
inspect to make certain your house
ie both insulated and has a protec-
tive vapor barrier. Humidifying an
uninsulated house is a waste of time
and money, because the water vapor
will go directly outdoors before the
house air is adequately moistened,

Moisture added to the atmosphere
of an jnsulated house that doesn't
have & wvapor barrier enters the
insulation and condenses on it and
the cold outer wall This water
makes insulation less effective and
may cause rot in the wall,

If your water has a8 high mineral
content, consider an evaporative hu-
midifier. This type doesn't spray wa-
ter directly into your home, and the
moist air it puts there will be free of
mineral residue.

Selecting a humidifier

Whether you select a built-in,
console or tabletop humidifier,
choose one with a capacity to fit
your needs. To make a wise deci-
gion, you must know the square
footage of your house and its basic
construction—whether tightly built
with heavy insulation, storm win-
dows and weatherstripping around
doors and windows, or loosely built
without storm windows and dooras
and perhaps with an undampered
fireplace. The more loosely a house
is copstructed, the greater the
amount of parched, cold air it lets in
and the more moisture is needed.

The Air-Conditioning and Refrig-
eration Institute chart below gives
humidity requirements in gallons
per day based on an B-ft. ceiling
height:

House Building Size
Construction (8q. M)

1000 1500 2500
Tight 4.2 6.4 10.6
Avarage 6.5 9.8 16.3
Loocse 8.2 13.8 23.0

A humidifier you select should
have its capacity rating clearly
noted, To assure accurate and de-
pendable ratings, look for a unit
that carries certification by a rec-
ognized professional organization.
Built-in units are certified by The
Humidifier Institute and the Air-
Conditioning and Refrigeration In-
stitute. Console units are certified
by the Association of Home Ap-
pliance Manufacturers. After
you've determined the needed capac-
ity, other factors differ depending on

whether wou select a portable or
built-in unit.

Portable humidifiers

If wyour heating system won't
accept a built-in humidifier, or if
you want to humidify only part of
vour house, vou can use a tabletop
or console model.

Tabletops have the advantage of
being light and easy to carry to a
water source for filling. However,
their capacity usually is limited to
eight to 10 hours per fill.

Console humidifiers basically are
a reservoir with a pad that passes
through it. A fan forces air through
the moistened pad, evaporating wa-
ter and sending moist air into the
room. The pad is on & revolving
drum or is a belt on rollers. These
units plug into standard outlets.

It's somewhat difficult to com-
pare output capacities of consoles
because makers specify output in a
variety of ways. Some manufactur-
ers talk about gallon capacity of
their water reservoirs. Others give
the square footage that the unit can
humidify, or the gallons of water it
releases a day.

But you can compare other fea-
tures, such as ease of filling, mov-
ing, emptying, cleaning and servic-
ing, Some units have a hose for fill-
ing at the sink. Since a filled unit
can weigh over 70 lbs., in many
cases vou'll probably carry water to
it. Look for a model that has a chute
or funnel to guide the water during
filling.

You'll need to clean the humidifi-
er one or more times a season,
depending on how fast mineral de-

BUILT-IN HUMIDIFIERS

Typical mounting locations

+ 1A o L T
o \J c D Vr ~
AWARM AR | '
SUPPLY DUCT] {
BOOLD A1R | .-J*
RETURN e i
DUCT r_ !
C SUPPLY FURNACE | FURNAGE '
PLENLUM '
/ |
B RETURN ‘ / |

PLEMUM

Installing a humidifier between plenums

Mount templates that come with this
Skuttle kit and cul plenum openings.
Note humidifier cabinet, in place at right.

Mount humidistat; plug inte 115-volt
electric outlet (not to light switch).
Molor over 3 watts may need grounding.

3

Connect water supply. Use saddie
i connector valve on waler line. Attach
plastic tubing to it (top) and humidifier.

When installation is done, run water
to check for leaks, energize electrical
system and set humidistat as desired.
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DURALON RETAINER

REVERSIBLE MOTOR
MOUNT PLATE

HEAVY DUTY
DRAUM MOTOR
[NOT !HCH\'N]\

RUBBER
AlR SEAL

POLYURETHANE

AND JET

REVERSIBLE
RUBBER SEAT

FLOAT
ADJUSTMENT

FIBERGLASS
REINFORCED
PLASTIC PAN

Installing an under-the-duct humidifier

The Good-Bye-Dry humidifier wunit
comes complele in a lightweight carton.

After selecting a location to install
the unit, use adhasive strips 1o center
mounting templale on underside of duct.
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REVERSIBLE
AR OPENING

RATCHET
TORGQUE
ELIMINATOR

ALTERNATE FLOAT
VALVE OPENING

FLASTIC
FLOAT

\ STAINLESS STEEL

CABINET

SELECTA-DRAIN ASSEMBLY

The Hydronic humidifier ($132), designed
for hot-water systems, fits behind a stan-
dard baseboard. Water feads into it, is ab-
sorbed by pads, transferred to the air.
Pennco, Box 223, Clarendon, Pa. 16313,

This humidifier kit from Skutile
(top, left) has all needed parls
for installation on a warm or cold
furnace plenum of a forced-air
heating system. The air iz forced
through a revolving pad.

The AD 1 duct unit by Lobb (top,
center) s installed as shown below
it. Air In warm-air duct enters the
unil via an adjustable manual bal-
fle, passes the evaporating pad, is
moistened and then flows out.

Inner workings of a humidifier are
shown (left). Motor-driven rotating
drum passes through a water-filled
plastic pan and picks up water to
moisten air entering the unit,

COLD AIR
-I' A CoOLD AlR AETLIAN DUCT
@ p— l WARM AIR
l SUPPLY DUCT
WARM AIR 1
uPFLOW | i [ il
FURNACE k
) | FURNACE m—
i | COUNTER FLOW
COLD AIR ' WARM AIR
RETURN DUCT HORIZONTAL t SuPeLY DUCT

The unit is designed for mounting un-
2 der the warm-air supply duct of a fur-
nace, Delermine which type of furnace
syslem in the drawings mos! resembles

-

A\ '
Drill batfle mounting holes marked on
template. Using tin snips, cut through

the template and metal duct in spiral pat-
tern until you reach the dotied line.

yours to see how you would install such a
unit. if there is more than one supply duct
from the plenum, use the duct that ser-
vices the largest area ol the house,

A bafle directs & maximum flow of

warm air to the unit to increase iis
efficiency. Attach baffle to s supports.
Position it In the duct with the baffle un-
derslde facing the airflow.

i




posits collect, This is when a remov-
able water reservoir i3 a great
help—a reservoir with a drain is
also handy, since there is usually
leftover water. Also, check to see
that the belt or drum is easy to
remove for cleaning. Make sure
parts are accessible for servicing.
Some units have a removable front
grille and panel for getting at inte-
rior parts, Other units have a back
panel that swings open to reveal
working parts.

Cost for conszole units is in the
$65 to $165 range. Tablets that
dissolve in the water reservoirs are
designed to cut down on mineral
buildup, These are available from
most makers.

Built-in humidifiers

Built-in humidifiers can be pow-
ered or nonpowered units, Powered
ones deliver the preatest amount of
moisture to your house, These are
. typically installed on a plenum or
under a warm-air duct of a furnace
in forced-air heating systems. They
work by spraying a fine mist or
exposing wetted pads to the air
flowing through your heating sys-
tem. The furnace fan then circu-
lates the humidified air through the
house. A humidistat ean control the
level of humidity.

The advantage of a built-in hu-
midifier, besides its ability to hu-

MOUNTING ROD

Steel mounting rods fit under edges
of both sides of the unil for support.
Attach rods with mounting screws, slide
the unit in place and tighten screw knobs.

To make the electrical connection,
fasten prespliced wires to each ter-
minal on unit by tightening thumb nuts.

midify the entire house, is that it
stops and starts automatically as
directed by the humidistat, Some
units ecan be installed so they run
only when the furnace is working.

Powered  built-in  humidifiers
range in evaporative capacity from
41 to 814 lba, of water per hour. (A
gallon of water weighs approxi-
mately 8.45 lbs. Thus, to convert
pounds into gallons, divide by 8.45.)
Units cost from $65 to over $200,
not including installation charge.

Before you shop for a unit, check
the dimensions of possible humidifi-
er mounting locations on your heat-
ing system. As you shop, look for
these features: ease of installation,
inspection and cleaning, Any unit
you plan to install yourself should
come with complete directions. Pre-
wired units are often the surest
route. Units that have a window
showing the machine's interior are
the simplest to inspect, Models with
removable components are the least
trouble to clean.

Installing a built-in humidifier

The only tools you need to install
a powered built-in humidifier are a
hand drill, screwdriver, tin snips
and pliers. It takes little more than
an hour to complete most installa-
tions, Here's how you proceed:

1. Turn off the heat and electrici-
ty before installing the unit.

X\
N

7 Secure the waler tubing in the thread
of unit's float and valve assembly.

1 0 Kit comes with 20 fi. of wire. Plug
in transformer to 110/115-volt cutlet.

2, Humidifier case. With tin
snips, cut an opening in the plenum
or duct where you plan to make the
installation, Attach the stiffener
plate for the humidifier case with
screws, then hang the box.

3. Water supply. Hook up the
water supply to the humidifier by
drilling a hole in the nearest cold-
water line (if the saddle valve that
comes with vour humidifier isn't
gelf-piercing). Attach the saddle
valve. Run copper tubing between
the valve and the float valve on the
humidifier,

4, Humidistat. Cut an opening in
the return duct or wherever you will
place the humidistat according to
the maker's directions. Mount the
humidistat and connect it to the
humidifier and power supply.

5. Energize it. Open the saddle
valve to let the humidifier reservoir
fill. Turn on the switch and set the
humidistat at the level you wish,

Ag with many built-in humidifi-
ers, the Good-Bye-Dry unit shown in
the photos from Comfort Enter-
prises, Box 323, Leola, Pa. 17540,
doesn't need a humidistat since it
only produces moisture when the
furnace is operating. However an op-
tional control is available.

Whether you choose a built-in or
portable humidifier, you'll have made
a pood investment in comfort and
protection of furnishings. ™

Extend tube to nearest copper cold-

water pipe. (Steel or brass pipes need
drilling.) Attach seli-tapping valve and
saddie bracket assembly at end of the tube
onto water pipe. Turn needle valve handle
clockwise to plerce water pipe. To open
the valve, turn handle counterclockwise
{as with an ordinary faucet). Water will
enter the unit and be maintained al the
proper level by a float valve.

Once installed, the unit will operate
11 automatically with the heating system
to provide humidily throughout the house.
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4handsome
MIITOrS YOu
can build

PM presents four original mirror projects
to keep your winter workshop humming.

b_yEd Franzese and Harry_r Wicks

or most people, it is just about
Firn]mssihiﬁ to have too many mir-
rors in the house, At least one mirror
per room offers obvious functional
advantages such as saving steps for
lagt-minute prooming operations. But
wise home decorators are also well
aware that mirrors can be used effec-
tively to upgrade the quality of deco-
ration—no matter what period your
home 18 decorated in.

For that reason, we have included
four distinct designs that are sure to
please just about all tastes. Mirror
number one is of contemporary styl-
ing, and was created with stock half-
round molding as it comes from the
lumberyvard. Number two gives a com-
fortable, almost whimsical, feeling of
contemporary mood because it is fash-
ioned with super-cheap wood lath—
astraight from the bundle. Our Colo-
nigl, shop-made “antique™ mirror,
number three, is & close replica of the
type of mirror you are likely to find in
restored villages and the like. Ours
duplicates an original right down to
its exposed nailheads.

The -one that will appeal to the
under-25 set iz the infinity mirror,




1. Elegant contemporary is
fashioned of strips of hali-
round molding glued to ply-
wood. Mirror is 16 in. square.
2, The handsome texture in
this frame is nothing more
than inexpensive wood lath
left unsanded. Driftwood
{gray) slain is then applied.

.
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3. Replica of an early Ameri-
can frame even includes nail-
heads lefl exposed with simu-
lated rust stains.

4, Intinity mirror design dupli-
cates the 5500 commercial
versions. Using PM plans, you
can build it for about 575—
more easily than you'd think.




number four, Inspired by disco
lighting styles and moods, it features
lights that seem to go on and on and
on. But when the lights are turned
off, it functions as a conventional mir-
ror (see inset photo, page 102).

General instruclions

All tha mirrors are made with low-cost
plywood and ping. Start by laying out the
parts carefully to avold wasting mafterial
through careless cutling. Mirrors shown with
a natural finish are treated with two coats of

satin-finish polyurethana wvarnish. The wood
Is first sealed with a wash coat of 3-lb.-cut
white shellac thinned 50 percent with dena-
tured alcohol. Lel the shellag dry ovarnight,
sand lightly and wipe with a tack cloth,
Apply the frst coal of varnish thinned slight-
Iy with turpentine. A day later, sand lighily
with 220-grit papar—dust, and wipe with a
tack cloth. Apply the second coat of varnish
unthinned.

(Please turn o page 150)
Mirrors 1, 2 and 3 designed and built by Harry

Wicka; No. 4 by Ed Franzese. PM color photos:
Harry Hartman (1, 2, 3); George Ratkal (4),
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MATERIALS LISTS

1. CONTEMPORARY MIRROR B 2 15 x 3 x 36" wood lath (outer frame) [+ 2 15w 295 x 21" pine (inzide frame)
Key Pes.  Size snd description (use) 14 2 3 x ¥y x 36" wood lath (face frama) D 2 4y 2%Y x 327 pine (inside frama)
A 1 1 x 36 x 36" plywood (back) D total 3 x 115 x 1447 wood lath (lsce) E 1 14 = 25 x 35" hardboard, cut as shown
B 12 37 hali-round molding x B long (face) E 1 L5 x 9% x 93" mirror F 1 4% 1 25 x 35 hardboard
¢ 2 3 x 194" pine (outer frame) F 1 9% = 9%" cardboard backer board G 1 by 1 21 x 31" mirrar
1] 1 7/16 x 314 u 72% clear pine {inner frama) G 1 sawtooth picture hanger H | g x 25 x 35" one-way mirror
E 1 14 * guarter-round (inner frame) i 2 1 x 15" = & polished sluminum corner
F 1 14 % 155 x 155%™ mimor 2. COLONIAL MIRROR trim
] 1 cardbasrd backer board A 1 Bow 7% x 13047 pine (back)
H 4 No. B screw ayes B 1 1" half-round malding x 40 lang (frame) Mise.: 1 pkg. '..i. x 16-ga. wire nails; 1 pkg. %" x
] [ 1" Mo, 8 th scraws c 1 by x & x 7% " mirror li-n brads; 1 . B x 45" rh wood screws; 11 No.
1 1 7/16 % 3% x 2414 pine (hanger cleat) Misc.: Cord of leather thong, sandpaper, white glue, %" th m m 2 316" steel washers; 2 50-
Misc.: Glus, sandpaper. finishing nails, satin-finish stain, satin-finish polyurethane varnish, II.|J1t ﬂlrillnul-trn strings, parallel-wired; 3' heavy-
polyurethane varnish, duty braided picture wire; 9" extension cord; snap-cn,
4. INFINITY MIRROR in-line on/off lni'llh white glue; clear silicone, GE
2. WOOD LATH MIRROR A 2 Ly x 2% x 34" pine (outside frame) or Dow-Corning; 9 wds. Con-Tect-brand seff-adhesive,
A 1 Lo x 15% x 15%" plywobd (back) B 2 Y x 2% x 257 pine (outside frame) A-21 bleek nhﬂ Cushion All 2003.
INFINITY MIRROR
2ZND S5TEP — WRAP HORIZONTALS 1/2" NO. B RH SCREW
Ht.i:l'u"r' PICTURE WIRE, PULL TIGHT AS POSSIBLE STARTING FROM BACK {14 AEQD.)
1/8".DIA, HOLE \ ¥
i2 REQD.) 15T STEP — WR AP L
p VEATICALS STARTING e
FROM BACK \\
|
216" WASHER | FoOLD DOWN 1|
{2 REQD.] l \\
ONTACT COVERS t
BACK AND FOLDS : i
ONTD FRONT H l
|
ROUGH 51DE I
OF MASONITE
SILICONE v T ONE-WAY MIRRDA
GLUE e (WINDOW SIDE OUT)
i |
OVERLAP ' POLISHED
?kUMINUM‘
‘1 AME
FRAME AND LIGHT
* L3 .5
T, (SEE DETAIL DWG.) —
COVER WITH CONTACT PAPER
CUT 45" ANGLE TO OVERLAP R e,
AT CORNERS |4 PLACES) CORNER TRIM
i A =i
NO, - 11/4
EI?MEE:I ] A BRAD 45° TYPICAL
{11 REQD.| I
— 21 x 31" J"Ir
A QPENING |
| 250 i
STRING OF 50
RPOXY BOCKETS B Lm;gg STAH‘I'I NG
NECEBRARY LEFT SIDE €
s—FHl b y 2 . - 3 STARTER OR
. FUSE SOCKETS FEMALE END OF
& o EXTENSION | 1
ON/DEE SWITCH
STRING OF 5O
SIDE OUT LIGHTS STARTING
AT LEFT SIDE
OF TOP D MALE PLUGS
2 WIRING DIAGRAM 1
-1 i
- I"":l] HOLES AT 1" SPACING D- (2 REQD. et ] HOLES AT 1" SPACING C: (2 REQD.)
— e e il
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Workshop tune-up gets more

Periodic maintenance will
assure a well-functioning
tool when it's needed.

by George Daniels

Phatos by the author

he best guide to maintaining any

power tool is the owner's manu-
al. Keep yours filed in a safe place
and, if you lose it, send to the manu-
facturer for another. Specify the
age, model number and any other
descriptive information you can
find on the tool.

For discontinued tools, use the
following know-how to help diag-
nose and cure tool troubles that may
have developed and avoid troubles
that haven't.

If your tool i8 an orphan for
which needed replacement parts
aren't available from the original
source, look in a classified telephone
directory for suppliers of the same
type of item, You can often match
bearings, motor brushes, toothed
drive belts and other essentials this
WaY.

Lubrication rules of thumb

Locate all oil holes and occasional-
Iy feed them a few drops of light oil
like 3-In-One or No. 20 engine oil.
Self-lubricating graphited sleeve
hearings need oil too, and many
have oil holes. If not, put a few
drops on the shaft at the end of the
sleeve so it can work in; wipe off
excess, Do not oil sealed-for-life,
grease-packed ball bearings, The oil
may leach out of the grease and
wreck the bearing. Finally, don't
overlubricate; oil may seep out and
form a sticky mass of oil and dirt
that gums up the works,

Stationary power tools

B Table saws: If you've neglected
a table saw or any other tool with a
cast-iron table, its ground surface
may have rusted—especially in a
garage workshop. Remove rust from
the surface and grooves with a rust
remover, Wear gloves and goggles
and follow the directions on the
label, For added Iluster, rub the
surface with 220-grit aluminum ox-
ide paper. (In woodworking, rust
removal is essential to keep rust
from transferring to the work,
which may cause finishing prob-
lems.) Protect the restored table
with an oil film or rust-preventive
lubrieant.
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1 To replace a frayed power-supply cord thal enters a tool through the handle, clip it
ofi near the end, but leave the connections intact for future reference.

Make a slit in new cord's cover and
bare enough wire to make connection.
Trim off excess cover with scissors.

MNote wire colors In new cord. Strip
and connecl wires lo molor leads and

ground; use original connections as guida.

Use screw-on connectors or pigtails
and tape insulation when rewiring.
Fold wires into handle to aveid pinching.

To check wvour table saw's tilt
control, first thoroughly vacuum-
clean the unit, Set the control at
zero, raise the blade to maximum
height and place a try square on the
table against the blade. If the blade
isn't square with the table, adjust
the stop under the table,

Keep your saw’s motor clean since
sawdust ean foul the centrifugal

Use three-prong plug with new three-
wire cord to help assure grounding.
Screw clamp, on plug shown, grips cord.

switch that changes over from
gtarter winding to running wind-
ing., If it sticks in the starter posi-
tion, it can burn out the winding, If
it sticks in the running position, the
motor won't start.

Check belt drive tension. You
should be able to push the belt
inward 3% in, on short spans and
about 1 in. on longer ones. Minor



mileage from your tools

Vacuum-cleaner snorkel made from %2 -in.-
dia. soft copper tube partly flattened at
end can clear dust from tight spots.

Clean slide ways and toolpost mount of
lathe's compound rest with stiff brush.
Lubricate ways whenever lathe is used.

slippage can be cured with a belt
dressing like Woodhill Chemical’s
Belt Grip. An overtight belt doesn't

last increases
WEear.

Be sure the blade is sharp. A dull
one increases bearing and belt wear
because of the heavier load and
longer running time. It also in-
creases the chance of the work
being kicked back at you.

long and bearing

To inspect toolhed belt, pul while card
behind it and turn drive sprocket. Look
for frayed belt edges, ripped teeth.

Brushing with toothbrush cleans metal
chips from feed-screw threads. Then turn
screw holding brush to threads.

Old towel spread on bench when you open
power tools keeps small parts from rolling
away (left). Observe how paris go together
and walch for springs that may pep oul.
Clean commutator (shown al card corner
above) with fine aluminum-oxide abrasive.
Hold abrasive to commutator; turn fan;
blow to clean off dirt particles.

e

Ring connector (see preceding pholo) is
fitted into top of holder (above photo,
right) to supply current to brush through
spring. Brushes supply commutator.

® Radial-arm saw: To cure out-of-
square end cuts, use a try square to
check squareness with the table
The means of adjustment varies,
but is likely to be two bolts at the
gide of the bevel latch. Loosgened,
they permit tilting the motor until
the blade is exactly flush with the
square, Tightened, they hold it that
way.

Saw travel should also be squared
with the guide fence. Make a trial
cut through a wide board with a
dressed edge against the fence and
check it with a carpenter's sguare.
If it's out of square, the saw track
isn't perpendicular to the fence. To
realign, first loosen the track arm
clamp handle and lay a steel square
on the table with one edge against
the fence. Then pull the saw ecar-
riage slowly across the table to see
how mueh and which way the travel
is untrue,

The adjustment is usually on the
miter latch, often a hex nut and
getserew or cap nut. Try adjust-
ments carefully. The hex nut may
automatically swing the track arm
left or right, depending on the way
it's turned. When you're satisfied,
tighten the setscrew or cap nut to
hold the new setting. There are also
other adjusting arrangements; read
your manual carefully.

Saw “heeling” mav occur even
when the track arm is sguare with
the fence. This means that the teeth
at the back of the blade are not
following the kerf made by the
teeth at the front. You feel a drag
when you make a cut, Check it by
making a cut into a board, but with-
out pulling it past the board. If the
gaw is heeling, wvou'll see tooth
{heel) marks at one end. Viewed
from the front, heel marks on the
right mean the back of the blade
should be shifted to the left, Marks
on the left call for shifting the rear
of the blade to the right.

To adjust for heeling, loosen yoke
elamp handle and swivel adjustment
bolts. The lock bolts are often under
a cover plate near the swivel latch.
Turn the yoke as required, tight-
ening and testing, until the heel
marks wvanish. Then tighten the
voke clamp handle, followed by the
bolts. On some saw models, heel-
correcting adjustments are at the
yoke's motor-nivot point.

B Drill press: Since most drill-
press motors in recent years have
gealed bearings, only quill and feed
lever mechanisms are likely to need
oiling. If there's play in the quill
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Brushes can be checked and changed in
some fools like this Sears circular saw
withoul opening the motor housing. Caps
unscrew to allow brush removal.

from wear (not likely with average
use), look for a wear adjustment
bolt. Some drill presses have it
Check the drive belt for correct
tension as described for table saws.
The tension can be adjusted by
moving the motor and retightening
the mounting bolts.

® Bandsaw: Check your saw ad-
justments starting with the blade
by opening the upper wheel guard.
If the blade is not centered on the
wheel tire, use the tilting adjust-
ment to tilt the wheel in or out until
it is. Test by turning the wheel by
hand with the drive pulley removed.
Next adjust the blade tension. If
your saw has no tension scale,
adjust the tension handle at the top
until the blade allows a side flex
of 14 in. on a 6-in. span between
upper and lower guides. Set the
upper guide far encugh above the
table to provide the span.

Prior to tensioning, be sure you
have proper clearance between the
blade and the guide pins in the
upper and lower guide assemblies.
For most blades, the distance be-
tween the guide pins and the blade
iz .002 to .003 in. Refer to your
manual, You can get this clearance
by placing pieces of medium-weight
paper between the loosened pins and
the sides of the blade, then tighten-
ing the ping in place against the
paper. When the paper is pulled out,
the proper clearance remains. Be
sure upper and lower pins are in
line so the blade isn't pushed out of
vertical. Ping should be adjusted to
come just behind the blade teeth, If
they touch the teeth, they'll dull the
blade, If they're too far back, they
won't be able to guide the blade ade-
quately.

The blade support (ball-bearing
wheel behind the blade) should be
set 1/64 in. from the back edge of
the blade. If it runs in constant
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Mark brush and spring clip with penciied
X on one side so both can be replaced in
original positions when reassembled.

(Penciled mark will shine on brush.)

S - ‘ ‘
Clean sawdust from lable saw with vae-

uum. Dirt can pack against stops and allect
depth of cut and angle-cutling accuracy.

Clean rust from tool tables and lathe
ways with rust remover. The right side of
this saw table has been reslored.

contact with the blade, it may cause
case hardening and eventual blade
breakage. With proper clearance, it
runs in contact only when work is
pushed through the saw. Tires on
bandsaw wheels last almost indefi-

[

circular saws and reciprocating unit of
sabre saws vary with make and model, but
range from 100 to 200 hours of operation.

Swing cover plate clear to get at wick-
packed opening for lubrication of shaft
bearing on some saw models (left). Satu-
rate wick, but don't over-oil. Reduce dust
in motor with cardboard guard panel cut
to fit around belt (shown above) and sec-
ond panel cut with vent holes to cover
front (not shown in pholo).

V-belt is beginning to break down. Get
longer use from belts by releasing tension
when tool isn't in use. Check for chafing.

nitely as long as you keep them
clean. If they're scored slightly
from long use, dress them down a
little with coarse sandpaper,

® Lathe: The wood lathe is
equipped with heavy-duty headstock



Use toothpick to remove dust blockage
from clogged oil holes. Don't push it in

deep or you'll push in dirt, too.

bearings because of the loads im-
posed. They may be roller, sleeve, or
cone types requiring lubrication, or
sealed “lifetime” ball types that
reguire no additional lubrication.
Follow the lube guide given earlier,

The lathe bed ways (smooth-
ground upper surfaces) and those
of the compound rest (if the lathe
has one) all require an oil coating
for rust prevention and for lubrica-
tion since they are precision parts.
Feed screws in the compound rest
and tailstock also require oiling.
For belt maintenance and tension,
see suggestions given earlier for
belt-driven tools.

\

.
PR

Use light oil to wipe rust-protective film
onlo drill-press column; use gear grease
on the feed-lever mechanism.

Check the bed with a level at both
ends. If any twist in the bed is indi-
cated, use shims under the mount-
ings to correct it.

Portable power tools

B Power drills: Most power drills
are easy to service. In “clamshell”
form, the drill housing separates in
two halves when assembly screws

Well maintained 40-yaar-cld lathe and motor are In fine shape. Weight of motor on

hinged platform tensions belt to overhead jackshafl. Belt from jackshaft to lathe is
tensioned by adjusting screw to reduce drive-balt load on bearings.

Hinged jackshaft platform is adjusted by
tightening or loesening nuts on either end
of ¥-in.-dia. threaded rod.

Make a cover fo protect oll holes close
to sources of sawdust or metal parlicles.
Snap-on sheet-metal cover (shown in
hand) Is used over lathe headstock bear-
ing. Cover lathe bed ways when grinding.

Bandsaw blade should be centered on tire,
using wheel-tilting adjustmenl. Guard
cover has been removed for photo clarity.

are removed. All internal parts are
then exposed, including the grease
in the gear case. The grease should
be replaced after 100 to 200 hours
of operation, or by a rule of thumb
that calls for grease replacement
after the second or third change of
motor brushes. Scoop out most of
the old grease with a screwdriver
and wipe out the rest. The amount
that comes out is a guide as to how
much new grease you should put in,
plus a little extra for the wiping
cloth,

Use oil on the chuck shaft and in
the rear motor bearing hole. The
grease should be a tool type, formu-
lated with enough viscosity not to
work from the gear case into the
motor, Black & Decker, Skil, Stanley
and others offer such lubricants.
They're sold in tubes and have a
consistency like soft margarine, If
the tool has a worm-gear drive, be
sure the grease is suitable. Some
companies make a special worm-
gear grease. Don't use a free-flow-
ing type like outboard motor lubri-
cant.

On most tool motors, brushes
should be replaced before they wear
down to 3/16 in. in length. Any
shorter, and the brushes may jam
and break. They're easy to get at on
most portable tools. In clamshell
drills, they're in removable brush
holders on opposite sides of the
commutator. Change them in pairs,
but take them out and replace them
one at a time so the brush still in
place serves as a guide for replacing
the other. Try to hold the brush and
holder together with wyour fingers
so the brush contact spring won't
shoot the parts around the room. If
you can't match a set of brushes for

(Please turn to page 136)
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WORKSHOP MINICOURSE
\WRENCH BASICS

ince wrenches are used for

tightening and loosening, you
will need one on any job where nuts
and screws are used. Manufac-
turer's now offer a wide variety of
wrenches to suit just about any
task imaginable, But for most
homeowners, a set of combination
open-end/box wrenches is the wisest
first-wrench purchase.

Though wrenches are hand-pow-
ered, you are well advised to use
them safely. If you use an over-
gize open-end wrench on a frozen
nut, for example, there is a strong
possibility of the wrench slipping
and wvour bashing your knuckles.
Thus, the first two safety rules are:
Choose the right wrench for the
job, then use it as shown here,

Typical wrenches, starting at 12 o'clock: Hand socket, pipe, adjustable, nut drivers,
open-end and box combination; In center, assorted Allen wrenches. Combo sel,
right, has five wrenches sized 3/8, 7/16, 1/2, 8/16 and 5/8 inches.

Wrong. Oversize box wrench will round
nut corners and make it nonremovable.

Wrong. Oversized open-end wrench will
slip off, cause severe knuckle damage.

Right. Correct slze fully engages nut
and will not slip o under pressure.

Right. Nut is fully seated in wrench; both
wrench and nut will be spared damage.

Wrong. Never use a pipe or other exten-
slon 1o increase wrench leverage.

Wrong. Never sirike wrench with ham-
mer unless il is of the siriking-lace type.

Wrong. You should mever push on a
wrench because a slip could mean a fall.

Right. Try to position yoursell to pull
whether loosening or tightening.
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CAMATMAN WHISKY—RBLEND - RO PROOF -
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'l'hls Canadlan has a reputaticn for smoath ness.
So you won't catch him drinking anything less than the
smanthestwhisky around.

Windsor. A whisky made with glacier-fed
%ﬁrlng water and aged in the clear, clean air of the
Canadian Rockies.
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1979 DODGE D100.THE LOWEST PRICED
REGULAR-SIZE PICKUP YOU CAN BUY.

|  Value for your money is the biggest reason
| Dodge pickups are so popular. But value
! means more than just the lowest price.
Every regular-size Dodge pickup has a
| rugged-looking restyled front end for 1979.
With optional vertically stacked rectangular
| headlights available. So you get more style for
| your money.
. Every regular-size Dodge pickup gets a
thorough phosphate coating on both cab and
body...plus zinc-rich primers... plus vinyl
sealers to protect cab seams. So you get
Dodge dependability and durability for your
money. So much durability that 94 out of 100
Dodge trucks registered over the last ten
years are still in operation. (Source: R. L. Polk,
Trucks in Operation, as of July 1, 1977.)

White sidewall tires and whesd covers
shown alo eNTTa-Cost OpUons

AMERICA'S FASTEST
' GROWING TRUCK COMPANY.

' And between 1967 and 1977, Dodge Truck

" sales grew 357 percent.That's a lot faster than
Ford's, Chevy’s, or GMC's. Come and see your
Dodge Dealer about buying or leasing a
pickup. He can show you the base short wheel-
base model with the lowest manu-
facturer's suggested retail price in
America* (exclusive of destination Docte
charge). He'll help you get more g ™7
pickup than you bargained for. &8 ol

*B-cylinder D100, Mot available in Calilorns.

DODGE IS INTO TRUCKIN'
LIKE AMERICA'S
INTO JEANS.




Newtechniques
promise super
~sounding -
audio

*| by Hans Fantel

New metal tapes and digital
recording promise delightful
sounds within a few years.

orecasting, as any weatherman
Fwill tell you, is a risky business.
But I'l lay heavy odds that two
radically new recording methods
will determine the shape of audio
for the rest of this century.

Theze new techniques—"meta
tape and digital recording—have
now reached the hardware stage
and were lustily sounding off at the
most recent Consumer Electronics
Show in Chicago. The two are rivals
and only one may ultimately survive
when they hit the market in the
near future,

The chief aim of both recording
methods is to break the one remain-
ing bottleneck in audio fidelity—
dynamic range. This is the span
between the loudest and softest
gounds that can be put on a record-
ing, In live music, the loudness
range is about 90 decibels (db), yet
even the best current recordings
give yvou only about 40 db,

llf

Several video tape recorder mak-
ers offer add-on devices for two-
channel digital recording.

The lower limit is set by the
inherent background noise of the
tape. You can't record sounds so
soft that they're swamped by tape
hizsa, Dolby noise-suppressors help,
but they don't silence the back-
ground completely,

As for the upper limit, it is set by
the magnetic properties of the tape
material. Loud sounds magnetize
the tape to the point of saturation.
If you make the signal louder, it
won't register properly and the
sound distorts, To overcome these

limits, the 3M Co. of S5t. Paul,
Minn., has developed a new kind of
tape capable of taking far stronger
magnetic impulses, The other solu-
tion to the problem—more complex
and more far-reaching—is digital re-
cording. The two approaches are
totally different and we'll examine
them one at a time.

Metal tape

At first glance, an improved tape
may seem a modest innovation. But,
unlike the many tape formulations
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Digital recording highs and lows

Randomly dispersed molecules of air
are first shown (1). Sound causes a
wave through the air similar to a wave
through water (2). An oscilloscope (3)
displays sound waves as a function of
voltage level (the amplitude or volume
of the sound) plotted against their fre-
quency (number of complete sound
waves in a set time). The wave is sam-
pled every 1/40.000th of a second and
each point assigned the value of its
voltage (4). An analog-to-digital con-
verler changes this value to a binary
number—eight on-off values (5). Twe
audio tones represent these on-off bi-
nary components, and can be taped. De-
coded, such a digital tape can exactly
reproduce audio of the original sound.

O5CI LLOSCOPE—

4 500
400 .
o " ™
& 300 . .
= Y
(7]
2 200
: .
2 .
=t frms VALUE = 180
o
D1 23456878 —',..*—"13
IN 1/40,000 SEC A=l . 180N
CONVERTER | .y )BINARY
1 FORM
i
[l
5 t = 1/40,000 SEC

Metafine tape from 3M is first to use pure
metal, nol oxide, coating. On proper equip-
ment, it can give unequaled response.

that, step by step, have upgraded
tape performance to its present
standards, 3M's new tape—to be
marketed under the trade name
“Metafine''—uses an altogether dif-
ferent type of magnetic particle to
hold the sound. In the past, all tapes
used metal oxides, either ferric or
chrome, The limitations of such
tapes stem from the inherent nature
of these oxides. The new tape, by
contrast, uses pure metal instead of
oxides. This enablez the tape to
accept magnetic pulses more readily
and hold them better, and results in
superior frequency response and far
greater dynamic range.

The advantage of “metal” tape—
a8 the new type is generically
called—has long been known. For
vears it was an open secret that, in
addition to 3M, major firms like
Philips in Holland and Fuji in
Japan were pushing the develop-
ment of such tapes. But everyone
kept stumbling over difficulties.

One trouble is basic geometry.
Large objects have small surfaces
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metafine &

TOus EQ casselin

relative to their wvolume, and vice
versa, The pure metal grains that
form the working parts of the new
tape are very small (about 16 mil-
lionths of an inch in length and 3
millionths in thickness) so their
relative surface is huge. As a result,
they oxidize rapidly when exposed
to air, undergo spontaneous com-
bustion and burst into flame.

3M keeps very quiet about how
they got around this, while their
competition, presumably, is still

putting out small fires. The com-
pany has plenty of experience with
all kinds of sticky coating materi-
als, so my guess is that they some-
how manage to seal the tiny flam-
mable particles into a goo that keeps
them from contact with air.

I heard the new tape played on
3M's own fancy equipment, and the
result is truly remarkable. The bass
convincingly reaches down to the
very bottom, the highs sparkle, and
the ultrasharp transients seem
etched into the air. Above all, the
expanded loudness range and quief
background give the music a start-
ling dramatic impact., These impres-
gsions tally with the specifications
for the new tape—a dynamic range
T db greater than that of the best
current tapes throughout the fre-
quency range, It was the first time
I ever heard a cassette sounding
better than the best dise record-
ings!

The long-range implications of
thiz single fact are enough to upset
all kinds of audio applecarts. Ulti-
mately, cassettes are likely to re-
place dises as the preferred medium
for top-fidelity recordings.

There is, though, one big hitch.
The new tape is only partly compat-
ible with current cassette decks. It
will play on some present equip-
ment, but you can't record on it
Metafine tape requires higher bias
and erase currents than present
tapes. Moreover, the heads of pres-
ent decks can't accept these high
currents without magnetically satu-
rating, so the heads have to be rede-
signed, too. At present, only one
cassette deck—the Tandberg TCD
5320, selling for $1300—ean record
on Metafine, along with convention-
al tapes,

But 3M ian't worried, and plans
to introduce the new tape almost
immediately at a still undisclosed
price. “When chrome tape
firat appeared a few years
back,” a 3M marketing
executive told me, “it
didn't take long for eguip-
ment manufacturers to
come up with the right
decks for it. So, if history
repeats itself, the audio in-
dustry will adjust to Metafine just
as fast."

He may be right. Just about every
deck manufacturer is working
around the clock to ready new mod-
els for Metafine. A few technical
standards still need to be set, but,
barring basic snags, Metafine decks
in various price classes should be
hitting the stores by mid-'"T9, Mean-
while, a well-known classical record
company, Connosseur Society, has
already announced plans to produce



Metafine cassettes

prerecorded
which can be played on any deck—
new or old.

Digital recording

The other attack on the present
limits of audic—digital recording—
is more radical, using a technology
taken from the computer sciences.

Up to mow, all audio recording
operated on the analog principle:
The actual sound wave was repre-
sented mechanically in the record
groove, but a waveform can never
be reproduced with absolute accura-
cy. This method is also troubled by
background noise originating in the
tape or disc itself. Digital recording
gets around both these drawbacks.

At the last meeting of the Audio
Engineering Society in New York
City, a leading audio expert put the
whole development in perspective:
“A peneration ago, the computer
industry recognized the advantage
of digital over analog techniques.
The development of miniaturized,
high-speed solid-state circuits in re-
cent vears now enables the audio in-
dustry to follow a similar path.”

Digital systems can be defined as
devices in which information of any
kind (sound, images or alphanumer-
ic data) are stored, transmitted or
processed in the form of electrical
pulses which represent numbers.
Applied to musie, this means that all
audible frequencies and loudness
levels are encoded as binary num-
bers, . which computer circuits can
handle. Translated into binary num-
bers, the gignal becomes immune to
" noise and distortion, for numbers
permit no ambiguity.

Putting it another way, the digi-
tal part of a recording system is
incapable of telling a musical un-
truth. Frequency response and dy-

Tandberg's TD 20A (shown)
and the cassette version,
TCD 320, are—as this is
wrillen—the only machines
that can record on Metafine
tape. Other manufacturers
are expecled to get into the
act soon. Tandberg's reel-
to-reel sells for $1300,
while casselle deck s
priced atl $650.

namic range—those tough chal-
lenges for analog recording sys-
tems—are no problem here. If you
want wider frequency or loudness
range, all you have to do is assign
the extra numbers to represent the
added information. The diagram on
the facing page shows just how the
digital equipment encodes a musical
waveform.

Digital recording for the home is
pushed mainly by the Japanese com-
panies making home video recorders
(VTRs). With their enormous re-
cording bandwidth (about 3 MHz—
3 million eyeles per second—are
needed to record video), VTRs can
easily handle all the “bits” of num-
erical information that represent
musical frequencies and their loud-
ness levels, After all, it takes “only™
about half a megahertz (500,000
cycles per second) for digital sound
recording. So, naturally, Sony, Tech-
nics, JVC and Mitsubishi recently
came up with special adapters that
convert their VTRs into two-chan-
nel audio recorders.

The sound I heard from these
ingenious gizmos can only be called
superb. Still, I don't foresee digital
recorders in their present form as
household items. For one thing, out-
gide of “live"” music played by flesh-
and-blood musicians, I know of no
program source ‘‘clean' enough to
justify the use of such a recorder.
For copying records or taping off
the air—program sources already
“contaminated” by the usual techni-
cal bottlenecks—a conventional ana-
log recorder will do just as well.

Besides, a $1000 VTR may bhe
affordable to some, but I don't see
many audio fans shelling out anoth-
er 32000 or more for the digital
audio adapter.

For the time being, digital re-

cording may appeal mainly to studio
technicians for making master
tapes of the highest possible quali-
tv. Among major record companies,
it seems to be catching on fast. It's
hard to believe that there is a long
waiting list for 3M's 32-track digital
studio recorder, which ecarries a
price tag of $150,000!

Could be in homes soon

Even so, digital audio may find
its way into the home a lot sooner
than most of wus anticipate. The
video disc—already in an advanced
stage of development—may hit the
market almost any time.

Like all other wvides recording
media, the disc has a multi-mega-
hertz bandwidth. This enables it to
carry digital sound as well as video,
Panasonic created guite a sensation
at Chicago’s Consumer Electronics
Show last summer with an audio
version of its proposed video dise.
Spinning at 450 rpm, it held 30
minutes of stereo music per side.
Panasonic predicts that a single
plavback unit, capable of handling
both video and digital audio, will
sell for about $500,

In addition to Panasonic, a whole
pack of competing companies are
jumping on the fast-approaching
video-disc bandwagon with vari-
ous—and mutually incompatible—
systems. Some, like RCA and Pana-
sonic, use mechanical scanning by
means of a stvlus tracing a groove,
as in a regular record. Others (not-
ably Philips and Mitsubishi) use
ultrasharp, wear-free laser beams to

Fey0y

"METAFINE" i

Cr0; OR
HIGH ENERGY

A hysteresis loop shows how Metafine
holds more of a magnetic charge than
gither iron oxide or chromium dioxide
coatings used on present tapes.

read ont digital information.

All of these systems will be usable
for digital audic as well as video,
and their competitive race for a
poszible billion-dollar market will
eventually bring down the price. At
that time, the digital disc will
emerge as a realistic rival to the
Metafine cassette as the leading
medinum for top-fidelity sound. And
it's you who will make this ultimate
choice. ™
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HIDERWAY
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14 CHRISTMAS DECORATIONS
(Confinved from page 77)

awl and glue wire. Seal, prime and spray paint.
Glue leaves and apples In place.

3. Tree candleholder centerpiece

Malerials: 3-in.-dia. dowel (2 pleces 4%-in.
and 4 pieces 3 in); 1 block of wood 43 in.
8g. X 10 In.; 4 blocks 4 in, 8g. x 10 In.; 2 blocka
A% in, x B in.: soealer; primaer; gresn spray-
anamal paint.

1. Glue uwp wood to creale blocks (see
terinls lisi) for turning.

2. Tumn blocks in lathe as indicated to make
two small tress (5), four madium trees (M) and
ona large trea (L).

3. Bore candleholding hole while tree |8 in
lathe. Or clamp tree 1o drill-press table te bore
hale at centaer.

4, Bore holes for dowels on tree bases as
marked, Use scrap wood bensath sach tree plus
hand screw clamps to assure tree being level
(80® to drill bit).

5. Seal, sand and then finish by applying
saveral coals of green spray enamel. Sand
lightly between coats and wipe with tack cloth
before applying next coat,

4. Rocking chair ornaments

Materials: Va-in. basswood: 5§, 1/16x2%-in.
dowels for back: 2, 1/16x2%-in. dowels for back;
4, 1/16x%-In. dowels for arms; 4, Vexil-in.
dowsals for legs: 2, 1/18xTh-in. dowels for leg
crosspieces; white glue; sealant; primer; spray
enamal and bottled enameal paints,

1. Cut all dowels and basswood piaces. Sand
edges smooth

2. Use an awl or nall te bore holes for
aflaching dowels on chair back, arms, seat (lop
and under sides) and rockers.

3. Glue the two long dowels at the ends ol the
chalr back with the five shorer dowels in ba-
tween. Let the glue set several minutes and glum
thése dowels to the seat

4. Glue the arm dowels info the arm and glua
this assembly to the back and seat,

5 Glue the rocker assembly together. Let it
sel somewhat, then gluee the cross dowels in

place
6. Giue the rocker and seat assemblies logether.
7. After glue dries, seal, prime and paint

following general

5. Candy cane candleholder

Materials: 1VaxT-in.-dia. pine base; 1M-in.-dla.
dowaels; 3-in.-dia. dowels; 7 small baby lood Jar
lids; Permabond-Super Glue; Sherwin Willlams
Marveihang satin  polyurethene wvarmish; primer;
green and while spray enamel painis; Ve-in.-wide
red vinyl tape.

1. Cut pine bass. Mark ol dowel placement
and bore holes V%-in. deep. Sand base amooth.

2, Cul dowels to size. Vamish and paint
dowels while or leave natural ss Indicated on
plan. Wind red wvinyl tape around white dowels
for candy siripe affect.

1, Glue dowels into base.

4, Spray palint jar lids green, glue
place, add candle cups and candles.

painting directions.

lida In

6. Wall sconce

Materials: T7/18-in. ocak or other hardwood;
prismatic film: %-in. brass candle cup and
2-in.-dia. brasa candle plate; V-in. No. 6 rh

screw and washer; 2, 1-in, No. 6 th screws; dark
wood slain; polyurethane clear finish; white
glue, See Shopping Information lo order kit

1. Cut wood pieces, siain and apply finish.

2. Mark prismalic  film patlerns on backing,
chacking that siar patierns colncide on longer
film cutouls. Use wulility knile to cul.

3. Trace window outlines lightly om wood for
proper placement. Peel off backing and press
film; it will adhare instanily.

4, Attach the base 1o the back with glue and
scraws. Secure candle cup and plate, Bore hole
to hang sconce.

7. Balloon ornamenis

Materials: gutter strainer; 1x13-in. dia. dowal;
1-in.-wide colored vinyl lapa; white glue, acrylic
paints in several colors; Chrisimas tree hook;
adhesive mailing label to make top fag.

1. Cut dowel 1o length.

2. Shape guner strainer sround dowal.

3. Secure with white glua and colored tape.

4. Hand-paint decorations on strainer band
and vinyl tape.

5. Attach Chrisimas tres hook. Glus on mhall-
ing label and cut to flag shapa.

6-WALL |
SEDNCE

STAR
PATTERNT 1
PRESSUREH
SENSITIVE]
PRISMATIC
FILMIN T
~ SHADED -+
MEAS. i

M‘.‘-E '

3 T 'B" — ..'......_.._'-.

Ll
7/16 x 3-1/8 x 4-1/2" CANDLE HEST FASTEN
WITH 1" NO. 6 FH SCREWS THROUGH BACK

B. Veneer ornaments

Materials: Colored vensers (see Shopping In-
formation)—white, blue, red, grean, yellow, pur-
ple, gray, orange, pink (or color white with pink
felt=tip pen); Y-in. plywood; white glue; off=
white or other complementary celor paint for
plywood back and edges; clear spray lacquer.

1, Maks drawings (ses plan).

2. Cut threa pieces of Yax3lad-in. plywood
for Christmas tree, large bulb and church., Cut
threa pleces of Vixdxd-in. plywood flor Santa,
small bulb and star.

3, Cut and apply background wvensars to tha
plywood: grean (trée), blue [large bulb), orengs
[chureh), red (Santa). green ([small bulb) and
leave the star blank. To apply venser lightly and
evenly coai the plywood with white glue. Press
down the vensers and weight or clamp. Don't

clamp direcitly on the weneer—protect It with
scrap ‘wood.
Also cut five points and center for star. Giue

center in place and weight or clamp wntil dry.
Glua points one at a lime, pressing until dry.

4. While panels are drying, cul out vaenoer
overlayas for @&l decorations. Cut with several
passes with the point of a sharp utility knife.
Cut small discs with paper punch for Santa's
eyes and ftrea decorations.

5. Whan dry, cut out star along outside lines
with & coping saw. Glue on center disc. Remove
other panals from presa and aand veneers smoocth
with medium, then fine-gril sandpaper. Use car-
bon paper and pencil to trace outline of church,
trae, Santa and two bulbs on appropriate panels.
Cut along oulline of each design with coping
or jigsaw. Apply veneer overlays to each deco-
ration with vary thin coat of glue, allowing it to
become {tacky before pressing Into position.
Apply clamps or weighis.

6. Whan panels ara dry, carefully sand adges

{Please lurn lo page 121)




Evelylhmg a wagon was.

Perhaps the time has come when even the biggest
9-passenger wagon you can find i1s dwarfed by the
number of people and possessions you have to cart
around. Not to worry, family travellers, GMC brings
you the Rally Wagon. A big family vehicle where
seating for an even dozen is available. And that’s
e.f*afmg with style, as yuu can see from the

; | The interior shown is called the Rally STX. Notice
' thdt the upholstery is a snappy Glen Plaid. The front seats are the available reclining and
swivelling bucket type; each one having two, large retractable armrests.

The instrument panel houses all the usual gages, dials, and indicators. And, of course, you
can equip any Rally Wagon model with all sorts of carlike extras: air, stereo, Cruise Control,
tilt steering wheel.

But a few things you'll always find on a GMC Rally Wagon that you would never find
| on the station wagons of yesteryear, or any year for that matter, are: A huge 44-nch sildmg
side door to welcome you all aboard. A great, “over-the-car-tops” .

- view of the road from behind the large windshield. And available "“Sssacl 1
[ rear seats which are completely removable for added cargo room. O""“ syl o I Tt
GMC'’s 1979 Rally Wagon. Just the thing for families who like S S ""‘ i

to travel tﬂgether Wlthout getting shoved together. Bad e

hr*

adivisia
Genera

Motars
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Popular Mechanics plans have
been helping readers do the "im-
possible” for over 75 years. Here
are just a few of the exciting PM
plan projects.

SCAMP-A revolutionary all-
metal, VW-powered acrobatic bi-
plane that puls you in the air for
less money than you'd think pos-
siblel With PM plans, man's dream
of solo flight is easily attained.
$49.98
{Featured in Dec., 1873 issue)

BOONIE BUG-A dynamic, new
vehicle concept! Constructed from
a VW bus chassis, the 'Boonie’
offers the go-anywhere ruggedness

of an ATV, the sleeping and camp-
ing facilities of an enclosed van
and the smooth-riding quality of a
conventional station wagon at
highway speeds—all rolled into the
slickest looking vehicle everl Do-
it-yourself with PM plans. $14.95

{(Featured in March, 1974 issue)

DUTCH MINI-BARN You con
erect our most popular backyard
storage structure for under $600.
The roof design is somewhere be-
tween gambrel and mansard but
it reminds us of Dutch colonial
architecture. With 8 {t. of head-
room inside and 10 it. by 1315 ft.
floor spaceit’s fairly large although

it looks small. More than enough
room for bicycles, lawn fumniture,
garden tools or use it as an office
workshop or potting shed. Two sets
of plans included, one for yourself
and one for your building depart-
ment, £5.95

{Featured in Augus!, 1972 lssus)

STORYBOOK PLAYHOUSE —
Put up a shed and the neighbors
mey hate you, but build this hand-
some little house and you'll be the
hero of the neighborhood—espe-
cially among the small fry! This
compact structure looks more like
a storybook cotlage than a toal-
house—but you can readily use it
for storage. In fact, wide barmn-type
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doors in the back lead to a special
tool-storage room walled off from
the playrooms. You can hang a lot
of garden tools inside and still pro-
vide plenty of play space, An extra
set of plans is included {or a build-
ing permit. $5.49

{Feaftured in July, 1973 issue)

LAND AND WATER AIR
CUSHION VEHICLE-A go-
anywhere air-prop craft, the excit-
ing Cobra ACV skims land or sea
at speeds up to 60MPH. 14 ft. long,
with room for two passengers this
innovative wvehicle will cost you
less than $800 to build. A unigque
project for the serious deo-it-your-

selfer (caution must be paid in fol-
lowing all operating instructions).

The joys of owning and operating
this futuristic hover wvehicle are
truly inestimable. $12.95

{Featured in Sept., 1975 issua)

SCUBA-TOW-_The electric-pow-
ered sea scooter that performs like
costly commercial modelsl Motor-
ized Scuba-Tow will pull vou on or
under the water for hours of effort-
less snorkeling or scuba diving.
Rugged, light weight and depend-
able—you can bulld Scuba-Tow in
a weekend or two from PM plans.

$7.95

{Featured in July, 1974 issue)

Popular Mechanics has hundreds
of other exciting projects and step-
by-step plans for vou to e
choose from. Send today
for the complete cata-
logue. Just 50¢.

Popular Mechanics,
Dept. 1278
Box 1014, N.Y., N.Y. 10019

Please rush me the PM plans

and/er catalogue

Scamp Duich Mini-barn

[ 54098 []%595

Boonie Bug Storybook Playhouse
[ #1495 4549

Land & Water Air Cushion Vehicle

[ #12.95

Scuba-Tow PM Plans Catalog
O $7.95 0O so¢

MNome

Address

Clby Stale Zip

Please clip and mail with check or money order




Now you can do it! Even if you've never repaired anything

in your life. You can do over 100 maintenance and repair
jobs on your car with the help of a Saturday Mechanic
Car Care Guide. And you'll save money every time.
Anything from just changing your oil, to doing a
complete tune-up. Anything from replacing your wiper
blades to doing your own brake job. And Saturday .
Mechanic tells and shows you how on your particular car. . e i
Your Car Care Guide will: R [
¢ take you through every job step-by-step mﬂm '
* tell you what to do in clear and simple language \
e show you where and how with nearly 200
drawings and photos
Saturday Mechanic has 14 different
Car Care Guides. One for each of
America's most popular U.S. and
foreign cars. So there's bound to be W
one for your car.
Available wherever auto acces-
sories are sold. Or forthename ofthe
dealer nearest you write to Saturday
Mechanic, 1790 Broadway,
New York, N.Y. 10019.
You'll feel so confident about doing car
repairs that you'll say, “I can do it!"

SATURDAY
MECHANIC

AHE GLIDES are now availablgat thess 1

3, - Avito Parts & Equipman ™ Al off
ook - Consumar Auto Parts - Caolch A
gen Auto Supply (Texws) - LincolrgPlasa
UL Ontario Parts Flug |M||1I|'|'| | F’H.u‘.u:d" fa

ifty Auto » TowdlGtlys - Ufch Bill  Warl Nk

SATURDAY MECHANIC GOl

Discount Auto Parts - Agel
Supply. Chris® Auto Suppl
Halghtuto - Jay Alte Si
Madell's SRhoppers World -

Tempo-Buckeya - Timias Sl
- o i

lI‘h‘ﬂ-«v .
RElalls




14 CHRISTMAS DECORATIONS

(Confinued from page 116)

Balloon omament (s guller siralner shaped
and taped around a 1xds-in-dia. dowsl.

and apply several thin coats of spray lacquer.
7. Carefully paint edges and back of oma-
mant and bore a 1/16-in. hole in each to hang.

9. Top ornament

Materials: 1-1/16x22%-In.-dla. hardwood top;
1xVa-in.-dis. dowel; while glue; -in, tip of Bd
common nail; sealant; primer; spray enamel
paint; plastic 1ape; enamel paints in jars

1. Turmn tha top on a lathe,

2. Bore a dowel hole and insert with glus.

(Plaaze liin 1o page 122)

172" sas. |
T
YELLOW

8-VENEER ORNAMENTS

L Tl =l R G N |
HOLE FOR CORD | | {

L
GREEMN
e

Ll h  =af Y M |

RED pink ~ BLACK|PURPLE || oRANGE
BLUE VE[LOW
’ ] '\
PURPLE |

1WHITE

[ YELLOW

b Assemble
s your own
BASS BOAT KIT and
turn a weekend of
enjoyment into a life-
time investment.

send §100 lor brochure and information ta PH-12 |

GLASSLINE PRODUCTS, INC.
1B30% MINNETONKA BLVD., DEEPHAVEN, MN 55391

Hawe AGE
ciry ==
ETATE ne
Euiihl
[ T - L
[TUTE TR M-

From Maly The Ultimate in

HISTORIC SHIP
REPLICA KITS

Frame and Plank Construction

World famous SERGAL and
MANTLUA kits: large magnificent
replicas {up o 51" long) with
beautiful walnut planking and com-
ponenis and cast-brass details
Virtually museum pieces when
completed, Large-scale plans, En-
glish instructions, all materials in-
cluded. Also, hundreds of other
superb ltalian kits, plans and ac-
CES50res,

Send for our 88-page,

full-color catalog,
only $3.00 —
refunded with your first arder.
(Far purchase of ships, major
cradil cards accepted.) Mail check to
our negw U.S. Warehouse address:

MODEL EXPO, INC.
Dept. PM-12 / 230 Second Sireat
Dunellen, N.J. 08812
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AMERICAN

TOOLS YOU CAN TRUST m

TR

PROFESSIONAL
TOOLS,
FOR EXPERTS
& AMATEURS

THE
AMERICAN
FORGE

K SOCKET RELEASE

RATCHET

The patented o
release button on the rat-
chet frees the socket at one touch for
fast, easy socket replacement even with
oil-soaked hands, Buy the push-button
ratchet, separately or with socket sets,
at leading hardware stores everywhere,
Buyer Prolachion Guaranbee American Forge will replace

any tood which does not give risfaction-
frew of charge. At the place of purchase, (No time bimit)

AMERICAN FORGE
TIPS ON TOOLS
For minor household and automo-
tive repair jobs, a socket set and
ratchet is the fastest and strongest
way to turn a nut or boll. It's the

salesl, too. Sockel action will not
slip off the bolt head, scrape your
knuckles or throw you off balance.




14 CHRISTMAS DECORATIONS

' ' Q-ZIZZER i
Epwvw—) ) (Continued from page 121) ORNAMENT NO. 21 NYLON
' . 1/8"-Di4. HOLES 1B5-LB.-TEST

v

316" FROM CENTER CORD
prjESE:l"ltS 9-BALL AND CUP FOR CORD 1/4"Dia. [ yZu0IA
America’'s most ORNAMENT (8 REQD.)
USEFUL gift for the ;}f--_mg_mmﬁ”“ e
Do-it-Yourselfer! CORD END.

12 x 2-3/4"-DIA.
HARDWOOD DISC

3. Bore bottom hole and insert nall tip with
alue.

4. Seal, prime and spray paint,

5. Use thin strips of vinyl tape to make stripes.
Hand paint the decorative designs, using enamel

ND. 21 MYLON paints.

CORD, 185-LB. TEST :
:lM"Nn.-tFH% 8. Ball and cup ornament

h Materials: 2% x2Vax2¥-in. hardwood block;
WOOD SCREW Vh-in.-dia. x 11-in, dowel handis, Ts-in.-dia. ball
or macrama bead: Mo, 21 nylon iwine, 185-lb.
tesl, I0-in. long: % in. No. 4 th wood screw;
white glue; sealant; primer; spray enamal paint
and decoratlive enamel painls In jars.
1 1. Turn both ball and cup on a lathe from
l hardwood. Either use a faceplate to hollow out
| the cup or bore It oul later. Il you domn’t have
" a lathe, roughly bore oul the ingide of the cup,
than smoaoth It with a drum-rasp drill attachmant,

9 R 9] RNAM ENT

1/4" DOWEL

followed by sandpaper.
2. Bore a pilot hola In dewel and cup. Alsa

bore hole in dowel and ball for twine. Attach

T dowel and cup with screw.

f/" 3. Tie one end ol the twine alter threading it
X through the hole In the handle and glue the othar

’ end Inside the ball,

4, Saal, prima and paint as previously nated.

S Draw, then hand-paint decoration on cup.
__:4 9. Zizzer

Materiala: ¥x2%-in-dia. hardwood dise, Ve-in.-
dia. x 2Vs.in. dowal handles; MNo. 21 nylon twine,

PILOT

| 185-lb. test, 40 in. long: sealanl, primer, spray
HOLE 1/4" S80S, onamal and Brush.applied decoralive enamel.
FOR TIP —F 1. Cul out the dise, sand adges and bore holes
s neaded.
CUT TIP FROM 38 “ﬁ.l.?uhf:n-ul handles, sand edges and bore
SHDOT A STA.FLE ﬁdﬁﬁ?m”n“ “3. SIIIaL :rirr:- and spray paint. Hand-paini
corative dealgns.
WHEREVER YOU'D

MNAIL! [§1- COOKIE CUTTER /4" STRIF OF o With a three-squars file,

DRIVE A ORNAMENTS TIN-PLATED STELL 172 mé‘— mold & tin strip around

You'll handle all of the 1,001 home fix- a shape ecul o 3.in.

up fastening jobs faster, cheaper, l stock. Overiap ends Y

batter! It's a breeze: one squeeza and in. and ecul with iin

you've nailed it with Arrow's powerful snips. Sacure ml:m

T-50 Staple Gun! All steel construc- \ L ::':I"“Fh'“;'“ o

tion, jam proof, lasting chrome finish rd N ( H..-.: '::..mn on ihe

Lises six staple sizes e 3 ¥ : troe with red cord or

F'J ;I ribbon. You can also cul

wood Initlals and meld

T ’ = A : f tin around them io make

N :h J [ personalized cookie-cul-

1 ii: ter ormamenls lo hang or

.’f"'uu E f} 3}:\.? . glve sa glfts.
"'} ﬁli# j.'
Mo, T-50MP 8-PIECE MULTI-PURPOSE STAPLE GUN
KIT includes Arrow’s All-Purpose T-50 Heavy Duty r
Slaple Gun plus all these extra accessories; slip-on
Wiring Attachment, slip-on Screen Attachmant; slip- ’#
on Shade Attachment; staple fter, 1250 T-50 W°
staples; 1250 T-50 %" staples, 1250 Ceitile staples
Complete with heavy duty meided slorage case

Sold at all leading Hardware, Home Cenfer f}
and Discoun! Deparimen! Sfores everywhens Ck
ARROW FASTENER COMPANY, INC. A

271 Mayhill Streetl, Saddie Brook, N.J. 07862 |
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10. Plastic tree ormaments are rings of plasiic
tubing with decorations embedded in resin thai
is poured inside the rings.

13 -SANTA WINDOW

HﬂNGINITSi_.E._ _

& EN
IS MIRROR
FIMAGE]

TTTT

0 B OO L

|

144" 505
5 Q1N

4, Thread cord through center holes of disc
and handles; tie knot securaly.

10. Plastic iree ornaments

Materials: 3-in.-dia. clear or colored ucquu:.
lubing cut info Va-in. rings: clear casling resin
and catalyst; embedments swuch as dried flowars,
pine cones and evergreen, hangers. For your
nearest plasiic supplier check the classified
directory under Plastics—Raw Malerials—Pow-
ders, Liguids, Resins, Efc. You'll also need a
dowal or other stirring stick, 2-lb. coffese cam or
other conteiner 1that can bs discarded {or use a
plastic bowl—dried resin will chip off it); medium
and fine-grit sandpaper; aluminum foil; fell polish-
ing pad and polishing wheel; polishing compound
for plastics; cement used on plastics. Work in a
wall-ventilaled area.

1. Cut twbing rings.

2. Spread aluminum foil on flat surface, and
place clean, dry iubing rings on it

3. Be sure coffee tin or other mixing conatainer
is clean and dry. Carefully measure out resin—
use aboul Vi Ib. for every two lubing molds.
Carafully measure oul the amount of catalyst
noted in the manufacturer's directions and stir

4, Fill the mold halbway with resin. Hold
the mold with one hand while you pour. Let
it cure. (Temperature may reach 150* during this
lime so be careful wheare you place it)

5. After first layer has cured (it will take
two hours to become sticky, but let it cure wntil
complately hard), position embedments. Make pine

12-MINITREE CENTERPIECE _

FPRESSURE-SENSITIVE
PRISMATIC FILM DISCS,
RANDOMLY PLACED

1/47 CLEAR SHEET
ACRYLIC PLASTIC

b S

l
1/2" DIA,

3/4" DIA.
|

" DIA.

OTHER SIDE
1S MIRROR
IMAGE

1/4 % 3/4" SLOT
1/4 % 1" SLOT

Add wire handles to clicker punches and cut film
discs. Work on hardboard to get clean culs.

cong flower by positioning petals individually In
circle shape, overlapping in several layers,

6. Again mix resin and caetalyst; fill molds
to top—almost overflowing (steps 3 and 4). This
layer will fill places where the Ffirst layer has
shrunk away from the tubing.

T. After resin has cured, lilt away from
gluminum foil, sand and polish rough edges
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your skill.

Mow you can bulld your
own Mason & Sullivan
heirloom unlhmnﬂm
reproduction ¢l

Owver 20 diferent models
available in do-i-yoursel,
pre-cul or sami-assembled
form Tar all levels of skill,
Grandiather, Grandmaother,
wall, desk, mantle and mose. |
Al solid %" hand-matched |
kiln-dried hardwood in wal-
nut, oak, chearry of Honduras I
mahogany. iImported preci-
sion mavements and chimes.
Solid brass dials. Clocks I
you'll ind challenging 1o
make and al a savings you
canappreciate. So, if you'ra
looking for the finest clocks
around . . . dom't waste
another minute. Build a
Mason & Sullivan. s well
worth tha effort.

Send for our
new 48 page
catalog today.

0 Pleane Send me your new color
calaiag of lop guahty antique repro-
duction clocks | can buld

0O 1encloss 50¢ lor caalog

Mama

Address
City/Slate Zip

Mason & Sullivan Co.

Dept. DHM, Osterville, MA 02655

I
I
I
I
|
I
I
I
|
I
I
I
I
|
I
I
I
=

—_——

o
-’does it!

Difficult

Maokes an
Ideal Gif!

Combines PORTABILITY with
drill press ACCURACY!
Arterh Portokgn 1o your %" or %'* pawer hand dnll, and
you ton do g wide voriely of jobs thel used to be difliculd
if mot impossible, Portalign furns your power hand drill
info o VERSATILE, PRECISION TOOL. . it's wniguel
Look at these capebilities: * Drill 90 degrees o
flat surface » Adjustable depth camtral = Drll hales
of consistent ongles = Instont centering for drilling
on round steck ond pipe * Add the proper bits, ond
Portolign ton be used os o drum sander, shoper,
grinder...even o router!
Far pdddiana! i ormeton, wede
RTALIGN TOOL CORPORATION
Dept. B-3, P.0. Box A-BOSAT, San Diego, CA 92138
You'll drill @ “'hole" lot batter!




IS, QUNCHEST

Removing
the paint and varnish . ..
with versatile KWIK
ALL-PURPOSE

PAINT REMOVER

Remove all the paint and varnish on
the job easily — and you're the boss!
KWIK All-Purpose handily does the
job for all kinds of wood and
synthetic surfaces. Apply . . . then
wash or scrape right off. The choice
of professionals, yel so easy to
handle. From America’s paint-
removing specianst. At your local
paint or hardware dealer. |f your
dealer doesn't have KWIK, writa;
Chemical Products, P.O. Box 400,
Aberdeen, Md. 21001

FREE BLUEPRINTS and TRIAL LESSON

-

[

—for your greater success in Building

Beginners, craftsmen, even foremen and
superintendents, have sent for these free
blueprints and trial lesson in Plan Readin
as a means of trying out Chicago Tech's
home-study Builders training, Learn how
Fun can master Plan Reading— Estimat-
nig—ancl the practical details of all types
ot construction in your spare time at
home. Mail coupon below or phone
TOLL FREE—see how you, too can pre-
pare for a better job—higher income, or
start your own contracting business.
& PHOMNE TOLL FREE (24 HRS.)
1-800-528-6050 Ext. 810

CHICAGD TECH/School for Builders
2000 5, Michigan Avenue, Chicago, Ill. 80616

ICAGD TECH/School for Bullders  Veterans
gﬁ-fi PM-1282000 5. Michigan Ave., Check
Chicago, I, 60615 Hers [
Please mail me a Free Trial Lessan, Blueprints

and Builders Calalog. | undersiand there s no
obligaticn—no salesman will call,

NAME
ADDRESS.
CITY. STATE TP ___

————— e - -
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14 CHRISTMAS DECORATIONS
{Continued from page 123)

8. Bore o small hole at top for hanger mnd
secure It with cement used on plasiica,

11. Cookie cutter arnaments

Materials: 3a-in. pine stock for patterns:
Ya-in. & 18:In.-long tin-plated steel siripa [(check
classified directory under Tin plate or refer to
Shopping Information al the end of the story);
solder with rosin-flux core.

1. Draw pallerns on pine slock and cul oul.

2. Cul tin strips ta length.

3. Shape tin sround paitlerns, pressing in place
with thres-squara file io gel sharp bends. Owver-
lap ends % in. and cul excess,

4. Hold with clothespine or clips while you
solder at overlap,

12. Minitres centerplece

Materials: Vax10Ven1B-in, shesl acrylic and
prismatie #llm, (Far kit Including punches 1o
make decorations see Shopping Information balow.)

1. Trace outline of tree and cross brace onio
sheet acrylic. Draw on the protective masking
and don't ramove it untll all cuiting and poligh-
ing is done.

2. Cut the outling with & line-tooth blade in
jig or sabre asaw. Carefully cut the rectangular
naolches somewhal undersize and flle them to size
for an accurate alip fit.

3. Scrape out the saw ripples on tha iree
edges with a sharp knile blade or the back ol &
hacksaw blade with il back edge ground Mfal
and cornars sharp.

4. Band the wedges smooih
papars with grits up 1o B0O0.

§. Polish 1o a high gloss by hand using & damp
clath and polishing compound or with a power
buMing wheel. I you polish by hand, hold tha
work firmly in a vise and work the cloth in the
same manner as polishing a shoe. Finish off
with some passes ol a dry cloth. Remove paper.

6. Cut the film discs with scissors or, lor
speed and Bccuracy, with punches. Use saddler's
punches, paper punch or clicker punches. Fress
discs into place.

using abrasive

13. Santa Claus window hanging

Matarials: YexG-im.-dia. acrylic disc, (Have this
cul by your supplier,) You'll also need a Dremal
or other flexible-shaft tool with thesa atiachmenis:
Tungsten carbide cutier (Mo, 9809, 118 or
equivalent) to cut outlines; small round engraving
cutter (Mo, 107 or equivalent) for delail work;
twist drill to bore hanging hole; plus an indelible-
ink flelt-tkp pen to Wransfer drawing

1. Enlarga design. Place it wndar the acrylic
disc and draw design on disc with felt-tip pen.

2. With carbide cufter in Dremeal tool, go over
all lines as il retracing them.

A Use same culler and round engraving cutter
to give toxture where areas are darkensd on plan,

4. Use twist drill accessory to bore hole for
hanging.

5. Polish away pen markings with
on a soft cloth.

toothpaste

14, Wreath window hanging
Materials: clear casting resin and
embadments such as pine boughs, cone,

catalyst;
driad

GOLF'S SECRET WEAPONS

14. Pine bough window hanging ls made of cast-
ing resin that ls molded in & pie tin lo produce
the aliractive rippled sdges.

flowers; hanger. You'll also need a frozen-ple tin;
dowel stirring stick; cofee lin or bowl that can be
discarded; Dremel or othar flaxible-shatt tool
with tungsten carblde cutter (No, 9809 or equiv-
alent), Work in a well-vent/lated area,

1. Carefully pour mbout 2 lbs. resin into bowl
and add catalyst according to directions on
package; mix.

2. Pour half the mixtura into the clean, dry ple
tin,

3. Position the embedmants in the resin.

4. Slowly, so as nol to disturb the embedments,
pour rest of redin In the tin, Use mixing stick to
submerga the embedmenis |f needed,

5. Allow the resin to cure (it may heat up to
150°, so use care in placing If). When It is hard
and competely cured—it will be cool—remove
it from the tin.

& Sand off rough edges,

T. Il you add a greeling, first mark il on tha
dise with an Indelible felt-lip pen.

8. With a Dremel tool and tungsten culler re-
trace the pen lines,

9. Remove exceas pen marks with loothpaste
and & soft cloth.

10. With twist-drill accessary in flexible-shaft
tool, bore a small hele for the hanger on disc
top. Cement hanger in place. P

SHOPPING INFORMATION
No. & wall sconce kit, $4 posipaid, Capro Craft,
Box 18, Greenlawn, MN.Y. 11740; 8, dyed wood
pack af 12 venears 1/40 in, thick, 1 sq. 1. each,

order No. 112, $8.60 postpaid, Albert Constan-
tine and Som Inc., 2050 Eastchester Rd., Bronx,
N.Y. 10461; 11, 12 sirips of % by 18-in. tin

plated steel, $3.95 postpaid, Fleetwood Tin Shop,
17 West Spruce 5t., Flestwood, Pa. 18522; 12,
mcrylic tree kit (three clicker punches included)
$4.50 postpaid, Capro Craft, Box 18, Greenlawn,
M.Y. 11740

{ Continued from page 80)

upwind, downwind, long holes, short
ones, ete”

And there's still one amall aerody-
namic fly in the ointment: On most
popular golf balls in the place where
the maker proudly stamps his trade-
mark, several dimples are either
omitted or rearranged from the nor-

LITTLE IS BIG IN SNOW REMOVAL THIS YEAR

than mowing the grass in 110° heat.

No matter at what speed vou uze
it, a power snow-removal machine is
guicker and pleasanter to use than a
shovel. Since doctors warn that you

mal pattern.

Tests have shown that distance
differentials of 10 percent or more
regularly result, depending on
orientation of the trademark when
the ball is teed up. The USGA is
looking into it further, but mean-
while, friends, an edge is an edge. PM

(Continued from page 97)

shouldn't lift a shovel of snow
unless wvou regularly exercizse by
walking at least a mile a day, a
snow-removal machine may even
save your life, ™



"If vou do ltvourself do it
with Havoline!

Janet Guthrie, Race Car Driver and Do-It-Herselfer

“I don't just drive cars. part failure. That impressed me.
| know a lot about what goes on And that's not all. Havoline has
inside an engine, too. been tested against a leading
That's why | use Havoline Super 10W-40 oil that advertises extra
Premium Motor Oil. gasoline mileage, and Havoline
Havoline 10W-40 gives me the en- couldn’t be beat.
gine protection I need. In fact,ina So the next time you change

test with state trooper cars using  your oil, change to Havoline.
Havoline for millions of miles, there You can't ask for more from a

wasn't a single oil-related engine motor oil”

Get trooper-tested, mileage-tested Havoline 10W-40.




how your car works and show you how to care for
it? It sure would cut down on repair bills. Well,
meet a new friend—Saturday Mechanic's Basic
Car Care lllustrated. Over 500 pages and 800
ilustrations that will take you step-by-step
through most of the service repairs your car

will ever need.

It's the first completely illustrated guide for

the beginning auto do-it-yourselfer.

Basic Car Care [lllustrated is written so you
understand it. It gives you illustrations and
captions rather than a lot of dense text. It
shows you how every step of the way.
No confusion. No mystery.

Plus Basic Car Care lllustrated
has all these features: ;

* "Quick Fix" tips for temporary
repairs

® "Pro-Shop” tricks of the trade
¢ Complete specifications

o —

e

Thrifty Auto

avire & Supply - A1 Parrs
larks - Click - Cook - Davis Auto Supply - Gans

Lingdln Plaza Auto - Major Motor - Midwest Auto Parts - Ona. Stop
Automaotive - Ontario - Parts Plus (Michigan) - Risth f\lth
Uncle Bills -

‘My friend showed me the way."
me the way.
Ever wish you had a friend who could tell you

e Trouble shooting for every system
s Lists of tools
and equipment
for every job.
And because we
recognize the
do-it-yourselfer

®
kW

5,

has limited &. m
tools, time and 3y
EXEEI’iE‘HCE. — e v P,

we'll tell you when a job is too complex and
difficult. But we'll also give you enough
: background so you can talk to a
professional with confidence.
You'll find the Saturday
Mechanic Basic Car Care
Ilustrated, a real friend,
wherever auto acces-
sories are sold. Or for
the name of the dealer
nearest you write
to Saturday
Mechanic, 1790
Broadway, New York,
N.Y. 10019,
SATURDAY
'MECHANIC

Tn e - A g it

Bt Auto Supply



HINTS
FROM READERS

Aid for sawing plywood sheets

Usze this simple device to support
large sheetz of plywood when
cutting them with a table saw.
Drive a ball-bearing caster (type
with a protruding nail) into one
end of a piece of one-inch stock.
Clamp wood to a sawhorse with
ball end on top, keeping caster
level with height of saw table. To
increase support area, clamp on
more boards with casters, Hang
boards on table saw when not in
use.—Emery J. Loiselle

Pie pans direct pipe heat

Radiate extra heat into a room

from a horizontal stovepipe by
wiring aluminum pie pans to the
top of the pipe. Punch two holes
in each pan, thread wire through
holes, wrap around pipe, twist ends
together.—Richard Hoskin

Cure for noisy pipes

Sometimes installing an  air
chamber doesn't silence banging
water pipes. We discovered that
the sounds in our pipes were
caused by a faulty water meter,
which the water company re-
placed free. Next time vou have
banging pipes, put your ear to
the water meter. If it makes a
faint ticking sound, the meter
probably has a worn-out part and
the noise i3 being amplified
throughout the pipes.—William
H. Bizhop

YOU Can Earn Up To

00 5.

BAR
Lt or
FULLTIME

SHARPENING BUSINESS! -

No Selling. No Inventory...Year Round
Cash Profits and YOU Set The Hours!

Yes, there's a lot of business waiting
for the man who can sharpen saws, planer
knives, jointer blades, wood chisels, scis-
sors, axes and other garden, shop and
home tools.

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

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

OWN Yo

5=

Does The Belsaw Pay?

YOU BET!

JOIN THESE SUCCESSFUL
SHARP-ALL OPERATORS~—

#4000 a Year
® ~Think the world of my Smanr-AlL. Am now
gromaing abowi B0 & year part time, and hops
te expand shartly. Now dsing work for ihe Bdale
of Kew York, Carrier Corp, ind Gerral Motom”
Lawrence Sierrasen
E. Byraruse, New Fork 19057

Let Belsaw prove
YOU can do it — On our

30-DAY FREE TRIAL OFFER

i i ing this offer to hew
Wanted ts Retine 1o Lo Vol 0 el By Shsn Protis win ‘rour ogh

® =0 had dreamed of retirieg for pears, bt was  Complete Sharpening Shep. Send coupen or mail posteard for
afraidl to guit my salaried job | bad never weed  fuj) details on our exclusive 30-Day Free Trial Offer]
this Lype of squipment, bul the SHARF-ALL wis
real saay 1o lemrn | sharpesed 20 bisdes my firs
wislh — withoal sdvertising si all. Now, for the
firat time in my e, | can say ket | am eonbeni.”
Farris Cornelive
Welltngion, Trrns Frigl

#5756 an hown

5=(1a Ssturdayy, =y hig day, 1 take in BAB ts JBE

QOur Free Book tells
how to start a profit-
abla, lifetime home
sharpening businass,
youmown | how we hﬂlpvnu grow,
pusiniss | how we'll finance you.

FREE uﬁnﬁ‘-
BOOKLET! pitY
Gives lull Stt“-m |
details —
Send lor

Difer days [ svernge bess, bui [ figure | make your copy !Euﬁw SH“P‘..LL :u_
Tam presently eniarging my shop snd thant [LLCEVALL] WEY 197 Field Buildin
'I'n.uul'- srd their [ins sgaipment Tor making B |;|t|||g alion. (A== Kansas citr, Ma. 11 1
L ¥, 0. Millee ;
5 ¥ceuen— RUSH COUPON TODAY FOR FREE BOOK
Had to Duit Wéa ﬁa‘ No obligation . . . No salesman will call

B “Hought my SHir-ALL fowr yresrs sgo, snd It

BELSAW SHARP-ALL CO,
719Z Fiald Buildin
Kansas City, Mo, 64111

wiiild. T mever sharpesed o saw fn my Gife, but [
whan [ had 1o quit my reguler job, | inew | had
8 hawe something to da Mow | have mors work
ﬁul—lﬂlh#—lnuumrulﬂl
aawy whend of me al & time”

Frank Sariin

Grandridew, Wankiagiom PRI

1003 Disabled

lﬂ-—mnlnmlﬂﬂnlﬂuml
8 an brom worker. They declared me 1809 dis- Name
ibled asnd asld F'd miver work spain. | doa think .

| eould work Tor amyone else bei [ sierted my -
sharpening boslness partdime and pew iv's Lerned B Address
iin g full-time job with more work thas | ean do."

)

W

Please send my FREE copy of your book
"Lifetime Security™ and full details on
your 30-Day Free Trial Offer!

\®

Ciy ~ State Ti

: o
Tampa, Florida S804 - . ...
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ubterfuge? Mavbe, Bot taking
S a decoy car from one repair
ghop to another is one way to tell
how much you ¢can save r1.-11:u:-'u1-.r an
exhaust system vourself,

Sure, I know this isn't your
everyday change-the-oil kind of
job, It's dirty. Not complicated,
mind vou—just dirty. A lot of
guvs would rather pay an extra
$10 or $20 to have it done.

But how much more than $10 or
$20 will you have to pay? This is
what I wanted to find out when 1
drove a "74 Ventura that needed a
complete exhaust system to a Pon-
tiac dealer, a Midas Muffler Shop
and a gas station. I was told:

B Dealer—'‘No more than $150."
® Midas—3$110
® Gas station—*"$95 or so."

The current Sears catalog lists a
complete exhaust system for this
car at $41. Yes, mufflers for
American-made vehicles purchased
from stores such as Sears are
warranted for as long as you own
yvour car, just as mufflers are
from shops such as Midas.

If vou're convinced that replac-
ing an exhaust system yourself is
worth the effort, there are 15
gquestions vou first should have an-
awers to. They are the most fre-
quently asked questionz from no-
vices and experienced hands alike.

“Doesn't the kind of car | own
dictate whether | can do this job
myself?"

MNo. Follow the same basic steps
whether the car has a single
exhaust system, dual exhaust sys-
tem, one or two catalytic convert-
ers, or resonators. For instance, a
dual exhaust system is two single
exhaust systems, each serving a
set of cylinders on one side of a VB8
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engine. You work on one system
and then the other, if need be,
treating them separately.

The only difference between re-
placing a single exhaust system and
a dual exhaust system is that doing
the latter takes twice the time and
costs twice as much.

“From the standpoint of nui-
sance value and labor, am 1 not
better off replacing an entire ex-
haust system when one part fails?"

Because of the labor required or
the difficulty involved in separating
rusted components, it is often eas-
ier to replace the complete system
rather than just faulty parts.

Ask yourself two gquestions when
presented with the problem of
whether to replace all or part of a
system:

1. Which parts are still in good,
usable shape, and what do they
cost? | don’t believe it's econom-
ical to replace an entire system if
only the tailpipe, which costs
$12.50 for our decoy 'T4 Ventura, is
bad. On the other hand, | think it's
ridiculous to try salvaging a 75-
cent clamp or a $1.50 bracket.

2. Will salvageable parts last for
a reasonable period of time or will |
have to replace them soon? In
making the decision, keep in mind
that exhaust systems tend to wear
out from the rear of the car
forward. If the car needs a new tail-
pipe, can the muffler be far be-
hind? A close examination can tell
you.

Dual exhaust systems double the
time, effort and money il takes to

do your own replacement work.

“How can | tell if parts have
failed?"

Look for pin-size holes. And
excessive rust is a sure sign that a
part has seen better days. Exces-
sive rust is defined as flakes that
settle in your palm as you run your
hand over the part,

Caution: Be sure parts are cold.
Hot exhaust system parts can
cause severe burns,

When examining a muffler, pay
attention to both end plates. They
are particularly wvulnerable. Push
gently on each plate as you look
for breaks around the perimeter
and around the tube.

Mufflars normally deteriorate
from the inside out, so damage may
not be visible. Therefore, when
examining a muffler, listen for ex-
cessive exhaust noise. Noise is a
sign of damaged baffles or cloggad
flow tubes.

Tap the muffler with the heel of
your hand or lightly with a metal
tool. Listen for pitter-patter sounds
made by falling flakes of rust and
for rattles from loose tubes or
baffles. A muffler that has deterio-
rated internally often emits a dull
sounding noise rather than a metal-
lic ring when tapped with a metal
tool.

A bracket can fail, causing major
components to bang against the
chassis or body. A rattle coming
from under the vehicle is the clue.
To find the faulty bracket, gently
force major components up and
down to see which one is hitting.
This step, taken as soon as a
strange noise is heard, can save
you the cost of replacing expeansive
components.

“How can | be sure of getting
(Plegse turn (o page 130)



We re-invented the 35mm camera
so others couldn't catch up. They havent.

‘When Olympus examined the design concepts of
traditional 35mm SLR's, they recognized the need for an
engineering revolution: achieve quality withou! bulk,
sophistication without complication, The result is colled
Olympus OM-1. The state-ot-the-ort SLR embodying the
latest lechnology in electronics, metaliurgy and optics.
S0 advanced that others, while aftempting to copy its
compactness, have failed to duplicate its sophisticoted
internal design. = OM-1 is lightweight, yet professionally-
rugged. Compact, but with a viewfinder 70% brighter

.. -ond 30% lorger than conventional SLR's. And its

special air dampers moke shooting exceptionally quiet
and vibrotion-free. All this, port of the mos! complete,
compact SLR system, with almost 300 lenses and
occessories 1o meet every photographic challenge.

No wonder OM-1 ts Number 1.

OLYMPUSE=

Fot the photogropher demanding the last word in automatic

exposure control, the oné ¢hoice is the Olympus OM-2. A

m leop chead of troditional SLR design, incorporating

the features of the OM-1 plus elecironic sensor circuitry found
in no ofher camera’s light measurement system. It's called OTF

("Off-the-Film") light measurement, because it measures the
light teflected offthe film piane and the film itself, during

octual exposure, The result is @ range of capabilities

found in no other comera in the world, including

Te

sy ot
# - -
! -t 5
T2




Brackels must be secure to hold mufflars,
catalytic converters and resonators.

EXHAUST SYSTEM QUIZ

(Continued from page 128)

the correct replacement exhaust-
system parts for my car?”

Tell the salesperson the vyear,
make and model or the wvehicle
identification number, which s
usually on top of the dash, driver's
side. When vyou unpack parts,
check for any special instructions
on or inside the carton.

“Is there a safe way to raise the
car or should this job be done with
the four wheels on the ground?"

If you don't have the use of a lift
at a friend's service station, raise
the two rear corners of the car with
bumper jacks, Place safety blocks
or jack stands under the frame.
Lower the car on the jack stands or
blocks. Do the same up front. Do
not support the car by the rear
axle, which must hang free in some
cars to install the tailpipe. In other
cars, your work is made easier if
the rear axle hangs, and the rear
wheel and tire assembly are re-
moved.

“How do | loosen frozen parts?”

This is the toughest part of the
job. Saturate all clamp and bracket
studs and nuts with penetrating oil,
and let the oil soak in. Be patient.

You can make life easier for your-
self at the exhaust manifold by
warming up the engine before tack-
ling the exhaust pipe connection.
But don't touch the hot manifold!

are easier to remove by using a set
of deep six-point sockets instead of
1/2 or 9/16-inch open box wrench
combinations. If you are working
on a foreign car, metric-size tools
are probably neaded.

If a nut stays frozen, apply more
penetrating oil. Try not to force
exhaust manifold/exhaust pipe
connections. You might break off a
stud.

Incidentally, if you are replacing
an exhaust system that does not
have a catalytic converter, cut the
system into two or three chunks
with a chisel or saw. It will be
easier to handle,

Apply penetrating oil on all exhaust'sys-
tem nuls, bolts before starling job.

vt
b AR

A socket set will make your work much
easier than open-end wrenches.

Note: You should have figured
out by now that this is a job requir-
ing goggles to protect your eyes
from falling flakes of metal and
rust, and drops of oil. And keep
your mouth shut.

“Suppose | do break off a mani-
fold stud. What then?"
If the stud is sticking out far

You will probably find that nuts

enough, grab it firmly with a pair of
locking pliers. Apply heat with a
propane torch to the area of the
manifold surrounding the stud. Try
working the stud loose with the
locking pliers,

If the stud is uncooperative, drill

Locking pliers may remove broken stud
if there's enough left to gel a grip on.

A ; -
If stud can't be pulled out with locking
pliers, you will have to drill it out.

it out. Knock a pilot indent in the
stud with a center punch. Use a
drill bit a little smaller than the stud
and start drilling. The broken stud
will usually come out of its hole as
you back the drill bit out. Then, use
what's called an E-Z-Out tool to
remove any part of the stud that
remains. E-Z-Out tools are general-
ly available from hardware stores
and from auto parts dealers. With
the broken stud out of the way,
screw the new stud into place.

“I've heard a lot about the heat
riser. Isn't it part of the exhaust sys-
tﬂm?"

Yes. The heat riser valve (ex-
haust manifold heat control valve)
assists the engine in warming up. It
closes off the exhaust manifold,
trapping hot gases in the engine.

Do be cautious:
Work safely by
placing jack
stands under the
frame of your car.

As the engine gets warm, the valve
opens.

If your car has a heat riser, it's
positioned right below the exhaust
manifold in a spacer block, or it's
inside the manifold. A good time to
service the heat riser is when you
replace the exhaust pipe. A slug-
gish heat riser causes excessive
back pressure, slow warm-up and
stalling.

Apply penetrating oil to the heat

(Pisase furn lo page 132}
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ATLAS

DRILL PRESS
265

Drill bit not included

arcas L ATHE
295

Chuck and work piece
not included

Arus

BANDSAW
*195

Work piece nol included

Now you can put together a quality workshop

&% #asy &3 one, two, three . . . and at one low
price! You'll have the security of knowing that
the lathe, drill press and bandsaw is an Atlas,
a name long associated with craftsmanship and
value. Whether you buy one, two, or all three ma-
chines, you'll find your satislaction with Atlas
begins with the price and carrfes through with
performance.

n ATLAS 6" LATHE = Does it all — turning,
boring, threading, milling with metals, wood
and plastic » 8 spindle speeds, 6" swing over
bed, 6" swing over saddle wings » 194" be
tween centers » Timken tapered roller bearings
# Lathe is 11" high, 175" wide, 34" long =
Mounting dimensions 434" wide, 271" long »
Includes reversible power longitudinal feed
Graduated compound rest = Tool post, ring and
rocker = Change gears » Threading dial » V-belt
* Motor pulleys, %" bore = Two 60° lathe
centers, = $285, plus $30 handling and shipping.

ATLAS 16" DRILL PRESS = Drills in steel,
cast iron, aluminum, brass, copper, wood, plas-
fic and many other materials = Availabla with
or without 15 hp. 1725 rpm motor = Six con-
venient spindle speeds from 480 to G200 rpms
to handle variety of jobs » Capacity 14" diam-
eter in cast iron = Easy fo operate and comes
with V-belt step pulley drive, and lubricated-for-
life ball bearings = Also features a 14" Jacobs

chuck, depth scale graduated in both inches and
millimeters = Has built-in receptacles for work
lamp and motor cord plug # Length 27°, height
69", width 144", table work surface 11" x
137, = $265 without motor, $315 with motor
(shown), plus $30 handling and shipping.

E ATLAS CONYERTIBLE BANDSAW = Handles
cutoff operations in a wide range of maetals —
from steel and iron, to aluminum, brass and
copper * Comes complete with 15 hp. 1725 rpm
motor * Takes gny shape stock — bar, flat,
square, hex, tubing structural shapes, and culs

it any angle from 90° to 45° = Maximum ca-
pacity is 4" x 6" = J-speed V-belt and worm
gear drive offers speeds of 90, 155, 250 rpm
+ Swiveling rapid approach/release type wvise
allows fast set ups = Set desired cut, and spring
control feeds blade at proper speed for smooth,
fast cuts = Has stock stop for repeal cutting
# Converts to vertical position for contouring,
notching, slitting, and other operations in metal
or wood = Length 41", height 377, width 1614"
¢ Extends to 43" length, 4734", height in ver-
tical position, = $195 plus $30 handling and
shipping.

r-- L4 ¢ & & & % _§ § §% % §% °H W% N § § § § |

THE ATLAS WORKSHOP
Mail to: ATLAS PRESS COMPANY

Dept. W-20 2019 N. Pitcher
Kalamarco, MI 43007

Enclosad in my check or monsy order,

or charge my ordar fo

D Visa Master
[BankAmaricard)

Charge

D ATLAS 6" LATHE (Madel 10100) only, $325,%* '

ATLAS 16" DRILL PRESS (Model I-IEZ.'I wlﬂ'lwl mator,
$205,%* or (Model 1421) with mator, $345.° .

|:| ATLAS CONVERTIBLE BANDSAW (Modsl 4359) only, §225.* l

**All prices include shipping and kandling charges.
Prices subject to change without nolice

Mook, #

Exp. Date Nama

[] ATLAS WORKSHOP

6" Lathe (Modsl 10100), 16" Dt Address
Prass_without mator® (Model 1422,

and Convertible Band Saw (Model Clty/State/Tip

43159) for only $765." Includes ship-
ping and handling.

';?b"d“ Drill Prass with mobor, add

Send FREE Atlsa Pewer and Hamd Toel Catalog. Michigan
I’Iliddll'lh add 4% nales tax. Awallable Continental LU.5.A.

L---- L o &8 B _§% | B} § §B |} | -_--J



MI | ONE-MAN )
'-m., _Sawmlll

N AL

N

A_

SAWMILL Of Its Kind In The World!

If you need good. high-guality lumber, don't let
inflated lumber prices stop your impartant bu:tdmg
projects, The Belsaw goes right to the trees amn
turns out smooth, true-cut lumber . . . even begin-
ners get excellent results, Just one man (no crew
neaded) can easily cut enough on weekends 1o save
hundreds of dollars over high lumberyard prices. For
power use tractor PTO or other low HF diesel or
glectric unit. Factory-direct selling keeps price low,
and convenient time payments may be arranged.

Send for FREE BOOK! Just mail coupon below for
“How To Saw Lumber'' booklet and complate facls

on the One-Man Sawmill. There is NO Obliga Inn

and NO Salesman Will Call on you. Do R T

BELSAW MACHINERY CO.

4583 FIELD BUILDING

KANSAS CITY, MD B4111

Please semd all facts and details in
your FREE ROGOK “How To Saw

[ ]

]

]

i

Lumber'®, | underitand there is No 1

Obligation and that No Salesman will 1

call on me, :

3 Name : = '
1

g Address :

City-Staie

DO-IT-__
YOURSELF

FINE GRANDFATHER
CLOCK KITS

SETARTING UNDER

s200

{inciuding West
Gorman movemant)
* Heirloom quality
® Solid 3/, hard-
woods: black wal-
nut, cherry, ma-
hogany, oak
& Easy 10 assemble,
parts pra-cul
= Solid brass Wesl
German chiming
movamants
= Money back
guaranies
* Factory direct
prices
* Prompt shipment
MASTER CHARGE and
BANKAMERICARD/VISA
ACCEPTED
Write for FREE
color catalog

EMPEROR’

CLOCK COMPANY
WORLD'S LARGEST MANUFAC TURER
OF GRANDFATHER CLOCKS
Dapt. 717 Emparor industrial Park
Fairhope, Alabama 36532

EXHAUST SYSTEM QUIZ
{Continuad fram page 130)

riser valve shaft. If the heat riser is
in a spacer block, place the spacer
block and a new gasket on the
exhaust manifold and stretch a rub-
ber band across the studs. The

rubber band keeps the spacer block
pipe is

in place as the exhaust

“SPACER
BLOCK

Some heat risers are inside a spacer
block, easing the replacement process.

Rubber band keeps heat riser spacer
block secure as you install exhaust pipe.

installed. It will burn off when you
start the engine following exhaust
system repairs.

“The exhaust system in my car uses
a resonator as well as a muffler to re-
duce noise. A replacement resonator
is expensive. Can | do away with
i

Maybe yes—maybe no. Resonator
eliminator pipes are sold in some
areas as low-cost replacements, but
they cause noise to increase. It may
be difficult to eliminate the resonator
and still meet noise regulations in
your state. A number of states,
including California, Florida, Mary-
land, Colorado, Hawaii, Idaho, Indi-
ana, Pennsylvania and Washington,
have noise standards. Better check
this out.

“I'm going o replace the tailpipe,
but I'm going to try lo salvage the
rest of the system. Any advice?"

Restore the roundness of pipes
you are reusing with a pipe shaper,
which you can buy or borrow. Some
parts outlets will lend you special
tools, so ask.

You may have to use a chisel or
hacksaw to cut away the tailpipe
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where it connects to the muffler
tube. If the muffler is welded to the
pipae, cut with a hacksaw at the weld
line.

Coat pipe connections with ex-
haust-system sealer. Fit them togeth-
er and place a U-clamp over the
joint. Tighten, but not too much. You
may crush pipes.

"How can | make sure that exhaust
system parts won't bang against other
components after the new system is
installed?"

Follow these steps:

1. Starting at the exhaust mani-
fold, install parts in order—exhaust
pipe, muffler, tailpipe. In other
words, work from the engine end of
the car toward the rear.

Important: Do not tighten nuts.
Install the system loosely. You will
need movement to adjust for clear-
ance and alignment.

2. Starting at the front of the car,
make your way toward the rear as
you assure that each part lies
straight and true with its associated
parts, There should be no “twists" in
the system.

Check for clearance by putting
your hand between each component
and other components adjacent to it.
Your hand should fit easily between
the two, and there should be ample
room to permit a one to two-inch up-
and-down movement,

3. When tightening brackets, ad-
just them so they have a slight
forward preload. This is necessary
to compensate for the tendency that
an exhaust system has to expand up

Check clearance of exhaust-system com-
ponents so they don't get bashed.

to ¥ inch in length toward the rear
as it gets hot.

4, Clearances around the rear axle
and gas tank are most critical. Be
sure there's ample room for move-
ment, but don't leave anything to
chance. Rear axle and gas tank
clearances tend to change as the
body and frame move on the suspen-

sion, so check clearances again
when the car is lowered to the
ground.

5. When alignment and clearance
adjustments have been made, tight-
(Plgase furn to page 134)



Now there's
Press 'n Sand® from 3M.
Each sheet has a
strong. pressure-sensitive
adhesive backing.
Just press it onto your
sander and youTe
ready to sand. No clips.
screws or ties to
fumble with.

more,
Press 'n Sand
lasts longer
than ordinary
power sanding
sheels because
the adhesive
holds Press 'n
Sand firmly

in place over
the entire
surface. No
wrinkles or
loose, uneven
edges medans
no ripping or tearing

to change
it. Which
may be quite
some tirme be-
cause Press n
Sand reduces
heat build-up
and residue
loading. tco.

Press'n
Sand is avail-
able in discs
and cut sheets
in a wide
range of sizes
to it most
types of power or

Any power sander hand sanding tools.

quickly converts to
Press 'n Sand with

a pad that holds each
sheet 'til youTre ready

And you can get
Press 'n Sand in your
choice of abrasive

grades, too. In fact, it's  takest

the most complete

line of adhesive-backed
abrasives made. And
all at sandpaper prices.

e

Whatever the job,
you'll find a complete
line of 3M sanding and
fix-up products, like
Sand-Pak® with its new-
loock packaging. to
help you do it faster
and easier.

grind out of sanding

Pak® mra fegiilni FILY




Now you can cash in on the huge demand
for SHARPENING SAWS and TOOLS.

4 Make $8%

+,

an hour...

or more. Work part time,
full time, right at home.

No layoffs. No strikes.

Provides a steady source

This can be one of the most
important decisions you ever make
Gioing inta business for yoursell can be the
most exciting and rewarding decision vou're

likely 1o make in your lifetime,

Owning your own business brings you a
sense of independence. You're the boss, set-
ting your own work hours, Your own effort
builds the business for yoursell and your
fumily. You can achieve great satisfuction
and profits, if you choose and manage vour
business wisely. That's why so many men,
Just like you, are cashing in on the big profits
to be made in this fast-growing service field.

The sharpening business allows you Lo get
started with only a minimum imvesiment, re-
quiring little space and effort for a successful
operation. It lets yvou build and expand as
fast, or as slowly as you like, You pocket
most of the money vou take in, because there
are exceptionally high profits with no in-
vestment in merchandise.

If you need only $200 or 400 exira income
each month, a sharpening business is ideal
for spare time, The additional dollars can be
SPENT for more of the good things of life, Or
they can be SAVED in a rainy-day fund that
the family cam bank on,

More sharpening businesses are

needed every year

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

FREE

BOOKLET
This little book

change the
lives of thou-

sunds of good

of year round income.

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

tool,
SEND FOR FREE FACTS TODAY!
[ recwmmsens | This FREE
|| yl' . | booklet has
. Suanpeming | helped
paws s s O || thousands
|| P . Thousands of good men

| hiave been inspired by this
fact-filled book into mak-

jing that first important

: — slep of starting their own

business, It can be yvours just for the asking.
I covers these important subjects | .,

« How much money can you make

« Age, education not a factor

» No selling is required — customers bring
their business to you

» Lawn mowers and chain saws

« Sharpening business is year-round

= Sharpening opportunities in small towns
and large cities

« A sharpening business provides excellent
ratirement income

& How Foley helps you start

& No experience needed, any age can
succeed

Act today, so you can have a
brighter, more secure tomorrow

Right now, while this is still fresh in vour

mind, fill-in the coupon below. We will send

vour FREE copy of **Opportunities in a

Sharpening Business of Your Own®', There

is absolutely no obligation and there are no

franchise fees in starting your Foley Sharpen-

ing Business.

Send yowr name and addross 1o: Foley Manutacturing Co
1032 Fpley Bulding, Mnneapoks, Minnesota 55418

RUSH COUPON TODAY!

r------------------1

| Foley Manutacturing Company
1032 Fol
Minneapolis, Minn, 55418

1 L[] YES, | would like to receive complate details !

has helped about how | can easily slart a prolitable, Foley- 1
i equipped sharpening shop. Please rush me your

[ ] FHEE

Bullding

< |

booklel, withoul any cost or obligation, that §

gives me full details on how | can guickhy start my own [

people, just g Pusness i

like you, Just complete the coupon, 1 yame i
clip it out and mail it to us today. g ¥
Get started now for a brighter. g ADDRESS (]
more Prosperogs tomorrow! 1 1
24-HOUR ANSWERING SERVICE g ©ITY 2

{Except fn Mawail or Alaski]
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EXHAUST SYSTEM QuUIZ

{Continuad rom paga 132)

én components securaly, but not
enough to crush pipes. You can get
an indication of any problem areas
by sharply jarring the system with the
heel of your hand. Gross interfer-
ences will be evident, but, again,
leave nothing to chance. After you
bring the car back to the ground,
take it for a road test and listen for
rattles and squeaks. Readjust where
necessary.

“What about after-installation ex-
haust leaks? How do 1 guard against
them?"

Assuming that the new system is
defect-free, an exhaust leak can
occur only if a clamp is loose or
improperly positioned. Test for leaks
with the engine running by placing
your hand around pipe joints, Don't
touch the pipe. If there's a leak you'll
feal it. Or you will hear it hissing.
Relocate the clamp. And tighten it
securely.

“l heard that a good way to make
a leak more evident is to stuff a rag
in the tailpipe. Is this true?"

Don't believe it. Stuffing a rag in
the tailpipe causes excessive back
pressure that might produce a leak
which would not occur under normal
circumstances.

“A catalytic converter is part of
my car's exhaust system. What ad-
vice do you have concerning the
way | should handle it when | install
an exhaust system?"

Be extra careful to prevent dam-
age to the converter and its attached
pipes, which are usually stainless
steel and expensive. Other than this,
there is no advice. The converter
and its pipes will probably not have
to be replaced when you replace an
exhaust system. For more informa-
tion concerning the catalytic con-
verter, see page 88, July '78.

Incidentally, the catalytic convert-
er is technically not part of a car's
exhaust system. It's an emissions
system component,

“"What does a so-called perfor-
mance muffler do for a guy?"

A performance muffler, which is
installed in place of the car's origi-
nal muffler, often improves a car's
acceleration by reducing engine
back pressure.

Performance mufflers are more
axpensive than conventional muf-
flers and may be prohibited in your
area because of noise.

The same installation procedures
discussed in this article are used to
install a performance muffler, PM



Introducing an exciting
new concept in autodynamics.

The Bradley GT II.

Nothing in the motoring world so dramatically com-
bines the style and performance of the finest European
sportscars with the economy and dependability of a
VW Each component of the GT [l car kit is custom-
designed for precision fit and easy assembly on a
Volkswagen chassis. The totally-engineered. finely-
crafted finished product is a reflection of your own
good taste and individuality. A product with unique
autodynamic properties that provide significantly
improved performance. And with styling so reminis-

BIRADLEY

cent of the most expensive and lavish European
sportscars.

Its many amenities include fiberglass gull-wing
doors and hatchback rear door. A steel reinforced
roofand fiberglass body. Tinted safety glass windows.
European-styled instrument cluster. Electrically-
powered pop-up headlamps. And so much more,

The all-new Bradley GT Il car kit. An exciting new
concept in autodynamics. Available in a choice of

Bradley Automothe
49% Shelard Maza, 400 County Road 18 South
Minneapolls, Minnesota 55416

0O Send for free Bradley GT-1 & GT-11 brochure
0 $7.00 for Bradley GT-l Assembly plans
O $25.00 for Bradley GT-Il asembly plans

Mame
Address
Chty

Stare Iip

Business Home

Fhone | [ Fhone | ]

The abowve materlals may be charged 1o these credit cards: Bank.
Americard, Amerlcan Lapress, Diners, Cante Blanche and Masier
Charge.

Accouni No

Explration date:




WORKSHOP TUNE-UP GETS MORE MILEAGE FROM YOUR TOOLS

an orphan tool, you can flat-sand a
larger size down to fit.

On some drills, brushes are acces-

gible from the outside by removing
plastic caps on each side of the
motor housing. On others, you re-
move a few screws to take off the
back of the handle or a section of it
to expose the brushes.
B Sabre saw: Sabre-saw brush re-
placements (usually from outside
the housing) and lubrication are
much the same as for drills.

To get to the grease, remove the
plunger housing at the front of the
gaw, Thia may also require removal
of the tool handle. Before the plung-
er is moved out of position, note
how the crank mechanism engages
the plunger so you c¢an fit the parts
back together after the grease job.
The typical amount of new grease
yvou'll need is two tablespoons.

Don't force parts together when
reassembling the saw. If you do if
correctly, no foree is needed. Use oil

Helps q"c".' E

best mileagd®

ADD 1o youR GA>
s %
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{(Continued rom page 109)

in the oil hole for the rear motor
bearing. Also oil the felt seal (if
present) at the bottom of the plung-
er housing.

8 Portable circular saw: Lubrica-
tion varies with the make and mod-
el, but most require occasional light
oiling of the rear motor bearing
through an oil hole.

To give your portable ecireular
saw a grease job, first disconnect it
from the power source and remove
the blade. Next, unscrew the upper
guard cover and disconnect the
retracting spring of the lower
iawinging) guard. Remove the dust
cover that closes the side of the
upper guard to expose the gear
housing. Unscrew the gear housing
cover screws and pry off gear hous-
ing cover to get at the old grease.
Renew the grease following steps
described for power drills. The typi-
cal amount in a 7-in. Stanley saw ia

L2 oz.
You can thoroughly clean the
gear housing with kerosene if

you're careful not to let it enter the
sleeve bearings. Then reassemble the
saw by reversing the order of part
removal.

Brushes on portable circular saws
are usually accessible from outside
the motor housing.

Clogged wvent holes can cause
overheating, Keep them free of saw-
dust accumulations.

B Router: This iz one of the sim-
plest tools to maintain. Many have
segled ball bearings that require no
further lubrication. If vours has oil
holes, use a few drops of light oil in
them at intervals. And check the
collet that holds the bits just in case
it is starting to show signa of
wear. One important servicing mea-
gure: Use an air hose or pump to
blow out any sawdust or chips that
may have lodged in the motor,

B Sanders: The attention a sander
needs depends to some extent on
when it was made. Many recent
models require no lubrication as all
bearings are sealed and permanent-
Iy lubricated. Some older ones with
self-lubricating bearings are much
the same. The orbital model shown
in the cord replacement photo has
been regularly used for 25 vears
without lubrication. Your best bet,
lacking the service manual, is to
look for oil holes or fittings and oil
them lightly. If brushings are visi-
ble and the tool has been in use for
congiderable time, light oiling is
helpful.

It's wise to blow or vacuum saw-
dust accumulations out of the tool
frequently. Check the brushes at
intervals and replace them if neces-
SATY. ™



NEW FIBER THAT'S BETTER
{Continued from page 83)

day, too few would create chills
when it's cold. The activities and
personal metabolism of each indi-
vidual also cause variations in what
vou want to wear,

Instruments 3M used to compare
CLO ratings included a guarded hot
plate surrounded by a secondary
temperature-control unit so that heat
could not escape out the sides, and a
metal hand to test how a completed
garment would function. Both re-
corded the amount of current used
to maintain a thermocouple-mea-
sured surface temperature. Testing
was also done with thermocouples
on the skin of test subjects wearing
Thinsulate-insulated and other
clothing in arctic conditions,

Most interesting of the tests were
the thermography studies by Ther-
movision camera, a unit employed
by industry to locate unsesen hot-spot
conditions, and by power companies
to study areas of heat loss from
houses. Head and 3M prepared jack-
ets with Thinsulate in one side and
down or fiberfill in the other.
Colors on the video screen were

ai

Set up in snow, 3M’'s Thermovision cam-
era shows infrared readout on its monitor.

adjusted to study areas where heat
was eacaping through the materiala.
For PM's experiments, we observed
jackets of Thinsulate, down and
polyester, and in spite of the vary-
ing metabolisms of our subjects, it
was obvious that the new 3M mate-
rial surpassed the others in heat
retention. And garments did lose
warmth along seams required to
keep down in place.

Down with down?

Laboratory analysis showed that
for equivalent thickness, Thinsulate
had a relative warmth rating of 1.8
compared to 1.0 for down and .9 for
polyester fiberfill, wool felt and
pile. Apparently the much finer fi-
bers of 3M°s invention make the
difference. The nonwoven batting is
now being made in one wversion
where low weight, drape, softness
and compressibility are important
for ski wear and backpacker gar-
ments. Another type has added re-

sistance to compacting for use in
gloves and boot liners.

In true down, the little dandelion-
shaped plumule pods from geese and
ducks are still lighter than synthet-
ics. They lose this advantage, how-
ever, when quilted or sewn into
baffles to keep them in position.
And once removed from the water-
fowl, they ecan loze their wetness
resistance when washed. Thinsulate
insulation and the popular fiber-
fills, however, absorb practically no
water, can be safely laundered re-
peatedly, maintain their breathabil-
ity, and retain their compression

recovery even when they are wet,
Down should continue to be popu-
lar, but most comes from China and
costs zoomed recently with prices
between $15 and $35 a pound. Quali-
tv has also been dubious, and
recently the FTC specified that
“down" must have at least 70 per-
cent down-pod clusters and no more
than 30 percent fibers, feathers and
residue to rate that name.
Meanwhile, if reports from Thin-
sulate users continue enthusiastic,
look for it shortly in sleeping bags
and more backpacking gear. It
should have a warm future. PM

There's a new look for Southwind

this year.

This full-size family motor home
offers your family a whole world of new
features —inside and out—for a very
sensible price.
This year—take to the road in i,
a Southwind. It's got all the

comforts of home.

T
For information write: Flestwood-Southwind
Dept. L128  PO. Box 7638, Riverside, CA 92523,
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HOBBYISTS — EXPERIMENTERS — COLLECTORS — STUDENTS

The secord isswe ol the Solar Engine Series

This solar-powered Stiring Cycle
Engine offers a dramatic demon-
stration of energy convarsion. The
incoming heat from the sun is col-
lectad and concentrated by the 18"
all-aluminum solar reflector, fo-
cusad on the hot cap of the engne,
and through the principles of the
Stifing Cycle is quietly and effi-
ciently converted o mechanical
maotion. This all-metal, miniature
powearplant with rellector is de-
signed to conveniently attach to any
conventional cameara tripod. lts ver-
satility is further revealed on cloudy
days when exposure 10 other heat
sSources, such as charcoal or opan
flame, will operate this amazing en-
gine as well. Each Sun Motor |s ax-
pertly machinad, hand-assembied
and test run peior to shipmani.

THE
SUN MOTOR

Engine Measures 8'° long x 1% diamaler

Flywheols —3V:" ' diamater
FULLY GUARANTEED
T g B e e e i)y
Solar Engines Plaase Send
2837 Wes! indan School Road Molor & Feflecior |
Phoenix, Arizona B5017 LLS.A g :; &:m . sy :?:x g
- - ar Choe Separal ! —-
L] Check R i i Domestic shipments sent postpaid, Overseas TOTAL §
Charge rry ] Master Charge orders add $11.00 for airmail delivery.
[ Amencan Express
[ Bankamencard 7] ViSA M— -
BAGRATURE
INTERBANK W1 MAME (L [AS] PO, T N
CARD WG BREE apoRESE
ENPIRATION DATE ~ cite STATE ne

Engine orders may be placed by dialing, TOLL-FREE, 1-800-528-6048

HINTS
FROM READERS

Original

Velveteen

Lightwalght..Sensual...Adjusis to your comfort. An ax-
periance in rest or play unmatched by any olher support
structure. Takes tho saasicknass, immobllity, and weight
oul ol walerbeds, yei oflers the same “'give and fake™ san-

Please sand me the following AIR BED(S):

T -39 x T4 (Hem 2338) #4565

sation. Two peopla can sleep on a full, guean or king size Full-54" x T4" {Ham 2354) $69.95
ped undistur by the othor's movements. The aér :m'r Queen80" x 80” (e 2360) $TR.86
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ports your body avenly and independently. I :Ihdi-l 85 par bed for shi - .lil'l!ﬂﬂll.l'lﬂt-- I
al - Adr Pump {ilam 0004) K
I | DC Pump-plugs inlo auto cigaratie lighter, I
I {ltarm 0005 SI9.05
linois Residents include 5% sales tax. l
I Check or M.O. Enclosed |
I [ | Charge My Credii Card:
| Amarican Express | Mastercharge | Carle
Thl AR BED is the most revolutionary and lururious wa
to spend a third of your life. You are ?u-ntly bul Tiemiy “I;I' | Bank AmorViss Diners Club Blanche l
poried by 100% air instead of metal spd s and siutfing I Card Ho Exp.Dale I
Many chiropractons agres the struciured Bad has un- I Hame
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Store it on & shell, lake it camping, use il In your van, boal, I Address I
summar home, on a floos or in & frame. Sunbathe and oat & City
on It Al 87 high standard sizes: Twin-J"x74", Double- I Stat 7 l
BAN T4, Quean-B07xB0", King- 74 xBO". Inflates In min: - P
utes with any air pump or cannister vacuwem. (Bod comes | Signature I
with adapterh Durable 20 gauge poly vinyl cleans with soap & PMMBE-138 CM1 18709

and waler, Rapair kit inciuded. High Powarad Al pum%

AC pump operales Tram standard alectrical outlel CRIBIT CAND DRDLES BM ]23 22?2 Mingy 117 95048 |
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Do not be confused by inferlor imitations. This is the y 790 Maple Lane  Bensenville, |, 60106
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Plant shelf
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NOTCHSUPPORT Cepiie COUNTERBORE
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APRACN 3 SHELF

APRON SUPRORT

12 REC

SIDE VIEW TOF VIEW
CHECK WINDOW DHMEMNSIONS

BEFOME MAKIMNG SHELF

ADJUST 1F NECESSARY
Build this shelf to gain room for
larger potted plants on your win-
dow ledge. My shelf is firmly
wedged on the window without
nails, but vou can toenail several
6d nails through shelf into stool
if desired.—Janet L. Burk

Qil can is shop washer

An inexpensgive oil can makes a
good shop washer for cleaning
small items. Cut off the spout
and insert a small paintbrush in
the spout hole until it's tightly
wedged., Fill ean with cleaning
solution and replace cap. Brush is
ready when vou need it.—Hoiw-
ard E. Moody

Thermos bottle insulation

To keep coffee and soup hot
longer in a thermos, pack shred-
ded plastic (used to package
breakable items) between the
glass container and the metal
casing, This also cushions the
glass if the thermos is dropped.

—Joseph M. Marshall




OVER
400 EXCITING
ELECTRONIC
PRODUCTS IN
FUN-TO-BUILD
MONEY-SAVING
KIT FORM

COLORFUL

PAGES OF

UNIQUE
GIFT

n-J'— a i

Hea

ﬂmwﬁudt.ﬁc:r

.
coem wiih bulid"l-p
i posr e
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YOUR BIG,NEW
HEATHKIT
CHRISTMAS
CATALOG

thiat
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40 NEW
KITSTO
CHOOSE
A FROM

IDEAS

Read all about the newest electronics for your home, hobby
or business - hundreds of practical, money-saving gift ideas!

New! o
® Components
Sophisticated new stereo com-
ponents designed for rack
mounting include a powarful new
storeo amplitier and graphic out-
put indicator. Scon to coma are
a digital readout stereo AM/FM
twner and a vorsatile stereo pre-
amplifiar.

Weather

New ! Computer

Versatile new microprocessaor-
based instrument indicates tem-
peraiura, wind spead and baro-
melric pressure. Lets you recall
highest and lowast numbaers and
tima lor record-keeping, com-
putes wind chill tactor, baromater
patterns, lots moral

Hand-Held

New l' Transcalver

Exciting hand-held 2-mater trans-
caiver with 8 crystal-controlled
channels and =600 kHz oliseis
for real versatility, Optional auto-
patch and continuous tone or
burst encoders also available.
Units will ba available in Janu-
ary, subject to FCC approval,

Portable

New! ::eve. .,

Daluxe tming light with buili-in
tachometer operates on its own
rechargeable batteries for con-
venience, salely and portabllity.
For use anywhers battery-con-
naclion is inaccessible or incon-
vanient, lets you work close-in
salaly.

PLUS Compuler Line Printer, Room-size electronic Air Cleaner, Rechargeable Light, deluxe hi-li Speakers and much, much more!

Send for your FREE
copy today &

Every Heathkit product comes with an illustrated
step-by-step instruction manual that takes you
from unpacking the kit to final plug-in. Kitbuilding
is easy, fun and can save you money too. You can
build it better — let us show you how.

If coupon is missing,
write Heath Company, Dept. 017-480,
Benton Harbor, Michigan 49022,

T ;

LN N 0§ B § § J§]
anton Harbor, 'l"l:lliill'l 49022 TODAY

= Please send ma my FREE Heathkit Catalog. | am not on your mailing list, =
. Nama. .
= Address. =
l City State .
B ocens zip i

‘----------------J
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ELECTRONIC FUNMAKERS FOR GIFT GIVING

had a marketable item and field-
tested the prototype in various
places, including some very adult
bars. The reactions were favorable
and have since been reflected in the
game's sales figures.

It wasn't long before just about
every old-time toy company (and a
raft of newcomers) entered the
market. Today, it isn't unusual for a
child to have more than one comput-
er in his toy chest. Every type of
pame has seen computer moderniza-
tion. Adult games and children's
tovas have all been programmed into
a new level of sophistication,

Let's take a look at chess and
“Battleship,” two games that cer-
tainly appeal to different audiences,

Spelling B from Texas Instruments asks
child to spell a word pictured in a book.
The spelling is entered through the key-
board and scored right or wrong. $30.

and see how the concept of pro-
grammability ties them together.

Battleghip is just short of base-
ball in popularity with the under-12
age group. It's been the bane of the
classroom teacher since time imme-
morial, Who hasn't spent many a
happy hour hiding an imaginary
fleet on a sheet of graph paper
while an opponent did likewise?
Remember all  those imaginary
hroadsides bursting among the ene-
my's ships?

Fun on graph paper—but a com-
puter adds an eerie sense of realism
to  Milton Bradley's Battleship
game. A computer keeps track of
where every ship is hidden and not
only scores, but adds sound effects
for belisvability, Loud explosions
and flashing lights provide more
feedback than the missile officer
receives aboard a real destrover,

Computerized chess

Many aports are touted as The
Sport of Kings, but chess is certain-
Iy the oldest contender. In the thou-
sand-plus years it has been plaved,
only in the past one has anything
other than a human been able to call
“Checkmate”! Boris, from Chaflitz,
can not only cry “Mate,” but has an
entire repertoire of comments and

{(Continued trom page 73}

wisecracks. Besides that, he plavs
an excellent game of chess.

It is all in the programmability of
a computer. The Battleship game is
programmed to make noises under
certain conditions and to keep track
of hits and misses, Boris, more
sophisticated, iz programmed to look
ahead one to four moves (user's
choice )l and pick the move that gives
him the best winning chance,

The true genius is not the com-
puter, but the unsung guy who
thought up the program. The com-
puter only does what someone has
programmed it—told it—to do.

Programmability, by the way,
does mot always need a computer,
though it is based on computer

Texas Instruments also produces First
Wailch. This uses a digital watch to help
teach time-telling. Costs $20 with guide.

concepts. Mepgo's 2-XL is a talking
robot that asks questions and sup-
plies answers, He does this by
means of an eight-track tape, on
which the child changes tracks by
pressing one of the answer buttons.
The tape is timed—programmed, in
a way—so the responses are accu-
rate.

Alphie, from Playskool, is also a
robot, but he works more like a
programmed computer, He can play
musie, run & Chutes and Ladders-
style pame, both as referee or
opponent, and do many other things.

One of the newest computer toys
ia the Speak and Spell from Texas
Instruments, This toy actually
gpeaks a word, The child tries to
apell it at the kevboard and is then
seored. Computer speech is certain-
Iy a new advance in home technolo-
gy. What's more, it has added new
dimensions to fun and games—and
learning as well.

What does the future hold? Look
for more and more computer games
capable of ever more complex tasks,
The only limit now iz that of the
human imagination, ™
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WINGS
{Conlinued from page 63)

vears into a highly refined, mathe-
matically defined outline of opti-
mums.

Originally, it was an attempt to
reproduce the cross section of a
bird's wing, very thin and highly
curved. It didn't take long for engi-
neers of earlier days to recognize
that a fixed wing and a flapping
wing worked in different ways to
produce lift, and that what worked
well for the bird would not neces-
sarily work well for the airplane.
Airfoils became thicker, to provide
more height for the internal wing
beams needed for strength. They
were rounded at the leading edge to
keep the flow smooth at high angles

. of attack and to reduce chances of

an abrupt stall. Their contours were
altered, by math or a draftsman’s
guesswork, and the characteristics
changed accordingly.

Going supersonic
When the first jet firhters began

* to run into trouble with what was

then called the “sound barrier,”
there was a sudden, unexplained
increase in drag, controls seemed to
“peverse’” themselves, and in =ome
cases test aircraft went out of
control in a screaming dive. The
symptoms initially seemed to indi-
cate a finite limit for flight some-
where around the speed of sound.

Back to basics: An airplane dis-
turbs the air it is flying through. If
it moves relatively slowly, little
pressure waves are generated by its
passage, and they reach out well
ahead of the wing's leading edge
and tell the air to “think" about
getting out of the way. But if the
airplane moves fast enough, the
pressure waves can't race ahead,
because they move at a fixed speed
depending on the density of the air.
That speed conveniently happens to
be the speed of sound under the
same atmospheric conditions, be-
cause sound itself is just a special
form of pressure wave. If the
airplane is moving at the speed of
sound or faster, there is no prepara-
tory disturbance in the air ahead
that "“says" it is coming, and the air
resists its passage. A heavy shock
wave forms, and there is a sudden
drag increase.

The apeed at which that drag rise
occurs is called the critical speed, or
eritical Mach nwmber. Mach num-
ber, the ratio of airplane speed to
the local speed of sound, is named
after Ernst Mach, a 19th century
Austrian mathematician.

Actually, since a shock wave
forms wherever a localized airflow

exceeds the speed of sound, it may
form on the aireraft's fuselage or
canopy or wing. On wings the shock
wave generally forms on the upper
surface at about the 40 percent
point of the chord, where the wing
curvature is often greatest and the
local flow is moving fastest,

On a thick wing, this happens at
lower speeds than on a thinner wing.
Thus, a thin wing has a higher criti-
cal speed than a thick one.

Supercritical airfoil

In the mid-1960s, NASA's Dr.
Richard T. Whitcomb began studies
and wind-tunnel tests that led to
development of a supercritical air-
foil, This special shape (see page
65) delays the formation of the
shock wave and the drag rise at
near-critical speed. And happily, the
concepts of supercritical aerody-
namics also lend themselves to uses
at low speeds,

One reason is that the supercriti-
cal mirfoil is considerably thicker,
for a given lift/drag ratio, than a
conventional airfoil producing the
same lift. So a designer has two
options: By adopting a supereritical
form, he can maintain the thickness
of a given wing and reduce its drag,
or he can maintain the same drag
and increase the thickness,

Thick wings are great for low-
speed performance; they have excel-
lent lift characteristics, they don't
stall as abruptly or as soon as thin-
ner ones, and they have more struc-
tural depth and can therefore be
made lighter, S0 Whitcomb's super-
eritical technology, somewhat mod-
ified, has become the basis for both
jet aircraft at high Mach numbers
and a group of wing sections for
much slower general aviation.

As noted, the Wrights turned
their airplanes by literally twisting
the wing structure out of align-
ment. In the jargon of time, they
used “wing warping” for lateral
control. The system worked reliably,
but became obviously impractical
for higher performance aircraft.
Ailerons were devised as an alterna-
tive to wing warping. (Not inciden-
tally, a way to get around restric-
tive language of the Wrights' form-
idable patents.)

Ailerons have hinged surfaces lo-
cated near the wingtips that work
in opposition; when one deflects
upward, the other deflects down-
ward. Another hinged surface likely
to be used on any wing is a wing
flap, used to increase lift at low
speeds and thus contribute to safer,
easier landings. Flaps add curva-
ture and sometimes area to the
wing, and both contribute increased

(Please furn o page 144)
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WINGS
(Cantinved from page 143)

lift, The flaps push the air down-
ward through a greater angle,

Conventionally, flaps are found at
the trailing edge of the wing,
inboard of the ailerons, But a
specialized form, the Kruger flap, is
mounted at the leading edge of some
contemporary transports, like Boe-
ing's 727 and 737 series. These flaps
deflect down and forward to make
the leading edge of the wing very
blunt and highly curved. They pro-
duce a major increment in lift.

Wing slats: tip from birds

Near the wingtip at the leading
edge vou may find wing slats, an
idea pioneered by birds. Ornitholo-
gists call the bird’s wing slat the
alula; it is to the birds’ wings what
our thumbs are to our hands, It
guides air over the wing and makes
the wing more efficient at low speed
and at high angles of attack, delay-
ing the stall. On contemporary air-
planes, the wing slat is a movable
surface that fits smoothly against
the leading edge of the wing in
flight, At low speeds, it automati-
cally pops out ahead of the wing a
short distance, creating a slot be-
tween itself and the wing. Air
enters at the bottom of this slot gap
and rushes out the top, directed
along the upper surface of the wing
to help maintain lift.

Paradoxically, there are times
when it is necessary or desirable to
rapidly reduce or eliminate lift.
Landing on wet runways is one.
Spoeilers, or lift dumpers, provide
that service. These hinged surfaces
generally will be found on the upper
surfaces of wings, forward of the
flaps and inboard of the ailerons.
They deflect upward as much as
90%, and the instant they are raised,
much of the wing's lift vanishes in
the mass of turbulence generated.

Twisting wingtip vortex

Air always flows from high- to
low-pressure regions, causing a po-
tentially dangerous phenomenon,
since the lower surface of a wing in
flight must have a higher local pres-
sure than the upper surface. So air
flows from lower to upper surface
by making an “end run" around the
wingtip. If you could see that air,
vou'd see a swirl coming from the
lower surface, turning toward the
upper and blowing backward off the
wing simultaneously. Behind a
plane's right wingtip, this flow
would be counterclockwise; behind
the left, clockwise,

In level flight, this twisting
(Please lufn to page T46)
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WINGS

(Confinued from page 144)

flow—the wingtip vorter—is rela-
tively weak, In low-speed flight,
when flaps are down and the wing
is generating a lot of lift from
gtrong low-pressure areas on its
upper surface, the vortex strength
increases several fold. It ean trail
aft of a heavy airplane like a
Boeing 747 for miles, and it is
powerful enough to seriously affect
even a moderately heavy aircraft
flying into it,

That is why there is a long sepa-
ration between successive landings
at major airports handling many
heavy jet transports. The separa-
tion maintained by air traffic con-
trollers is necessary for the dissipa-
tion of most of the energy in those
trailing vortices,

Scientists long have been trying
to find how to reduce or even elimi-
nate the wingtip vortex. Not only is
it dangerous to following traffic; it
also robs the wing of energy, drain-
ing potential lifting forees to gener-
ate a vortex that adds to wing drag.

One promising tested scheme is
the winglet, a small wing mounted at
carefully determined angles to the
main wing chord plane and to the
local airflow at the tip. Properly de-
signed and aligned, the winglet—an-
other development ecredited to NA-
SA's Whitcomb—reduces strength
of the wingtip vortex and improves
overall efficiency of the wing. The re-
sult is lower fuel consumption in
cruising flight and a weakened, less
dangerous tip vortex,

On radically sweptback wings, air
tends to slide out toward the tip
instead of staying on a fore-and-aft
streamline, Thus, the flow over aile-
rons may be so strongly affected
that they become almost useless,
Somebody thought of an ingenious
way to prevent this: They built an
air dam on the upper wing surface
to hold back lateral airflow, Called
fences, theze dams now are installed
on many jet airliners and fighters.

These added devices—flaps, slats,
spoilers, winglets, fences—are only
methods to keep the airflow over
the wing relatively smooth, or to
disturb it in a controlled way at a
apecific point, Other methods of
flow control require additional pow-
er; what we have described so far
are aerodynamic devices working
solely on energy of the passing air,

But some airplanes have been
built and successfully flown with
powered  boundary-layer control
{BLC) systems which attempt to
keep the thin layer of slow-moving
air nearest the wing surface from
breaking away into a turbulent
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flow, increasing drag and trigger-
ing a stall. Blowers have blown,
suction systems have sucked, and
enormous values of lift have been
generated in wind tunnels and on
test aireraft. But such schemes are
often defeated by dirt, surface rough-
ness—and inseets, Narrow slots that
blow air across a wing's upper sur-
face, or suck it away from the regions
where stall occurs, eventually clog.

Skeletal structure changes

Now let's look under the skin, at
the internal structure that carries
the lift and drag loads on the wing.

For many vyears after the
Wrights, wings continued to be
built from wood and fabric. Air
loads on a wing dictate its skeletal
structure. Spanwise beams, or
spars, were developed to resist the
lift loads that tended to bend the
wings upward. Drag loads—in a
fore-and-aft direction—were im-
posed on compression members be-
tween the spars, and sometimes
reinforced by wire bracing. Torsion
loads were handled by compression
struts and wires in tension. Wing
ribs gave the surfaces aerodynamic
contoura and provided some closely
spaced structure to hold the cover-
ing and resist local loads,

As speeds climbed, structural de-
sign kept pace. Diving speeds some-
times tore the fabric from wings in
World War I combat, so thin ply-
wood was used to replace the fabric
on leading edges. In time, that
plywood skin moved farther aft,
often to join with the top and
bottom of the front wing spar.

Weldable steel and aluminum al-
loys at first were treated simply as
structural improvements. The basic
layout didn't change much; beams,
ribs and fittings became all-metal
instead of mostly wood, and fabric
still eovered the structure. But in-
novative designers found that met-
als had intrinsic values in unique
structural schemes, such as thin-
walled shells of very light weight
and high strength. The simple cylin-
drical sections used as wind-tunnel
test specimens soon made the meta-
morphosis into fuselage forms and
wing shapes.

The earliest monoplanes were ex-
ternally braced, with struts and
often wires to carry the loads, a
technique surviving today in many
high-winged monoplanes for gener-
al aviation. But for less drag, the
bracing had to go inside, and the
cantilever wing made its debut.

It was pioneered in wooden form
by Anthony Fokker, the Dutch in-
novator, in his World War I fight-
ers. His later commercial aircraft

(Please turn fo page 148)
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temperature, for up
Two Defrost Seninlgﬂ Use Regular Defrost for big roasts, hams,
turkeys, etc. Use Flash Defrost to quickly thaw single portions.
Sinw I:ﬂl.'lk SIE“III'IQ! Wanderful for preparing slow cook recipes at
microwave spegd without losing any of the siow cooked flavor.,

Six Safety Devices! Thorough protection, even with small chilg:
ren around, Microwaves shut off the moment the door is opened,

Recipe Guide on Oven! Easy-to-follow recipe guide (s right on
oven for your convenience and easy reference,

G0-Minute Digital Timer! with
setting for seconds, too, Signal
bell and automatic shutoff,

Large, 1.25 cu. ft. Capacity!
Lighted interior is 15Ve" wide.
Big enough for large roasty, a
ham, or a 1.1.]'.‘12,’ up o 22 |h5.

Two Defrost Settings! Requiar PLUS SHIPPING
defrost far large roasts, hams,
turke:,,rs ete. Flash ﬂ‘ETrl}'ﬂ flJr

fast defrost of single portions. Tnu EA‘JE GUEH S1Tnnﬂ1

Special Warm Setting! Keeps food at perfect serving temperature
for up to 60 minutes, Mo more cold meals for late arrivals.

Slow Cook Seltin_g! Delicious slow cook recipes can be yours at
microwave speed just by using the special Slow Cook satting.

Recipe Guide! Easy to fellow recipe guide is right on oven, next
o power levels, for BASY reference,

348

PLUS SHIPPING

YOU SAVE OVER $200.00!

ldeal for keeping foods at just the right
o 60 minutes, for delicious eating pleasure,

Six Safety Devices! Three safety seals around doorway. And thros
separate safety switches that turn off microwaves the moment
door is opened. Safe even with small children around.

_ For Masterchargs and WISA memi Place
Wﬂ vouf oraer for immediane shinmen ]

gur Toll-Free number [1-B00-328 B2). In

Minnetors, phone collest (1-612 345)

FREE MICROWAVE COOKBODK!

Hardcover cookbook with over 140
pages of taste-tempting recipes and
helpful hints for fast, easy préparation
of delicious main course meals, pastrias,
desserts, vegelables and much more!
It's yours, FREE, with purchase of
eithier ane of the oven models aboave,

'C.0.M.B. Co.

AUTHORIZED LIQUIDATORS
of Manufacturers’ Overproduction

C.0.M.B. Co. [/ Authorized Liguidators
3258 Minnehaha Ave. 5., Minneapolis, Minn. 55406

Enclosed is my check or money order. Please send the Panasonic Micro
wave Oven indicated below:

CImodel 7800 @ only $348.00 [Model 7750 @ only $288.00

|
|
|
|
|
|
| | understand | must pay the sh |.'.'p||:|g charge to the driver upon delivery
(|Ploasae allow 2-3 weeks for delivery.)

| PLEASE PRINT CLEARLY
|

|

|

|

MNama

Address —_

3258 MINNEHAHA AVE. f MINNEAPOLIS
PHONE: 1612) 729-2345

. MN 55406
City State 1P




And split firewood the easy
way with POPULAR
MECHANICS very popular
log splitter. You can build it
yourself and then reap the
rewards, The rig on this
hydraulically operated log
splitter exerts some 10,000
Ibs of pressure and will
split with ease 2 ft lengths
of maple and ash logs 12
to 14 inches in diameter,
With an | beam backbone,
double acting hydraulic
cylinder, control valve oil
filter, 3 hp gas engine and
more, you'll find it's easy to
build and a pleasure to
use. Youll save your back
from aching, and have
more time to enjoy that fire.
Send for complete plans
and step by step
instructions. Just $8.95

PM Plans Library Box 1014, Radio City Station, New York, N.Y, 10019

Please send complate plans & instructions. | enclose a check
or money order for $8.95

Nama

Addrass

City

State Zip

Plaase alow 3-4 weeks for delvery.
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Cruise Director.

Enjoy a new sense of direction and get
lost less often with an
Airguide auto com-
pass. Model 1601
(shown) is self-
illuminated . . .
| has adjusiable
compeansalors

and adhesive
mount. Al retail

stores. Wrile

for catalog A

n L] - !
7217 Wabangia * Chicago S0847

o Buy Direct
W7 UPENEH and Save
= RADID C'UNTI.UI.LIII from car transmikter or wall
wwitch ® FAFETY might and doy yeor ‘round ® 5E-
CURITY dear locks tight when clotad ® CONVEMIEMCE
im gar comtral amy woather ® LIGHTING gorage lights
sutematically ® VERSATILE it all litting type wood,
metal ar liberglasy dosrn sectsonal and 1-picce ® EASY
HOME INSTALLATION in juif 2-3 hours & SAVE up ta
50% direct bectory purchase and PP or UPS heme delivary
® GUARAMTEED ome year ® FREE brochure
HELPMATE Equipmant Ca., Bax PMI0PBarada. M1 49107

LEARMN

MEAT CUTTING

Truin guitily im 8 shorl weehn 51 Taledn
for & Bright Fulyrs with security s the vitsl
meal bagimess. Big pay. Puil-tems joby —
HAYE A FROFITARLE MARKET OF YCHPR
OWHT Time paymant plan aveibsble D
ploma gives. Job balp Thousandi &f suc-

cosniul gradustes, OUR 530h YEAR: Sesd

MOW for & Big new (Sustrmted FREE catalsg. Mo oblugliss. G 1

el MATPOMAL BOWDOL F MEAT CUTTING, Mo TL.03-
S1UTT. Dept. 50-L, 33 K. Seperier, Toledo, Ohdo M6
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BRITISH SPORTS CAR PARTS

Steel/fiberglass body panels, up-
holstery, carpats, tops, wire wheals,
grilles, bumpers, wiring harnasses,
headers & exhaust systems, mech,
parts, rubber trimmings. Catalog 33.

|I1HH|I| AUSTIN-HEALEY

Ul e

JAGUAR
1

Cnncr:-te, mortar or sand mix for
do-it-yourself patching, pomnting,
pati driveways, walks, fire-
places, block or brick walls, set
ting posts and hundreds of other

uses,

FOR MORE INFORMATION WRITE
QUIKRETE, COLUMBLUS, OHIO 43229

WINGS
{Continued from page 146)

and those of other designers used
similar techniques. But the crash of
a Folkker transport (see top of page
G68) summarily ended the era of the
wooden wing, and the all-metal
structure filled the gap. It exploited
the high strength-to-weight ratio of
the new metals in clean surfaces of
aluminum alloy skin curved over
and riveted to ribs and spars
pressed out of aluminum alloy and
riveted together, Wings were smooth,
maintenance-free, and needed no
hangar protection against weather.

High speeds bring thick skins

Speeds continued to rise, and in
the late 1950s wing structures had
to change again to keep pace. Air-
planes were moving at such high
speeds that wing zkinz had to be
quite thick to resist suction pres-
sures generated on upper surfaces.
It was reminiscent of the problem
of tearing fabric on World War 1
pursuit planes, Thicker skins used
to carry the increased air loads also
lent themselves to new integrated
structures, where the skins began to
carry major portions of the loads.

They became, in effect, exten-
sions of the upper and lower flanges
of wing beams. They were fabri-
cated from solid sheets of high-
strength aluminum alloy and bolted
to a rugged internal framework of
multiple spars and heavy forged
ribs., With much internal wvolume
freed of encumbering structure and
fewer skin joints, most of the inte-
rior of a wing could be sealed against
leakage and used as a fuel tank.

Where do wings go from here? At
this moment, the Gossamer Condor
manpowered aircraft, with its filmy,
extreme high-aspect-ratio wing, co-
exists with the Enferprise, the space
shuttle which has wings but generates
much of its lift from the lines of its
flat-bottomed body. Antique airplanes
share airport ramps with the swept-
wing Mach 2 fighters. High-wing
lightplanes still show the basic wing
format of the 19303, and hang-gliders
soar on airframes that would have
been at home at Kitty Hawk in 1908.
And somewhere out there, someone
must be building an ernithopter, a
flapping-wing creation he is sure will
zolve the problem of bird-like flight.

It's all there, in 75 years, the
complete spectrum from Kitty
Hawk and a windy December day to
10,000 feet of concrete runway bak-
ing in the Pacific sun. From wood
and cloth to titanium, these are the
wings that freed us all from the
domination of gravity and gave us
the skies and the stars, ™
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Take advantage of this special offer on
Popular Mechanics’ famous Master
Guides.

The POPULAR MECHANICS
MASTER SHOP GUIDE has helped
hundreds of thousands of do-it-
yvourselfers solve workshop problems.
We think it is one of the most important
tools you'll ever buy.

The Shop Guide lays out everything
you need to know, graphically and
ready-to-use. All about nails, screws,
bolts, wall fasteners, drills, abrasives,
lumber, plywood, gypsum, adhesives,
paneling, shop math, stair construction,
masonry. wood finishing, plumbing, pipe
fittings, electrical work, gutters,

Plumibing
e K W

M - Y Lk
{ Masonry
Master Shop Guide

LT Y

T w
|

L gy
& TS

concrete, remodeling measurements plus
a built-in ruler, protractor, 45° triangle
and compass.

The perfect companion to the Shop
Guide is the POPULAR MECHANICS
MASTER HOME CARE GUIDE. The
Home Care Guide will enable you to
tackle common home repair jobs like an
expert. You'll be able to patch wall
cracks, paint your house or apartment,
hang wallpaper, hang drapery rods, hang
a door and install a lockset, repair
scratches in furniture and much more.
The Guide also instructs you on methods
of saving energy to help cut your fuel bills.

By using the coupon that appears on
this page vou can order both Guides for

=

$£7.95 postpaid. You'll save $2.95 off the
regular price. ORDER NOW! They also

make great gifts,

| PM MASTER GUIDE OFFER, Depr. 1275]

| Box 1014, Radio City Station |
| New York, N_Y. 10019 |
| Yes! Please send me the POPULAR MECHANICS |

: MASTER GUIDES that | have indicated below:

| —Ser(s)of both Guides at 3795 perset S I

I —Home t;‘are Guide(s) only at $5.43 |
per Guide e

I._Slmpﬁuidcqs.] only at 55.45 per Guide I

| TOTAL AMOUNT REMITTED §_|

I Name —

IA.ddrcss

I
Sy, Zip
Make check or money order payvable 1o Popular




4 MIRRORS YOU CAN BUILD
{Conlinued from page 104)

1. Contemporary mirror

Cut the plywood back o size. Qutside cuts
can be made con a lable or radial saw and
the Inside cutout with a sabre saw guided by
a clamped or tacked-on fence. Mext, install
tha inside frame that the hall-round moldings
will bult against. Since 15 corners are
mitered, note that the fourth place must be
trimmed (notched) onm both ends in order
to slide it in from the front.

For the easiest assembly, lay the plywood
back on your workbench and glue the cut
lengths of half-round molding as quickly as
you cut them. Cul the pieces slightly over-
length and let the excess hang over the
plywood edges. For neatness, trim all ends

at the same time later. Use a miter jig on the
table saw to cut left- and right-hand miters
al the corners. On the protolype, all hall-
round molding Is held in place with glue
only. To do this, apply an even, thin coat of
whita glue to the mating surfaces and leave
them exposed for several seconds so the
parts will grip on contact and not slide
about. To spead production, cut four or five
pieces of molding and glue tham In groups.
Chack sach group with a combination sguare
to see that meoldings remain at a right angle
to the inner frame. With all moldings in
place, carefully position several wide pieces
of plywood over moldings and weight with a
heavy toolbox or the like. Leave undisturbed
at least overnight. Next day, alter measuring
the ofisat of your portable circular saw shoe
(distance between shoe edge and blade),

¥ ¢ v PUBLIC SALE + # +

[] Pc. Combinat

1/4
SAE

AL

38
Meiric

jon SOCKET SET

1/4'" & 3/8"" SAE & METRIC

Chrome Plated Molybdenum
Polished Steel — Thin Wall Sockets
EVERYTHING GDMPLETE

Pius $1.50
Shipping &
Hanadling

LIFETIME GUARANTEE

3B SAE Sockets 12 pt.
{8, ThE, 112, 9018, 58,
1116, 34).
114 SAE Sochkets 8 pl.
(316, T2, 114, 8132, 5118,
11132, 28, THE, 172}
I8 METRIC Sockets 12 pt.
9, 10, 11,12, 13, 14, 16, 17, 19§
174 METRIC Sockets 6 pl.
45,56 7,.8,9,10, 11,13,
Spark Plug Socket.

Send Check or Maney Order Only for $10.00 plus £1.50 Shipping and Handling ta:

PACIFIC FREIGHT & SALVAGE CO.
Dept. 139, 12551 Saticoy Street, North Hollywood, CA 91606

New Table Top Invention Puts You In.

PROFITABLE RUBBER
STAMP BUSIHESS

Home Operators mow make
$16.50 AN HOUR in Busi-
ness once monopolized by
a fow big companies
Special rubber stampa bring hi h
prices—ecost only pennies toma
on mew, Bow - cowt tap machine
Take 27 contn *'nri-'h uf rlltlrrl.l.'t.
maks perfect lhmp- busincases
und bay B-:r tlmn at 3.7 snch.

&16_E2 am brwr Min lI:lrl time in your own hnm hﬂnq

mchine on kitchen tab

electrieal
Make any kind of stamp, W s putiet.
withoot

end you fres information
obligntion sbout this ﬂtl'hlllhﬂ. hi
#rl:l' - finamce your o 4

nfarmation send name o A HeatERrd Fag
Bubber Stamp Div., 1512 Jarvis,Depe.R2nP,Chicage, 111 53628

ENJOY YOUR OWN BUSINESS

Starl Earning &l osce—MNo spetial experiente required

A SHOP STAND-ALL Model 7
IM ITSELF Sharpans & Aetooths
AUTOMATIC § *!-lh:::lh 1] Lﬁ':.';“
FOOLPROGF :
L SHARPEMNS—

BAND SAWS—
HACK SAWS—
WOOD AND
!'I'.I.I. CI.I'I"I'I‘NB

with ltral hl. Iml uu
identigal

:nuwus_ulum tl

standard erown,

Shop Equlp. ugom 3" te 20"

300-535-0811 PM-TE BEVELS— 0" ts 30"
Box 25305 Terminal Annex.Spokane, Washington 99220

SMITH-NIELSEN
EQUIPMENT CO.
Mig of Saw
Grimders
Distributer of
Camplete Saw

clamp a guide strip to the first edge along
the first frame side. Sel the saw-blade depth
to cut through the moldings and plywood.

Repaat the cutting procedure for the three
other sides. Than cut and fasten outer frama
membars (C), using white glue and 8d finish-
ing nails, Install the cleat on the back for
the screw ayes and insert four screw ayes.

Thoroughly dust the place, seal with shel-
lac and let It dry overnight. Finish the frame
as described earlier. When dry, measure the
opening for the mirror and cut (or order) a
Va-in. mirrar to suit. Allow a little leeway; the
mirrar should slide in and out without bind=-
ing.. Install the mirror and back it up with a
hefty piace of cardboard or Ya-in. plywood
held with 4d finishing nalls. Use stout
picture hangers to mount tha mirrar,

2. Wood-lath mirror

You can make this quickie for very little
manay and can size the frame fo suit a
mirror you have on hand. Cut the plywood to
size, Then, to cut the opening for the mirror,
bore a Ya-in. entry hole in each corner of the
cutout and complete the cut with a sabre
saw guided by a clamped fence.

On tha prototype mirror we used wood
lath as it comes from the bundle, though we
did sort out any particularly waney pleces.

Rip several lengths of lath to width for the
outer frama (B). Attach frame parts with glue
and 1%-in. brads. Use miters at corners.
Mext, rip lath to width for the facing frame,
mitar cormars and install with glue and
brads. Finally, lay out four diagonal seg-
ments, cutting four idenlical lengths at a
time, one for each segment. Install strips as
shown. The overhang at the cutout holds the
mirror.

On tha prototype, a coat of gray stain and
two coats of satin-finish vamish gave a
weathered look. For a natural look, skip the
stain. Do not sand the lath.

3. Colonial mirror

This is the easiest of all to make. Buy a
mirror and build the frame to suit. Cut the
back to shape using a jigsaw, bandsaw or
sabre saw. Slightly round all front edges.
Sand the plece smooth and bore rope holes.

Positign the mirror on the back panel and
trace its outling in pencil. Usa these dimen-
sions to cut the hall-round moldings which
bacome the mirror frame. Cut the molding to
length after cutting the mirror-holding rabbet
on ocne edge. Install three lengths of molding
with glue and 1%i-in. brads. Insert the mirror
and install tha last length of maolding. For

authenticity, add several carpet tacks to
maich nails on the original mirror.
After covering the mirror with masking

fape, coat the wood parts with pine stain.
Let this set 10 minutes, wipe off all excess
and let dry overnight. Add “rust” to exposed
nallheads by dabbing on burnt umber pig-
ment direct from the tube. Mext day apply a
sealer coat of thinned shallac and let dry for
24 hours. Finish with two coats of vamnish,
insert cord or a leather thong through the
holes and knot it in back. Loop the cord over
a nail or pictura hanger.

4. Infinity mirror

This will awa your friends when it's lighted
and serve as a regular mirror when it's nol.
it has four basic parts—an oulside frame,
inside frame, rear-mountad mirror and one-
way mirror in fronl.

To build the inside frame, cut two pieces
from ¥ x 23-in. pine 32 in. long and two
pisces 21 in. long. Draw a centerline down
each plece. Measure in 1 in. from each
end of the 21-in. pieces and mark every inch
along the centerline. Measure in 1% in. from
sach and of the 32-in. pieces and mark each
inch on the line. There should be 20 marks
on each 21-in. piece and 30 marks on @ach
32-in. piece.

Measure the outside diameter of a light

(Please furn to page 152)



Justreading our catalog could help
make you a better craftsman.
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Feel
Freetino?

Step out in cozy comfort, whatever
the weather. Damart's socks are the
warmest in the world! That's because
they're made from Thermolactyl, the
miracle fabric worn by Mount Everest
expeditions.

s¢ socks protect and insulate your
feet as no others can. The cushion dou-
ble knit boucle Thermolactyl actually
retains body heat. At the same time it
lets perspiration evaporate so your feet
always are snug and dry.

There's no weight or bulk, just com-
fortable warmth in any temperature,
Damart socks are made in knee and
ankle length at $9.95 and $6.50 a pair,
plus handling and shipping—%1.25 per
pair. In navy only.

Damart, Inc. Dept. 61268 : !
1811 Woodbury Ave. Ve I
Portsmouth, N.H. 03805 :

|

Please rush me my Damart socks. | enclose
a check or money order for___pair(s).
Shoe Size__________ [ Ankle length

[0 Knee length

MName
Address
City

Stale
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LIKE EVERY
Sth TANKFUL

FREE!

NEW SUPER GAS SAVER

200000, 1T'S BEEN
GRANTED LS PATENT

SAVES UP TO 52 EVERY TANKFUL!

FASTER PICK-UP, MORE CLEAN POWER!
PROLONGS CAR LIFE . . . REDUCES SMOG!
FITS ALL CARS & TRUCKS IN MINUTES!

Maw invantion by famous aulo engingsr can Save mo-
torisis up to $150 a year as it “restores’ powst &
mileage stolen by poliution controls! Saves 2-big
ways: (1) Slops carburetor “air starvation” for up to
21% MORE MILES PER GALLON! (2) Salely vaporizes
“plow-by"' lor cleaner combusiion, lass carbon &
wani! Slips on PCV hose in minuies. Money back

QUBrEnLEE.

ORDER HOW AL D ECON
0 o N GOVL-CECT
[ 2FOR B2EEE P. (), Box 910

PFOST-PAID Yukon, Dkia. T3

Mo bor W, Sugarchanged or Fusl injsqtan,
MAL NO-RISE COUPON TODAY

L —
ADORESS —_—
CITY ———————
STAT — ——
(7 PLEASE SEND FAEE DETAILE

| Clavma are haved o uner repie. Your gades depend on make, sge,

Power Kine

TOUGH JOB TRACTOR

Clears deop snow fast with plow or snow-
blower All-gear drive delivers more usable
power —axtra weight and big wheels add
traction. Mows lawns, plows, cullivates and
more. 25 attach-
ments. 12, 14, 18
hp. Free catalog
Engineering Prod-
ucts Co., 1005 K-12
Anoka Ave., Wau-
kesha, Wl 53186

o

STAINED
GLASS

Bemil Sé Tor fascluatiog
eatalog of WS, hisibd, lieas,
Bk el sinppdies,
BIG STARTER KIT
Gnly $16.95 ppd.
WHITTEMORE,
BOX I0ES5EM, HANOVER, MASS. 02339

Buy a "NU-THRED""!
THREAD FILE

Renew damaged threads
in a jifiyl Any diam-
wter, right or left hand.

h Postpald

.50 Get

. for 11, 12, 13, 14, All 3
for $13

m |a 20 and 24 TF)
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2nd MOST IMPORTANT TOOL FOR
EVERY WOODWORKING SHOP

VERSATILE

MOLDER-
PLANER
Second only
1oasaw. ..
molds, planes, =

rabbets. ‘-»

FROM $287

® Master Charge
® Bank Amernicard

SEND FOR FREE
BROCHURE PM-1278

WILLIAMS & HUSSEY MACHINE CORP,

Dept. 2E, Milford, New Hampshire 03065

4 MIRRORS YOU CAN BUILD

{Continued from page 1580)

socket from a Christmas-tree string and drill
all 100 socket holes. Butt-joint inside frame
logether using 1%-in. nails and glue &0 its

outside perimeter is 22x32 in, and inside is
21x31 Iin,
Naxt, construct thea outsida Irame by

cutting two 34-in. lengths of tha same pine,
also two 25-in. lengths. Bult-joint them like
the inside frame. This frame should be 25x35
in. on oulside perimeter, 24x34 in. inside.

Cut two 25x35-in. pieces out of a 4x8-fi.
sheat of Ve-in, hardboard (rough side up). Lay
tha two frames on one plece, squaring-up
both frames as much as possible and leaving
a 1-in. space between them on all sides.
Cutling the 21x31-in. Inside frame on the
hardboard, ramove the frames, and cut oul
the 21x31-in, opening. This is the front of
tha mirror housing. The solid 25x35-in.
piece is the rear of that housing.

Mow rmeamowve all bulbs from the ree
strings. Note the starter or fuse bulbs, usual-
ly at the start of a string and having red or
green lips. Starling at tha lower-right-hand
corner of the inside frame, push all 50 sock-
eis of one siring Into the inside frame from
the outside edge so all sockets are flush with
inside surfaces of frame. Repeal with other
50-light string, starting at the same Cornar.
Epoxy any loose sockets,

Lay the inside frame, with lights, Inside
the oulside frame and tuck all wires in the 1-
in, space. Aitach tha hardboard front piece,
with opening, to both frames, using %-in., 18-
ga. brads and glue. Be sure the smooth side
is up and edges are square. Before sanding
edges, apply masking tape over sockel holes.

Remove masking lape and cover the frame
with Con-Tact (see materials lisl, page 105).
Do opposite sides first, slarling at the rear,
then inside frame, Iront of frame, oulside
edge of frame, returning to rear side. Repeat
for the remaining two sides. Tuck any over-
lap of Con-Tact in the rear, Using a razor
blade or hobby knife, carefully cul away the
adhasiva paper coverlng all 100 socket
heles, Do not cul or damage sockeils,

Mext, drill 11 Y-in. holes about % in, In
from the edges and around the perimeler of
the remaining 25x%x35-in. hardboard. Notch
the lower right-hand carner, rough side up,
for the line cord. Cover the back (smooth
side) with Con-Tact; overlap I necessary.
Fold paper over and onie rough side io
cover the 21x31 in. outline. Measure 1 in,
from the top edge of the hardboard and 4 in,
frem each end, and drill YVa-in. holes whare
the lines intersect at two points. Attach a
3/16-in, steal washar lo heavy piclure wire,
thread the wire through ona Va-in, hole and
run It along the back of the board into the
second Ye-in. hole, pulling it tight. Secure
the remaining 3/16-in. washer as shown.

Lay the finished frame over the hardboard
back, square it up, redraw outline, Remove
frame and |al assembly dry overnight.

Install Christmas-iree bulbs, with Buré
starter or fuse bulbs in cormect locations,
Connect to a 9-ft. extension cord and tuck
connection neatly betwean the frames.
Install a snap-on ling switch 6 to 10 in. down
cord from frame. Plug in cord. If lights don't
work, recheck the socket connactions.

Maxt, cul, notch and file the polished
aluminum trim so each plece can be bent to
cover two sides, one 35 in. and one 25 In.
Bore four holes in each 35-in. side; three in
each 25-in. side. Bend pieces as shown.

Place the Y& x 25 x 35-in. glass on top of
the frant ol the frame. Make sura the mirror
slde laces Inside. Secure this glass to the
frame with aluminum trim and roundhead
wood screws. Turn frame over and attach
the rear cover, with mirror, to the back of
the frame. using %-in, No. & Nathead wood
screws through predrilled holes. Hang mirror
with two 50-Ib, piclure hooks. M




THE HIGH

PERFORMANCE DIET

‘)

It happened again this year. De-
troit found a way to squeeze more

power out of a small engine. Which is
great for a car’s fuel economy and
pollution level. But hard on its
stomach.

That’s why many new cars could
use some copper in their diets—the
copper core in NGK plugs.

Ordinary plugs have iron cores.
But copper dissipates heat as much
as five times faster than iron. At high
speeds the copper works to prevent
pre-ignition, detonation and burning.
Thanks to the copper core we're also
able to fight fouling at low speeds by
using a longer-nosed insulator than
that found on other plugs. The final
result is a plug with a wider heat

NGK SPARK PLUGS (U.S.A.), INC.

R T

range. And wider heat range means
better performance at any speed, in
any weather. And longer life.

NGKs can put any car on the road
to good health. Foreign or domestic.
Four, six or eight cylinders.

Stock NGK copper core plugs.
For cars that have to watch what
they eat.

The Copper Core
qives you more.

1652-56 West 240th Street Harbor City, Callfornia 90710




PM OWNERS REPORT: AUDI 5000 (Continued irom page 87)

discs in the front only; also the
body side molding should be low-
er to ward off parking-lot dings. |
find the Audi very comfortable
and easy to handle, but consider
the rear head restraints danger-
rous because they block visibili-
ty."”
And a New Mexico realtyman:
“It's a mechanical jewel! Front-
wheel drive, fuel injection, elec-
tronic ignition, and it runs on
regular gasoline. It's also one of
the prettiest, best-proportioned
cars available today.

“The entire car is superbly
engineered. Doors fit, the paint is
excellent, and the engine is a
thing of beauty. I'd like a slightly
larger displacement—say 3000
ce. We live at 7000 feet in hilly
country, so the engine has to
work pretty hard."”

And a California career officer:
“After considerable shopping, the
Audi seemed the best buy for
quality, safety, ride and comfort,
Workmanship compares with, or
exceeds, every car | examined at
prices from $4000 to $18,000. And,
after a three-week trip with my
family from Alabama to Washing-
ton State and California, | cannot
say enough good things about the
5000's comfort. The car also has
superior ease of handling, out-
standingly sound construction, an
exceptional ride and gas mileage
to compare with any economy
car."

Or how about this sales rep
from California: “I'm a road sales-
man and average 30,000 to 40,000
miles a year. I've owned a few
cars in my time, but nothing like
this Audi. Mot one single thing
has gone wrong with it mechanic-

ally during my first 21,750 miles.

“It has plenty of pep for free-
ways, plus the economy and
roominess | need. | average 22
mpg combined city and highway
driving. Mechanically, the Audi is
excellent, but body and trim work
is average. My only suggestions
for improving the car would be to
eliminate the space-robbing cen-
tral mini ‘console." "

A Florida court reporter: "He's
the only dealer | ever enjoyed
dealing with. Gave me $1000 off

Trunk of the 5000 is handsomely car-
peted and praised for ils roominess.

with no trade or hassle. The other
dealer | tried offered to ‘throw in a
radio.,' Quality is superior to
American cars. Comfort likewise,
But a car with five cylinders ought
to get better gas mileage. | get
only 16 to 17 mpg in town and 20
to 23 on the highway. | expected
better. Front-wheel drive makes
the Audi a joy to drive Iin bad
weather. The car does stall on
occasion, though, and the cruise
control doesn't always work,"
These notes from a New York
business analyst: “The transmis-

sion lost third and reverse gear at
4000 miles. The dealer took two
weeks to repair this. No help from
the salesman in getting faster
repair or a loaner. | find the
headrests too high—they impair
rear vision,

“The car handles very well in
the city, however, and the front-
wheel drive is excellent in snow,
The airconditioner seems to be
putting a considerable strain on
the engine, | can feel it cut in and
out."

And a Colorado aute mechanic
reports, "'I'd bean driving T-Birds,
New Yorkers and Cadillacs, but
the Audi 500 handles so much
better on icy and snowy roads
and has proved much less tire-
some to drive. | like the ride,
although it's different from Cads
and T-Birds. Dealer service Iis
very satisfactory—I get prompt at-
tention. Inside fit and finish are
much nicer than in the 1977 Coupe
de Ville | traded in. | especially
like the Audi's size, handling and
performance. Of the 40 new cars
I've owned over the years, this
Audi is the best."

A Minnesota architect: "Nice
handling, excellent balance, good
cornering with front-wheel drive. |
also like the aesthetics—a highly
competent design, visually exciting
and clean. It is economical, espe-
cially since it burns regular fuel.
After extensive test driving, |
judged the Audi to be a most ra-
tional ‘sedan—excellent workman-
ship at a fair price equals good
value.

“On the minus side, the rear
offers comfortable seating for two
adults only. A 5-speed gearbox

[Plaase turn to page 156)

SUMMARY OF 1978 AUDI 5000 OWNERS REPORTS*

Total miles driven 5,017,655 Ride 21.4 Fair
Average miles per gallon Specific dislikes: Paor i
Asbomatie franamission Mo complaints 22.9% Comiort opinion (resr seats):
Lack of power 16.5 Excellent
In town (EPA, 17 mpg) 18.6 By i J 90 % Al
R O A T S L I
F“;:‘m {TE;:N;E"":::;H'“'HEI Alresnditioner saps pawer 6.5 fp:llr
: ! What changes would you |lke? ar
Long trips (EFA, 22 mpg)..24.7 Mare harsepawer 11.684 Had amy mechanicsl brouble?
T’T:mm:“'"m’ 81.7% Lawer hoadrests 13: Yos
U :
Four-spead  manual 18.3 r:"tlm!““i“ sfe . BA ﬂl:: tpe of treubie?
did you chacse the Audi !ﬂ?@;z% Workmanship opinien: Aircenditioner
lm‘;ﬁ!y 213 Exesllant £8.8% Cruisa contral
Handling 21.0 2_‘:""‘ .8 Elﬂtl'" .
Size 15.7 A 2.9 ety
Front-wheel drive 15.1 Fair 0.3 Brakes
Spacific likes: Poer 0.8 Dealer repairs satisfactony?
Handling 65.4% | Comiort oplnion (front weats): mﬂ
Styling 43.4 Excellent BB.509
Combort 8.4 Very good 25.8 Dealer sarvice opinlon:
Ecamomy 3.6 Gead 4.5 Excellant

0.6 Good 15.2
0.6 Avarage 14.5
Fair 6.8
52,55 Poer 10.0
3r.2 Mumbai of wehicles ownmed:
8.0 Audi 5000 anly 24 50
0.7 Twe cars 54.0
0.7 Three cars 16.8
Four or more cars 4.7
57.18% Mikes of other cars owned:
429 WVolkgmagan 14,89
S it
udi -
A% ) fom . 9.9
13.7 Qidsmobile 9.5
ta | Aga distribution of ownars:
5.5 15:20 years 11.2%
A0-45 years 498
820 50-plua 15.0
3.3 Would you buy snothar Audi 50007
Yes B7.7%
33.5% Ha 12.3

*Percentages might mot equal 100% due e rounding of insufficient data,
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P00 R TFANTASTIC! s

A FULL POUND OF BRAND NEW
S - VL8N NUTS, BOLTS, SCREWS AND OTHER ¢
AR FASTENERS...ALL TOP QUALITY...

JUST

o *,
£ Whi% « (8
i v - R .
é %ll-‘ .',.,_‘“-" i- S P - I
. ‘ : fh T ™ ] | > 7 A .
f ~ YOUR DOOR! (WE ;
\ FREE N PAY ALL SHIPPING (g gl E
sy & HANDLING!) MIN- N '

B as20vaiue o SRR AL/ IMUM 5 LB. ORDER.

. wall-siza[17%" Ir-‘ilr'f'“

- x 24") Spaci-
> fications Chan /i

Tells you every-
. ;

thing you need to know
aboul fasteners 10 do & quick
professional joh every time
Yours FREE whether or not you
decide to return your arder?!

An unbelievable value! A full pound of assorted fasteners
(approximately 300 pieces per pound) with an estimated retail
value of $10.00 - $15.00 for just 99¢!! And we pay all shipping
and handling charges!! (Minimum 5 Ib. order.)

IF YOU'RE NOT AMAZED - ABSOLUTELY ASTOUNDED — AT ALL YOU GET, WE'LL REFUND
EVERY PENNY YOU'VE PAID IMMEDIATELY!

Millions and millions of assorted top-quality fasteners that we must dispose of immadiately!l!
All top-guality. All #2 grade, zinc-plated steel. All brand new. All commenly used types and sizes. These
are not "secands” or “rejects” or anything else but top-quality . . . the same thing or better than you'd
gxpect to find in 2 good hardware store,

The problem is that they're assorted . . . o> OKRDER TODAY!!
mixed . . . and it would take too muchtimeand /™ s JUST SAY
money for us to sort them all out. Fd g \

We're the same people who originated and “D s %‘“‘, 7 "CHARGE IT” IF YOU LIKE
sell, among other things, The Nut & Balt Shop™ ——

.. acomplete set of fastenars in 8 multi-bin
cahinet. And these 25 tons of fasteners are 4
years worth of sssembly line spillage, broken
kegs, elc.

Take advantage of this once-in-a-lifetime offar!
Buy a lifetime's supply of lop-quality tasteners
for a fraction of their real value. Simply com-

30-DAY UNCONDITIONAL MONEY-BACK GUARANTEE 12282

W yu're not amazed ot all you get tar your maomey - if you're mof absolutoly sstounded — a,
retuen yosr ordet anytbne within 30 daws for an immedaste retuad

Send to and make remittance payable to: D.R.1. Industries, Inc.

BGBEA Washington Ave. So., Eden Prairie, MN 65344
Dept. PM.128
Wamber Pasnds Tog'1e Didaiteg BOE par poand -~ 3 —

plete end mail the coupon at right along with [ Check, momey erder or company perchase order (MM residents: add 4% sales tax)
your check or money arder . . . or charge it to any Clcharge it to () visA [ MasterCharge (] Amgrican Express [ Dimers Club [ Cane Blanche

1
. ! e 110 ¢ g METHOD
one of 5 major credit cards. i you're dissatistied | N ¢
I —— l Card No

&

in any way, for any reason, just send it back S
within 30 days and we'll promptly refund All top-guality. § ruase Signature X
your money. All #2 grade, g PAINT
SCopyright 1878, D.A.I Industries, Inc., zinc-plated steel o mame s
6864 Washington Ave. 5., Eden Prairie, MN 55344 fasteners. i e
™Mat & Baolt Shop s a irademark of DAL Industries Inc. l ADDRESS

Sime & Na

Wae're the largest retailer of nuts, boits and screws in the world! B ciy B e




PM OWNERS REPORT: AUDI 5000

{Cantnuad from page 154)

MODEL CANNON

It does more than just LOOK like the original
It SHOOTS like the original

would be nice, especially since
there's excessive engine noise at 60

A reproduction in the finest sense, this is a functional fully shootable cannon
like the historic naval 24-pounders that it duplicates. An exact 1/10 scale
replica of the main guns of the U.5.5. Constitution, (OLD IRONSIDE), the
cannon is made entirely of walnut and brass. There is no plastic, and no brass
plated metal; all metal parts are solid brass. The cannon comes complete with
gun-tackle, matching walnut base and brass nameplate. The barrel is 111
inches long with a 8/16 inch bore. Cannon and base weigh nearly 10 pounds.
All brass components are finished. Wood parts require your final fitting and
finishing. Assembles with simple hand tools. lllustrated instructions are
included, as is a 9 page booklet on the history of the naval 24-pounder

and firing of the replica. 30 day unconditional money back guarantes,

May be purchased direcly from manufacturer, KIT $85. Pictures and detailed
description $1 (refundable with purchase). Dealer inquiries invited,

Send check or money order to:

RHODES LTD.
5246 Xerxes Ave. S., Minneapolis,
Minn. 55410

O Send Me ......cccevimmems cannon Kits.
0 Send me the pictures and information on the kit.

NEVER BUY GAS AGAIN!

. PEDALPOWER exciting new electric

';"':ﬂ bike motor tames tough hills. Be
independent. Shop when you want. :.maw; Somation)

% T it ol Dlkes, Adkit Trikes, | | (LS, S Sviometionly when

| installs in minutes. Thousands

o sold. Recharges

overnite. Triovels TIE-1000 or send §15.95 +

(308} A
100 miles for a dime, J mgmml..;l. 'E':Lu:’:

available, Call or Itema ancioss §2.00 to LISI Corp,

E myment plan sooepl. For catalog of ramamitien.  Approx. 1 cu. in.
a8y p P valga scramblen and oiher spacially &~ moe el

send for FREE

INustrated
tookiet and | | BASEMENT TOILET
Soeclal Flushas up 1o existling sewer of saplic
mlsms 1ank l‘l"‘ Illﬂlhﬂfrlll asll-contninad ump

oparaled by normal water pressune. Mo BN
OFFER, digoing up Noors. Clog resistant, sasly
installod.  Make basemant into game R
faom, dan, apartmant wilh private bath

800-257-7955
GENERAL ENGIMES CO.
§164 Mantua Blvd, Sewell, N.J. 08080

Write tar free arature. Dealer inguirias invited
OS5 MFG. Dept, )25 Box 10947, Houston, Texas 77018

mph. And a turbocharger would im-
prove midrange performance.”

And now a California banker: “We
wanted to replace our 1975 Toro-
nado with another fwd vehicle, but
this time we wished for a luxury
car with good gas mileage. The Audi
5000 met our requirements,

"It is solidly constructed. We find
the interior pleasing to the eye and
very comfortable. The car is a good
size, with easy handling and trac-
tion, excellent roadability, a good-
sized trunk and satisfactory gas
mileage.

"Would like to lower or eliminate
the rear headrests. They cut down
visibility and are very dangerous
when trying to back out of parking
spaces.”

A Tennessee homemaker: “Re-
ports we read indicated that an Audi
compared favorably with higher-
priced cars. My husband says the
Audi represents workmanship at its
best—on a par with Mercedes, BMW.,
What | like best about the car is its
styling. After that, in order of perfer-
ence, comes interior roominess, trunk
capacity, front-wheel drive and com-
fort. The relative distance between
the steering wheel, pedals and seat
is extremely well engineered.

“"However, the headrests in the
back are dangerous, and the inside
door handles and armrests are too
low for short people (I'm 5-1).

"The dealer rates tops, because
the car needed a new radio, and he
replaced it under warranty with no
hassle. He was courteous when we
bought the car, but gave absolutely
no discount.”

And finally, a California pharma-
cist states: "The Audi has the quality
of a Mercedes at a fraction of the
price. It handles almost as well as a
sports car. Beautiful, functional in-
terior, lots of trunk room, and the
engine is very quiet,

"It's the closest | could come to a
Mercedes and still afford the price.
Also, the resale value doesn't depre-
ciate as much as American cars.
And that 'spartan’ look of so many
German cars isn't noticeable in the
Audi.

“The dealership had sent mechan-
ics to 5000 school a year before the
car was imported into this country;
thus they were very familiar with it.

“The salesman applied no pressure,
perhaps because he didn't have to
sell me. | knew what | wanted and
what | was getting. Considering what
| paid, | feel—no, | know—I got a
very good car." ™
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@ "When you depend
\ on hand tools, you use

the bast. For us, that
means S-K tools! Now,
help yourseif-at work
or home by saving on
5-K tools!”

SAVE *33°’

over 52%vs.reg. $63.54"

»

sl ol St iy .
20 pe. %" dr. Bocked Set No, 4553.-TH
Fins &l @nswers ault, applance, and & -

general housshoid jobs

NOW *29° =~ .

Bud Moore,
Hall of Fame Mechanic

SAVE *30°"

over 52% vs. reg. $58.65"

e T

Bobby Allison,

Daytona 500
Champion Driver

21 pe. Ve " or. Sockel Set Mo, 452178 B e
Homa af aulo, whifaver amadl lgstonerg A At oF
are involvod, Ehis sl [its [he Bill - ,“-l- o

NOW *27°° =

SAVE *14**"
over 55% vs. reg. $26.90*
[T
T po. Combinaticn Wrench Sel Mo 1707-
T8 Here's T supad wrenches that solve 50
many domman land wncommon) heeds

NOW “11% = | |

Save on S-K tools at
s Auto Parts and Hardware Stores

e =
SATISFACTION GUARANTEED. If you, 1ha conaumar, are nol camphalaly salisfisd

with amy 5-K* 1ool simpéy nolity the place of purchase lor a frea exchangs during the HAND TOOL DIVISION, DAE SSER INDUSTRIES, INC.
lita of the tool 3201 Nerih Woll Fead. Franklin Park, IL 80131

This warranty gives you spacific legal rights and you may slso have olhar rights which
vary from stale to stals.

——_— _— ————— e o2 — — — = — = — — e

® 1978 Dresaar indusiries, Inc.



"’_’We".ra cataloged
and classified them
.. . 8ll you need to

PM's new edition

PROJECTS AND
PUBLICATIONS is
a must for every
man. The cost of
50¢ will pay for
itself again and

POPULAR MECHANICS

NEXT MONTHINPM...

= Hottest thing on wheels—
PM tells how the pickup

_ truck became a star.

® Woodworking special:
Master craftsman's tips
plus three projects to build.

® How disease detectives
track down lethal viruses.

B A television set no
thicker than a book.

SUBSCRIFTION SERVICE: Popular Mechonbes Magaaine
will, upim receipt from its reader of & compbels naw or
renewal subscriplion order, undertake Tulliliment of that
Grider o & Lo provide Lhe (rsi-oopy delivery (o e Posisl
Suryice wilkin slE 10 twelve wesks. If for some resson
this canm be dons, you will be Eremptly notiBed of Ehe
insie dote thal will legin vour subscription, with & T
nuwsl for sy further insireejons vou may hive conesrming
war drder, Mlesss nddress &1l such ordiers 1o us st Popular
echanics, 0. Bug 14, es Moines, lows 50850,

Shuuld vou have sny ﬁrlml-uru wilh yOur subsEripEion,
Pleaaw wrile or enll Joan Horris, Cuslismer Bervice |u?g.-rr,-
meent, Popular Meshankes, 0. Box 10064, Des Molpes,
lown 30350, Telephane: BN0-247-3470, State af lown resis
demis  eall BNRISE.-12TE, Ta pssure oguickest servios,
piase enclose sour mailing |lahel whem writing o us er
Wheent refewlng vour sulmeriplion.

Henewal orders must o received B least elght wesks
prior Lo eMplralion 10 assurs conlinued servios.

Popular Mechanics

P.O. Box 10060, Des Moines, lows 50350

Flease enter WYPM
' my subscriplion
& g POPULAR MECHANICS for:
[ 1 year $8.97
[0 2years $16.97

Paymentof $——__is enclosed.
Bill Me

initial here
Name {plaase print)
Address
City State  Zip

Your first copy will be on its way to you
in six to twalve weeks, Watch for itl

Charge orders subject 1o publisher's acceptance.

(Above prices apply im U.5. & Possessions only. All
other countries add 56.00 per year).

CHANGING ADDRESS?

If you're planning to move, please let us
know at least eight weeks before changin
your address. Attach current address labe
and fill in your name and your new address.
This will serve to insure prompt service on
your subscription,

Send ald labal with your name
and new address ta:
POPULAR MECHANICS
P.0. Box 10064, Des Moines, lowa 50350

or call toll fres BOO-247-5470
[State of lowa residents call B00-532-12TZ)

NAME

(Plaaga print)
HEW ADDRESS
ciTY STATE ZIP CODE




MAKE EXTRA $$% EVERY DAY!

Get into the big, year-round

EXTRA MONEY BUSINESS
that's EASY to learn—-EASY to do--

and EASY ON YOU!

Be a LOCKSMITH!

You Can Make Up to $10 an Hour

—even while learning! Train FAST at Home!
Never before have money-making opportunities been so
great for qualified Locksmiths. Now lucrative regular lock
and key business has multiplied a thousandfold as millions
seek more protection against zooming crime. Yet there's
only one Locksmith for every 17,000 people!

Start Collecting CASH PROFITS Right Away
You're ''in business' ready to earn $5 to 510 an hour a few
days after you begin Belsaw's shortcut training. Take advan-
tage of today's unprecedented opportunities in Locksmithing
for year-round EXTRA INCOME in sparetime—or fulltime in a
high-profit business of your own, Hundreds we've trained
have done it. So can YOU! All tools plus professional Key

Machine given you with course, These plus practice materials
and equipment, plus simple, illustrated lessons, plus expert
supervision, plus business-building guidance will enable you
to KEEP THE MONEY COMING IN! Ideal for retirement—good
jobs, too,

SEND FOR EXCITING FACTS —No Obligation
Discover what's in Locksmithing for you—how Belsaw's mas-
ter-locksmith-approved training can give you the skill you
can depend on to EARN MORE—ENJOY LIFE MORE, Just fill
in and mail the coupon below to receive full information by
return mail. Do it TODAY!

BELSAW INSTITUTE, 109Z Field Bldg., Kansas City, Mo, 64111
Accredited Member Mational Home Study Council

THIS PRO FREE'?I MAIL THIS COUPON —NO SALESMAN WILL CALL
KEY MACHINE A | BELSAW INSTITUTE, 1097 Field Bldg.

YOURS T0 KEEP \kevs || Kansas City, Missouri 64111 |

. r 'I‘.I'ﬂ ; ':I I f}:ase u:l'lrd mg l;ruulpl cu"_lsi urﬂu;nllga‘tlun rm_.lruuurlil;:l:: I
can add $25 to | ke= Il | to make money in Locksmithing and how ail tools and Key |
$40 a week to your | Pt | Machine are given me to keep. I
w::r?:ustaylilg cent Tellahow | Mams |

0 MaKg
with your training! - maney in | Address — |
. Locksmith- ;

ALL TOOLS, MATERIALS AND PRACTICE g s | eity_ __State Zip |
EQUIPMENT COME TD YOU WITH YOUR COURSE. s o S S RS (A A -

COLLEGE DEGREES

FOR WORK AND LIFE EXPERIENCES

You may be closer to earning your BA, MA, ar Ph.D
than you reakze. Receme credit for work experience
military service, semanars, company traming, Trade
and Technical schools, travel, independent study and
previous academac training, Programs can be com-
leted from home or office and there 15 no classroom
attendance required. For FREE information call or
wiihe

American International Universily

150 S. Los Robles Ave., Dept PM,/BC

Pasadena, CA 91101

Never let the next flsh
vou hook be “The &
one that got away” |

“The Happy Hooker”

m Print Your Own

Caridn, Siationery. Advertising,

nhels, tickets, annoOncementa,
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Print for athers, geed

| Have hame print :erl I'«
4

e i Enelf in & short time

y r-r om factory, Easy rules sent,
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eriden, Conn. 00480
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(213) 796-9071

FREE

COLOR
>~ CATALOG
Send for our free
color catalog show-
_ ing all of «ne Kirsten
DtDE‘S, accessories and to-

I'E RSTEN PIPE CO. INC.
P.O. Box 70526, Seattle, WA 98107
Dept. D
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100% SATISFACTION GUARANTEED DR MONEY DACK!

-

USE ZIP CODES
WHEN
ANSWERING ADS
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ANYONE CAN SOLDER WITH

KESTER SOLDER

DO-IT-YOURSELFERS!
Let Kester solder ald you in your home
repairs or hobbies, A radio, TV, model
train, jewalry, plumbing, atc. Save monay
—rapair it yoursell. Send sell-addressed,
stamped envelope to Kester for a FREE
Copy of "Soldering Simplified”

@ KESTER SOLDER

4201 WRIGHTWOOD AVE.
SENSENNERENERARARBNNERERRRR

CHICAGO, ILL. 60638
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Cruise Director.

Enjoy a new sanse of direction and get
fost less often with an
Alrguide auto com-
pass. Model 1601
{shown) is seli-
illuminated . . .
has adjusiable
compensators
and adhesive
mount. At retail
stores. Wrila
for catalog A
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A 120 TUNES AVAILABLE
YOUR OWH MUSIC BOX CREATION
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WORLD OF MUSIC BOXES Dept. B
412 Maln Siresl  Avon, New Jersey OTT1 7
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d d lechnology makes all
solete. Features mlﬂ’ll:-rnmlilmslu b ll
sound, on-ofl swilch, sasy tuning. Transmils
sounds up to 300 1, thru your FM radio. Lise
ai remole mike, Intercom. babysither, alerl/
alarm system. hot line ele. For lun, hame,
office. school. Greal al parties. Money back
ar. Special Introductory Price 515.95 +
1.50 pos . [Bathery incl.] Mass. res add
fan. Order T . Duanbity discs. avail, Call
for MC, VISA or COD orders.(817) 926-2055
MLI INDUSTRIES, Dept. PM-12
50 Hunt Sireel, Waleriown Mass 02173

SIZE 1% x¥4" x%"

DRIVE SAFELY—AVODID ACCIDENTS

Hiave goin Fved hnd ihls frighiening saperience? While driv.
bne, vem rhavk yoor mitrors and (ben bewls e chanre lanes
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MOVES

Forwards, i
Laft, Right and S
Turns Degreas.

Dimensions:
B-3/4"xd4-1/4"531/2"
Weight: 1 Lb. 5 Oz,
Transmitter 5 Oz,
Range 50 ft.
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RADIO CONTROL

2 CHANNEL-LEOPARD TANK

|
|
| LOOKS, MOVES & SOUNDS LIKE THE REAL THING!
!

Saloes Tax

15 day
monwy back
guarantes

Batleriea not included

International Electronke Equipmant Corp.
P.O. Box 522642, Miaml, Fla, 33152
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HOW TO GET PROFESSIONAL CAR REPAIRS
FOR JUST THE COST OF PARTS.

In just six years, the cost per mile of main-
taining a car has more than doubled. And

the biggest reason has been the skyrocketing
cost of mechanics' labor. But now, you can
repair cars as quickly, as easily, and as pro-
fessionally as a $20-an-hour mechanic, All
it takes is the parts, some of your time, and
a copy of the Motor Auto Repair Manual.

You can fix almost any part of
any domestic or imported car.
Quickly. Easily. Right.

Just look up the make and model in the
handy reference index. The Moror Auto
Repair Manual shows you, step by step,
where the trouble is, which parts and tools
to use, whar to do to fix it fast— and nght.

You can learn the same way
professionals do,

The more than 1,000 pages of the Moror
Auto Repair Manual contain over 3,000
detailed diagrams and pictures. Over
225,000 service and repair facts in simple,
easy-to-follow language. Hundreds of
tables and over 55,000 essential specifi-
cations and dimensions.

And a troubleshooting section that
helps you pinpeint over 42,000 causes of
car trouble.

Soit’s no wonder the Motar Auto Repair
Manual has become the Bible of profession-
al auto mechanics. More than 10,000,000
copies have been bought by repairmen,
service station operators, the U.S, Armed
Forces, schools, and do-it-yourselfers all
over the world.

One manual is good
for all the cars you own.

These money-saving directions are boiled
down from more than 300 official factory
and service manuals. So you don't need a
different manual for every different make.

A chance to make money
as well as save it.

In addition to saving $20 an hour on
mechanics’ labor for your own car, you can
also use the Moror Auto Repair Manuals
to make money, By repairing friends’ and
neighbors’ cars—aor by starting your own
part-time car repair business.

For the price of one hour
of a mechanic’s time, a lifetime
of mechanical knowledge.

Atonly $14.95(522.95 for the imported-car
edition), the Motor Auto Repair Manual
can easily pay for itsell with the first one-
hour repair job you perform. And over the
years, the mechanical knowledge it con-
tains will let it pay for itsell many times
over, with every repair you make,

Pick up a copy today. And for years
you can get professional car repairs with-
out paying stiff prices for a professional
mechanic's labor.

MOTOR AUTO REPAIR MANUAL

THE BOOK THE PRO USES

Mew domestic 1979 edition on sale carly November, Available wherever books are sold.




Get the biggest 75¢ worth
-..NOW at your retailer’s!
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Cancer liredicﬂon-lﬁ Years Early! |
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Among two-dozen featured articles in our December issue
are these: A personality guide found in eye color « Behind
the TV screen—what makes your set tick? « The mystery of
Nikola Tesla and his ‘'magnifying transmitter' of power « Salt
as an untapped source of energy » Nobel laureates—do we
give them too much importance? All these and more in the

jampacked -
Now at your news s dealer’s!
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Enjoy a roaring
fire...

the easy way, with

PM’s Log Splitter!
What could be more pleasanl
on a cold, cold day than the
warmth of a roaring fire
And, you can have all thefire'-
wood you need and save timg
and money by splitting thai
firewood yourself. POPULAR
MECHANICS LOG SPLITTER
exerts some 10,000 |bs. of
pressure and will easily sp!i{
2 ft. lengths of maple and
ash logs 12 to 14 inches in
diameter. With an |-beam
backbone, double-acting hy:
draulic cylinder, control
valve oil filter, 3-hp. gasoline
engine and other features,
you'll find this log splitter
easy to build and a fun thing
to use. And, you'll save your
back from aching as you split
logs the easy way.
Have more time to enjoy the
crackling fire in your fire-
place. Use it through this
year, or start getting ready
for next winter. Either way,
it's a very sound investment.
Send for complete plans and
step by step instructions for
just $8.95. Send a check or
money order to PM Plans Li-
brary-Log Splitter, Box 1014
Radio City Station, N.Y. N.Y.
10019

PM LOG SPLITTER




Your home workshop s, can PAY-OFF ...
3-:':1-’ Power Tool! AR ,«/” ﬁ; B | G !

This one power-fed tool— : — (i EEN
SAWS to desired Width ... S AT sena Tooay ke
PLANES to desired Thickness.. '\
MOLDS all popular Patterns. . . IS " Mai Coupon siow

. ! For ﬂumpir!a .
—all in one fast operation! - et BOOKLET!
Only Complete Workshop Tool Of s Kind In The World! - There is NO OBLIGATION and

From the day it arrives the Belsaw will make and save you Daes The Belsaw Pay? i
money. With shorlages and inflation dnlulng furr[lber pr:;:gsy YOU BET! NO SALESMAN Will Cail—ever!
sky-high, this versatile power tool quickly pays lor itse y if waupon kat been BELSAW POWER TOOLS Co.
easily converting low cost rough lumber into high value I"x"m"m::m::ﬂ r”:::“l:u’:";m removed: jut 1e8d G607 Ciglg Builing
N o T MO, | ey o e Beiaw | s | saved and addres b Kansas City, MO 64111
Wi [ . y, = g ercugh mongy 12 pay lor teo-Theds the ol of
ular tterns. Other Belsaw operators turn out picture the Punes [t reaty ases & good pb. 0 I = = - = - ®
rames, fencing, clock cases, fl.lrnllture.naehwas. kl:tar.i sIaIsH R. 5. Clark — Springhield, Ohio ' BELSAW POWER TOOLS Co. | ;t“
SUWESI"DIS stakes . . . all kinds of millwork. Handles toug i ; P o082 Fleld Building "
oak and walnut as easily as pine using only one small motor, P s crvng o g M gbocagpdb i Kansas City, MO 64111 go®
and so simple to operate even beginners can use it. machng and | conless & 5 mone thas | neally
e are using et expecheil Boi thé Bhcd W ODES Everythang you a Yﬂs.mm ::ﬂdﬂlrp::!‘ -*:iEB-_hahf-';Hhuﬂ
Womed Hﬂ!“l“‘ R o | RIVES mE O e fced o Jaw' s Floner-
low-cos! power-legd maching (o start and build Stephen Schultz — Orangeville, Penna, I '“"M:HSEZ and Fhf:.‘l_a‘r:mfs - how | can quatify
L ¥ Foree sl ri LU L L 1
YOUR = f their own new businesses...and YOU can do the 1 e s man s i moom | 2 nderatand shevs {4 Mo Obligaion und that No
OWN same. Supply umberyards, carpenters and rehingd The Betsaw has eamed me §50 000 i Faterman will calf .
BUSINESS CORLTAcions in your area with door and window veven years 05 e gest inwestment | I
BT M
Part Time e ouid- ALL of ek m Youcansell | Moo Sewer - Rosabus, Oregon i
picture Irame Lo custom framing shops, i recommend 1he Betsiw 45 1he most usthul .
hop oo T i e W use
e R e i
couldn § gel slong wadSgul it
Get FREE Dooklet with facts and full da :‘:::;:“E:I'ml j $tale iip '
1 detalls... AUSH COUPON TODAYT (v g [ W T |

]r The Popular Mechanics Product Feature Mark.
You'll find it on tools, home and car care
supplies, workshop accessories and much more.
Products displaying the Mark let you know
they've been featured in the pages of

Popular Mechanics.

——
-

=

And for over 75 years, readers have been turning
to Popular Mechanics” pages to find reliable,
authoritative information on a vast array of topics
ranging from home maintenance to outdoor
leisure activities to automotive care. The
reason—a solid reputation built on a tradition of
dependable reader service.

The Product Feature Mark is one more way
Popular Mechanics serves its readers.
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Energy Breakthrough

Tankless Water Heater

GivesYou Endless

Hot Water-Instantly

New invention provides a NEVER ENDING FLOW
of piping hot water—needs no complicated
plumbing—saves energy, saves money—as

much as

% less to operate than an ordinary

tank-type water heater!

Most of us simply dont realize just how
wasielul—and costly an ordinary, tank-type hol
waler heater really is, But, it you will just think
about il tor & momeani you will immeadiately real-
ize that most of the energy used to heal your
basement tank of water |3 dissipaled right
through the walls of the tank itsalf and into your
siorage of crawl space area,

The Perfaect Answer—The New Klley,

Instant Tankless Hal Water Heater!

Thie anewar is simplicity itsell—if losses are
created by the need to keap large volumes of
water standing in a fank, why nol eliminate the
tank? And, that's just what the Kiley folks have
done. Wea have eliminated the tank—and In its
place wa have developed a tiny, supar poweariul,
instantanecus heating unit which ACTUALLY
CREATES HOT WATER AS YOU USE IT. Ami-
croswilch on the Kiley unit automatically tums
on the moment the fawvcet is opened—then a
continuous stream of delightful, sparkling hot
willer flows from the tap for shower or wash
basin. IMAGINE-—as much hot waler as you
wanl—produced in a never-ending siream as
lomg as you nead 1. And, the Kiley unit is fully
adjustable too—temperatures from cool to
steaming hot can be obtained at the tum of a
dial. Modets for LP (Bottled) Gas or Electric
Powar,

The Ordinary Tank-Type Hot Water Heater
Is The Most Energy And Cost Wasteful
Applisnce in Your Homa.

Did you know that an avarage tank-type
heater wil use as much as 4800 KWH of power
in a year. Nothing in your home even comparas
1o that for wastefulness and operating cost. By
comparison, your refrigerator—usually opened
several dozen timas a day and placed in a hat
kitchen, wses only 1/3 as much energy. In this
day of rising costs and anargy CONSCIOWSNBSS,
tha new KILEY INSTANT TANKLESS HEATER
showuld be considered for every home.

Use A Kiley Tankless Anywhere—
In Your Present Home—
Perfact For Vacation Homes, Ski Lodges—
Boats, Trallers.

The Kiley makes a parfact addition to any
sysiem, Instailed simply RIGHT AT THE
SHOWER or basin, it guarantess a coMinuous

supply of defightiul shower-watar lor the entire
family. For a vacation homa, boat or fravel frailer
th Kiley is ideal, A turn of the faucet is all it
takes to awlomatically activate Ihe Kiley—no
standby, wasted power, the Kiley springs into
action tha vary moment it's nesded|

Kiley Tankless Heaters

Can’'t Run Cold—Sold Direct To
Save You Still More.

COMPACT . JUST 12" x 15" x 8"
GIVES MORE HOT WATER THAN A 100 GALLON
B FOOT TANK,

Ordii waler haaters waste energy by
leaking through storage tank walls
and pipas. A s!ura;mlank eater, placed
just 25 teet from a hol water tap loses over
a quart of heated water between washings
as the pipes cool

The Kidley Instant Tankless Heater heats
water AS YOU NEED IT—on demand Just
open tha laucet and ﬂ-ﬂ a lusurlous rush of
steaming hot water (haat is adjustable).
‘Water in pipes leading to the Kiley remains
cold—doas not have lo ba heatad. No
wasielul waiting while water runs

and runs until hot waler reaches your sink!

PERFECT FOR...

* Country Homas + Boats « Campers

* Cabins = Gas Stations = Laboratories
# Trailer Parks

r------------------------1

Kiley Div., General Mail Corp., WH-14
Valley Drive, Greenwich, CT. 06830

Please rush the Kiley Instant Hot Water
Heater(s) checked below. | undarsiand that
sach Kiley is absolutely guaranteed to supply
a continuous flow of hot water as described, or
| may return it for a full and prompt refund.
Simpla nstructions included.

KILEY LP GAS UNITS
O Multi-purpose unit - For shower, sink or
both—heavy-duty. NEEDS NO ELECTRICAL
CONNECTION. Auto start with many spacial
salaty leatures.
Price each $129.95 Plus $4.50 shipping,
handling and insurance

Conn. ressdents OMLY plaase add sales tax
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KILEY ELECTRIC UNITS
O Multi-purpose unit - Complate with chro-
mium plated, flexible piping and deluxe
shower head. For 220 volts AC (6 KW)

Price sach $119.00 Plus $4.50 shipping,

handling and insurance

[ Check enclosed
MasterCharge No.
Visa/BankAmericard No
Exp. Date
Name
Address
City
Stala Zip

!
i
i
i
[
i
cll

NEW EDITIONS

POPULAR MECHANICS
CATALOG OF PLANS
PUBLICATIONS
PROJECTS

A must for all homeowners
and do-it-yourselfers. Build
projects the whole family
can enjoy!

To mark the 75th Anniver-
sary of Popular Mechanics,
we have published a brand
new edition of our famous
catalog of Plans, Publica-
tions, Projects.

For the past seventy-five
{dears Popular Mechanics
agazine has been the
leading publisher of plans
and special publications
for the do-it-yourselfer.
Now we have listed our
most popular plans, and all
our famous special publi-
cations, in this brand new
illustrated catalog.

PM's new catalog is loaded
with photos and illustra-
tions. You’ll find listings for
over B0O plans and publica-
tions along with complete
ordering instructions.

Send for your catalog to-
day! Only 50¢ postpaid.

To order send coin, check
or money order to: Popular
Mechanics Catalog, Dept.
C77, Box 1014, Radio City
Station, New York, N.Y.
10019.




Borgain Hunier

WINDWATCH™
ANEMOMETER—WIND VANE $29%

Meon lights in indoor indicator show wind speed and direc-
tion. Decorative indscator with gold dial in dark mahagony
case. Designed for desk or wall mouni. Outdoor instruments
of durable aluminum with electric parts enclosed n rigid
vinyl housings, Easy to assemble and install. Attach directly
1o roof or pole. Comes with wire and materials for instal-
latson up to 60 feel. Uses regular 120V AC. Unigue low amp
circuil assures absolute safety. A fascinating addition to any
home. Five year limited guaraniee. 15 day trial, Satisfaction
or money back. Only $25.95 postpaid. Immediate Delivery.

WINDWATCH MFG. Sar antorio. Tesaryaaos

San Antomo, Texas TR205

¥

Car Stuck In Snow, Ice, Mud???|

Maver agaen willi TRACTION AIDSH A now salely and
amergency deece that really works!! 3581k thick by 1
wilde ghoed. lasts forever. Graal Gift HUMRRY, belom the
nexi biizzard! §17 85/pas ppd. Money-back guaranise. 7
¢ product guarantes. Or request ires brachure
uisd Amsers-Inguire. Beware of imilatons®
Accept only the onginal patented “TRACTION AIDS",

Send check of money order 1o 51X WHEEL DAIVE |
Dapt PM-2 11 Morasne St Jarmasca Piain, Ma 02130
W S R R S S - —

ELECTRONIC BARGAINE CLOSEQUTS, LICAMDATIONS, FACTORY
SURPLUES Partn, [gugemend, Siesen, badustrul, Telsphane, Compubei.
Educational, Scwnee, Elrctrcsl. AMAZING WALUES' FASCINATING
ITEME WlUllLlll[ L) S-TU-“FS ANYWHERE® UNUSUAL CATA

SLae LS
CATALDG! B8

ELECTRONICS, l:llpd. I:I1!| !
Morth Country E-hupnmg Center Mateshargh, MY, 12901

U.8 SURPLUS ROTARY FILES QUETLIER-TTRETRIEY
drilling. milling, carveng, routing any metal or wood Cutting sdges
From %" fo 17, ghanks ol % Brand new, in sr-tight G, pecks.
I pes - Vool S G 1 coul §275 00 ape 2000
1 pes - ool Sed, G 0 cout §1148 00 now §14.00
Save Dven Mosr, Both Geiy now §2900

T 188 S5l (Londed Tonel $47.00

Dy i rised [
g Fompp el i fe o oy B

U.5. SURPLUS CENTER, Dept. 503
715 Camden, San Anfomc, Tesas TEZ15
YOuR

2 BUILD ow& POWER TOOLS

METAL PARTS KITS AT LOW
! FACTORY DISCOUNT PRICES FOR:

PRESS-LATHE

PLANS §

Full-Slee  Jf par plan |,

Pattems Dedwetikls

KITS FROM

$31.99 TO $115.99
Featured In Woerkhencl. Popular Sclence, Mechanly (11us-
tratedl. No machining, oo webillng, S-year full service |
guarantes. Biep-by-step pans, photos, full-seale patierns
shew hew, Mol B3.000 cachi dpostpald) stating tool plans
wanisl, Catale o L bis bl Dp sem] 506 Tor Ol log

EILLIOM MFG., INC.; Dept. FM-12, St thlrlll. Mo, BZ30N

1 Year Factory Warranty

JOHNSON

ger 4140

X

Use your Masler I'."hlrgr or VisA card for fast senvice. Per-
sonal checks will be held fof clearpnce, 8 Bmited offer, in-
clade 527 lor shipping. These CB's are new in faciory fresh
canons. Send 52 lor ow full ine Electramnc Gale;lpng & save

MG

Home Elecconic Center

Owerland Park. Kansas 66214
Toll Free Order Line 1-800-821-2312

SEND FOR

GOVT. SURPLUS
CATALOG

SAVINGS TO 90%

INDUSTRIAL = MFG.
BARGAINS IN MARINE =
AIRCRAFT - AUTO -
HARDWARE
Send 50¢ {or $1 for fast delivery)

* AIRBORNE SALES €0, ovs:. purs

8501 Stelfer Dr. PO Box 2727, Culver City, CA 90230 4
+  Salisfying Customers Worldwide Since 1945

o ot 5 ok o o o o ok o o o

W2 o o ok ok oo ok o o oo o

T :MEAGENCY RE-LECTOR
d gnel  secures [0 Car

@af, Threa rellaclors ro-
e conlinuously on  alr
urrants ta attract help. No
- molor or t!-'-”l."'!' es. Comas
gl for srage, $4.00.
Tngt hilg '51 uc
P.0. Box 406

KYE COMPANY £2.5%% .,

CHAINSAW
CARVING BOOK

Complets instructons shiw Bow
1o canve Fountaing, Doors, Fig-
wres, Furnitie, Masks, Hr_'th
Truq. Totems, 1h-4:l.1s. Ens
COLOR PHOTOS/ P‘FtDFITﬂHLE
#7.596 |ppd.] to WESTHO
I'-'ulr'll:ﬂmg Corp. Dept. PMI
P.0. Box 1246, Mt Vernon, WA 35373

YOU ARE
THROWIHG AWAY

$429..

Everyone in this country throws away this ittle
known asset. |t is thrown away in every apar-
ment, house, office, store, etc. Industries
throw tons of it away every year. One out of
1,000 save it and the other 999 don't know
what it is, and our buyers want it kept that way!
Millions and millions of dollars worth of it go
unclaimed, discarded annually.

You should save all of yours, and buy it from
others at §1. - $2.00 per pound. This is not one
of those get rich quick schemes. You can ex-
pect to make $150.00 to $35,000 par year,
part or full time.

We buy all that you can save or gather at a
guaranteed, frozen price of $4.50 per pound.
To receive complete information, a $10.00 in-
vestment is required. This investment is nec-
gssary toweed out idle curlosity seekers. The
less the general public knows, the better for
our savers and buyers. Your $10.00 will be
refunded with your first shipment to us of over
15 pounds. Your investment refundad if you
don't have any in your area.

The information will tell you what it is, how to
make positive identification, where to find it,
where to buy i, and how to ship it. Everyone
gets an opportunity in life, this is yours. Send
in your remittance or keep throwing it away.

GREENE SALVAGE CO.
304 GREENE AVENUE
MIDDLESEX, NEW JERSEY 08846

NOW Elegance

Chemy Kit {592 50)

‘Walnut Kil (§8%00) Everyihing lor Clock Busiders

» 88 Clock Kits * 159 Music Box Mvts.
* 239 Movemeanis * Brass Hardware
* 200 Dials, 150 Hands » Moldings & Trim

Send $1.00 for 100-page Clock Catalog

{Coming soon, sleek 45 Vienna Regulator)

CRAFT PRODUCTS COMPANY
Dapt. 01, St. Charles, IL 80174

THE DOLL HOUSE
CATALOG from the

company with 38 years mmenence!

# A House & Room Patterns

= Fumniture Kils

# Building Accessories

& Brass Hardware

* Wiring Kits & Lamps

* Wood Houss & Am Kits

* Ceramic Bathroom Sets

= Rugs, Carpel, Fabric

# 20 Wallpaper Patterns

# 1500 Miniature Accessories
Send $1.00 Today for Doll House Catalog

CRAFT PRODUCTS COMPANY
Dept. 89, St. Charles, IL 60174
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Logsplitter

$449

FACTORY
DIRECT

COMPLETE AND FULLY ASSEMBLED
17,000 Lb. force, fast cycle, rugged design
splits tough logs easily, self-contained,

Send for free information on our full line

THRUST MANUFACTURING, INC, DEPT. 812
6801 5, Yosemite, Englewood, CO BO110

N 303-TT0-3163 J

DOME HOMES

Assamble in & few dny: umnp only hn»unhuld

tools. Mo skills needed. 12 models from 300

3,500 =q. . Engineered lnu Code approved, ¢om-

phln i:n'l-m.ll shell packages from §2885 Send
of 24 page color catalog and nearesi deal-

o sddress Dept. 160
P.0. Box 5621
Riverside, CA 92517

Hydrawlic Log Splitter

PARIS ALSCH

BLILD YOUR OWH

\_.

AVAILABLE 7O

® labe ihe Bock lewskieg desdgary

ot o] ooty 1 g 1 et o
wmr lrawead Gkt lagy oy @ pralinasi

e L s b WA BER

wuwary B plia i 0 Peie B gl

eyl gL up o 34 e 1D §

vor dwos Bpar wplenieey Cpile vems

Vv i

T .

$649.50

- "J:H:'n-ulmh B R eegent . Frarerlal 3olege s
Dt (iwricd volen gl owarondly raivre 15 reuieal ol sl

CATALEE ' 'oris vhokn and renaes wivpki . AN fop geabTy CEmRTITY
faad O L o Sy W 300 B
| FH e BmLDTOUR 0N el seve We o fuman e
Colmir s, ampbriits Vs bl §Thad i Wit i for el
e G od g ferl g oo coging 10Oy of aiber e

SURPLUS CENTER IGIIECH'':

aln, Hebraika
||.-|I| &B501

WASTE OIL HEATER
& Proven & Smokeless » Odorless
You can beat the energy crisis
in shop, farm, home, or business
and Heat FREE..use any type

waste oil. DEALERS INWITED
LENAMN ENTERPRISES
Info BOX 94

5100 MILTON, WISC. 53563 #7.000 BTU

1784 SQ. FT FLOGR SPACE: sa 20

Purchase the material locally, and bulld this beau-

ftiful "A"* FRAME CABIN. Complete plans, illus
trated instrection manual amd material list; ALL
FOR 3$5.00 on & MOMEYBACK GUARANTEE. Send
£5.00 for plan #4407 to
DEPENDABLE PRODUCTS CO.
PO, box 1645, WVista, Calif, 92083

EASY—'I'O;ASSEMBLE KIT

LY 5 Foa

For 3°6" diam, Other dioms. from 4" to & ot
comparable sovings. All dioms. adjust e
floar-to-floor hts, of B'1%5 " ta 867,

(ElTha Iroa $hop 1977 |

People who've looked everywhare tell us there
isnt onother spiral stoir oround that touches
our combination of price and quality of mate-
rials ond vmrkmun!ﬁip. We belisve itl
CALL OR WRITE FOR FREE BROCHURE:
To: The iven Shop, Dept. 3HA
Broomall, Po 19008

Char Tl {205} S44-7100

Hams

| Sereet

|
| Ciry Sapie Lip
L\'-'iil.'l: ept Moster Chorge and Bonkfmericord,

MAMUFACTURERS
166 POPULAR MECHANICS

Egﬁ]?’urpee’s~ b
new 1979 Seed
Catalog-FREE

Featuring new
exciting vegetable
and flower
varieties for the
home gardener.

& new 134
Burpee Cata
isa mmprahcnsw:

planting and
growi ide with 1
over 1800 vegetables,
flowers, froits, shrubs
and trees. Plus helpful hints from
Burpee's horticulture expert.s nn hml.r
to have a more pmdur.u
Send for your free cop
If you ordered from rpee la.st year,
‘Emu will automatically receive your free
rpee catalog in lﬁl?Y

© RBurpes Seed Co. 1070

‘Burpes

2119 Burpee Bldg., Warminster, Pa. 18974;

of Clinton, 1A 52732; or Riverside, CA 92502
(Please mail to nearest address)

Yes. Please send me the 1979 Burpee

Seed Caralog FREE.

MName.

[ Flease j=inz)

Ciry

Srare Zip

Travel Trailer
Kit
Build ‘rnursalf' Save Gas

1 - I’ G
- 5 1o lese. Bas Barte KL
Dept PAIE, TEHE-Z00 A M, Symenin

B9 38 00 Wnie IURRD
maing Pesas srcioss & 00 b posiage

L IR
el Pgradeng

CLOCK COMPONENTS

x Ulork Movemenis: Batlery, Quariz, "en-
dulam, Mamile. Key Wind, Elecerie,
Girandmutbher Westmingter Triple Chime,
Il Day Behool Clock, Metal, Bezsi, &
I'aper Dials. Hraszs, snd Mastie Num-
bers, Merkers. Clock Hardwasre, Hun-
deedd of Toeme, Guaniliy DPrices. Hensd

fl.ob For B0 1'age Catalog. Refunded
wly 1@ 00 ofder.
NEWFIRT ENTERPRISES, INC,
f. nm

2313 West Dierbank Blve,, Burbank,

Heavy ﬂulr ball bearing pump. All metal, rust-
proaf Type XB. Stainless shaft. Use La HP or
larger. | HP 1,200 GPH 60" high or B.ﬂ-l:lﬂ
Ol CPH 25 well. 5,200 GPH max.. 144"
17 out. Belt or direct drive. HIH
o Type P won't rust or clog. Bronre Bear-
|l1xh Tn;" in&ﬁPﬁ (ks |n.¥i oul. §11.85
ash wilh order. Money back Guaranies.
lll!l'ﬁ'[:ﬂ Bﬂ Hwy 206, Belle Mead, N.J. 08502

FLANS AND INSTRUCTIONS FOR
Go Mar . 52.50
Mini Bike ;!.M
H|I1| I:ar J53.00
T oo .00
Fn:-nl Trattion Go-Kart
with Gesrbeds Differential ..... 510.00
Hlnl Jﬂn ................. .. 53,00
............. S TN
H F T:aclur .............. EI;.IM
Mini I'rhlrlr-_ ™nus
oy, %,¥, VEIEE

(BUY STAINED GLASS SUPPLIES )
DIRECT FROM
MANUFACTURER

§ Everything you need
tor the professional or
beginner, Wide selection of 1ools and
materials with instructions all in our
exciting new catalog. Send $1.00 for your
copy today. Satisfaction guarantesd,
CORAN-SHOLES INDUSTRIES
S0 E 2nd 5t Dept PM So. Boston, Mlass. 02927
L [E1 71 268- 3780

UNIQUE SPORTS CAR KIT
NATAIA TN /T g

A B
ST 8 for B page mLarLS nd.[::.um
Dealerships e ; 9‘7

Availabie
. &

ﬁl-_q_-l

s .

INVENTORS
What is the most exciling thing you can think ol snce ds-
cowering the difference batween boys and girls? How about
a un;:m ait new - PROVEN method ol turning imentions
it Laarn this mﬂmﬂ ue & you will never again
sattle for anything less than T
HUEH'I'IOH
B18 E. El Camina
Box B34-A, Santa Maria, Ca. 93458
P.5. Raquost our Special Report: Those “Far East, Asian
Manufacturers” . . Ara they whal they claim ¥

., -

succass] Write:

|

|

i

i

|

|

Address i
|

|

d

WHAT? ME

MAKE SAUSAGE
WHY NOT?

GREAT SAUSAGE RECIFES AND MEAT CURING an i-
bustrated 227 page book writlen by & sausage maker for home
use, over 100 recipes. FREE supply catalog has book price,
equipment, cures, casings gic, Write R, Kutas Co Dept | 1067
Grani, Buifale, NY 14207




]
JOHN KOLIELNIK
(Los Angeles, Cal.)
“Now that I'm a locksmith,
I've increased my salary by
at least $175 a week. Even
earned $550 before complet-
ing the course! I think the
Locksmithing Institute is the
bestl™

HARRY PROVART, JR.
(Duguein, 111.)

“Locksmithing Institute has
the best course that money
can buy, and my instructor
was tops. Eamed $200 while
training . . . since then |'ve
earned $350 spare time."

4

-

{

IDEAL F. BALDONI 11

{Riviera Beach, Fla.)
“Enrolled because | even-
tually want to be self-em-
ployed. As a result of my
training, I've assumed lock-
smith jobs my company form-
erly hired outside people to
pll‘fﬂl‘m.”

TRAIN AT HOME-EARN WHILE YOU LEARN
Add to YOUR INCOME =even double it with easy
spare-time earnings. Cash in on the nationwide
shortage that demands hundreds more trained lock-
smiths. Quickly step into a big pay opportunity,
full- or part-time job or start a high-profit shop of
your own! Even earn as you learn,
EARN EXTRA MONEY RIGHT AWAY!
You can quickly qualify as a skilled locksmith. Age,
education, even minor physical handicaps don't
matter in this ever-growing trade. So easy to learn—
it’s easy, it’s fun, it's just like a fascinating new hobby!
Study at home as little as one hour a week. All
special professional tools, supplies, including files,
tweezers, cylinders, door handles, assemblies, gauges,
pins, springs, extractors, picks, wrenches, and different
kinds of locks and keys —even key machine — supplied
to you! Gain practical experience by doing real jobs

THS AEY MAGHNE

on car locks, house locks, padlocks, safe locks, etc.
Just follow well-illustrated lessons under the guidance
of experts.

For a future as your own boss or in a high-pay job,
get all the facts, complete details. Write today for
FREE lllustrated Book, FREE Sample Lesson Pages
give exciting facts. (No cost, no obligation, and no
salesman will call.)

Our School, (Established 1948) LOVTED g
is licensed by the State of NJ. ""' i
and an Accredited Member of the
National Home Study Council.
Also approved for Veterans
Training, under the new G.I. bill.

4
&G“I E‘f“v :

Div. Technical Home Study Schools
Dept. 1110-128 Little Falls, N.J, 07424

SEND TODAY FOR FREE BOOKLET - I

LOCKEMITHING INSTITUTE
Division Technical Home Study Schools

Dept. 1110-128 Little Falls, New Jersey 07424 N
Please send without obligation the FREE illustrated book- 3
let, “Your Opportunities in Locksmithing.” | understand J
. no salesman will call,
pieces of equipment NAME
& LOCKS, PICKS & TOOLS
supplied for use with course ) ADDRESS
CITY STATE ZIP

S =B

0O Check here if aii:glblg_ for Veteran's Benefits




“If 1 had the tools and materials
to build my own bike from
scratch,  don't think I could build
one any better.’ John Jurenka,

Save assembly costs when you build your
rugged work or play ma g {in just 6 12
hours) with an easy kit from Carl Heald. Inc
am 10 bike, 8 tryke models; engines
to 16 H.P. Al have Comet torque
5 (no shitting), full su nsion
{ g, tubular steed frames (shrugs off
rowgh goingl. Optional electric start, lights for
icensing, other accessofies

/,."""“.' MEW VT-1012

[10-hp}
SUPER
BRONC

shown with
accessories

Carl Heald, Inc.
Dept.FM-12, P.O. Box 1148
Benton Harbor, MI 49022

Write today for free brochure

Use "STRATE-CUT" Cutting Guide with
any portable saw (circular, jig. saber) or
router. For guts 4’ and more, " Straight-Gut™

for cuts under 4" and portability. Clamps
o wark not tools. Rip 4" x 8’ sheats down
the centar; trim 1/16" ol a door. Maka
precision 80" cuts, tapers, angles

dados. bevels. grooves. Scora wallboard
Guides utility knife. Here's how this
sturdy 3-1/2" wide aluminum tool works:

(1) Patented connector joins and aligns
(2) two 51" guide sactions with four set
scraws (3) C-clamps (4) attach gudide to
work, Tool follows guiding edge (3)
Clamps and illustrated instructions incl

only $19.96 plus $1.50 shipping and
handling, U.S.A only. Send check or M.O
to: R.AK. PRODUCTS, Departmeant M-17
Box 23426, Milw., WI 53223 MOMNEY
BACK GUARANTEE. Wis. Res 4% tax

! Ry

Burglar - Fire - Smoke
Alarm Catalog

* Billions of dollors lost onnually due
to lock of protective warning olarms.

FREE CATALOG Shows you how to
protect your home, business
and person. Wholesale
prices. Do-it-yourself. Free
engineering service

Lincoln, Ne. 6850

Box 82802 FPM128

Whole movies at
half price.

Three terrific classic comedies
starring Laurel and Hardy, W.C.
Fields or Buster Keaton on sale now.
Outstanding values. Uproarious fun.
Send $1.00 for information and
sixty-eight page Film Catalog listing
comedies, westerns, dramas, horro

and others. (Or send $1.00 for Video

Catalog with more than 140 titles.)
Write: Blackhawk Fllms,

Dept. 4659 Davenport, lowa 52808.

"MONSTER

MAUL

MAKES SHORT WORK OF
YOUR WDOD PILE, DEFEATS
THE ""WORLD'S BEST"
POWER SPLITTER IN
COMPETITION. AND MO
HERMIAS LOADING 1T
DROP EM, SAW EM, STAND
EM UP, AND SPLIT EM, ONE
BLOW USUALLY DOES IT.
SELDOM STICHKS, NO S5ET UP,
MO GASOLINE. FORGET
ABOUT LOST, STUCK, OR
FLYING WEDGES. STEEL

2 HANDLE ENDS
B

BREAKAGE. 10 YEAR
G UARANTEE, FAMOUS
20-POUNDER OMNLY
$21.95 SHIFPED EAST
OF MISS, RIVER; $231.90
WEST. MEW! 12-POUND
BABY MAUL $18.25
EAST; $19.75 WEST

Charge Card Orders—Toll Free
1-B00-321-9852

Except Ohio Catl 1-216- 2365021

SOTI CORP., 13610 STATION RD,
COLUMBIA STATION, OHID 44028

HOME SAFE DEPOSIT BOX

UL Listed Double

Deadbolt Lock
approved for Bank
Vault use on a
steel 57 x 57 ¥ 10
b Protecls
Valuables Giuns
el in Home,
Cabin or Vehiclke
£7485% wsach COD. Check or Money
ILES OSBORN, INC. 1511
Santfa Ana, Call. 92705

170 POPULAR MECHAMNICS
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Unique, New SONIC SENTRY from Delta
Blows the Horn on Vehicle Burglary and Intrusion...

any intrusion into the fiel
rotection that is cast throughout the interior of
he vehicle.

Anyone who has a 12-volt vehicle with a horn or other
noisemaker, and a hard exterior surface can enjoy
Sonic Sentry security. And because it's manufactured
by Delta Products, you know it's backed by an established
firm with an industry-wide reputation for product

i

..and robs would-be thieves of their most important conspirators. ..
g Dppurh.mity Anonymity, and Concealment. A silent vigilant
sentinel, the Sonic Sant;y literally blows the horn on

of harmless, invisible ultrasonic

integrity and superior service.

Sonic Sentry is meticulously engineered to incorporate the best
in ultrasonics with built-in safeguards against false alarm. In addition:

1. Instaliation is easy, involving only three 4.

2
3.

simple wireé connactions.
There are no holes 1o drill for installation.

entry/exit delay, and automatic one
minute alarm timer.

Sonic Sentry is keyless and includes 5.

It protects the interior of any van, camper, | ' ‘

maobile home or trailer, as well as PO, Box 1147 Ona Delta Way, Dept. PM ]
automobiles, trucks, etc. {%‘ﬁm Calorads 81501
Sonic Sentry is the only vehicle ultrasonic | sw sand complate information about the Sonic |
designed by a professional electronics ¥, together with facts on Defta's ine of dynamite
company with extensive experience in the | S "::”'m“" |
figld of ulirasonics. | mpmﬁm:ﬁ’_ Sonic ylies) |
[ Check enciosed.
| Charge my: O] Master Charga O VISA |
cose | | | W
Inimrbank Eup |
| e Gt 1 |
| Chaepe moniy [“TER T
| ame |

BEST IN AUTOMOTIVE BOOKS!

O Da-11-Yoerietle s Guide 1o Aulo Bosy Repair /P rtlns 1%p BB

O Aulomobile Resteration Guide, Bod Editan 127 p, 2 ii 3
O Chassiy Tumng 128 p. 75 0 §15%
O Madern Diesel Cavs 272 p. 2004 1558
O Car intesiee Restoraton 128 9. 56 il 1%

L Radar Detector Mandy Manual B0 pAg d 1235
O Wanner's Hew-To Gaide 1o Muraty, PainlagsPestnpong |78 p 3495
D Coslomizsag Tos Ven 152 p., 150 il (1]

0O Tiansisior Igmation Syssems 257 p_ 169 0 3595
O Sveamlining a=d Cas Aeradynamics 128, 714 3345
3 Siep-Hy-Siep Guide 1o Brase Serwicing 238 g 248 §5 85
O You Can Coaw Cars 126 p. €54 §185

3 The Amerscan Sparts-Racer —from Murtis o Cobea 1278 p . &0 d 3695
0 150 Rallpag with & Programmakie Calcylator 224 p., 9 @ 1594
0 Step-By-Siep Gosde: Carbarefor Tungup & Overhaed 774 5. 244 il 1 95
[ Rabbil-Dasher-Scincca, Gude (o the Mew YWs 112 p 674 3395
O The Mew Mercedes-Bear Guide 128 p. 59 4 i' i"
O Customizing Your Pickup 160 p., 189 4

10 instalt Eveyifung Elecirane mgxs Boars, Plares. Trugky B RV i‘ 9‘,.

SEND W0 MOMEY . We @ nedice you o0 T0-DAY FREE TRIAL A paper
bound ocks TARBOOKS, Degl. PM- 120 Biet Ridge Semmit. Pa 1770

iFlII:.« Hellos, Wllhaw. Plumb, Kennedy, Huof,

e, EMcO-Unimat |

——4q

New UNIMAT-1 A Complete 5in-T  Miniahure
Machine Shep. World Famous Unimal the pre-
cislon lathe that conwveris to wvertlcal mill, drill
press, surface grinder and polisher, Ower
100,000 in use by R & D labs, invenlors, hobbyists
and precision machinists. Reg. SMP.00 add 5500
for shipping.

1500-A3 New Unimat 3 ................... 16998

Send .50 for Complete Unimat & Accessory Catalog.

SILYO (BRAND NAME) TOOL CATALOG

THOUSANDS OF EXCITING TOOL \r.lLU!s:1
Stanley, Wen, Speedy-Sprayers, Milwaukes, Rock-
well, Dremel, 5kil, Michalson, Disston, Millers

- —

Ridgid, Crescent, Vise-Grip, Audel Books, Unimat,
Wiss, Channel-lock, General, Pony Clamps and
many MNationally Advertised brands of foals and
lupgllr:s. We ship Coast to Coast at prices hard
t t. Send $1.00 for cur big SILVO TOOL
CATALOG foday.

SILYO HARDWARE CO.
107 Walnut St Dept. PME-12 Phila., Pa. 19106

NEW $19.95 BADGE-A-MINIT=+.CAN [OUNTERFEIT GUNS

AUTHENTIC! FULL SIZE MACHINED METAL MODELS

Whussuin quals recissen machined malid clisscs wigh, lsak
usBuin Quality B E 5

MAKE YOU $25 T0O $100 PER HOUR

g 1 Wil 1] rin. Porfetily | s
M, 31 hadi of the previous cost, you can make g Rl e B ety

colorul, plastc-protecied, metal pin-back Den. OFlios, it ronm. Send inr FREE FULLASOLOR CATAL D6

instantiy! dake them when Mt of over 3 Biwed, nangdinsred pariv—OELIVERED FULLY
where you nee them 1 make ooy

Y BIG profits taking orders for
? «lug,mpmbmm -:Splnm miid= AND WEIGHT

AS THE DRIGIMALS!
o that you sell for up MOMEY BACE |F NOT SATIEFIED]

e 1o %250 each. Parts cost
o - B i picincrida-bophisies GOVERNMENT .45
2 :P — 2 Py STAMDARD SIDEARM OF GI 5. SLEE WOAKE LSUE QRIGRAL

-:# ;—.."! - Inmmam "rl:lll' T BAPETY THAT WOAKS. LGTH @ =T, Iaulss.

AN g 1 BADCEAMINT Lats | | | SRS i e 4408

W L " g
Dept. PM-18, Box 618, La Salle, i B et Ay =
61300, O send $19.95 ipius 51,75 shi and 5% sales lilml%Plﬁlﬁ.:.?llﬂﬂ 00 SLATERS M,,::m“m

tan for 11, residents) for the system, including hand dee press,
codor ooded dies, one dosen badge parts and llustrated E‘:T__ matq:m ._LE:PE,:"EE*,GFBI,'EH C:.I:ﬂ‘.llfhﬁ

Ldl:uifs and mstructions, MONEY BACK GUARANTEE!

ILIST ALL WUMBIES ON YOUR CARD)

uekITTS My Kags e
ENDS WOOD SPLITTING DRUDGERY PROMNY - v
Mew low cost COMPACT MODEL with trailer type wheels CITH ATATESTF . o kA
and hitch coupler for farmers, camps, | cottagers. e MONEY BACK IF NOT SATIRF 10D m—

10 ton ram, 2 cycles per min., splits
logs 25” x 18”. Also avalls
able for 8" wheels for =
trunk transpart. ;

Far detalls write:

Figua Engineering, Inc., Dept. P, Box 605 Piqea, 0. 43356

SAVE 857
GOV'T SURPLUS
and INEW EQUIP'T

Lﬂm HARDWOOD VEMEERS

& LUMBER CATALOG
B8 varigtles world's raresi wveneers and
fumber at reasorsble prices. Bimplifed

|

|

Ill-n-lll'!rl imstructions plus full color
I wood selector Included. Send fof Tred
I
|
I

catalog nw -nl rl. lal  bonus
starter offers. AVE 25 Hurry!

BOB HD!EAN wooD, DIE'I‘.. PO1KB2

Powerful Bnmry Motar

VR O CUE A BATHEL (Rl T

2995 1 1 51

bail sivined glew crofting with sur new polenied yshems,
mmmmm"‘m‘:mmm

LY 11 h'-lnl. wil WA -4
]

__..,.
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Unadorned
power tools
...they do the
same job as tools

costing up to 5 times as

We skipped the chrome lo save you money .. . bul
we did mot skip anything on performance. Actuaily,
we skipped more tham just chrome, weé cul oul
ewery costly irill thal wasn't sbsolutely needed.

Our tools sre nol exactly flashy. We e
are the first to admit it. Bul in arti- EES
cles covering lest resulls om AMT tools,
written uz leading publications suth as
Popular Sciemce, ouf tools hawe been
praised ower and owver again. In spite
of their low prices, our fools are full
scale and offer full performance and
precision,
HERE'S HOW WL DO IT ... First, we don’l claim our
tools should sell for five times the price! Just that
our toals do the same job ., . . wilh the same accu-
racy, ease and speed .. . and will last al least as
long. AMT fools cost less te make and aré sold
direct. They are bona Nlideé gualily power tools used
by sefious amateurs and professionals alike and if
sold in retail stores would be much higher im price
We use no magic, let's be specilic:
SIMPLICITY .. . AMT tools are soundly engineered
to eliminate every frill and gimmick—to minimize
material and production cosls. Machined paris are
used only where they're needed. Unadorned cast
iron and aluminum sawe vou a forfune,
DIRECT-FROM-FACTORY SAVINGE ... You save a
bundle, yet we offer a double guaranies backed by
& 4% year-old company with millions of satisfied cus-
tomers . .. and hundreds of orders pour in daily.
LARGE VOLUME . . . Qur own foundry amd large mass
production facilities plus large buying power all
work to heep costs down,
STAMDARD PARTS . .. Our designs use standard hard:

ware (tems wherever possible, By aviod:

og “-  iAf custom-made parts we pais on tre-
/ T mandaus savings to you,

ﬂ It you are looking for power tools

that perform like unils costing many

times our low prices. order today and you'll be one
step closer to many hours ol woodworking satisfac-

R EF@I

JOINTER-PLANER ;¢ 5 oo

and steel, precision
!rnunu sdjusiable tables, For planming, joints, bevels,
uls to 4™ depth, Fence adjustable 0° to 50°, Steel
Knives, dual guards. Use any ma
tor. Precision ball bearing indus.
trial moael, $15.05 add'l. Wi, 19
Ibg.. Lob. factory,

-

54985

..much. ;

NOTE: Take advaniage of (hese same low pHces
al our Rogyersford lactery showroom at 4th and
Sprng S1s. 19 to 4,30 weckdays, 9 1o 12 Sat)

P e R T e TETPIRY ¥

:

‘TWO GUARANTEES |

| IB-DAY MONEY BACK GUARANTEE i

saaadlis d

IOFA. FuLL SERVICE GUARANTEL
¢ oart B jrarts @l fhese AMT power
3 [TETL iy it

sRIEE Charges

I ], wiEk '
Chase dale sl be dopsired o0
d iy thee fadlory wath ma eost 18
chaer other Iham posd A

| AMERICAN MACHIMNE & TOOL CO,
= ath & Spaing B, RMeyerslord, Pa. 19468

éllllllllllllllllIIIIIIllIIIIIII-I-llIIIIII.IIIIIIIIIllulul.ulullnlbl.lImmm“mm||u||||||m|||||||
=  AMERICAN MACHINE & TOOL CO., Dept. PMDB Roysrsbord, Pa, 19468
Please send me the units checked, Payment in full enciosed §. P
35 deposit each item enclosed. balance C.O.D. | must be fully satisfied or will return
unit within 10 days for full refund, Mo questions asked.

[] B” Power Saw at $39.60
|l Standard Rip Fence al $6.50
| | Long Cabinet Rip Fence at $7.50
L] Ball Bearing Spindle at §9.75
|'] Belt Sander at $39,50
[] Disc Sander Attachment at $14.50
[ Mitre Gauge for Sander at $2.95
L]l Jointer Planer at $49 85
L] Ball Bearing Spindle at $15.05%
MNAME

ADDRESS
CITY

IR LEL T LU T R TA AT LT TR R
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_ Brand |nl.uhwl.r. mator
5 d“rli:fill'll sIM!JI 1 h.&. H!.? Ibs. (Purchased
tl'f#l' ti. 39,850, With any ’34““

machine hare
Pn“m snw 8" Nl arber saw . . , Crosss
culs, mips, mitres. culs, com
pound amgles, dadoes, coves, moldings. Completely

wssembled with ground cast ron table, i
walaty guard, splitler, milre gauge 2
Less blade, molar, Rip fence for
easied wark ahignment. 56 50 add'|
Ball beaning model, 9,75 add’|
Takes U h.p. molor of Larger,
sandard blades. attachmants

Wi, 22 ibs., Lo.b. Tactery.

FREE OFFER, 5

| cabinel base plans, . . . 355“

with one piece of %" plywood, corver?

B | ypour 339,60 saw into a floor model with
! m huge 27" x 24" top. Tehes cabimel rip

fence, $7.50 add'i,

1
BELT SANDER 3, ccioicn onit.

It changes
werfical im
secamdd, Heavy, sander includes 4% x 36" sanding
belt, Uses V5 hop. or lsrger mator. Y.pulley driva

and multi-purpose drive dpindle.
Dise  sander accessory, $14.50
sdd’l, Mitre gaugs, 32,95 add’l.

18 k5., fob, factory. ‘355“
3  WOOD LATHE .52 5

civion and apesd a3 340
wnils, Sturdy casl  irom  walh  (ubalar  stesl bed,
Lewer metion tasl slock,

two-speed pulley, fils
amy  molor, Set of 3 1
high lﬁ'.lgﬂ furning :IT-
els, add’l -
face plate, §2.90 add'l. IS5 tbs , 1.0.b. faclory s‘zaﬂn

’ u
s« s 12° wwing. Indusirial

4 wn“n u!“E sige, does wame job a3
875 unmits. Tubular steel bed rails, screw metion fail
stock, J.speed pulley. Use any moter. 3 high spesd

turning chisels, §7.80

Ly PELE add'l. 4" face plate,

$2.90 add'l, 30 ks

- f.o.b. flactory, 554un

Sel of B turning chisels 320.90

DELUXE BALL BEARING 4° WOOD LATHE. ..

12* swing, samiler 1o 4* model with heavy duly, double

shiglded, iuhuul'r;rd' fos-life ball bearings. 3 high speed

furming chisels, §7 80 add'l. 4" lace plate,

32,590 add’l. 30 ibs., Pob. feciory sssun
Makes beads, coves,

wnn SHIHH “ maoldings, tongue-

and-groowe joints, efc. Accurate cuts al high speeds.
Sealed greased-lor-life ball bearings.
Less wood, Takes L4 hop, motor or lar-
5;1"; standard cutters. Optional hald

n assembly, 3$4.50 addl. 9 Ibs,,

l.ob. factory szsnu

]

— — O

G.E. Motor [ $34.80 (with other item)
[] $39.85 (purchased separately)
(] Wood Shaper Kit at $29.90
[1 Opt. Hold Down Assembly at $4.50
| 6% Swing 3' Lathe at $24,90
1 12" Swing 4’ Lathe at $54.00
| Deluxe Ball Bearing 4° Lathe at $66.00
|} Face Plate $2.90 | any lathe
I} Turning Chisels §7.80 | above
1"l Set of B Turning Chisels $20.50

STATE ZIP.

AE.-IIII (ERELLTTLTITLIRR R T

HEY! CB RADIO GUYS

ELIMINATE ANNOYING CB RADID SKIP,
SQUEALS, SQUAWLS AND INTERFERENCE

SKIP-A-G0 GO

WILL WIPE DUT MOST ANNOYING NOISES

Skip-A-Go Ga nsialia in mimetes on any A Raca 1§ allim
prove he recsne Bgna qualty of any CB Radio. This device
hag (hE unigued CRpAGIREE O Biminaing néady & o IhosE
AP dTCINg SQueals and fantom sialic which s [ premany
complaim peogle have b g CB Radios Try 4, you'll
1 o raturn A wikhim 10 @ays Mom SRie o purchass and
ecEive & lull relund. Ui your Masher Charge o Ves Card

Order Yours Toll Free Dial 800-821-2312

oF wile 0 uS

ESCO DISTRIBUTING CO.,, INC.
214 5, 169 Hwy., 51 Josaph, Mo, 64503

Send £ lor our full line Electronic Piciure Calslog

Mystery Electronic Top

=~ A Look into the Future|

B

T
]

.. 36075 Auramation Dr.

DEPT. 1012, Mt. Clemens, Mich. 48043

IMPORTID

LOCK BLADE
$2.95E
(]

¥ Owanall Lasgih
87 Whkan Chomsd
» Openy lnsienily
= Gharp ena

Fiips
opd N
waAlly and
it

Taugh

Ining
Fattr sharp

¢ Slainleas

el Dimd Madel w

K-12-AL

A uhe B a
RS __ Enguarace Send 12 9
Mol fos die in @rell o un Wi bo COWET DEE)
where prambuted by lnw &g wnd Pandling

WESTBURY SALES CO.

373 MAPLE AVE. Dept. L-12-P WESTBURY, N.¥, 11590

Wooden Toy

Patterns Catalog

QVER 200 DESIGNS
FREE PATTERNS & WHEELS

WITH CATALOG PURCHASE
OHLY 51.00 RIFUHDARLE

Lave-Bullt tove & Crate
2907 Lake Forest Rd.
P.O.Box 545%9=21 Tahoe City, Ca. 95730

SEII‘;IHE:aw

STUTTERER

Send for our 104-page self-therapy
book describing how stutterers can
help themselves. $2.00

Eé:-aech Foundation of America
152 Lombardy Rd., Memphis, TN 38111

A, non-prolil organiealan




Know your car inside and out.

Know how 1o fix it...to tune it...to service it...t1o
keep it running right, The TOTAL SERVICE MAN-
UAL for your car will show you how (o do everything
from a minor adjustment 10 & major repair.

factory workshop manuals, Each one is carefully re-
written for use by the do-it-yoursell car owner. Clear
and easy 1o follow, yet complete and detailed enough
even for professional use. You get all the important

information plus hundreds of the best pictures, dia-

TOTAL SERVICE MANUALS are digests of official grams, and specifications.
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GEL0 FUAT 128 B5-TT v sl modes me 51 m pI L]
742 FIAT 130 7577 cowars il Whrahon modsts . ag
1301 FUT 850 64-74 al nedds, couge & ipder mas. MANTAL 70 74 covens 8l coups mis
D198 AT EL/S 7007 . T oy ara s et i
G968 1673 FRESTA, FORD cowers a1 madels e
$589 OPEL T 68-7 covers all 1500 .
EX5G . DTS FIREBIRD cowery 8 madeiv—67.74 4155 ETHH 304 2l modeis—T0-73 -k
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181 Glen Ave

CARBOOKS,INC.
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WOODWORKERS' |

Build Early American, Shaker, |
Contamporary Furnitwre, "
Clocks, Toys, Lamps, Gifts, i
and much more. L

LIMITED SUPPLY OF
PILOT'S GLASSES
AVAILABLE NOW AT
REDUCED PRICES!

START YOUR CARNOW!

over 70 FLANS PER YEAR,

Plus & Shop Tips 8 Jig-Bullding
® Workshop Incoms,
& Antiqua Repair
® Basic Instruction

51X ISSUES PER YEAR FOR ONLY 57.00

[Foreign subscribers add $2.00)
mail check or money order to:

The Woodwaorkers Journal

Glasses ane now

available 1o the pubhic

Tor only 59 85, H yow could buy

1hr|_T| elaen;lere .!Ihey wowikd pl-lclba;hly ?*rtdymﬂﬁ:t!;ﬂ
andcrafied, hese giastes leature handen

fearmis (in your choice of gold or sitver). Impact-resstant, | Starts your car In seconds

lished glass lenses. And salecine ray-SCcreenin
ﬁpﬂbllﬂlgs (@ musl far p1|u|=.grEB11vl:lf'r,UUI v | NB wa“lng fur EIHW Ghﬂlﬂil’lﬂ

Your sabslackan i guarantead. H you don't fnd that your | Up 1o 250 #.rl'lp! at 12vde 'rﬂm 12”" DEPT. 5112 SUNSET LANE
T F@:Gl:ﬂgeg mreworth mone than 59 95, simply mail | P"Jn WASHINGTON DEPOT, CT, D6T04
themn back withen 10 days Your minay will be returnad
Tooeder, sand chack of monay order (includa $1 00 far More than enough power to start MAME
postage and handing) 1o Precision Oplics, Depl O our car
.0, Box 14006, Allanta, GA 30324, (Please spec g'g: you ADORESS
saver lramas. ) SPECIAL. Order now and get P Fit No moving parts

I —————————————————— T T T L L L T ]

only $1Bplus e dollar handling charge

A LIMITED OFFER FROM PRECISION OPTICS Lightwsight'Compact....sesy for Vv state___zw

the ladies to use -

HARNESS | | o protctissoasy manony g6 50 RICKA DUO-WHEEL

and Is priced for a Hmited tima at

THE SUN! - CONVERSION KIT

- -

Send check or money order for $84.50 (plus 275 aih)

s|ncraasa *Greater
wach unit Oklahoma Realdants add 4%)
’ Great Plains Products Co. tire capacity operating safety
P.O. Box EM32 =Longer tire life
' Oklahoma City, OK 73148
VT MONEY WOW 0N YOUR Nama ] Write RICKA MFQ.,
o ey . - 5 DEPT. APM-1
SAVE BP 10 6 BY OWNING YOUR OWN ENERGY S0URCE. Address j _ Pequot Lakes, MN 56472
YOU CAN BULD YOUR OWN SOLLR SYVTEM, FVEN W YOU lqr |+1u|mm lmhurl
ARE OMLY TGHTLY MANDY, BY USING OUR DETAILED PLANL

SEND 9,95 FOR YOUR PLANS T0DAY 10 City
SUN AND WIND, INC
PO BOX BB - TOLIDD., DHID 434623

State Zlp

PARAGON
SPLITTERS INC.

MOTOR OIL TESTER

DO YOU REALLY KNOW WHEN 18 Tons
TO CHANGE YOUR OQILY 12 Seconds, Two

ALL NEW 51 nn stage & Humblim Speed, Road Wheels,
L 34“5 Reikiants ikl 8% Tas Hitch, Automatic Returm. Fres Brochure,

20 TEST KIT il !
’ 3601 Cindy Lane, Seven Hills, Ohlo 44131

.
mary

FALTL W AT A & TCE

Qaplike ond wie
ﬂeﬁﬁﬁw

0L BESEARCH ASSOCIATES
ATLANTIC MRCHFIELD FLAMA [TT ATk W TR

%5 _OFFERS A NEW aavae or 1

PORTABLE STEAM CLEANEF MINERAL/METAL DETECTORS

Staans in B0 seconids

Call Tall Fras S00=dd7=4700

CLEAM:
3“4‘ # & Mfl Engines, Alr Fillars, Lawn mowars " (i ILL Call
1fl'wl-:lr quu;unfn on fire box, ﬁolu Send lar Frae Literture 0 ER0= 2 -4 O
1oy liquid soop, propans fired. \White's Electronics :
m “m H' m ﬂu‘ PIPE W!ilﬂhl 120 Ik, Avzillary pump re- 1011 FL:JLHHT '\-'AI.LE:'T‘D.. GEPT.
USE ON FREE STANDING FIREPLACES, quired on low water pressure SWEET HOME, OREGOM 97384 PAR-D
WEDCO MFG. INC., Dapt. M-9

Wooil Lans-Hos D, Jacusom, Wys, BIGO)

s 110 VOLT A.C. GENERATORS “~a.. PRODUCTS .~

All power tools. Over 13,000 in service. This iz Lasers wuper pewersd, Garning, qutling, rifia, pletel,
aur  8th  year, Guaranteed 6 months,  $149.00 ﬁ:..}..:._,.'ﬂ..f?’—"--' e ant Y 8 eraptet

B cycles, 3000 walts. Wi 27 pounds, 5"xl0" srgy prodwoing, lnunrllllmllr nlu-um wloelritying,
Fanbalt oriven from car of pichup, Oparates T.V, nmr;ll_:l_ «:L'-';'::"' i it Tnre Un Tt PARTE

Postpaid while al.u}g.:l lasts, Owr X1200-wati gon-
prator  needs mo

Poethuld. ttary. Speclal price—$135.00 H.'I'II.III |NFORHAT|‘UN unlinu:fﬂl "

Virden Parma-Bilt, Box 7160 PM, Ml"'l' ME BOX 718 & AMWERST, W.W. 03031
821 Mays, Amarille, Texas 79108

WINTER SUMMER
The wte fse WORKGLOVE
umiineg,
I ¢ SALE >\ fishing snd Haavy Lenihar palm work -
all around ue

filevpk wWith salaly cull and

planss spocif Add $5.00 for shipprg o |
i st GUARANTEED TSt paiiehed, Famosable winier ket of
W damsier (1" TN Pt o - =g 10 YEARS sleel Bade honed In warm, napped colion
gy of fusl losal, woud, o, gual o0 Casan DRBEE SLran : ““_‘In"::'I':’P"I'I'I'L‘_:"M""':f‘::': Includan postage gﬂ handiing
arhs inin posiiios . Giinve Style B)3505C Specdy M
ENEEENEEEEAENONEENAIENEENEEENEDNEE _IIJI-'LL Mo peailio mlll:: urrn“vl:";rﬂr-‘ D g ::Ir“ :m": 5
o reochaky -h' . llrr:l. budiam im handle o clase Cuunndity discounts Buikabls
m #:‘" nﬂih .“#||‘"\!|r “;L.I.vmi':‘;..r, ::'.';EI ;.:'rr_'_::.:' GCoampinte glove catalog, Over 100 siyles $1,
# w" BROKEM WITHIM 10 YEARE Wi To padar, wida o call tall-lres 1-000-243-3570 -—
ﬂ*‘l n- upon H-w-lt Write: L kit s R L L L LT MasterCharge oe WISA sccopied on ordors

Western, [hepl, 1. P0H, n.l-n.;u. T T T

- Ie Baks, AEd Hl.l'(‘:l.l TS Send B, 70 ""hq. ] BARA GLOVE O, NG DEPT, PM
s 1] ¥ ) ;
M Suly | A pE B E R | | SN mratas w
s0x 157 GLPT PA, DORCHLSTIR, Wi M‘F
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CLASSIFIED ADVERTISEMENTS

Rate: $3.50 per word payable in advance each insertion. Minimum insertion ten words. Bold face capitalized words—75¢ per word
additional (First word set in Bold Face at no extra charge, Zip Code Free.) The next available issue to place an advertisement in
America’s Mo, 1 Classified Section is February. The closing is December 5th.

Send remittance payable and order to Popular Mechanics, ATT.: Hildegard E. Kappal, Class. Adv., Mgr., 224 West 57th Street, New
York, Mew York 10019, Please indicate Heading under which ad is lo appear. As a consumer sanrtca and in cooperation with our
mail-urdnr advertisers who use post office box addresses for their convenlence in handling your crder, Popular Mechanics maintains

a register of such mail-order advertizsers containing thelr complete names and street addresses.

CHRISTMAS GIFT SHOPPING

FREE: Distinctive Gifts HQ', Mail. Catalog. Write:
RW Schelbel Co., Box 6338, Stratford, G, 06457

STAMPS Far collectors $12.50, Gift wra
Daly, 208 East Gowen, Philadelphia, Pa. 19119

FREE Catalog of Distinctive Gifts. Sheila Hill Inc.,
3658 Dundee Rd., Northbrook, 11, 60062

INDIAN JEWELRY - SILVER DOLLAR BUCKLES.
Free Brochure, Western Way, 7785 East Linden
Lane, Parma, Ohio 44130.

SENSATIONAL Bonus Items, Colorful Gift Calalog.
Send %1 REFUNDABLE. Marichi's Mail Order Palace,
210 Fifth Avenue, Naw York, N.Y. 10010

“SOLDBRIDGE Can Im ru'-"t l.lr hrld:.e Bgm Fru

infarmation! SANDPIP
Portland, Dﬂ 97219,
"~ SAVE ! Shop without Going Shopping. Free
catalog. mllilm Mailorder, Box 5480, DID, North
Fnll.. BItI\'.I'H

THAMPOLINE Hlt:- {lumbo E12° $129.00), Free
Literature. Trampoline Suppllns PM, 1367 Highway

138, Riverdale, GA 30296,

"~ FREE Bernadette Gifts Catalog, Many new ilems,
619 E. Clearfield Street, Philadelphia, Pa. 19134

mmm Carols . Cassotte . . . Sterec-Dolby

l; H-nutu Fﬂnritn Christmas Musie . .
§2.95, $0.50 . ., EKR Classics, GPO Box
a7 7TPL, nq-n amr York 10001.

7500 | IIF“. HWEI.'I'IH DISCOUNTED! FREE GIFTS
With details! Ben Gee's-10, 288 N. Livingston,
Livingston, NJ 07039,

AUTOMOBILES
BASIC Tune-Ups by You! |nvaluable Esplanations

Plus :nr -nlinu problems diagnosed $2.95. Bryant's
THH'I Clinic, 59 Kings Terrace Gourt, Ames, lowa

NTM'I" Itlnig Valve Replating Job—S6.00, Maney-
Back Guarantee! Free Brochure! Arrow Products, Box
Jram, Brnh.tn Arraw, OK, 74012,
'I- IMCREASED 30% <+ !' Mo gimmicks—no
ets. Professional secrets Hh'lll-vlﬂ‘ Free de-
H:-—Fn:ﬂ (#GE12), 453, W256, NYC 10471,

L!I:'I‘Ilmll — Convert VW's, Flats to electric, 50
ulm ms-u info $1.00. Robert Bucy, Gox
794, nlllll Tx, 7522B.

RETUNING rm MAXIMUM ECONOMY: Avera
mileage increases 559%, horsepower 5-109%. Details
Techneering, Box 1G8BE, Columbia, Missourl

Infermation $5. Eshelman, 621
?Flﬂﬂdi 33137

75 proven ways! $2.00. Gould,

ABSORBER. |
Miami,

CRASH

NE 30 Terr.,
INCREASE M.PG.,

Box 8330, Long Beach, California 90808

“ BUYING New automobiie? Dont get Taken! Confi-

dential manual cnnulnlnf rices daalers pay, all
makes! Modeis! Extras! $1.00. Craig's, 612A South
Hawley, Milwaukea 53214 =l

USING  "T-M.-T"  sawes  you soline, Lea's

Distributing, 905 Dunning, Canal Fulton, Ohio 4aB14
MIDGET CARS

BUILD LECTRA BUG - MEW 4 WHEEL ELECTRIC
MOPED! Ensy - |mespensive, Detailed Plans. $15.00.

RINGS—Yalve obs—Driving Frae
Motaloy, 2532 Superior, I:‘.hlt:lgu BOE12

AUTOMOTIVE Tools & Equipment  Mationally
Advertised Burrdi at Discount Prices for Mechanics.
Stamy Envelope for Current Specials.
Associated gislrihulms. 401 Augusta St., Cincinnati,

OH 45202 o
" INCREDIBLY TINY 3 OZ, Device Stops Car theft
$8.95 or Write: Lucas Sales, Box 293, Wincna, TX
L S e

GASOLINE Test- le. test for water in gasaoline,
Diesel, heating oil Send $1.00/bottie, Product
Tests, 58 Hnunuln henuu, West Orangs, New
Jersuy 07052 i

"Im" Permanent Tefion Motor Friction Proofing.
I.If- En‘!mu Guaranteed. Send $14.85 to: “TMT",

475, Baxonburg, Pa. 1

“I.'P‘I'I.I -GAS" Additive, HI‘.I'IIII‘!HMJL Rin lub
POWOWER clears gummy ost
Info. Cardiff Eh!lml::u.ll 'R2 Gnrlutun Phc!
Ontario, Canada K7C 3

100 MPS mmmés lm:l details $5.95. Carbu, Rt 1,
Box 79, Hitchcock, 5.0, 57348

AUTOMOBILE MAINTENANCE MINDER wim_rﬁH
Elslstél;llm', $1.00. Legion, 9378 Saddle, Yuma,

Details.

“CORVAIR Parts- 4000 item catalog, nluIQﬁ 250 pages:
sa:?nn Clark's CORVAIR Parts, burne, Mass.

SAVINGS—Carb. Base Atomizing Gasket, $8.95 - 1
Barrel; $10.95 - 2 Barrel, $11.895 - 4 Barrel; Specify
mahke, engine, carb size, federal Company, 4694
Bediord Avenue, Brookiyn, N.Y. 11235

WHEEL BALANCERS $20.00 to $50.00. Maoney hl:h.
uarantes, Roll-Gravity or Spring Loaded l:unu Free
llustrations. Jacobsen g.. P.O. 68143,
Seattle, WA 98188

KOJAK LIGHT Gonveris any Vehicle into an Official
Erl'lur;n:a‘bt:{‘II Wehicle. Teard Design Fits Under
Slanted Indshield. Magnetic Mount for Dash-
board/Roof. Comes with iht!r Plug/Glare Shiaid,
I. Truly Professional Li 38.50. Red/Blue/Ambar.

gﬁ HEY-BACK GUA H'I'III Northshore Company,
!El Shanngndale, Libertyville, Illincis 60048

SNOWMOEILES

SAVE ON PARTS! Order h; Mall, Get it Wholesale.
Your Order shipped within 24 hours! FREE 148 page
:5:1‘:!?; MFG Supply, Box PMI157, Dorchester, Wil

MOTORCYCLES, BICYCLES,
MOTORSCOOTERS & SUPPLIES

SPACE & ASTRONAUTS

ANTIGRAVITY Propulsion Device.
RDA, Box B73N, Concord, NC 28025

HOVERCRAFT

AERD-CAR Amazing Hovercraft built easily with
ordinary tools. Lawnmower enging power. Carries
oné man plus. Hovers, flies forward, bockward. Side-
ways over Land,/show water, Complete construction
lans and brochure, . Aero-Projects, Box
118PM, Clinton, New Jersey 08806,

MEOVA 11 YW Hovercraft Information $5. Meoleric,
TIITI‘ Haute, IN 47804.

HOVERCRAFT Plans All Sizes Tested Designs Cata-

Frae Brochure]

log. $1.00. Universal Hovercraft, Box 281, Cordova,
IL, 61242,
CB-RADIO, TV & HAM
EQUIPMENT

OMNIFOLARIZED Antennas. Modulation boosters.
Frequency counter. Plans $3.00 each. $7.50/all.
Emil‘%gﬁ:ilh order, PANAXIS, Box 130-B12, Paradise,
a.

GOVERNMENT  Surplus  receivers transmitters,
snooperscopes, parls. Catalog 25¢. f-lhﬁl»l'hl. Nahant,
Mass, 01908

POLICE Scanners, C
Detectors, HPR, Box 1

stals, Antennas, GB!
224, Denver, CO 802

~ 38¢ RADIO & TV TUBES. Free catalo Etlrrllll
421317 University, San Diego, California & 105.

“WHOLESALE, CB, Amateur, Marine Scanners. List
25¢. Scanner Crystals, $4.25. Enterprises, Box 461M,
Clearfield, UT 84015

FREE Educational
Warkshap,
11557,

Radar

Electronics Catalog, EduKits
Department 7888, Hewlett, New York

ELECTRONICS

MECHANICALLY INCLINED INDIVIDUALS - WANTED
- ASSEMBLE ELECTRONIC DEVICES IN YOUR HOME,
Got started in spare time. Experience, Knowledge or
Invastment Mot estary. Expect big profits: $300 -
$E00/Per wu:h. m;lble Write for free literature
Ialilnh how, ronic  Development Lab., Box
1535 Fintllu Flrh. Florida 33565

 INVESTIGATORS. Unique, naw utectronlc aid, Write:
PSP, Box 4794, Romney, u'ht

CUSTOM Made P.C.B. from rnur layouts or wao
dul:n our own, Send us your inquiries. sh& wofld

wide, B.&MN, Electronlcs, P.0. Box ratoga
Elll!urrlla 95070

HOMDAS $25.00 each. Send R =
MeKinney, a-g =|'El:umt -Dulnr? s (etuncebe)

Tli‘ﬁ: ES - PLANSIIY Electric :si
Gaszolin $3 . . . Guaranteed
Britt, 955 Spriln:dm, itlma. Ga. 30306,

" ADVENGE The Eas :nm!nmn! Build the ultimate
computer dnl:nrﬂ glectric mopod. Complete plans,
schematics, n.||'.'|'.~ll‘J sources, Send $3.95. Pani,
4142 Gﬂnndu Dana Paint, California, 92628

MOPED Plans, Common GComponents, Amazingly
Clover, Simple. $3. Motoplans, Box 372R, Romeo-
wille, Illinois 60441

HANG GLIDING—AVIATION

Info  $1.00. Lectran, Box 1648, Largo, Florida.
33540. H#I%ﬂﬁmﬂ f'n MINI - H!I.:!NFI'TIII-E Ilﬂ'l'l]lll!ﬂ
AUTO SUPPLIES & EQUIPMENT B e Nt ine et L0

KOJAK Revolving Warning Light. Ideal for Emer-
II'IE![ Yehicles, gnatic or permanent mount, 10
cord/plug. Cover shields driver From Flashes.
ﬁm-lr Red-Amber-Blue  $49,95, l:lnlir inquires
od. kcurllr Center, Dept. 1P, Box 7M, Bay
S-rmri. N.Y, 11706

“STUCK Use Porfable Winch $29.65, FREEWHEELER,
B&: 22717, Danver, Colorado 80222 5

Miles rgm n‘i" Garburetors, Orawings &

g?ﬂ: 05, 1, Box 780, Hitcheock, 5.0,

PARTS: Army ]IIE and truck parts. Spare Parts &
ngmm Co., P.O. Box 751, Lexington, Kentucky

ALTERNATOR Generator Rebullding Book, Defails:
Hedelund (PM), Box 5686, Las Vegas, NV, 80102

MOTALOY Ring Valve Job while drlluinf Guaran-
toed, $6.75, two $12.25, Andris Associates, Box
34081, San “rln:llcn. CA 84134

PRO-BOOMERANGS! UMIQUE GIFT For science-sport.
30 Imported styles, books, news. Order FREE cata.
logua! BoomerangMan, 306 Park, Monros, LA. 71201

BUILD—0Ona-Man JET HELICOPTER! EII.T Inexpen-
sive. Detalled Plans, Drawing 700, Helleraft, Box
3053, Redondo Beach, California 90277,

MOTORIZED I-Il;t BLIDERS. cnm Ill-l Powaiglid-
ors, Kits, Accessovies, cllnlm $2.00. Rotec
Engineering, Box 124, Duncanville, Tl:m 15115.

DESIGN/Bulld Alrplanes/Mang Gliders. Simplified
Publications. Free Brochure. Alrcraft, 12820
8. Figueron, Los Angeles, Calif. 'II:I 1

ENJOY Theill o ﬂflnf Invest in a skill mare
valuable than money in the bank. Experlence pilot's
camaraderie, prestige. How - to - get - slarted book.
lot explains licen pitfalls; choosing schoal, in-
structor; culting costs; nﬂ{ l:rllv hair helps. Muﬂu;
E?sﬁzm""m' $2.95, Lewis, 713 Ravine, Utica, N

HIFI, TAPES, PHONOGRAPHS,
RECORDS
GOLDEN Age Radio. Complets Taped Shows. Box
25215-M, Portland, Oregon 97225

RECORD-TAPES! Discounts to 73%,; all jabels; no
purchase obligations; newslelter; discount dividend

certificates uarantees, Free  detalls.
Discount hﬁuslc Club, & Main 5§, Dept, 1-1278,
New Rochelle, New York 10801,

OLDIES: 45 RPM ﬂr- inal hits. Catalog $1.00.

C&S Record Sales, Box 187, Wampsville, N.Y. 13163

FREE Catalog — Electronics Kits — Am Iﬁm —
Preamplifiers — Psychedelic Strobes — SCA Adap-
tors — Color Organs — Digital Instruments —
Guitar Amplifiers. FREE Subscriptions. SWTPC, Box
PM32040, San Antonio, Texas 78284, ==

CASSETTE 8-Tracks, Accessories,  Fantastio
prices, selecticn. All labels. Cotalog $1.00 Refund-
able, E.N. Dist., Box 313, Royal Oak, Mich. 48068

MOTION PICTURES &
SOUND EQUIPMENT

KING KONE And D:nur Mnl-rll Cllulﬂ- an video
cassatte and Super 41 1,00, Nostalgia
Hllrel‘lint 6255 Suna.a-t H!'rd H l;mﬂnd Cal, 900

16MM SOUND Films, Features, Shorts, | Hmur.
5300 So. Talman, Chicago 60632,

18MM Films. Froe list. Urbanski, 8142 5. Kenneth,
Chicago, Illinals BOGS2.

“VIDEOCASEETTE-SUPER 8-16MM  ENTERTAINMENT!
Frea Catalogs, § n:Il format, Cinema Eight, Box
PM. Chester, Ct . (203) 526-9513.

ll‘hﬂillll on next :l]l]l
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MOTION PICTURES &

SOUND EQUIPMENT
(Continued from preceding page)

16MM Flims, Futum Cartoons, Comedies, I:III
log $1.00, CLASSIC FILM DISTRIBLTOR, 1632
Cerrita Court, San Luis mm. California 53401,

SUPER 8, 16mm & Bmm Full-Length Festures and
Digest Films In Color and Black/White, Rock Movies,
Jack Nicholson, Sherlock Holmes, Bogsrt, Selmich,
Mundreds of Titles, FREE |llustrated Catalog. Ill.ﬂ.
Box 1576PM, Scuth Bend, Ind, 48634,

FREE Detalls Mind-Body Power and $umui
Secrets. Freelite, Box 1124, Garden Grove, CA. 9264
GAIN 30 LBS. of solld muscle in 30 ﬂ:;ll[ ﬁulrln
teed!! Complete Program - $3.85,
Malanite, Houstan, Texas 77053, N
SECRET SERVICE Physical Fitness Program.

“TUS. SECH
Fully Illustrated, ﬂﬂu Cultraro, G.P.O, Box 1628,
New York, N.Y. 1000

BELTS FOR POWER SAMDERS Industrial quality
coated aluminum oxide chosen by majcr  tool,
firearm and other manufacturers for  finlshing
metals, wood and plastic. These tough leng last mg
balts awailable in boxes of ten 3* x 21* coarse
$14.95 madium $14.50 fine 513,55 3* x 24" coarse
$15.95 medium $15.50 fine $14.95. Return unused
ng‘l;rfnr full refund, BELTS, 899F, Orange, CT.

SPORTING GOODS
& EQUIPMENT

i A lauh
Im 16mm ‘]W Hia Flims, Route #1, Box HUNTERS, sﬂnm“”ﬂ‘rlr. Sklers; Have Un
Warm Lu.ch Bag, Details Free. Workshop, Box 2081
108, Fremont, 1r|dl.l|1.l 46737 Riverview, M| 48102
CAMPERS & TRAILER TRAPPERS: Send 25¢ for our Catalog of Famous
KITS—PLANS Trapping supplies, EJ. Dalley's, P.O, Box 3&M, Union
Hill, WY I{EE] S
BUILD Your own — Camper — Trailer — 5'.!'! ARCHERY Lowest Discount Prices. All top brands.
Wheel — Molorhome — Pickup Cover — Camping  Orders shipped same day recelved. Money-back
Trailér — Savé 335 — Kils — Plans — Full Slze usranbee, World's Lergest Supplier, Free catalog.
Patterns. Send 31 for R-V Rits/Equipment m.tllui. ndersan  Archery Corporation, Grand  Ledge,
¥an Conversion Plans $5.00. Glen-L R-V's, 9152F Michigan 48837 T =
Sosecrans, Belifiower, CA 90706 4 SCUBA Equipment. Top Brands. Low Prices. Sand
CAMPER PLANS. Bulld your own shell, cab-over or  25¢ for Catalog Tou 3 Littie Devils, Rt. 4, Hwy. 123,

sleaper and savel Plans, kits, parts. Send $2.00 for
brochure, TRN Campers’ Sumly 23708 E. 40 Hiway,
Blue Springs, Missouri 64015,

BOATS, TRAILERS & KITS

BOATNITS — PLANS — PATTERNS — FRAMEPACS
— World"s largest catalogues — 300 modern “‘one-
off” amateur design in fiberglass — piywood —
steel — aluminum — “Stepbystep™ Instructicns —
powarboals — inboard — outboard — jets —
cruisers — sportlishars — houseboats — hydro-
Flnll = [unabouls — sallboats — daysallers —
railersallers -— motorsailers — multihulls —

— CANoes — supply uuluuq — resin —
ﬂh!l‘lllil = C-Flax — foams — Balsa — hard-
ware—etc, Catalogues $1.00 — with Boatbullders
Guide 32.00 — {i.lllt:l — 16-P Aguslang —
Tonawanda — New York 14150,

" CANDES — mm - l'.'l?l — Moulded fiber-
Elass — chnvai — Iy — world's largest line
- £.35 Illlrlturi- with boat bullder's manual §1,
CLARKCRAFT — 153 Agualsneg — Tonawsnda — New
York 14150,

H‘-IIIII.IHIHII TIPS, Avold oneoff boat hull»dln:
mistakes. 5?‘ booklet §1.00 postpaid, Carver
lelnu Ent 6256 Camino Verde Orive, San Jose, CA

I.'I'Illll.!ll 1“3 Bargains ,
handling . . . Scoft-
Marine, 610 Merrick
11563

. all sizes . . . $1.00
Culloch parts . . . Eleéctra
Road, Lynbrock, MNew York

BOAT PLANS—FRAME KITS—FULL SIZE PATTERNS!
Huge 128-page catalog! Sallboatsi—Powerboats—
Inboards — Outboards — Jels — Cruisers —
Houseboats — Runabouts — Ski boats — Work-
boats — Hﬂlnfllnll — Tunneis — Pontoons —
Sportfishin s—AB' to 49°. Easy, proven methcds
aspeclally for amateurs include ste step Icto-
rial Instrucicns, BOATBUILDING SU 'E
— Alrgx — Glues — Fastemings — Fihltgnn —
Resin — Hardware — ﬁug.gu? — Spars — 3Salls —
Boat Traller Plans — “'How-To" books, Send $1 (32
Canada) for I:l'tilna EI' Free  "Boatbuilding
Supplies” brochure. Glen erlnt. 9152 Rosecrans,

P, Bellfiower, CA 90706

. mmus: ﬂ— IHESLFIIIm-—- nl:am - I:';ns =
B — m alc, Bt r'_|l rlCEs — o or
fure — CLARKCRAF Ep F-1 — Aquaiane —

hrll-wlnd.l = New Yark utsu

FREE Catalog, Kayaks, Canoes, Sailboats, Piregues
Fishing Boals, Duckboats, Plans, Pattemns, 40
g‘hﬂdﬁl:. Outdodr Sports, Box 1213-F, Tuscaloosa, AL

SAILBOAT KITS - Save Hall. Trallerable, fac
molded fiberglass, 167 $1285; 21° $1795; 26 3378
30 5. Hull, deck assembied - - you install }rnurl.
ar. Terms. FREE color uulof Luger, Dept. BL-78,
3800 West Highway 13, Burnsville, Minnescta 55337

!illrlnlllu:l: Outhoard In:IIIHIIIun: twins, gear-
Ing, nﬁrlm phum. $10.00 :umw- pac ue
Richard Marictt

ewilound Harbor rrltt Island,
Florida 32952
CAMPING Ea;..IIPHEHT
& TENTS

CAMPING Equipment, 1,000 quality Items, discount
at?liéﬂi;. Campmor, Box 407N, Bogota, New Jersey

ATHLETIC & BODY
BUILDING COURSES

PHYSICAL Fitness Newsletber, Dept, 40, P.D. 195,
Western Springs, |llinais G558, Introductory copy,

TMUSCLES  FAST!!  Free  Brochure:  Master

Bodybuilding, Box 40651-C, Detroit, Michigan 48240

POWERFUL Body Fast! Guaranteed! Free informa-
ﬂ:!:'rl ﬂnrﬂun Powerhouse, Box BG7E, Minneapolis,

18+ IMCH Arms -
Completel!
97009,

176

90 Days or Refund!! $3.49 -
Weslpubco, Box 163-M, Boring, OR.

POPULAR MECHANICS

Baraboo, Wisconsin 53913

AMAZING New self-containgd light sowrce. Works
without alectricity, batteries, or flame. 15 Hours
more continuous light. Great for camping, ﬂmlnf
100 Uses. $3.00 PPd, K| Indusiries, PO, Box
Wray, Colorado BO7SE

FISHING, TACKLE, LURES

BRASS Eyelets for sinker maolds, Ed Hain, Box 163,
Clecna, Pa. 17042,

BATTERIES, GENERATORS

BATTERY lubuilmw know how BODK  $10.00.

Louis Lester, 12 ist Terrace, Sam Dimas,
Calilornia 81773,

BATTERY Reconditioning Kit,  incledes molds,
materials, Instructions, Engineering, 5454
Bolsa Road, Atascadero, Calif. 93422

ENGINE GENERATORS 2000  walts 3299, |

Enterprises, Box 693, Oshkosh, Wis. 54802
ENGINES, MOTORS, MAGNETS
REWIRE Car Altermator for 110 AC. Plams $3.00.

swutl Bax 774, Cocon, Fla. 32622

REFAIR Clectric Motors! Generators| Alternators!
Medeguip, Box 7266, Kansas City, Mo, 64113

GENERATORS 3,000 Watls A.C. 60 Cycles §$129.00
Money Order. ) dchenk Rasch Enterprises, 2005 Las
Vepas Bivd, Morth, 17, Las Vegas, Nevada BS030

“REWIND JUNK TRANSFORMERS for any vaitage!

Booklet shows how, Easy! HN l:ulrll'llll-ﬁ Harrit,
Hox 495 PM, Greal Neck, M.Y.
MAGHIHEII L
4% METAL Cutting Lathe $66.80. Talg, 15048

Prnclnr im:lrr. Calif, 91745,

LOG SPLITTER, 15 Tons, H
Brochura! Flrl{nﬂ Ing., 360

Hills, Ohle, 4413

LUMBER/MAKER® And wyour chain  saw  makes
lumber, and Cabins from  Logs right where they
Jle==full details write: Haddon Tocls, 4719 Route
120, McHenry, 11l. 60050

HAME BRAMD TOOLS HELOW WHOLESALE. Unbe-
lievable offers! Many Closeocuts, Owerrums, Catslog,
§2.00 (refundable). Merrema Tool Brokers, Box 2%
I:r.lnd'rlrlt. Mich, mm

FREE Chuck with Unimat 3 Lathe Catalcg $1.00
Woodwarking $1.00, Shop Supplies $1.00. ampbell,
1424 Ealmﬂr. Spriﬂlﬁtlﬂ. Ohio 45505

" MILLING Cutters, lathe milling attachments. Cata-
log §1.00: Potter, Box 73, Cedar Rapids, lowa 52406

BAMDSAW BLADES, Any Size. Free catalog. Parker,
BE21HYA9, Sonora, Cal, 95370,

SMALL FOUNDRY furnaces, Supplies. Free litera-
ture, Pyramid Products, 3736 South 7th Avenue,
Phioenix, Arizona B5041.

“T1800 CATALOGS Listed and described sources for
everything Imaginable. 52,00, Masteriog, Box
244134, Oakland, CA 94623,

:mums TSTEEL Screws, nuts, washers, Sizes
o 2% diameéter. Frée, lﬂ ﬂ & |lustrated price
:Ii:t Fntmlu Products, #151H, Cheltenham, PA

duullt. F.unqd Free
Cindy Lane, Seven

'J'!I'I'IH-I. MILL YOU Can Bulbcl " ECONOMICAL!,
Plans $4,00, MU-DESIGN CO., 220 50, CENTER, SANTA
AMA, CA. 82703

MODELMAKE RS- thbﬂsts«tultsman Burgess  ad-
vanced English three wheel, two Speed 12 bandsaw
with built-ln motor complete with sanding belt for
5.|nd1n|t,ffil1lmlnilih|rpqnlng, Particulars; wirite:
s.uwdul 06 Arbor, Glen Ellyn, Ililinols,

BLACKSMITH & FOUNDRY
SUPPLIES

ANVILS - Forges (gas or coal) - anvil benches -
hammers - tongs - all hl::lumnh supplies. Order
your catalog today - i - refunded with first
order. Manksl Blacksmith Shep, J836 Cannonsburg
Road, Cannonsburg, Michigan 49317,

ENERGY SAVING

REDUCE FUEL COSTS! Learn to Detect hest losses,
INustrated details, $2.00. hawkeys Energy s,stems,
Box 492, West Union, lows 52175

SLOW Down your Electric Meter — it's Legal.
“ndzi:'m tor Save Maoney, P. 0. Box 459, Marshall,
N.C. 28753

COMYERT An Electric Hot Water Tank into an Old
Fashloned Tank, Directions and Adapler Fittings for
Tank 3%20.00, Directions $3.00. Ange Fabrication,
1811 Cenner Road, Snohomish, Wash, 98290

SAVE §| Winterize doors & windows eHactivaly,
Practical energy-saving idess, l:m Iste "How To'
ulde. Profit g«llblu. too, Jmﬂhit‘.k 2613
ruman N.E., bu-wmuu H

“ENERGY 'ﬁmu Electric, Gos _w'-tur Phone, etc.
Many very frank Survival Publications. Brechure ZSii
Egg:uﬂm ropics, Box  4TSPM,  Alamogorde,

SOLAR & ALTERNATE ENERGY

SOLAR Collector, . Kit only $79.99. For
Free Brochure Write: El.llﬂl.'l Box 4191-P, Sarasota,
Fla, 33578

" WWATER Starage Tanks-Life Time Fiberglass - 100
Gallon to 6000 Gallon Capacity", Wri Box 3,
Rockton, M1, 61072,

AMAZING Wood Heater—Automatic Forced Alr-—
Heats Entire Home-—2 Models from $24%,00—Write:
Box 3, Rocktom, Illingis GLO72.

REWIND Car Generator for 110 VAC. Power Plant
sm £3.00. Schmauss, 1228 Esst Cass, Tampa

IIIII.lI EQUIPMENT CATALOG For Do It Yourseil-

Complete product descriptions  with prices
100 Refundable. EXTERNAL ENERGY, P.0. Box 643,
T!mn! Arlzona 85281,

IIIN-THH.I.T HEAT Your home with small wood

stove through your forced hot alr sysiem. Complete-
ly illustrated manual, $5.95, Guaranteed! Berry Hill
Press, Box 58, H-tllm]htm Mass, 02019,

" FREE Heat, Converi your fireplace and oblain free
hot water and rad'ant heat, Plans $5.00. Firefumn

Hif P 0. Box 314, Morwalk, mmlltut DEBSE

WERFUL COMPUTER AMALYZE YOUR SOLAR
l.‘l't'l'l.'lk. Technical Hlbpnrl Improves Performance.
send design lm! Glotech, Box 714-M,
Cambridge, MA,

WOOD STOVE PLANS, Simple, Rugged Eﬂ'iﬂl-nt.
air-tight stove from water heater, No 'nldirls q,l
Wimberiey, Rt. 5, Box 848, Winchester, Va, 2260

FREE HEAT! FREE ELECTRICITY! 24 PLANS. Collec-
tion, Storage, Sun-Wind Enrrl ilﬂ Complete,
Guaranteed. Solar Center, Conco . 49237

" ALTERNATE EnutF Eyslum Hnnihl
Faet-filled update. Year subseription -
!l I:II:I ﬂES lletim, Comfort, Texss 7BOL3

!l'.lL.I.I EILL‘—-HI]:I'I &nmr X2 cm.
250 each, Sunlight Co.,
E. Walpole, Mass. 02032

HOME CRAFTSMAN

l.lllrllltilllll Pleture Frameé Moulding. Faclory
opse-pul. 50% Discount. 200 Styles. rite: Japs,
1!5 PF Seventh MNorth, Hopking, Minnesota 5534

mun - Domestic and Imported Ilurdmudll 4000
Items! Clock, musical Instrument kits. Tools . .
discount prices! Hard-to-find hardware, 152 Page
catalog, 50¢. Craftsman, Dept. AX-128, 2729 Mary,
Chicago, lllinols 60608

CATALDG FULL-SIZE FURNITURE PLAN 1.00.
Refunded with first order. Traditional, EIF| i
can, over 150! Furniture Desla:nm 142 R,
Dept. CP-78, Evanston, |llinols 60201

HOW To Create Beautifully Veneersd Furniture

Bullrtin.
2 Issues -

.$3.50, 234
Pp.0." Box 249,

ﬂulct El-lilyr Illustrated Vensering Manual/Cats-
E. Exotic Venaers, lnlin, :un fies, Morgan,
mgx , 1123 Bardstown Road, sville, Hemtucky

(cmllml on next page)



HOME CRAFTSMAN
(Continued from preceding page)

HOME BUILDING &
REMODELING

POOL TABLE Plans and kits. Brochure for descri
tiom, pictures, q!:uiﬁtatlms. prices, information,
“Ea's‘;s drawing, $1.00. Tiercraft, Box B151, Erie, Pa.
1

INFINITY MIRROR Do-It-Yourself Plans. An Mllusion
of Lignts and Mirrors. Woods, 11028 Mayfield,
Chicage Ridge, IL 60415

TRuCK-N-BARGE Wovel Wood T
Plans Indormation 25¢. Cris
Wayne, NJ. 07470

WOODEN PLANE
16225, Denver, Cala, 8

Plans §2.50-Other
ross, Box  324M,

plnn.s ianﬂ Colonial Tools, Box

FURNITURE Plans. Free brochure, Send seli-
addressed, stamped, luna anwelo_re Williams, Fine
Furniture Designer, Box 6626, Newporl News,
“_JE’P__ — .

GRO-BED “M Ini'm'u:'_r to 10 Years. Details
25!: Plans H.BS orton, Box 1930b, Fairview His.,

umwmmﬂ ... S5ave § § on Plans, Nationally

circulated publication features over 70 plans per
ear. Early American, Shaker, Contemporary furni-
ure, chocks, toys, jigs, income ideas, $7.00 brings 6
issues par year. Woodworker's Journal, Dept. 51C12,
Sunset Lane, Washington Depot, G, 06794,

101 PATTERNS, Gifts, Movelties, Action Windmills,
lus “Make lluna;r Jig Sawing". Only $3.00 Prepaid
st. Class. Mastercraft, 125M, P.0. Box 831, Park
Ridge, 01l 60068,

" WORLD'S LARGEST umm Three pounds, 832

Pages, Every Tool, FT Machina, Imaginable,
$5.00. Refundable, iligan, PM1278, Johnson
Glt!‘. N.Y. 13790

HEADQUARTERS For Reuge Musical Mavements,
Catalog Tune Lists $1. Imparters:  Walters,

207 French, Utica, Mew York 13502

wWoon TOY PLAMS — Dall htful cwe:ﬂnn of 10
favorite Animal Figures that Can Made from
Leftover Wood., Use as Stand-Up Tm's, Pull Toys,
Wall Plagues, Lamp Bases, and more. Specify “Farm-
yard Assortment', “Zoo Assortment’ or “Toy Barn".
Send 1.?5 Each Fll.ll 356 hIMIT&. to: Woodworks,
Dept. P, Box 579, Farmington, MI 48018

Mew
book Characters, Early American Designs, Animals
Orraments, many more. $2.55 postpaid. Old Guilford
Patternmasters, Box 29042-P, Greensboro, North
Carclina, 27408.

WODDEN Animals- 5 Patterns § 2.00. Direclions
;rln:g;rgld- Ameri Woodworks, Box G641, Bardonla, M.Y.
" CONTEMPORARY Pla J’Hnusa:. structures, 5ix unlque

designs  $3.00. J.ll.'n DESIGNS, 46262 Greenwood,
SI 5. B.C. 'l'DI

WOODWORKERS: ch-ar SN Plans and Patterns Cata-
log §$1.50 Refundable, Pinhead's Patterns, 99 Sunset
Avenue, Selden, NY 11784

“CATALOG To-i'iilans 25¢ — Barbia Doll Sport GCar
;;lﬂ $3.00 — Inwood, Box 1406M, Minnetonka, MN

EASY to make Wooden Bar Clamps,
nund frlg $2. José Urla;. Box 1262,
nntrn uebec HIB KD

Fi ficient, It d st 14.50.
Fru}utpl’ln;:'P'ﬂ Box' 346, i{h:“n?;ud sfv'is.‘?

ENDLESS Supply of prruJI r.lﬂs Bins cost nothing.
Do-it-yourself guickly, easi llustrated bookiet,
patterns, drawings, complete instructlons $3.00.
Egl:tmll Systems, Box 1462, Grand lsland, Ne.
WOOD LATHE m Overall length, a FE
with Ibuul 10 in. between centers. t! 85 tn
:Em.ll I:IIIHIH Box 1014, Fl:d-n City Sta., NY

Over 100
Statlon B,

CONSTRUCTION PLANS,
BLUEPRINTS

KITCHEN CABINETS - CABIMET MAKER'S COMPLETE
DETAILS & DRAWINGS. Simple designs; all square
cuts; no dadoes; need only a table saw. Make in
Hardwood or Formica Covered, Satisfaction Guaran-
tead, om PPD. Write: Cabinet Details, Dept.
A, P Box 292, Palos Heights, |llincis GO4G3.

Nﬂﬂ.“ MECHANICS l'.‘.l'la of Plans, Publlca-
tions, Projects, Send 504 to PM, Box 1014, Radio
City 5ta., NY 10019,

LOG CABINS & A" FRAMES

BUILD Log ﬂlhtnu Rustic Furniture, Fireplaces!!!
Complete Manual, $4. A-Frame Pl-rls 52 . . . House-
buildar’s Car, :nlsr andnnnhi . . . Guaranteed
=« « Beels, pringdale, Atlanta, Georgia 30306

BUILD A Beautiful PRE-CUT Log Home or Gabin!
CEDAR or PINE KITS from §% . Brochure $3.50,
Dealership Infunmmnn h“‘%& $5.00. Wilderness
Lus Homes, Route 2 (PMC 128C), Plymouth, Wisc.
53073

BEAUTIFUL LOG | I'INIH ‘Build new ar Remodel,
CEDAR or PINE I. Kits, Low Prices, Prompt Deliv-
mr Broch un $3.75, Dealer Package $4.50 ,

venture Lo g5, Box 106-A, Morth Prairie,
Wisconsin 531

iitﬂw Palterns. Wall Decorations, Story-

UNDERBROLND HOMES 1978 - The Energy Efficient
low maintenance Homes af the Future. Our Booklet
contains  Advan and Disadvamtages, Helpiul

building Tips Six Different home Plans. Send
ssuu “refundable on blueprints™ to: Underground
nmu:., P 0. Box 13-1.5M Portsmoulh, Ohio 4566

LOW-Cost Pole Houss, Drawing $3.00.

luhasz, P.0. Box 19472, Sacramento, Ca. 95819

UNDERGROUND Structures package lﬂcludkng eighl
economical designs plus construction cost-cutters.
$£5.00 Refundable with blueprints. Moneyback Guar-
?‘gf!“?' Underground, P.0.B. 222, London, Arkansas

4

Ju'luus

PLASTICS

CASTOLITE Pours like water, hardens like glass
without heal. Grystal clear, colors, Embedding, coat-
ing possibilities unlimited, for industry, laborato-
ries, craft work and glils. Reproduce your designs
with a variety of mold materials, Profitable. 1llus-
trated Manual Catalog $1. EII:I CASTOLITE, Dept.
J8P/PM, Box 391, Woodstock, 11, GOO9E.

DO IT YOURSELF

NO-EMERGY Clothes Dryer.
House Of Grote, 53960 Frazer,
Camada V5W 3vl.

wooon Eu'rn[rlg Stoves -
Instructions ingle  Doof, 0; Double  Doar,
$4.00; Double Door With Oven, Sﬁ.ﬂ-dll: Wood Splmer
(Rear Axle mounted), $4.00: Large or Small Wood
Cradles, $3.00. Duncan's ‘Make It Yourself', Box
603, Draper, Utah B4020

HOW TO TRACE Mi:!ﬂﬂll Easy! Siep by Step
?z'?;qtﬂw Assiciates, P. O, Box 1373, Panama City,

Write free details:
67654, Vancouver,

E-l:m lata Ftl-nls and

SAVE Print It Yourself, With our MNew Press N
Print Mimeograph Machine, Weighs 3 Pounds. Prints
over 4000 copies on a Single Stencil. Just $£35.95.
E&%.E?Aﬂu:iites. Box 4425P, Auburn Heights, M.

WHY WAIT? Enjoy 7 FL Theatre Talevision Mow!
Lens and Plans  $19.95. Guaranteed! RSR
Enterprises, P.O. Box 753A, Westminster, CA 92683

SAVE MOMEY! And your Bacw. convert your Walk.
Behind Lawnmower inlo a Snow Remover with this
Simple Attachment. Instructions §2.95. Innovations,
14595 E, 12th N., Logan, Utah 8432

GOLF, Eighteen holes, Two acres, Par 72, Detalls,
$5.00. Ballard's, Box 368, Alief, Texas 77411,

BUILD 3 gl.ecz rugged BUTCHER BLOCK FURNI-
TURE. Send pular Mechanics, Box 1014,
Radio City 5ta., NY 1nnls.

HYDRAULIC LOG SPLI'I"I'!I H.I.HS E:lerts mm

Ib, pressurs, Powerad E lR
$8.95 to POPULAR uml ICS Box 1014, Radio cm'
Sta., WY 10019,

REPRODUCTION MOLDS

MOLDS For Ornamental Concrete Products. Catalo
900 Fiberglass Molds 32.00. Plycrete Mold Co., EI
Rapids, Mich. 49629,

ARTS & CRAFTS

MAKE Fi urines, plagques, candies, lawn orma-
ments. olas, plastercraft kils, Itquld rubbar,
Sample erJ calalog 25¢. Wooley Company, Box 29,
Pearia, lilinals 61650,

STAIMED GLASS Catalog P Tools, Euppilus, ‘Books.
Serld Etlc Saylescrafts, 171 Main Street, Myack, N.Y.

"EEI'IIH.E Started in  Stained G.ass”  50E.
Whittemore, Box 2ue5Y, Hanover, Mass, D30,

WOODEN CHRISTMAS TREE. Step-b;-step Instruc.
tion Book, 150 Ornament Patterns $5.50 Postpaid.
Trmilay 3316€, smith Road, Bellingham, Washington

LIQUID LATEX Paratol. 706-G compounds for
making rubber mold. Toughest, finest quality.
Instructions. Money-back Eumntee Postpald $5.
quart, $15.70 galion. Testworth Labo:atories, Inc.,
4|:|1 5. Main St,, Columbia Elt,, IN 46725, 2

FIGURINES, Ready 1o Color. MNew Railroad
Subjects. Send for Hrochure. Wr-m Studio, 170 N.
Lombard Ave,, Dept P, Oak Park, 11l. 60302

I.ﬂ'IH'EIIn‘HI.FT Catalog, T-u:lls Leather,
Dressings. Saddle Stamps, Buckles much more. smi
$1.00 (refundable with order) to: MacPherson Bros.,
P.0. Box 395, San Francisce, Calif. 94109 )

WOODEN TOYS — 12 Rolling Christmas Delights.
Simple plans, Instructions £1. Catalog 35¢. Hunl-
er's Hobby House, 2408 Maontrase Drive, Gastonia,
N.C. 28052

VICTORIAN DOLLHOUSE PLAM. Meazures  20"x
34Yx 45", Send order to POPULAR MECHANICS, Box
1014, Radio City Sta., NY 10019.

CARTOONING, COMMERCIAL ARTS,
& SIGN PAINTING

ELECTROPLATING. Complete amateur's textbook,
All melals Electroplate metallic/nonmetallic items
ggg%ﬂs Details free. Tropic, Box 95-P3, Palm Bay, Fla.

Supplies, Catalog
$1.00, Mr. Frame Inc., Box GB3P, Manassas, Virginia
22110,

TELEPHOMES, Equipment, all types including
Modular. Catalog 50, Box 11478, San  Diego,
California 92112,

EMERGY Saving Plans. Waber Wheels, Windmills,
Electric Cars, Home Power Plants, Free info., plans
list. Goodman Associates, 4 Berryville Pike, Summil
Point, WV 25446,

CONVERT Cellar closet into 50 cu. ft, freezer!
Larger sizes available. Assemble pre-fab r-ufr'lgarat
Ing equipment for factory-direct sawings. Write for
free fiterature, |Mustrated plans and installation
manual available - 35.00, Visa/M.C. Kold-Konmect,
Dept. P, Box 3106, Princeton, N.J. 08540,

DOLL HOUWSE PLANMS! One inch to foot scale - full
size plans, Cape Cod, Farm House, Dutch Colonial
Tudor, Gothic, mare coming! Catalog for No. 10

Toadstool Studios Inc. 1739 W, G9th Street -
P12, Ght:agn. lilingis, BOG43.

AUTOMATIC SUBMERSIBLE SUMP PUMP, 14 HP,
115 VAC Motor ar-d Im ral Control carry One Year
Limited Warrant H capacity at 5 foot head.
Assembled or Kit lurm 10 minutes nssmhlﬂ] Send
for free hmmum. Sumpit Pump: $£55.50 PPD Conti-
neptal USA, Sumpit Pump Kit: $50.50 PPD Continen-
tal USA. I:Ih.lo ruldgn’ts add 49 Sales Tax, ACPCO,
1285 Hamilton Ave., Lorain, OH. 44052

" CLEANING YOUR OWN CHIMNEY" By D. Lamb,
Professional Chimney Sweep. Also Sy plm- Cata

OTH for $1.00. MNEY CRICKET, Box 1537,
Albany, Oregon a2l

DESIGNER TRACK LIGHTING in your Home! Iilus-
trated Brochure - Complete Guide. $3.00 - Arthur

WHOLESALE, Ficture mmms

Associates, Box 3961, Grand Central Station, Wew

York, New York 10017

AR Compressor from gas !ngtnz Plans $2.00,
Parks-406-R-3, Hlmn-tr. Pa. 11'3

UPHOLSTERING !'.IP‘PI.IH, ‘I'unla. Carl:. Instruc-
tion Books. Free Catalog. Jim Dandy 3Sales, Box
30377, Cincinnati, Ohig

MOMEY- Save Hundreds Yearly Heating, Gooling.
All fuels. Simple “'you-do' secrets. 25 Years proof.
Detailed Drawings l:h‘-} Arl. Randall Insulating, Box
722, Houghton Lake, Mich,

PROJECTION TV . Gum’!rt your TV to project 7

Foot picture ., Resuits equal to $2.500 projec-
lor.. ofal cost Less than 520.00 .. PLAMS & LENS
$16.00 . . Ilustraled Information FREE . . Macrocoma,

Washingfon Grossing, Pennsylvania 18577

S5IGN Painting—Easy method, Free catalogue.
Kaufmann Lompgany, Centertown, Missouri 65023

MODERN Cartooning taught by mall. Write for free

brochure.  Cartoonerama—Box  263-B12, Branford,
Conn. 06405.

LEARM Si painti at home. Free Talent Test.
_Bln Kerns, Box 812-PM, Greenville, 5.C. 29601.

k1 LE!WII can‘.uunln course, Cartoonist's Maga
zine, both §3.00. man, Box 30367, Lincoln,
Mebr, 63503.

MODELS—CARS—SHIP5—

TRAINS—PLANES ETC.

MEW! Ship Model kits, Doll Houwse Furmiture Kits,
conslruction materials, plans, books, lools, engones,
mators, fitti 1978 |Illustrated 96-page catalo
Froe, James Bliss & Co., Dept. PM, Route 128,
Dedham, Mass. 02026,

RADID r.uuntnl. Airplanes, Ena:s.
Supplies. ?u: Discount catalog é .00,
Supply, Box 7185, Montgomery, AL 361

MODEL AIRPLANES - Huge Catalog, %2.00. Sig
Manufacturing Co., Inc., Montezuma, |A, 50171

" BHIP 'liililEL_i(-li._' Plans. Fittings from our own
Warkshap, :“illuilfilid cltau&l $1.00 (Refund-
able), Iue|a t shlp{:ru BrS Water Street,
South Hurwalh Ct. 068

"MASTER Shiphurldurs Gltal 128 Pages,
Tools, ittings, Wood. $3.00. Ships
ED_-‘I:_EE!_I _M-ﬂ'lgn Grove, I11'mn|5 60053, s

AMAZING SUBMARINE - waitch It Dive, Hover and
Surface on Command - Newly patented tn;l._ “f; to
build, no moving parts, Plans $3.00, S, Hi e
PM, 47 Ash Street, Waltham, Mass, 02154,

" STUART Steam EJIHEE' Castings, Catalog $1.50.
:.aa:iltlljs Models, South 200 East, Bontiful, UT
I

HHH: ters,

odelers

Kits,
niimited,

CIVIL WAR Model CANNOM Plans. Catalog Free,
Wm. Green, PM, Box 892, Shalimar, Florida 32579
Ll'h't Steam Engine Kits. Marine, Stationary, Walk-
Beam. Boilers, Fitlings. Fls:;matin: ndeler's
Hu by. Catalog $2.—HPK, Centuck 34, Yonkers "L,
Mew York 10710

KITES, GAMES, PUZILES,
NOVELTIES

FROPELLER STICKN AMSWERS “YES' /"MD" Fabri-
cation/Explanation. SASE $1.00. ERA, Box 831,
Na,pnrvllle IL 60540 ; ;

CHESS Sets, ceramic, free brochure, Chess, Box
4148, Winter Park, Fla, 32793 .
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MAGIC TRICKS, JOKES,
VENTRILIQUISM

FREE! World's l.ndm,% Novelty Catalog. 1600
Jokes, Tricks, Science, nl'ti. Hul:lblll- Johnson-
Smlth C-10, Mt. Clemens, Mich S

FABULOUS MAGIC GIIEPD.E 50# same ﬁa service
no substitutes. Fabulous Magic, 3319 E. Charleston,
Las Vegas, Nevada 89104

Fll.'lftﬂlblﬂ.l. M
Bltalﬂl—

e Far:t;u.rr Irect N‘ guu G.i;nl‘
.00 h undable), Hank Lee's Magic
Factory 2, 24 Lincgln Street, Boston,
Massachusetts 02111,

'H'EH'I'lILDI‘IHIIl! GuluﬂtEM Instruction, Scripls,
Puppets. Catalog 25¢. Maher, Box 420PM, Littleton,
Calorado 80160,

WIN BETS !l Saw Wood With Paper! Learn Trick!
$1.00. Berwyn, Box 12PM, Rockland, DE 19732,

FREE! 1978 Magic Catalog. Send 50¢ to cover
handling and postage. Fast service owver S0 Em
Ieffries Magicland, Box 274-A, Dallas, Texas 75221

JUGELE! Leam to Juggle Kit — 3 Balls und
imstructions: $3.00. Loopo Products, P.O. Box 4051,
Muskegon Hts, Michigan. 49444

HOBBIES & COLLECTIONS

SCOTTISH Beer Cans. Buy Dlrul Save $%'s, Full
Lists $1. Schofield Breweriana, Ba-l.lhugm; Drive,
GEISIMI G1170D, Scotland, LIK Elt.abllnh! 73,

OLD Time Miniature Soldier Molds. Free Eiliml

Castings, 43 Turnbull, Highland Park, IL. 60035
CHRISTMAS Coconut CEII'IHJ!I'HDM $1.00, Litera-
ture  (Refundable W/Order.) Low, Box BESOD,

Tamuning, Guam, U.5.A. 86911

COLLECT Milit,trj' m1s List 50¢. ?umn. Box
JATPM, Baldwin, N.Y.

DECALS, EMBLEMS, PATCHES

100 wﬁ-pﬁtmg Iurh-er :mmn Eﬂl u-ﬂereui] ﬁ!

25¢. ol
Bethlehem, NH 035 ;

"85 DIFFERENT U.5. Stamps! Only 10¢. Includes old
issuus. cummemmalms lm;h values, airmails, plus
hard Inln p—send 10& (offer 1o
:II#I.EE“ ¥ tn ﬁnllltl‘l Dlllt Wa-1, Bethiehem,

500 DIFFERENT Stamps, $1.75. Smith, S0BA Brooks,
College Station, Texas 77840,

AMERICAN REVOLUTION BICENTENNIAL - Still
Time to secure Lovely Cachebted FIRST DAY GM'EH
of all U5 Stamp Issues, Slnﬁra cover 73¢. - Two
Different Cowers for $1.25 N, WALSH, B :IHI.
TUCKAHDE, NY 10707

BREATHTAKING Besutiful. 50 Different  mint
Monaco pictorials commemoratives only 51.50 with
mint complete Slt approvals, Pagoda, Box 132P,
Sidney, Ohle 45365

FREE: 32 Fl? l..Inltad States and United Nations
;;I;:E List, Shalron, Box G10547C, Morth Miami, Fla.

PLATE BLOCKS. Six Different 4¢ Only $1.00. FREE
WHOLESALE PRICELIST. AMPBCO, Box 2606EP, St
Lowis, Missouri 63136

U.5. Bargain- 100 different commemoratives,
$1.00, with beautiful worldwide apgrnnu. Stamp
Center, Box 37, Kennebunk, Maine. .

“FREE --§urprlse callection senl with approvals.
Gould, 1784 Union, 3an Francisco 94123,

SINGLE STAMPS up. Mounted In books.
TRUST STAMP I:IIHF H"l' P'EI Box 100-P, lamaica,
Mew York 11435,

SPEGIAL 25 Mint, 25¢. Approvals, Thompsons, Box
25237, Richmoand, Virginia 23260.
“FREE EXOTIC EXCITING STAMPS OF AFRICA To
Serious licants for World Wide Approvals. Hay &
Ray, 421 Graham S5treet, Helena, Montana 59601

WWIl Patches — Army, AF., ETO Pacific, others.
List sl:lgll:| Keystona Palchoo, Box 2726, Philadeiphia,
Pa. 191

“EMBLEMS Embroidered, Made to order from }!P'our
design, Free :atafoﬁ.] Donalyn Creations, Box 247PM,
n!iflﬂd! Park, NI 07010

DECALS MIHIHG “PREMISES PROTECTED BY
BURGLAR I.I..I.l Help discourage break-
ins, theit, u'lm‘llllsm Sflt:ifr home, business or car.
75¢ each, Minimum decals. Tiffany, Box 141,
Wausaukee, Wi 54177

ANTIQUES, RELICS, INDIAN
GOODS & CURIOS

ARROWHEAD Collections bought.  Write total
number and types of Indian Artifacts Collection, Bauy
;;;I;; Collection, Wilsen, Box 400303, Dallas, Texas

INDIAN Relics, List 25¢. Arrowheads,
Folsam $10.00 each. C. Secrist, Deerfield,

STAMP COLLECTING

WOW! 110 All Different Germany 10¢. l:nmnm-:nra
lives, Airmails, High Values, Big Catalog, bar
ligts, Alsa, fine stamps from our approva unrcu
which you may return without purchases and cancel
sarvice at amy time. Jamestown Stamp, Dept.
ALZBPM, Jamestown, NY 14701,

TIIHI 100 anu:lar Poland Stamps (all ditferent)
nn!-; . Mystic, Dept. P51, Camden, New Yo

POSTAGE Stamps Unused 25% Discouni. Oefails
;é&% William Salmon, Rt. 1, Box 230-A, Hays, N.C.
_Hﬁiﬁliir'!:fnm
Galnes, Box 788-F, M

TH Mint U5 Stamp Pri:u List Fast, « cml-u
Arizoma Stamp, 4B6EBP3 Spredway, Tucson, AZ BS571

FREE H:rrls Lrs BNA U.N, Price Book. Sunﬂ

gh Pﬂ " 21115 Michael, 35t. Clair
ores, Michigan Hl‘.l!l

212 Fllclru‘tirlt :nlm'l'ul worldwide stamps for
25 Old isswes, recent Issues, will #il blank
spaces. Other axciling stamps enclosed with request
for approvals, Keep the 212, regardiess. Miller, Dept.
BL, Box 2d, Hampton, NH 03843,

“FREE! Big Bargain Catalog - New | Edltlun Ilstkn
thousands of bargains inc H'-:
slmp:I, packets, albums, l::nlnrm aml lmllﬂ
Also, fine stamps from our approval service which
Ranvice st dny fime. . amesiown S1amp, Oept.

own  Stamp, p
E1ZBPM, lamestown, NY 14700 —

50 YEARS Qid, f#ifteen different Uniled States,
ovar fifty years old—25¢ with lﬁgnmla. Jaxon, Box
C11-P, Mew Rochelle, New York 1

50 DIFFERENT U.5. Stamps.
Stamp of Occupled Mations,
included. Wil Company,
HHIM:I N.Y. 10568,

FREE Worldwide packet. Penn
Box 412-A, Morton Grove, 111, 6

" FIFTY Commeratives fres with lp oroval  requist,
Giltner, 2035 McAdams, Dallas, Texas 75224,

178 POPULAR MECHANICS

3500 doz.
D. 64741

ill.;" lglﬁm'_ Ditferent.

u|I1Il:||.iﬂ2!5 1943 Fl l
n provals
rﬂ! ﬁ ? ritown

-'pp':ﬁuilf Froellch,

_ﬁt ARINGS You 100 pictorial plus worldwide
spprovals. Capt., Shaw's Stamps, Box 277, Ocean

Park, Maine 04063,

"~ FREE Duplicate En::hnrlgr.- 2¢ approvals,
Box 4175, Dearborn, Michigan 48126,

$5.00 Value. 100 DIMferent United States Commem-
2-5:.5%'5“ £1.00: Bryson, Box B123, Toleda, Ohio

Balden,

SPECTACULAR World Collection — 10? Vatican
Ghana, San Marino, U.5., Russia, Animals, Space.
Over 100 different! Pius' U.S. Catalog, Approvals.
Global, Box 7429-P-15, Dlympia, 'ﬂ'lllrl an BIEEI?

225 DIFFERENT Worldwide 25¢. nm.u Tibbets,
BET5 Meadow, Downey, California

25 Diff. Unused Mainland China 25¢ with Approv
?rlf aﬁ“ & Lily's, 2931 N. Monftor Ave., Chicago,

50 DIFFERENT 0Oid U.5. Revenue Stamps $1.00.

Winchester Stamps, Box 3592, Mansfield, Ohio
44807,

“WHOLESALE" U.5. - Foreign Pricelist and uta
Free! Everythin Eumn!m Schneider, ai?ns
Grand Rapids, Michigan 43501

TREMENDOUS Bargain! 425 Different U5, Used
34.50 tpald. Elysian Stamps, Box 27437, Creve
Coeyr, Missourl 83141,

U5 BARGAINS! Higher Values with Defects! Great
Approvals, Bargain rices! Truly Different. Adults
E;EEIH. Rivertown, Dept. 188PB, Lowell, Michigan

FREE UN Set with Price List, Ftacek Stamps, Box
1023, Manteca, Callfornia 95336

25 TOPICALS Only 10¢ with a
Kent, Box 381200, Laramie, WY 820

FREE Postage - U.S. and Canada Approvals, R&S
Kal Stamps, Box 163, Kalamazoo, MI. 4
AMAZING  3-Dimensional stam ecial mint
British  Colonies Collection, IE; l&:lI Differant
Worldwide, 25¢ with approvals. Tarheel Philatelics,
Siter City, Morth Corollne 27384
FREE L.3. Mint Set, rovals, Hildebrand, Box
7, Santa Clara, Califormia 95054,
U5 200 Different Commemoratives $1.000 Approv-
als. Gordon Davison, Key Largo, Florida 33037,
110 Different stamps, 15¢. Anpmlail H'J':ll'.' 1015
Breckenridge, Owensboro, lntur.il:r

100 Different U, 5. 10¢, nn'm'u'al'i._l;i'i'urir, Box
385P, Midiothian, VA 23113

" FREE Hitler Stamps with Approvals. Wesiey Rood,
Box 9-K, Oelwein, lowa 50662

CANADA Ten Late Commemoratives 10¢ Canadian
.Ilwg{ul:. Harley Boardman, Little Valley, New York

avals, Stewart

COINS, TOKENS, CURRENCY

AN L gpruuil Service, Sherman, Box
153556, Fhlhlﬂrlphll a, 1911
" FREE Stamp Packet With A provals., Estes, Box
3047-P, Hollywood, Florida 3 B
" FIFTY Free Stamps. Approvals. J&D Stamps, 398
Avery Street, South Windsor, .ET M?-_L = &
300 DIFFERENT Worldwide, 35¢. Approvals. Corbin,
2395 YanBuren, Eugene, Dregon 97405

0 U5, 25¢, Wwith rovals, Haj
Springvale, ME 04083, PR _
PENNYI Approvals! Regardiess r.nm:i!um Kioster,
4164 52nd . San Diego, Calif. 9210

80 ARGEMTINA—Diffarent, 105 ~ Approvals.
{inh!sttmps, H-.‘r:: 690, Saco, Maina 04 ?2

" FREE S E‘II 5 to aval Applicants. Polze, 4110
N. 100th Straet, m.#’iﬂ.. m’g :
“UNITED STATES —10 Different Flag stamps 15¢.
;.vpruv]nzlsz.! Blackman, Box 147, Homecrest, Brookiyn,

Box 124,

~ B0 SPORTS PICTORIALS 35¢. .IuEpl'mllls Arbour,
3727M Downeydale, Randallstown, MD 21133

531 Different Stamps Tl 25, New lssues Approv-
als, Klandike, Harrisburg, 1l EEEIE

“FREE Congo Animal '_".l'&rrmnls Included.
Alpnu;hnu Box 225, Highbridge,

~ 200 EXCITING Worldwide stamps, 25¢. /
Woodward, Box 4853, Dept. 128,
Heights, 5C 29405,

“ CAMADA. 75 Different 25¢. #pru'ul:'_' Droszhy, Box
1, Sarnia, Ontario, Canada N

U5, MINT s:-u::mr Flag Set :um viete | ﬂ'nth'ﬁs
Annp—Nlu'tl complete §2 Fres 5t Brooks, 2601
Avenue Brooklyn, H.Y. 11228

“INVERTED ERROR™ <+ 100 Different United

provals.
arleston

States, 35¢ with Approvals, Balmont Stamps,
Washington, D.C. 20015

T WUDES —25 Large, Glossy Pictorlals — 104!
Approvals. PBES-P, Hag 7810 (Sta. A), Edmonton,
Canada T5J 3G& o
~ JUGOSLAVIA, 59  Different  25¢. rovals.

Milehigh, 3445 uuilmn. Denver, Colorado m 2

FREE U.5. Stamps. General Approvals. Ghapmans,
Box 487F, Galesburg, Michigan 49053

" UNITED STATES rovals for Adults. Wanmt List
please, BENTLEY, POB 77, Bmci-.m. N.Y. lnﬂ'l

107 Different Im:ludln,p; ttllnllﬂ 10¢.
layto Stamps, East Syracuse, New York 13057,
" B0 DIFFERENT OId U.S. between 1861 and 1539 -
:iﬂl}. Ed Rowsh, 423 Shepard, Mansfield, Ohio

U5, USED 2¢ & 3¢ Each, Most Commemoratives,
De'l'll'lltlilu- firs, Speclals, Dues, eic, FREE PRICE
LIST 3:‘ GREEM SHEET, POB 36333, Los Angeles,

nm-[:.

INDIARHEAD & Lincoln Cents
1883-1949 - §2.99. Catalog-25¢.
linois 62231

40 Year old silver certificale, $2,00, The 0id Cain
House, Liberty Bank Bullding, Suite 108, 5t. Paul,
Minn. 55104.

“OLD United States Wheat Pennies — 3 Different
256, Request Coin rovals. Rogers Coins, Box
2807, Splrl:s. Nevada 89431

"3 OLD Liberty Head m:um unls 1‘1 . Issued
before 1513, Limit 1 set. ADULTS ONL Plus price

;33 Diffarent,
Edei"s, Carlyle,

lists. LITTLETOM CcOIM IHI Dept, KH-1, Littieton,

M.H. 03551

HONG KOWG DOLLAR Only .'lEi Lln-:ircuil‘lld
ru—nlnt:h dollar, Limit one, AD Plus

E lists, LITTLETON COIN c©O., nm 'm-l-t.

ittheton, N.H. 03561

“LARGE Cent 120 Years Old $2.95. Alco, Box 1Z1PM,
Wasterville, OH. ma

GEOREE ¥I Oid Canadian Cents. 10 Assorted.
tm“ nmu, nnwr -Nord, Victeriaville, (Quebec),

HOW 1 'm cnlm coins for investment and profit.
Satisfaction Guaranteed. $2.00. Direct Mail Media,
4!2! Bellevue Road, .l.rlrllnl.inrl. Al, qu

“INDIAN Clrﬂ: 11 different HM It &Iltl gce $3.25.
H:r\lur Cumpan;r, Bau: am Wi hnlnl
TINDIAN Pn‘mp and 3 Mint Marked Llncﬂlrl’l in th!

teens: $1.00. Sandhill Colns, Box 904R, Jensen
Beach, Fla. 33457

CAMERAS & EQUIPMENT
FREE Illustrated 112 page tablold size mall order

photographic equipment and supply catalog. Porter's
Camera Store Inc., Box 628, Cedar Falls, lowa 50613

BOOKS & PUBLICATIONS

WILDERNESS Living! Shelter, Food, Power, Med|-
cal, Self-defense, Military. s—Vital, Fiichlﬂﬂg
Extraordinary! Fres tl;l'lﬂl. Adobe Hacienda, RFD

Glendale, Arizona 8530
SURVIVAL TACTICS. TAX Revolt Information.
Bound Manual, $7.50, Publications, 2066

Survival
Lyndhurst, Camarillo, CA 93010,

CLOCK And w-nn:h lru airing books, tools, materi-
als, Free catalog. American, Box 77AZA, Fox
River Grove, llllrlul_l I_I.'!.'_II_I . R
" FREE Book. Prophet Elljah Coming Before Chrlst.
Ma%ddn Hlnlr.-ni Dent. 63, 481 urston Road,

Rochaester, N.Y, 146

FREE Catalogue, hll‘-Hll 2 In:wltlunll Cooking,

Health Books, Of urll ft Center,

P.0, Box 467-A, hhlwﬂ Ml.
(Continued on II‘.I‘I llllI



BOOKS & PUBLICATIONS
{Continued from preceding page)

D News Bible: Today's Entlr:h Version; $8.00.
Brl!iu Bur: ul& Hnl!;-wmd Fla. 33023

II‘IDI- llmm' 'I'I'I'ltl M Illnl' FIFIIr'I-. HI Lrﬁllm
Course — §5.99 — E H. . House
of Grote, 5860 rurer 67654, VYancouver, "Canada
VEW avl

NEW!! Holy Bible - 1200 Colorful Pages. Available
Less Than Whaolesale Prices. Zave; Write: Smim,
1761 Bridger, Fayetteville, NC 28301

CANADIAN Opportunities! Governmenl lands from
$5.00 acre! Immigration - Employment information,
Guidebpok plus Directory — 3$3.00. Houghlon, Baox
12-PI, St. Catharines, Ontario L2R GR4

“T¥ TIPS FROM TONY" - The last Book your
Serviceman wanls you to have. If you cdon't believe
il will save at least 4 times it's cost, 1" cheerfully
Refund your Hard Earned Money! Send $9.95 today
ta: Tony, Box 311, Princeville, 1l. 61559,

PLAYS, SONGS,
MANUSCRIPTS

POEMS, SONGS: Your 5“%0 OEM may earn you
money. IJFH Examination Iurr ine Records, 6430
gEg;:t Bivd,, Suite 1221, Dept. PM, Hollywood, CA

EXCITING Offer! Send poems, 5. Crown Music,
1270-CX Broadway, Mew York 1mi.

MUSIC INSTRUCTIONS
& INSTRUMENTS

LEARN GUN REPAIR At home for profit or hobby.
30,000 Students since 1946, Approved for Veteranms.
Money-back trial offer. Mo salesman will call. 25¢
Brings Details. Modern G:n Repair School, Depl.
F‘ME‘- 4225 N. Brown Ave., Scutls.:'.alu A.Tllﬂu a B5251.

il.ll:'l'll'.lHEElt.Hl. HJndemhall S:hml of
#m:timur'mg;. High Paoint, N.C. 27263. Free informa-
O
" UNIVERSITY "n'En'u'{i: BY MAIL Programs! Bacte-
lors, Masters, PH.D." . Free revealing detalls,
Counseling, Box :Il?-PI'.llz Tustin, m1-!ufn'a <2¢au

PIAND Tun'ng m- r.'m;r Tearned with home study
coursé, Diploma .ﬁ:md American Tuming Schoal,
17080 Telfer Or,, rgan Hill, Callfornia !EQEJ

HJTHTE\'GLE MECHAMIC. Train at home spare
tima. Mot:rcycle tools, test inctruments included.
Write for facts: Dept. PBE'BB, Motorcycle Rcopacr
fchool, Newaorl, Galifornia 92663,

LEARN Aélup or awake! Records, tapes, equip-
ment! Free cataleg! Deawer PM-400, Ruidoso, Mew
Mexico 88345

EXTENSION And Post-Graduate Awards in Philoso-
phy, Art, Science, Botanic, Med'cine, Hrmeopathy,
Radionics and others. 30 subjects. Curricular free
{airmall $1.00 refundable). Registrar, Sussex College
of Technology, Highfield, Di l i, 5155!: E'I'htllnd.

AuTOSUGGESTION. mup Iumnng haadquarﬂrsl
Tapes, records, books, Glga tic cal:ln
Research  Association, Box  24PM Elympla
Washington S8501.

_DETECTIVE Profession. Easy home study; free
tietack or lapel pin, certificate, fulure. Professional
Investigators, Box 41345 Dept, CP, Los Angeles,
Calif. 90041.

ACCORDIONS - Famous Makes, 40 Models! Impart-
er-to-vou Prices. S5ave! Cordovox and Button Style.

Home Trial, Trade-ins. Terms. Free Catalogs!
Accordion  Corporaticon, Dept, R, 5535 Belmont,
Ehlnagu 60641

PIANOS, PI..I.'IERS PUMP ORGANS, Rebuild and
ir. Catalog of “How-To' books, ;zm {refund-
a). Vestal Press, Westal 11, NY 13850

EASY To play and make, quality dulcimers, banjos,
thumb piangs, hammered dulcimers; instruments and
kits, mERE, INC #P, 29 SE Main &t., Minneapaolis,
Minnesata 55414,

LEARN Banjo—5 string “Blusgrass easy. No Music.
;rn%e& details. Blaylock, Box 25N, Marietts, Georgia

INTERNATIOMAL Catalog valuable to  makers,
repairers of stringed imstruments. Imported woods,
parts, accessories, kits, Fine German-made violing,
'flﬂll'l cellos, bastes and bows. Send 25¢ for cata-
log. Gredit cedificate worth $1.25 encln:ad with
tlll|ﬂﬁ International VYielin Company, LW,
I-tJ:IZE . B_Eruuﬂgre Ave,, Baltimore, E‘& 21‘.1_

P.M.l. T78-78 MUSICAL INSTRUMENT H-‘I.I.L'ﬂﬁ .
$2.00 - Credited on 1st Purchase America’s mgsi
complete sowrce of major brand instruments and
accessories at Low, Low Prices, Write: PMI., Dept.
PM, P.0. Box 827, Union City, N.J. 07087

KITS! Bulld dull:lm:rs uitars, harps, Banjos,
mandolins, From $2.95. Finished instruments from
$23.95, Free catalog. B&6S West 13th-PM, Denver,
Colorado BO215. o -

ELECTRIFY Player Planos, Pump Organs Quickly.
Inexpensively with Lee Silent Suction LUnits, Write:
Lee Music, P.0. Box 308F, Culver, Or. 97734

BLUEGRASS Banjo - Fallproof Cassetle Course!
Bailey, 4005PM Lara, Chattanooga, TH 37416, )

POEMS Set To Music. Nashville Music Productions,
Box 40001-FM, Mashwille, Tennesses 37204, Z

GUITAR, @anjo, Violin, Mandolin Making Materials,
ACCEssOries, s, Piano Tuning Kit talog 25¢.
Guitar Center, Box 15444, Tulsa, Ok 74112,

STRINGS, ACCESSORIES, SCARCE PARTS, IE.PIIR
BOOKS. Gafllug 25¢ S-trlrr;h]n', Rifton, NY, 12471

ACCORDION Top Brands. Cordovox, Buy direct.
Tremendous  discounts. Trades accepted. Free
brochure PM. Accordion-O-Rama, 874 Broadway,
g._'q.c. 10003

CIRCUS 23 Whistle Alr calrl?l Bullding Plans $20.
Brill, Box B75, Peoria, Illinois

EDUCATION & INSTRUCTION

WELDING TRAIMING— Basic and Advanced for
Major Processes—Anc éstll:ﬂ] MIG 'I'Ii Gas, Pipe all
ﬂmnesus. A non-profit sehool Mecradited membar

ATTS. Approved Ohlo 70-12-0064 MWT. Wrile for
school bulletin _and course schedule, HOBART
Eﬁ“&ﬂ'}aﬂ WELDING TECHNOLOGY. Box 78, Troy,

BOOKKEEPING OR ACCOUNTING! Your own business
or work for others. Easy home-study plan prepares

u quil:h.h'. Veteran-Approved, Free  “Accounting

reer Kil.," Write: Accounting School, Dept. PBCSHS,
Mewporl, California 92653,

— e

BARTEMDING-Bar Macagement Mome Study. Free
Information, Bartending Training Instifute, 3843C
San Ferna-do Road, Glendale, CA 51204,

“DETECTIVE Career. Free Information.  Universal
Detectives, ®ox B180-F, Universal Citv, Calif, 91608

RADIESTVESIA, Radi-n'cs sng E.5.P. Courses
and Eq'pment lilustrated 'i‘llllnl: 1,00 (refundable)
Established 27 years. Dept. PM/R Bruce Copen,
Highfield, Danehill, Sussex, England RH1T 7EX.

SPACE Colonies, |nformation Free, Write: rnll slul
sun 914 Morth Mozart 5t., Chicago, 1ll. 60622

WATCH REPAIRING . , . Unique course ueuelnns

skills at home. Free infcrmation. Chicago Scheool of
Watchmahlm ¥M, Fox River G ove, lllinois GDO21.

SMALL ENGINE REPAIR Learn at home far profit

IF YOU Care - Join ws! Jlourmeyman credentials
ranted. Write: Matiomal Craftsmam Union, 210 Fifth
enue - Suite 1102, New York, New York 10010

$25,000/Year Driving Tractor-Traiter. Write: White
En’terurlses, Brooklyn, Conn. 06234,

ll.lil' IIEI,HI!I:I' 1979 Overseas Employment Guide.
%2 thwood Press, Box 2306E, Littleton,
larada Bﬂ:ﬁl.

AUSTRALIA—MEW ZEALAND Wani vYou!
i Transportation. Listings %2.00.
8489¢, Long Beach 90808, _

ROCKY MOLUNTAIN Emﬁlﬂment Newsletter!!
Colorado, Idaho, Mentana yoming!! Free detalls.
JE:E‘IEEIETﬂUl'IlllH L. 3506 Birch, Cheyenne, Wyoming

50, ﬂl.‘rﬂ
AUSTCD, Box

HOW-TO Decide |f Australia is for you. Opportuni-
ties Are There, Get the Facts Fast!! $2.00. Jubilee
Services, Box 1154-PM, Daphne, AL 36526,

ALASKA GASPIPELINE JOBS, Skilled, unsk''ind,
excellent pay! For Ippltuat[-un Send $3.00: ALCA,
Box 2727, Summerland, CA 93067

DOES AUSTRALIA REALLY WANT 'I'I.'Il."l Don't he
misled. Complete report $2.00, Mall Mart, Box
1M102G, Sen Francisco 84101

TRAVEL WORLDWIDE WOW High Pay New Directrrs
Bnd Applications $2.00. Passport Employment, P.O

Box 9P, Clgero, In, 46034 E

TUIVE IN BEAUTIFUL ARIZONA Employment  and
Business Opportunity Information. $4.00. Salutions,
Box 863, Glendale, Az 85311

OVERSEAS Jobs — Mow Hiring! All Occupatien !
Transpartation Einr PU; Computerized  Reports
$2.00. Transworld, Box 02E, Los Angeles 90009

EMPLOYMENT WANTED

ARE YOU LOOKING FOR EMPLOYMEMT? Try our
Classified Section! It costs only 33,50 per word,
Amd, if wou wish to run all or part of your ad in
b~id capital letters - m can do so for as little as
75¢ per word additional, Act N-w! Send your ad fo:
PRI AR HEEHIHIBI EUSSIFIID DEPT., 224 WEST
57TH STREET, NEW YORK, NY 10019

ar Fltlhbg Maney-back trial offér. No sal n will
l:lll ¢ Brings details, Modern Schools, Dept.
, 4225 N, Brown Ave., Scottsdale, AZ 85251,

COLLEGE DEGREES BY MAIL. Bachelprs, masters,

doclorates, Legal, Inexpensive, fast. Free I.'Iul:ll:s
Of. lohn Bear, 2150 Franklin Street, Dept. 703,
Oakland, California 94612

LEARM Sewing Machine Repairing, Men, Women,
Lucrative profits. Profession with bright  fulure.,
Gresslin_ Correspondence School, Box 927, Spencer,
lowa 51301, RS

USED Courses! Books! Lists 25¢. Smith's, 124

Mariborough, Siitl'l'l H-BS!-'IL‘.I‘I-I.IHTH- o1s7o

PASS Civil Service Examinations—Easily! Details.
Alena, Box “A", Farmingville, NY 11738,

COLLEGE DIPLOMAS WITHOUT CLASSES, Accred.
ited Degrees by Mail. Free Details! Admissions,
Northgate _E_n:- 25155-0:_ Seattle, WA BRIZS.

INSTANT MEMORY . . . NEW WAY TO REMEMBER.

momarizalion. Release “photographic™ memory.
Forget mothing! Liberates exiraardinary  korwledpe
talents, ESP. Immediate resulls! Free information,
Institute of Advanced Thinkierp, BASPM ViaLapaz,
Pacific Palisades, California 90272,

" AUCTIOMEERING . Frese calalog. Residenl or Home

Study Course. Nashville Aupction School, Nashville,
TH. Mailing addross - PO, Box 190, Lawrenceburg,

TH. 38464,
REGLAZIMG BATHTUBS 15 PROFITABLE. Free
Details! Like - Mo Bathtub Reglazing, Box 8599,

Mrnnupoll:.. Minn, 55408

UNLOCK Your fulure, Become professional Leck-
smith by :llm time homestudy. %13 In an hour

ssible, All tools, equipment included. Facts Free,

nd name, Locksmith lnstllu‘t: [hnme;‘tud:ﬂ.
Dept. 1310-128, Little Falls, N. J. 07424,

LEARN — 'I'I'-Drl — E.I\'! Illﬂf — Hmlt- £Ys-
SYSTEM! 50 EASY with GUARANTEED Manual and Spe-
cial Converfer! Perfect for Shop / Business / Home ¢

School — $4.95 HWF, FRoute 1, Box 31AL,
Mﬂmatuwn Wy 25443
LEARN Auctioneering. Term soon. Free Catalog,

Col. Gordon E. Taylor, Reisch World Wide Coflege of
Auctioneering, Inc., Box 949, Dept. 19, Mason Gity,

lowa 50401
AIRBRUSH Technigues Home Study course. %tate
approved. Send far brochure, Dember Airbrush

School, PO, Box 8093, Van Nuys, CA, 91409

FIAND TUNIME PAYS. Learned easilv al home.
Aeeredited MWHSE. GI Approved. NWILES BRYANT
SCHOOLS, INC., Dept. P, 3631 Stockiom, Sacramento,
Calitormia 95820

START Mew Career!
caomplete. Brochure “°B"
Philadelphia, Pa. 19111

AIR-CONDITIOMING, Refrigeration, slectrical. $5.00

first Lesson, brochufe, Box 13660, Portland, Oregon
ar213

EMPLOYMENT INFORMATION

ALASKA Employment Portfolio, $1.00. Lofka, Box
T03IPMB, Mli Alaska 99615

Basic
free.  Arlix, Box

electronics 51099
50638,

HELP WANTED

OVERSEAS Employment . . . $10,000-$50,000 -
Free infarmation! Employment Infernational, Box
29217AL, Indianapolis, Indizna 46229,

FOR INVENTORS

INVENTORS: Free informaticn on offering T
.I:n';ﬂ"ﬂ" nl:fr“ﬁ:lldhhlm.slur‘ Sales l‘:nrpun{w;.

REGISTERED PATEMT ATTORMEY. 414 Hunnaﬂmd
Drive, Suite 411, Rockville, Maryland 20850

INVENTORS—  United  States  Patent  Office
Sparches  Patent ﬂuverﬂmtrﬂ En.zlnmmg and
Marketing of your Inventions, ideas wit
turer contacts. Send for FIEIE III‘H'IH'I'I(IH EE!TIH‘
CATES and Invention information. Serving invenbnrs
TN L R

. Former
PATENT OFFICE EXAMINER— 3515 Woolworth Build-
ing, New York 10007

“ WS, PATENT Office Searches, 234 Broadwav, Reom
ARG Mew ¥nrk 10007, Free invention certificates.

PATEMT AND DEVELOP Your Invention. Inquirles
invited. Specialist in the development and prepara-
fion of patent aoplications. Resistered to oractice
betgre the U.5. Patemt Office. Licensed Professional
Fnaineer. Richard L. Miller, P.E., Woolworth Bulld.
irg, Solte 3612, 233 Broadway, MNew York, MN.Y.
107, (2127 267-5252

REGISTERED PATENT mulm:'r P.0, Box 34, Dapt.
Pat, Ardsley, New York 10502,

FINANCING AVAILABLE FOR WORTHWHILE IMVEN-
TIONS RAorrow anv amount within 30 davs. Mo
Fl=mlicks] Complete free details: DF.C.. Ltd., 1-10-
.!.;h::‘ﬁ Wavland Avenye, Cranston, Rhode |sland

REGISTERED PATENT ATTORNEY. P.0. Bax 34, Depl.
Pat, Ardsley, New York 10507

LERRLLY Pretpct l.IllH'rl:IITI:II Ideas two Yrars In
tha ®©atent Nffice and  sell wourself, Charles 5.
F‘F'NI:; Invention Consultant, 415-A West 57th, NYC-

RESISTERED PATENT ATTORMEY. Mail Service.
:E::‘Emnﬂ! and Searches. Box 392, Millwood, N.Y.

ﬁlﬁtn ¥Your own for $50.00' Inventor fellz all
freal |t Warks! Nensmaker, 1000 Jacksomville, RD
#7, liyland, Pa. 18974

INVENTIONS WANTED

INVENTORS: If you hawe am invention for sale ar
license, write for free bookiet explaining how we
can help  you. MHessler BSales Corp., GC-612-1W
Fremant, Ohio 43420

INVENTIONS WANTED. Free consultation. No idea
too small! Disclosure protection. Cash or rovalties
from manufacturers seeking new [d~as. For free
information rn how to protect your Ede=as. Call or
Write: American |Inventors Corporation, 3545 So.
Tamarac, Suite 3308, Denver, CO BO237. (303 779
1965, A fee hased service company.

_ (Continued on next page)
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INVENTIONS WANTED
{Continued from preceding page)

IMVEMTIONS MARKETED ItIH FREE
INVENTION mmnu l‘-tl'l'il‘l George
Spector Manufacturers r!slnta'hu'es 'I\'Dulwn
Building, Mew York, N.Y, 10&1

IDEAS, Inventions, MNew Products needed by inno-
vative manutecturers, Marketing assistance avaiiable
to individuals, tinkerers, Universities, compamies
with feasible concepts. Write for: Mit-PM, 12th
Floor, Arrott Building, Pittshurgh, PA 15222,

REAL ESTATE & FARMS

AMAIING WHOLESALE SAVING, Orill Presses and
Hydraullc lacks, send stamped addressed envelope.
Global Marchant, Box 9142, El'l:uhh:l ﬂr BFBHJE

HAVE Own EI.ISll'Ilﬁ World's 1arxe:l wholesalers.
American, fgraign Bargains, Free detalls.
;:}t;jrgntlunal Ilu;mrs Box 16386-M, Portland, Oregon

m.m BARGAINS Below whnleule Hnny Free!
Liguidations . . . Closeowts . . . Job Lots
Slnflc Samples, Free Details. Bargainhunters Oppor
tunities. Box 730-A, Holland, Michigan 49423,

RUBBER Stamp Supplies, rawi L|tl:rll3|lﬂl.
Wameplate, $1.00, Kiewiet, ng I?I
H.Ilimlmu. mhlgnn d-gl.'.ltll'

PRINTING COURSES :Grnt Home Businesses) -
Otfset $7/Silkscreen $4/Gold Stampl $3/(0utfits
information included) - E.aturng: afone ;% 00 (Deduct-
Ible) - Techtrades, 1627 AM Pontius, Los Angeles,

Calif. 90025,

FREE Catalog - Type. Rubber Stamp supplies,
gﬁ% Type Mfg., 237 5. Evergrésn, Bensenvilke, 111,

 GUALITY COSTUME JEWELRY Below Whalesale,
H;;ﬁt:gicturer Direct. IMC, Box 336-P, Sylvaria, Ohio

10-20-40 ACRES. RECREATION, RETIREMENT! In
fabulous Nerthern IDAMD. Choice land in beautitul
timbered settings. In the halrt of Iah-a and hunting
country, Road access to 1 t. Feasonabl
Prlm Terms available. SPECIAL! 10 TO 15 ACR
ree covered building sites with domestic WATER
and power, A unique opportunity for coumtry living
at its best, Write for free information am‘l maps:
MATIOMAL ASSOCIATED PROPERTIES, Dept. 1119
SMrnun Goeur d Atm. Id. B3B14 12% fi-oh Elél]

HEW FREE! Bi Flll-Hnnﬂar Catalog! Over 5400
ropariies descri pictured! Land, Farms, Homes,
SiNEESRS, Hecle:thn. Retirement. Selecied bDest

43 states AN
from the World's
T 5. Dearborn, Depl.

thruout the U.5.! Over 700 offices,
Across  America! Yours FREE
Largest, STROWT REALTY, Inc.,

5800, Chicago, IL 60603,

CANADIAN LAND FROM HIM AN ACRE. Low
monthly payments, ldeal for coltages, hunling, Ffish-
ing, |nl.re:1m|!rlt| Free catal Lanadian Eslate
Land, 286 Lawrence Mlmuﬁ I Toronto, Canada,
MSM JAR, Dept. 23C. 416-789-452

YCANADIAN Country Pmpertles.” Qur 62rd year.
Cata g - 6 Issues $2.00. Tax Sale Service, Soile
iEE-P ., 85 Bloor Street East, Toronto, Ontario MW

BIG . FREE . « CATALOG! Owver 2500 tnn
values mﬂ 1o coast! UHI'I'HI FRRM HEHGT. B12-PM
West 47th, Kansas Cily, Mo. 64112,

WYOMING RANCH LAND, 10 Acres-340, down, 340
manth, 1;]1113 wold In_ Callfornia), Ownier-Mike
Gauthier, 9550- M-Gallltln, Eluwrluh Gahf. 90240,

FREE CATALOG! Al Types Propery! Photos!

IJI'H In 12 States). SAFE- ‘I'NalEI'tHI
“_B‘MHE!EDL'L!I 18 Rock, Ark. E %ﬂlﬁ

uurnnm Acreage, Lots, % dawn. $20.
Monthly, Box 35291, Los Angeles 80035,

FREE CATALDG - Missouwrl Ozarks, A Sampling of
aur over 1,000 Properties! Farms, Homes, Business-
88, Far Pl“‘-ﬂﬂll attention call af write: Graven
ltul'rr Inc,, P.O. Beox JBSPM, Seymour, MO 65746,

(417) $35-3041,

WESTERN ARKAMSAS Farms, Ranches, Acreage,
Homes, Businesses. In the bDeautilul Ouachitas—
Clean alr, Pure Water. Free List, American Farm
Raaltors, 1 Morth, Mena, Ark. 71953,

BUY Property far below markel.
Homestead, San Francisco, Ca, 94114

SELL YOUR HOME YOURSELF AND SAVE THOU-
SANDS!! Comprehemsive,  Slep-By-Step  Procedure
outlined in Easy-To-Read Booklel makes |1 FOOL-
PROOF, SATISFACTION GUARAMTEED, Send $3.00 Te:

Report, &0

Realcor, P. O, Box 6001, Bridgewaler, New lersey
0ago7
LIVE In the country! What you should know

BEFORE yow buy, FREE dataiis wrlle E.B. Allmont,
95406,

P.0, Box 11432, Santa Rosa, Ca.

" UHOW TO STEAL A WOUSE™ Send 55.95 te: Elkay
Enterprises, Box S13PM2, Converse, Texas 78100

EXPORT—IMPORT

WHOLESALE Cassatte tapes C-G0 478260 Mon
back guaranteed, Wi-Fi C-00 2/$2.90 C-120 2/%83.9
Hand cleaner 2/31.90, Box 59482, Dallas,
75229 $1. Handling,

28500 ‘cfast selling" producis. Free “Brochure!
Allrightee, Bax 913081, Cleveland, Ohia 44101

PLASTIC BAGS

PLASTIC BAGS WHOLESALE. 350 Sizes Stocked
Catalog 25¢. Milvan, 7798 PM Enterprise, Newark,
Galifornia 94560.

HOME, Office. Hobbyists, Commarcial, Indusirial
use, Al sizes. ‘Buy small quantities. Free Catalog.
SAKet, G151-C Colbath, Yan Muys, Callfornia 81400,
(213) 9!&13“

BUY IT WHOLESALE

GENUINE Indian Jewelr
mﬂunnahllaj L ngepm,

Taxas

Whalesale, Details $2.00
31 Nerth 7th Stres?, Phos-

nix, AL

REPLACEMENT PARTS, Service tools for Chain
Saws, Small Engines, Flrst CQuality, Substantisl
savings, Froe EIIIIDE Stores, :hnﬁ!. fm\ sales tax
number for dealor nlnrmmun. epair Parts, Box
6329 Itﬂ' Erie, PA 18512

180 POPULAR MECHANICS

FREE WHOLESALE CATALOG. Over 1500 "ﬁa'lil;
items up to 51% off, IHrtrn Gift world, 1
F:r‘l‘lllli llllun. Tazas 76541

BELTS And Buckles, Complete line fast sellars
includin tmcters motarcycles, CR"s, westerns, efc,
Big Pru ts. Com :IE dealer set wp, mtaplﬁ details
frea. Anchor cialties, Box 3958-B Morth
Providence, Rl 02811

RINGS, Jopelry priced 130% below retall price,
Catalog, 51, (refundable), Anka-PM, 25
Washinglon, West Warwlck, RI 02893

EASY Sell ilem, Rush $1.00 - Sample. Light, 110
Burr Qah, Elyria, Ohio 44035

LOCESMITH SPECIAL, Suralus KE{ Blanks Bzruw
Wholesale, Lorge Assortment, 100 for $12.00, T
Leck, Box 14822, Cincinnati, Ohic 45214

ADV. AGENCIES,
ADV. SERVICES, MAILING LISTS
uull.mnn ADVERTISERS!! CLASSIFIED ADVERTIS-
BE MOST PROFITABLE AND REWARDING.
Hmli.m 3 10 KNOW WHAT YO 00. WHAT NOT TO

MEIA CAM HELP '!'lll.l WITH YOUR MAILOR-
I:hll FIIIIIIHI Il'n'!l 10 YEARS CLASSIFIED ADVERTIS-

ING EXPERIENCE. KNOWLEDGE OF BEST PULLING
!IIEI.IN-‘I'I'JH! E!FEM’ CoPY RYICE 15 ALL
5 AT NOD INCREASE OVER PUBLISHER'S STAN-

L]
WRITE TODAY FOR FREE DETAILS PLUS Y E
COPY OF “MAILORDER ADVERTISERS RATE GUIDE".
COLUMBIA ADVERTISING AGENMCY, BOX 1285-PM10,
IIHHDHD INDIANA 47374

H!.Il.l:ll!l.'l!l.- Ad angn; Samples,
Box 1042PM, Dl Cily, PA 16301

Details, Knarr,

PRINTING & SUPPLIES

WHOLESALE Printing. Moneymaking Detalls Free.
;Erg;;r:. PM-12, Box 15678, Florence, South Caroling

_ MEW BUSINESST 50 Lellarheads, S0 Envelopes,
100 Business Cards 115 5, Slmplu and Price List,
;Illgudi 12440 Moarpar Dept. A, Studio Clty, Ca.

1000 EMBOSSED Business Cards 5785 Pu!tpubd
Agents Wanted. Elco, 1B1-A, Sylvania, Ohio 43560,

FREE PRINTING CATALOB! CQuality, Low priced.
:I;;%H;Et service, Deep South, Dept. P, Clinton, MS

GQUALITY Printing, Lower Prices, List
Selco Products, Danvers, Mass. 01923
auvicK Cup;' Printing. Low Prices, Write: Mation-
wide, 614 N. Main, Bloomington, 111. 61701
"BEAUTIFUL EMBOSSED BUSINESS CARDS 1-Color
$9.95 per 1000, 2-color $12.95 per 1000. Fast
Service. Free Samples. Medical Printing Services,
5333 Sepulveds Bivd,, Culver City. CA 90230

SAVE 75% On Mllw Whalesale Printing, Defails.
Aﬁ naut Printing, Box LGBAPM, Springheld, Ohio

Avallable,

GUMMED LABELS

1 DELUXE GUMMED ADDRESS LABELS %2.00,
FREE LITERATURE, Acme, 1238 Yoskamp, Pittsburgh,
Pennsylvania 15212,

GIFT SHOPPING

FREE Gifts, Somples Money-Making Opportunities!|
Your Mail Box Jam-Packed one full year! Rush $2.00!
ﬂnzﬁl“u' Dept. PM, 11126 Corbett, Detrolt, Mich.

" FREE Got :mur -:Iréuiari %ﬂntﬂ and mailed free.
Guaranteed $1.00, Lozano, Ppst Office Box 28348,
Merced, Calit. 85340

EXPERT Assistance for mailorder, agent, advertis-
ers. Ratebook leading mewspapers, magarines $1.00,
ggi;ala;u Adverlising Agency, 8-EM Jackson, Chicago

RUBBER STAMPS

RUBBER Stamps,
lachson's, Brownsville Rd.,
BZBG4

Business Cards, Freo cilrﬂﬂ
G101, Mt Vernon,

" PERSONALIZED FPocket Rubber stamp. 3 fines
$2.00: Betl-R Enterprises, 12100 Valley Spring Lane,
#308, Studio City, Ca 91604

MAME, Address, $1. 50,
Box 80433, San Diego, CA

OFFICE SUPPLIES

#fi]gald “Manitar Stumpa,

" FREE CATALODG Gifts  with
Entarprises, 900 Matiett 5t., El Paso, Texas

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH For Gaold, Jewelry, Gold Testh
Rings, Diamonds, Walches, Silver, Platinum, Mail
Articles Today, Free gilt with Inlurmatlon Chicago
Gold & Precious Metals, 6 E. Hunrnl. Depl. 458,
Ehi:m GOBD3.

“personality’. Roxi
9907

CLASS Rl -l':lm Immgulitn ;Im iur OI:I
Gold, Ellwruﬁold Teeth, Jewelry. One Day Service.
Satisfaction Guaranioed. Luzury Preciows Melals,
5927 Pershing Drive #9P, Silver Spring, Md 20010

WANTED For Cash-Men's Old Pocket Walches, open
face or hunting casa, any make, any condition. We
also pay high cash for ald l‘t le Ladies -.ul:lm ald
old, ir-uulqr sliver, etc. Hi l:-t prices pald. Write

Cuilu'lur Box 21592 Loop Postal Station,
D-unt 1Dl Chlcago G060,

MAILDRDER RECORDS Melp get Irn:mlud Bugl
ness! Gomplete 32 Page RI\‘.‘-ﬁrd Bﬂ:‘jt sh DH& m.l

inquiries, orders -um'llt
<100 W. E KAPPEL, POPULAN ME nuh BEPT
220 WEST STTH :ﬂtn'r NEW ‘I'I:IIII N.Y. 10018,

PRINTING PRESSES—
RUBBER STAMP OUTFITS

SIMPLE-X RUDBER STAMP PRESSES. Hydraulic
ﬂFHI“ﬂ E'Eﬂfltl“: heated, Sizes 5" x B", B&°

127, 1o¢ . Starting  oulfits. Order  for
rl‘ﬂm $uppl|ul thlppnd day received, Send £2.00
or Catalog and Arochure. Custom Manulacturers,
Box 211-P, Springfield, Mo, 65801,

PRINT YOUR OWN— Printing  Presses,  type,
supplies direct from factory. Send 25¢ for calalog
Egiiglmnlﬂ to: Helsey Co., DM, Meriden, Conn,

P

Supplies Lists, 20¢,

PRINTING Presses, type,
Mechanicsburg, Pennsiyvania

Turnbaugh  Service,
17055

SAME Day Shipment. Hubﬁéf Stamp  Outfits,
Supplies, Wholesale Catal uE 00 deductible. Star
Sllmp :upnl:r. ?32 chdral. nlcnun &0 EI:I.';.

TYPE Fonts. Hand Printing Press li Su.p lies. 120
F:ﬁl “mm deductible first order, Acme Type, 732
Ul

Chicago BOBOS,

" RUBBER ¢ Illmp outiits_wholesale, Frae calalog.
Jnhﬁu& Supply, Brownsville Rd., 5-110, ME. Vernon,

RUBBER Stam
$1.00 Dwductib u
City, Mo, 85101,

Il #s; mmn: Quthits, Calalog
artine, 1432 Major, JeMerson

WATCH And Clock repairing books, tools, materi-
III Fres l.‘.-lliil ';ilml h Amarican, F7AZ, Fax River

WIGHEST CASH IMMEDIATELY For old nld wilvgr,
platinum, |ewelry, gold teath, watches, diamonds
speclacies. Fres information. Rose Industries, H-.‘
ast Madison, Chicago 60602, Established 1534,

CLOCKS - Wood handcrafted. Brochura 31, Fisk,
631 Umion Avenue, Middlesex, N.J. DEB4E
" GOLD-SILVER-PLATINUM WAWTED. For free Inior
;‘ﬂﬁ" Write: Wilmots, 345 5. Glaszell, Orange, Ca.

GLOCK KITS Or Hnished. School, Reguistor, Grands
mother. German  movemanils. Brochure, Cambridge-
Nattonal Clocks, PO, Box 327, Stanlon, Calif, 9068

CLOCK PARTS - mm: for Antiqua and Modern -
Movements - tools « u-?llu Lnr Catalog 3$3.50 -
Clock Repalr Centar, Dcn Jamalca Avenue,
Gueans Village, N.Y. 1142

FREE! 4B page :nlur ?L!'ﬂelry ‘estalog. Rusio, Box
I'I.DEFH Wayne, NI

BATTERY Clack Kltl Electric Movemants, b;“I
Fit-ups, Clock Rapalr Wits, Frge Literature. M L]
Technical Tools, Box BEL, Wicksville. N.Y. 1180

PRECIOUS STONES & MINERALS

500 POLISHED Gemstones $5.00, Tumblecraft,
5401 Jamas North, Minneapolis, Minn. 55430

JEWELRY Supplies, Huﬂl Giams, Catalog—3$1.00.
Prﬂaﬂtnr: Fouch, Box 112F, Kennesaw, Georgia

(Continued sn noxt page)



PRECIOUS STONES & MINERALS
{Continged from preceding page)

GET Free catalog no serious rockhound, gem
Cutter, jewelry rrlaluur hobbyist or craftsman can be
without, Full hargatn:. exclusive items, low
ﬁri:ﬂ fram largust suppliers and authorities in the

Id Free new catalog just off the press, rs for
the askimg. Write: Grleger's, Dept. C-12, 900 Scuth
Artoyo Plwy.. Pasadena, califernia 91109

TREASURE FINDERS

TREASURE -Locate quarter mile away with ultra
sénsitive locator - brochure free, Research Products,
Box 13441 - AMC, Tampa, Florida 33611

FIND Lost coins, mwvlur buried treasure, gold
nuggets, relics. Mew revolutionary Ht!ﬂtﬂd detector
analyzes objects, tremendous ranE gmund ik
up. Free catalog. Gardiner, 47 M N NE.,
Phoenix, Arizona 85013

FiMD Lost Treasure! Coins, Gold, ANl Metals.
Models from $64.95. Sand for free Treasure Hunting
Guide. Compasz Metal Detectors, Dept. PBIB, Box
366, Forest Grove, OR. 97116

SILVER? Silverplate? Solution identifies Instantly!
Unconditionally Guaranteed! $6.95. Silvertest, 61
South Hawley, Milwaukes, wlswnsln 53214

RECOVER LOST COINS, JEWELRY, Goid, Silver,
Relics, D-Tex detectors reject trash, bul find deepl
buried treasures of all sizes, Free Literature. D-TE

ELECTROMICS, G&14 Easy Street, Garland, Texas
75042,
METAL DETECTORS: Twent r Brands. LD

DISCOUNT PRICES! IMMEDI 'I'E lFl‘rD l'.IEI.I'H'EI.
PHOME (315) 788-0808 Panna's Electronics, Box 167,
Geneva, New York 14456

PROFITABLE OCCUPATIONS

FT. SMITH Auction School, Ft. Smith, Ark. 72901,
Itesadent & Home slud] 'l'uh'rin Mwnuld.

FREE ht:lm Itepa]r air cnndﬂlnmnl refrigera-
hnn Tools, supplies, full Instructions. Doalin, 16
Canon, Dallas, Texas 75201,

TPLASTERCRAFTI!! Profifable home business. Molds
avallabla. Details: Lynnette, B251C, Mentor Fark,
Mentor, Dhio 44060,

$100./0AY POSSIBLE!! Buy Scrap Gold . . Easy .

Complete manual, $4. Satislaction Guaranteed .
Brown, 956 Springdale, Atlanta, Ga. 30306,

STRIPE Parking lols. Genuine opporfun Itar.
Pavement Marking, 6636 Thunderhill, Cincinnali,
Ohip 45238,

SHARE PROFITS FROM RECOVERY OF KNOWN $110-
MILLION SILVER DEPOSIT. Free information: Hole
13, Box 548, wmmu, Texas 75979

“BECOME Mortgage Broker.” Oblain  Gapital!!

Sources, Bax SRPMIZ, Uleta, Florida 33164

ll Mn To Loan, Invest. An P_urp-u-tl.
s10, I:II}IJ—IIIJ?DIJ 000, Details 5. .ﬂ.r:hjﬁl. 835 N.
Main, Vidor, TX 77662

IHIHIE Our Mall Order Distrlhu‘tnr vrltl'l

Ji]
investment, Free Brochure. Audit Controls, Box %PW
Emersan, NJ 07630

MAILORDER Opportunily! Start profitable  home
business without experience or capital. Write for
free book, case histories, plus complete details. No
obligation. Mail Order Associates, Dept, 585,
Montvale, N) OTE45.

VINYL'S Where The Money Is!
repair, refinish, recalor furniture, luggage, car tops.
Ouick, easy, Two small 520 jobs a day earm you
%1,000 a_month., Homes, cars, offices, J'H'[il.lril'lﬁ.
enlimited "customers, Start earning after a few dil
ractice. Sensational  details Free. VIP, I'

antrose, Chicago BOA1E.

PREPARE Tax Relurns—Housewife Jo Anm Hetzlri
made 55500 last season. Train at home.
approved, Mational Tax School, Monsey, IMNJ, New
York 10952,

BECOME

Professionally

MONMEYBROKERS! Business Loans Awail-
able, Large commissigns, Experience unnecessary.
Free brochures. STULL & €0, Since 1B70,
International Morigage Bankers, Drawer 5470-FM,
Cleveland, OH 4410

SELLING KNAPP SHOES 15 [EASY.
commissions immediately. Enjoy a ste Income
with satisfied repeat customers. ¥Your own hours. No
invest . Friee sales kit. |rwin Margolis, 612
Knapp Cenfre, Brocklon, Mass. 02401,

MAKE SPARE TIME CASH SELLING BOOK MATCHES.
Highest commissions pald; helps fight inflation,
gives you mon for hobbies. Write for money-
making details. '1',!“ us rﬂut yuu"u sold  before.
Superior Match FHE:FE- MxX-1278, 7530 5.
Greenwnu-d Ehll::agq. 19.

Possible!!! Bu Ecrap Gold, Free
Datnlls- Meredith, Box 11zlanﬁn‘iann. Nov. 89510

DISTRIBUTORS Wanted. New Food Product. Unlim-
ited Income Potential. Details Frea. Atlamtic, TPM-
12, Box 1678, Floremce, South Carolina 29503.

HIGHEST Cash

REPAIR HYDRAULIC JACKS—DETAILS FREE. WRITE:
HYDRAULIC FARTE  SUPPLY, BOX 4187,
BROWNSVILLE, TEXAS 78520,

Magazine!

FREE Mailorder ﬁmi'zhz Business
ﬁurlliglﬂ World, Box 1355K, Sloux Falls, South

akola

SALESMEN—DISTRIBUTORS

BIBGEST Earnings ever! Famous Mertel fully refer.
enced Bible! Proved plan, Starlling  3.dimension
cover. Easy credit plan. Mo investment. Demaonsira-
lor furpished, Write: International Book, Dept. PM,
Box 118, Wichita, Kansas 67201

SELL SENSATIONAL LOW-COST BURGLAR ALARM,
Lightening seller. Exceplicnal margin. Samples for
trial. Morthwest Electric, Ave. 1035, Mitchell, 5. Dk.

301

SELL Ethiopian Mamd Spun Woven, Embroidered
Pure Colton Kaftans and Unisex Shirts. Hugh Market.
Excellent Profits. Complete Deftails: write: Alpha

1r|.le national, Box 1121C, Itl(:hmund IN 47374,

TMEW  Wireless Ialughunu Timing Device $12.95.
Sample $10. Triad, 52 Sagebrush, C.Islip, N.Y, 11722

AGENTS WANTED

SPARE TIME CASH. Sell famous Hamover Shoes.
Samples, sales kit free. Mo experience needed. Mo
age limit, Big commissions. Mamover Shoe, Dept.
2236, Hanover, Pa. 17331

PRINTING Advertising Salesmen—Excellent money
making sideline selling Decalomenia Mame Plates,

small quantities. wertising Speclalties, sign
lnwztﬂrgﬁ. Free Samples. Ralco XL, Boston, Mass.

FREE - Easy Ways to make money selling exciting
new products—Full-spare time, Send name, aﬁe for
5 months free subscription. Salesman's Opportunity
1460 Hancock Center, Dept. 162, Chicago

Magazine,
60611

AN DHIO OIL £O. Offers PLEMTY OF MOMEY Plus
cash bonuses, fringe benefits to mature individual in
rdless of experience, write: 7. B.
erican Lubrcants Go., Box BOE,
Dayton, Ohio 45401

BUSINESS OPPORTUNITIES

MAILORDER Course Free. Secrets starting home
mailerder imporl business., Mellinger, Dept. M270C,
Woodland Hills, CA. 91367 T

AUTD/YAN CUSTOMIZING . . . . Learn these high
paying skills at home in spare time! Free Booklet.
Auto Upholstery Institute, 412 5. Lyon 5t., Depl.

Santa Ana, CA 92701 y i

CUSTOM PICTURE FRAMINE - A satisfylng Profit-
able craft! Learn al home - no experience needed,
we supply everylhing. Booklet mailed free. Creative
Framecrafters, 412 Lyon 5t., Dept. YAM, Sanfa
Ana, CA 92701.

PHOTOSTAMP Agents Wanted! Make big Money
From Home mallorder. Free Samples, Information:
Postermatic-G7, East Providence, R. 1. 02914.

MECHANICALLY INCLINED Individuals desiring
aownership of Profitable Small Manufacluring Busi-
ness. Hin;, spare/full time opportunities presently
available Without investment: Businesses, 92-B12,
Brighton 101h, Brooklyn, New York 11235

rlmﬂ Tunmg quickly Ieameﬁ 'mih hnme siudlj
courses. Diploma granmted. American Tuning School
17050 Telter Or., Morgan Hill, Calif. 95037,

$800,00 Monthly raising worms, Rightcramlers.
Charlie Morgan, Box IIE-n“ﬁwshnell. 'Florida 33513

WEEK for mailorder be !'Il'l!ll“ Fru repoart
Cansulfants #MB12, 453 w256, NYC g

$82.00 From Square Foot Hrwnnu ulugn - Demand).
R:u:ling Proof  25C. (Refundable). Woodwin,
rl:l;mur mu 02324

$700 Monthiy. Raise Rabbits.
Mumarl fnr us. We su plr Equ-pmant
Instructions. Details—2 Laborato
Ine., 2045 Lake Mu::hlgun Drive,
lll:hulnrl 459504

SELL Books ly  Mall. Enmplﬂe Dealer Set- -up—
256, Midwest, Box 44RZPM, Shﬂﬂﬂﬂ 'I'I'I! 54166,

MONEYMASTER'S MANUAL REVEALS SECRETS of
tllai:‘_l;sld!rs Write: Cruger, Box 330-B12, New York

e

Hum
Bnimals-PM,
rand Rapids,

" DISTRIBUTORS, Jobbers, Wholesalers, Mew Prod-
ucts, Earning Potential unlimited, BYRD WOUSE, Box
E0890-F11, Ft-urum:e South cutullru 29502,

 MAILORDER Beginners - Seil Books!! Free Setupl
Regal, 44 Growe, Arlington, MA 02174,

I CAN Make you rich, Easily! Dont think so? Try
me! Research, Eox | ?m Fairbanks, Alaska 99707,

" 31,000 Possible Monthly! At Home | e Time!
I g Research, e Iyl
Mingola, KY 11501,

"SELL LAS VEGAS FUNPACKS, 4009 PROFIT. I:Ilbﬂ
shipment, Circulars Available. Atlas, Box 19307, Las
Vegas, Nevada 89119,

SELL SENSATIOMAL LOW-COST BURGLAR ALARM.
Exceptional margin. Samples for trial. Northwest
Electric, Ave, 1047, Mitchell, 5.0, 57301

“ﬂﬂmlﬂ!mﬂﬂﬂ“liﬂ TURN $4.00 MATERI-
AL INTD $34.95. PINE SHOP, 78P, WEST PETERBOR-
OUGH, NH 03468

FAMTASTIC Profit Potential With Proven Mail-
ordertt Free Details Massa, Box 54448, Woodland, CA

“ﬂﬂth'! possible wholesaling 1500 Special-
ty/GIft items, Free details. Kirby's é&e:iﬂlr Whole-
saler, 1209 Farhllls, Killeen, Texas 76541

.00 Monthly Spare Time Making Novelty Items
frb?nms:np Iumh,:lr?"wnrtmw fl‘nl:,l 3E00 ]:Hnn.ﬂ',
Vancouver, Washington 98560,

| MADE $40,000,00 Year b;"ﬁi{lafu}i Helped
others make money! Free proof! Torrey, Box 3J18YY
Ypsilanti, Michigan 48197, =~ '
MAIL Balrf Catalogs to New Mathers for Big
:;,12!)‘! Details $1.00. Volz PM, Ypsilanti, Michigan
FREE Jewelry Sales Kit Make 2339 Profit. Courte-
sy Gems, 1634 Bogart, Bromy, N.Y. 10462

$1,200.00 Monthly Raising Earthworms For Us.
Free Details. Baker Enferprises, Box 193, Sparta,
Ohiby 43350,

DOUBLE Your Mail order Earmings!! Free Report,
G+5 Distributing, Box 233C, Brookwille, IN 47012,

ELECTROMIC ASSEMBLY Business, BI! profits.
Start home, spare time, Investment, nowledge,
experience unrueussnrr. Free illustrated literature,
Barta, Box 248 ML, Walnut Creek, Calif, 94597,

$18,000 Yearly Possible raising Bullirogs for us.
Free  details. Waterway Farms, Box
Chesterville, Ohio 43317

~ WORSEPLAYERS! Free Booklet! “‘Unlimited Income
From Racing.' Elias, Box 47-G, Brookiyn 11219,

TAKE Catalog orders. We drop-ship 2500 best-
selling specially products, Lowest below-wholesale
prices, Immediate delive Spectacular home busi-
ness opportunity. Free ook, SMC, G061 De Soto
Ave., Ill.pt 20-T2, Woodland Hills, CA 91365,

:m Per  Maomth Ell’l‘ll‘l‘ll!- M:sible ﬁllrng out
income tax forms at home or tax office during tax
season, We show you how. Simple, guickly learned.
Details mailed free. No salesmen, HurrE. Big
gzgﬂm Federated Tax, 2065 Montrose, Chic

PROFITS FROM CLASSIFIED ADVERTISING! Booklet
shows you how bo start your own business with
Classified Advrrtl:inl Dnl?l $1. I}u :quundlhle with
first order.) MECHANICS,
rg;’ P, m HH‘I." STTH S:I'IIET NEW YORK, nY.

INTERESTING Mailorder business available, Sell
“University :|I Hard Knocks'' Diplomas. Millions of
prospective “'Graduates.” Sample Diploma with your
oWn  name, 1;200 Dealers proposition  absolutely
free. Meil H. Tasker, Shamokin, Pennsylvania 17872,

BIG Extra Money k Inx simple recorcs for small
busingssmen, Mot taw eeping. Mot accounting. Wot
a course. No studying. Fol simple instructions wn
supply for hundreds of businesses. 10 Clients
hour a month each, earns up to $250.00, lﬂluln:l.
Easy, Simple, Details Free. Federated System, 2039
Montrose, Chicago 60618.

PICTURE Framing—Profitable full or spare-lime
business, Eas o learn with handbook-course
“Guide To Picture Framimg Profits.”” $3.00 Guaran-
teed, Free framing-supplies r.:taln included. Japs,
126-PM Seventh North, Hopking, Minnescta 55343,

YENDING Manhlnﬂ, No wlllng. Routes earn amaz-
ing profits. Big catalogue Free, Parkway Machine
anuthﬂ 1 I:IH.IB- eenspring Drive, Timonivm,
Maryland 2109

PROFITS FROM CLASSIFIED ADVERTISING! Booklet
shows you how to start your own business with
Classified Advertising, Onl :luﬂ (Refundable with
first order,] H. E. KAPP POPULAR MECHANICS,
:IE'I"I" P, H'll‘l' 57TH S'I'IEE'I' MEW YORK, M.Y.

$500.00 WEEKLY. UNIQUE MAILORDER PROGRAM.
Free Details, Send Stmpqd Addressed Envelope: Box
1B74C, Harttord, Conmeclicul 06144

LEARN Mail Order Success Faclors! Details Free.
Retlaw, Box 37324M, Phoenix, AZ. B5061 o

SAVE! Your name forwarded to all Business Oppor-
tunities this issue and more!, $1.00. Mailmatic, Box
05093, Detroit, Mich. 48203

$500 Monthily clipping Mewspaper items. Experi-
ence Unn!:tﬁur{d E'ru lrls American, r
E-u.lumlr Inkster |I:!'|I,za|'| Mldl.

“MEM-WOMEN! Expanding Merchandise Firm Needs
Sub-Distributors To 'I'lh.e atalog Orders. Huge Profit
Polential. Experience Unnecessary! Inguire: MWS,
202 Maple Street, Charlevoiz, MI 43720

PIAMD Tuning learned quickly at home! Free infor-
mation, Emplre School, Box 450327, Miaml 33145

$1500.00 MONTHLY Selli Infarmation by Mail.

Free Details. Pezzano, 7647 Fontenelle, Montreal,
Quebec H1S 1Y

$40,000 Yearly. Details. Jonasson, 323 South
Franklin, #804/15, Chicago, f1l. BOGOG.

MAKE 2 Times your cost — Over 1500 Gifts and
Novelties. Catalog $2.00. Refundable. Edwards, Box
43, Woodstown, N.J. 08098

" DEALERS! Agents! Mail Order, Local. Ground
floor. Hot nmew linea primted novetties, JGS-NLL, Box
525, Merrifield, VA 22116

ll.‘.‘utmﬂ on_next mll
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BUSINESS OPPORTUNITIES
(Continued from preceding page)

PROFITABLE Stamp dealing at home, Monthly
trade |ourmal tells how, ?5 yuar. Yestpocheteer, Box
, 3an ﬂiq,u. CA.

“$500 Monthiy Possible Clipping newspaper (tems!
Elite, Box :-'1 , Lynbrook, New 'lFur‘k &aap

EXCLUSIVE II‘E\IIIHI'I| fGruup “Discounts Mnllll}le
For Computer Gemerated, Personalized Biorh
Charts, Send Mame, Address, Birthdata And § snu
For Your Three Year, Day-By- ¥ Sample Forecast to:
Lgogal, P.O. Box 573 P, Dak Fark, IL. 60303

" UL5. POSTAGE 5TAMP VEMDING MACHINES, Run&s-
sion Proof Business. Free Brochure, Gross Vending,
4820 Aven: Drive, Jacksonville, Fla, 32210

I.'ll.’lH"I' Gut Ru ped Off!l See And Compare Ovar
Djp Offers. Free Delails. Directory.
Bnum M, Hun ington Park, CA. DOZ55

NEW Mailorder Dealers WANTED!! Profits High!
FREE: Forge 76, Box 37EPM, Boonville, In. 47601,

HOW To write & sell slm le information. Experi.
ence Unme!s:nr]'n Fiea alls Thompson, 10558
E.ust 34th Street, Brooklyn, M. ¥, 11210

PRODUCTS ‘Wholesale, mﬂ shipped! Hundreds!
DON, Box 20152PM, Ferndale, Michigan 48220.
EARN §1,000 MONTHLY, refime, at _Hame

“Guarantesd,” ‘Write: Unicorn,
Coforado Springs, CO 80910,
ADVERTISE In 30 DiMerent Rural N-mruid
Same Time. Total Cost Under $20.00. Budget Ads,
Box 68-X, Park Ridge, 11| GODGE

M-12, 1140 GI‘IEHM.

") MADE $1 million finding capital for local
merchants & businessman. Ha others starl. Mo
selting, Write: FBA-12, Kerrville, Texas 7B028.

SELL Books By Mail, Far mE Profital Michasl, Box
738-C, Monroe, New York 1095

T$340 WEEKLY GUARANTEED Umique mailing
5r§mm Mo rip-off. Var-Co, Box 113PM, lacksan, TN,

~ WOODWORKERS - Start profitable business making
unusual giits, dﬂ:nmiu novelties, Easy!!! Every-
thing exp lirlld]ll. Fru detalls. Willlams, J2F Titus,
Glen Cove, NY 1

BADRE And Butmn Machinag-7 al.:la 12 Modals-
Supplies. Pholo Mu “IGHI.IP&?EIH Sample-
Literature $I.ﬂﬂ. National Ca., 1 Waest Bru:n.
Milwauhes, Wi 53204

~ MAKE Durable Nlldlng nllltl: easily. 'l'l'alummn'l'
Fireproof. E ays Laboratory, Rt 1, Box
168, Mred“. Golo, 81413

" BE Your own bossi a.mnr.a s most unique income
H:rluniun Spare lime or full time. Report ?:I.l_:ln.
ox 1638, New Port Richey, Florida

I-IHHI independent Home IMSPECTOR for Real-
tors and Home Buyers. Join the HOUSING Boom,
Detalls: Jones Assoclates, Box 3330P, Mission Viejo,
l::limnia 52690

I.ILI. HIIIITHI.IIIHI BODOKS BY MAIL. Excellent
Prafit P Become your awn boss! Mova Sales,
Bu: 5!5 tPH 2:1. Station @, Toronto, Canada MAT ZN4

“"SECOND Income from homel!! Fras details! Coady,
SH08F L 48213

It

TSCREEN PRINT T-SHIRTS, Other (lems. Inexpin-
sive, professional kits. Free Detalls, “T-Printer",
POB 23901 (BC), Tampa, Fl. 33623

H — Stamper Prints Gold Leaf, Perscnallze
rything, Print Business Cards, Pencils, Matches.
;;tﬂmuus. Gold Magle, POB 24888 (GC), Tampa, FI.

BUMPER STICKER PRINTING DEVICE. Gl‘lugp
S-'Iréljul- Mmm‘i!i:l-?t. detalls. Bumper, POB 22791

PIANO Tuning Course, Excellent! Write; Star Piano
Instiute, Drawer 174, Needham, MA 02192

DEALERS AMD HOMECWORKERS WANTED SELL
Munliln! Printing Malling Lists Money Makin
Plams all rnlﬂ ads circulars etc. And make 310 An
Up Par $2.50 and SASE for I:IIIIHHI-IP
Sampla .ldl aud Clreulars. Many all F Plans
included, ua.uwg Entarprlees,  Slar ldutl‘.
snl.-mlruwn. N.Y. 12165

TMAKE 1.2.mw MONTHLY, Spare time. Unigque
rnm enterprise. Mo seliing, 'm:- capital to start,
i brachure, Kashball Bax 113215k,
IMIlﬂlllulll. Indiana 46225,

MAKE Monay!! Write ? Sell Simple Information.
4

Exparience Unnecessary. From I:Hullt Pllarski, 16138
West, Unlon City, New Jersay 070

~$2,000.00 MONTHLY SELLING
mllhifr;l prooll Shultz Sales,

MAKING a product at home? We'll sell [ lor ;:;;'.

Fuilly de Iil booklot. $5.00 to: Associated Cot
L:dgﬂgiﬂ. Box 1462, ﬂrﬁd Island, Ne. GBB01

MONEYMAKING OPPORTUNITIES

THOUSAMDS 1M SPARE TIME With Proven Method,
Wagner, 4814-A Fitchugh, Richmand, \|'|rlll1ll :am

182 POPULAR MECHANICS I

IHNIH"'I oN By
Box 231A, Ohatche,

FORCED Hnlrumunt? Don't take it lying down. Get
hundreds of mnnnr—mh]nghld:n for part time or
full time. Free S-month subscription to new readers
of Salesman's Opportunity Magazine, Dept, 143, Suite
1460, Jahn Hancock Center, Chicage, |L B0B11.

MAKE MOMEY N SPARE TIME. Earn genarous
commizsions as a subscription representafive for
Ienudln' mugn:lﬂ:s Fnr frag duuil:., send this ad

;ou pddress  to:  POPU
:E’mll ICS, I.'IHH AB—S\. 250 W. 55th 5t.. New York,

HDHE'I' secunh Satisfaction!! Yours When You
Lse P lt Powers of the Mind. You Can Do IR!!
Send ! {Refundable} for dempnstration. William
Bllllngilly Bu:. 22241, Mamphis, Tenn. 3!122

= sue&jtahu News., 80 Emtmg pa-us.
EHunth trial Prizewlnner, Box 10598, &t
Petersburg, Fla. 33733,

HOW To Make Maoney writin
Information free. Barrett, Depl,
Michigan, Chicago

VINYL'S Where The Money Is! Professionally
repair, rafinish, recolor fumniture, lu“agu car tops.
Guick, easy, Twe small $20 jobs a day warn you

00 a4 month, Homes, cars, offices, restaurants,
unlimited customers. Start earning after a few :I -
ractice. Sepsational details rem, WIP, 2

ntrose, Chicago GOGI1A.

PROFITS FROM CLASSIFIED ADVERTISING! Baoklet
shows how to start your own business with
Classified Mmrtlslng On ::I.M (Refundable with
first  order, KAPPEL, POPULAR MECHAMICS,
DEPT. P, 2 'HE‘H S7TH E"I‘IIE'I' NEW YORK, W.Y.

til'-'ﬂm Mallorder method, Guaranteed! B. Tuck-
. 4389 Audubon, Detroit, MI 48224

Lll.ll WATCHMAKING At home. It's fascinat] N
profitable, Free information. cniulgo School of
Watchmahlns YMA, Fou River Grove, |l r.-uls B0021,

VENDING Machines. Mo selling. Routes earn amaz
Ing profits, Big calalogue Free. Parkway Machine
cnmmtlm 15930PMM Greenspring Drive, Timonlum,
Mll“.l'liml III:IBE.

GET RICHN! Secret lsw erases dabts, while you
#arn million  $%§. Frﬂ report—Blueprints  &B132,
453 W256, NYC 10471

short ragraphs.
;-2 113“3 . South

EXCELLENT PROFITS Selling re
tion by mail. Free detalls, LIVWE
Charleston, Las Vegas, WY 89102,

'_:iil.mnu blues? Maney o Hmve{r overni ‘.htll "4 informative

reports,  Guaranteed. :ter Enterprises
RM1Z, 4319 Dulln. 5t. Lnull-. MO. 6312

-made informa-
, A4528-I West

$50.00/ Mr. Weskends-Guaranteed, No Gimmicks,
gssuauu for Kit. Marlow, Box 98, Greensbaro, Florida

 MULTI-MILLI Hll.l.llﬂ DOLLAR ELVIS BOOM can make
you wealthy! $2.00 stamped addressed envelope:
Aljan, Box 76844, Atlanta, Ga. 30328

RDVERTISE In 30 Different Rural
Same Time, Total cost under £20.00. B
Box B3-¥, Park Ridge, 11, BDOGE

HOW TO BECOME WEALTHY .
Box 26XM, Duluth, Minn, 55801

MAKE Extra Money at home halpin
likewise, Frea Report!  Griffin,
feck, NY 11022

EARN $300. Week ends. Flea Market bookist tells
how, Send 3%$2.00. Creative Publishing, Box 9142,
Spokane, Wash, 95200

UNIGUE Money Makerl Seven barroom bets you
can easily win, Nobody knows these! %1 tor C
g_:nu Indeﬂd’:lﬁl_!iﬂﬂ Hlnnuulis. MM 55428,

CWE'LL Pay you fo clip and mail newspaper clip-
pings! Details; 25¢. Albico, Box 4256, Omaha,
Mabraska 68104,

$150.00 Weekly, through mailorder, FREE Supplies.
Send Salf-Agdressed sla'i'rmﬂ Envelope. Yile 'Ehn
15252, 5an Diego, Ca. 92115

$100,000.00 N FIFTEEN DAYS with $2.00 initial
wager. Seripus. guaranieed, foolproof; send 31.00.
SGelective Information Service, 323 South Franklin,
Suite §04,/524, Chicage 60606

“$125/DAY AMAZING MAILORDER EARNINGS. Free
Datails. Send Stamped, Addressed Envelops. Box
18740, Hartford, Connecticut 06144

HOMEWORKERS Needed by MNational Com
Excellent I" Mo charge ever to uur lobhaold l
Unconditiona I.‘ll'ti}ls] lication. %1.0d Hmﬂllng
HKH. Box 313-C, 51. Joseph, Mich, 49085

"ERRN $75.000 this year thi h mail. $2.00, Oan
Caley, %85 Martin, Eugene, O m#!’

uﬁ#

. Free Details , . .

g others ta do
321G, Great

STARY Service Contracting
Afena, Box “A," Farminguille,

_LEARN The secrsts of repairing junk batteries
“Fabulous Profits™ small Investmant.
Engineering, 5454 Bolsa Road, Atascadero, Gallf,

Business.  Details.
ew York 11738,

llﬂﬂ Per Munth $parl ||I'I'Il H‘I‘trl_lu;“_lfuml_n
Saw. Send $3.50, Saw, PO, Box 5532, San Diego,
Calif. 92105

0% Earnl i hing, inciodin
pastage! Young, rm“ ”u:“ ake Worth  FI

WE BUY NEWSPAPER CLIPPINGS O Wesdin
Announcements for $1.00 each, Instrections $1.00.
Clippings, Box 491PM, Gatesville, Texas 76528.

 MAKE Statuettes, Novelties, Imitation Marble, Seil
to stores or start gift shop, Details 25¢. Marblekz-
ing, P.0. Bax 1178, Ballwin, nl:mrl 63011,

SSMILLION DOLLAR mumi Mll:lﬂ

To follow plan. Make $1500— durm.'r
FREE report! Pockat-Partnar-PM, Pu Bm: 6065, San
Francisco, California 94101

FANTASTIC! $300 Wenk Possible By Mail, Fleste-

PM surin:ﬂlld 1L 62708

Hblli l"l'llﬂ-l I'tw Tn Stm Ind Bl Su:n“sful
= $3.00. Sue, Bon 32T, Sarla Monica, CA 90403

Hl'.IFI'I‘!I l'll:lll' GI..IIIIFIII llm‘l‘lillﬂl Bnnll.llt
shows you how 1o :tlrt your own businese with
Clasalfind Advertisl Only §1.00 (Refundable with
first order.) M, E. KAPP FOFULAR MECHAMICS,
*f:lr:i P, 224 WEST 57TH t"l'l!ﬂ NEW YORK, W.Y.

$680,00 |
Eﬂiluﬂﬂlhli] A And P Box
hig 44112

WEEK Mibllﬂt Catalogs. Detalls 52.00
Z21IM,  Beachwood,

i m.gra 2 To 3 Times Your Cost! Gift Items, Novel-
125,

I Carded Merchandise, 1001 Others. Cata-
. Refundable with order. Galany, Dept. MT.

% 515 H:H-nrr i, G050

5, Hmlﬂ Beautiful Stands and Shelves

r Cans, Ideal Project for the Retired,

ng @
Gomplete Plans, $5.00. Projects, Bex 991, Devils
Lake, Narth Dakota 58301

an  $88.600 Glant Giveaway!l

PRACTICAL Hand
Frew Entry, Wrlte: Smith, 1761 Bridger, Fayattaviile,
NC 2B301.

simple,
Lanark,

T YOU CAN ACCUMULATE A FORTUNE!
Guarantaed System, $3.00, Stage, 799
Winnipeg, Canada R3IN 1M5

DARING Concept, Leisure Bonanza! Proof, 002
Ludtl:u. Baox !H Winter Park, Florida 32763

FLEA Hlllm Easy $500.00 Weekonds rnulhlm
Datalls Frow. I,:Ili'hml.l Mallorder, Dep
Temple City, CA 1780

LOW  INVESTMENT, 1060% Prefill_Delalls froe,
;illl‘.?it‘. BMW Enterprises, Box 401, Stafford. Texas

RABEBITS—CHINCHILLAS—
FUR BEARING ANIMALS

AMAZING Fmﬂtll.}mm Yearly Ralsing Rabbits
for Wool and Bresding. Delails—3$1.00. American
Angunl Malta 12, Montara 50538,

$300-51000 Month plam ral:lr* “rabbits for us.
i?zf%u“mlt White's Rabbitry, PM, Hudson, Ohio

RAISE Chinchillas, Guaranieed income. Send 33.00
for literature, DeShon's Windy Acres Ranch, Route
APM, Oxsimn, Indiana 46777,

HORSES, LIVESTOCK

FREE Book aboul horses-Break, traln for rlnlurl,
rl'llll'llg Boery School 11012, Pleasant HiI

EARTHWORMS, LIVE BAIT

FREE Litersture. Profitable Busimess Ralzing Figh-
worms, Crickels. We Teach you how to Raise and
Elll *ritl today. Cartéer Fishworms, Plaing, Georgia

Monay ralsing Kshwarms! Bun:mu ngi
basement. From instructions, starting market 1
Cakhavan-56, Codar Hill, Tex, 75104

GREY  Nightcrnwlers—Ralse/retall—Fres
ture—Faln's Earthworms—Edison, Ga, 31748

REOWORMS Bodrun 5,000 — $22.00; 20,000 —

Litera-

8700  includ nsla Ralsin Instructions
razos Warm F':l'Emin Efunm 4185PM, Waco, TX
TEIDS.

POULTRY & GAME BIRDS

QUAIL And eguipment catalog, Also booklet ““How
to Produce and Sell Quall Year Around,” Send 50¢
tor GOF Mg, PO, Boex 1552, Dapt. 1552-1,
Savannah, Ga. 31402,

OF INTEREST TO ALL

burglar Alarm -
830 56 NE,

PROTECT Your homae! Portable
SASE - Information, Roass, Dept. A3,
.I.Ituurll. II :-am

FANTASTIC nHHrI.IH ™, ...BORVE ml‘-lbll‘l
FREE . . . . . 1« Euily. I:aul:lu; SASE Ente
nllu. Box 172 PM, Br ghiwatars, N.Y, 11718

I.tllll How to Shop for Money and
Interest Free Ils - Lessons
Interest, Bou: 101, Aubumn, Indiana 46708

alculate
vallnble,

(Continued on pext page}



OF INTEREST TO ALL
{Continued from preceding page)

F.C.C. HAS RULED YOU MAY OWM YOUR OWM TELE-
PHONES, Details, catalo refundable. Edbar

.i:ml:ill“. P.0. Box 514, Mahwah, New Jarsey 07430

" FAMILY TREE CHART HOW To trace Ancestry. $3.00
g&;lm Midwest Gifts, 1827 Delwood, Greeley, Colo.

FREE OFFER!! Modern Age Encyclopedia.
Bridger,

Write MNow for Detalls. Smith, 1781
Fayetteville, NC 28301,

DON'T DIE ‘Without a Willl Blank Will Farm
protects your family, Only $2—guaranteed! Order
foday!! Harrington Industries Ltd., 1650 Broadway,
Room 1110-PM, New York 10019

" AVDID Property Taxes using federal law. Details
§4.00. Central W¥alley Information Service, Box
15145, Sacramento, California 95813

COSMIC Adventure . . . own a stock certificate uf
thé Greater Intergalaclic Exploration Company .
lu:ll:mus :ompany on planet Quastros, Galaxy eru

ﬂnn 2|52 Salem, Oregon smu

FIﬂ'I'H:T EUBE nl' Income from Elts Legally-Send
2,00, Marlow, Box 98, Greensboro, Florida 3233

“BE A CRIMEFIGHTER! J0IN AMERICAN POLICE

RESERVES; Send 51 for official decal and trainin

Info. Headquarters Bulldi 2000 P Street N
#615-PM, Washinglon D.C.
TEST YOUR IQ. Easy self scoring method. Test
.00, Benaficial

nurulf flﬂ}ll and frignds. Send
ervices, PO, Box 147 - PM, Millersville, MD. 21108

GOVERNMENT SURPLUS

1878 Surplus Army, Navy store 64 page |llustrated
catalog. Send $1.00. Ruvel, 3037 Morth Clark, Dept.
312, I:nl:n. 111, EIJES?

5. GOVERNMENT SURPLUS Dlrﬁ:lnrr“ “How,
Where to buy 100,000 iems (including les
low 2s 26 on collar! Most complste in rmitlnn

available ., . . 00, SURPLUS DISPOSAL, Box
19107AL, WASHINGTOM, D.C. 20036.

GOVERNMENT LAMDS FROM $7.50 ACRE! Home-
sites, farming, wacaticning, Imlustmenl oppartuni-
ties! “'Government Land Buy‘qr s Guide" Blus current
:ultmna;uﬂﬂ Surplus Lands, Box 19107AL, Wash-
ngton

nllu‘r.l.lt‘l' YEWICLES (Jeeps, Trucks, etc.) Gll thu
Real Facts and my Proven Methods on Wnere and
How to Buy, Details - $3.00, ArArCo, Mammoth Road,
Pelham, N.H, 03076

MILITARY & Industrial Surplus. Send 2 far
cala!n:wlaﬂrm, !SIIM H IH Hwy., Chicago, 1. 0
JEiFHII 3II'—GIH!! 50!—200,000 ITEMS!—
RMMENT  SURPLUS—_MOST  COMPREMENSIVE
lllllEl.:TNI'f AVAILABLE Tells how, where 1o buy—
YOUR D0—MONEYBACK GUARANTEE-Govemn-
mient Ini'nrmalwrt Services, Department B12, Box
?92-!9:' San Francisco, California 94109 (433 Cali-
ornia

GOVERNMENT Surplus, Buy in Your Ares,
Where, Send $2.00, SURPLUS, 30177-PM HEIIIWMT
ERS BUILDING, Washington, D.C. 20014,

MOTOR n‘l‘nl.:: — JEEPS — HELICOPTERS
HORSES GOVERNMENT SURPLUS I.'rll.'El:'I'l.’lI"r —_
IIIJHE'I’IM:I. GUARAMTEE —How, where — $2.00. G5
Information, Department 112, Federal Building, Box
3913 Springfield, Mass. 01101

lEtH | S ;46 Typowriters . Elauunmcs
425000 Items! Bur. Your Area, How! Where! .
GUARANTEED Surplus Directary’ —--HM (" Bu!r

Government Lands Guide" — 3$2.00) . v Gavarn-

ment Dil-Gas Lottery Guide" — $2.00] URPLUS,
Box 2009-PML, Syracuse, New York 13 3N
LOANS BY MAIL

FREE DETAILS Om how to borrow ur §5,000

entirely by mail. Write: Postal Fmarl: || Srwlcus

Ing., Dept. 0186, 14201 E. 4th Ave., mm.

l.‘-'lunur Co. 80239

~ BORROW '$25,000 “overnight.” Any purpase, Keep
indefinitely! Write: Success Research, Box 29263-AZ,
Indianapolis, Indiana 46229,

BORROW %25,000 Interest-froe!l ltupta:.- Bn]llrrl!
Everyone eligible. Free Report: Execotive-PMiZ, Box
368, Buford, Georgis 30518.

NEED MOMEY? Borrow from your home. §1,000 to
$1,000,000 for any worlthwhile purpose, within 30
days, Competitive rates. Personal, Business, Conscli-
da ion, Venture Capital, lnventions, Educational,
. . Largest and most respected Company of cur
H.Jﬂd with full staff to service you. Write today for
Frea D‘HBHS Diversified Financial Corporation,
10-T-12, 236 Wayland Avenue, Cransten, Rhode
I§land 02820,

PERSONAL

FINANCE YOLR DREAMS Wilh Government and
Foundation Gramis. Free Details. Tow-PM12, 432 PCH,
Hermosa Beach, Califarnia 90254,

INVESTIGATORS, Latest electronic  alds,
CJIIturl, Box 220-F, Mlml F!urldl 33188,

I:lILI.lEI: Hilm I\" MAIL, Renowned I..Irllmll
ties uner full-aceredited Bachelors, Masters, Ph.D.s

Free revealing details. Counseling, Box 317

MP12, Tustin, mlilumla ﬂ!ﬂal:l-

PSORIASIS il.lrml!lll DISCOURRGED: Write !ﬁr
Free important information that is helplng thousands.
Fiu:nl Box 20277PM, Parma, Ohio 44129,

Write:

l:lll.! ﬂuutmni msw&rad Sllmpeu envilupu
Bylon, 17167 Bentler, Detroit, Michigan 28218,

SAVE $100 - 200 Month on Your Home, How to
Hawe $8 - 510,000 Income Tax Free, Detalls send
stamped envelope. National Planners Service, Box
568.P, Enllmm Colorade BO1S1.

USED CAREER COURSES List.SASE. Bertel, Box
8095, Ft. Cauderdale, Fla. 33310 T

RECORD Telephone l:nm'lrﬁ-tlun automatically.
Leawe Recordér Unattended. Roberl's Distributing,
2618 Elmwood, Wausau, Wisc, 54401

MILITARY Stuff - 10005 of things, &5 pages full

Metals, Win thhnm nsignia
lus outdoor stuff, Send .’ﬂt t Class rush)
B Ken anm, 1591'.!”. HJ1III;un. Inrlnu.. E.ﬁ 92713,

CALENDARS, Entlrulr new desl n 1978 thru year
2000, 2 Sides. Afttractive, Dur H -School,
Business, Homa, 3l|l'll Bfndur SI:l. 1.% x 11°
(holes), Desk, Portfalio 5,00, Calendars,
Box 15517, Tulsa, OK ?4112

FI'IIII-‘IG ID, Snltd in pl“‘tit lH ltltal-. n-rmlm:n
24-Hours, GUARANTEED. Send $5.00 (2.$B.00), phota,
name, address, helght, welght, halr, eyes, birthdals.

CARDIMAL, Box 5200-DR46, Jacksenville, Flarids
32207.

" DBTAIN Large Bibical Encyclopedia Free!! Learn
;I’B;UIWI'HI: mith; 1761 Bridger, Fayetteville, NC

azine. Free Inirr-

“"BEER Can Collectors Books, Ma
337R, Buckner, MO,

mation, Wrile: Maverick, Box
64016,

SAVE 50% OM TAXES! For more Infoermation, Send
1.00 with Mame and Address te: Rich®s, 15605
raham, Huntington Beach, CA 92649,

“T0 “STOP SMOKING”. Program - $3.00, 091 W.
Gth, & 120, Clovis, Califormin 93612

HOW To Manage Your Checkbook! New Planning
Guide Shows How, Free Details, Prism Press, Box
35L‘ Dartnn. M) 08810

YOUR Children? Muclear horrar — pﬂlurful nrﬂ
hilgsophy arising from the Human Rights. $2.00 for
ooklet, Julian Hunt, RD #2, Box 156A, Scottsville,
Virginia 24590,

WANTED—MISCELLANEOUS

GOLD, Silver, Platinum, Mercury,
wanted, Ores assa Free clreular.
Terminal, Norwocd, ____?_

BUYING Sr.r.ln Clrhldu 4 per Ib. Shllltl
enotic metals. I.lrﬂr Poley El&-;?!«llﬂi

CARBIDE, scr:'f Hi hut Prices. Newcut, P.0, Box
98, Glenburnie, b. 2

Tantalum
Wholesale

other

REMAILING SERVICE

HEARING AIDS

1878 REMAILING Directory, $5.00. International

Remall Forwarding Assoclation, Bex 1536M, Hile,
le.ln 96720

Illmrll. Colorada, | SIm le Munth Hms Same
day Service, Remail Inberma |nr|l| 26324,
Denver, Enlur‘lﬂu !I:IEZ

HN Munlh rlmlil:. cnnﬂdanml service,
Bornstein, Box 91, Maple Shade, N.J. DB0SZ

CHICAGD Remail Service. 50¢ single, Stamped.

Bex 59402, Chicago, 11l, 0G5S

l-llll-lll'll_llﬂlm. Dlsclm and confidential,
Remail 50¢ Single. Mail anﬂrdlng Service, BOSD
5. Main, Hnus.tull, Texas 77025,

HUGE SAVIMES, Eliminate dealer mark-ups. Free
Trial, Batteries Wholesale, Terms arranged. Lloyds-
PMC, Rockford, 111 61204

TRY Belore gﬁu buy! Rhodes Hearing Alds, 1322,
Brookport, 11l 62910

FREE HWEARIME AID CATALOG—Save La—by maill

Write:  “MOMEYSAVERS,"”  9530PM-12,  Langdon,
Sepulveda, CAL 51343,
" REPAIR Hearing Aids. “Prompt, Rellable Service™.

Monmauth, 2A W. Front 5t., Red Bank, N.1, 07701

T SAVE 50% new aids, Free trial, reasonable
repairs, wholésale batteries. Since ‘62, Free infor-
m;ﬂ? Quality Tronix, Box 38, Forest Grove, Ore.
]

FLHIIM ltail Sl.-r'flu Her:-alvlrbf—«hmmlns.
Allen, 6326 Autlan Drive, Jacksonville, 32210

 FREE! Remailers Listing. (New Agents wantedk
Box 471PM, Atlanta, TX 75551,

W.H. White  Mountsins  Confidentlal,  S0¢.
Rll:hlrd:un B-u-: 3.95. Laconia, New Hampshlu 03246

‘I'II.I.IHIHEI Fﬂ-llfﬂark 50¢ Stamped Remails,
$1.00-10 Local Postcards, Marlow, Box 98,
Greensboro, Florida 32330

CONFIDENTIAL  Remailing!  50¢ $1.00

Single,
Remails 5 Letters, Box 1222, York, PA 17405

ARIZOHA ItamuHinE. Stamped singles, 50¢&. Monthly
;Istulalg Buffingtons, Box 3I9410PM, Phoénix, Arizona.

Service. Free
Canada. MSC

" TORONTO REMAILS - Confidential
getnl-ls. Williams, Box B35 Torento,

SINGLE STAMPED lﬂ OMS, BOX 231,
IHDII.HI. 46122

IIlTHJIHI-l H!maul Furwardmg 25¢ each, or $4.00
maonthly. Detail's 20¢ to: Smyth, P.0. Box 49245,
Chicage, IL. BOG4G,

COMFIDENTIAL Etr'r'hul. '|'|'ril|!-| Pony
House, 1391 Archlr Liwve Dak, Ca. ﬁE!ﬂ

IIIJHE - Montreal hrnllu §1.00. 215
Etudiants, Lure evllle, Quebec, Canada G2A 1P7

MISCELLANEOUS

IDEAS: Extensive List of Ideas Rthat have
Let alome Patented.
Ideas, P.0. Box

DANVILLE,

Express

HEW
Possibly never been thought of,
Sznd $25, to: Sys-tm Control, Attn:
42, Moses Lake, Wa. 988 3__ N

ROLL Your ocwn cigarettes. I's fun. You get mnr:
for less with guality tobacco, Free Sample! Green
31;3:;1 Tobacce Co., Box 1313-PM128, Owensbero, KY

muls On anligues and thmr prices. Frea clrcu-
|1'5'.;:1 1 P. Warman Publishers, Uniontown, Penna.

GHMHEHT&L Iron designs, Book of 1600 beauti-
ful, practical designs im‘ railln 5 cu!umn\s, ete, Free
literature. Cunningham, th 3200 West, Box
20005, Salt mu l!' l.ll.lh Ml?ﬂl

!Hl}ﬂl II:IENI'IFII.:I'I'IUII HRH c-a.rllﬁuturs i
GUARANTEED!! Snm’FIts E . ‘Bascro, Box 3461
PM?B Pmuld:m:e

IDENTIFICATION I:ﬂtlﬁ Surld for Information, 929
University Ave,, Berkeley, CA 94710,

TOBACCO

MAKE Pipes. Write to: Pimo PDE, Box 59211,
Chicago, lilinols 60659,

HAND Blended Tobacco, Pi
huluf Pipepuffar, ui
Carmel, Indiama 46032.

SCIENCE & CHEMISTRY

DISCOUMTS! Laboratory Chemicals, Glassware
Apparatus. Catalogue $1.00. Deluxe Scientific, 507
Huron, Manitewoc, Wiscomnsin 54220

T FIVE LASER PLANS—S8.00 WELDING-BURNIMG LA-
SER—%9.00 “LASERAMA'"™ LASER SHOW—%19.00
“WILD IDEAS™ uulu&—u .00. Solaser, (PM1278),
Box 1015, Claremant 91711

l-. Cigars, Chew, Free
Streel  Southwest,

FORMULAS, PLANS, ETC.

MOMEYMAKING Formulas—Bargains! Cala-
Secrels  $1.00  (Refundable):
rookfield, Wisconsin 53005,

5000
log/Manufacturing
GWAJ, Box 193,

ZOOLOGY
SHARK Jaws. Scientifically — Professionally,
Mounted, 4" x 6 $10.00. Branson's, Indian Pass,

Florida 32456
TRAVEL & RESORTS

dn IllJur Airlines Legal., Send $2.00.
Fl:.r Bnu 5245 Victoria, British Columbia V8P S5LS

SPECIAL SERVICES

INFORMATION anything. Ferguson Research
Specialists, GO- 15 side, Woodside, Mew York
7.

PROFITS FROM CLASSIFIED ADVERTISING! Booklet
shows you how to start your owm business with
Classified Advertizing, Only $1.00 tufunda‘nrn with
first order,) H. E. KAPPEL, POPULAR MECHANICS,
?H:'i P, 724 WEST 5TTH STREET, NEW YORK, N.Y.

BETTER HEALTH

FREE Information om how lo THICKEN HAIR NATU-
RALLY, Turn thin hair thick and promote healthy
ﬁmrllil Sﬁagld SASE. WMG Enterprises, Box 351, "-I'Inlln

ar

DIABETES Or ARTHRITIS Sufierers - Write: Ameri-
can Herb Inl’mmatlnn Box L Enlpley, fl 32-12!
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BETTER HEALTH
(Continued trom preceding page)

PROSTRATE RELIEF! Free report. Prosco—PMI12,
Box SE44, Santa Monica, California S0405,

PRESCRIPTION Enghu_ﬁi':_l':nnta:t Lenses, Free
ical, 19-. Jennifer, Wapgingers

Fllil-hilw York 12560

Rlﬂll.lll‘:l: Directory Phﬁulnlllr Handicapped,
§2, mt.n Infenultr. Bay Colony Drive,
Mhlmd d MA. 01721, = 0000

HWOW TO PREVENT WEART ATTACKS, Free literature,
Research Publications, Box 1222P, Hallandale,
Florida 23008

FOR THE HOME

FIRE Will Mot RAVAGE Your HOME With A Tested
And Proven System That Extinguishes Fire. Details
ﬁaﬁ To: Dept, PMIZ, Box 585, Rockford, Mich.

KILL ROACHES, WATERBUGS. MO ODDR, POISONS,
l!nlﬂl';% Eiffert, 4001 Glenarm Avenue, Baltimore,

TELEPHONE SILENCER — Just Push
tnrl' Send To-Day for free bm:hufu mtm m
GOLDEN, Box 33, Langhorne, Pa. 19047

WORK CLOTHING
WORK Shirts and  Pants 6/$14.00 Coveralls
3/$18.00 Jackets 2/$9.00 Catalog $1.00. Toll free
outside Conm. 1-800-243.3570 Sara Glove Co., Inc.,
Box 40BSC3, Waterbury, Conn. OB704

WEARING APPAREL

ﬂffll‘.‘-lll. P’ﬂﬂlll MECHANICS MAIL APROM. 117
3 full &ocwt: Sund HH to PM, Box
1014 ‘Radio cltr NY 100

REPAIRS & SEH’H‘IHHB

Ir your own Carpet, lllustrated Instruc-
1|u!|! willlam Clifford, Box 128,

Hnntvf#aﬁ
DRINKING WATER PURIFIERS
“SEPTIC TO STERILE™ - instantly - with bacterio-

static purifiers, Mo Chemicals, Com Ietsslggpnmhll
Safewater, Box 39195PM, Phoenix,

FLOWERS, PLANTS &
NURSERY SUPPLIES

M g o B
u n ustries
Hmt PM7458, Rochester, IHY 14615 .

LEARN Landscaping and the growin
Start & profitable business part or full time, Free
lj:;fr?rmllluﬂ without obli ;‘Illnﬂ- l.ilut;m; Carear
.lmtllus:. California 90064, b W

PLANTERS you can't ere; 25 Pl d
0, Gilmnrl lmu“'?;.:r Tﬂffhs?ds Jurupa o .::':
Iverside, Calif, 92504

WINEMAKING & OTHER RECIPES

WINEMAKERS-BEERMAKERS . Frn lu
'?ﬁ' Yeast. Equipmenti, Continental, E‘U’l
ianapolis, Ind. 46268

'LENTILS With Vermouth and Meatball Soups -
£1.00. Tripali, Bex 27904, Grand Central sutln-n.
Hm ‘l"orl NY 11‘!.'!1?I

‘BEER LOVERS! HHI' SAVINGS, Brew the finest
American and Eumrnn beers at home. Easy- Dell-
cious- Fun, l:nmph ¢ detalls- FREE! Duana J’mpnﬂ:
Ltd,, Dept PM7, 508 Canal Street, Mew York, MNew
‘rnrt K 10013

“WINEMANERS—BEERMAKERS —Free nmlu—mt
Service—Large  Selection:  Kraus, Tas0L,
Independence, Missourl B4053,

MAKE 'ﬁrlrw. peer, ligueurs, Baakeepl 1]
ia, 273PM “ﬂ.;:f"ﬁ;.ﬂl

of plants.

Free catalog, Bacchana Riwve:
port, CT, B0,

WINEMAKERS-Beermakers: Free [llustrated cata-
Io]g of sung‘&u Semplex, Box 12276R, Minneapolis,
Minnesota

BEERMAKERS, wlmmms Free Catalog Reclpe,
Finest Equipm |z ltllmm.r Smlu.usﬂ,mﬁl
'.I'H-H I::hapul Hill HC

= Hllﬂll!l'll [‘I‘t.l. |
IHNIIHHI'IE I:.IT.IIJII rlEE Iu g m‘
dients [tems. DANENBERGER'S Bm 27 Hmﬂl ln,
lilinois 62670

FREE List — Do It Yourself Booklets, SASE, Box
237, Santa Monica, CA. 50403

OMELETS - 35 Varieties, Complete Cooking
Instructions, send $2.00 to: R. E. Massle, P.0. Box
6032, Ventura, Ca. 93003

TBLUGEG Oidtimers Ruclpu Enr tn make tzw
Pm!mlr.nluur (Gingar Pumpkin Iw
5“ 3 Lange, llu 15! EI Toro, California

HOW 1o make Homebrew, N Recipas,
Eil% Gourmet, 5133.F mmm"m?;ﬂwm:f'ﬂ

MAKE Strong Bur_;.n_ﬁ'lnu for pennies! Free
Manual, Recipes, Catalog, $2.00 Savim s Cartificate,
Brewmasters, Box 321.G, #mt Neck, NY 11022

SANGRIA: Fantastic secret rlclnl $2. Robbins, Box
5334, Orlando, Florida 32835
SECRET F-rrlll barbecue sauce recipe plus B0
hints far ltrﬂ:h food dollars. $1.00. Elmore, Box
595, Ruston, La. 'ﬁ

CHAMPAGNE PUMCH For ELEGAMT HOLIDAY PAR-
Hﬂﬂ. hﬂn $5. Roberts, 5707M Garden Dr., Clinton,

STILL! How T struct, operste! Manusl %1,
Craig's, 6124 South ﬁﬂrﬂ" ﬁnw-um' ﬂzum .

HIHEHIIIIIHIEIMIINI Su lies, E Ipment.
Friw  Catal Wina FF “ 'E‘I..M.
Greenwood, Ma. D1880,

CAN'T FAIL Delicious moist banana cake —
C. Francis, Gengral Deflvery, Stomy Plaim, Al |rt=|.
Canada TOE 260

BURGLAR ALARMS &
HOME PROTECTION

STOP Winter Vacation worries, Heat Indicator
monitors heat in r home and alerts mﬂghnr if
temperature falls below safe level - SASE addi-
tional information, or $12.95 plus n 25 Postage &
Handling. REL Products, P.0. Box 3761, Mansfield,
Ohia 4!%?.

QUALITY Burglar - Fire  Alarm Equipment at
DISCOUNT - Prices!!! FREE Catalog!! Steffens Alarm
Supply, Box B24), Cranford, NJ 07016

~ COMPARE FIRST, FREE CATALOG! Kessier,
South Graham, Saginaw, Mich, 48603

T WIRELESS Alarms. Discounts.
Box 57-PMJ, Scarsdale, NY 10583,

COMPLETE SELECTION -n'l! nu[;l:rhrir- Alarm
Systems and Parts. Free Ca ?',' mel Electronics,
Box 146-ES, Sheffield, Mass, 0

Security Systems,

Popular Mechanics

DEADLINE FOR ADS: Copy and Payment must be in by the 5t day of the 2nd preceding month for the lssue in
Sectlon,

which the ad is to appear. See Head of Classifisd

HOW TO COUNT WORDS: Name and addreas must be included in

initlal or number used counts as 1 word: H.E.
Zip codes are not counted. Phone #: 2 Words.,
aach.: New Brunawick, New

Jarsay
18mm are counted as 1 word., (P.0.Box 392 counted as 3 words) Webster's Intemnational

the number of Words in your ad. Each
, 224 West 57th Street, New York, Mew Yark 10019; 8 WORDS,
ymbols used as keys are charged for. City
: 2 Words. Abbreviations such as C.0.D., F.O.B, RPM, USA, P.O, 517,
Unabridged Dictionary

or State count as 1 word

mmmmm- York, N.Y. 10019  Order
Classified Advertising Dept. (212) 262-4825 Form

Only $35 for 10 word minimum
$3.50 each additional word
D FACE CAPS add 75¢ per word

will be used as our for ; words, abbreviations, sic. Please make checks :
- authority for spelling, compound Hyphenations, {Firat Word: Mo Chargs For Bold Facs)
Remittance of & is enclosad to cover. insertion(s) in the. issue(s) Classification
i k] | []
H [] 7 §
[] 10 11 12
13 ] 6
7 L] 18 F21]
3 i M
1]
1] ] E+]
YOUR NAME SR PHONE:
{PLEASE PRINT)
FIRM {(NAME IN AD)
YOUR ADDRESS
CITY STATE ZIP
DATE: YOUR SIGNATURE

{PLEASE PRINT OR TYPE COPY = FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET)
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Ju're the
o for fancy
whiskey drinks.
ean, lively taste
tstarts out smooth

now you...
want Schnapps,
_and you want it good.
Make your next shot

¥* PEPPERMINT SCHNAPPS, 80 PROCF, 1978 ARADW LIDUORS CO.. ALLEN PARK, MICHIGAN.




® 1978 A. J. Reynolds Tobacco Co

100°s: 19 mg. "1ar", 1.3 ma. nicatine,
KING: 20 mg. "1a", 1.3 myg. nicotine,
av. per cigarette, FTC Report MAY ‘78,

. ,from,

T — /\f | -
i 2 ) 4 b 3
' (T4 o i r
i ) L

FILTER CIGARETTES

FULL: RICH
TOBACCO FLAVOR

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



