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A comparison of projections from manufacturers’
treadwear ratings under the new government Uniform Tire Quality
Grading System indicates that on a government-specified course:

To say the Uniroyal Steeler

beat major competitionisa
15,000 mile understatement.

Llip and take this i your Linooya| deader:

The U.S. Department of Transporta- = == os o e o o on o e on o = = o o

--—-1

tion recently gave the public a standard [ : MANUFACTURERS' RATINGS* FGHYSTEM rrojECTION |
Now, each tire company is required by | PR o
law to grade its tires in three areas. Traction. 1 Manufacturer/Tire: | EoRcrue | Tresdwear TEST COURSE 1
Temperature resistance. And treadwear. i e |
And then to emboss the resulting I UNIROYAL |
grades on the side of the tires, | Stecle B/C | 220 ] 66,000 :
When compared, most of the similarly
priced steel-belted radals in the chart fared ¥ Csomn Balysteel | B/C | 170 | 51,000 ¥
equally well in the traction test. Same for : - i
temperature resistance. : FIRESTONE B/C 170 51,000 |
But one tire pulls ahead of the pack " 721 . :
when it comes to the important grade that GENERAL
indicates the relative wear rate of your tire, : Dual Steel Il B/C 170 51,000 ¢
That tire: the Uniroyal Steeler. [
In fact, when you translate its 220 rating : ﬁfi ggg&%ﬁ” B/C 170
into projected miles on the government-speci- g
fied course, you see it was no photo finish.  § MICHELIN
On that course, the mileage projection ¢ XWW_ _ _ _ _ | _A_H_i - _} 4_{]_ -

for the Uniroyal Steeler is 66,000 miles. Fo 8 ree buoklet i grade-labein, pease sent i aame ind aidress 10198 Loyl o

That's 15.[]'[]0 miles ]ﬂng&l’ than the rat- -5.,.mI: I|_|§., 00T Report .;.,,.d :[wm e
ings the comparable Goodyear, Goodrich,
Firestone or General tires would project.

And 24,000 miles longer than Michelin’s
rating would project.

These mileage projections (including
those in the chart) should be used for com-
parison only. You will probably not achieve
these results. Actual treadlife will vary sub-
stantially due to your driving habits, condi-
tion of vehicle and, in many sections of the
country, road conditions and climate.

Nevertheless, what do these ratings
say about the Steeler? They say when you
compare the ratings, the Steeler should

outlast its major competi-
tion under comparable con-
UNIROYAL ditions of consumer use.
That's no overstatement.

When you compare,
youwant Uniroyal there.
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Beginning on page 130 are
complete plans for replicating
two manted clocks fram homeas
. that Abraham Lingoin once
lived in. Foliowing up an

page 134, PM builgs ang

criliguas tve kit clocks
in varying styles
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Cover it up! Dress it up! Light it up! Quiet it down!
VWitha newArmsfrong suspended ceiling.

Whatever your ceiling problem—cover.
ing up an old or damaged cailing,
adding a new room, or finishing off a
basement—an Armstrong suspended
ceiling is a problem-solver with style,
Beautiful, Washable. Fire-retardant for
extra protection. Acoustical to help
quiet down any room. Preengineered
for energy-efficient fluorescent lights.

Best of all, with an Armstrong sus-
pended ceiling. like Royal Oak shown
above, solving your ceiling problem is
a do-it-yourself project., There are no
staples or glue to mess with, no plas-
tering or sanding, The big 2' x 4" ceil:
ing panels simply drop into the color-
matched Super White Grid. The ceiling
is easy to install and easy to keep
looking fresh and new. If a panel gets
damaged, just lift it cut, and lay in

a replacement,

If lighting is a preblem, you can install
Armstrong fluorescent fixtures with the
ceiling . . . for lighting where you want
it. not just where the builder put it,

¥You can install a beautiful new
Armstrong suspended ceiling almost
anywhere in your home, Briefly,
here's how:

Hang the Armstrong Super White
metal runners about three inches
below your existing ceiling or open
joists {about six inches with light
fixtures),

Snap the Armstrong Super White
cross tees into the main runners,
and lay in the ceiling panels. It
takes some time, but it's easy. You
can do it!

See your Armstrong ceiling retailer for
a broad selection of suspended ceil-
ings. Find him under “Ceilings™" in the
Yellow Pages, Or send us this coupon,
and we'll send you his name and a
free full-color brochure.

r-r-r—H—H—F7 - ----"-"-"-"-""""="""""""""""""""7717
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1 Armztrong, Dept. 12RPM Name
I Puoria, IL 61614 Shraat
|  Please send me your new color City

: brochure on suspanded ceilngs. State
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LETTERS
TO THE EDITOR

Telling it like it is
In a day when the common cries of
“No nukes!” and “Split wood, not
atoms!" are in vogue, 1 was not only
refreshed, but, guite frankly,
amazed to read your unbiased and
accurate account of What Everyone
Should Know Abowt Radiation (page
80, Nov. 'B0). As a nuclear power-
plant operator and instructor for
some vears, | have only one regret
concerning your article. It's sad it
won't be read by every man, woman
and child in the goeod ol' U.S. of A.
PAUL BICKFORD
SARATOGA SPRINGS, N.Y.

You are to be commended for the
technically accurate, yet easily un-
derstandable article that put radia-
tion and health into their proper
perspectives. Unlike so many of the
emotional reports about radiation,
PM reported “what is," rather than
“what if."

PHILIF A. ANDERSON

PUBLIC INFORMATION COMMITTEE
AMERICAN NUCLEAR S0CIETY

LA GRANGE PARK, ILL.

You state that there is a “surpris-
ing amount of radiation from a solar
heat-collecting rock bin." As I plan
on building a storage bin outside my
bedroom wall, this raises the gques-
tion: How much radiation will be
generated?

GEORGE SsTURGIS
NAPLES, FLA.

We appreciate the comments, As
Sfor the amount of radiation emitted
Srom a solar storage bin, it is “sur-
priging" largely in the sense that few
would expect there to be any radia-
tion at afl. The exact amount would
depend on the origin and quantity of
rock wsed and other factors, It almost
certainly would not be sufficient to
constitute any kind of a hazard to
your health,

It may seem backward, but . ..
In your Oet. "8B0 izsue (How to Keep
the Home Firea Burning . . . Safely,
page T4}, you say to install stovepipe
sections with the crimped ends fac-
ing toward the stove. I believe you
goofed. It should be the other way
around, so smoke and soot won't
leak out the joints.
HARYEY DONOVAN
DERRY, N.H.

No, we didn't goof, although a num-

ber of readers did write in to question
thiz practice. As PM corvectly stated,
the crimped ends showld face toward
the stove (or downmward in a vertical
runl.

Thiz prevents both creosote and
motsture condensation from collect-
ing in the joints and possibly run-
ning down the putside of the pipe to
drip on the floor, Because the force of
the updraft creates a slight suction
fracuum) inside the pipe, outside air
pressure will kesp smoke and zoot
From leaking out the joints, no matler
which way they are assembled,

Two fine PM tool chests
Here is a photo (below) of my own
tool chest, which was inspired by the

article in your Nov. "79 issue (Build
PM's Tool Chest jor a Master Crofts-

Two reader-bullt PH tool chests—Roger
Yule's (sbove), Gll Harrington's (below),
Slight differences suil ingividual needs.

man, page 132). The chest receives
on-the-job use daily and works out

very well. Thanks for a preat
project.
ROGER J. YULE

KENOSHA, WIS,

I am enclosing a picture {(above) of

the PM tool chest. The plans were
very well presented.
GIL HARRINGTON
FIRCREET, WABH.

You both did a beawtifiel job. Other
readers wishing photocopies of the
tool chest article can obtain them by
sending £1.50 to Popular Mechanics,
Box 1014, Radio City Station, New
York, N.Y. 10101,

The Japanese had it first
Sorry about that “new" floating air-
port (Tech Front Lines, page 120,
MNov. '80). The concept was widely
known in Japan in 1938 from a =ci-
ence-fiction story called Ukabu Hi-
koto (Floating Airport). [t was a
saga about a mammoth British car-
rier and a Japanese secret agent out
to destroy it. The craft carried heavy
bombers that were accelerated to
takeoff speed on moving belts,
HAN WOOH
LOS ANGELES

Secience fiction has been anticipat-
ing faot since the days of Jules Verne.
But the Seaforth proposal (s far more
lavish than any dream scheme—and
eloser to reality,

Those great workshops
Your article on Great Shops (This
Master Craftsman’s Dveam Shop Is
in a Log Cabin, page 108, Nov. '8})
delighted me very much. Since my
shop iz still in the planning stage, |
am looking for ideas I can use. How-
ever, as 4 new PM reader, 1 didn't
see the previous 11 articles in your
Great Shop series. It is possible to
get copies of them?
CURTIS L. BUCK
ROCHESTER, MINN.

Yea, indeed. All Great Shop arti-
cles are available in photocopy form
at @ nominal cost. Interested readers
showld write for a list of titles and
prices to Bureau of Information,
Popular Mechanics, 224 West 57th
St., New York, N.Y, 10019,

Bench bullders take note

In PM's recent workbench-building
project (4 Master Craftaman's Work-
bench, page 112, Nov. '80}, photo No.
4 at the bottom of page 113 was acei-
dentally reversed in the printing
process g0 it shows the bench with
the vise at the left-hand end, instead
of the right. All other photos show
the bench correctly, o]
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INTRODUCING: THE
STURDY, STREAMLINED, SMART,

distance, weather. Mileage NEW COMVENIENCE STURDY 4-CYL ENGINE
will be less in heavy city r "/ Enjoy thought- Chevy LUV's standard en, ne

Chevy LUV traffic. Actual highway ful new touches is a rugged 1.8 Liter (110
has better EPA estwwy emesmwe Mileage lower. Lower in S ) like side win-  In.) Four with new fully- tran |
ratings than ever before! wm érallfﬂmla.l‘-"here comparisons [ |\l dow defoggers sistorized
0 not apply. and a locking  ignition

et BIGGER PAYLOADS THAN ANY gluw: box. at ,
haé the best 3 ] HALFTON SMALL FICKUP. 45680 LBS. INCTEASEs w5
standard. e The available long cargo box recom-

ainned 434 Phckti e LUV will hold heftier pay- SMM.LW o mended
equip pickup loads than any other small Not one small ' L J;-ark plug

[ ki

y
m"ﬁfﬁﬁgﬁﬁ;&%&:}%{& half-tonner! Payload pickup can nge inter-

includes driver, passenger carry longer ' vals 15,000 to 30,000 miles.

ﬁgﬁiﬁ i‘;:gl r‘;“':f:%* and cargo. loads than N A Word About Engines: Chevy
¥ P g on speed, LUV's Ti-ft. sty LUV engines are produced by
box model. e Isuzu Maotors Limited, Japan.




LUV 715-FT BOX MODEL

THRIFTY, NEW, LONG,
ROOMY, RUGGED CHEVY LUV!

RUGGED INDEPENDENT SMART SWITCH ROOMIER INSIDE )

FRONT SUSPENSION A remarkably handy device  That spiffy new interior above
which combines the wiper, has more room than last year
washer, tumn signal and dimmer for your legs to stretch oul.
switches—all on the steering  Easter entry and exit, too!
column! See the all-new Chevy LUV
at your Chevy truck dealer's
SN,

Every inch of sheel metal is
new this year, for a sleeker,
sportier look. Tie-downs are
now nside the box.
STREAMUMED SHAPE

A more aerodynamic shape
than ever before, reduces wind

drag and contributes to et
impressive fuel economy.  Both WD and 4WD LUV
———————T ———— haveastrongindependent front

suspension. Beefy 4x4 hard- HIGH 4x4 GROUND CLEARANCE
ware: torsion bar springs, direct  Chevy LUV 4x4 has a higher

double-acting front shocks, a gn:ur_ld clearance than many %
stabilizer bar, and more! ull-size 4x4 pickups. EiRLY




in @ world of
less and less
taste...

KOOLs refreshing
coolness makes more
and more sense.

It's a sensation that goes
beyond mere tobacco
taste...inthe ‘tar’ level of

Original KOOL

9Duéfhl“:)ice- Original :} [ 4 KOOL SUPER LIGHTS
KOOL, low ‘tar’ KOOL T
MILDS or ultra low ‘tar’ {

KOOL SUPER LIGHTS.

Something more in a
world of less.
C'mon up!

Super Lights Kings, 7 mg. "tar™, 17 mg. nicotion; AMbds ‘-m-* 11 mg.
"t L) mg. e I"“I'.ll-rrl'.l.!r"lll FTC meth od: Filies Kings.
18:my. "rar™. L3 mo. micoting sy, per ciganeis, FIC H-,mrer 80,

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous 1o Your Health,




Light on the future
Scientists are making tomorrow's
computers even faster and smaller
than today's—and thev're using
light beams to do it.

Conventional digital circuitry, ac-
cording to researchers at the Uni-
versity of Denver and Ohio State, is
now pretty close to the theoretical
apeed limit due to transistor-switch-
ing times. Yet, as quick as comput-
ers are now, there are many applica-
tions that would benefit by even
greater speed.

An optical-digital computer would
use light beams instead of electronic
circuits to carry information. The
light beams would be gplit by prisme,
bounced by mirrors and focused by
lenses,

Just as in today's computers,
theze light-beam computers would
“think" in ones and zeros—a binary
language. The presence of a light
beam would mean a one—its ab-
sence, 4 Tero.

Today's small integrated circuitry
would be replaced by even tinier
sandwiches of liquid ervatals. These
sandwiches, or optical spatial-light
modulators, would control the flow
of light much az a complex group of
valves control a liguid—but they
would do it at the speed of light.

Wireless electric guitars

Wireless FM microphones are noth-
ing new—many people have used
them to transmit their voice across a
room into a standard FM receiver.
But here is an interesting, new
application.

It's called the Lady Bug, and
according to itz manufacturer, it can
be attached to any electric guitar.
Once attached, it will broadcast
whatever is played to any nearby
FM receiver.

This beats tripping over on-stage
amplifier cables. You can get more
information on Lady Bug by writing
to: Lady Bug Inc., Box 589, St.
Joseph, Mich, 49085,

Nuclear eavesdropping

If you have a scanner and live near
any energy-producing company
within the 48 contiguous states,
treat yvourself to a copy of Energy-
Scan. The booklet lists some real
action frequencies concerned with
more than a dozen energy indus-
tries.

The nuclearindustry is well repre-
sented, with frequencies listed
where you can hear everything from
operations to security. The petro-

PHASED ANTENNAS

Point your power

CB radio has been making a small comeback
on the nation's highways of late. So new citi-
Lens band users need nformaton on how o
set up their rigs for moble utiization. Above,
we show three of the most popular ways o
mount your CB anlenna or antennas, and what
happens to Ihe direclior of your lalk power
employing each method.

Mote that the antenna positioned in the mad-
die ol the roof tends to spread over all direc-
lions evenly, An antenna mounted on the rear
bumper sends the waltage up and down tha
highway. And two antennas phased on each
side of the vehicle send tha power winging lar
ahead and behind. S50 lake your choice and
arill your holes

leum industry frequencies cover
such areas as offshore drilling, pipe-
line maintenance and storage facili-
ties, Natural-gas requencies let you
listen to exploratior teams and sur-
vey reports, as well as pipeline and
storage facilities. Your local electric
company's “'secret"” repair, general
operation, security and emergency
frequencies are also listed.

Energy-Scan is from CRB Re-
search, the same people who sell
pamphlets such as Air-Sean and The
Top Secret Repistry of Government
Frequencies. All its publications are
available postpaid at $5.956 each
from CRB Research, Box 56, Com-
mack, N.Y. 11725,

If you have a scanner and you're
bored with cops and taxis, this is the

way Lo go.

Pamphlet tells all
Received a copy of the new Electron-
ica Data Handbook from Joseph
Electronics and we were favorably
impressed by the wealth of informa-
tion crammed into its 32 pages.
Just about every chart the hobby-
izt might need is ineluded. Charts on
color codes, constants, power fac-
tors, decibels and transistor formu-

las are all in this handy pamphlet.

Copies are §1 each, 75 centz in lots
of 10t and 50 cents in lots of 560 or
more. Contact Charles Annella,
Sales Manager, Joseph Electronics
Inc., 8830 North Milwaukee Ave.,
Niles, Ill. 60648,

A big turnoff
A device that looks like a smoke
alarm can help save energy. It's the
Seeker Energy Eye and it uses a
small microwave motion detector to
sense whether or not a room is occu-
pied. If all alone, it turns off lights
and appliances.

It's new from Seeker Security Sys-
tems, 460 Middlefield Rd., Mountain
View, Calif. 94042,
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NOW! The Incredible Beamscope
Zoom Lens will

Double the Size of

your TV Screen!

Simnlatend piciue
o punposes of ustrabon

» For Black and White
or Color TV.'s

» [nstalls in minubes
withoul tools

= Requires no power
source or wiring

+ Can be used under
normal lighting

= Gianl Screen 16" = 21"

» |mproves clarity
of TV, picture

For a
limited time only

$49.95

ENJOY GLANT SCREEM TV
AT ENORMOUS SAVINGS!

it have & 19° , the T.V. Zoom Lens
nmmmilirﬂnnmm“mmu
pleturg. That's two Bmes tha normal mﬂhﬂ'ﬁ
inch size. Your 157 set will o from a 125 sq.
mlnaﬂaﬂ . bnch pichure. This makes for 8
: and more ife-ke piciure.

T S%N‘l‘. Pﬂﬂﬁmﬁha.&. ADVENT and
SHAHP. to mention a names, are markel-  Of course, it you've been thinking aboul & new sel —
large-screen projection T.¥. Thess watl Try the TV, Zoom Lens on your okd set. Ong
e 1o oifter thaatre size  look will convincd you of this hirdreds and hundreds
SCTBan pra In your own | room. They of dollars you can save by usng the T.V. Zoom Lens

are dramatic, and they are i o pay

with a small 3l ssling
of $2.000 and more for a T.V. that must be

1o get a bigger, better

with type screens, require
placamant of tha lansg with the SEE FOR YOURSELF
screen and can hardly ba seen in daylight
BEAMSCOPE SUPERIORITY must be soen b be befleved! Thar's
mmnmmmm{‘mmw raeif on your
;  theatre view-  own TV, Order today. If you don that it is
syslem can be used in amy room, under all evarything we claim and maons, retum [ 1o us within
conditions. Mast importani of al, it can ba {5 days for & ralund of purciase price.
with your presant T.W, All your favorite prog-

———— For Credit Card Ordars ONLY

mxwwwmn% hnmﬂl: 24 Toll B00-621-5809
rrong-~end oo s b A i in 1A, B0O-972-5858
Bctually improves the color and sharpress of your

A PRODUCT OF COMPUTER SCIENCE | sl e s v b A sairely |

ecision required M

1o the aﬁ:w:ﬁf and . |
mmﬂ hanva produced af a DEFT. B-3, 44 Radge Ovive, Flaleview, MY, 11003
price without e &id of & complters. Please Alish my Bearmscopes oo Laas i ut i my bam. |

5

Simply sisied, the Beamscops lens is i band thal A | 3m 0ot o satified | may nevar i

mwm%  Shpesachind A | U O 13 14 3 A Of e prhas e

i one i of & epecially fabricated, exceptionaily [ ) 00 Sesmscope for $40.98 s 1.0 shippiog & handing

hﬂﬂrtmnm i5 placedin front g LI 52v 55,00 — Twe Besmscope for $34.90 pus §7.00 foe

of your .v.mmmmml shigping v handing

ture up fo twice its normal size. [ Frites sghtty higher beyond Contmental U &
DISCOVERED BY ACCIDENT ] CEnciossd §___ chece ar Mosey Drder

Mwmhwm Fiew York Aessdents phease aod Gaes 1ax
quite by accideni, because it was inte furuuﬂlwr-nuu

by the impaired. 1t has been thorsughly Bl CTviSA T MASTER CHARGE [ AMERICAN EXFRESS

tasted and is wsed at the Oplomatric | Exp. Dite

Canter of the FeeTi Cﬂgudw

tomedry, and numenous other low vision ric:.Llri-l Account #

versities and instiules throughout the ULS. Obvi- | sipuatune

ouzly then, the T_V. Zoom Lans is no gi .hl.ltal

sclentifically designed opt by approved, B NAME (Phaf

m break-through, man- B anosess
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SPECIAL PURCHASE!

FOLIO

EATHER

»

L

leathers into @ folio measurng 168° = 117 It con-
sists of 3 sections with tuck-in handles, The center
section has a ripper ciosure and carmes comion-
ably uncar your arm,

Regularty soid al $50.00, bul as a result of a spe-
358 wa are pleaszed 1o oMer It &l a mere

renteed and 7-d i ; li
pua i 7y o privilege. Supplies
» BEACON SCIENTIFIC _ _

W&liruﬁ-mm_nw ] =
Pugse seced RO Fa] o R3S pld 3900 Sl I
a';ﬂ_nm (Fius. sales tas kv WY oalaary
Faof featasl servicy cull Toll-¥res B00-5831-580%
1 WISA 1 H.lmn'ﬁugai'? Amancan Express
| Chamge Exp
| MAME

“All aboard the world’s
smallest operating
model raiiroad.”

Msazurng anly &7 long A& Breaksthrough o precision
mFuAtunE Al [ACTUSE! e

The Baacon Micro-Train canngt be compared o
any other small scale model radroad gear you
hawve seen. Each Micro-Tran represents 8 mas-
Ipeecs N miniature INCOMporating &8 completa
model rallroad system. Imagine a complets
operating railroad so small you can fit an entire
layout on & comer ol your dask. Tha &l cOnNaists
of & tank locomotive, low sided freight car and
boxcar with 187 % 13° track layout, and is priced at
just $96.95, including the Power-Pack.

SATISFACTION GUARANTEED

'_*__ BEACON BCIENTIFIC -'-—l

| 7 Dept B136. 44 Riige Crve, Prainview, N.Y |1m|
Setel_ Mcro Trun Syutee

|Dwmmm.ﬁmﬂ.mwmmm1

diing [plus sales tax for M., delbvary} s enciosed.
UEE YOUR CREDIT CARD I
||:um¢rcnn- O visa [ Amaer, Exp
Charge #
I For asieell seecn Call Tod-Fres (500 B2 - S804
i 1. conl (B0 972l
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Addrens
|

I
I
|
|
|
|

] Soret yiur oevphite 20-page color Macro- Train cataog & BS.00
maoh Clackaed with e sed). | urcsrstend Thsl | may spcfy Calsiog I
Pt CPukied i bl Melecrce Train Dot
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by Gary Witzenburg

DETRQIT AUTO EDITOR

Fur 'B1 the RX-7 is a refined rock-
et. From the day the RX-T made
its debut in this country, in 1973, it
found immediate popularity with
gports-car lovers. And for good rea-
son. It was a very reasonably priced
sports car, with the performance
and styling of other, more expensive

sports cars. And it proved reliable
and durable—a trait not usually

found in hypertensive little sports
cars. Owner satisfaction with the
RX-T's reliability was proved in our
Owners Report (page 86, Oct. "80).

For 1981, the RX-7 benefits from
gignificant changes that further en-
hanee its performance and its posi-
tion as one of the best sports-car
bargains on the market.

From the smoothly integrated,
impact-resistant, and soft-polyure-
thane-covered bumpers to the deep,
aerodynamic front spoiler and
ribbed, wraparound taillamps to the
plushier, more comfortable interior,
the refined new look is cleaner and
subtler throughout.

Changing to a catalytic converter
for emissions control in place of the
Wankel rotary's former fuel-wasting
thermal reactor contributes (along

Driving the 1981

Mazda RX-7

Visual changes in the 1881 RX-7 are more smoothly Integrated polyurethane humpnrl,
wraparound talllamps and a deeper front spoller. Interior appointments are also improved.

with a& six-percent improvement in
aerodynamics and an 85-pound
weight reduction) to an impressive
gain in EPA fuel economy to 21 mpg
city and 30 mpg highway—23 per-
cent better than the 1980 model.
This and a 2.1-gallon-larger fuel
tank (now 16.6 gallons) give a 40-per-
cent-longer range between fill-ups
for the 2345-pound car,

Performance is also up slightly, to
about 8.6 seconds, 0 to 60; 16.5 zee-
onds in a quarter-mile acceleration
run; and the rotary's notorious pop-
ping and sputtering on deceleration
are completely gone. Horsepower of
the 1.1-liter rotary is rated at 100 at
6000 rpm.

Handling is better than ever,
thanks to suspension refinements
and reduced front-end lift at speed,
though there's still a slight tail-hap-

AlR CLEANER

SPLIT-AIR TYPE
SECONDARY AIR-
SUPPLY SYSTEM

AIR-CONTROL VALVE

SPLIT AIR MANIFOLD

! CONTAINER, 2 -BED-
TYPE CATALYST

REACTIVE EXHALUST

MONOLITH CATALYST

ALTITUDE COMPENSATOR

NEWLY DEVELOPED
DECELERATION
CONTROL SYSTEM

HIGH-ENERGY
IGHITION SYETEM

The AX-7's notorlous popping and backfiring on deceleration have been eliminated by a
deceleration control on the new engine; it's now equipped with catalytic converters.

pyv tendenecy in hard cornering.
We were fortunate to be able to
test the RX-7 at Phoenix Interna-
tional Raceway, using a challenging
road-racing course instead of the
high-speed oval., Few production
cars are more fun on a twisty road
course than Mazda's rotary rocket,
The new front-end styling reduces
lift at speed, and the body's lower
wind drag (with a coefficient of drag
of 0.32 with the optional rear spoiler
and 0.34 without, compared to last
vear's 0.36, as measured in Japanese
wind tunnels) contributes te im-
proved performance, less interior
wind noise and better highway fuel
economy. With only minor suspen-
sion changes (revizsed sway-bar siz-
ing and spring and shock rates), cor-
nering response and stability have
been improved over past RX-Ts. The
slight weight reduction itself
produces measurable gains in accel-
eration, handling and braking, in

addition to better fuel efficiency.
In short, the 95.3-inch-wheelbase
car just seemed to function better
everywhere around the course.
There is still a slight tendency for
the rear end to slide out (oversteer)
if you back off on the power partway
through a hard corner, but it's less
than before, and easily controlled
with o small steering correction.
The RX-T already was an excellent
Sports Car Club of America show-
room-stock (unmodified) race car,
and the '81 should be much better.
Most impressive is the very no-
ticeable improvement in engine
smoothness, responsiveness and
{Please Lt 1o page 104
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_MARQUIS
16| =
25&
With the —
1981 Lincoln- -

Mercury wagons,

youdon'thave ZEPHYR

to give up the b
space you want 23 Egl:'.
for the mile-
age you need. HWY.
The all-new

Lynx wagon delivers re-
markable cargo capac- .
ity...along with

the highest EPA LYNX

mileage rating 27 * EPA
of any wagon E,?,.E

ever built in e
America. EST.

MARQUIS, ZEPHYR,AND LYT

*Compare to estimated MPG of other cars, Your mileage may differ depending on speed, weather conditions and trip length
Actual highway mileage and California ratings lower.




TATIONS

- MARQUIS
a 33 A
I"r__' The fuel-wise

— — . FQBIZEDiI}"r
B givesyouthe

H most cargo

space of any
b American-buill
— ::k ZEPEEE wagon in ils class.
— e 45 FEET**  And with the 1981
8 [Ey Marquis, you'll find more
= space than in any wagon built
[ orsold in America, plus mileage
that'’s easy to live with.
Each brings you the com-
fort and style you've come to
expect from Lincoln-Mercury.
LYNX See the Lincoin-Mercury
3 CUBIC lineup today. 'I.."ii'i:"ve gota
FEET** wagon thats waiting for you.

LINCOLN-MERCURY DIVISION (e

FROM LINCOLN-MERCURY

** Based on EPA Volume Indes ligures, All comparisons exclude other Ford Molor Company products,
Buy or Lease al vour Lincoln-Mercury dealer,




Ed Hutehman, ¥P Marke

RAestaurant fMotel Chain Dot Yousrsathar

Highest quality Irwin Spesdbor 88"
wiood bits mhrﬂeﬂ for your sactric
drill or drill press. Original holiow
round point design starts holes
r, lets spade-type cullers bore

cleanar, faster at any anghe in any
wood. Ya™ shank chucks parfactly. .
na run-out, na wobble

S

Irwin “Micro-Dial”: one bit
| bores 35 standard holes!

M One lrwin Mo, 22 " Micro-Dial™
axpansive bit lor hand brace
hets bore ¥ b0 37 holes
just dlah Ihasm-ro
need, M ts you dial 19
mndard :l:a:.ﬁ- o 1

Both made trom tha finest
Irwin quality stesl.

Vb b bl dd 4
LI L EIRIES .-I‘- A

Availatia n-

Barts of 8 or 13

brwr rach
nri Gur'I!-hIl:l

sats in plastic
radly

Stralt-Line Chalk Line Reel Box
Evary sarious do-it-yourseiler should
haree i brasin 50 or 100 11, patf ohalk

b‘-gﬂnlhu Easy sction real. Laak-
Al

prool damage-resistant
alloy bow fits hand or pociosd
Irwin Screw Starter

Marks hole, starts "'—_‘rw

hole, threads hole for screw to easily
enter wood and non-metal materiats. Handiest
hand tool in years for housewiles and handyman.

as the nama

w wilmington, Chio 45177, since 1685

his is the third year PM has been

able to offer you full plans for
reproducing authentic Lincoln fur-
niture relics from measurements
and photos made by a team of Illi-
noiz hiztory buffs.

Directed by David Warren, fre-
quent contributor of workshop fea-
tures to PM, team members Matt
Doherty, photographer, and Ray Pe-
terson, cabinetmaker, have been
making records of all authentic Lin-
coln items (including the “Butler
clock™ on our cover) in the Lincoln
Home WNational Historic Site at
Springfield. The group has also
warked at the lllinpis State Histor:-
cal Library where they copied the
“Tad clock,” also on PM's cover,

David says he approves of zealous
guardianship of our national trea-

Crattsman-historian David Warren
makes Lincoin relics available to all.

sures, even if regulations have often meant all-night stands.

At the Lincoln Home, U.5S. Department of the Interior rules require
that all work be done after 5:00 p.m. with guards in attendance. As a
matter of fact, the white-gloved guards must be called to move any
relic that needs moving. And photo lights must be shut off between
shots to prevent fading of colors in wallpaper and furnishings.

The Warren team even works without shoes and placez bits of
Masonite under tripod legs so the carpet won't be damaged.

We're sure it's worth all the fuss to preserve historic relics for the
future. We hope you'll enjoy building the reproductions now, ™

Mahogany Butler cleck Is displayed In tamily sitting room at Lincoln Home site,
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New from NRI! 25" color TV that
tunes by computer, programs an
entire evening’s entertainment.

Just part of NRI's
training in servicing TV,

stereo systems, video tape
and disc players, car
and portable radios.

Only NRI home training prepares you
so thoroughly for the next great leap forward

in TV and audio. . digital spsterns. Already,
top-of-the-line TV's feature digital luning,
computer programming is appearing, and new
digital audio recording equipment is about to
g om the market

NRI is the only home study school to
give vou the actual “hands-on” training you
need to handle servicing problems on tomor-
row’s electronic equipment. Because only NRI
includes this designed-for-learning, 25
diagonal color TV with electronic tuning,
buth-in digital clock, and computer pro-
prammer a5 part of your training, With this
advanced feature, you can pre-program an
entire evening's entertainment. .. even key lock
it in to control children's viewing,

Exclusive
Designed-for-learning Concept
The color TV you build 2s part of NRI's

Master Course lodks, operates, and performs
like the very fined commercial sets. But behind
that prefty picture 15 2 unique designed-for-
learning chassis. As you assemble it, you per-
form meaningful expertments. You even intro-
duce defiects, troubleshoot and correct them as
vou would In actual practice. And vou end up
with 2 magnificent, big-picture TV with ad-
vanced features.

Also Build Stereo,
Test Instruments
That's just a start. You demonstrate

basic principles ¢n the unique NRI Discovery
Lah® then apply them as you assemble a fine
AM/FM steren, complete with speakers. You
also leam 25 you build your own test Instru-
ments, including a 5 tripgered sweep oscillo-
scope, CMOS dighal frequency counter, color
bar generator, and transistorized volt-ohm me-
ter. Use them for learning, use them for earn-
ing as a full- or part-time TV, audio, and video
systemns techniclan.

Complete, Effective Training
Includes Video Systems
You need no previous experience of any

kind Starting with the basics, exclusive “bite-
size” lessons cover subjects thoroughly, clearly,
and concisely. “Hands-on” experiments rein-
force theory for better comprehension and
retention. And your personal NRI instructor is
always available for advice and help. You'll be
prepared to work with stereo systems, car
radios, record and tape players, transistor

radios, short-wave receivers, PA systems, musi-
el instrument amplifiers, electronic TV
games, even video tape recorders and tape or
disc video playbacks.

Send for Free Detailed Catalog...
No Salesman Will Call
Mail the postage-paid card today for our

free 100-page catalog with color photos of all
kits and equipment, complete lesson plans,
convenient ime payment plans, and informa-
tion on other ebectronics coursss, You'll also
find out about NRI's new Computer Technol-
ogy Course that includes your personal mi-
crocomputet Or Complete Communicathons
with 2-meter transceiver. If card has been
removed, write Lo

NEl Schools
Motraw-Hill Continuing
., Education Center
r-“' l- ¥ Wisconsin Ave
THill

Wwhingon, [E 20006




Begin by sanding
smooth with
successively
finer grades of

. sandpaper...

Then
finish with

the best... 4
Wood Finish by
Minwax...

to bring out the
beauty in
Wi

protection, brush-on
Polyurethane or

Anthue Gil

Fimsh bv

‘. - 'h

'l

o

i
LLETEEE L B FYT e FT I
TiFs

Qur free 16-page
booklet shows

how easy it is.

MNINWAE

& [l

MINWAX CO,, INC., Dept. PM-21
Box 995, Clifton. N.J. 07014

Send FREE booklat, ' Tips on Wood
Finishing,” Also, color card and
nama of my naarest dealar.

HAME

ADDRESS

(=14

Efficient new wood furnace
produces no creosote

Anew wood furnace that extracts
nearly all of the heat from the
wood it burns has now been devel-
oped for home use. The furnace is
adaptable to hot-water or warm-air
systems, and it will heat domestic
hot water, It emits so few volatile
substances containing carbon that
virtually no erecsote builds up in the
chimney.

The secret of burning wood effi-
ciently isn't new: Keep the furnace
temperature high—between 15007
and 2000° F. Commercial wood-burn-
ers in factories have been doing this
for decades.

However, no conventional domes-
tic wood stove or wood furnace could
hold such high temperatures—not
until Prof. Richard C. Hill at the
University of Mane in Orono in-
vented a home version of the indus-
trial wood furnace.

That was in October 1979, Pres-
ently, three companies are licensed
to produce this superhigh-efficiency
wood-burner. Prices are in the $2200
to $2700 range for units that deliver
approximately 115,000 B.T.U /hr.

The essence of the syvstem is the
division into two separate opera-
tions of the heat delivery and the fir.
ing of the wood lcad. Heat for the
house is drawn from hot-water
tanks, which are heated by exchang-
er tubes in the furnace. This frees

VERTICAL-LOADING
FUEL TUBE

BLOWER FROVIDES
COMBUSTION AIR
AND EXHALUST DRAFT

HOT-WATER OUTLET,

SOLAL TO STORAGE
HYDRONIC HEAT-EXCHANGER
HEAT TUBES
EXCHANGER i

H RETURMN
WATER

i FROM
HEAT
STORAGE

INSUILATIMNG UNBURNED GASES

CEMENT IGNITED AT TUNNEL

PREHEATED AIR AEFAACTORY

FOR COMBUSTION CASTING
COMBUSTION %,
CHAMBER

The young lady Is loading a birch log into
the combustion chamber of new wood fur-
nace that's designed to burn at 16500° F.

i,

A top hatch leads to the combustion cham-
ber in front. Heat-exchanger tubes (see
drawing)} are located in back of unit.

the combustion chamber for a hot-
as-you-can-get-it, continuous burn,
which is the best way to consume
wood. Heat in the chamber and
refractory channel (see drawing at
left) climbs to 1500° F. to generate a
near-complete burn.

For more information about the
system, write to one of the makers;
Hampton Technologies Corp., Box
2277, Charlottetown, P.E. L., Canada
Cl1A BBD; Madawaska Wood Furnace
Co., B6 Central 5t.. Bangor, Me,
(:4401; Dumont Industries, Main St.,
Monmouth, Me. 04259, Or send £2 for
Prof. Hill's 26-page report: Design of
a Stick-Wood-Fired Furnace, from
Prof. Richard C. Hill, University of
Maine, Orono, Me. 04469,
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Not Just Another Limited Area Motion Detector!

guardex-

Protects Every Square Inch Of Your Buiiding

Turns On Lights Automatically

Powerful Electronic Siren

Low Cost Computerized

Burglar Alarm System

Home - Office - Business

MO INSTALLATION

Just plug the Guardex BO00 alarm system in, make lwo simple
control adjustments to sult your particular bullding ang it
works! There are no other wires to run. This totally self-con-
tainad burglar alarm can completely seal off every square inch
of the surface of your bullding, It protects doors, windows, and
what most alarms miss...your roof, walls and floors.

HOW CAM ONE SMALL COMPUTER PROTECT MY

WHOLE BUILDING?
Guardex 8000 Alarm System works on the principle of audio
discrimination. This, put simply, |s the process of electronic-
ally saparating normal everyday sounds, such as voices, tele-
phones, etc. from break-in type nolses such as breaking glass,
prying metal, or forcing a door open. The Guardex B pro-
tacts one story homes and offices up to 2000 square feet and
open commercial bulldings up to 10,000 square feel. The
Guardex 9300 with wireless remote sensor capability is avail-
able for multi-story homes and offices or single story with
mora than 2000 square feel. Call the factory for more detailed
information.

TURNS ONM LIGHTS AUTOMATICALLY
When the flirst break-in type sound |s detected, the system will
instantly turn on lights, radio, or other electronic equipment
that you have plugged Into the back of the alarm. These lights
of other equipment will remain on for a period of five minutes,
then autamatically turn off.
POWERFUL ELECTRONIC SIREN

The Guardex 8000 alarm is equipped with a loud bullt-in Siren.
It during the five minute period the lights or other electronic
gquipmeant has been activated, a second break-in sound is de-
tected, (it can be only a second or two alter the first break-in
sound}the built-in siren will start blasting for 90 seconds. Al the
and of approximalely 90 seconds the siren will shut off and the
alarm listens again. If another break-in sound s heard, the
siren will come on for another 90 seconds. B no other break-in
sound is detected, the siren will stay off and at the end of the
five minule period the lights will shut off and the alarm in-
stanily resels.

The rear conirol panel
containg fwo standard AC
plug receptacies for & table
famp, spot lights, radio, elc,,
ferminals for connecting
ggtional oulsrde siren and
back vp battery (nol
included): aniry delay lime
control and sensitivily control

- FEFR

ined and dis-
w9 x 8"

The Guardex BOOO Alarm System iz walnut
puised to fook ke a small stéreo speaker
and weighs less than 6% pounds.

EXIT AND ENTRY DELAY

The Guardex B0OO alarm has a bullt-in exit delay arluwlnF dv{:-u
approximately one minute to lock up and lsave the building
bafore the alarm is armed. When you enter your building you
may find thal just your normal entering sounds activate the
siren. You may delay it from starting for up to 30 seconds by
lurning up the siren entry delay control.

BATTERY BACK-UP

Burglars raraly cut power. However, to glve you total prolec-
tion from a burglar and possible power faillure. our alarm has
provisions for a battery back-up. (Batteries not included). 12
volt lantern batteries are available at mos! hardware stores.

THE BURGLARY PROBLEM
The F.B.1. statistics show that at the present rate, one out of
every four Americans are going lo ba burglarized. That is nol a
very pleasant fact, but it Is true. You have a greater chance of
being burglarized than being a victim of a fire or automobile
accident, The time Is now to help protect yourself and your
raluables with a Guardex 8000 alarm system,
OUTSIDE SIREN

The Guardex BODO alarm is equipped with a loud, built-in siren,
but if you desire an additional siren to mount outside or in an
area away from tha main alarm, they are available with 50 feal
ol wire for 324.95. (Connecting terminals are provided on the
back of the alarm).

30 DAY NO RISK TRIAL

This is your opportunity to purchase an alarm system ﬁbracllr
from the factory for only $198.85. Try it in your home or busi-
ness for thirly days without risking one cent. Pul our Guardex
8000 alarm to your own test. See for yourself! it will protect
every window and door from break-in. If you are not completel
satisfied, retumn the alarm within 30 days for a complete refund.
To order your Guardex B000 alarm, CALL TOLL FREE to charge
rﬂur credit card or send your check to Guardian Electronics,
nc. in the amount of $199.95 plus $3.50 postage and handling.
If you want the optional outside siren, add $24 95 (California
residents add 6% sales tax.)

(Il you require more information,
ol

ours, nday - Friday). |
Dealer Inquiries Invited

CALL TOLL FREE
{800) 423-5499%

GUARDIAN
ELECTRONICS, INC.

31117 Via Colinas, Depl. PM Wesllahe Yillaga, Calif. 81361

California residents:
(213) BBY-1414 collect.




All gasoline anti-freezes fight
gas-line freeze.

STP Gas Treatment fights
gas-line freeze and a whole lot
more. It's the Driver's Edge. It
provides more protection for
your fuel system. Removes wa-
ter that can freeze gas lines.
Inhibits rust that can cause
problems. Cleans your carbu-
retor. And keeps it clean to
save you gas.

STP does it all. That's why it
outsells them all.

Removes water— flghts
gas-line freeze.

Water gets into your gas
tank through condensation
and, sometimes, by contam-
ination at the pump.If it —
freezesin your gasline.that —
couldmeanastalledcar. L. —=

In cold weather, just one
ounce could freeze up to
Wachenofassingl ~ (1.0Z:)

But the special-action formula of
STP Gas Treatment used regularly
works to protect against gas-line
freeze. It surrounds water droplets
and helps carry them through your
engine. And the less water in your
fuel system, the less chance of
gas-line freeze.

Inhibits rust.

Even a little rust can cause serious
fuel systemproblems. ltcanclog your
fuel filter, or block your carburetor jet.
This can mean
hard starting,
plus stalling
and sputtering,

But STP
Gas Treat-
ment has a
special rust
and corrosion UNTREATED THEATED
inhibitor designed to prevent these
problems. Boththese steel bars were
soaked in gasoline plus water. But
the bar on the right — the one without
the rust— was protected by STP
Gas Treatment, No wonder it's the
Driver's Edge.

ST Corporator, o ESMAR Coroany
e LI Coppuurjlies
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Cleans carburetors and
keeps them clean.

Mormal engine heat and oxidation
cause gum and vamish to build up.
These deposits can clog openings.
reduce tolerances and harm engine
efficiency.

STP Gas Treatmen! cleans your
carburetor. And works two ways 1o
prevent these harmful deposits from
accumulating again. First, it coats

metal surfaces which works to pre-
vent gum and varnish molecules
from getting a toehold. And second,
it surrounds these molecules with a
stick-proof coating so they can pass
harmlessly through the fuel system.

= 1l
-

D
UNTREATED TREATED

The carburetor sleeve on the left
shows fouling and depositaccumula
tion. The one on the righl— the one
that still looks like new— was pro-
tected by STP Gas Treatment. Which
would you want in your engine?

Saves gas.
A dirty carbu-
retor lassens
your engine’s
operating
efficiency,
reduces
mileage,
wastes gas.

But STP Gas
Treatment cleans carburetors. Intake
valves and manifolds, loo. And, used
regularly, keeps them clean. Net re-
sults:improved engine efficiencyand
gas savings.

Get the Driver's Edge.

If you demand more from your gas —
andmorethan manygasanti-freezes
even promise— join the millions of
smart drivers who demand STP Gas
Treatment. Keep it on the job—
every mile, every fill, every season.
Because STP Gas Treatment
delivers, Delivers so much more,
the year round. Satisfaction guar-
anteed or your money back.

STP Gas Treatment does it all.
Removes water, fights gas-line
freeze, cleans carburetors, saves
gas. That's why it outsells them all.




Had to be goin’ at least 70 to get that high,
you say? Well, we're not expecting you to
understand what's happening here, we're
just asking you to name the car and trust us.
We won't let you down with the answer on
the next page.

Like clockwork

Full Westminster chime, rung on the hour.

There are fascinating aspects to the history of timekeep-
ing, as we incidentally discovered in putting together this
month’s how-te story on kit clocks (page 134). Among
interesting facts about clocks we were not aware of be-
fore is that the famous Westminster chimes melodies
that are rung out by London’s Big Ben—as well as count-
less clocks in homes around the world—comprise a
melody to which there are words.

Craft Products Co., clock kit suppliers, advises that
the words and music for the Westminster chimes were
arranged in 1793 by one William Crotch, who fudged the
theme from a Handel symphony. The lyrics are: Lord
through this hour/Be Thou our guide/So, by Thy pow'r/No
foot shall slide.

That, and rubber heels, should keep us on the straight
and narrow.

i U

Free juice

S

Californian Sam Harkleroad, who lives on a windy  designed wind generator, which he assembled from
hilltop near Novato, still has his home workshop  0il drums cut in half with a torch. Although the unit is
connected to a utility company power line, but it heavy, it is well balanced and has provided all the
hasn'’t used a watt of commercially supplied electric-  juice Sam needs for power tools and lighting in the
ity in two years. The reason: Harkleroad's self- workshop.
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Whatsit revealed

The car is a Morris Mini. It is up the wall because Dutch taxpayers
and the town council of The Hague thought it was worth the effort—
and the effect—to relieve the blank wall behind a block of apartment
buildings with a painting-and-sculpture, such as it is. The only critical
comment, in fact, has been that registered by local kids. They throw
stones at it.

Hover for bucks

While human-powered flight is not the uncrossable
threshold it once seemed. the design of 1 human-
powered helicapter should provide a formidable
challenge. The Amernican Helicopter Society, how-
ever, will reward the first person 1o do it with
$10.000 . under the rules of its formal contest

The winning craft must remain airbome. hover-
ing. for at least one minute; it must also reach a
height of three meters (9.8 feet) al some point
during the hover, and must keep 8 reference paint
somewhere on the device within a [0-meter (33-
foot) square. Interested applicants can contact the
Society at 1325 [8th St N.W., Suite 103,
Washington. D.C. 20036

An 1809 design that didn't get off the ground.
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The ring

of authenticity

One of the latest developments from the sky-high technol-
ogy Western Electric Div. of The Bell System is this replica
of a 1913 telephone known as the Country Junction
~ model. The company's solid white oak cabinets are sup-
. plied by woodworking firms in Indiana and Pennsylvania;
the metal parts are die cast, then pilated with copper,
bright nickel or black nickel. Some of the black nickel
, finish is even buffed off for an antique fook, so that each
setl looks a little different.

But that's just the half of it. The phone company scien-
tists even came up with a plastic that authentically repli-
cates Bakefite, which is no longer available, on the
phone's receiver. For those loo young lo remember,
Bakelite—widely used in early electrical apparatus—
was a synthetic resin made from formaldehyde and
phenol. In other words, a plastic.



Start your own money making business!

Make up 10°12* an hour-
gven while learning! 7zzer

Get into this booming high-profit business that's
Easy to learn — Easy to do — Easy on You!

Never before have money-making opportunities been s0 s EXI'® included With Your
great for qualified Locksmiths, Now lucralive regular cost ' Locxsmith Training
lock and kéy business has multiplied a thousandfold as " 1 BURGCLAR
millions seak mors proteclion against rooming crime. ALAERNM
Yot there's only one Locksmith for every 17,000 paople! g ST

BYBRTERMS

training, Covers
all phases of
Burglar, Hold-Up
and Fire Alarm
sefrvicing and in:
stalfation. This

Start Collecting CASH PROFITS Right Away

You're “in business'" ready to earn up to $12.50 an hour
a few days after you begin Belsaw's shortcul training.
Take advantage of today's unprecedented opportunities
in Locksmithing for year-round EXTRA INCOME in-3pare-
time—or fulltime in 8 high-profit business of your own, valuable and
Hundreds we've trained have done it. So can YOU! All timely  instruc
tools plus professional Key Machine given you with tipn includes il special taals

and supplies. ONLY Belsaw of-
course, These plus practice materials and equipment, o e crieriive tralaiag 10

plus simple, illustrated lessons, plus expert supervision, yoanding Tiel
plus business-building guidance will enable you to KEEF :“;,{ﬂlﬂiriﬁumu‘h Iraining.
THE MONEY COMING IN! Ideal for retirement—good P
Jobs too. ADVAMCED Locksmithing!
How %o chamge :ombinations, In.
SEND FOR EXCITING FACTS—Mo Obligation stall and service Safe, Vault and

Master-Locksmith-approved training can give you the T Im’"fﬂgﬁ"ﬂ:ﬂ SN Jocks

ﬂ“' :-'“" can depend on to EARN MORE—ENJOY LIFE fucinl-lml: and highly profitable

% LOCKSMITH!

Discover what's in Locksmithing for you—how Belsaw's Benk Safe-Depasit Box jocks, t"

FRPIRER WL, DUISIN 3 mes e 10-DRY N W 7 ::;Liﬁ?:;:wﬁruﬁcwnw’
have succeeded in this lascinating N0 RISK V o c.,' ' e }» % - "{f RN 2 Ty A% L2 (.
and highly profitable lield . . . 5 Sy R T T

TRIAL! b >

**Before enrolling [ checked
other courses and also asked
for advice from several of

the professional locksmiths
in my area. They all waid

THIS PRO KEY S B e 2R
s e i s

Belsaw was iops i
. ] aod it won't cost you 3 pen-

e YOURS TO KEEP! ~ 24ivericostyoossen |
l:c_;.ilmlamm. Find out all about it! Sendiwr FREE Facts TODAY!

alwayy Just fill in and mail coupan below (or \
wanted 1o be R USH

send postcard) to receive full information BELSAW INSTII UTE
in bu
= m’;':l’[’_m and details by return mail. D0 17 T0DAY! COUPON! IOIF Field Bidg,, Mamsas City, Mo. 64111
now [ am
- thanks o

There is NO OBLIGATION and ND SALESMAN Will Call—ever!

Belsaw Instirute ™

David Fairbrother—Dave's Lockimith Service I nusu mum" Tnnl? BELSAW INSTITUTE. 101F FIELD BUILDING ;Hﬂ"'“ﬁ
Milwaukee, Wisconnin 531709 FOR THIS FACT-FILLED KANSAS CITY, MISSOURI 6411 o .
Y =
“1 opened my own business, spare YES. plesse send me the FREE booklet that ™. ..,-"'!
lime, seven months after | enrolled and Qives full getails aboul starting my own business M
- Locksmithing. | understand there s no obligation

made a profit of $329 for the first week.

8. A. Debeery Littleton, Colorade I MLET!

“Mo more hard, nasty work for me, Telly hom you quichly
Mow | have my own business and with I Trmim B B yout gwn Doss
hardly any effort | average around $50 N8 perodstabie Spanelume

and hal ng salesman wall call

a day. Thanks for my new start in life.” o Fulllame butiness of

Fllg |
Sam Walker Prichard, Alabama E;I:::ﬂ g Elm'! Send lor your

MO RISK Trial OHer!  “oFY Wday!

. YOU Can Do It Too! b o e s s e




SCIENCE WORLDWIDE

End of the Shuttie shuffle?

Onee again, the National Aeronau-
tice and Space Administration
(NASA) has set a date for the maid-
en orbiting flight of the Space Shut-
tle. But also once again, observers of
the arduous project to boost a reus-
able space-plane out of gravity's
reach have penciled a question mark
over the date: March 14.

“"We've finally got our act togeth-
er,” n NASA spokesman tells PM.
But similar statements have been
flown before in announcing shots
that never took off, The Shuttle pro-
gram began in 1972, at a projected
cost of $5.15 billion in 1971 dollars.
Then came problems with the main
engines, and with an outer shell of
silica-fiber tiles—they look like
bricks—designed to protect the
craft from reentry heat. Costs are
now expectad to run some 20 percent

Astronaut Robert Crippen reviews a check-
list during a Shuttle flight simulation.

higher than planned. And the prob-
lems have caused & shuffle of launch
dates:. from March 1979 to June
to September to February 1980 to
September to December to March
1981....

It will all be worth it if the Shuttle
performs well, providing compara-
tively easy and inexpensive access
to space. But as we write this, some

NASA officiale are telling us March
14 is a “target” and that the agency
is “committed to a launch before the
end of March.” We'll know soon if the
reference to the end of March is the
start of a new shuffle,

The forecast: sSnowy and stiff

A Minnesota company is offering a
new weather-forecast system that
predicts the effects of rain, sun, air
pressure and other meteorological
conditions on health.

Med-Weather Systems Inc. adapt-
ed data from a West German service
and from U.S. researchers in draw-
ing up health forecasts to accompa-
ny weather reports. The service is
being offered to dozens of TV and
radio stations. Clients would be able
to tell viewers and listeners how
weather is likely to affect arthritis,
asthma, migraine, attention span,
cardiovascular functioning and re-
acbion Lime.

Med-Weather President John Ul-
drich says even slight changes in
weather have been shown to have
powerful effects on the body. Reac-
tion times are comparatively slow,
for example, when the weather pat-
tern includes scattered low clouds, a
high but falling barometer, dry air
and cool-to-mild temperatures, But
reaction times improve under
roughly the same conditions when
the barometer is steady, tempera-
tures are above normal and air is
very dry.

About a third of all people are not
at all weather-sensitive, Uldrich
tells PM. A third are z=omewhat sen-
sitive, and the remaining third are
very sensitive.

Uldrich acknowledpes that his
forecasts might sway the way people
feel by suggesting how they ought to
feel. But he says thiz “placebo
effect” should wear off as people
become used to health forecasts.

Tuning in with a peninsula

Two Stanford University scientists
have turned seawater surrounding
a peninsula into a plant radie anten-
na.

Using copper sheets or iron pipes
in the water on either side of the
base of a peninsula, they were able
to transmit signals from seawater
off Chappaquidick 1sland, Mass. Re-
searchers Antony Fraser-Smith and
Uswald G. Villard Jr. calculate that
the water is almost 50 times as effec-
tive as a conventional antenna built
along the shoreline would be.

The long seawater antenna, pro-
ducing very low frequencies (around
one ¢ycle per second), may be useful
in communicating with submarines,
The antenna can also pick up natu-
ral low-frequency signals from
space.

Scanning the heart with sound
The device below makes it easier for
doctors to assess the heart's pump-

High-frequency sound gives "sonar” im-
age of heart while measuring blood speed.

ing efficiency, volume of blood trans-
ported in a single heartbeat and the
flow of blood through arteries.

The Ultra Imager, introduced re-
cently by Electronics for Medicine/
Honeywell, fires bursts of high-fre-
quency sound through the chest
wall and picks up echoes—like a sub-
marine sonar set—that yvield nceu-
rate data on the speed of blood
through the heart. The device can
also provide clear pictures of the
heart’'s interior without the radia-
tion exposure of X-rays.

Previously, obtaining some of
these data involved minor surgery
and a hospital stay. But the Ultra
Imager can be used effectively on an
outpatient basis.

BY GURNEY
WILLAMG
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Set the mood in your home or office with this 13 inch wide
AM-FM, cassette and 8 track Stereo Music Center.

You're sitting at your desk. Soft beau-
tiful music in full stereo is gently cares-
sing you. You feel your tensions melt,
yvour mind clears, and you're ready to
take on the world.

An overstatement? Not really. The
power of music has been used for cen-
turies to rouse the troops and relax the
kings, not to mention “soothing the
savage beast”,

Listening to great sounding music
while you work at the office or relax at
home can make you feel like a whole
different person at the end of the day.

The Stereo Music Center by IMA, a
Craig company (the language translator
people), represents the latest technology
in micro-stereo, It is now possible to
produce the sound of a full size stereo
in the space of an ordinary radio,

iTS A COMPLETE MUSIC SYSTEM

You're in command. Listen to your
favorite FM stereo stations or enjoy
your favorite music on the twin built-in
stereo cassette and B track tape decks.
You can also keep up on the latest news
with the powerful AM radio.

Dual high fidelity speakers mounted in
the scoustically designed wood cabinet
are precisely aimed at 180 degrees to
provide terrific sterec separation. Lis-
tening to the music center is like sitting
10th row center at 8 symphony concert.

Powerful twin amplifiers have plenty
of power to drive extension speakers in
other rooms or offices. (Convenient
jacks are provided on the rear panel). To
really appreciate the power and guality
of the sound of this micro-stereo, set it

in front of your home sterec and com-
pare, The results may amaze you.,

DIGITAL AHIFM TEHEO TUNING

Mo more guessing. If you want to
listen to radio station FM 103.4 or AM
1070, simply dial in the number on the
large LED digital dispay.

With the powerful radio receivers and

accurate digital tuning, you'll be able to
locate and tune in redio stations other
radios can't even find.
The old fashioned "slide rule” radio
dial has been replaced by a sophisticated
solid state device called a frequency
counter. Frequency counters were
developed for test equipment and now
can be used for exact radio tuning. They
actually count and display the exact
frequency of each radio station.

The frequency display also becomes an
LED clock with the pash of a button.

EXTRA OFFICE FEATURES
The music center is also a useful
busingss tool,
DICTATION-You are supplied with 2
microphones to dictete letters or leave
memos on standard audio cassettes,

TELEPHONE--A sensitive pickup allows
you to record both sides of any tele-
phone conversation on cassette,
RECORD MEETINGS-Simply start the
recorder. The microphones will pick up
all nearby conversation. Even the
recording level is automatic.

TRY THE STERED MUSIC CENTER

RISK FREE

Try the music center in your own
home o office for 30 days. Enjoy the
beautiful FM stereo, play your favorite
cassattes or B track cartridges and keep
up with the news on AM, Record cas-
settes from the radios, 8 track, micro-
phones or from the telephone pickup.

If you aren't 100% satisfied for any
reason, simply return the music center
in its original box within 30 days for a
full refund. It comes complete with a
limited 90 day manufacturer's warranty.

To order your stereo music center
simply send your check for only $159
plus §7 for postage and handling to
DAK. Credit card buyers call our toll
free number. (CA res. add 6% sales 1ax)

You'll be able to enjoy stereo music
from cassettes, 8 track, FM or AM radic
with this new 13 inch wide micro-
electronic marvel,

r DAK

INDUSTRIES
L | INCORPORATED
Call TﬂlL FREE (800 423-2636
In Califarnia Call (213) 984-1559

10845 Vanowen St, North Hollywood, CA 91605



PM installs a
superantenna

An antenna with a rotator on a
telescoping tower gives you
putstanding ham radio and CB action or
fantastic television reception. We show
how to erect one at your house.

by Neil Shapiro, WB2KQI

ELECTROMICS EDITOR

ne cool winter evening, we sat

down in front of our ham radic

to put a new antenna system to the
test,

The first station we talked with
that night was 3D6BS; Ed in Swazi-
land, a broadeast engineer with
Trans World Radio. He talked about
his work, which invalves traveling
among the missionary network’s
five transmitters in Guam, Monte
Carlo, Bonair, Sri Lanka and Swazi-
land.

Then we met £31J0O, Frank in
Cape Town, South Africa, who iz a

Rolator is attached 1o the plate on top of the
tower. Mote that the control cable is con-
nected before the tower I8 raised.

Sea Scout Leader and was partici-
pating in the Scouts’ jamboree on
the air. His radio station was in the
abandoned hulk of a wrecked ship
the Scouts had made into a club-
houze. South of the Cape, he de-
scribed sitting with the Indian
Ocean on his left, and the Atlantic
on his right.

I was pleased to find that my
antenna system was doing well, 1t
was bringing in stations that a
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lesser antenna would not even have
heard, let alone been able to reach.

And, with a bit of help from some
friends, the new tower had not bean
that difficult to erect,

The first steps

Hyvgain Electronies supplied us
with its 50-foot HGH0 MT2 tower
and a TH5-DX beam antenna. Alli-
ance Manufacturing supplied its
HD-73 “heavy-duty" rotator,

This 15 a dream combination for
ham radio use. The TH5-DX is a
beam antenna, which means it can
b turned by a rotator to point at the
station with which vou are talking.
Onee aimed, It concentrates (beams)
vour talk power and wlso improves
reception,

A CB user would need an antenna

Connecting two out of threa boits will aliow
the tower to hinge on its base. Four to six
people can easlly push the tower up.

designed for the CB frequencies
instead of the THH-DX. Someone
interested in TV reception would
use a TV antenna and a less expen-
give rotator.

We had never put up such a system

| Supporied by both a con-

1 crete base and house brack-

, of, the antenna installation

' has already withstood wind-
storms of up to 50 mph.

before, 20 we were pleased that
Hygain had supplied detailed in-
.‘iT.l'lI.l.‘l.il.‘i'l'I I'I'Iil.'!'l!.lkl]l‘i fnr tower I'IT'H!
antenna mstallation.

We started on the tower's conerete
base. The manual calls for a base
about two feet square by eighteen
inches deep. But we decided to make
oura three feet square by three feet
deep instead.

We dug the hole, and then used
wooden forms to keep the 400
pounds of concrete square as it
cured. Right after pouring, we posi-
tioned three long anchor bolts (sup-
plied}, to hold the tower's removable
base piate on the block.

The concrete would take a few
days to set well enough to be trusted
with the 200-pound tower. While it

(Fregge furn fo page B7)




INFLATION TURNS
SEAMLESS SPRAY INTO AMAZING
PART-TIME MONEYMAKER

Good for *25,000 a year and more...much more!

When George Singleton made $4,154 65
on one order for Seamless Spray, he said it
seemed like a miracle. .. making such Big
Money with so little effort. But that's the re-
markable track record of our SEAMLESS
SPRAY...the process that makes old roofs
like new again.

One new man after another has en-
joyed the same BIG SELL thrill when they
introduced Seamless Spray and closed
sizabla orders on the first call.

Like Joe Kimpel, a former welder, who
was making $1,000 a month. His first 5
weeks with Pace paid him $2,799.69.

Boh Krannar, 55-year old former steal
salesman, made one call, gothis first Seam-
less Spray order, and made $1,429.43.

How can this happen so easily for men with no
experience in our business? It's all very logical.

It you've talked to a roofer lately, you know the in-
credible charges for putting on new roofs. For industrial
buildings, shopping centers, motels, hospitals, schools,
efc., prices have gone sky-high. With our process, we
bypass the roof contractor. The commercial building
owner uses our Seamless Spray to apply Pace Rool
Renewal Sealant right over the old roof. The costis so
low, the proven results so satisfactory for such well-
known firms like General Motors, Americdn Airlines,
Holiday Inns and hundreds more, there is virtually no
sales resistance,

Pace ships Seamless Spray equipment on Free
Loan. Your customer pays only for the Sealant. His own
men apply it. It's as simple as that.

The field-tested sales kit we furnish you gives you
all the know-how you need to get into this BIG SELL im-
mediately. There's no waiting, no training needed. You
don't waste your time on small, penny-ante business.

YOU CONCENTRATE ON BIG SALES—
BIG EARNINGS
That's how part-timer Jim Deveau earned a weekly
check for $2,760. (We think he’ll go full-time now!} How
Dave Lute, with 2 sales in 2 days, made over $1,500.
And how rookie Bob Shelhorn parlayed several roofs for
one company into a $1,433.78 paycheck!

And that's on justone of the inflation-beating Pace
Products that keep you selling big on every call. Along
with Seamless Spray, you'll make big sales and see big

THIS BIG ROOF RENEWAL
PAID GEORGE SINGLETON

*4,154.65

profits with PARK-KING Blacktop Sealar, Liquid Metallic
Siding, Concrete Plus and all our other 1-coaters that fill
maintenance needs wherever you go.

SEE HOW JUST 1 SALE A WEEK IS GOOD
FOR $25,000 A YEAR... AND MORE.

ALL FACTS FREE WITH NO OBLIGATION
Just mail this coupon. I'll mail you the impressive facts
about Seamless Spray and all the rest of our amazing
part-time moneymakers. You're under no obligation.

No one will call on you. Everything comes to you by
mail. Put this coupon in the mail today so you'll lose

no tima getting into this BIG SELL!

;Léf

F----------------------ﬂ

Dick Rogers, President
PACE PRODUCTS, Dapl. PM-281
81st and indiana, Kansas City, MO 64132

ck Rogers, President 5

I { FACE PRODUCTS, Dept, PM-281 1
B1st and Indiana, Kansas City, MO 64132 i

l PLEASE RUSH BY MAIL all facts about Pace SEAMLESS SPRAY, I
1 the amazing part-time money maker that's good for $25.000 ayear |l
i ..and mora. No obligation, |
1 |
l Marma l
B address i
| [ |
g Sty State Ip—— g




ALL OUTDOORS

Rescue raft award

How do you design a small, inflat-
able craft so strong and stable that
it can keep crew members alive
when their big, rugged, rigid ship
breaks up in stormy seas? James
Givens of Tiverton, R.1., has come up
with an answer that recently won
him the annual Boating Safety
Award of the New England Marine
Trade Assn. Newell Garden of Ray-
theon Co. and Samuel Snow of Med-
way Marine, when presenting the
award, estimated the Givens Buoy
Life Raft has already saved more
than 150 lives.

Last yvear's Caribbean Hurricane
Allen caught a 48-foot, 30-ton keteh,
crewed by four experienced charter-
vacht professionals, with seas over
30 feet and winds to 170 knots. The
craft was blown completely out of
the water above the tops of waves.
Two crewmen, washed off the deck
but secured to the boat by safety
lines, reported they saw daylight
under the full length of the airborne
hull,

After four knockdowns of over 807
with the masts underwater, the
yvacht began to founder and the crew
launched their Givens Buoy raft. [t

To keep the new Givens Buoy raft stable,
two underwater ballast systems are used.

inflated upside down, but quickly
righted itself, and the crew got
aboard as their ketch went down.

Then, for 44 hours, the men inside
the covered raft rode out the hurri-
cane. Breaking seas sometimes bur-
ied them under six to eight feet of
water and rolled them up to 80°, but
the inflatable never capsized. “A
conventional life raft would have
flipped over and been blown away
like a Frisbee, and we would have
been dead,” one crewman com-
mented afterward. When the four
were finally rescued by a Norwegian
supertanker, they learned the ship's
wind gauges had logged gusts to 180
knots.

The water ballast of some rafts
can be pushed along by the seas and
cause the raft to somersault, Givens
explained to PM, so he developed a
patented two-part system that
maintains an extremely low center
of pravity—even when survivors
are dumped to one side of their com-
partment by cresting waves. The
rafts have also skidded successfully
across coral reefs to pet shipwrecked
gailors ashore, Larger offshore rac-
ing and pleasure craft, as well as

= R .

BREMEL

Bon't let a dull chain slow up your cutting

project

the day.

Reach for the Dremel Chalnsaver and save

In minutes, the new Dremel Chainsaver re-
stores your chainsaw o ifs origing) sharpness.

No more hand filing. 25,000 rpm motor does
the job quickly and easily.
A bullt-in guide shows ot whal angle 1o
hold the tool to get a sharp cutting edge
avery time on most chain sizes.

Chainsaver. Another work-saving tool
from Dremel. Avallable wherever line
tools are sold.
DREMEL, Division of Emerson Elec. Co.,

; Racine, Wisconsin 53406.

30  POPULAR MECHANICS



commercial and fishing vessels, are
now carrying his Coast Guard-
approved Givens Buoy raft, Jim Giv-
ens told us.

Lifesaving fabric

It’s 1100 percent more dangerous to
hike, jog, bicycle or walk along a
highway at night than in the day-
time, estimates the National Safety
Council. If so, a new 3M product
should lower the chances of being
hit by a car in the dark by nearly
that much. It's called Scotchlite Re-
flective Finish by 3M, the maker.
When applied to nylon fabric by
Arthur Kahn, it becomes Early
Warning, and when Wamsutta Fab-
rics uses it with a blend of polyester
and cotton, it's called Flashback,

In daylight, the treated jogging
suits, running shoes, armbands,
headbands, book bapgs and back-
packs look like any other. But
viewed at night in a car's direct
headlights, the reflective material
bounces the beams back to the driv-
er to make the item glow. Microscop-
ic reflective beads aim the bounce-
back light, and the fabric itself can
be any attractive color.

For youngsters heading for school
early or coming home after dusk, a

reflective pack or book bag may be a
lifesaver. The Renegade backpack,
of Arthur Kahn Early Warning wa-
terproof heavy-pack nylon, can car-
ry books, It's $30 at sporting goods
stores or by mail from Piccadilly
International, 11 Belmont Circle,
Trenton, N.J. 08618. Frostline, at
Frostline Circle, Denver, Coleo.
80241, al=o has reflective do-it-your-
self book-bag kits. Bill Rodgers
Sportswear, Catalina, Etonies,
G.U.T.S., Head, Laguna and others
make running items. Garments and
gear of the material seem like an
easy way to add a major aid to night-
time safety.

Where coastal wildlife is

The government's Department of
the Interior has given its latest
report the imposing name of Atlan-
tie Coast Ecalogicel Inventory, and
has announced it is “an important
new planning tool for governments
and industries that contemplate
major developments in the coastal
zone." It's all of that, but it is also a
series of excellent tip-sheet maps
that can show sportsmen where fish
and waterfowl are likely to hang out.
Later this yvear, a similar report is
scheduled for the Pacific Coast.

The maps locate the various en-
dangered species, migratory water-
fowl and commercially important
fish populations, so that factories
and housing developments can be
built elzewhere.

There are 31 maps covering the
shoreline from Maine to Florida.
Each folds up to 4%B-inch pocket
size. They're $2 each from the U.8.
Geological Survey Branch of Distri-
bution, at 1200 South Eads St.,
Arlington, Va. 22202, or Box 25288,
Federal Center, Denver, Colo. B02265.
A detailed written report on the
study is called Atlantic Coast Eco-
logical Inventory—User's Guide and
Information Base, and is $5.50 from
the U.5. Government Printing Of-
fice, Washington, D.C. 20402, ™

FFIE]E Drafting lpﬂluﬂn l'ht
You Grade Yoursell!

Diiscover if you have ability
for drafting — send for free -
Aptitude  Test plus Drafting g,

areer Kit.” No cost or obli-

gation! No salesman will call. Drafiing requires
no special drawing skill or technical ability.
Everything you need supplied with course —

Men! Women! Leam at home in spare
lime with no previous experience.

3 BIG DRAFTING KITS
,_mcwusn WITH COURSE

] When you train at home
“with us for a job in Drafting.

In addition to your full course of nsiruc-
tion, training mids, supplemental teuntbooks
and personsl consuliing, you get thiz beau-

Be

e

TH.HH AT HGHEI

For ** e-time”’ study, there's no
place like home! No schedules, no
Hme lml aing 1o class or “geiting
ready.”’ Eurplh:ng is always at
o fingertips. Go al your own
a Lc:.u'n more FASTER..
ﬂrmuw youa' e 3 “class of one™!

Gel Into @ Career Where Pay Has Been GOING UP!
Salaries lor drafismen climbed 239 durin
from 1973 to 1976, accordin

the 3 years
to 1977 survey of

tiful drafting outfit that includes sturdy.
adjusiable iil-iop drafting able with board,
drafting tools—including T-square, paper,
etc. ... plus valuable dfrawing triangles. lead

holders, sharpener and qual-

ity steel preciston drawing
*inatruments in atiractive fined
s,

12,000 drafismen by American Institwe for Design &
Drrafting. Groduation from this coums does aol insure
that you will get a job, To find out how our gradustes
have done, send for our job placement record, And
Because oppoftunitics vary from one arcs to another.
check the job market in your orea and see how many
jobys are available in the field of drafiing.

AUSH COUPON FOR FREE “DRAFTING CAREER KIT."

Color Brochure, "Carears. in Deafting™ —jam-packed with revaaling
& mmumummm-

plus easy-to-follow, step-by-step lessons and per-
sonal guidance from our instructors.

READ WHAT 2 OF OUR BEST ETUDENTS EAY|

We ara proud of these commanis sent 10 us -
by students when we asked them to avaluate
our course, They may of may nol be typical,
but show what can be done by those who
set thalr goals high and go after what they
want,

I-ﬂfl'"lﬂj lﬂhnu'l
SALARY INCREASED BY 08%. Lipan seming e
I Ogoma: | was e s St N~ .. 1oy Ly LN -‘«‘;:H'I
ﬁmmﬁlﬂﬂ!ﬂg'ﬂﬂz | I':D“E m'ﬂ I Aireadiied Mbpaviery, Mabnsl Nome Aiudy ©osncil l:mhrmﬁuﬂ
Dratiieg and gy wonderhul siaff NORTH AMERICAN SCHOOL OF DRAFTIMG, Dept, PROLI I
Mr. Eirie Farroll 4500 Campus Dr., Newpor Beach, CA 92660 I
III.HI.!TDI!IIHH “The trasfing | have gained Ruzh aptitude texl and drafiing career kil.. ALL FREE
b Marth American Schoal Drlmnnmm me 1o | Mo salesman will call. Check for Gi or WA T, l
wark independently. | am now an assistanl archifect of
Whﬂhmﬁumw and make up 1o 5200 2 | mame AGE |
H.Tummmhﬁpmhm
Nir, Copelami Moxey ADDRESS l
Morth American Schogl of Drafti TAT P
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PM LOOKS AT
A NEW CARVING DUPLICATOR

ast year PM looked at the 3D
Dupli-Carver. This tool is a
smaller, less expensive version of
that one. Its carving capacity is
somewhat less than its cousin, the
professional model (it has a capaci-
ty of 10-in. diameter = 14 in. tall,
compared to 14 x 22 in. for the pro-
fessional version), but its perfor-
mance is equally exciting.
Because more do-it-yvourselfers
are likely to be interested in this
version, we tried it out. Here's how
it works: You set up the original
piece to be duplicataed on the right-
hand turntable and & bleck of kiln-
dried wood on the left-hand one. A
tie-bar connects the two turn-
tables so they rotate in unison.
Any router (up to 3%e-in. body diam-
eter) is attached to the universal
floating shaft. A stylus of a size
matching the router bit is attached
to the same shaft. You turn on the
power and run the tip of the stylus
over the contours of the original—
the router bit automatically dupli-
cates the same movements on the

SPECIFICATIONS—DUPLI-CARVER
T-100 Duph-Carver, 3149, T-110a spinde carver, 34495,
T-110s spead contnot, £330 685; 7600 Black & Decler ol
ar, §30.95; 2vaT4 work lamp, 526,05
W purchased separaiely, Me dema limied above Cosl
$303 80, I ordered as & package, ihe fe ara 280, Efher
wiaty, shipgersand is via LIPS, iresght collecl,
; Lagkowskl Entarprses Inc., Dept. P 280,
4004 Yast 108h St Indianapolis, na. SEFEE

Stylus is adjusted so It projects slightly
more than the bit for reughing; this leaves
anough stock for fine detalling.

Thﬂgummmhﬂlt-mmnhuﬂm
Ing In charry wood, The original figure on
the right s & ceramiz plece.

The baske unit comes without the router.
You can adapt yours or use their model.

A fine atylus and bil ere teamed to carve
minute details. Router bit foliows every
contour “traced” by the stylus.

Samples of completed work In cherry, an
ideal wood for such duplicate carvings.
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block of wood. This remarkable in-
strument makes you an instant
“master carver.”

The basic unit comes with three
stylus sizes (Y2, Y% and ¥ in.), two
router bits (Y and ¥ in.) and two
turntables. The router isn't includ-
ed, but you can use your own if its
body diameter is 3% in. or less,

An accessory speed control is also
offered and it's well worth the extra
cost. With it, the router can be oper-
ated at slower speeds to preserve bit
temper and sharpness. It also less-
ens screeching router noise.

Instructions for Dupli-Carver are
gasy to follow. Read them before
use. Practice with scrap to mas-
ter setting-up and use technigues.

The tool is engineered to assure
success, In the first stage, for exam-

Typlcal setup for carving with the spindie
sccessory. Note the speed control here.

Baslc set of styluses and cutters, Both
ends of second stylus are used o trace.

ple, you start by following the origi-
nal carving with a stylus that is
twice the diameter of the router bit
being used. Thus, when carving with
a Y-in. router bit, you use a Yin.
stylus. Also, when you set up the
stylus, adjust it to just touch the
table. At the same time, you leave a
W-in. gap between the bit bottom
and the table. Thus, you are assured
of leaving material (i.e., you are
undercarving) in the rough stage.
This is important because you want
excess wood to do the fine-detail
CATVINE.

If you plan to do serious duplicat-
ing carving it might pay to order the
complete setup at once.—Kosario
Capotosto and Harry Wicks

Doctors Prove You Can Help Shrink

Swelling

Of Hemorrhoidal Tissues Due To

Inflammation. Relieve Pain And Itch Too.

Gives prompt temporary relief from
hemorrhoidal pain and itch in many cases.

Doctors have found a most effective
medication that actually helps shrink
painful swelling of hemorrhoidal tis-
sues caused by inflammation. In many
cases, the firat applications give
prompt relief for hours {rom such pain
and burning itching.

Tests by doctors on hundreds of pa-
tients showed this to be true in many
cases. The medication the doctors used
was Preparation H¥®—the same Prepa-
ration H vou can get without a prescrip-
tion. Ointment and suppositories. Use
only as directed.

Here's your introduction
(ORUTREH] E ]
hobby of

MODEL SHIP
BUILDING

e

Limited time offer gives you

everything you need fo build the HMS BEAGLE—
at an unprecedented low prical

It nily fooks hard. But with this hand-crafted Mamoll kit—
imported from italy —it really is easy. All parts are pre-cut of
walnut and other rich hardwoods; assambly is simple as you
lollow the step-by-step instructions and lange scale plans,

Everything—and we mean sveryihing—Is included. You get over  How 10 Bulld Ship Modsla:
$15.00 worth of toots. You get the 64-page, B14 x 11inchbook pictured |t Begmners Guice

above (sells regularly for $8.05) and you get a magnificent kit of the

HMS Beagle, the ship Charles Darwin salled during his 5-year voyage

10 the Galapagos islands in 1831, A S160.00 value for just 298.00f
The Beagle has beea falthfully recreated to her earber conforma-

drads of drawings of ingi-
vidual ship parls; ghes a compne
hensive pscture of mooel ship con-
struction, buliding techniques, ship

tion &s a British man o'war, complete with eight cannons. Solid brass, e b
cast bronze, and detailed wood fitlings are usad throughout. When
compsetad, you will owr a museurn quality historc ship modal that We pusraniss salisltaction.

slands an impeessive 25 ° long with masts towaring 20° high, and
worth far more than the original low kit price.

Kit, tooks, materisls nd handbook ol S0.00

{Kit alona regularty seils for §139.00).
A $273 for shipping and handiing.

If you Bfe less than de
lighted —for a0y reason—
fatin It witthin 30 days and
rm;ﬂmudlumhncbd 1
in

.

MaxEs
a
GHEATG!FT

MODEL BEXPO, INC. 23 Just Foad, Faidfieid, Mew Jersey 07006 Depl. PM-2

Pleams sendme _______ kilis) of HMS Beagle @@ $98. Include 1ools, materals, handbook,
o catalog. (M. residents add 5% sales tax) Stock Mo, MY20T

Cw chisth of Mongy order is anclosed,

Chavge my creovt caet [ wisa (A 5375 pex kit fo¢ shipping and handling)
[} Mestoe Crarge [ denevican Express [ Send catatog only & 53
Mt

ok Catalog of Mo lﬁ:ﬂui Addross

T

shiig moxals, only

$300 (Sent freg | | o o5 R Zp

with Kif order)

For faziast sarvice on credit card orders, call collact (207) 575-6251.

—_——————
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GAMN'.

YourChainSaws

Tired of a dull chain saw? Sharpen that saw with GAMM's patented, all-metal chain saw sharpener
AMUST for any chain saw owner! GAMN guarantees proper tooth uniformityand cutling geometry

ONLY ¥

) $19.95

In Indiana calk

Y

Companion.

l"'ina;l

for best saw chalkn cutling efficiency — in minutes.

Just clamp the unit to the bar. GAMMN s uniguely designed set-up mechailsm securely clamps
each tooth in place. Gutting is performed by a dependable carbide burr . |
wheels to wear out. This simple operation assures ionger-last

Call now 1-800-457-3392
1-812-867-6489

never any grinding
chainsaw lite. Usaanywhere — at

home, shop, oF in the forest. Pays for itsel many timeas oves the $19.95 purchase price. Call aur tall-
free number: 1-B00-457-3382 or send chack or money order

PMZ-B1

GAMMN Enterprises, Inc. Plaasa rash GAMN Sharpener(s) al 31988 each plus 31 65 shipping and
A.A. 5, Box 194 mandling par unil ($3 00 outside U 5.} Send check, mongy omder, VISA or
Evangvilla, IN 47711 MASTE HCHARGE Seeadind NOCO D & Pleasa aliow 3 13 & waaxd Salively
Check: [ vI5A [ MABTERCHARGE Credil Cand Mo Exp. Date

Indiana Ressdents: Add 4% sabes tax Madain the U.S.A I
Marme

Address Phoma

City Stala Zip . e N AT}
IMPORTANT: Plsase stalo meke and model of sow whon ordering. P B o A v

Chigin Saw Maka Saw Model Filn Siza
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Join the Painting Revolution
with the No Clean up
Docken Spray Gun

No Clean up * Instant Color Change * No Clogging * Ne Overspray

This lightweight spray gun works with any compressor producing 40 1o 120 PSI. Thae
adjustable pattern sprays a smooth even line withoul sny clogging. Use it for peints,
solvents, soaps sven liquid rubber or sirplans depe, Our disposable cup system is a
painters dream, color change and cleanup take only am instant,

IF you wsproy asything, you nesd this spraygun. regulorly sold o1 549.95. Send lor
one today, ipeciol offer of 339985 includes 1 sproy gun, | large bore siphon tube
and 10 reserveir cups. Include 32.00 lor shipping. Dealer inguiries welcome. If mol
completaly sotivfied return in 15 dovs for o Rull refund.,

Feter, Faul & Wilbun Gn,

244 Hamline S., 5t. Paul, MN 55105
1-612-699.1727
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Strate
&Tactigg

A complete game in each issue that
recreates one of history's great battles or
one of today"s potential crises.

* Game, playing pleces, map

* Fascinating historical data

# Game reviews and ratings

SUBSCRIBE TO

A ready-to-play science fiction/fantasy
adventure game in each issue.
* Game, pieces, playing surface
* Sclence fiction/fantasy stories
# Reviews of games, books,
and other media
s fF §F F F 3 B § |
Send check orM. 0. fo:

SH Dept, 1276

257 Park Avenue South
Mew York, NY 10010
Please enter my subscriprion to Ares for
[ 1 yr (6 issues) 516
[0 2yrs (12 issues) 330
Please enter my subscription to 88T for
Cl P yriGissues) 518
1 2yrs(12 issucs) §34

MNarme

Address

Chity Seate Zip

You can pse [ Visa or [ Mestercard (check oncl.
Acel Nr Exp. Daate




by Mort Schultz

Most foreign cars have MacPherson siruts in both
front and rear suspensions. When they fail, they are
overhauled by Installing mew cariridges.

REAR STRUT
TRANSWVERSE ARM

ColL
EPRING

T,
iﬂmnns 0

Cirie ﬁ?i‘lr

FRONT STRUT

M:wl’imrﬁnn unitz which can be fluid from the cylinder, replenish
overhauled may be repaired in the unit with fresh fluid, inspect the
one of two ways, The easiest way is  parts and reassemble the unit.

to remove the piston rod and ¢vlin- The problem, for the Saturday

. 1114 assembly from the shock absorb- mechanic, is inspecting parts: You
R ~=#a ©r housing. Replace these parts  must measure the cylinder and pis-
f ey =5y with a preassembled, fluid-filled  ton-rod assembly for wear and run-
Faane L Rl eartridge that you drop into the  out. This requires expensive, pre-
- \ housing. Cartridges are manu-  cisely calibrated measuring tools,
L] 1 [ factured by many leading shock including n micrometer, dinl gauge
|- e ulr':'-‘nrht-r companies. and runout turntable. This article,
\ ! T ORED The other, more complex method therefore, describes overhaul of
b e Q’ﬁ of overhauling a shock may not be  MacPherson shocks using preas-

» worth the trouble; You must disas- sembled, fluid-filled cartridges.
semble the shoek absorber, drain Overhauling is similar from one
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L
PREASSEMBLED
FLUID=FILLED
CARTRIDGE

SHOCK
ABSORBER
HOUSING -

PULL DOWH
STEERING
ARM AND
DISENGAGE
STRUT

RETAINING BOLT

SUSPENSION

I = SUPPORT
[ALSO CALLED
INSULATOR)

“SPRING SEAT

.
" SPRING BUMPER

COIL SPRING

DUST COVER I

I

After strut |s removed, disassemble the top
mount. Make sketch 'o ease reassembly.

Once the strut is removed (below) and the
top mount I8 disassembled, it's an easy
procedurs 1o drop in a new, pre-

&) assembled cartridge (left).

REMOVE TOP
MOUNT NUTS

CiSCOMNECT BRARKE
HOSE 'AND LINE

. BEMOVE WHEEL
AND TIRE

-t

REMOVE LOWER MOUNT w

car to ancother. I've selected the
MacPherson struts used in most
Toyotas as an example of how to
overhaul. Use this procedure as a
guide to overhauling units in vour
CAr.

First you must remove the unit
from the car. Here, the procedure
differs from one car to another. 1'll
explain how to remove a MacPher-
son strut from a Toyota, and then
I'll demonstrate how to overhaul
one.

Adviece on removing MacPherson
struts from other car models follows
the discussion of overhaul proce-
dures.

Removing Toyota struts
To remove a MacPherson unit
from a Tovota, proceed as follows.
1. Raise and support the car on jack
stands or ramps after loosening wheel

nuts. Don't work under a car that is
supported only by a jack. Remove
the wheel and tire.

2. Clean dirt from the brake-hose
and brake-line connection, and dis-
connect the hose and line. Insert
clean plugs (golf tees are suitable)
into the open ends of the brake hose
and brake line to prevent fluid leak-
age,

3. If the car has electronic brake-pad
wear indicators, disconnect the wires
from the brake caliper.

4. Remove the three top nuts hold-
ing the MacPherson assembly lo the
fender housing from inside the engine
compartment. Then from under the
car, remove the two lower-mount
retaining bolts that hold the strut to
the steering arm.

5. Pull down the steering arm to dis-
engage the MacPherson assembly
from the arm. Grasp the MacPherson
housing and swing the housing to
one side, Pull the unit free from the
suspension arm.

Overhauling MacPherson units

Note: The following discussion, al-
though specifically applicable to
Tayotas, can also be used as a repair
guide to other MacPherzon shock
abzorbers which ean be over-
hauled.

Mount the assembly vertically in
a vige, You may have to fabricate a
Jjig(use the illustration on page 37 as
a puide). Grasp the jig by the vise,
and secure the bottom of the Mae-
Pherson housing to the jig with nuts
and bolts.

Using a spring compressor, com-
presa the spring. Then pry the dust
cover off the top mount, Loosen the
top nut by grasping the spring seat
with a spanner wrench, vize grips or
some other suitable tool, and then
turn off the nut. Now, take off the
suspension support, dust seal,

spring seat and spring bumper.
Slide off the coil spring (still held by
the compressor),

Check out the shock-absorber
housing to see if fluid is leaking.
Then test shock absorber action to

Use a punch and ham-
meér 10 rémove the up-
per cap of the MacPher-
son strul. Do this care-
fully and try to avold
bending in the lips of
the housing. i you have
banged in the housing
lips, straighten them
out again, using the
punch. If the lips are not
properly siraightened
out, it will ba almost
Impoasible to engage
the wrench to remove
the ring nut.




LI
a8 |

il

d

see if it's adequate (see Saturday
Mechanic, page 37, Dec. '80). If the
shock is damaged, open the unit and
remove components as follows.

1. With the shock-absorber housing
held vertically in a vise, remove the
upper cap. Some are screw-type fit-
tings. Others are removed with a
brass punch and hammer. If the cap
is damaged, replace it.

2. Uging a bar-type wrench, loosen
and remove the ring nut. If you don't
have this kind of wrench, hold a
brass punch against a notch in the
ring nut and tap the punch with &
hammer until the ring nut loosens,
Ifthe ring nut iz damaged, get a new
oTLe.

3. Remove and discard the gasket.
Use a new gasket when reassem-
bling the unit.

4. Lift up the piston and remove it
with the piston-rod guide.

5. Aemove the cylinder from the
shock-absorber housing and Insert
the new, preaasembied, fluid-filled
MacPherson cartridge. Reassemble
the unit in the reverse order of the
procedure just deseribed.

Toyola strut reinstaliation

To reinstall the unit in a Toyota,
guide the three studs of the top

DIAMETER
12,6 MM (0.5 1M

BOLTS ROLD
STRUT TO JIG

mount through the three holes in
the fender housing. Place the lower
end of the shock-abzorber housing
over the collars on the steering arm.
Hand-tighten the two lower-mount
retaining bolts holding the unit to
the steering arm.

Install and tighten the top-mount
retaining nuts to 1522 foot-pounds
{ft.-lb.) (about % turn with a conven-
tional wrench after nuts are finger-
tight). Tighten the two lower-mount
retaining bolts to 5566 ft.-1b. (1% to
1% turns by normal wrench).

H
5
i
H

§
?E; g § £33
R

Reattach the brake hose and
brake line, and the brake-pad wear-
indicator multiwire connector, Have
front-wheel alignment checked.

How Datsuns are done

All Datsun models, except the
pickup truck, have MacPherson
strut assemblies up front. Datsun 2-
cars (240Z, 260Z, 280Z and ZB0ZX)
have them in the rear, as well.

To remove MacPherson assem-
blies for overhauling with preas-
sembled, fluid-filled, replacement
cartridges, proceed as follows.

1. Raise and suppori the car's end.
Remove the wheel and tire,

2. Remove the brake callper.

3. Take out the lower-mount retain-
ing bolt that holds the MacPherson
shock-absorber housing to the steer-
Ing knuckle arm. Separate the shock
from the steering knuckle arm by
pushing the transverse link down
with a pry bar. Place a stand under
the strut for support as you detach
the strut from above.

4. Remove the three top-mount
retaining nuts from the engine com-
partmant. Then take the MacPher-
son unit to a workbench for over-
hauling.

5. To reinstall the assembly, reverse
the procedure just deacribed. Tighten
top and bottom retaining fasteners
by hand. Then, tighten top-mount
retaining nuts to 18-256 ft.-lb. (ap-
proximately % turn with a conven-
tional wrench), Tighten the lower
mount retaining bolt to 53-72 ft.-1b.
(1% to 1% turns with a conventional
wrench),

Don't forget to have front-end
aslignment checked.

Overseas-made Chrysler cars

All of these models have MacPher-
son units that can be overhauled in
the same way. However, MacPher-
son assemblies of Dodge Colt and
Plymouth Champ  hatchbacks
should be treated in the same way as
GM X-body models, Ford Escort and
Fiesta, and Mercury Lynx (see last
month's Saturday Mechanic). The
following steps show you how to
remove and install MacPherson
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units in the Dodge Challenger, Sap-
poro and Colt coupe, sedan and sta-
tion wagon, and Plymouth Arrow,

1. Raise and support the car's front.
Remove the wheel and tire,

2. Remove the brake caliper, disc
and dust cover.

3. Disconnect the stabiilzer and strut
bar from the lower arm. Remove the
lower arm. This frees the lower end
of the MacPherson unit,

4. From inside the engine compart-
ment, remove the top-mount bolts
holding the unlt. Remove unit from
the car and overhaul it.

retaining bolt In order o release the strut.

Note: To disassemble the top
mount, remove the dust cap from
over the top-mount securing nut.
Before reinstalling this cap, pack
the inside of the insulator, which
containz a bearing, with wheel-bear-
ing grease,

Reverse this procedure to rein-
stall the unit, then follow these
guidelines.

B Hand-tighten top-mount bolts
Then tighten them to 7-11 ft.-lb.
{about % turn with a conventional
wrench). F

B Hand-tighten the lowerend of the
MacPherson unit to the steering
knuckle. Then tighten it to 29-36 ft.-
Ib. (% to 1 turn).

B Have front-wheel
checked.

Honda's front, rear struts

MacPherson strut shock absorb-
ers are used in the front and rear
suspensions of all Hondas except the
station wagon. To remove front-sus-
pension units, proceed as follows.

1. Raise and support the car's front.
Remove the wheel and tire.

2. Undo the brake-hose clamp at-
tached to the shock-absorber housing
and release the brake hose.

3. Remove the brake-caliper assem-
bly. Fashion a wire hook and hang
the caliper from the car body.

4. Undo the bolt attaching the Mac-
Pherson shock to the steering knuck-
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alignment

le. Tap the steering knuckle with a
hammer to separate it from the
shock.

§. From inside the engine compart-
ment, pry off the rubber cap
the MacPherson top-mount retaining
nut. Remove this nut. You can now
take the MacPherson unit from the
car and overhaul it.

Note: The MacPherson top mount
contains a roller bearing., During
overhaul, handle it carefully. If it's
damaged, replace it. Before rein-
stalling the bearing, lubricate it
with wheel-bearing grease.

To reinstall the overhauled Mac-
Pherson unit, reverse the order of
the disassembly procedure above,
and secure lower- and top-mount
retaining fasteners finger-tight.
Then, tighten and top-mount retain-
ing nut to 33 ft.-1b. (one-half to three-
quarters turn with a conventional
wrench). Tighten the lower mount-
ing bolt to 47 ft.-1b. (three quarters
to one turn with a wrench). Have
front-wheel alignment checked.

To remove rearsuspension Mac-
Pherson shock absorbers from a
Ilenda, follow this precedure.

1. Raise and support the car's rear.
Remove the whee! and tire.

2. Undo the brake-hose clip attached
to the shock-absorber housing, so you
can shiit the brake hose out of the

way.

3. Disconnect the parking-brake ca-
ble from the brake drum.

4. Loosen the inboard bolt of the
lowear control arm and the radius-arm
forward boll. Remove the bolt attach-
ing the bottom of the shock to the
hub carrier,

5. Working Inside the trunk, remove
the top-mount retaining nuts. You can
now remove the shock absorber, but
you may have to twist the hub carri-
er to gain clearance.

In reinstalling the overhauled
unit, reverse the order of the abhove
procedure, and hand tighten all fas-
teners. Then, using a conventional

wrench, tighten them to the follow-
ing torque valves.

B Shock absorber te hub-carrier
bolt—36 ft.-lb. {one-half to three
guarters turn),

B Radius-arm forward bolt—61 fi.-
Ib. {1 turn).

B Lowercontrol-arm inboard bolt—
40 ft.-lb. (three gquarters to one
turn},

1971-78 Mercury Capri

To take MacPherson strut units
from the front suspension for over-
haul, follow these steps.

1. Raise and support the car’s front.
Remove the wheel and tire.

2. Disconnect the brake hose at the
brake caliper i the car has disc
brakes, or at the brake backing plate If
the car has drum brakes. Stick a plug
{(golf tee) in the end of the hose.

3. Place a jack under the control arm
and it up to reduce coil-spring ten-
sion, easing removal of the Mae-
Pherson unit.

4. Pull out the cotter pin from the nut
holding the end of the connecting rod
to the steering arm. Then remove the
nut and separate the connecting rod
and steering arm. Lower the jack.

5. Pull out the cotier pin from the nut
holding the control arm to the lower
end of the shock. Then remove the
nut and separate the control arm
and shock.

6. H you are working on a model that
has disc brakes, remove the brake cal-
iper.
7. Working Inside the engine com-
partment, remove the three boilts that
attach the top of the MacPherson
shock to the fender housing. You can
now remove the shock.

To put the unit back into the car,
reverse the order of the above steps,
and observe the following.

B Bleed brakes before installing
the wheel and tire.

B Install a new cotter pin on the nut
holding the control arm to the lower
end of the shoch. ™




400 electronic kits: test instru-
ments, computers, amateur radio
gear, electronic educational pro-
grams, color televisions, stereo
components, R/C gear home prod-
ucts, energy conservation de-
vices, marine and aviation gear,
and more — things you've always
wanted and needed, now at low
kit prices from Heath.

Discover the fun of kit building -
it's a great way to relax in your
spare time and share a rewarding

Heathiit produchy are displayed, 5oid and serviced ot Hesthiit Blectronic
Centers® nattorrwide. Contall your telephone directary white pages for JoCanon
*Units of Yeritechnoioqy Electronics {orporation. Some retail prices may

e slightly highes

pastime with your whole family.
The useful items you build will re-
flect the pride of your craftsman- RIC Gear

ship, too. The famous Heathkit
illustrated manuals make it easy
for anyone to build reliable, f

professional-quality kits. Computenized

SEND FOR YOURS NOW!
The 104-page catalog is Freel if coupon Is mizsing write:
Heath Company, Depi.017-742, Benlon Harbor, Ml 43022

2

[ 1 | =g Becl o Nl W=t s L]
I IE EII‘IIII( Heath Company, Depl. 0T7-742,
Benton Hartor, M 47005

Send my free Heathikdt Catalog now,
| am not currently receiving your catalog.

City State
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Last chance to save $40 to $50!

DON'T MISS OUT ON TRAVELLIN’ FRIDGES FROM $99!

Our $30 off-season discount ends with this ad. To ensure this saving and avoid the $10to 520
"8l price increase call toll free or use the coupon. You save up to $50 if you act now.

You've nucely gotten away on your long
awaited vacahion, camping tnp or long week-
end with the famuly. You're comilortably
Crulsing in your car, van or rec. vehicle along
a busy mierstate with lew rest stops ar
regtaurants. You guessed it. ..the kids want ko
stop for a snack. But your Keolatron P34 or
P34A is full of sandwiches, cold pop, fned
chicken.. home made, fresh and cold. The
family helps themselves and you've saved
valuable vacation ime and ancther expensive
restaurant bill.

You're a commuter, a salesman or a
trucker and you spend many hours in your
vehicle daily. You've often longed for a fresh
snack or cold beverage as the miles tick away,
Heaw with your amazng Koolatron P10 plugged
in beside you, you open the lid and instantly
fromsh foxxd and dirinks are al your lingerbips.
You're refreshed. . . you've saved an unmeces-
sary stop, ime and money,

AFFORDABLE CONVENIENCE

Home relrigerabion has come a long way
since the days o the ice box and the Block of
ice. But most of us resign curselves to doing
without the same convernience once we leave
our homes. Or, we revert back o the cooler
and ice routing of days gone by, simply
because there's never been any
ang inexpensive altermative. But now, lor the
price of a good cooler and one or two seasones
of buying e, {or about 10 family restaurant
meals), all the marvels of home
are available electronically. And the sloppy

ice cooler with iis soggy and spoiled food can
become a stone-age memery for you. An
electric sclid state module. . .makes this port-
able refrigeration revolution possible.

Thase minatunped fhermoesecine modubes
raplace all the Dulny COmplax ppng

Coils, comprassons and MOIOrS in Conentional
portabde melrigeralons.

Uhilized by NASA scientists, as the anly

refrigeration system for rockets and satellites,

thermo-electric cooling has been in use lor
almast & quarter cenhury, Thess exponsive
maodules were selected by NASA for some
basic reasons . .. they're gmall {about the size
of your watch).. .they're light weight {they
weigh less than a package of cigareties)...
they're totally reliable ithess modules are
completely solid state and have no maoving
parts). .. they require litle power (they

use the same power as one of your car's tail-
lights).. .they're completely insensitive o

tlting, bumping, vibration, (which causes
failures to conventional compressors, molors
and piping). . .theyre powerful (these modules
have the same cooling power as a [01b. block
of ice)...and they never wear cut or break
down. And for portable refrigeration where
you require 12 volt DC. power, thermo-
electric modules are the most efficient. These
amazing haat pumps have not only gone to the
maon, but have provided the breakthrough
for Koolatron's truly reliable, lightweight
portable refrigerators.
THOUSANDS IN USE

Koolatron Industries Limited now has
tens of thousands of these electronic fridges in
use worldwide using these same powerful
solid state modules. The rebability, perfor-
mance and convenience of electronic refriger-
aton has now been dramatically tested and
proven in all kinds of lemperatures, conditions
and environments from Australia to Alaska.
Benit 1o take b, these electronic modules
are encasad in tough, plastic insulated chests
that are designed 1o be rugged and trouble-
free. Non-rusting hinges and latches prevent
carrosion in salt water environments. And
with only cne maoving part (a small 12 voll lan)
Koolatron portables ssldom sse s service depot.
Koolatron's combination of space-age heat
pumps and quality enginesring have now led
to a whole family of slectronic portable refrig:
erators and food warmers thal eliminate costly
ice and provide “home refrigeration” conven -
tence at sane and sensible prices



MODELFI0- THEFERFECT Staar
CAR FRIDGE n Canada 0106 $100.00)
kFOOD WARMER *1DEL fricws

Holgs approx. 17, 12 or

m usn-nm 1 ik
pwitch. Tough,
mue

Poﬁwuphm
case. Exl 16"'Lx 11'"'Hx
11127 W Int 1112 "L x
B"H x "W with 10 litre
| capacity (0.4 cu L)
wanighs 10 lbrs. empty.
Oparales from supphed
12 voll powesr Covd in
vahicles o wiith optiohal
12YDCAT0MAL power
adapior

Fodlatren’s PI0 not anly makes a great
car Iridge but ot a llick of a switch lets you
bring herms your favourite fast foods "piping
heot”, Comes with 2 9 1. power cord that just
plugs inle your ekgaredts lighter. Amazingly
easy 1o operate. . .one switch selects hot or
cold_ A second switch allows you to relrigerale
normally or select maximum cold. With your
engine off, you can operate several hours and
still start your engine 1o recharge your battery.
“A low battery” indicator warns you when it's
time o recharge. With the power oll, your P10
keeps sverything het or cald for many bours in
its well insulated case.

Az a travel fridge the FI0 keeps your
favourite foods and beverages tresh and cold
wherever you go. lf you're & salesman, your
food samples will arrive perfectly hot or cold
every tme_ I you carry insulin, medical
zamples, dietetic foods, your PI0 will never
leave your side. Great lor private planes.

Photocraphers will find 1 invaluable for
keepung expensive films from going bad. And
mathers. . now you can refrigerate baby's
formula in your car ther heat it with the flick of
a switch. Powerboaters, just plug it into your
boat's cigaredte lighter, and keep & day's food
and drink e cold withaut runmng inlo shore
for ioe. You campers, hunters and fishermen
will find endless uses bor transporting provi-
sions and bait .. then lake home your catches
and game withaut gpoiling. Terrific for golf
cars,

And with our optional 110 volt adapior
youll find endless uses wherever house
curren! is avallable. At your cottage..
as a bar iridoe. . .in your motel room fora
midnight snack and drink or as a small offics
Iridge. Use as an auxiliary home Irdge when
you're having a party. And it's a nataral at
drive-in movies, aulo races and at sporting
evenis.

The F34 is our standard recreanonal size
portable refrigerator. This new, improved
model has a non-adjustable solid state therme-
stat which keeps your food at normal refnger-
abion temperature ever in 35°F weather, i
halds more than three limes as much as the P10,

Imagine dry. dependable refrigerabon
with the size to match your travelling and
camping nesds, Fits into any boat, van or
camper ar back seat of your car. Plugs into
your cigaretts lighter receptacle and refriger-
ates over 40 lbs. of food (no space wasted by
ice), yet it draws no more power than the P10,
With cur optional 110 valt adapitor, youll find
andless uses as a bar fridge, cottage Iridge,
affice frickoe. Your P34 has all the advantages of
the P10 without the heating cycle or low battery
indicator but with all the capacity needed for
serious boaters, campers, hunters, ishermen
and travellers.

MODEL PMA-
REFRIGERATOR Canads 5E08*
POOD WARMER i *1861 prices

The same sie. calour, wesghtand capacity as
[P P34 bt nCluces. food waiming features,
Tully agdjusiabie lemparaluse contngl and s
baliery warning indcalo:

The P34A 15 our top of the line portable.
It heats, il refrigerates and with specially
designed electronie cireuil contrel {patent
pending) I allows you to dial a complete range
of temperatures from very cold to very warm.

lmamne'lheversuhllﬁ' In seamon,
refrigerate all yodr hunting, camping, boating
and collage provisions, 500, keep
foexds piping hot on your ice-hishing, skiing
and snowmobiling weekends, You can even
dial wine-coaling temperatures. Cur low bat-
tery indicator warns you when you need a
recharge and the sensing crcuits eliciently
contral your power consumphion o save on
battery drain. This 15 our best of the line,
recreaticnal fridge and food warmer with all
the bells and whistles for the disceming buyer

MODEL P - I 5130.00

mgﬁ?ﬂm (tn Cazsda 5180 5140.00)

RECHEATIONAL FRIDGE 1901 pricn
Holds over 40 Ibs. of

Tood and bever

48 pop cans. Redrged
ates in air temperahures
up 16 85* F Rugged ABS
case in sand bege ook
ot with gark brown
nan-cormoding lakches
and handie. Lage 34
I-'Drﬂcm.l;fa{i =T Il]

weighs 17

Exl X1"'Lx 18 Hx
168 W Int 16" Lx12"H
11-12""W. Operales on

12 wolts DG with Suppined
poweet Coid Of with
optonal 12WDCHA0WAL
powe! adaplor

READ WHAT OUR CUSTOMERS SAY:

“We ook meat from Canada and ate it ten
clays later after thawing it in “lorda All our
produce and drinks stayed inbalievably fresh
and cool” 5H, Hamilton, Canada

“The way |y to sell myrelngerator one
woukd think | was of commission We love
it il POP, Houston, Taxas

“The Koolation o everyhing they say
about it in s advertismg, | personally bought
one, lastad it and found it sodesirable that |
gave it to my dawghter and son-n-taw who
made & cToas- country trek om Vermon! to
Cragon with thedr infant dausghier They told
me that aside from theo new Dodge van the
Koctatron was ihe most indispensabla item of
equipment they camed” KM, New Yok MY

I Industries Limited
l Canada 230 Bayview Dnve Bame, Ontano LAN 4Y8

who demands quality, size and complete
versatility.
LAST CHANCE TO SAVE S40TO 5500

nmmmmmmcmﬁmm
Simply complete the attached order
{orm or phone collect and we'll rush you your
portable on our o risk 2] day trial offer. Each
unit comes with complete instructions and a
written | year warranty. In the unlikely event
you ever need service, we have major service
centres in New York, Arizona and Canada.
When you receve your Koolatron, wse it
constantly for 3 full weeks without risk. I you
arderad our opboral 110 vall adaptor. plug it
in, then uss your porfable immediately as a
bar irndge or around the pato or pool. Next
plug it mio your car or RV, Take your family
ot for & weekend trip. Enpoy [resh home
cooked food as you thumb your nose al those
expensive restaurant stops. Then use it on
your boat or in your office ar let your son or
daughter try it al their college dorm. I after
you've thorowghly tested it, you don't agres
that your Koolatron represents a meayjor
bBreakthrough thal will save you time, money
and bather for years to come, send 1t back or
a hull refund. You can't lose. . we guarantee it
%o be amang the thousands to discover
that the e age 15 over! Don’t waste another
dollar on 10w, . order your KEoolatron with no

For rush delivery, call "oll free” by
asking your operator to dial us collect.
Quote the Dept. No. in the coupon below o
guaranbes your saving.

uxmmtwmumuu
56 Harvester Ave, Batavia New York 14080
230 Baywiew Dave, Barme Ontano, Canada
Or use this ha.'ru?ﬁ order coupon
It's unlikely you'll ever see prices
this low again.

rhﬂﬂh&!ﬁﬂﬂt&hm

Dept 1605

E

B8 Harvited Aveie, Batevia, New ¥ork | 4020

Save e 340 10 550 with Heee off -2 8600 pRICes
X il on P10 at 54800 [5106.00 n Canada)
—Xoolamron P34 at S139000 (5149 00 1 Canadal
—Xoolatron PI4A st 515900 (51690000 Canada)

— Xoolatron W0V adaphor ot 52995 (53495 n Canada)
Flease add 5800 for handling and delvary per wnl

| wncderatand that | may return any Bem undamaged
witihum 21 days and receive & il refund 1 | am ol

E

Ol encloss my chack of maney arder for

S —— or piease charge A ke my
DOVisa OMastarcharge O Amancan Exproess

ACCoiant Nimbear

Expury Drate OSend brochure only
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NEW NOW & o,

BOATNG

Double-cabin
convenience

The pleasures of privacy for
two couples or a large fam-
ily are provided with a sep-
arate stern cabin In Wall-
craft's naw 288 Monaco
Suncruiser. The Sarasota,
Fla., builder has provided
two V-berths forward, a
main cabin with head and
convartible dinette. plus the
special aft cabin with head,
allin 2 28-1oot, B-inch V-hull
with 10-foot, B-inch beam
and powar 10 510 hp.

Messy servicing simplified | New salmon-

For the necessary chore of checking chaser
lower-unit gearcase grease, OMC Parts
and Accessories has a handy $3.60 | A deep-V of light-
Lube Pump that fits its one-gallon con- | weight  aluminum,
talners of Hi-Vis and FPremium Blend | this new prototype
Gearcase Lubricant; at Evinrude and | Salmon Boat from
Johnson dealers. Sea Nymph, Syra-
cuse, Ind., uses its
17-loot Stripar Boat
design, fitted out with
the accessories for
open-water  Great
Lakes fishing. Rated
for up to 100 hp, the
test hull has a 70-hp
Evinrude and trolling
15. Long- and short-
arm downriggers get
coho lures deep.

— —

molded-in memaory

New canoe with a

Newest in the long-time line of wood, canvas and fiberglass Old Town cances from Old
Town, Me., the 16-foot, 77-pound Penobscot has a hull of Ottonar/Royalex thal can
remember its original shape and return to it after a bang-up. The $755 craft can carry
860 pounds, and has slight rocker-botiom for added white-water responsiveness.

Under/over water light

Designed to light the way for divers,
but rugged encugh for boatmen, new
BL-1000 Bottom Light by Princeton
Tectonics, Hightstown, N.J., has been
prassure-tested down to 300 feet. Tha
$16 Lexan case has four C cells,
woiks five hours. (Pleass nn fo page 48)
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| NO BIG BUCKS?
' NO UNEVEN
| SURFACES?

NO KIDDING!

use the no-nonsense

#700 SANDBLASTER
from TRI-CON®.

The Model #700 means faster,
| more even work because of its
patented design: there's no
bulky container to get in your
| way, just put the aspirator tube

right in your bag of sand, the
| abrasive flow pattern covers

the same area as conventional
| blasters in half the time, and
the #700 works with an
pressor dellvering 1.5
60 P51 and up.
At §52.50 — a cost far below
conventional sandblasters —
you'll be amazed at the work
load the #700 can tackle, It's
s0 easy a first-time user can
become an expert in minutes.
The #700 is ideal for home
shops., metal finishing, auto
body repair, cleaning brick,
etching wood, etc.

For $52.50 you get the com-
plete #700 package including a
long lasting ceramic nozzle.
We pay postage and handling
in the continental U.S.A.
Order by April 30, 1981 and
receive a coupon good for 50%
off any other Tri-Con product.
To order send this ad. your
address, and a check or money
order for $52.50 (U.S. funds)
payable to:

cam-
FM at

TRI-CON®, INC.
27331 Tungsten Road |
Cleveland, Ohio 44112'.2'J
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FREE
FACTS
KIT

Now! Earn up to 815

A Free Fact Kit 1ells howyou can make $5,
510, evan 515 an houror mor@in your spara
timel

A patented, sasy-to-use woodworking ool [
— vz Shopamilh Rouls A — lets even
baginners quickly tum ol A big volurme of
beautiful wood products and gifts that sell
themsalves on sight, al handsome profits.

You'll have fun making and selling dozens |
of fast-selling lems. You can even start a
moneymaking furniture repair and
restoration business |l you like. |t's tha
parfect way Lo turn an enjoyable and
satisfying hobby inta axira cash while
bedng your own boss|

FREE FACTS KIT

Mail the coupon

angd wall send you
informaton aboul

Ihis profitable op-
portunity. We help

wiou gerdt started wilh

a “Biveprnt for Suc- |
casgs” manual, ad- |
wirtising  materiais
propect ideas, pal- |
terns, produciion

#icks | and momei

Mall your coupon TODAY!
I N BN

Shopsmtﬂ'lhc.l

The Woadworking Company
Depl, 2607

750 Canter Drive I
Vandalia, Ohig 45377

O YES! Please mail me your Frea Facts Wil that
tedls how | can make money in my spare lime
with the patentad Shopsmith Router Arm. |
understand et ig no abligation I
Narme
Address
City
State Zip
Cahinatmukers' and professionsd woodworkon
wEE T

new, low-kickback
line of saws range
from $90 to $290.

Paulan’s new chain saw is de-
signed to reduce the chance of
kickback—and reduce
when it does happen.
Beaird-Poulan, a major manufae-
turer of chain saws, has made three
changes in itsa homeowner line:
B New low-kick chain with low-
profile cutters and depth gauges is
less likely to snag on branches and
force the saw back on user.
B Saw handles are positioned so
that the operator's left arm offers
maximum resistance to kickback.
B The shape of the bar's nose offers
fewer opportunities for kickback to
occur because the area on the nose
most likely to cause kickback has
been reduced. P

its  force

FIVOT

ANIS | F,TLP TRAVEL
ARM 15 ' ‘L
RESISTANCE "/
Fa
f
TIF %
TRAVEL
.?{-EWBT AXIS

TORGUE

Hand position A {(above, left) offers more
arm resistance to kickback than position B.

ETANDARD BAR CONTROL-TIP BAR
LARGE-RADILS NMOSE SMALL-RADIUS NOSE

DANGER CANGER
Iﬁﬂ'i% i znwe—?f:: >

New, low-kickback conlour works by re-
ducing the tip area, the cause of kickback.



service and repair

.J'r

BEAT INFLATION!

Cash inon the
huge demand for
small engine repair.

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

Starl your own money . > ﬁilﬂlllllﬂ business!

Im just @ short time, you can be resdy
(o join one of (he Gistest growing indus-
tries in Americe...an industry  where

qualified men are making from SHLO0O (o
L1500 per hour.. . and that's just for labor.
Paits, englies and accessories sdd even
more o the profits.

Becaose the small engine industey hos
grown so quickly, an scule shortage of
qualified Small Engine Professionals exists
throughoui the country. In fact. it pof
unirsual Tor 3 pood small engine mman to e
three 1o four weeks hehind in the summer
and at feast o week behibnd in the winter.
When you see how many small engines
nre in o loday, #' ¢asy to onderstand
why gualificd men command such high
prices—as much wx 31750 for a simple
tone-up thal takes less than an hour!

e

HORSEPOWER
W cuinToN EwGine

YOURS TO

46-million small engines
are in service today!

That's right —there are over forty-six
million 2-cyele and 4-cycle small engines
in service across the LS A, Thats the
official count from the Engine Service
Assn, and new engmes are being built at
a rale of one-million per month! Wiih
fully accredited and approved Belsaw
traiming. you can seon have the skill and
knowledge 1o mike 1op money servicing
these engines. Homeowners and busi-
nessmen will seek you oul and pay you
well to service and repanr themr lawn-
mowers, tillers, cdgers, power rakes,
garden Lractors, chuin saws, mini-bikes,
po-carts, snowmobiles, peneralors, snow-
blowers, paint sprayers. .. the lst s al-

most endless, v
ﬂf@
L]

No experience necessary.

You don’t have lo be a "born mechanic”
of need prior experience. 17 you can read,
you can master this profitable trade right
al home, in your sparetime, withowt miss-
ing a single paycheck. Lessons are fully
llustrated — so clear you can’t go wrong.

ST T Send TODAY

equipment with your course [ (@[
—and it's Yours to KEEP!

fact-filled

FREE

You receive trade secrets

and business plans

We puide you every step of the way,
including tested and proven instructions
on how 10 get business, what 10 charge,
how 1o get free advertising, where 1o gel
supplics wholesale ... all the “tricks of
the trade™. .. all the inside facis you need
1 Assune success right from the star.

Increased Income

“Uve had about
& vears experi-
enee repairing
small enpines ...
but repafes were
oRly i .
il § sigried the
Belyaw Course,”

Walter H, Strick
Campbell, Califormia

With our famous “leam-by-doing” train-
ing method. you get practical "hands-on’
cxperience with specialized tools and
equipment that you'll receive with yvour
truaming pfees 8 brand-new 4 HP engine —
ol veviiry for keep |

SEND FOR FREE FACTS!

Yiwe vizk sodhing v accepling this af-
fer to fimed o o Belsaw freiming can
wive vou Mie shills vou need to increaxe
your income in o high-prafit, recession-
prouf businesy of your awn.

Just fill in and mail coupon below (or
send postcard ) 1o receive full information
and details by return mafl, I [T TODAY!

BELSAW INSTITUTE OF

SMALL ENGINE REPAIR
51F Field Bidy.. Kansas City. MO 64111

There is NO OBLIGATION and

NO SALESMAN Will Call—ever!
BOOKLET! r----memmmcmememneeeeens.. -

Accredited Member National Hame Study Council

1
1
1
o

1 BELSAW INSTITUTE, 571F FELD BUILDING ¢ " I
1 KAMSAS CITY, MISSDURI 6411 1. =" | ;]
¥ [ YES, piaase send me the FREE baokdet that " .. . H
1 pives hull details about starting my own buziness in Smal 1
i ing Repair. | understand there is no obligation and that [}
I no salesman will call. :
1 ]
Telbs wow pou  guacily : Hame — :
Erain. o B wosdr gwm Basy
s a protitable Sparetime =l.’l'lll :
o Fulttime besoness of i
aouir som PLUS complete g GUY ]
detailvon sur 10-Day = =




" WATER SHORTAGE? )
INTRODUCING THE EXPLORERSERIES
COMPLETE SELFCONTAINED
WATER WELL DRILLING RIG

CAN BE USED FOR:

MINING A MATERIAL EXPLORATION
BLAST HOLE DRILLING
HORIZONTAL DRILLING

SOIL SAMPLING

PIER HOLES

AUGER DRILLING

COMCRETE CORE DRILLING

The EXPLOAEA DRILLING RIGS can be pur
chased and operaled for less than the average
cost of ong commaencially driiled water well
Furhermore, the EXPLORER DRILLING RIGS
can be used to drill an unlimited number of
water wellt for home of commarcial use.

Gasoline powared, mil hydrawlic drive industrial
grade constniction - ong man opafation - 27 to
B dismeter wells - Up 1o 500' depth - Fully seif
containgd - Pckup of balles mounted - High
spoad drilling - Compiete Ling ol Accessorias.

Send $3.50 { Refundabie)
To: Piper Hydro Drilling, Inc.
P.O. Box 237

Alamogordo, N.M. BR310 J

.

Enjoy & roaring fire . . .

the sasy way, with PM's Log Splitter!
What could ba more pleasant on a cold,
cold day than the warmth of a roaring
fire. And, you can have all the firewood
you nead and save time and money by
aplitilng that firewood yoursel. POPU-
LAR MECHANICS LOG SPLITTER exerts
some 10,000 Ibs. of pressure and will
sasily split 2 1. langths of maple and ash
logs 12 to 14 inches in diameter, With an
I-baam backbone, double-acting hydrau-
lic cylinder, control valve oll filter, 3-hp.
gasoline eangine and other featlures,
you'll find this log aplitter sasy to bulid
and & fun thing to use. And, you'll save
your back from aching as you split logs
the sasy way. Have more time to enjoy
the crackling fire in your fireplace. Use it
through this year, or siart getling ready
for nexi winter. Either way, it's a very
sound investment. Send for complete
pians and step by step inatructions for
just $8.95,. Send & chack or money order
1o PM Plana Library-Log Splitter, Box
1014 Radio City Station, M.Y. K.Y, 10101

PM LOG SPLITTER

NEW NOW BOATING (Continued from page 45)

Muitiseat hovercraft for low-level flying

Speeds up 1o 50 mph are claimed for the British Jetstream 4-Seater, an amphiblious
hovercraft from Jetlstream USA, 518 Biscayne Blvd., Miami, Fla. Three models—the
4-Seater, a 2-Seater and the Jelstream Racing Hovercraft with one seal, twin thrust
tans and reported speeds o 60 mph—are available, Built-in foam buoyancy will keep
all models afloat at rest; with lift, the vehicles rise 9 inches.

Safety steps that
fit astern

Swimming, diving and re-
boarding after skiing become
much easier with a transom
platform. Models from Tem-
press, 701 South Orchard, Se-
attle, Wash., extend aft 20
inches and come in left and
right 32-inch sections o com-
bire with various-width centar
level shapes to clear a lilted
lower unit. Right-hand section
has a retractable ladder; the
left, motor-mount fittings.

A pedal boat built for four is the latest from Ayr-Way Industries, Kendallville, Ind.,
makers of two-seal models for waterside resorts. Pedals pumped by two passengers
operate a direcl-drive paddle wheel, steering is by liller, and the twin foam-filled
pontoons of the catamaran design are reported to make the craft almost impossible

io capsize. Oplions include a vinyl fold-down canopy, (Please tum b page 90|
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even in outbuildings.

Burglars seek easy targets. Few have the
dnring or the knowledge to challenge the
new Perim-A-Tron™ Home Securit 5&
tem. No other burglar alarm under %2.
can give you more protection..or match it
for featuras that will give you and your fam-
ily safety and peace of mind, For starters, it
= wireless, installs in minutes, and is porta-
ble should you ever move.

THE BRAIN VS, THE BURGLAR

Perim-A-Tron's™ ceniral console, or
“BRAIN", employs a microprocessor, mak-
ing it the most advanced security s
availlable for consumer use. With Perim-A-
Tron™ on duty, small sensors monitor doors
and windows ready to signal the “Brain”
from as far as 250 feet, in the event of a
break-in attempt. The "Brain” processes
each signal instantaneously and sounds not
only a self-contained B5db internal alarm,
but also a second 95db remote siren to
augment the inside alarm or for placement
outside to alert neighbors and police.

The Perim-A-Tron™ is 50 easy 10 live with
that pets can come and go through partly-
open windows or slidinﬂ glass doors without
triggering It, yel so vigilant that an intruder
will =&t it off befora he can enter,

The Parim-A-Tron™ Home Security Sys-
tem is not like "hard-wired” commercial sys-
tems that require expensive instaliation, nor
Is it a one-room “intrusion detector” thal
warns you only AFTER a prowler has en-
tered your homa.

THOUSANDS OF SECURITY
OPTIONS

Perim-A-Tron's™ micro-computer lets you
choosze from thousands of three digit disarm
codes. Only know your code. But i
your son's friend receives a “"demonstra-
tien", you can easlly change the code again
..and again. You nead no spacially coded
key which can be lost, misplaced, orstolen.
The system even hag two separate chan-
nals, each with its own distingt alarm sound,
This feature allows you to Zone your system.
For axample: Channel 1—house, Channel
&é—garage, or Channel 1—doors, Channel
2—windows.

HOW IT WORKS

Operating the system is simplicity itsaif.
When leaving, a light on the console tells yvou
that you've armed the system properly, and
hava from 5 10 45 seconds to leave the house.,
house. This variable delay feature, not found
on some expensive commarcial systems, s
salective s0 that it can apply only 10 frequent-
ly usad doors, All other openings would be
set for instant alarm. Upon returning home,
you have ample time to turn the system off,
thereby avolding a false alarm,

if & break-in attempt occurs while you're
away, an alarm memory light on the consale
tells you so. What's more, atter sounding for
10 minutes and scaring away the intruder,

EEF%II'\:"E%I?eI;gnter 2
vour home )

New wireless micro-computer security
sysiem installs In minutes and
guards doors and windows—

Perim-A-Tron's™ 24
bution keyboard glves you
protection & $2 000 commercially Installed

sysfem can't beal. Includes powarful remole hom.,

the system shuts off automatically and re-
sots itsell.

A CONSTANT GUARDIAN

Leave Perim-A-Tron™ in Test Mode dur-
Ing the gay and it will signal when anyona
Isaves or enters. Thisthoughtiul signal will
nol operate the remote horn but gives a 2%
sacond warning on the internal speaker

anly.

"'r' power fails (or is cut-off), the console
has a battery back-up. And each battery
powered transmitter'sensor will signal at
the console if the battery runs low.

The Perim-A-Tron™ system is highly re-
gislant to false alarms because il ia not sen-
sitive to motion or sound. Pets can roam at
will, curtains can biow in & breeze, you or
your children can vislt the kitchen for a mid-
night snack— all without setting off an aflarm

COMING HOME SAFELY

What i!gnu interrupt & burglary in pro-
ress? Perim-A-Tron™ protecis you again.
arry a transmitter in pocket, purse or brief-

case [It's about the size of a cigaretie pack).

With simple modification, it will set off the

alarms, inside and out, at the press of a

button,
COMPARE IT

Hard-wired “commercial” burglar alarms
can cost 52,000 PLUS a monthly fee {and
you still never own i7). Motion and sound
detectors cost up to $200 par unit and cover
only limited areas. Your home may require
two or three of these units and, in most
cases, no alarm will sound until AFTER a

rowler is inside for 30 seconds or more.
m=A-Tron™ combines pre-entry protec-
tion with micro-electronic circuitry 1o pro-
vide the most protection at the lowest cost,

U.L. APPROVED

The Perim-A-Tron™ Home Sacurity Sys-
tem is listed by Underwriters Laboratories
a5 a burglary protection device, a rating
which goes beyond electrical safety. To earn
this listing our alarm was thoroughly tested
for critical burglary protection functions
such as tramsmitter range, sound volume,
battery back-up, keyboard component life,
battery failure warning, and test lunction,
This tough-to-get U.L. listing resulted fram
the exacting standards engineeared into the
Parim-A-Tron™.

»

YOU BE THE JUDGE
We ur?ﬂ you to order just the basic
o

Perim-A-
a 30-day trial period. Use it to protect your
family while you sleep and 1o protect your
home while you're away. Then if you're not
convinced that the Perim-A-Tron™ i8 the
most advanced, efficient security éralem
available today, return it undamaged for a
complate, no-quibble refund—including re-
turn postage. You are protected by nDOg day
manufacturer's warranty as well as
Shelburne's 25 year reputation for satisfied
Customers.

HERE'S HOW TO ORDER

To order simgk send your check for
$189.95 plus $4.50 for snipplng and han-
diing to the address below. Credit card
holders can speed dalivary of their system
by using our toll-free number listed below,
We will then promptly ship your Parim-A-
Tron™ unit complete with easy-to-
understand instructions and decals warni
that the premises are protected. Additiona
transmitiers are available for $29.95 each,
but one is not required for every doar and
window. Instead, ma;?nﬁrtil: contacts can ba
purchased and easily connected fo the
fransmitter, allowing you to cover additional
openings for as little as $5 each. The in-
struction booklet is quite usaful in helping
you determine the correct combinations to
protect your home or offica at the lowast
possible cost

Give yourself some peace of mind—order
a Perim-A-Tron™ today at no obligation.

CREDIT CARD HOLDERS
CALL TOLL-FREE:

800-638-6170

Maryland Residents Call 363-4304 —

':._ﬂ E1981 Tha Shelbwrne Company

n™ systemn (pictured above) for

110 Painters Mill Road Dept. ¥-10
Owings Mills, Md 21117 {301) 363-4304
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Collapsible bottles keep
photo chemicals indefinitely.

I t's economical to mix photo chem-

icalz in large batches, but air in
the containers can cause oxidation.
Collapsible “bottles” wmade from
freczer bags and milk cartons dis-
pense chemicals, but Keep out air.

Make sure the bag is long enough
for the carton. Place the bag seam
diagonally across carton bottom;
pour in some chemical to seat the
bag; pull it up to center it and re-
move wrinkles. Add the remainder
of the chemical and then insert an
outlet tube,

Make the outlet by cutting a 'u-
inch plastie pipe coupling in half. In-
gert it into o length of heater hose
eut flush. Coat an ineh of an &inch
piece of Y-inch vinyl tube with ep-
oxy or =ilicone seal; insert it into the
coupling.

Gather the bag evenly around the
outlet. Screw on a ‘e-inch eircular
clamp with & protective atrip of milk
carton underncath. Serew on anoth-
er in the opposite direction. With a
tubing shutoff on the outlet, evacu-

Paris: milk carton, vinyl tubing, freezer
bags, heater hose, pipe coupler. clamps.

ate the air, Fasten the outlet to the
carton with wire or twine, reshut
half of the cartor top.

Refill through the outlet and the
bag can be reused indefinitely, Or,
remove the outlet, refill, cut away
damaged bag (if any} and reclamp.

—Hobert K. Lewix

Tighten clamps in the opposite directions.

Dry mounting with a print dryer

T he widespread wse of resin-coat-
ed paper has relegated many
print dryers to the closet, but they
may =till have some usefulness left,
An old dryver can substitute fora dry
Mounting press,

Preheat the dryer and cheek the
temperature with an oven ther-

Sandwich of mounting board. tissue and
print is held snugly to the dryer by canvas.
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miometer, 1t shoukl be set just above
the level recommended for the
mounting tissue, because the heat
must travel through the mounting
board to the tissue.

Make sure all mounting surfaces
are cleain; alipn board, tissue and
print. With the bask of the mounting
bourd on Lthe drver's metal surface,
hold the sandwich securely while

pulling Lthe canvas stretcher over (1.
Feel the canvas until the heat is
even and al a maximum. Seat Lhe
print with a rubber roller.

When board is removed, it will be
cupped like the dryer surface. While
sandwich iz still hot, place it undera
thick, Aat board with weights on it.
Remove print when cool.

—Fred and Dora Burris

When heal is maximum and even, seat print  Finished print matches dryer's curve. Flat-
by rolling back and forth and side to side. len by placing under thick board, weights.



Read Whal These Foley
Shop Owners Say:

Shop will gross $40,000...
... likes being independent
“F waorked in varicoos fndis-

trial jerhis for vears, and elways
wondered if I conld make
micey for someone elye, why i
conilefn’t ofo it for myself. 5o
n_.f'l‘rr boriipg my, regutir job,
apened my Foley shurpening
sop in the basement of my
Do, f enndy Buared o i of
cash to siard with. bui Foley
Simanced the balarce. My shap
will groxs over 340,000 s
wear, and [ ke the feeling of
FRaAing mev owet xhop witfos
amswering fo someone olse !

~ Willlam Wescott

Willoughby, Ohio 44094

N ConKrec.
tien foremasn,
amd my wife ix o nurse’s aide.
Chr Foley shop fits in nicely
with our regular jobs, anlf we
AN exird mosey. Our sony
frelp onur too, xo ourx is o real
Samily Boasiness,

O m sl oo Noung tooretine,
bugt wiken !ofo 'l have a very
good business built wp. Foley
eqripient felps us ter deo podod
work and brings customers
Bk with miore fobs of G regie
litr Pasis . o we have a o of
Fepeal hisinesy the year
o,

Victor Kosloskl

Sturgis, Michigan 49091
Glad he
chose Foley
for his saw
shop

I worked a5 o
carpenter afl my
life, it when o back frfuey
Jorced me o gt §deeided o
g dnta sharpening fall tioe.
1§ very prowd of my shop and
glad my choice was Foley
cquipment., , fr is siuperk, f
made aver SI8000 lase vear,
and thix vear it will go more
thtn S560,0600,"
Victor Johnson
Lincoln, Nebraska 88507

ol
=y

—
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This can ba one of the most
decisions you ever make
Going into business for yourself can be the
most exciting and rewarding decision you're
likely 1o make in your lifetime.

Owning your own business brings vou a
sense of independence. You're the boss, set-
ting vour own work hours. Your own effort
builds the business for yourself and your
family, You can achicve great satisfaction
and profits, if you choose and manage your
business wisely. That's why 50 many men,
Jjust like you, are cashing in on the big profits
to be made in this fast-growing service field,

The sharpening business allows you to get
started with only a minimum investment, re-

quiring litthe space and effort for a successful
D-perul.iun. 1t lets you build and cxpand s

fast, or as slowly as you like. You pocket
most of the money you take in, because there
are exceptionally high profits with no in-
vesiment in merchandise.

If you need only 3200 or $400 extra income
cach month, a sharpening business is ideal
for spare time. The additional dollars can be
SPENT for more of the good things of life. Or
they can be SAVED in a rainy-day fund that
the family can bank on.

More sharpening businesses are

needed every yoar

As original equipment continues to climb
in cosl. owners are becoming more con-
cerned that the equipment be maintained so
that it performs like new. This means mare
l'.'l'.'l-l'l'lpi.li'lil!!i. contraclors, carpenlers :H'Il:l
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

can step in with the much needed service of
sharpening saws and practically any kind of
tool.

SEND FOR FREE FACTS TODAY!

This FREE
booklet has
| helped

| thousands

Thousands of good men

have been inspired by this

fact-filled book into mak-

| iIng that first important

step of starting their own

business. [t can be yours just for the asking.
It covers these impartant subfects |

« HOwW much money can you m

- ml education not a factor

» No lﬂ'“l:ﬁ is required — customers bring
their bu m;w

= Lawn mmnr;" : ch:l.n saws -

& Sharpening nass |8 yaar-rou

« Sharpening opportunities in small towns
and large cities

a A sharpening business provides excellent
retirement income

= How Foley helps you start
= No sxperience needed, any age can
succeed
Act today, so you can have a
, more secure tomormrow

Right now. while this is still fresh in your
mind, fill-in the coupon below, We will send
your FREE copy of "Opportunitics 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 Rame and addrecs to; Foley Manyfociaring Co,
5ttt Faley Building, Minncapolis, Minnesata 55418

CLIP OUT AND MAIL THIS COUPON TODAY - OR CALL TOLL FREE 1-{800)<328-7740,
fExcept in Hawaii or Alaske), 4-HOUR ANSWERING SERVICE.

FREE |

BOOKLET

has helped 1
change the

1 5101 Fobﬁ Buliding

r-------ﬂ_---------

Foley Manulecturing Company

) oy 2

Minneapolis, Hlnn. 55418

l ] YES, | would like to receive complete details I
o= ; I about how | can easily start a profitable, Foley- il
This linle book 4 Bﬂ.LEJIEpQ{J sharpening shop. Please rush me your

booklet, without any cost or obligation, that

gives me full details on how | can quickly start my own 1

| lives of thoy- 5 Dusiness, -

sands of good & NAME !

=] people. just * AppRESS 1

IikL you. Just mmpim thecoupon, ¥ '

gup it uutc:énd m-lﬂfu o -,I;“mi«:iay, : cy :
et started now for a brighter,

MOTe Prosperous tomorrow! § STATE 2P [

| AREA CODE_____PHONE i

o
T T T T L
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Blanket statements

My car, a 1867 "Blankety-blank-
blank,” hag to have preminm leaded
gas. Without it, the "blankety-blank-
blank" V& engine experiences loud
pinging, fouled sparkplugs and af-
ter-runiiting and just Funs terribly.

Since o lot of ol companies have
stopped making premium leaded gas,
{ have to find an alternative. Sonte-
one told me that mixing a half tank of
unleaded gas with a half tank of reg-
wlar leaded gas, which is still avail-
able, produces o mixture that's an
actane higher than the two alone, But
P've also heard that using unleaded
gas inan engine designed for leaded
gas will damage valves, Is there any
truth to either of these rumors?!—
H.H. Mayton, Dayton, Ghia,

Your letter is one of several ['ve
received lately that deals with prob-
lems ereated by the demise of premi-
um leaded gasoline. [ blankety-
blanked out your car's name and
engine, because [ want other read-
ers with the same problem to realize
that the possible solutions I'm about
to give apply to all makes and
engines. Possible solutions come
from Chrysler Corp.

Says Chrysler: “With the dimin-
ishing supply of premium leaded
gasoline, many requests have been
received from owners on what they
can do to modify their engines =o
regular or unleaded gasoline can be
used.”

Here's what to try, in the order
you should try it:

B Retard specified ignition timing
2%, but no more. If you excesad 2°, you
run a chance of overheating the
engine, burning valves and redue-
ing fuel economy and engine perfor-
manee.

B Blend regular leaded pgasoline
and premium unleaded pasoline in a
50:50 mixture to attain a slightly
higher octane level than leaded reg-
ular will give by itself. As long as
vou mix some leaded fuel with
unleaded gas, vou don't have to wor-
ry about valve problems. Exhaust-
valve seats of older cars requiring
leaded gas are not hardened and

52 POPULAR MECHAMICS

may wear il thers isn't lead in the
fuel. That's why you should not use
unleaded gas alone.

B Use a thicker head gasket to
reduce the compression ratio and,
thus, the requirements for premium
leaded fuel. When a new gasket has
been installed, the engine may run
acceptably on repular leaded fuel,
without the need to blend it with
premium unleaded.

B Use a piston with a shorter piston
compression height. Piston com-
pression height is the distance from
the outer line of the pin hole to the
top of the piston. A shorter height
reduces the compression ratio and,
with it, the need for high-octane
fuel. If a piston with a shorter com-
pression height isn't made for your
engine (ask your dealer), machining
A30 ineh from piston heads will
result in the same benefit,

Zinging it to pinging

Last September, in Car Clinie, 1 told
how Tom Rosenkranz of Milwaukee
solved a pinging problem in his 1978
Pontiac Bonneville {301-cu.-in. en-
ginel by replacing a defective ther-
mostatic air-cleaner (TAC) sensor.
Two readers found other reasons for
pinging. Here's what they say:

B 1 had all the symptoms men-

tioned by Mr. Rosenkranz and was
about to buy a new TAC sensor for
my 1979 Buick Regal (301-cu.-in.
engine) when | found that the flap
valve in the air-cleaner snorkel
wasn't working. | checked this valve
after a drive of 20 miles. It should
have been fully opened. It was com-
pletely closed. After working the
Aap free and lubricating pivots, the
engine hasn't so much as bleeped. If
vou hadn't written about Mr. Rosen-
kranz’s experience, | wouldn't have
found this inexpensive solution to a
bothersome problem. Thanks, Car
Clinie.—Gerald Foon, Germantown,
Tenn.

W 1'd like to add a word to the tip in
the September Car Clinic concern-
ing the TAC sensor. My 1979 Chev-
rolet Monte Carlo engine, a 231-cu.-
in. V6, started pinging at 20,000
miles. Two trips to dealers cost me
$100. After 10,000 miles, 1 found the
cause—a ruptured diaphragm in
the exhaust-gas recirculation (EGR)
valve. [ found it by moving the valve
by hand with the engine running at
fast idle. As 1 did, the ping stopped.
I've replaced the EGR walve and
haven't heard a ping since.—
Charles 5, Ratliff, Austin. Tex.

Idle chatter
The steering idler arm of my 15980
Cldsmobile Cutlose LS sedan has
considerable  np-and-down  move-
ment, | found this out when | was
under the car checking for something
efae. My dealer says lovseness is nor-
mal, because GM has been wusing
apring-toaded 1dfer arms since 1974,
According tothe dealerv, this design iz
supposed to abrorh shock better. The
vdler arne of my old 1871 Cutloss was
replaced ot 20,000 miles with a rigid,
not a spring-loaded, part, The idler
arm of my neighbor's 1877 Cutlass is
rigid, too, [s my dealer giving me
{Prease lym lo page 54)

Bump and grind

The rubber bump Slops ON YOUr CAr's SUSPension are
probably the most ignored component of the antire
vahicle. Yet, they are important and should be checked
ovory ime you gol a chance, Our suggestion is to do it oach

ime you change your oil.

The bump siops are thare to limit suspension travel when
Ihe suspension botloms oul. They kesp metal from hilting

metal.

Look for rubber that has been chewed away by hard
impacts or compressed and scalloped by constant, less

harsh rubbing.

P CAR CARE

The presence of either of these conditions
maans that the shocks have gone bad or tha
spfings have lost their lension. After you rem-
edy the conditivn, don't forget to replaca the
bump slops with new onas.

RUBBER -
BUMP STOP




TheDirector. =
It points the way to lower heating bills.

Ear?-Sun* never stops improving the kerosene
eater.

Our latest technological breakthrough: The
Director™ Not only is it portable, like all our heaters,
but it swivels 60° to beam heat where you want it.

Like all our Kero-Sun Portable Heaters, The
Director also lets you set your central heating sys-
:et-r; Lnrr and heat only the room you're in 10 cul your

uel bills.

KEROSUN

The good news in home heating.

& 188 Kero-Sun, Ing

The Director has a stunning contemporary
design. High output (rated at 11,700 BTU's per hour)
—enough to keep a 24’ x 18’ living room cozy and
warm. With up to 32 hours of burning time for just
a few cents worth of kerosene an hout And no
smoke or odor during operation.

There are now 7 U.L.-listed Kero-Sun modeis to
choose from.

See them at a store near you today.

Please send me more information and the name of a |
Kero-Sun Portable Heater dealér near me,

| Name I

I Street Address. l

City. State Zip J
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{Continued tram page 52}

straight talk or double tallkF—JSim
'Neal, Columbia, 5.C.

Answer your own question based
on these facts, Jim:
B GM uses two different idler arms,
One is threaded and not spring-load-
ed. The other is a rubber bushing
desipn and not spring-loaded,
B An idler arm is supposed to have
some vertical movement, but not
“ronsiderable” movement. Accord-
ing to GM specs, the idler arm in
your car should have a vertical
movement of % inch under a 25-
pound load. To me, this is percepti-
ble up-and-down movement—not
considerable. If you need help, ¢all
your local GM zone office listed in
the owner's manual.

Rundown on diesel fuel
At the 1980 Fuels and Lubricants
Conference of the Society of Auto-
motive Engineers (SAE}, M.J. Me-
Millan of General Motors Research
Laboratories said, “In our opinion,
satisfactory fuels are not available
for our diesel engines.”

One of the problems mentioned by
McMillan i= the tendency of diesel
fuel to form wax and moisture that

turns to ice in cold weather, plug-
ging up filters. One filter is inside
the fuel tank, and one is on the
engine.

To combat problems, GM devel-
oped two pieces of equipment the
company has adapted to diesel en-
gines now being manufactured. One
is an in-line fuel heater that heats
fuel before it passes into the engine
filter. The heater cutz down waxing
and icing that can plug the filter,
The second is a bypass in the fuel
tank that's been made part of the
pickup filter of the fuel sending unit.
The bypass diverts water.

MeMillan claims that the two
pieces of new eguipment have per-
mitted satisfactory operation of GM
diesel engines in a temperature of
minus 18° F, This, he says, is an 18"
improvement over diesel cars with-
out this equipment.

Presently, the in-line fuel heater
is not available for cars built before
Dec. 8, 1980. Madels manufactured
after this date have the heater,

The GM diezel fuel electronic sys-
tem 1 reported on in the January
Car Clinic doesn’t possess the by-
pass (the electronic system senses
the presence of excessive moisture
in the tank). However, you can
replace the pickup filter of the elec-

inflation that's
good for you

General Motors has
good advice regarding

the infiation pressure lor P-
meiric radial tires, now be-
ing instalied on many of its models. The advice
iz valid for any car equipped with P-metnics,
whether the tires are original equipment or
replacemants.

“Some models (with P-melric tires] will
specify pressures up to 35 p.s.i,” GM says.
“Mote that this is a cold inflation pressure. If the
tires are checked when they are hot from driv-
ing, their pressure should be set at 4 psli
above the recommended cold pressure. Nol
maintaining the proper pressure decreases fuel
economy and causes tires to wear out faster.”

Some cars
equipped with
P-meatrics may
have tire infor-
mation decals
that give two
recammaended
pressures—
one for maxi-
mum load and one as
an optional pressure,
GM says: "For the lon-
gest tire lfe and best
fuel economy, always
adjust 1o the higher of
the two numbers.”
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LET THE SUN SHIME IN. .. Skylights offer a striking and inexpansive way to improve your
day tima living. Pleasant, efficient overhead day-lighting will transform dull rooms into
bright, chearful, much mare livable space. Each Venlarama Drings definite solar winter
heat-gain with natural air-conditioning. Complete package, double domed units it any
racl, any raofing, and any climate. Plaasa wrile for free literature
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tronic system with a pickup filter
that incorporates the bypass. An
alternative is to replace the entire
fuel sending unit with the sending
unit made for 1981 models.

The SAE discussion about diesel
fue! brought to mind questions Car
Clinie readers have asked me about
diesel-fuel blends and do-it-vourself
blending for GM diesel engines.
Here are some points regarding
these questions:

B According to present GM think-
ing, you should use No. 2 diesel fuel
if the average daily temperature is
above 20° F., and No. 1 diesel fuel if
the average daily temperature is
below 20° F, If No. 1 diesel fuel izn't
available, use a blend of No. 1 and
No. 2, which is considered a winter-
ized blend. The only way to deter-
mine what is going into vour fuel
tank is by asking the fuel dealer.

B Under no circumstances, says
GM, should you blend home heating
oil with diesel fuel in an attempt to
improve cold-weather starting. [t
will plug up fuel-system orifices and
cause poor performance.

B This year, GM says, don't blend
gasoline with diesel fuel in an
attempt to improve cold-weather
starting. Last year, GM said that
adding gasoline in a ratio of 756 per-

cent diesel fuel to 25 percent gaso-
line was okay, What changed the
company position? Probably the fact
that blending gasoline and diesel
fuel is not safe.

Shiftless

The manual transmission of my 1980

Chevrolet Citation is hard to get tnto
first gear—so wuch so that [ fre-
guently have to start the car moving
in second gear. The dealer has
inspected the shifting mechanism
and has found if within specifica-
tion.—Donafd C. Dunn, Blackwood,
NS

You're one of many GM X-body
car owners experiencing shifting
difficulty, Service bulletin B0-1-62
calls for inspecting the shifting
forks and replacing them if they are
worn. Service bulletin 80-1-37 calls
for replacing the inputshaft bearing
to provide & loose, rather than
8 press fit, which causes the bear-
ing to bind. Thizs leads to hard
shifting.

GOT A PAOBLEM WITH YOUR CART

Just asi Mort Bbolt i Send your o the Car
Clindc, Popuwlar Machanics, 224 Wast 57th 5i., New
Yark, N.Y. 10073, While leffers cannat be answered
individuatly, problens that are of ganeral interes! will
Do publighed in the CoNmIN,

SERVICE TIPS

B Generally, 1976 o 1981 Chrysler cars and
trucks with power steering have been geiting
kind of messy under the hood. Power-steering
fluid has been leaking from the pump resarvoir
cap because of splashing.

Mow, however, there is a new cap available
that stops the mees. It has a batfle that keeps
splashing fluid inside the reservoir, where it
belongs. The new cap, which you can buy from
a Chrysler dealer, goes under parl No.
4219036,

It only a slight dampness forms on the pump
housing, you don't need the new cap. Slight
dampness is a normal condition, 50 save your
monay.

Wl you own a 1974 Ford or Mercury
equipped with a 400-cu.-in, engine and aircon-
ditioning, do nat wiark unded the hood with the
engine running. About 253,500 of these cars
have been recalled to check the flexible fan,
which may fly apart and cause injury. If you are
a car's first owner, you will be notified if your
vehicle is invalved.

If you did not purchase the car new, contact
a dealer or Ford Mator Co.. and give tha vehi-
cle identification numbes, o determing if your
car is involved.

B Don't fret—GM has announced that black
carbon (500t} in the air crossover of low-mile-
age cars with diesel engines is normal, and
won't cause any problems. Exhaus! gases
enter the air crossover, depositing sool,
because of the way the EGR works, 2
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161. LEISURE HOMES by Alfred W, YOUR OWN CAR by 4
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retall prices

when you join the up 10 $57.85
Popular Science Book Club

And then keep saving on books covering a wide range of do-it-yourself subjects. . .
home repairs and improvement, housebuilding, woodworking, house wiring,
tools and workshops, appliance repair, electronics, masonry and carpentry, how
things work, home protection, shop math, modern technology, energy, the
wonders of space and modern science and many other popular science subjects.
Every month you can preview a giant selection of up to forty books and more.
These include the best new books from the finest how-to publishers plus the
Club’s special custom-written books — available to members only, at discount!

How Popular Science Book Club Works

First, just pick any three of the books listed here (up to
$57 .85 worth of books). Indicale your choices on the
altached card and mall. Send no money now . We'll bill you
later for only $3.95 plus dgelivery ang handling

Then aboul every four waeks {13 times a year), you'll
receive a Club bulletin describing the coming main selec-
Tion and alternate books also available, If you want the main
selection only. do nothing, 11 will be Sent 1o yvou aulomati-

g Calfly. If you don’t wanl the main selechan, or wani aller-

nale Books, of no books, simply indicate your wishes on
Ihe 1arm that comes with the bulletin and rejurn it 1o us by
Ihe date indicaled. Club mailings are carefully scheduled to
assure you of af least 10 days in which lodo this. But in the
inlikely event that you don't have 10 days, and you receive
an unwanbed selection, you may refurn it 3t our expense

Alter recelving your jiming shipment, your only abli-
gation 15 1o buy Iwo mode regular selfections or allernates in
the next yaar, Aler Thal, membership may be cancelled at
any time, by either you or the Club

DISCOUNTS! Chub books are comparable in evary way
—paper, printing, inding, [ackel—I1o the onginal publish
ef's editions, yol members may save up 1o 50% and
sometimes more on hundreds of bargains oiered each year
in the Club. Mail the card foday!
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ciion W YR IS POPULAR SCIENCE BOOK CLUB P.O. Box 2006, Latham, N.Y, 12111
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my three joining books (listed below by number on the dotted linesi. Bill me later
for just $3.95 plus delivery and handling, My only obligation is to buy just two more
books within the next year. A modest charge for delivery and handling is added 10
all Club shipments.

Book No. .....cuo00ua. Book NO. ..oosvinsssss Book MO, ..oonvnnan

MName
Address
City
5l T b

This offer valid only in U.5.A. and Canada and only for new members.
oot I N O S Y O

IH/Gd

ME




LISTENING POST

GM for 'B2

Ford and Chrysler fired their big-
gest new-model salvos last fall—
now attention zhifts to GM's heavy-
caliber ammunition being readied
for introduction in the next several
months. This includes the much-dis-
cussed J-car front-wheel-drive sub-
compacts, downsized A-car interme-
diates, F-car sporty coupes and
smaller, more fuel-efficient light
trucks. )

As you probably know, the first
wave of J-cars will replace Monza
and Sunbird in May. Called Cavalier
and J-2000, respectively, the Chevy
and Pontiac Js will come in two-door,
four-door, three-door hatch and five-
door wagon variations. Selected
Cadillac dealers will get an expen-
sive, extra-luxury, four-door version
called Cimarron. Buick and Olds
dealers must wait until fall for their
ownJs, All are powered by a new 1.8-
liter (Chevy-built), four-cylinder en-
gine. They feature unique conical,
variable-rate coil springs as part of
Pontiac-designed rear suspensions.

The '82 intermediate fwd A-cars
{due this fall) basically are stretched
X-cars with more room, added luxu-
ry and extra features in two-door
and four-door sedan variations. Ten-
tative names are Chevy Commodore
and Pontiae A-6000 (replacing Mali-
bu and LeMans), but Olds and Buick
will probably keep their successful
Cutlass and Century nameplates.
The base engine will be Pontiac's
2.5-liter Four, while both gasoline
and (Olds-built) diesel V6s will be
optional. The current rear-drive A-
car wagons will be retained in GM’'s
lineup for the time being.

Performance-car lovers will be
pleased by the redesigned "82 Chevy
Camarc and Pontiac Firebird F-
cars, which will retain their rear-
drive configuration. Spy photos
show this handsome pair to be as
sleek and sexy as ever, in downsized,
lighter, more fuel-efficient form.
Both feature soft, body-color bum-
pers with fixed, quad, rectangular
headlamps on the Camaro and pop-
up single lamps on the Firebird. The
2.5-liter Four will be standard, but
Vé6s and even small V8s (both fuel-
injected and turbocharged) will re-
main optional, along with (at last!)a
new five-speed manual transmis-
sion. MacPherson struts will carry
the front suspension, while coil
springs on a solid axle will support
the rear,

Finally, Chevrolet and GMC Divs.
plan to introduce American-built
minipickups for '82—a bit larger
than the Japanese type, but consid-
erably smaller and more fuel-thirsty
than current U.S, models.

Ford shopping abroad

Afraid of future diesel emissions
standards and hoping to achieve die-
sel-type fuel economy with strati-
fied-charge, programmed-combus-
tion “PROCO" pgasoline engines,
Ford Motor Co. has lagged in diesel-
engine development. But PROCO is
no longer considered a viable alter-
native, and American buyers seem
enamored of GM oil-burners and cer-
tain foreign ears. So Ford has taken
its giant shopping bag abroad to buy
state-of-the-art diesel technology.

First stop was to respected Ger
man carmaker BMW, which will sup-
ply high-tech, six-cylinder turbodie-
sels for 'B4-model Lincoln and Mark
luxury ears. Then it was off to Japan
to strike a deal with Toyo Kogyo (TK
is Ford's Japanese partner and mak-
er of Mazda cars and trucks) for
small, four-cylinder diesels that
may find their way into Escort/Lynx
(E/L) and other fwd subcompacts by
late '82, Starting this fall, TK, which
already manufactures the E/L four-
speed manual transaxles, will also
supply closer ratio E/L five-speed
boxes.

Ford minl due in '84-'85

In response to rival GM’s plans to
put three-cylinder minicompacts on
the U.5. market by the 84 model
year, Ford is planning its own mini-
commuter car. It will be introduced
at approximately the same time as
the GM mini, Word is that the fwd
Ford two-seat mini will be powered
by an imported, three-cylinder en-
gine displacing about 0.9 liters.

More Chrysler small cars

Chrysler, meanwhile, is preparing
future variations of its two major
fwd platforms: the Le-car (Omni/
Horizon} and the all-new K-car. The
former is scheduled for a major face
lift for the "83 model year and possi-
ble replacement by a smaller Mitsu-
bishi Champ/Colt-like design by mid-
decade. Chrysler partner Mitsubishi
has been asked to supply its four-
eylinder engines beginning in late
1984. K-car spinoffs planned for '82
introduction include at least one
sport model, 8 minipickup and (a

vear earlier than expected) a line of
larger, fancier versions to replace
the current mid-size LeBaron and
Diplomat.

Five-speed transmissions

One of my pet peeves, as a confirmed
self-shifter, is that, to my taste,
there isn't a decent manual trans-
mission available in en American-
built car. Among the hod-rod set,
“three on the tree" gave way to “four
on the floor” vears ago. But Detroit
was looking the other way when the
imports started including really ver-
satile five-speeds in virtually all of
their cars a few years ago.

Ford designed a new four-speed
manual for its Escort/Lynx (built by
Tovo Kogyvoe of Japan, which
produces marvelous five-speeds for
its own Mazda ecars). But it's obvi-
ously designed for economy alone—
not for fun and smoothness of oper-
ation. Ford's new Mustang/Capri
“five-spead” is actually a four-speed
with an overdrive gear inconve-
niently placed far right and back,
requiring an awkward U-shaped
shift from fourth. And there's no
available five-speed for Chrysler's
new Reliant/Aries or GM's X-cars,
However, Chrysler says one is com-
ing, and GM may purchase some
from lsuzu for its upcoming J-cars.

Key Detroit gathering
Auto engineers from all over the
world will meet in Detroit the week
of Feb. 23 to trade ideas on the
industry's technical problems and
possible solutions. The occasion is
the annual Society of Automotive
Engineers (SAE) International Con-
gress and Exposition. The 1981
theme is: The "80s—Decigive Decade
Jor Global Automotive Technology.
SAE says this year's Congress
should be one of the largest ever
held.

60  POPULAR MECHANICS




FORD DIVISION ([ oxa







APPLIANCE CLINIC
QUESTIONS ANSWERED

Meddlesome metal

I have a1 Maytag dryer model No,
KODEL06, sevial No, 171117 Three or
fowr FHmes a year, metal objects got
pist the aeal and short owt the ele
wtepets, Whet iz the problem and what
can | do?—T.E. Stockuer, Winston-
Selem, N.OC.

Your problem could be the result
of either foreign objects in the drum
or a loose or missing drum seal. The
drum seal is a felt strip that adheres
to the circumference of the drum. It
keeps the heat from escaping and
protects the elements from floreipgn
objects.

Te check the felt seal, open the
dryer door and bend back the rubber
flap. The seal should be wvisible,
Check various places around the
flap. If the felt seal i1z missing in
spots or totally pone, it must be
replaced.

The replacement procedure is
time-consuming and complex. [t
should be done by an authoerized ser-
vice technician.

A final tip: Always examine all
clothes for loose change, hairpins,
jewelry and the like before placing
them in the dryver.

Exhaust fan doesn’t

Chur Nutone wodel No, 3083 stove
hood weith fan does 't prlt us wellas it
ortce did, The motor was exmmined by
aw electrical vepair shop and it
checked oud okay. What ia my prob-
lem? —Donald S Smith, Alerandiria,
L,

If vour motor and fan have been
bench-checked, it's a pretty safe
guess that the problem is in the
ductwork.

Start by checking that the spring-
loaded flap in the roof oy wall cap is
working. Turn on the fan and
inspect it visually. Regardless of the
speed of the fan, the Aap must open
g0 that air can pass through. It is
common for such flaps to become
“frozen” due to rust, corrosion, or a
stuck spring.

In some cazes, a sticking flap can
be simply cleaned and lubricated; in
others, it must be replaced with a
compatible part from the fan's man-
ufacturer.

If the flap is okay, remove the fan
from its housing, and using a lamp
with a strong beam, inspect the
inside of the duet. Repeat the inspec-
tion from the other end of the duct
by removing the wall or roof cap.

If there is excessive grease build-

up, remove it, using a safe cleaning
solvent. Tie rags around a long pole,
such as a broomstick, and work all
matter loose, Under ne circum-
stances should excessive grease
buildup be permitted to remain in
the ductwork. [fit cannot be removed
easily, replace the clogped sections,

Occasionally, ducts  may be
clogped by nesting inzects such as
bees, wasps and hornets. If your
ingpection reveals this problem, call
in a professional to have them
removed,

ROOF CAP WITH SPRING-
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Whether fan Is ducted through roof or
wall, clean out the ductwork regularly,

Finally, there is a remote possibil-
ity caused by the energy-conscious
tightening up of homes these days.
An exhaust fan waeef have make-up
air. This means that air must be fed
to and drawn through the fan con-
stantly. Make-up air is usually sup-
plied by ill-fitting windows and
spaces around doors. If vour kitchen
is tightly sealed, the fan's efficiency
will be greatly diminished. In this
case, remove at least a Yein. strip
from the bottom edge of each interi-
or door, or leave a door open during
fan operation.

lce man cometh

! have a g-year-old Ward's refrigern-
tor-freezer model No, PO 1753, Last
supimer, the freezer Mower motoy
stepped running. { found 1ce 1o the
fottom of the impeller houwsing, The
heaters cheeked okay. Now, the Silonw-
er has stopped again, Onee more, \pe
Souwnd ice tn the boftom of the hous-
ing, causing the fmpeller fo drag.
What iz eausing thiz icd Buildup?

—Justin G, Hengen, Omaha, Neb,

Frost-free refrigerators such as
yours usually have a timer motor
located underneath the refrigerator
that activates the heaters. Looked
at head on, the setting should be at a
350° angle for the “off™ position and
at a 107 angle for the “on™ position,
Perhaps your points are worn or pit-
ted in the motor {ikely), or there's a
loose connection or fraved wire (less
likely).

There is a thermostat inside, un-
der the freezer floor, near the heat-
ers. This is a temperature-sensing
type, and is not adjustable, IF it is
defective, it should be replaced, (Re-
fer to the convenient wiring sche-
matic most manufacturers glue in-
side the frame.)

A tricky trouble spot in many of
these units is the internal drain
from the upper freezer compart-
ment, If food or packaging scraps
partially block this, melt-water can-
not drain cut during a melt cyele.
Thizs water will refreeze, and gradu-
ally ice will build up. Check your
drain hole carefully.

Mo frost on her punkin’
! ohave a F-year-old frost-free Wes-
tinghouse, Model BT 15R. Recently,

Tood began to defroz! in the freezer,

and the refrigerator began to gef
warmer. The serviceman suid to let
the unit detrost completely and
would be okay. { did this and it
secined to work, Hot he soid § abonfad
alzo put in anather heater, Why of el
this kappen? Showld § put in another
heater! —Mariane Deptula, Bensal-
ent, Pa.

Since the unit is 5 vears old and
apparently has operated well previ-
ously, we zee no reason to put in
another heater. Again, we think you
can take a cue from Mr. Hengen's
problem above: Check the internal
drain for food particles or other
material that may be blocking it. A
good maintenance tip to get the
most out of vour eooling coils is to
vacuum them clean. This is a most
impartant and frequently neglected
aperating hint. The job can be messy
and tedious, but attention to it will
pay off. ™

if you hkave a question about any appli-
ance, send It to Appliance Clinic, Popular
Mechanics, 224 West 57th 5t, Mew York,
M.¥Y, 10015 Sorry, but letters cannot be
answered ndividually. Problems of wide
imtarest will be discussed in this column.
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LIQUIDATORS o INVENTORY

NOW YOU CAN BUY DIRECT FROM A LIQUIDATOR!

W buy loge imeeclories from companies throughtul the U5 Merchands tecoiies asailably Though oweimuns,
discontnues, last years modets., chose-outs. hanknapdes, bark fomcicsures, eic. We offar this vas vamety of merchendisa for
gale i you through owr monihly cafalog “Liguidators of Imvenicey' Al eechamdise listed in our publicafien i in our
warehouses, This merchandise changes sach month 8 orders ane hlled and new inventaries brought n. The manihly catslog you
will receave will include ail new merchiandiss recently acquirsd. Everything 5ok 15 mew and unused. Mesy Aems Can be purchased
fro s &l below manulachaing cost.

Pictentd below |5 & sampling of just @ few of the Rems appeanng in & nicent peblcation,

All Cant lron

Healer-Slove

Sug, List $149.85ea,
OQur Price £59.95 e1. o
10 Or More $49.85 ea.

Sug, List $19.95 ea,
Cur Price $9.99 ea.
10 Or More §7.99 ea.

The Green Machine

Mylon String Weed and
Grass Trimmer - Model 1200
Sug. List $53.95 sa.

Our Price $24.95 sa.

10 Or More §22.95 ea. F?r

50 F1. Dutdoor
Extension Cond

16 Gauge-2 Wire
Sug. List $8.79 ea.

Our Price 34 49 ea.
12 Or More £3.99 ea.

Minl Bike Clatch
Sug. List §22.85 ea.
Chur Price $10.95 ea.
10 Or More $8.95 ga.

3% HP. Engine

Sug. List $133.50 ea,
Qur Price $55.95 ea.
6 Or More 55495 es

This catalog & anasset b0 anyone intenesied in putchasiog merchandise such s fawn and gande products, motoreyels and
fini-bilan parts, bools, agrcultural goods, slecincal products, housshold ibermes and 31 types of BarTware and Industrial s3ac

Dist 2 058 wartety of products we sel and especiady becauss of The prioed we're 3o sz that you will order merchandise from
Dat catalog thal o after recaiving If you any issativfied for dny Feason your SUBSCHpEOn tee will be resanoed fo P i ed povticn

W are 3 fully ushorized and Boensed liquidaior and mail ordes corporation snd invise you 1o theck with our local Ciambser of
Commeerce.

Fill cait the handy order biank below and sand for the ~Liguidstors of brventory’” catsiog ey

Bailoy Sales Corp., P.0. Bon 127, Corunna, MI. 48817

o T =3 == == i M=
O Enciosed i my check of maney geder far $14.50 for one year's subscrigtion,

[ Chage to my crest card —
O Ootside 1.5 529,00 in U5, fungs, =
Namg

HINTS
FROM READERS

CORUNMA, M1, 48817 Address

O Master Charge  CIVISA City

Expires
Account Number

Electrical-circuit ID

To identify electrical cireuits in
your home, number the inside of
each outlet cover plate with a felt-
tip marker to correspond with its
cireuit number on the control box,
circuit breaker or fuse cabinet.
—Leslie J. Nutting

Holder for auto paris

A sardine can with two magnets
glued to one side is &8 handy small-
parts holder for under-the-hood
car work. Attach can to the
engine and drop in nuts, washers
and other small items to keep
them in sight.

—Lane Hlinghowse

Cleaning paint off hands

You can clean your hands more
quickly after you've completed
painting jobs around the house if
you rub your hands with a small
amount of cooking oil before
washing them off with soap and
water, —Robert Slade

Protective labels

Protect tvped or written labels
from scil and wear by coating
them with clear polyurethane fin-
ish. It protects labels without
streaking and smearing the ink,
as other clear coatings often do.
—Walter E. Burton

64 POPULAR MECHANICS




HOW-T0
. BOOK

R

Into energy?

Take all 4 of these
money-saving,
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> CLUB

THE MASTER
HANDBOOK OF
ALL HOME
HEATING SYSTEMS

The Master Handbook of Home Heating
Systems—Tuneup, Repair, Installation &

cw, Oil, gas, electric, steam, wood,
or coal , . . any aspect of pvery system. Pub-
lsgher’s List $12.95,

How Te Make Home Eledricity from Wind,
Water and Sunshine. A compiete guide to
using Natune to home-braw electricity, so vou

fact-filled books for

$ 00

. .. and get one

FREE!

-

LIzt 89.495,

can become enargy sell-zulficient. Publisher's

Adding Solar Heal To Your Home. Slqﬁyb:.r—
step instructions on planning and installing
solar-powered heating systems (n a new or
existing home. Publisher's List $12.95,

How To Design & Build Energy-Efficient |

Fireplaces & eysHomeowner's Guide

To Ssving Energy—Rev. Ed. A bikle of

# List Price energy-and-money-saving advice on making
£78.65 your home energy-efficient from the §

* Over 1,800 pages ground up. Publisher’s List $27.90.
& More than 1,000 illustrations

7 very good reasons to try
How-To Book Club . . .

* Reduced Member Prices. Save up to 75% on books sure ta
increase your know-how,

+ Satisfaction Guarantesd. All books returnsble within 10
days without obligation

# Club News Bulletins. All about current selections—mains,
alternates, extras—plus bonus offers, Comes 13 times a year
with dozens of up-to-the-minute titles you can pick from
» “Antomatic Order™. Do nothing, and the Main selection
will be shipped to you automatically! But . . . if you want an
Alternate selection—or no books at all—we'll follow the
instructions you give on the reply form provided with every
Mews Bulletin

= Continuing Benefits. Get a Dividend Certificate with every
book purchased after fulfilling Membership cbligation. and
quall.g' for discounts on many other volumes

» Bonus 5
added-valua

. Take advantage of sales. evenls. and
romotions
= Exceptional Quality. All books are first-rate publisher’s
editions, filled with useful. up-to-the-minute nfe

i List 9.95
PLUS ...
receive a
A 1981 How-To
¥l FIRCPLACE Projects Calendar
; ] as our gift

when you join!

b List $4.95

HOW-TO BOOK CLUB
Blue Ridge Summit, PA 17214

Please accept my Membership in How-To-Book Club
and send my 4-volume Energy Libra?. lus a free
copy of How To Moke Your Own Aleohol Fuels and
the 1981 How-To Projects Caolendar, all for $1.00
[plus shipping'handling). If not satisfied, | may return
IRe books within ten davs withoul obligation and
have my Membership cancelled. I agree 1o purchase 4
or more books at reduced Club prices during the next
12 months. and may resign any time thereafter.

Mame Phone
Address
City

State

Zip

[Valid for new members only, Formign and Canads odd 1539%.]
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QUESTIONS ANSWERED

Screeching floor

My redwood [xé-in, foor (not
tongue-and-groove) starled sereech-
ing about four years affer it was
installed. [t's covered with a heavy
pad and wall-to-wall carpeting. The
boards are fastened with &d common
nails lo 2% 12z, B in. on cenfer. How
can I stop this sereeching? Will pow-
dered resin or graphite help me
out?!—Emmet R. Winapey, Eaton-
town, NJ.

Emmet, an occasional whisper or
small talk [ could live with, but
screeching—no way. Your carpet
and pad are really over a subfloor of

3d RING-SHANKED 3/8" PLYWOOD
NAIL, 6" 0.C. AT L TR
EDGE, B” EACH WAY 1/8" SPACE
IN INTERIOR

. STAGGERED
.~ JOINTS

N
ADHESIVE BEAD, 16" O.C.
ANMD ARCUND PERIMETER I

Install %-ln. plywood over an axisting sub-
floor to stop bothersome floor creaks.

one-bys without underlayment. This
is & builder's shortcut. If he had
used %-in. plywood with that joist
spacing, he would have done a better
job. To uncover the source of the
screeching, check the following two
possibilities:

1. Determine whether the nails
are tight. If they're loose, walking
on them will sound just like remov-
ing nails from hardwood with a elaw
hammer.

2. The boards may be rubbing
against each other. It took four
years for vour boards to shrink just
enough to allow movement, whether
through rubbing against them-
selves, or through individual action
on the loose nails.

Make certain that your nails are
galvanized and nol cement-coated.
The latter coating has been known
to disappear over a period of time,
leaving the nail in a larger hole.
You'll have to renail the floor if it is
attached with cement nails or nails
that are loose.

If the nails aren't loose, the only
certain way that I know to stop the
noise is to install an underlayment
of ¥-in. plywood over your flooring,
a8 shown in the sketch, The adhe-
sive costs about $5 per tube; it
should meet APA (American Ply-
wood Assn.) Spec AFC-01. Goodrich
PL400 and 3M Scotch Grip Wood
Adhesive 5230 are two such adhe-
sives, Place a bead around the
perimeter of each piece and at 16 in.
on center lengthwizse. Nail with 3d
ringed-shank nails at 6 in. on the
edges and 8 in. each way on the inte-
rior of the panel. The APA recom-
mends Y-in. spacing between panels
at the edges and ends to allow for
any swelling due to humidity
changes,

Sparking electrical outlets

Every wall switeh in my new home
produces an internal spark when the
switch is fwrned on. Sparks also
resull when ! unplug appliances,
What's my problem?—R.G. Kelley,
Awrora, Colo.

1 checked vour plight with both an
electrical engineer and the engi-
neering department of Leviton, a
large manufacturer of wiring de-
vices. Both agres that you have a
problem that should not go unat-
tended, Since your house is new, try
contacting the builder. If you cannot
get zatisfaction there, Leviton sug-
gests sending one or two of the
switches back to the manufacturer
(not Leviton, by the way) If check-
ing for loose terminals isn’t your cup
of tea, by all means, consult a
licensed electrician.

Gasping for air

I would like to solve a problem befare
next summer arrives. Lost summer,
on hot days, the temperature ingide
my house reached 95° or even 100° F,

Do you have a home mairienance or repair problem
Send it fo Homeowners CAmc, Popwiar Mechamics,
224 Wasr 57th St, Now York, N Y. 100719, Loters
cannol ba answered dividually, bot problems of
wide interast wil be dissuzsed i s column. For
morg home repair and mantenance halp, get P
Home Care Guide, 54 95 postpaid. Send order{s) o
P, Dwepl. HOG, Box 1074, New York, N.Y. 10010

It took a considerably long time to
cool down each night, My attic is foir-
ly well insulated with cellulose,
{Could it be that ! don't have proper
attic ventilation? If not, how would [
ventilate it? Shouwld I close the vents
in the winter?!—Clayton Thompson,
South Omaha, Neb,

A “fairly well" insulated ceiling
may not be enough. A minimum of 6
in. is required nowadavs. Ventila-
tion is also important. Prolonged
exposure of insulation to heat of
over 100° F. allows the insulation to
hold some of the superheated air,
which, in time, can warm the ceiling
below. By the time the cooler
evening air can take effect, the sun
is up and another day has begun.

Soffit and gable-end vents, along
with power-driven roof fans, are all
methods that can be used to help
cool your attic. The fans are usually
set to activate themselves at 115°F.
and shut off at 85° F. If vou have sof-
fit vents, check to make certain that
they're not clogged with insulation.
A “through” flow of air is best.

A minimum requirement for ven-
tilation iz 1/150 of the ceiling area.
Forexample, a 20x 30-ft. ceiling area
of 600 sq. ft. x 1150 = 4 sq. ft. of ven-
tilation required for adequate per-
formance,

Do not elose the vents in the
winter. However, if you have water
pipes in the attic, insulate them well
against freezing.

More on roofing products

In “Reroofing Products” (Homeown-
ers’ Clinie, page 52, July "80), we
mentioned & membrane roofing
product, called Plyroof, in answer to
a leaky-roof problem. The manufac-
turer of Plyroof products iz Plym-
outh Rubber Co. Inc., 104 Revere 5t.,
Canton, Mass. 02021, The makers
sell and warrant the system to
approved applicators, or to those
willing to pay for the services of a
technical person from the company,
It's not a do-it-yourself job. e
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If you thought “Swiss-Precision” could only be
found in watchmaking, then you don’t know
about our power tools.

Cinly you know how good your inols have
to be. When it comes 1o wodwarking
machinery, they should be better than you are—
even if you're already an nccomplished
eraftsman. Therefore, you ewe it 1o yourself 1o
learn more about our Swiss-mode line of INCA
stotionary power teols which we sell throughaut
thesa 500 states,

Take the 10" Cobinetmaker's Sow, for
example. It has o 20mm {25/32") arbar of the
blade far strength and rigediry where it counts.
The toble costings ore tough, precision milled
olloys and the guide roils are aircrofl quality
extrusions, All the mafor ratating parts are
dynomically bolonced. The bottom line is a
machine that tokes higher looding s ond gives
you less vibration with o truer running sow
blode.

1f fact, every ane of our INCA sows, pinters,

planers and shopers are built to quality —l
standards which are becoming increasingly =
hord fo Find in this country. Thot's because they're
maode with the same pride of workmanship

a5 the Swiss put into their wolches,

. Garren Wods Co., Depl. PM-2-81
« 101 Ave. of the Americas, MY, N.Y, 10013

Hational Sales

Owr cololeg isa
good ploce 1o begin

YOUr COMPAarisons.
We want you 1o be
asgood asyou ™
can gel, £

= Moms

: Addresy

= Ciny

Gantlaman
:-! Sengd me your INJECTA [NCA cotnlog Enclosed is §1
[ Hore's another 51 far your 114 poge coloiog

of quality hand reals

S Srte

Dip

How to get rich

START YOUR OWN BUSINESS RIGHT FROM YOUR
HOME — AND MAKE A FORTUNE IN MAIL ORDER!

-
Get Cash by Mail!
Have you ever thought of operating a litthe mail
order business of your own? Something you could
wart on @ shoestring right from home in your spare
time. 11"y 3 fabulous business!

Bob Carter of Mewark, N.). ran his firsa small
mail order ad in House Beautiful magarine —
offering an awto clothes rack, Business Week re-
poried ihat his ad brought in $5,000 in orders. By
the end of his first year |n Mail Order, he had
grossed ower 5 100,000°

Anciher beginner—a lawyer from the midwesi,
s0id @ mail order item 1o fishermen. Specialty Sales-
man magarine reveals. “he made 570,000 in the firs
three months!"*

There is no other business where you can make
& fortune 3o fast. Come up with a “hot’ new item. .
end WHAM!

I sirikes like & bolt of ightning!

Millions of people read your ad and suddenly,
you are ywamped with cash orders from all ower
the couniry . . . MORE MONEY in 60 days than
you could carn in a lifetime!

Like the Yermoat dealer who ran one ad in Sports
Alield magarine. His ad pulled 22,000 arders—
over A HALF MILLION DOLLARS IN CASH!

Yes, Mail Order is the fastesi-growing, most prof-
itable business in America! And now with the pop-
ulation explosion . . . the huge toenage market . . .
and more people moving 1o the suburbs—we are on
ihe verge of the BIGGEST BOOM in Mail Order

history!

If you are sincevely interested in sarling a8 lucra-
tive business of your own ACT MNOW! We can help
you get rich in Mall Order jusi as we've helped
oihers. Mail the coupon or send a postcard. 'We'll
send you & free book, cambog, ads and complbeie
facts aboul our offer, Mo salesman will call. No
obligation. You 40"t Réed previous experience bul
-you must be over 21, Write o

Minil Order Associuies, Inc., Dept. 136

Monivale, New Jerey 07645

I Mail Order Associates, Inc., Dept. 336
I 120 Chesinut Ridge Rd.
Montvale, New Jersey 07645

\ WADDCRAFT

g .
128 PAGE CATALOG
AVAILABLE NOW

Cur new catalng details over 3000 import
ed and domestic products, tools, benches
and accessories which allow you the re-
sults you want with the satisfaction of
using the best tools available, Many of
these products are not generally available
al local outlets, Send for your catalog
today and see for yoursell

PRECISION MITERING

SIMPLIFIED

The Jolntmaster is an ingenious device
which enables the woodworker to make
mitre, butt, tenon, closed halving, tee, and
many other joints nol capable with any
other mitre box available today. The preci-
sion casting has |3 different preset angle
settings for a wide variety ol applications,
Mo clamps are necessary and marring of
the wood is practically [mpossible, Ac.
cepls slock up to 47 wide at 909,

12E07-AX §45.00 ppd.

€) WADCRAFT®

Dept. PM21, 313 Montvale Ave
Woburmn, Mass. 01858

Flease send Jointmaster(s)
12E07-AX $45.00 ppd.

[ 1 enclose $1.00 for a 2 year subscription
to the Woodcral Catalog (free with
order)

Payment by . . .

] Check enclosed [0 VISA

O Mastercharge [ American Express

-

|
I Please rush full details immediately. { Name A
it Address
I Addreas | City
:'::. e JI State Zip

FEBRUARY 1981 &7



Enclosed & §1. Fush me [

WES(JCHP\WJMST&?‘EHJT&<&H—-
chotals about WS s mew CIDAL BURINDNG STUVE —
aewd shipyping obechide for winiber derery
Moo
Acidnisas — —
In
Ceramic Radiant Heat
f012 Pleasant Drive, Lockmere, M.H. 03252

Convert your
fireplace into an
energy cost-saver

a
Save up to $50. monthly
and more. Install a new
fireplace furnace insert.

Up o 100,000 BT
Neat putpl 'Wwith
efficiency, Dual
Intermal Blowars,
Imtarchangeatis

air-tgh and glass
doors. Lifetime
burnout wanranty

MONEY BACK satis-

fachon Guaranise.

wee | Envirostyle Direct
r | Dept B40-102 p o gox 43021
catalog | St Paul MN 55164
Caill 1-800-328-0882 TOLL FREE.

Around sharp curves. Over rough
roads or countryside At higher
speeds. KYB's Gas-a-just shocks
glve you superb contral that's just
nol possible with ordinary shocks.

How? Their patented large diam-
ater design uses pressurized nitro-
gen gas and all-weather fluid to
create an automatically adjusting,
double action shock that won'l fade
or sufter lag control, So you won't
suffer unnecessary bounce, sway
or poor comering.

KYB's Gas-a-just shocks. For car
owners who not only appreciate
performance, but demand it Find
them where you buy parts, avallable
to fit most cars, light trucks and
vans

They'll keep you glued to the
road

Write for fres brochure:
iEYi=

KYB Corporation of America

207 Eisenhower Lane South

Lembard, lllinois 60148

Buiit undar license of Dr. deCarbon ayitem,

p 5
S C

HINTS
FROM READERS

Holder for spray extender

Use part of a drinking straw as a
holder for a spray extender to
keep it with the spray can. Flat-
ten or staple one end of the straw
closed and tape it to the side of
the can.—Dan Leverty

Utility clamp

SPRING-TYPE
ﬂLGTI:IEEF'IN
/
CUT OFF END
OF CLOTHESPIN

-

s 1/ w g™
SOLID WOOD
tZ REQD,]

SAMND BEVEL
s PIECES
ARE FLUSH

Make a useful clamp from a spring-type
clothespin glued to two wood scraps.

Use clamp as a pickup tool or to hold
parts together when buliding models.

Make this clamping and pickup
tool from a spring-type clothespin
and wood extenderz. Use a pin
that tapers at the nose. Cut off
the nose for more taper; assemble
with glue.—R.E. Busch
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TAKE
YOUR CHOICE!
You CanDoThis...

BSHAPE UP!
BBIGGER, MORE
POWERFUL MUSCLES!
®TRIM YOUR WAIST!
®INCREASE MUSCLE
TONE!
PMAKE THE MOST OF
YOUR PHYSICAL
POTENTIAL!

BUILD A MORE
POWERFUL BODY

Would you take just a little time, only three times a
week, to build a more powerful and muscular body?
And who knows, you might even make a few heads turn
in admiration!

Most men never realize their true physical potential for muscularity! Don't
let this happen to you! Make the most of your physical capabilities -
through bodybuilding, you can discover your very top potential|

Wouldn't you like to get into shape? Really into shape? Better than you
have ever been, or back into the good shape you were once in? With
the Universal Bodybuilding program, you can use the same types of
methods that the top bodybuilders use to build their great physiques)

Of course, not everyone can attain the massive muscularity shown
here! Then again, some can exceed it! But what is important is that
you know that everyone can develop to his maximum potential!

Besides looking better, when you get into shape, chances are that
you are going to feel better and have much more energy! That's how
much bodybuilding can do for youl And think of the quhulugi::al
benzfits possible! As bodybuilding becomes a habit, you ll have a
greater awareness of self and being in touch with your body.

l‘ t

ﬂ'mpe-i.._'p,_eﬂt With progressive bodybuilding, you can get results that you can see
that waistline and feel! And just think of all the personal satisfaction that you can
down and get from knowing that you are the very best that you can be!

muscularize itl

BE GREAT- BE SOMEBODY SPECIAL!

Be a hodv;:luildqrr As vo:duet more into ﬂlml.”w%c_an lmnrwéhv:;r L B N N N N B B |
health, self-confidence. and overall outicok on life! Build up your body p :

to be the very best it can bel Live up to your top physical potential and Universal Bodybuilding

let us help! Whatever your condition, chances are you can improvel I Box 6694, Dept. -- 605

it, Mich. 4824
[J ARMS - Huge biceps and tri- [] SHOULDERS - Learn the Cutrgl, e 2

Why not give bodybuilding a try? Who knows what your own physi-
cal potential could be! Get started today on the road to improving
yourself ~ send for our information — and see just what bodybuild-
ing can do for youl

CEpS are E;:.’ ghmll ;:iu:t :agu;. l‘:ﬂhodi{.l ml?jt can help b;;';g l You bet | want bigger, more powerful mus I
tvery yhuilder  today thase shoulders up to their I
T e i it i e full development! cles! Rush me your FREE Booklet and all l
their fullest potential — find l your free brochures!
out just what YOU can accom- D LEGS - Muscular, powerful [ |
plishl| legs are essentiall Let us show
you the ways that top body- l I
D CHEST - A large chest has al- builders develop their legs to
waﬂl b&;n @ sign og a_m:_wwriul the absolute maximumf l Name .
man ut bodybuilding to ]
work on your chest muscles] L) ABDOMEN — A firm, well- I aqq i
Be at your very best| developed washboard waist is Fess
the positive result of properly I
D BACK - Start working on thar deveioped abdominal musches. cit Siate Zio l'
upper back = you can work on Why carry around a pot belly ¥ I

tting that fantastic \-Shape! when you can do something L HA."- THls COUP\OH TODAY

t's real attention getting! about it?
L L P I " R R R R N
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CAPSULE REPORTS ON NEW AUTO

PRODUCTS

Rear-view mirror kit

The glue that holds rear-view mir-
rors te the windshield iz pretty
strong stuff, but for some reason the
mirrors come unglued all too often.
If vou want a permanent sclution
that lets you attach and use the mir-
ror immediately, consider this spe-
cial repair kit.

It has an oversize replacement
bracket, so there's more adhesion
surface on the windshield. You place
the bracket up against the wind-
shield and draw a circle where it will
go. Then apply a film promoter,
which improves holding power to
the glass of the adhezive on the back
of the bracket. After applyving the
promoter, peel off the plastic back-

— x4

Mew adhesive kit enables you to attach
rear-vlew mirror to windshield instantly.

ing from the bracket to expose the
adhesive.

Just press it into place on the
marked circle, attach the mirror to
it, and you're ready to go. The mir-
ror will hold in place immediately.

Price is $4.25 from Thexton Manu-
facturing Co., 7885 Parklawn Ave.,
Minneapolis, Minn. 55435.—Paul
Weissler

Cars and stripes forever

Pinstriping is an art ['ve long

admired, but just now mastered. I'd
seen ads for the Beugler Striper for

Professional-looking results are possible
with Beugler's pinstriping rofler kit

25 years. When | finally watched it
demonstrated, | was so taken by the
striper's ease of use, its versatility,
and its quality of construction that [
had to buy one.

The deluxe striping set comes
with a chrome-plated paint reser-
voir, three striping wheels of differ-
ent widths, three guides and com-
plete instructions.

Striping with the Beugler takes
about 20 minutes of practice. 1 used
awater-based |latex paint to practice
layving a straight, smooth stripe on a
piece of glass, For actual striping,
it's best to use a good lettering
enamel,

Send for Beugler's catalog/order
form from Beugler Stripers Inec.,

Box 20068, Los Angeles, Calif
29, —M L.
Charging-system tester

We've seen charging-system testers
before, but nothing as easy to use as
this one.

It simply plugs into your cigaret
lighter and allows vou to test for
battery cranking load, alternator
output and regulator condition.

A three-position switch on the
tester allows you to switch from one

Check voltage snd alternator out-
put trom dash with charging system tester.

function to another. It is available
for $39.95 from Milton [ndustries
Ine., 4500 West Cortland St., Chica-
go, lll, 60639.—T.A.

Emergency fan beit

What happens if a fan belt lets go in
the middle of nowhere and you're
not carrying a spare?

If you had been fortunate enocugh
to have this neat gadget called the
RBescue Ring, you'd cinch it up in
place of the belt and be on your
Way.

The belt is made to be used with

fan belt you cut to fit snaps

Emergency
together with unigque locking system.

cars with 3-liter engines or smaller,
80 you won't be able to use it on a big
VB, The only tool that accompanies
the Ring iz a safety blade for cutting
it to the appropriate length,

It costs $5.9% from Base Products
Co., 3099 Westheimer, Suite 107,
Houston, Tex. 77063, —T.A.

High-class creeper
Would vou consider spending $35 for
a creeper?

Sure, vou can get one for 10 to
$20, but this one probably is the best
anvwhere,

It ia made with ¥i-inch solid hard-
wood boards (no plywood) and is
available in a 42-inch length for
over-six-footers, along with the
standard 36-inch length. A steel
frame at the corners allows recess-
ing of the steel casters, so the creep-

dl !

Heavy-duty cresper has very low ground
clearance and uses high-grade hardware.

er really hugs the floor.

Called the Geiger creeper, it was
introduced more than 40 vears ago,
but has been out of production far
about five vears. Cal-Van Tools, 1500
Walter Ave., Fremont, Ohio 43420,
bought the rights to it and put it
back on the market, selling it
through auto parts stores.—Paul

Weissler
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IF RISING

FUELCOSTS
MAKE YOU

DLUE,
THINK PINK.

Cheer up, things could get worse.

The cost of fuel, for instance. It may double in the
next ten years.*

But you can fight back. With an extra layer of pink
Owens-Corning Fiberglas® g insulation in your
attic. Pink Owens-Corning W is Americas
best-selling insulation. Add § a little exira.

Insulate your attic, walls § exposed
to heat and cold, and floors %
over unheated garages and
crawl spaces. The way things are,
it could be more expensive not to.

Savings vary. Find out why
in the sellers fact sheet on
R-values. Higher R-values mean
greater insulating power.

OWENS CORNING

FIBERGLAS

* Source: Data Resources, Inc., CUAC Gastiey B O T F Coip 1900
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NEW NOW
forhome and shop

POPULAR MECHANICS

A Although the compact 101AYV Stk
chain saw weighs lass than 10 pounds, it
packs tha power ol 2.3-cu-in. displace-
ment. The saw is sald to be the quistest
gasoline-powered model available in the
world, with an adjusied decibal level of 98
at 8500 rpm (normal level is 115 dB). This
low noise level is accomplished by a fan-
cooled intemal muffing system and a dia-
phragm valve betwean the carburelor and
crankcase. W's made by Stih Inc., 536
Viking Dr., Virginla Beach, Va. 23452, and
costs about $185., cepending on area,

€ This two-handie, Victorian-style bath fit-
ting is designed to give the elegance of vit-
reous china at an affordabila price. The fau-
cal spout, esculcheon and level handies
ame vitredus china with polished chrome
mim. The faucet camies [he maker's free
cartridge-replacemant warranty for 1000
maonths, if leaks or drips develop. Its price is
$110. Gther Yiciorian bath filtings are also
available trom Bradley Corp., Menomonee
Falls, Wis. 53051,

B The Model 725 shoe polisher features a
30-in.-high, chrome-plated handle with a
built-in starter bution, 50 you don't have to
sloop to turn on the machine. it has two
polishing bonnets which are made of woaol
and polyester blend. A 6-f1.-long coil cord
siays neatly in place when it's not extended
to full length. The polisher has a 115-volt
a,c. motor,

it's available for $85. The manufacturer
ts Dremal, a division of Emerson Electric
Co., 4915 21st 51, Box 518, Racine, Wis,
53406,

D Use the TARM 202 coal-buming boiler
aither as a cantral heating system or in con-
junction with an existing odl- or gas-fired
gystemn. Maximum oulput on coal alone is
80,000 B.T.U. per hour. The flrabox holds
anough coal for over 14 hours of burning at
full outpul. or 24 hours af lower outpul. A
horizontal water-tube heal exchanger |s
designed for fast wamm-up. The boier,
which costs $1100, is manufactured by
Tekton Corp., Conway, Mass. 01341,



B Mot o o
L g 4

P

L Chihl Cali
Tt vadd Ln statms where prohibifed, Southdrn Conmitot Carp, | 80-100 Prood Liguewr S0 Losls, My W 18680

EVERYONE
NEEDS A LITTLE COMFORT. -

— ~When close fnmdsdmp by,

there's no better way to get

comfortable and share the good

tumes than with the smuutﬁ,

easy taste of Southern Comfort.
Its uniquely delicious flavor

was created in Old New Orleans

almost a century ago. And

it has been enjoyed ever since.
Try this world famous

liquor straight, on the rocks, or

. muxed any way you like it.

It's one of the real comforts Py I. -
of life. '.

COMFORT.

Sard gt o Southed o Comioatanywhers By fhoac Call 160 feee B0 G202 6148, Charge 1o maar

I Carads




EQUIPMENT AND
TRAINING NO OTHER
SGHOOL GAN MATCH!

NTS HOME TRAINING INVITES YOU T0 =
EXPLORE MIGROGOMPUTERS, DIGITAL
SYSTEMS AND MORE WITH
STATE-OF-THE-ART EQUIPMENT YOU
ASSEMBLE AND KEEP!

When it comes to electronics home study, no
school matches the training you get from NTS.

For example, we offer you three
different programs in the booming
microprocessor field. And each includes
one of today's sophisticated microcomputer
models for you to assemble and keep.

You not only learn to troubleshoot these
remarkable instruments, you learn to
program them to do what you want, It's the
perfect . opportunity

NTS'S\

Master Course in
Microcomputers includes the NTS/HEATH
H-89 Microcomputer (#1 above). It
features floppy disk storage, "smart” video
terminal, two %80 microprocessors, 16K
RAM memory expandable to 48K. HDOS
included.
The NTS/Rockwell AIM 65 Microcom-
uter (#2) is included in our Microprocessor
echnology Course. It's a single board
unit featuring an on-board 20
column alphanumeric printer
/ with 20 character display. This
6502-based unit also has 4K
RAM memory, expandable, 8K

for you to learn BASIC high
level language programming and
assembly language programming.
It's also important to note that our
microcomputers are not home-made
training devices. They are production model
micro-systems, identical to many you'll
encounter in the field. We believe this
makes your training a lot more exciting
and relevant.

monitor ROM and 8K advanced
BASIC interpreter on ROM.
J And in NTS's Master Course in
Electronics and Industrial Technology,
you'll work with the NTS/KIM-1
Microcomputer (#3). This unit features a 6
digit CED glsplay with an on-board 24 key
hexadecimal calculator-type keyboard. It's a

6502-based microcomputer with 1K of
RAM memory, expandable.



HOME ENTERTAINMENT setiteo 1v Aecaoson essential industries in the world. Learn
ELECTRONICS | : servicing of commercial, industrial and
NTS has many | residential heating and cooling equipment.
different elec- | Your course includes such equipment as a
tronics pro- | hermetic unit analyzer, leak detector and

grams to choose charging-testing-purging manifold set.

from. One of our | p—

most popular
is Color TV
Servicing—and it's no wonder. You build and
keep an NTS/HEATH 25 inch (diagonal)
digital color TV as part of your training.
Choose Communications and you'll train on
an NTS/HEATH 2-meter FM transceiver that
you'll also build and keep.

And because we're NTS, we include an
array of state-of-the-art test equipment—
including digital multimeter—with most of '
these programs. HOME APPLIANCES. Here's an excellent
full or part time opportunity with real
potential. Saves you money on your own
repairs, too! Course covers repair and
servicing of washers, dryers, ranges and
small appliances. Your equipment will
include NTS's amazing circuit trainer plus a
multimeter for testing purposes.

For 75 years, NTS has provided quality
home training for thousands of students
around the world. We look forward to
helping you, too, develop important new
skills the proven NTS way.

T Take advantage of this opportunity
AUTO MECHANICS Few technical fields now. Send the coupon today for a free color

can offer the challenges and opportunities catalon in the Tisldts) of vour cHelcs.
that the auto industry can. To train for it alog in the field(s) of your choi

with NTS, you'll utilize “shop-tested”

instruction plus an impressive array of hE\TI
professional equipment, including a solid- T ICAL
state automotive oscilloscope. You'll learn SCH

engine diagnosis, motor overhaul, S AT i

transmissions and much, much more. il gy g O

3 NATIONAL TECHNICAL SCHOOLS Dept. 201-021 1

1 4000 South Figueroa Street, Los Angeles, CA 90037
3 Please send FREE color catalog on course checked below
] MicroComputera/MioroProoeasors [ Color TV Bervicing

[0 Check if interested in G.1. information.
[] Check if interested ONLY in classroom training in

NO OBLIGATION. NO SALESMAN WILL CALL.a Lo Angees;
A.FFHDFEDFDHU'E'I"E.HAHTH‘.AII'IIHG,h----------------.-.-..- ----- ﬂﬂ-.--l‘

yourself for opportunities in one of the most

[ ]
1 O Communications Electronics [ Auto Mechanics
1 [J Digital Electronics [] Air Canditioning
: [ Industrial Technology ] Home Appliances
% Name Age
E Address
¥ b — 8 Apt. City

AIR CONDITIONING/HEATING Equip ES“‘“ Zip
.
[ ]



These two new
cassette decks offer T
surprising versatility. 4
B.I.C.'s deck uses '
two speeds to
challenge metal
tape; Teac's can
record and mix two
separate sources
into one harmony.

by Art Zuckerman

Dramatic improvements in sound
quality and in freedom from
noise have helped make cassette
tape recorders the odds-on favorites
in home music systems over the past
decade. But for vears the cassette
format has been limited to a single
speed, 18 inches per second (i.p.s.).

Stereo units were alsa limited to
recording either stereophonically on
a pair of adjacent tracks, or mono-
phonically across the width of the
same pair of tracks. These tracks
could not be used separately.

The purpose of these restrictions
was to satisfy the reguirement of
Philipg of the Netherlands (patent
holder on the cassette format) that
all recorders made under its license
be compatible with one another.
Every cassette machine was sup-
posed to be able to play a tape made
on any other cassette recorder. A
stereo tape even had to be able to
funetion on a mono machine.

Fast—upoﬁd innovation

Then along came B.I.C., a compa-
ny noted for its turntables and

78 POPULAR MECHANICS

Cassette decks:
to

speaker systems, with a new idea. It
entered the home tape-recording
field with a cassette machine that
operates at 33 i.p.s. a5 well az 19
i.p.s.

Apparently, B.L.C. feels the 19
i.p.s. option takes care of the com-
patibility problem. The value of the
higher speed is precisely the same as
it is in an open-reel tape deck. It
extends frequency response, or ac-
curately reproduced tonal range. At
this speed, it becomes possible, with
a conventional ferric-oxide tape, to
get performance that normally re-
quires more expensive chrome tape
or one of the new, much costlier met-
al tapes—not to mention a deck that
can play metal tapes,

The saving can be an illusion,
though, because the higher operat-
Lngf speed cuts recording time in

alf.

More important is what doubling
the tape speed does for dynamic
range, the spread between the soft-
est and loudest sounds wyou can
record without distorting them.
This is particularly important in

sound ood

¥You can record on the
right track while listen-
Iing 1o the left with a

Teac Model 124 Synea-
sel cassette deck (top).
Other features Include

blending of monophonic
microphone recording
with gterso line source.
A two-speed deck such
as B.LC."s T-3 (left)
helps you get the most
out of tapes. This modal
features three heads
along with dual cap-
stans to control the two
available speeds.

recording a live musical perfor-
mance with microphones. The dy-
namic range of a rock or pop combao,
or even a chamber-music group,
stretches far bevond the capabilities
of a conventional cassette recorder.
But the higher the tape speed, the
broader the dynamic range that can
be captured.

There is still another advantage
to an extra tape speed. [t can pro-
vide you with a key to making cre-
ative productions—special effects
for theatrical work or whatever—
that normally are reserved for open-
reel machines. For example, you can
make an electric mixer sound like an
cuthboard engine by recording it at
33 i.p.s. and playing it back at 19
i.p.sa.

B.1.C. now has a complete line of
dual-speed cassette decks, including
three-head, dual-capstan models
such as the T-3 and a model that
uses metal tapes. Other manufac.
turers liked the idea enough to
adopt it, notably Fisher. Nakamichi,
which had created a cassette deck

(Prease twmn Io page 80
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NEW CASSETTE DECKS

Just a push on the “simul-
sync"” button {right) and
you record on one track

while monitoring the other.

First the left track is
recorded while in stereo
mode; then rewind the tape
for simul-sync recording.

This time through the tape,

the left meter is off and the

lefi-channel head remains
in play mode, =o that you
can hear the left channel
and synchronize it with
what you're recording on
the right channel.

that provided 3% i.p.s. for studio
recording, went the other way in its
consumer line and now offers a deck
with a second tape speed of " i.p.s.
for home use. And Superscope has
added the % i.p.s. speed to some of
its battery-powered portable record-
ers.

So now you can have vour choice
of higher recording quality or lower
tape cost and still enjoy the conve-
nience of cassettes.

Sound on sound

Another advantage of open-real
decks has been synchronous record-
ing. This is the ability to record one
track alone and then play it back
while recording a second track, then
perhaps, if desired, a third and a
fourth.

In the days when the open-reel
format was king, this was possible
on most inexpensive recorders that
had dual-purpose record/playback
heads. That was because the heads
for the left and right tracks were
parallel to each other. Such two-
head, open-reel machines are a rari-
ty today.

Synchronous recording can't be
done on conventional, three-head
machines because the record heads
come before the playback heads. If

80 PCPULAR MECHANICS

{Continued rom page 78)

= @
TEAC
el B4

you record one track on such a
machine to match & recording being
played back on another track and
then try to play them back together,
the result is that they will be out of
s¥nc,

But today's four-track, open-reel

STEREQ RECORDING

OR PLAYBACK ..-"“I;:ﬁm

[;, ek RIGHT CHANNEL
) ¥ LEFT CHANNEL
SIMUL-SYNE RECORDING

5 5 RIGHT CHANNEL
LEFT CHANNEL

0
[ALREADY RECORDED CMNE TRACK)

e
\ o

. — RIGHT CHANNEL
< s LEFT CHANNEL

PLAYBACK AMPLIFIER

S
v G

RECORD .

AMPLIFIER j WHILE

The usual method of stereo recording is to
record both tracks at once. A simul-sync
system lets you firs! record the left track.
You then monitor the left while making a
recording of the right track.

We tested the B.LC. T-3 In
our own lab and, using
some very advanced equip-
ment, proved to ourselves
the manufacturer's claim
that its two-speed capabill-
ty increases dynamic
range. The deck (left) re-
corded on chrome tape, at
its second speed, with re-
sults that equaled or sur-
passed metal-tape record-
ing on athsr machinas.
When metal tape was com-
bined with its high speed,
resulls were among the
best we have heard.

recorders are built for synchronous
recording. A switch on such ma-

. chines converts record heads to the

playback function. This provides the
needed syne with the record heads
used to lay down the new, add-on,
tracks. The result is that tracks
recorded separately can blend into
perfect harmony.

Until recently, this kind of record-
ing was found only in the field of spe-
cial educational applications. A case
in point is the Sony line of Learning
Lab Cassette-Corders. These are de-
signed =20 that the two adjacent
tracks can be recorded independent-
Iy of one another and then played
back togpether. That way, a teacher
can record a passage on one track
for the student to listen to and then
repeat on the other track. This tech-
nique iz used in foreign-language
instruction and to improve English
diction.

But the cassette format offered
nothing approaching this kind of
recording for home use until Teac
brought out its Model 125 Syneaset
deck, With this machine, the two ste-
reo tracks can be recorded separate-
Iy,
Actually, the left track is recorded
with the deck set in the stereo mode.
Then the tape is rewound and the



simul-syne button is pushed in. With
the deck set for kREcoRD this time, the
left recording meter stays off, and
the left-channel head remains in
FLAY mode. All you have to do, then,
is listen to the left track with head-
phones while recording on the right
track, and yvou wind up with a duet
with vourself,

The Syncaset does a couple of oth-
er tricks. One is a cross-feed ar-
rangement. It literally feeds a small
part of the left channel into the
right channel, and vice versa, while
recording. This permits you to set up
your microphones to get the best
possible coverage of the performers
without worrying about excessive
separation of the two channels.
Pressing the crossFEED button as-
sures a more natural balance in the
final recording.

This battery-powered Sony ER-96 allows
Independent track recording on casseties.

Although the Syncaset lacks con-
ventional miefline mixing facilities,
a special feature permits you to
blend in one microphone with mate-
rial being recorded in stereo from a
phonograph record, tape or other
line source. The microphone is
plugged into the left-channel input,
and the input buttons are set for
LINE,

A sic BLEND knob is then turned
while the deck is in RECORD mode to
balance the microphone with the
line inputs. The microphone feeds
into both channels in equal strength
if the two recording-level controls
are set at dead center. Boosting the
left channel or dropping the right
channel will make the mic input
move to the left. A right-channel
boost or left-channel cut moves the
mic signal to the right. |

Now vou don’t have to spend
a fortune to enjoy a
complete hon_le workshop

X

. the system you

the tool to start with.. A
grow with. It's a 10" table saw, a 164" vertical drill press, a
horizontal boring machine, a 34" lathe and a 12" disc sander.

The Shopsmith MARK V —

amp motor that develops more than
2 hp. That's more than enough
power for the toughest jobs. An

exclusive speed dial even lets vou
change operating speeds without

turning off the motor.

After a little practice, you'll be
able to change from one tool to
another in 45 to 90 seconds. And
it's simple enough for a beginner to
learn to use, but delivers results that
a professional would be proud of,

Get the FREE Facts
by Mail
Without Obligation!

Send for them today!

Shopsmith Inc.

The Woodworking Company
Dept. 2606

750 Center Drive
Vandalia, Ohio 45377

Experienced craftsman. .. all-
round handyman , . . weekend do-

it-yourselfer — you've probably
dreamed of owning your own com-

plete home workshop to let you do
more accurate woodworking. Let's

face it, a few hand-held power tools
just aren’t enough. They won't let
you handle those complex remod-
eling jobs, money-saving home
repairs, or build furniture, cabinets
and other beautiful wood projects.

You should have a big-capacity
table saw, a top-quality drill press, a
horizontal bering machine, a lathe
and a disc sander.

But these five most needed wood-
working tools take up a lot of space,
and could cost you several thousand
dollars more than you can afford.

The Better Alternative

Owver 250,000 woodworkers have
found the better alternative to single
purpose tocls. A precision tool that
combines all five of the major power
tools into one multi-purpose unit . . .
at about ONE-THIRD the cost and
taking less space than a bicycle.

[t's the amazing Shopsmith
MARK V. And even if you have

O Yes! Please mall me your FREE Infor-
mation Kit on the Shopsmith MARK V,
and facts aboul Shopsmith's exclusive
30-day Money Back Guarantee,

unlimited space and money, it can 1 '\ame
outperform a shop-full of individual 1 Address
tools, because the skill and ac- _
curacy are built-in, Ciy
This ingenious woodworkingsys- 1 5tate Zip

tem is powered by a rugged 13.5

FEBRUARY 1881 B



PM INSTALLS A SUPERANTENNA
{Contined from page 28)

was curing, we started to build the
antenna,

The TH5-DX antenna wag packed
in a slim, six-foot, rectangular box.
Ingside the box was a mountain of
aluminum tubes, swaged at their
ends to fit together like partially
telescoping rods. The fit-together
tubes would be held in place by
clamps that could be tightened over
an outer pipe's swaged portion to
hold the inner pipe firmly in place.

First we assembled the 18-foot-

House bracket is lag-bolted to rafters in the
roof and localed close to the tower.

Mast clamp must be tight io prevent the
antenna from moving in the rotator clamp.

will run out. Keep them pointed downward.
B2 POPULAR MECHANICS

long boom. It went together so
guickly that we wondered how we
would pass the time until the con-
crete set. 1 need not have worried.

Every subassembly following the
boom requires eritical measure-
ments of distance. These must be
accurate to within a half inch. An
antenna is more than just an assem-
bly of tubes—it is a =ophisticated
electronic design,

The front and back elements (di-
rector and reflector) are the longest
and most critical parts of the anten-
na. Each has four “traps,” which are
eylindrically encased ceils of wire
that tune the elements to the differ-
ent ham frequencies. My measuring
tape got as much of a workout as my
wrench,

Iin the course of two days, the
tubes finally became an antenna.
With the boom supported on two pic-
nic benches, the tips of the elements
reached from our porch deck to our
property fence, The only way to walk
across the yard was te jump over
each element in turn. But | knew
that once it was 50 feet in the air, it
would be less of an obstacle.

The tower party

By now, three days after begin-
ning the project, the concrete was
ready. We assembled the rotator and
mounted it on top of the tower. (The
Alliance rotator's mounting plate
perfectly matched the Hygrin tow-
er.) We connected the rotor cable to
the rotator and we attached the
feedline to the antenna while every.
thing was still on the grownd,

Recruiting six or eight helpers
from my pool of curious and willing
neighbors proved to be no problem.
Two other hams also dropped by.

Two helpers positionsd antenna mast, but three men would have made the job sasler.

) photos Doy Miannss

Beta Match, where coax feedline attaches,
must be carefully positioned by bullder.

The manual suggested that we
should first attach the tower to the
conerete base and base plate with
two out of three bolts. The missing
bolt allows the tower to hinge on the
base. Then, with the loosely hinged
tower supported off the ground on a
sawhorse, we were supposed to at-
tach the beam to the rotator on top
of the tower. Finally, evervone
would push the entire assemblage to
a vertical position and drop in the
last bolt.

But it was not that easy because
of power lines that were in the way.
We had to raise the tower without
the antenna attached. Then the peo-
ple on the ground passed the anten-
na up to the two volunteers on the
low roof. In retrospect, it would have
been safer to have more helpers on
the roof.

The tower and beam were up—but
still lowered to a rooftop level. Now
the tower had to be bracketed to the
house. Unfortunately, the Hygain
bracket did not line up with the

(Prease tum o page B4)




STP OILTREATMENT ADDS AN
ANTI-WEAR AGENT AND VISGOSITY

IMPROVERS TO YOUR OIL.

IMPROVED VISCOSITY
MEANS IMPROVED
LUBRICATING QUALITIES.

Today's multi-grade oils begin o lose

their effectiveness as you drive

STP il Treatment, the world's besl

selling ol treatment, is an exclusive

formula which contains temperature-

activated long-chain polymers

In Winter or Summaer, as engine

lemperatures rise, these tempera-

| lure-activated polymers "uncurl

| toactually improve your cils

i viscosity and therefore its lubncating
qualities. Plus it contains ZDDP

| {zinc dialky! dithiophosphate), an
anti-friction, anti-wear, anti-oxidant

| agent. This special formula;

s [neraases viscosity and anti-wear
properties

* Promotes lubricating qualities

+ Reduces oil consumption in
many cars

110 Ol1 AQV

WHEN TO USE STP OIL
TREATMENT

Use STP OQil Treatment year round.
Always change your oil at manu-
facturers recommended intervals

time you change oil add 3TP Qil
Treatment |1 blends with all
petroleum base. graphite and syn-
thetic oils or greases

Thae first time you neaed oil and avary

WHERE PEOPLE USE STP
| OIL TREATMENT EVERYDAY.

7

e
1\

L

ine’s crankcasa. The first
iand every hime yo
POl Treatment
g I"IJIII'HFII_I and
of S TF‘ Cul

2. Manual transmission, gear boxes
anddiﬁerentials Add one STRP DIl
lubori
adaupto
{6 parts of

3. Power Steering. Usa 1 part STF QI
Treatment (o 10 parts powe nng
Hud

Engmﬁ assembliﬂa It vou work on
¥ zoak all moving e
- mibly with a
Treatmeant .ar:..'l 1
motor ol

E:tra uses: T.m cycle urur‘unrt.

General Shop Use Lubricalion. Mix 1
parl STP QI Treatment with 4 parts
general all-purpase oil

SATISFACTION
GUARANTEED
OR YOUR
MONEY BACK
STP Corporation, an ExMmars Company

Ft. Lauderdala, FL 33310
= 1981 STP Corporation

AROUND THE TRACK, AROUND THE WORLD...
STP OIL TREATMENT IS NUMBER ONE.




PM INSTALLS A SUPERANTENNA
e an (Contmuad fram page 82)
e

Buyer’s Guide
= {00 pages of car stereas, personal
compulars, home mini-slereas,

poriables, telephones, acCessones,
angd much more
* |Industry’'s most guoted and

prestigious publication. Train 21 home In spare ime Cables go around tower so that there will

*  Plus importani shopping informa- No previous expsrience u?l:d. Mz show be slack to allow for antenna rotation.
tion and discount prices on hun- what to do, how to do it...guide you step

dreds of products. SIBp. Even before you're ready 10 go afler a rafters on my house. So | went to a

full-time job as nn_:!:drinin. you l:clulﬁ_bc making radio parts store (qu:ckl;.]l and

PUBL;SHED B Y extra money doing odd jobs for friends and bought a Rohn Universal Tower

neighbors. . and saving money on your own n

electrical work. Learn 1o specify and install wiring, Bracket. We lag-bolted the bracket
operale and sontrol moton and penerators, use amd into the rafters to help support the
matntain iransformers and storage batteries. tower ﬂgﬂi nzt the house

You'll learn how 1o use elecirical imiruments,

Nation's largest and most how 1o Fiid shoet cirewtts, overloads and epen wires. We eranked the tower up to its full

regpected car stereo spacialst You'll e ready (o take almost any ft-_cc:rlﬂan ol-foot extension—the huge anten-
= 13 lol-free WATS order and licensing examinatbon. Becauss opportunities vary na suddenl d Il to all of
aszislance lines from time to time and from one part of the country enly seeme Sﬂ:lﬁ- oalorus
» Same day shipping and cvernight to anothes, we encourage you to check on the job on the El'ﬂu"'d_- 'Cl'ﬂ-!? king was easy,
deiivery on Feceral Express ordery market in your area. thanks to an ingeniously designed
* Nationwide Installer Service ELECTRICIANS average more than wineh that ean also be reversed
» Instaliation and Satistaction $11.00 AN HOUR! without having to unlock the gears
Guaraniees Dion’t count an gething Mo @ Wion o eaming enion wages manuﬂlly.
s H invenlories 0N A% Eu :-du-nt bt Ahese fhgures from ihe LS
Lge & Depr. of La pational Cutlook Handbook shew That
*  Master Card and VISA electricians are among the highes! paid construciion

worgers, In 1974, lﬂf: rancs im metropolitan areas for
clecinicians averaged 51125 m hour afier T"EEI:I].IP‘ IppTER:
lice: Erainmg program, Union wages were even

Employment ol constmuction eledtneiam s expecied 1o
imctease fasted than the averess for all occupstiom through
the mwid 1450

WO MEED TO QUIT YOUR JO& OR REGULAR SCHOOL

Everything i exploined in emyipegndersiand language
wilh plenty of drowings, disgrans and photosAnd you learn
L YOUT (raTh Far.\e Bl home it spare time Mo time wasted
(raveling ti ¢ Comsaltamts sre ms chose 28 your telephons.
Ko charge! Use our toll-dree 2-hour heme-ctisdy botling i
sl 38 oo ol

Call or Write now for
Your FREE Catalog

Use the coupon below or call toll-free:

800-446-1506

In Virginia Call 800-552-3961

= Featured car stereo is the Pionear KP-7500

ni

- - N . .
r = Saitd m-wur FREE catsiog by Control box indoors rotates the antenna so
’ I:I st d i - that it points in the direction of signal.
i ,:I Rush me your FREE cataiog! 'm |} Here are just 3 lew of the subjects covered in I went into the ham shack and
! enciosing $1 for First Class Mail i If:"f tourse. oo T attached the other ends of the cables
ot ol s Ry bt that had been routed from the tower
e 1 i) Cuioat~ Tk loract it B Eat: through the attic to my second-floor
i i mating... Plus mueh, much more. ham “shack.” I moved the baron the
Adelress T rotator's control box to point the
You ive in need lo
1 — = . 'I‘:" ur:fu;“:: il — il antenna East. The sounds of cheer-
f Ay | Tools, materials, tester are all included um ing and beer can flip-tops popping
’ wilh your course. . plus the National told me that the antenna was rotat-
State Zip Electrical Code—the = El s | Ei ¢
i Serd to CAUTCHFIELD i Bi.h'l::“?hai ives -.::u all :;1:?5::: % ing successfully.
. LCnacad r I || S et dinla ) propee
tagwiiig d : L
| romezee s i WAL COUPON TOORY!  firaaui) Loud and clear . ‘
Dapt. W g, qul.llﬂlﬁ - \“ ) The night we spent meeting Afri-
| Bl | Lo bl Nl e J can ham operators was typical of the
] 7 & | ELECTRICIAN BCHOOL, Depl. PBO11 system’s superlative operation. In
. ; | :—FH liiﬁﬂmn:r S;Tmh:-:u T‘u 155:;“1 ” || less than three months, we talked
Rush acts thal can with hams in France, Yugoslavia,
1 | home in spare time to be an electrician. : Greece, Russia, Italy—almost a
| wame Gt || hundred different countries.
. i | ApoRess l| The superantenna has made the
| Y R BRI p— | world seem small. o]
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FANTASTIC | Fi>7 ...
A FULL POUND OF BRAND NEW Al A
NUTS, BOLTS, SCREWS AND OTHER -
FASTENERS...ALLTOP QUALITY... et

4 JUST

&
-

c : ..- t . #

AND HANDLING CHRAGE
FREE I 10 LBS. OR sORE 15 <!
with asch = o
ordar " DRADERED!! 4 ‘
A ¥2.50-value { 315 g .
wall-sine(1 70" [P0 i g WS B .
124”) Speci-  fo n Aewrum § B o) S ”
S ) NDII!
Tl . =1 IF A .
g v e 0 v~ ] AR e < B
abioud Taslemers 1o do @ quick . I e
professional |oh every lime : H "_ i ' ] '
Yours FAEE wiwther of not you — ¥
decide 1o retunn your arder® \ 4
’ wawﬁ :
i . -
“‘ k’% fa
¢ - wi® é
& w"‘ '5 Ly
4t
e . i |
An unbelievable value! _
A Tull pound of assorted fasteners with an estimated retail |
value of $10.00-$15.00 for just 99°!! o SHIPPING AND HANDLING ;
CHARGE IF 10 LBS. OR MORE IS ORDERED. 150 shippg and handing on arders = UHPLUS i
Up 10 9 s (Whmimum § . order) qu— = S DP:“ON | i
IF YOU'RE NOT AMAZED—-ABSOLUTELY ASTOUNDED — AT ALL YOU GET, WE'LL REFUND L‘QL“ it
EVERY PENNY YOU'VE PAID IMMEDIATELY! Yout P* n‘l."';":“,, L] :
Millions and millions of assorted top-quality fasteners that we must dispose of immediately!!! ““m‘lx' Lreies 8119 44—
f'" top-quality. All #2 grade, plated steel All brand new. A vaniety of types and sizes. These are not our W"W You of
seconds” or “repects” or anything eise bul top-quality the sama thing or better then you'd WM"I is der rght anbebd
expect to find in a good hardware store urged 0 Lo ot it
The problem is that they're azsored . . . mixed ORDER Tﬂg;ﬂl! e to be ¥ B
.- - and it would take too much time and money JUST & —
lor us 1o sort them all out CHARGE IT™ IF YOU LIKE M Py L :
We're the same people wha orgmated and sell, I - - - : -
smong other things, Tha Nut & Bolt Shop™ ... 3 | 30-DAY UNCONDITIONAL MONEY-BACK GUARANTEE 48118

complete set of fasteners in a multi-bin cablnet. |/
And these mixed fasteners are 5 rurs worth { i
of overages, mixed mventory, spillsge and /

broken kegs,

Send fo and make ramittanca payahin to: D_A.L. Indusiries, Inc.
11100 Hampshire Ave. So., Bloomington, MK 55438

Dept. -281
Wumber Foumds Fou're Dréoring ~ L e - » -t
WO SHIPPING B HANDLING CRARGE IF B0 LBS. OR MORE IS ORDERED]
Phua 11 50 shippirsg & handiesg on ordeny up o 9 iba
CuEcH [ Chwchior memiy order (VN residests: add 1% sabe tan)

1 yeu e pet emaried o1 #l wOu (ol Bor yiw meniy — i peu'te bot slkaletely swmsaded —
rwlurn your onder sortima wethan 31 days for an imamediate refuns hﬁ

Buy a lifetime’s supply of 1op-guality fastenars
for @ fraction of their real vafu. Simply complete|

and mail the coupon at right along with your | VISA AYRSENT i

check or money order .. . or charge it 1o .nx one | o s | : r.m. Clenargeitte Jvss Clvassmtant [ amearican Express (] Dmers Gl [ICarte !l;ﬂm
of & major credit cards, If you're dissatisfied in |_ Cart Na. Exp. Dte

any way, for any reason, just sand it back within Sl

30 days and ::'I'H promptly refund your money. All top-quality. i PRy j" : Tt s o T

All #2 grade, & wamE o
5Ca 1978, DAL Industries, Inc. . plated stesl i
11100 Hampshire Ave. So., Bloominglon, MN 55438 lastaners. 1
*“Nut & Bolt Shag 1s & traceman of LA L. Indusiries, bnc [ ADDRESS T
Wa're the largest rotaflar of nets, bolts and screws In the world! ¥ ciy i o
L]




$19,300
DOWN PAYMENT.
WARKET

The Tranhon

H you thought you couldnt
afford a home ol your own,
think again. You still can! Ower
15,000 families just like you
have built Miles using
our step-by-step instructions.
50 exciting do-it-yourself mod-
els plus a full selection of
optional packages — like heal-
ing, plumbing and alactrical

ages — are available to
give you the home you want at
a price you can afford,

R DO PAMENT — 50 MODELS
SHampie Crecd 'I'nlmm:. 15‘.‘-.“%!21 (1703 ]
e LErLAgd -
800 40D payatis o 33 h&""ﬂﬂ
1 g oo Snal paynent ol 524000 Terme
::1:4: w mcl GRown and muly vaey SIANE: 0
"

=
Miles Homes A0Sk

You're Miles ahaad
with no down payment.

Fiima r home
-in oumEE--------.

full-color catalog. |

+ 80 pages filled with photos, illustrations and plans.

* 50 exciting models.

See owr ranch hames, spiif-level homes, spil- homes, 2-5lo
m“mrw-sm%.mrmmmsmm&g .
details of our umigue Shallér Fingrice Plan, pre-cut quality, avaiahle

opions and morg — TG you meed 10 ek Ol your dream .
home. Send for yours today. Mail to:

Miles Homas 4700 Nathan Lane, P.0, Box 41310, Minneapolis, MN 55442 l

MAME
ADDRESS
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TAKE OFF FOR FUN FLYING WITH. ..

The WEEDHOPPER

* Bulld it in 40 hours
= Fly it withoul a licenss
s Full kit; $2005: info pak 5

. L] L] L]

The GYPS

» Eaay o build in 100 hows
# No lognss reguired 1o fly
s Kit; 53286; Info pak 85

WEEDHOPPER OF UTAH'"
Box 2253-M » Ogden, Uitah 84404
801-821-3941
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Not $19.98. .
Not $14.98. .
But

NOW...The Huniing Knife

You've Always Wanted
At A LOW, LOW Price

FREE Genuine Leather Carrying Casza!
Comes with FREE geruina leather case con-

toured o cradie your lmife on your belt, ready
Tor instant use and lo prevent lass or damage,

o RAZOR SHARP STAIMLESS STEEL BLADE
» 7%" LONG OPENED: ONLY 4" CLOSED
© S0LID BRASS HAMDLE INLAID WITH EXOTIC WOOD

Hiere's the Classa 205 ki, You'll know 1 the moment
you teel s rugped nel . (8 precision-batanded craftsmans
ship . . . s solid brass handie beautifully indaid with exotic

wood, The gleaming stainiess stes blade is honed o such
Fazor sharphess thet you can abmost hear the hiss a3 if nips
through meal, dresges game, bones fish, even culs lon-
hing and tent siakes

'S & shear joy to carry
%" open. Locks firmly and
dental chosing |3 impossiie!)

LIFETIME GUARANTEE!

I's unconditionally guaranieed i rarmal use
against ol manufacturing defects b the lile of
the purchaser! 11 anything shoukd (o wiang,
simply refurn if bo the manutacture, postpasd

only 4° long when closed,
in position.. {Acci-

far iree repair or free replacement!

i

0 DAY TRIAL OFFER . . . MONEY RACK IF
NOT ARSOLUTELY DELIGHTED |

Use i1 for 80 full days entiredy al our risk.

1 et compilgtety delighted. simiply fe-
turn fog hull purchase price refund

Hatn

il

{excegt postage & handling. )




Rechargeable
ray Can!

Aerosol S

New British Invention...

Make your own aerosol spray
paints, cleaners, lubricants,
etc. and save yourseif a
small fortune.

Environmentally Sale — No Fluorocarbons

Re-fill the Rechargeable Aerosol Can and use it
over and ower. . it actually makes a great deal of
sense, When vou go 1o the store and purchase
spray paint or any other liquid aerosol spray, vou
usually pay more for the aerosol canister ( plus
the cost of filling and pressurizing it ) than for
the contents, Push-button convenience has been
most expensive... but now you have an ingenious
and easy alternative.

Fast and simpla 1o operate .., Fill the can 2/3 full
with the liquid 1o be used, thinning according to
instructions. Screw on the Aerosol Valve Top
and pressurize to 30 psi with any bicvele pump,
air hose or other air source (4 unigue pressure
relief valve insures against overcharging ).
When the large { 1 pint ) can is empty. simply re-
fill and pressurize. You're back 1o the job in
minutes. When finished, clean the can
thoroughly and vou're ready for vour next
project !

Touch-up body work

Genuine Professional resulls ... without the noise
and hassles of a cumbersome and expensive
compressor. Starshine’s Recharpeable Aerosol is
a quality spraving instrument ... the first of its
kind for home, H;I.l‘l.:ll"rl amd mdusteial use o is
available only from Starshine's Mail Order Sales
Dhvision and arrives quickly at your door
complete with two interchangeable spray heads,
One, 2 wide angle spray, is for flawless ap
plication of paints and other liquids requiring an
even coating. The other, a special extension
tube, is for applving lubncants, cleaners, etc., in
hard-to-get-at places such as complex electronic
equipment.

Claan photo aquip.

Large size can: 21."Wx8"H

For example, a few sugpested uses:

& De-locer

= Housebold cleaners

* Insecuicides

» Dminfectantd

= Flevtracal contact cleaners
= A world of applicationa

& Punts

* Luibw icanits

* Rust mhibioos

= Solvents

= Engine degreasers
& Phacvtos v proient

!nﬁ office equip.
Tough, precision construction plus Starshine’s
exclusive 5-year guarantee. Designed in England,
the solid canister is one-piece aluminum with
no seams to come apart. 1he aerosol valve body
15 alto solid aluminum and knurled for easy
handling. Should your Starshine Rechargeable
,r'i.t'r:m:l ever 1|‘].1:|I-HIT:.'1 it'-n L!ul; 02 manu-
facturing defect within 5 vears, you may return
it for n‘tﬁlr or replacement at our prompt
service -by -mail facilitv, We pride ourselves on

aut guick, courteaus service.

Test it yourself at home of work for 2 weeks ... with
no obligation.

Order Toll-Free: 800-235-6945 or

it busy 800-235-6951
CA residents call: B05-966-7187
or send coupon,
| K § F B B & 8 B B 0 B |

O Please send by retarn mmil one Starshine Rechargeable
Merosol B B19.0% (plax 32 shipping aod handling), I
not completely saristied, [ may return within I weeks of
peceipt tor a prompl refund with mo questions asked.

O Save S84 gr more! Order two or more Aeroaols at the
spuanity preceod oniy 387 %% e (plus 3.2 shipping and

_ handling ea. i

O Check or money order eng losed (CA residents »dd 6%
wales tami

L] Charge my oredit card nomber listed belaw

0 BankAmerward: Viss 0] Master Charge

| Imterbank no.

., |
O Amerwan Express T Diners Club O Carve Blanche
‘_:1!."5'! ‘:-II'J -l'l-l.l

Exp Dhate

Mame

Aubdreas

Civy/ Srare/ Fip

STARSHINE(ROLP

Q24 Anaspa 50, Depl.  Acee? | Santa Barbard, CA 93101
ACAST Copyright Starshine Inc.. 1980




ELECTRIC BILLS TOO HIGH? GET A

as much as 40% /! See

If you think your electric bills are high
now, brace yoursell. They'll be even
higher next year, and for years 1o come—
even if your use ol electricity remains
constant—due to utility company rate
increases.

Right now, it's probably costing you
$120 to $160 a year to run a refrigerator
...about $130 for a freezer...and other
outrageous sums (o power your altic fan,
washing machine, sump pump, electric
typewriter and for trash compactor. Even
a gas clothes dryer uses expensive elec-
tricity (to rotate the drum).

So il makes a lot of sense to use a lot less
electric F-aw'ar. And now you can do just
that—without cutting down on your use
of electric appliances!

INTRODUCING THE WATT SAVER

Our exclusive new YWatt Saver ia based
on an invention developed and patented
by the Mational Aeronautics and Space
Administration. ""The MASA {Nola power
saver,”' wrole a Popular Sclence senior
aditor, ''was developed by Frank Nola at
NASA’s Flight Center in a program to
reduce power mnaumgtian in spacecraft
motors. Mola calls it a PFC—power-factor
controller. | prefer to call it a power
gavar:lhuwwur. because that's what it

oes.

MNASA TESTEDIT

According to NASA documents, “'The
device has been tasted at Marshall
Center on ovar 40 types of motors, with
power savings ranging up to 60%, de-
pending on the lpading. The motors
tested were both single-phase and three-
E:mne‘ ranging from * H.P. 1o & H.P.

ost motors will show up to 40-50%
savings when running lightly loaded or
unlcaded, and some wIIF show B-10-T%
savings at rated load."’

MNASA's Technical Support Package
showed that "“The Power Factor Con-
troller applies to induction type electric
molors—tha most commonly usad type in
all major home appliances and the most
commonly uwsed in industry.'’ Such as
those in ratriﬂarmura, freezers, washing
machines, dishwashers, trash compactors
table saws, drill presses, electric type-
writers, gas dryers (without electric ig-
nitors), tans, grinders, food processing
machines, lathes and wvarious types of
pu:rilfs (e.g.. heat, sump, swimming
pooi ),

HOW IT SAVES POWER

Popular Electronics explained it this
way: “AC induction motors characteris-

fically run at a nearly constant speed
that's flixed by power-line freque and
independent of load and supply voltage.
When heavily loaded, the motor draws
line current that Is nearly in phase with
the applied volitage....Under light load
conditions, the molor develops less
torque by allowing more 1&;{ between the
voltage and the current. This reduces the
power factor while leaving the current
essentially the sama in magnitude.'' (The
wasted power is given off as heat.)

“To minimize this waste, Nola’s davice
manitors the motor's power factor, and
when It detects light load conditions, |t
reduces the supply voltage....The cur-
rent, now more nearly In phasa with the
woltage, therefore does as much useful
work as before, butit and the voltage are
smaller, resulting In a net savings of
electric power.""

Besides saving power, the Watl Saver
also allows motors 10 run cooler—which
langthens thair lite—and guleter.

inside the Wall Saver: elecironic componenis work
automatically, microsesond by microsecond, o
make Lure an olecirfe mofor mesives a0 mors
village than whal's needed le handie the opd &
any grvern insfanl.. 1o sive you money’

IT'S SIMPLE TO USE

The Watt Saver—made in the U.5.
under llicense from NASA—Is housad in a
sturdy metal case (just 5% "W x 3"H x
2Dy with an electrical outlet and a 2-faot
card. Simply plug the cord of your appli-
ance into the Walt Saver, then plug the
Walt Saver's cord into any slectrical out-
let, ¥You can move the Watt Saver to
various locations as needed or, better yet,
get two or more.

(For air conditioners, order the wired-in
madel and if you are electrically inclined
no electrician is necessary to connect it.)

Whenever the appliance 13 used, the
Waltt Saver goes to work instantly. There
are no buttons to push, no gauges to
watch, The Watt Saver works automat-

.
| $_ =
Advanced-design Power Factor Controller

cuts the cost of running electric appliances by
for yourself—try it for 60 days!

National Asronotics and
Space Administration
Patent #4,062,648

ically, 10 reduce the amount of electric
power used and (therefore) to reduce
your eleciric bills—without reducing the
efficiency of your appliances!

LOW COST—AND A TAX CREDIT

Although we're the only company in the
world offering the Watt Saver, the cost Is
modest—only $39.85 for the 110V,
15-amp model that handies motors up to
and Incloding 1 H.P. Want two? They're
just $37.95 each. Or splurfl:e and gel three
al $34.95 each, Specify plug-in or wired-
in modeals,

We also offer 2 220V, 15-amp model for
motors up to and Including 2% H.P. Tha
price is $49.95 for one; $47.85 each for
two or more. Specify plug-in or wirad-in.

No matter which modal you order or how
many wunits youw order, the postage!
handling charge is just $2.50 per order.

And next year, when you Till out your tax
return, you can deduct a 15% energy tax
credit—for additional savings.

§0-DAY MOMNEY-BACK GUARANTEE

Try the Watt Saver for as long as 60
days. If not complately satistied, return it
(insured) for a full refund.

Maturally, the sooner you send for the
Watt Saver, the more you can sSave on
your electric bills. So order today. Send
your check or money order to the address
below. Or charge it to your Visa, Master
Card, Diners Glub or Carte Blanche
account, |f using youwr credit card, you
can order wvia our toll-free number:

800-526-2801

If it"s busy, or no answer, call our ather
toll-frea number:

800-257-7850

{in Mew Jersey, call: B00-322-8850.
M.J. residents: add 5% sales tax.}

Or mail your order to:
NATIONAL SALES GROUP

me3lCcU3lY

THE IMAGINATION PEOPLE®

Dept PM-2404 Madison Avenue
Lakewood, N.J. 08701
201-370-0446




Your home Wlll'l(Sllﬂll
can PRY OFF ...

SAWS to desired Width... A I 3
}‘ > pelgaw If Tl
> 10 desired Thickness...

—All at once or separately. . . All By Power Feed srail Cougon Be1o

The Only Complets Workshop Tool Of Its Kind In The Worid! For ComplEi

Ffmmnﬂlum m%wmﬂmmdmm ¢ Al =
i e NO HIEK' ”I!r' Hr!hm

Is Barked By Our Exclusive 0™
Guiaraniee of Saris faction:

® "'Try the Belsaw in your own shop for a full 30-Days
and put it 1 work for you Give it a thorough test and
make it prove that it can do evenything we say it will
. use it just as much as you want. Then if you are not
completely satisfied, just send it back and we'll retum
every penny you sent And YOU are the sole judge!
There are no questions asked  there are no fine
print ‘wse’ charges. Our flaf guarantee is that YO must
be rm m:rsﬂad af you get your money back.”'

Buill For Pros . . . Priced For Home Craftsmen . . . it is engineered
and built to industrial standards, but factory-direct selling keeps the
price low. Handles tough oak and walnut as easily as pine, and so
simpie to operate even beginners with no experience can use it.

habbyists Iu your area with custom-planed
lumber, trim, molding... ALL of their
Right Al oo ot Just Mail Coupon ...
Homa.

All standard patterns are available from slock, or
we'll custom grind a knile lo your own special
design or sample.

Does The Belsaw Pay? YOU BET! e SR ACT NOWI
READ WHAT OTHER BELSAW OWNERS SAY: Ciipon

Brings
A Good [nvestment ® Robert Sawyer, Roseburg, Oregon: "'f be- Full Datails!
lieve thar the Belsaw is the best investment [ ever made. I've beena
planer man for years and am now retired. The Belsaw kas earned me
over 360,000 extra income in the past eleven years."'

Pays For [usell ® R. S_ Clark, Springfield. Ohio: * T bought a batck
of walnut in the rough, and after planing it on the Belsaw [ figured up
the money P had saved. It was enough to pay for twe-thirds the cost of
the Planer, It really does a good job.""

i mmtﬂ .
Eutra Time
into
l,:,, |u.r=u-r|-l'

"] YES, please send me the FREE Bookler |
it gives me complete facts about Befraw's
FPlaner-Molder-Saw and full detaifs on how
I can gualify for a 30.Day Free Trial right
in my own shop. ! understand there is No

= Obligation and that Mo salesman will cafl,

Mare Than Expected ® Siephen Schultz, Orangeville, Feona.:
*"This machine pays for itrelf by making money out of scrap boards,
{1 iz a very well built machine and | confess it is more than [ expected
Jor the price. It does everything you say it will,""

. And Belsaw Is The Choice Of Professionals:
"I recommend Belsaw's Planer-Molder-Saw a5 the most useful

shop lool that ary craftsman could own, We wie ours every day tn the

WorkBENCH model shop, and couldn't get along withous i1."

JAY HEDDEN—Editor of WORKBENCH Magazine




ROLLABOUT NEW NOW BOATING

TILT-TOP TABLE e
HAS 101 --

ONLY ®249%8 ™7 . v sccros
compares to similar products & ADJUSTS ANY HEIGHT 207-40"
mmumsu! * FOLDS TO 2" FOR STORAGE

For offica, sick-room, child's mom, study, badroom, den. You'll wonder how you ever managed
before you gat this sturdy, waihut grain finisted, totally adjustable wonder! 22° x 15° spil-proof, wipe-
Clsan top swings across bad, is ideal for serving mieals, reading, wriling, denwing. Hesght, angle adjust
aasily, instantty, Three high-impact plastic wheeis won't mar floar, roll sasily on casped. Augged. black
painted metal frame is sturdy enough for fypewriter or calculeior. Great lof kids' homewaork tabie,
sidetable for comaiescent's chalr, many office uses, 100, And increditly — the entire tabie lolds down
for stlovags undar bed of in cioset 1o &h amazing 2% You'd expect to pay over 850.00 lor a table this
weil-made, this useful, yot it's yours tor oaly $24,88 on @ no-risk money back guaractes — if not
dalighted refurn within 14 days for full refund (except postage and handling). Order an &xtra for the
oifice and save-mail coupon now! i

Bilge :ﬁitch can lean

Designed to tilt up to 35 from level, the
AFS 2000 Attwood Automatic Float

op B0 Ty, L0 switch can mount deep in the angled
FOR HOME bilge of a deep-V hull and operate any
size bilge pump as needed. The §22
& uFFlcE waterproofed unit has a closed-cell
----------n-\.ﬁ'- MAIL NO-RISKCOUFON TODAY mmmsmoeme e CAL ] M?ummamwmattmtmﬁtWE'
¥ WESTPORT MOME PRODUCTS, Degt. TTP-49 Charpemr (] Visa (] Master Charpe.  — : leriog. No leveling pads or internal
3 SRWiktea Road, Westpert, LT 00887 s | | flexing wires are required for the stur-
B Plazse send me ____ (#0099] Tilt Top Table(s}  Card Mo ] dy unit.
¥ ghoniy $34. 58 plus £3 50 postage & handiing ¥
::-r:mmmmwwmu:uumw Exp date :
- It after tacerang my order | am Nt delghled. | My oy - El'ﬂl‘l'ﬂ.l'lﬂ" filash floats
: ml;ﬂun?lmmmrﬂimwmi :
% Enclossd 88 Check of money or- 00788 AL e . For the new
g oer, no C.O0s plaass CT residents add Yot - o) boat-equip-
.--“;-u‘-.---'-...-----------c-ﬂr---.----sr----fﬂ-...--' mm muim‘
menits for
emergency
e signals, the
LEARN :
PROFESSIONAL UPHOL siseveless DRUM SANDER $110  Signa-
AT HOME! SPARE OR FULL TIME N0 PRE-MADE SLEEVES TO BLY Flash slectron-
. ECOMORMT &L ol e purr [ wlas-
e T o i Y e ic flashing bea-
tatag g 7 ek ey ﬂ con from Signa
e ﬁ"...m‘..?‘uﬁ-"i‘s”r"nﬁ"‘nﬂ& Flash Florida,
o mm in  Sarasota,
- PR 1440 will flash an
T ABOVE 4 oRiaM 38430 '1:: S05 for 38
Fear. w2 hours automat-
ALY MLH Tamal e, hag ically.
SFMS.‘-.” I‘I.l.ll;-lﬂﬂfg\'d'
mmmﬂa
SINGLEY SPECIALTY CO.. INC.
P.O. Box TII P
iyt B will, W.C. DTS

SPARE TIME INCOME? DIESEL ENGINES & ADAPTERS
SELL KNAPP SHOES! ;}ﬁﬁ“m'mmwmm
Mﬁtm Chevrolet armer and E.l:.':l
Sell tamous Knapp Cushion Comfort oo 30 1 300 Drabol Choneras 546
Shoes full ime of part time 10 supplement Sand §1.00 lor specs and price catiog.
your income. Enjoy the financial success HOLT-FELL DIESEL

and secunty you've always dreamed about
Millions of repeat customers. Eam higher Long mm

COMMIESIONS plus bonuses. No nvestment

Free seling and fraining kit 1o qualified

applicants. Amenca's No. 1 company in he mﬂm Biove Plans. Save nun- Portable flasher power

direct seling shoe industry. Wrile: Knapp i doliary by tuakding your weood

Shoes, Dept 5065 Knapp Centre, Brockton, | | | &~ . indemcient Twn syies wan o sren | | | PErManent-mount flashing depth and

Mass 02401 B swen A tour pans. mesermi st ana | | | figh finders can now be swapped from

! ﬂ rracrines pars weasecie | | | boat to boat with the new power pack
a KNAPD [~ A& WAlpine Design for gimbal-mount units from Lowr-
America works in Knapp Shoes. ] Renton, Whaniayion 808 ance, Tulsa, Okla.

90  POPULAR MECHANICS
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YOU DON'T NEED
CASTRO'S

PERMISSION
TO ENJOY
THE UNIQUE
L—HAVANA FLAVOR.

|----------i---
To order, fill in and mail coupon to AS30

I THO N C1 CO. |

T

\

1 i
%

I you remember savoring and lingering over a fan-
tastically mild and flavorful Cuban leaf cigar in the
days before the Coban embargo, you will be in-
terested in this affer — and the story behind it?

When the Cuban embargo hit:we and other small l 200 N. Edison Ave,, Depl. AS30, Yox 1638, Tampa, Fi. 33800 I
manufacturers of fine costom-made cigars faced [ 0.K., TOMI Ship me the Wictory Sampler under 'I'm"l
tuin, Our very existence depended on maintaining ' Money-back guarantes for gnly $10.90.
the same incomparable quality we had staked our [ EIEI “dI:l: '{lﬂhg?lli T“ﬁwm A |
tepulalton on an - areen L. ura . Brow

he solution was pure closk-and-dagger. One l [0 Check for $10, 90 enclosec (Fla. residents add I
dark night a few years age a group of daring Cuban 4% sales !u& l
eapairiates put 1o sea carrying & preciows cargo of [ Charge $10.90 to my
Cuban tobacco seeds, Afier running 2 gauntlei of l [ visa [} Mastar Charge I
Cuban Elunbnm they finally reached their destina- | O American Express [} Diners Club |
fion — Honduras. Here under almost identical con-

?Il-llun:hnl' climate and woil, this prime tobaces . I
ourishes to this day, Tar from its native land. This Credit Card Mo (P :
is the lobacco we use to make our superbly mild and . FouR Linrc 0. [Frint. 5 digts) l
guurlh]t clgars — cigary an expert can'l tell from l .
avana 7] = 1
e . oo )

MY OFFER TO CIGAR LOVERS 1| |
| will send you postpaid a variety of 50 factory fresh
CIgArs. Smoke on:P:r 2 hall-dozgen wilh my Com- W nams !
pliments. 1f these cigars aren’t all vou expect and & ' l
great deal more, return the remainder by parcel posr i straat ]
within 30 days and 1"l refusd your money. No

westions asked Your delivered cost s only $10. 9 I ety siain 7ip I

of 50 Factory-Fresh Cuban Seed Leal Tigars IOFFEA GOOD IN LS OMLY)

CREDIT CARD HoLDERS caLL T OLL FREE 800-237-2559

M FLORIDA CALL: 800-282-0848

SECOND INCOME?

EASY WITH A
STRUCK-KIT

Full track Magnatrac outpulls, owtpushes, ouwlworks wheeled
garden tractors especially in slippery conditions, Kit type fractor
(can be sasily assembled on a weekend) saves you money (buy
tactory direct). 16 hp., 4 speeds lorward ard 1 reverse. Over 30
heavy-duty attachments incl. moldboard plow, dozer blade,
snowblower, mower, liller, hydraulic o electric tront-end loader,
backhoe. Similar attachments avallable lor our lowel cost,
highty popular Mini-Dozer. Both Tractors offer vou geeat odd job

- and resale opportunities. Send now., 1o
MINI-DOZER

1 s N r )
[Aats e

i - - -

r-
- } STRUCK KIT, Depl PmZ] Cedarburng, Wit 53012 i
| [0 Catslog showing Struck Teachor Wit construction & |

I uses [specity Mini-Dozer of Magnatrac) — 7S¢, Bath |

! catalogs — §1.00. i

I ] Flans fTor fﬂ!i:at-ng Slrock Tractor (specify Mini- i

i Dozer or Magnatrac) from local matenals —5700 i

i Both plans —31000 (Refunded 0 any purchass.) :

I MNamé i

' } Rddress L :

Gily, State, Zip — e e -

L \DYALER INQUIAIRS INVITED) T3

SAVE BIG BUCKS!

how to rebuild your
SMALL BLOCK CHEVY

Dl Wiametd

REBUILD YOUR CHEVY| Easy. slep-by-
step instructions for rebuilding and recon-
ditioning your small-block Chevy—265
thru 400 C.1.D. How to remove englne, sirip
down, recondition parts, rebulld 1o proper
specs and replace engine in chassis
Clearances, machining, weak spois Lo
wateh for, lllustrated directions any home
| mechanic can Inllow! 180 pages, 450 pix

By David Vizard, $5.95 COMPLETE GUIDE
TO A SUCCESSFUL., ECONOMICAL
REBUILDY

how to rebuild your
SMALL-BLOCK FORD

REBUILD YOUR FORD! How lo rebulid
vour small-block Ford—even [l you've

never rebullt an engine beloral Covers
221, 260, 269, HPZ289, 302, Boss 302 4
351W engines. Delasiled photos & fexl
show how to remove engine, lear down,
clean & inspect, recondition, assamble,
mstall & tune. Tools needed, complele
epecifications. Nolhing left to chance! 160
Ba es, 500 plx. By Tom Monroa, $5.05.
-IT-YOURSELF & SAVE MONEY!

e e e e e e e e e Wi i—

SATISFACTION GUARANTEED

Other HP Auto Books
Aebulid 58 Cheavy Turbochargers
§5.05 £7.95
Aetmild 58 Ford Hotrod SB Chary
$5.05 £5.05

Add TH4 postage For each Dook. Send chack of
manay ordér oily, Allw 3 wisek 8 delivedy

MName
Street
City
State Zip

HPBooks Boxs3s7, Dept. PX-21.
Qma W. Prince Ad., Tucson, AZ 85703 }

FEBRUARY 1983 o1



PM WORKBENCH
PAVEXAMINES PRODUCTS AND SERVICES

Firewood carrying hook

Anyone who has lugged firewood
from cutting site to truck, or from
truck to woodpile, knows that load-
ing up is often awkward and time-
consuming. The log carrier shown
here makes the process much easier,
since it can snatch logs off the
ground quickly. To get maximum

- .

Drop Woodhook over B log to engage
hooks (inset) and 1 for easy carrying.

benefit from this device, vou should
order two—one for each hand—to
balance the weight. Woodhooks, as
they are called, cost £7.95 each post-
paid.

You can get them from Budget
Bales, 154 East Center 8t., Shelley,
Idaho 83274.—Joseph R. Provey

New staple remover
This new tool, called Sta-Pul, makes
quick work of removing staples, no
matter how stubborn they are. Slide
one point of the tool under a staple,
turn your wrist so the tool's working
end is parallel with the stapled sur-
face and lift out the crimped staple
with ease.

The Sta-Pul comes in handy on
reupholstering and rescreening jobs

Simply slide a Sta-Pul point under a staple,
turn your wrist and remove the staple.

and when opening cartons. You ¢an
order it by sending $14.95 to Holmes
Marketing, Dept. PMM, Box 1254,
Lubbock, Tex, 79408,

—Rosario Capotosto

Buying guide on home heating
An eight-page buying guide on home
heating, The Money-Saving Guide to
Buying a New Boiler, is available
free.

You can get it from any Weil-
McLain heating contractor or by
writing to: Weil-McLain, Energy Ef-
ficiency Institute, Blaine St., Michi-
gan City, Ind. 48360.— H. W,

Calling Sears miter saws

If you purchased a Sears motorized
miter saw between July 1978 and
June 1980, you may have a tool that
is subject to safety problems under
certain conditions.

The trouble arises when the saw is
used with a carbidetipped blade.
These blades are thicker than con-
ventional blades and the thickness
makes it difficult to secure the blade
properly. The poszible result: The
blade may come off the saw, causing
injury to the user.

If you own a Craftsman miter saw,
check the model number located on
the motor end. Models No. 315.23730
and 315.23731 are the tools in ques-
tioT.

If you own either one, don't use it
with a carbide-tipped blade. Contact
your local Sears store or call the toll-
free number, 800-845-4781, to make
arrangements for a correction kit.

—H.W,

Brad-point drill set
Here iz an excellent set of precizion
drill bits for workshoppers who

won't settle for anything but a
eraftsmanlike look. The MH-20 set
containg 12 high-carbon, tool-steel
bits from % to ! in. in diameter.
They're packed in & handsome ma-

Brad poinl on the new bit prevents drifi.

hogany box, which protects cutting
edges during storage. The bits are
designed with a brad point, which
eliminates any chance of bit drift as
the tool enters the workpiece. Ex-
tended spurs score a perfect circle
every time.

[t's priced at $78 postpaid from
Morris Tool Co., Dept. PM 281, High-
way 11-E, Box 24% Morristown,
Tenn. 37814, —H.W.

Circle scriber

You can scribe circles accurately
from 4-in, diameter to as large as a
tape measure will allow with this
circle seriber. It consists of two plas-
tic parts: the main body, which is
attached over the rule’s locking but-
ton, and the pencil holder that fits
over the blade tip.

Although the maker claims the
scriber fits most tapes, it seems ide-
ally suited to the Stanley Powerlock
case with ¥-in.-wide blade. To use it,
simply insert a pencil or ball-point
pen in the holder, pull tape to
desired measurement and scribe

Attach body with seif-tapping screws In
prebored holes (inset). Scribing Is sasy.

clockwise, while pressing down on
the pivot. It's $7.48 postpaid from
Circle B Corp., 17815 Valley Vista
Blvd.. Encino, Calif. 91316.
—Rosario Capotosto

If you've come across 8 new product with
soma special featuras et us know about I
Write 1o PM Workbanch, Popular Mechan-
ics, 224 West 5Tth 5L, Mew York, MY, 10018,
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Brains of radar braking system s the electronics module. It processes Information from all the sensors, Including the radar sensor.
How we'll avoid close encounters:

radar braking

by Mort Schultz

he 1977 Ford Granada sped
down the highway toward the
barricade.

“Hit it," 1 was ordered. “Don't
maneuver. Keep your foot on the
accelerator; don't use the brakes.”

Hit it? This guy had to be kidding.
But orders were orders, g0 | kept the
speedometer at 65 as | passed the
500-feet-from-target mark—400 . ..
300 ... 250. A light on the control
panel began flashing and a beeping
sound from inside the glove box
warned of an imminent collision.

“Keep going," my instructor or-
dered,

Two hundred feet from target—
176 ... 125 . .. 100. And at that
moment, the strangest thing I've
experienced in 35 years of driving
occurred: The control of the vehicle
was taken away from me.

The engine suddenly decelerated
to idle, and the brakes applied them-
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selves, forcing my chest and stom-
ach against the belt restraints. The
car stopped a few feet from the bar-
ricade.

In reality, the "highway" was a
half-mile test track at Fort Myer in
Washington, D.C. The barricade was
a 3Y-foot-high wooden stand that
would have been shattered if struck
by the Granada. But if the obstacle
had been a car or & concrete barrier,
this collision-aveidance radar brak-
ing system would have saved my
life.

“Thiz system will activate itself
and stop a car when the driver fails
to do the job,” Dr. Yung-Kuang Wu
of the National Highway Traffic
Safety Administration (NHTSA) ex-
plained. Dr. Wu was my instructor in
radar braking, which was made for
NHTSA by Bendix Corp.

What Dr. Wu means is that radar
brakes can prevent accidents in
cases where drivers don’t apply the
brakes soon enough. “Failure-to-
apply-the-brakes-in-time'" accidents

usually occur in fog, or when drivers
are sleepy, inattentive, intoxicated
or ill

It can save lives

In 1979, there were 16,5652 single-
car accidents, resulting in 18,231
vehicle-occupant and pedestrian
deaths. Dr. Keith Brewer, chief of
the NHTSA sautomotive systems
branch, estimates that 6000 to T000
of these fatalities (33 to 38 percent)
might have been prevented if the
cars had been equipped with radar
braking systems and four-wheel, an-
tilocking brakes.

His estimate coincides with that of
the Institute for Research in Public
Safety at Indiana University at
Bloomington. The Institute studied
215 accidents on a case-by-case ba-
gis. Researchers econcluded that
with a full-time radar braking sys-
tem, coupled with four-wheel, anti-
locking brakes, 39 of the accidents
(18 percent) could definitely have

{Please lurn to page 89)
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The radome (radar dome) |8 mounted exter-
nally on the car in this prototype model.

Throttle override control automatically de-
colerates the eangine to (diing speed.

AUTOMATIC RADAR BRAKING
(Contnised from paoge 96)

been avoided, Furthermore, up to 80
of the 215 accidents (41.9 percent)
might have been prevented.

The NHTSA study of radar brak-
ing began in 1972 and it will contin-
ue, Despite the existence of a seem-
ingly workable system, there are
problems. For instance, the system
iz =sensitive to heavy rain. It per-
ceives raindrops as targets and trig-
gers the brakes. Furthermore,
NHTSA wants to study other types
of radar braking units that exist or
are under development.

Cost is also & factor that prevents
the NHTSA from recommending a
government standard which would
require cars to have radar brakes.
Dr, Wu estimates that a radar brak-
ing system, coupled to a four-wheel,
antilocking system, would add about
$1000 to the cost of a car.

Antilock brakes are the key

The Automotive Information
Council feels that as computer con-
trol costs decline, systems like radar
braking may become cost-effective.

Four-wheel antilocking and radar
braking are two separate systems
which may be operated indepen-
dently. However, to attain the most
effective braking system possible,
NHTSA has combined the two in its
vehicles—the Granada and a 1977
Plymouth Fury.

The Indiana University study

SOLENOID ]
\.r‘ﬁ.l_!uw'l-j

if the system |8 mass-produced, this hard-
ware will not take up room In the trunk.

Speed sensor s en oplical device which
“reads” the segmented disc on driveshaft.

confirms the wisdom of deing this.
Of the 215 accidents that were inves-
tigated, only one would definitely
have been prevented by the radar
braking system without a four-
wheel, antilocking system. In other
cases, radar would have applied the
brakes in time, but ecars probably
would have skidded as brakes
locked, resulting in accidents any-
WHY.

Four-wheel antilocking prevents
brake lockup that can cause skid-
ding when panic braking occurs.

The Bendix experimental radar
braking system consists of five as-
gemblies: radar sensor, electronics
module, signal processor, brake ae-
tuator and control panel.

The radar sensorbeams sound sig-
nals to detect the presence of an
obstacle or pedestrian in the car's
path, Signals bounce off the target
and back to an electronic module
that computes range-to-target and
closing-rate data. The signal proces-
sor receives these data and gener-
ates a signal to trigger the brake
actuator, a mechanical device that
causes engine deceleration and
braking.

The Doppler effect

The radar sensor is located in the
center of the grille. 1t’s a dual-sig-
nal, continuous-wave Doppler-effect
transmitter. It operates at 36 giga-
hertz with a peak power of 25 milli-
watts. The transmitter is & Gunn-
effect diode oscillator mounted on

the back of an 8-inch-diameter, par-
abolic-reflector antenna behind a
dielectrie-filled, fiberglass-epoxy ra-
dome. This radome provides the car
with an aircraft-type snout.

Signals bounced back from a tar-
get echo to the radar and are trans-
mitted to a Schottky diode. There,
Doppler-effect data are discerned
from other signals and transferred
to the electronics module.

The Doppler effect establishes dis-
tance and closing rate between the
car and a target by the frequency
shift of a signal. As the car and tar-
get converge, the returned signal
frequency inereases. As a signal
reaches a preset peak frequency, it
triggers & response from the brak-
ing actuator,

The Doppler effect is named for its
discoverer, Christian Doppler, who
was & 19th century Austrian mathe-
matician and physicist.

In the electronics module, Doppler
signals are decoded and processed to
produce range-to-target and clos-
ing-rate information. Data are then
sent to a signal processor,

The signal processor (micropro-
cessor, really) is a computer that

Control panel next to driver can activate
the entire system or selected functions.

converts range and closing-rate in-
formation to a digital format. At 250
feet from the target, the signal pro-
cessor activates a warning light and
beeper, At 100 feet, the signal pro-
cessor triggers the brake actuator if
the driver has neither braked nor
taken evasive action,

The brake actuator consists of a
Bendix Power-Vac (similar to the
power brake assembly in your car), a
controller and a four-way valve to
send hydraulic-luid pressure to
each of the four wheels and the
hydraulic-fluid reservoir. The actu-
ator augments regular braking com-
ponents mounted in the engine com-
partment. They are totally indepen-
dent. The actuator operates only
when regular braking equipment
isn't activated when it's supposed to
be.

When the signal processor acti-
vates the brake actuator, it applies
sudden hydraulic pressure to the

(Please hum to page 100}
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AUTOMATIC RADAR BRAKING
(Contmued fram page 99)

brakes, and vacuum to a throttle
override mechanism on the carbure-
tor. Immediately, the throttle
clozes, acceleration stops, and maxi-
mum braking force is applied to the
vehicle.

At this point, the four-wheel, anti-
locking system does its “stop-go" act
if brake lockup begins. Sensors on
front wheels and at the junction of
the driveshaft and differential mea-
sure the wheel speed. Sensors are
connected to an analog computer
that detects wheel locking by com-
paring wheel speeds and computing
the slip factor. If locking oecurs, the
computer issues a command to
brake modulators to alternately re-
lease and apply the brakes, thus pre-
venting brake lockup and subse-
quent skidding.

Steering limit control

The radar-brake control panel al-
lows the driver to turn the system
on and off. The driver can operate
the system fully automatically or
semiautomatically. On semiauto-
matic, brake actuation is deacti-
vated, but the beeper and flashing
light remain in operation.

The control panel also allows the
driver to deactivate the system’s
steering inhibit limit control, This
device overrides the radar braking
system when the steering wheel ig
turned 15° to either side. This averts
brake application when false signals
are given.

For example, when the car is nego-
tiating a highway ramp with the
radar sensor facing a barrier, the
barrier would give a false signal,
activating the braking system, if it
weren't for the 15° steering-wheel
limit. On & ramp, a driver turns the
steering wheel a minimum of 15°

The radar braking system also has
a brake-pedal override that oper-
ates when the driver steps on the
brake pedal. The radar system does
not automatically reactivate itszelf
after the driver releases the brake
pedal. The driver has to flip a switch
on the control panel to accomplish
this. This override is useful in bump-
er-to-bumper traffic, where brakes
are in constant use.

A= enthusiastic as people at
NHTSA are about radar bralang,
they don't have any false illusions.
It will be a decade, at least, before
bugs can be worked out and the cost
of the system approaches a suitable
level for public acceptance, Sooner
or later, though, cars will be
equipped with radar brakes, be-
cause the system has demonstrated
that it can save lives, ™
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Make a stiff cardboard shelf; then
asmall bag holds an entire 35-mm
outfit. Under shelf, three com-
partments formed by vertical,
cardboard legs hold bulbs and
Aash pun.— K. Hertzbery

See around corners

Placement of lights or proximity
to the subject often interfere with
vigibility of camera settings. You
can use a mechanic’s inspection
mirror to see your way out of this
kind of tight, photographic prob-
lem.—Parry C. Yob
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Frames for free

Many people have a mountain of
empty tape cassette holders
around—but if you're a photogra-
pher, don't discard them.

The boxes make great frames
—stand them up or drill a hole
tohang on wall.

—Jofin Konecewics
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SLIDING TABLE AT TACHMENT

FOR UNISAW/

The sliding table at-
tachment, which
converts any Rock- |
well Unisaw into a
sliding table saw, is
ideal tor handling
large paneis or
heavy stock. The ar-
ticulating arm gives

full support and
causes no drag dur-
ing sawing.

Fur the eraftsman who has ev-
erything, including one of
Rockwell’s well-built 10-in. Uni-
saws, a new, versatile sliding table
attachment iz now offered. Mar-
keted mainly to professional wood-
working and maintenance shops,
the attachment iz a product we
thought PM craftsmen would want
to know about, too,

The sliding table makes ripping
and crosscutting large sheets of
plywood or paneling a lot easier,
since the supporting surfaces glide
with the workpiece and don't add
friction. The operator is allowed to
concentrate on the cut; pushing

Accessories to table attachment includa
clamp which tracks on fence and exten-
sion to support lengths over 8 .

Sliding table movas with the cut 1o allow

smooth action and ensure a precise cut
with no chance of the work binding.

the wood through the blade is al
most effortless.

Features include a hold-down
clamp, which keeps the workpiece
from creeping or jumping: an ad-
justable stop, which ean be posi-
tioned anywhere on the fence to
measure automatically for repeti-
tive cuts; and casl-in miter incre-
ments, which simplify rotating the
fence to the correct position when
cutting a desired angle.

With very little modification of
the original saw unit, the attach-
ment can be installed quickly {one
man, two hours to assemble and
complete adjustments). The own-
er's manual includes 42 step-by-
step illustrations.—C.E. Banister

SPECIFICATIONS—SLIDING TABLE

Moded: Mo, 34-485 (M5 10-n liling Brbov Linksaw)

Table: Lightweight, dig-cast aluminum, 14 = 27 in

Fence: 45 in. kng

Guide bar kor shiing fable: Ground stowl

Shipping wesght: 125 Ibs. Price 8527 .50

Accassoces. Cuick-clamg afacimant (Mo, 34-488), lence
exiension (Mo 34-489)

Manutacturer, Rockwed Internalonal, Powsar Tool Div,, 400
Morth Lemngion Ave., Piishugh, Pa 15208

Long fence on sliding table rotates for
cutting angles up to 45°. The fence can be
positioned on front or rear of table.
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LOOK SLIMMER INSTANTLY!

LOSE 25 POUNDS OR MORE,
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POWER SHAPES YOU NOW,
KEEPS WORKING AS YOU LOSE1

o Controls
walstiine,

tummy,
supports
back

10 | 20
o Pﬂuuus[vouuuq MORE!

EYEN

factly a8 you =lim down!

LOOK SLIMMER, STAND TALLER, FEEL YOUNGER
ALL DURING YOUR REDUCING PROGRAM!

Now vou can look in your mirror and see
a sleeker silhouatle the very Instani you
put it on! Power-slim gives you real con-
trol, helps deflate that spare fire. flatten
unsighily tummy tru!gt. smaoth out ralls, ||
because it fits you like 3 glove™ from
the wery first day — keeps on fitting per-

|t smooths your lgure, boosis your ego,
becauze 11 shrinks with you day by day
as your pounds melt away, One size fils
men or women, and you must be de-

far tull
ingl. Why

o rEburn *J1lﬂn&1l

refund {except pestage & ha
wiit — mail compon today!
€ 1980 Wesport Home Products,
B0 Wilton Rd , Westport, (T 068E7

- - - L KO-RIEK COUPON TODAY ™ o e -
§ WESTPORT HOME PRODUCTS, nrm.m-m.ﬂrr-mmm.nmn :
Plagse send ma (#0005) Powesr (%) & ondy S| Wast
: 7 96 pius §1 i Yoil mey chorge orders over $10: O] visa [ Was utﬂhru:
8 [ SAVE: Order two fof anly $14.08 — one ta wash ang  CRrd Moo 1
B one to wedi — &0d wo'll pay postage. Exp. Date i
B ¢ aftar receiving my ocdér I'monot delighied, | may retwrn p L
= it within 14 days for refund (except postage A handling),  Mame :
B Total amount enclosed & C7remidends age 719%  Address ipt. 1
B Saies Tax. Check or money arcer, mo G008 please, o SlatE 4 ¥
.I------------------ ----------}‘-‘--ﬁ-------ﬂ'ﬂ----'----.'

THE FIVE MORGAN DOLLAR

INVESTMENT COLLECTION.

T =y

Nurmismats: Collectors Guild nos oguited a limited supply
of fina Morgan Sodid &wmwmm@ﬁw
ba Ml peok of M engrovers orl. These Solid Siver Dollars,
412.5 grains of Finm Silver, ore the most sought offer
COMNS aver minded in The Unded Siotes. Some Morgon Silver
Doliors sell for s much 0s 520,000 ond o poma mind
condition Mangan Siver Dotlor recentty soid for 542,500
T poen has becomd 50 popular that collectars amd mves
fors haove been hoarding tham fof yeors. As O rsull, here om
no looger any Margan Siver Dodkars i Sircoiation Siver
Dollar coins, in , Pl increasad o | 0O0% (thar's
right, gver 10 hirmes) in walue in preceding years

Now Numismatic Collectors Guild hos Gssembbad an éx-
quista Solid Sitver Invesiment Collection of & Rare Morgan
Dollors. Eoch =&l is disployed on o royal blus bockground in
0 hondspme preseniohon cose with embossed lefering
Makes o ldetime gft which con De nomded Sown from
paranohon ko ganefotion

Recenity, thesa rame coin $ets wene salling af 5250 00 per
s, But we are now obile 10 offer Tam ko you af our iow prcy
of 817500 per sal for the rext 30 doys ooy

Mumismatic Collectors Guild, dealers in gold ond Silvat
bultion and rore o0ins for over 30 years, 1§ a mamber of M
Rl Coen Dealers Associohon and e Amencon Numis-
maic Associaton. Maney bock if nof comphelely sotisfied

Pt o UMNITED STATES MINT

CREDAT CARD ORDERS

CALL TOLL FREE) 800-257-7880

{Mew Jersey Residents call 1-800-%22-8650)

———,

M i?zted;-abﬂut 100 Years Ago.

Dhuse b Mve Puctualion in e poce of sivay 4nd goid. arders will e
Fted o @ Al come-birs! Shipped hasis armlid our rited supply 3
ExnAusied,
—-----—--.-h.-ﬂiii-ﬂll------‘
HUMISMATIC COLLECTORS GUILD, INC Dept PMBESY
31 Second kvenue, New Yok, MY 10003

Plagss send sas] of & Morgan Savier Dalkors
o 3175 00 per sef plus 55.00 postoge, honaing
insurance (Limit 5 sals par customar ) | anckisa
[ check, [ money ofged. in Ihe omount of
S o New Yok residents pleose odd

s0les fax
Marme

Address

City

Siote lp

CHARGE MY [ visa [ kmencon Express
] Master Charge T Diners Club

Inter Bank No
e (111 o

SEINENNEREREREER

Signature

---------‘--‘---------‘-----J

W W W -
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DRIVING THE MAZDA RX-7
{Continued from page 13)

power that's been achieved with the
new emissions system. A “reactive”
exhaust manifold reduces carbon
monoxide (CO) and unburned hydro-
carbons (HC) immediately as ex-
haust gases leave the ¢ylinders, but
a three-way catalyst and a second
“backup” oxidizing catalyst take
care of remaining emissions, with no
loas of efficiency.

There is an air pump to supply
extra oxygen Lo the catalyst, the
exhaust manifold or the carburetor
as needed, but no exhaust-gas recir-
culation (EGR) is necessary, since

Standard equipment includes a tachome-
ter, oll-pressure gauge and voltmeter.

the rotary engine is inherently low
in nitrogen oxides (NOx) emissions.

The bottom line is squeaky-clean
exhaust, along with better perfor-
mance and much-improved fuel
economy, compared to the previous
thermal-reactor system.

Inside, the instrument panel is
nicely redesigned, and & tachome-
ter, oll-pressure gauge and voltme-
ter have been added as standard
equipment. Also added are two stor-
age boxes behind the seats.

A new luxury version, the GSL,
takes its place at the top of the RX-7
line, complete with standard four-
wheel disc brakes, limited-slip dif-
ferential, aluminum wheels and
power windows. RX-7 prices run
from the bottom-line 8 model at
about $8600 to £10,5600 for the GSL
with standard five-speed transmis-
sion; automatic is optional.

Toyo Kogyo emphasizes that it
currently manufactures three types
of engines—gasoline, rotary and
diesel—and it intends to improve
each one for passenger-car use. In
fact, a diesel 626 is a likely candidate
for '82 introduction in the United
States. The 1981 U.5. Mazda line's
CAFE (Corporate Average Fuel
Economy) rating stands at slightly
over 31 mpg, a good margin beyond
the 22 mpg required by law, and the
company plans to better that by 20
to 25 percent in the next four years,
Look out, competition! ™
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Here it

Bigger, better, more exciting than ever
32 pages ... dozens of illustrations
. . . more than 900 listings

Completely revised and updated. this latest
edition of PM's famous PLANS, PROJECTS
AND PUBLICATIONS catalog is a must for
homeowners, handymen, hobbyists,
craftsmen, outdoorsmen and do-it-your-
selfers of all kinds. You'll find it packed with
great ideas for home improvement, chal-
lenging shop projects. exciting leisure-time
activities, valuable know-how to helpyou in
virtually every area of construction, remo-
deling, repalr and maintenance.

The most valuable catalog you may ever use
and only 50 cents postpaid!

IS!

PROJECTS
PUBLICATIONS

The new i

Popular Mechanics catalog

Plans, Projects, Publications

PM Catalog

Send coin, check or money order 1o:

[ am enclosing ¥

Ml

Box 1014, Radio City Statlon, New York, N.Y. 10101
_for copy (coples] of PM3 new edition of

U‘SE t'h'is Coupo n Flans. Projects, Publlcatlun.s. [Please make check or M.O. payable to

to Order your Popular Mechanics)

copy today e

Addreas

Ciny

Slmtw Lap codar

|Pleans allow three to four weeks for delivery]

Fopular Mechannies is a publicaiton of Hearsi Magazines, & Divieion of THE HEARST CORPORATION
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Quick-change
shooting

Slip ol the grip of
Crosman's 1377 or
1322 air pistols, plus
a number ol older
models, slide on the
new Crosman 1399
shoulder-stock  ac-
cessory, Ssecure it
with the two grip
SCrews, and the
handgun becomes
an air rifle, The 18-
inch stock ($12) is
high-impact plastic.

NEW NOW

A

g e

=

Arctic Cat's Kitty snow-
mobile for youngslers
can also be usad in tha
spring. The builder, Arc-
tic Enterprises, has a kit
that adds wheels to the
front skis, Replacement
of carburetor silencer

madification needed.

with air filter is only other

W

e OUTDOORS

w o e
Power panning for goid
From a $500 backpack model to this $3200 twin-engine sur-
face-gold dredge for vacuuming up “color,” Treasure Empo-

rium, 8507 Lankershim Blvd., Morth Hollywood, Calif. 91606,
has many prospecting alds. Model here gives divers air

Midriff tackle
tote to wear

Called a Fishin® Partner
by Berkley, this neat Iit-
tle plastic tackle box can
be wornon a belt around
the waist or slung over a
shoulder. Hinged down,
the 5= 12x 1%-inch unit
becomes a shelf that
opens as a lure and
leader storage box and
provides work space
and rod rest. It's under

Lock-blade mini-hunter

An puigrowth of the
Buck Folding Hunter
of 19863, the new
Classic Model I,
from Buck Knives, El
Cajon. Calit., is
smaller and lighter,
with a 4%-inch
length, 4-inch blade
and patterned han-
dies. It has a leather
sheath and cosls

1 847

$20 from the Spirit Lake,

lowa, company, and is at

sporting goods shops.
Spotting
string

Saunders  Archery,
Columbus, Meb,,
calls it a Turkey
Tracker, and it draws
a 100-yard, bright-
orange string pointer
through the under-
brush. Tied to the
head ol an arrow, the
siring is pulled out of
a capsule mounted
on the bow or stabi-
lizer, The Tracker is
10, with refills $4 for
two, and pulls free 10
make sighting easy.
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TALKING

TIME

Now a breakthrough in

Speech Technology
gives Time A Voice.

Rapidly amerging electronic progress
in solid state speech synthesis brings
migro computer generated speech to
tlmekminﬂ.

In the fall of 1978, Texas Instrumants
angineers developed '"Speak and
Spell"™_ an electronic spelling aid with
speach generated antiral a tiny elec-
tronic micre computer chip. In 1979, talk-
Lr:’g language translators were intreduc-

Today, most seml conductor houses
around the world have major research ef-
forts in solid state speech synthesis. In
the nexl few years many new spaech pro-
ducts will reach the marketplace. Now
there is Talking Time, One of the first 1o
be introduced, it may be the most useful
and unigue.

Mo Recordar—MNo Pull String

Like R2D2 in Star Wars, Talking Tima
saems to spring to life when speech syn-
thesis and quartz timekeaping
technologies come together. There are
no recorders or talking doll pull strings in
Talking Time, only solid state elec-
tronics. Electronics that are on the
leading edge of both technologies. The
forerunner of things to come. Here's how
it works.

Micro Computer Braln to Slight
Japaness Acceni

Humans produce speech In much the
same way that Talking Time doas, Our
brain sends nerve Impulses to our |aw
and chest, for our mouth to move and our
lungs to push air across our volce box.
Talking Times' single micro-
processor chip sends electrical impulses
digitized into speech patterns to an
avudio loud speaker. The loud speaker
vibrates and out comes a clear voice that
says “Attention please, I1's now six
o'five, please hurry' —with a slight
Japanesa accent. Talking Time Is made
by Sharp Electronics, a leading elec-
tronics company in Japan. So finely pro-
cessed is the speech synthesis that you
will swear it seems to speak with a slight
Japanese accent. Texas Instruments
Speech producls are said to have a
Texas drawl. Perhaps it's our imagina-
tion, You can decide for yourself.

4Y 1. S E A A
( e (S
Single Microprocessor Chip generates signals.
thal both speak with alight Japanass sccanl,
and time with quarts accurscy.
No Heart Fallure with this Alarm
An effective alarm with a snooze
featurae that remingds iﬁ-u any minute of a
24 hour day. First a chime to get your at-
tention, then, “It's now six o'clock,”
followed by a rousing melody over Talk-
ing Time's loud speaker. After a 5 minute

£ -1 BB

snooze, Talking Time warns you, "Alten-
fion please, it's now six o'live, please
huarry.” Il warns you again after 10
minutes, loud encugh to wake even a
sound sleaper, but pleasant enough not
1o give you heart failure,

Desk Top Remindar

Talking Time s ideal as a personal
raminder. & perfect gifi for that busy ax-
ecutlve who s engrossed in work and
forgets the time. In the Time Announce-
mant Mode you'ra raminded autematical-
I-{l. every 30 minutes by, "It's now two-
thirty p.m."” If you want more reminders,
choose the Elapsed Time Mode, Select 1,
5 or 30 minute intervals. Talking Time will
announce each Interval with ""Five
minutes elapsed, then “tan minutes
elapsed,” elc, No more missed maetings
o appointments—Talking Time |s Hare!

Jogging Companion

Talking Tima Is small enough 1o be a
handhald or pockat jogging companion.
In the Stopwatch Mode, it's a stopwatch
with one second precision and
automatic as well as manual operation.
in manual it annoynces the elapsed limea
at the push of a button for 10 Tull hours.
When in automatlc, it announces the
elapsed time automatically evary 10
gaconds. Durinq your entire run, Talking
Time keeps you informed. ¥ou never have
to break stride to lock al your watch,
Comes with a hand strap so0 it's easy o
Carry,

Interval Timer to Space Work or Fun

Talking Time is great for a periodic
check against how much time has elaps-
ed on a given task. Speed up or slow
down as nacessary. Production super-
visors, doctors, and engineers, anyone
with eritical time maasured functions to
perform, find it useful. Pilots canuse it to
call out elapsed time every 10 seconds
while they shool approaches. Talking
Time has both parformance and func-
tions unheard of even one year ago. The
voice adds usefulness, which we think
m'll aFme, can only be described as

olutionary.

Superb Chronometer That Can
Keep Its Mouth Shut

Talking Time is a great chronometer in
fts own right. Its famous quartz accuracy
Is unsurpassed by chronometers costing
£200 or more, but with half the functions,
It has a large easy-to-read liquid crystal
display (LCD) with B digits. A welcoma
relief for anyone who has poor eyesight.
With Talking Time you hear as well as
see the time, If you want silence,
however, just tell it o keep ils mouth
shul. H won't let out a peep. You can still
use it for its unsurpassed timekeeping
accuracy.

A miniature marvel of
microcomputer speech and
timekeaping lachnology. It

measures only 4% & TIE x 2 A8,

Talking Time is easy 1o set in all
modes, since it talks 1o you as you Qo
alang. You can keep track of what you're
setting and how to do It. It may not be
fooiproot, but It's close.

Talking Time Is worth its price as a
suparb ¢lock alone. Its uses seam
endless. Il may add a whole new dimen-
sion to time. But don't take our word for
It. Find out tor yourself!

30 Day No-Risk Trial

To prove to you that Talking Time is
everything we say, we offer it for 30 days
at no risk, If during 30 days from recaipl,
you are unhappy with Talking Tima for
any reason, return it for a prompt refuna
of your purchase price. What have you
got to lose?

One Full Year Warranty

Talking Time Is all solld state. It should
ive you years of trouble free operation
, in the unlikely event, anything should
wrong, it Is warranted for one full year
Eﬁ Sharp Electronics. Talking Time
comes complele with 2 AA batteries and
handstrap. Under normal use, batteries

should last for one year or longer.

To Order
Just fill in the order form and send it
along with check or money order 1o our
address. For even faster service credit
card customars can call our Toll Free
number listed below. Order yours today!

L L L]
10155 Plano Reed  +  Dallas, TX 75238

__ ¥es, send me Talking Time with a 30 day no- i
sk raturn al $89.95 plus $3.00 dalivery.

I

|

1

|

= . SAVE 510.00 Send me two Talking Times ai
$84 9% ga. plus 5200 ea. dolivery,

| ___BAVE 530.00 Send me (hree Talking Times at

l $70.5% ea. plus $1.50 na. delivery

, Texas residenis add 5% sales 1ax.

|

|

|

|

|

|

|

|

Etate Zip
[N Check of M.O. Enclosed
For aven fastar sarvice, charge o:
CIMCrYisa — Expires___ —
| Account W
| Slgnature i
| Order Toll Free 1-B00-527-70h6

i
1
|
I
1
|
Address :
|
|
|
|
|
|
|
|



IMPORTSCMOTORSPORTS

New model rolis out 7

In a couple of months a new import
will roll off the docks to join the oth-
ers that are besieging Detroit (see
PM’s imports guide, page 114). But,
like some other classy cars on that
list, this one really doesn’t have any
competition from Motor City. The
Rolls-Royce Silver Spirit iz in a class
by itself. The all-new, aerodynami-
cally smoother Spirit replaces the
Silver Shadow, a motor car that has
seen 15 years of continuous produe-
tion. Fifteen vears in the world of
cars is bloody old: The gentlemen at
Rolls had to pull the plug on the old
Shadow. At the same time, they laid
to rest the Silver Wraith which is
replaced by the Silver Spur, and the
Bentley T2 which iz replaced by the
Mulsanne (this name, of course, is
taken from the famous straight
that's on the road circuit used for
the 24 Hours of LeMans). When it
arrives here, the Silver Spirit will
cost slightly more than $100,000 and
be the lowest priced Rolls vou can
buy. The Spirit has a more contem-
porary design with a lot more glass
area, lower profile, better handling
with its new rear suspension and
rounder, smoother prow—a less

BMW of North America, In
addition 1o cars and marine
engines, now Imports the
BMW line of motorcycles.
Mew for '81 Is the

RB0OGS, which is a
dual-purpose, on-road,
ol-road machine.

stately front end,
as some potential
Rolls customers
will undoubtedly
mutter. The Spir-
it still falls into
the 5000-pound
weight class and,
with its 6.7-liter
V8, gets 10 mpg
city and 18 mpg
highway, so Un-
cle Sam will con-
tinue to collect a
gas-guzzler tax
from Rolls. Doors
remain large
enough to let you
slide into the car
with aplomb, and
the interior is
nonpareil. Rolls’
manner of doing up a regal living
compartment boggles the mind;
those butter-smooth, luscious leath-
er seats boggle the behind, Rolls will
be building only 3000 in "81. Of those,
we'll get 1000.

Getting off the road

What is a BMW doing in the dirt, you
may ask. It’s simple, according
to BMW's observations: That's
where riders want to go. So,
even though you may gasp at
the idea of a mud-caked and

pummeled piece of

fine machinery

from the Bavar-

ian Motor

Spirit of Ecstasy, not
woni 1o impale pe-
deatrians, vanishes
with just a touch.
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Works, the famous manufacturer,
whose motors range over land and
sea, now has an off-road bike.

The R80GS iz a dual-purpose, B0(-
cc addition to BMW's motoreycle
lineup for 1981. With the agile 80, the
long-time admirer of BMW road
tourers can now have his street bike
and the capability to blaze a trail
when he wants. The 80 is a seant 368
pounds, lightest of BMW's Twins,
and features a monolever rear-axle
swing arm. The monolever, together
with BMW's traditional shaft drive,
makes the rear-wheel mounting and
removal & simple operation. A fixed-
caliper disc brake system is used in
front, and the familiar flat-twin
engine layout identifies the bike as a
BMW. So does the price: $4800.

A Porsche to ride

You can drive a Porsche, pedal one
O Wear one on your wrist, so why
not ride one—a motoreyele. This bike,
based on a Yamaha 500, iz Porsche's
exercise in safety and fuel economy
for a bike of the future. “Model” is
world champ Barry Sheene.

Experimental bike
has wheel fairings,
tframe fairing with

Back on the high banks
It's Speed Weeks time again, which
means the high-banked turns of the
famous Daytona International
Speedway will soon be buzzing with
stockers looking for the big win: the
Daytona 500. It's the first bammin'
and frammin' date on the National
Association for Stock Car Racing
{NASCAR) calendar, and it's Febru-
ary 15th.
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for unsupported hovercraft. While not without incident, it proved
that the versatile machines can really take it.

I - e

by Richard Dunlop

Dm\'rl.':.truum ahead, the Mizsissippi’s broad
expanse boiled over a concrete dam that
reached from bank to bank, except close to the I1li-
nois shore where the gates of Lock 22 yawned
open. A sizable backup of barge tows, launches
and hougeboats was gssembled, all waiting their
turn at the locks.

Bob Windt was at the controls of the 28-foot-long
UH-2658 hovercraft, which he had designed and
built, as it bore down on the dam. He had decided
not to wait in line, not to loek through like a nor-
mal watereraflt. Instead, he intended to hover
right over the dam. almost as if he were riding
over a large snag in the river. The 37-vear-old
Windt eved the river, judging the cascading

FEBRUARY. 1981 T
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waters with calm precision as his
2W-ton craft, riding on itz cushion
of air, wafted toward the dam.

Windt gave the engine full power
to provide maximum lift. The UH-
265 rose higher and surged for-
ward. The bow hung for an anxious
moment over the edpe and
dropped. The hovercraft slid down
the watery face of the dam. When
itz bow hit the standing wave at
the bottom, it dipped, but instantly
popped up. Resilient, protected by
its air cushion, the hovercraft lev-
eled off.

Windt and his crew, 17-vear-olds
Dean Pollee and Terry Chapman,
whooped in triumph.

It was mid-July and the big hov-
ercraft was on a 2T40-mile journey
from Cordova, [ll., Bob Windt's
home port, down the Father of
Waters to New Orleans and back.
All along the river, people in boats
and on the levees were watching
the craft as it zoomed along, some-
times at upward of 50 mph, throw-
ing up a fine spray. It sped over
roller dams, wing dams, sandbars
and snags that would have cracked
a boat wide open,

“What kind of UFO iz it?" a New
Orleanian later asked, as he saw
the craft glide up onto the shore
close to the Algiers ferry dock in
New Orleans., He was relieved to
see stocky Bob Windt, the two grin-
ning boyvs and red-headed Mike
Kiester, who had joined the expedi-
tion in St. Louis—all obviously
Earthlings—emerge from the
craft.

Trying for a world record
Windt had set out to prove the
reliability and range of hovercraft.
If the UH-265 could make the trip
successfully, it would set a world's
record for the longest unsupported
{Piease {u
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Windt's craft could be moored afloat {left)

for quick supply

stops or minor repairs. Above, Mike Kiester (left) tries
makeshift clutch-puller, as Dean Polies helps.

A guy from New Orleans took
one look and asked us what
kind of UFO we were driving.’

i 19 page 167 1
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_ Reaching New Otleans. Bob Windl pulis his UH-265.
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Hovercraft was powered up while tethered to a tree, so logs could be put underneath as
jacks o give Windt warking room to install 8 new air splitter. Wear and tear were robbing
the "Monster” of performance near the end, but the finish was no less triumphant,
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Detroit besieged:

PM’sguideto ™™ &
invasion

Full-scale war has started.
Detroit has counterattacked
with its own small cars,

but the imports keep coming.

by Gary Witzenberg

BETROIT AUTO EGITOR

he beachheads are established,

and .5, automakers are bat-
tling fiercely to regain ground they
have lost to the imports. Chrysler's
K-carz and Ford's Escort/Lynx are
leading the front-line charge, ably
backed by improved Omnis and Ho-
rizong and GM's ever-popular X-
cars: Ford's EXP and LN-T Escort-
based sport coupes and GM'= all-new
J-cars are poised and ready to join a
renewed spring offensive in just a

Hondas little Civig’ is. fun, 1ask
ollicient and l.ui_-ll-ﬂppﬂlﬂh_‘.rl for an
economy car. Far 1981 the Civic
offers a3 three-speed aulomalic
fransmassion as an oplian



Alter a seven-year geslation period, the new Mer-
cedes JB0SEL enters the fray. II's packed with such
technical innovalions as heated windshield-washer
nozzles, oplional reclining rear seals and a com-
puterized slereo with memory, which can turn itsalf
on and ofl al any prepiogrammed time.
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RV o
’8l import invasion

few short months down the road.

But the import makers aren’t
about to take Detroit’s latest coun-
terattack lying down. Several new
models, as well as many existing
ones bolstered by significant im-
provements, strengthen this year's
foreign auto collection. Whatever

ground is lost will not go without a
fight.

New entries in the supercompeti-
tive, small-car arena include Tovo-
ta's highly fuel-efficient Starlet,
Honda's handsome four-door Civie
sedan, Mazda's front-drive GLC and
[suzu's |-Mark series, which fea-
tures optional diesel power,

Significantly, these important
new econocars are all from Japan.
Thie mid-range ranks for '81 feature
animpressive arsenal of cars. These
include; Tovota's redesigned Cressi-
da, Datsun's new 810 (which is also
from Japan), a couple of new varia-
tionsg on the Audi 4000 from

2 - g

Peugeot's crisply styled 505 can be had
with either a gasoline or diesel engine

Audi's 5000 turbo is firm's new flagship; it
offers luxury and s&uper perfermance.

Toyota Celica's Supra package includes air
dam, spoiler and modified suspension.

Toyola's newly restyled Land Cruiser is
better appointed than its predeoessor.

Daisun's sharply styled, zippy 200SX was success In ‘80 and wil do better in "81.

Germany, a turbocharged Volvo and
a new notchback Saab 900 sedan
from Sweden, Renault’'s admirable
181 and Peugeot’s turbodiesel 505
from France and a turbocharged
Fiat Brava from ltaly. Fiat iz also
preparing a turbo Spider sports car,
while Alfa Romeo is getting ready to
introduce 2 new V6 version of its
good-looking GT sport coupe. En-
gland's Jaguar Rover Triumph is
adding fuel injection to its TR-T and
TR-# szports cars nationwide, and
Ireland's Delorean is gearing up its
rear-engine, gull-wing sportster for
introduction this spring.

Finally, in the champagne-soaked
luxury battleground, Mercedes of
Germany has already placed its
wonderful new "S-class"” sedans on
sale, and Rolls-Royce of England is
currently preparing a stunning pair
of ultraluxury sedans for their U.5.
debut,

Before vou begin making recon-
naissance patrols into showrooms
and engaging in hand-to-hand com-
bat with tough imported-car deal-
ers, here's a spotter's puide to the
invading forces.

Japan

You can hardly discuss automo-
biles or the car business, in general,
these dayvs without the subject of
Japanese imports figuring promi-
nently. From humble beginnings
not too many years ago, Japan's
auto industry has grown to assume
a dominant position in the U5
import market. This vear, five new
models have been added to the top
four importers’ lineups, and a new
competitor, [suzu, has entered the
fray.
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Toyota's all-new Starlet wins mileage
honors with a 64-mpg highway rating.

The Subaru GL, as well as the rest of the
line, has been upgraded for the new year.
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. Mumber-one importer Toyota is
introducing a truly amazing little
car called Starlet, which wins the

gas-engine mileage sweepstakes
with a startling 39/54 EPA city/high-
way rating.

1t’s conventional (rear drive) and
as simple as plain-pocket jeans. It's
not much to look at and not overly
spacious inside, but there's enough
seat-adjustment range in front to fit
even long-legged Americans,

Starlet's handling is surprisingly
agile in the turns, and the little 1.3-
liter, four-cylinder engine supplies
plenty of zip through its five-speed
manual transmission. There's only
one three-door hatechback body
style, one fairly stark interior, no
automatic transmission and few op-
tiong, but it's a good value at o base
price of about $4700,

At the other end of itz price and
size scale, Tovota is also unveiling
new six-cylinder Cressida four-door
sedans and wagons. These entries
will offer luxury-style quiet, comfort
and equipment levels—at a cost of
210,000 and up. A five-door hatch-
back joinz the popular front-drive
Tercel lineup for '81., and many
important improvements have been
made to Tovota's Corolla, Corona,
Celica and Supra series, as well.

Datsun, too, has redesigned its
six-eylinder luxury car, the 810, It's
now available as a base-trim four-
door sedan or wagon with five-speed
transmission (about §7600), It also
comes in the ultraplush Maxima
versions with automatic transmis-
sion and a long list of standard
equipment. Datsun’s 210, fwd 310,
510, 2005X and 2R0ZX series have all
received evolutionary styling, trim
and equipment improvements,

New from Honda this year iz a
handsome four-door notchback se-
dan version of the ever-popular fwd
Civie, a comfortable and well-
equipped gas-saver priced at about
£5,5800. This and the other Civic mod-
els have an optional three-speed
autematic for "Bl in addition to the
four-speed and five-speed manual
transmissions. There is also a new
limited-edition SE model of the four-
door Accord. It features a leather
interior, power windows and much
more for a price tag of about FRO00,

Mazda is coming on strong this
yvear wilh its all-new GLC subeom-
pact in three-door and fve-door
hatchback and four-door sedan vari-
ations. With its surprisingly com-
fortable and roomy interior: slick,
state-of-the-art styling; peppy L5-
liter engine; 3545 mpg EPA econo-
my; extra-nimble handling and a
$4800 base price, this one promises
to be a certain winner, Mazda's 626

(Plgage fuin o gage 157)

What Detroit is up against in 81

OUR CARS BASE THEIR CARS BASE
PRICE PRICE
SUBCOMPACT
AMEC Bpant 5033 Diatsun 20 54263
Chagvane HEGS5 Dugtsun 310 5189
Chevralet Cavaner MA Catt AGEE
w 5209 Fial Stracia 506
Fond Escost 5158 Honda Ciwe 4399
EHMH'ILL: 5209 Pfrﬂmﬂﬁing Ahas
ron
Ponbac J-2000 MHA Ranault LaCar A
Vil Rabint hdchibach 5175 Torpole St AT88
Toyota Conailly L]
Towola Covolla Terced 4338
COMPACT
AT Cancord N Auck $000 SRS
Buiick S&rlu‘k DL BMW 320 12105
Chawitaket Clabon a2 Catgun 510 5580
Aras SE6Q Faat Brava ]
Famfrnang B0 Honda Aooord &ran
arcury Zeghyr 6103 IRz I-bdark NA
R o R | tuse b
¥ma i
et Phacera 8307 Feanial 180 - T8
Iﬂm Corgna G268
Dt sumr it ]
Wi Jatta M
FULL SIZE AND PERSONAL LUXURY
Bulek: LaSabre [STT15), (TE55); Chavrobel: RO COMPETITION
Impaiat [F129. Taua): C
{7BOS), Cordoba [7188) : 8L {Ma ifpars afler e combsnibon of leaburet &hd phos
1Tﬂ?-lt.H|r|dI[?7W].F L LTD [PS271 Thundartwd thal would make fham compottivg with thess Dedort
(7551 ) Mercury: Margus (F811), XA-7 (7790 Olds- rracials, |
Phymouth: Gran Ly~ "ﬁ'
nerviba (TIET], pohas
SPORTIGT
Cheviolel Camara SETED Alla Parmed i B4 BDs
Cheviolel Coreafie 15,248 Ala Rormeg GT-Y6 HA
W | 024 [T At 5000 Turbo 17,650
Forg Exp M, Datsur: 2085 a5ls
Ford Muntal 617 Datsun 280ZX 10,689
Misroury LM- P, Challengar TN
Plymoutn Hongan TC-3 E149 :ﬂr S;t:m' 2000 10,006
wal ;
Ponfiac Firebird -1l Homda TS
Lancia Bata TS
Lancia 11,660
Marda AX-7 BEDG
Povsche 324924 Tuba T8, 7021 500
Poischa 311 o 355
Saab 900 Tube 13,325
Trismgh TR-T BaAs
Trismph TR-8 19,150
T Calica'Supra E295
B
i Bei B35
Voive GLT Turbo 13,650
INTERMEDIATE LUXURY COMPACT
L7004 A 5000 311,240
Cadillac Cormarnon MA Cralgar 810 Maziina f-TE ]
Bahibns E496 505 10,990
LeBaron a4o5 o BE2E
Diplamat Bags T Crassica 19,763
arada EdTd [T 815
Cnalr BEIS Vaolwe GL 1270
Cidsmotaia Cauflass S5
Parhps LeMans BEED
LUXURY SPORT
MO COMFETITION BMW 533 C5. 431845, Delorsan, 25,000, Farrar
08GTH, 40812, GTS. 55272, w XJ-5, 30,000
Mo Dedrost modeds are Buit That weould be considersd Lidus: Espot, 35,600 Eute, 37, ; Ectat, 38,8507
coumspatiion lor (hess mpons. | Morcedes: ABOSL, 35 863 3A05LC, 46 638; Poreche
528, .850
LUXURY
Buick Ewcira 810,237 BAWY BB,
Buick Riviea 12,147 Basw rad 286
Cadiflac Deville 13,45 Jaguar KIE 25,000
Cadifiac E 18,452 Mercecas 2400 | 1932
Caditac Selin 21,084 Morcodas 2408 (aubomalic) 20,558
Chryslar Naw Yorker 10,643 Wercades 3000 25 540
Chrysimr Imparial 1R, 311 Wsrrncing H0OC T 20,731
Lingomn Town Car 3.1 Mercpdes OTD nin
Lincoin Mark Vi 16,658 Mercadar 34,185
Cldsmotile G951 Marcodas 2B0E 26,548
Cigsmchile Toronado 12,148 basropces 20CE M4
Paugoo! 64 -
Feolls-Flowce Siivee Shadow 85.%00"
Fuaits-Foyoe Silves Wraith 100 00"
Regils: Foryow n T, 160"
Rilg-| Camarga 1520007
FHiiar 15500
Woha GLE 15,000
Vol cousE 19,550
FOUR-WHEEL DRIVE
AMC Eagie ir57m Subary haichback a0
AMC Eagle 3004 ol Subang Mowr-dood S48
AMC Kammback 594 Subsany wiagon SE9G
Note " ndicates 1960 prce KA = Fguiis il svallabls.
All proes are as of Nowembaer 1980,
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New boats for
economy and action

Performance now means more water miles per gallon,
rugged construction and less maintenance.

by Bill McKeown  soann eoiton

I""\

A twin-hulled, liberglass, tunnel runaboul with a picklefork
bow, the 600-pound Eliminator Daytona 19 from Anaheim,
Calif,, has done 72 mph with a 200-hp Mercury outboard.

An 11-foot, B8-pound inflatable that can come out of a closet
or car frunk o become a bass boal, the Sevylor XK-330 Le
Boat can bow-mount an glectnic and clamp a 7-hp asterm.




org 'boatmen this spring will be

learning the answer to more luel
savings and more performance. The se:
crel: more boat,

with higher sides {lreeboard), qﬂdadm ,

pac! features and accessornes. Foam-core -
mnsmmarumwsymwﬁmlhﬂm
are making possible stronger hulls that

The new models are not necessarily
longer. But many are larger—yet lighter—

warghlassanqudrelmpwbm

Hammond ¥-2150 Challenger MK Il has clocked &0 mph with a

For the ninth year, 'Mr. Bass" Ray Scolt chase a Ranger bass
260:hp MerCruiser, and has an outboard version rated for 250 hp.

boat, this time the new 17-lool A-335Y. as (he BASS Classic boat.

AL helm of his new Ranger Chiel 380,

from Wood Boats, Flippin, Ark,, designer-
builder Forrest Wood lesis this deep-V
19-footer, enlarged lor deep-waler lishing,

Offshore fealures In a 25-Tooler are provided by Grady-
White Sallfish outboard, and Kingfish sterndrive or inboard
gas or diesel models. Both have walkways outside the cabin,

Owver 70 companies make sallboards; Surl-Salling Canada. 9
Dawvies Ave., Toronto, includes this North American cham-
pionship tandem board among its live lalest models,




ways the answer: plenty of models are tenuon Designs that will handle rosgh o Bass boals

avalable. but a targe mill at cruise sefting  offshore water sately, and withou! exces A type of hull 1hat has seen Iremendous

may bum less gas than a smaller ‘engine  sive pounding. are gaining popularty. Mul- growth. this versalle, two-pedestal-seat

runming full bore for the same speed lipurpose rgs sulable lor both Tishing and  16-%ooter 1S now stretching out 10 20 fest
Craft that can be car-topped or traled  water skung are the choice of many lam-  and more, adding a veed hull when i1

behind a compact car are getting new at-  hes Here are some of the lates! trénds intended far roughar watar andg less stand

OMC Sea Dnve protolype powers 33-fool Bertram. Waterprooted units
are lighter than inhasrds takes ez epacs can go heler on less sl

An Avon 546 15-foot inflatable, from Inland Marine,
Wilkes-Barre, Pa_, 'The Alternative’' is fitted with fishing

seats, Teletlex steering and mid-console contral center.

Cruisers Rally 160 runabout, from Mirro Marine, Oconlo,
Wis., comes with a ski-tlow pylon and stern boarding
steps in @ new Jim Wynne deep-V-design hull.
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up casting It's gething lighter through the  Inflatables spring several will be offered with hsh-boat |
wse of glumimum ar new liber compounds Boatmen are learning hal a good blow-  itings—swivel seals, center control con-
Current outboard and stemndnve molars  gp costs [usl as much as a moe conven:  sole with newly designed remole sieenng
are providing all the gas and electne honal ngid Dol but that the Iold-ups are  controls, gownnggers and an alecing trol-
power  regured for more  econormcal  oltan much easker W siow and move  hng molor forward. These new, fugGed
running arpund, and are inherenlly stable This  craft can be powered. sailed or rowed, and

=L~ bl page 13

A stretched-oul baw-rider, 22-1s0t Tri-Sonic 2200 LYD, Iram Forl Warth,
Tex,. has a tunneltype hull, oplional hardlop over helm position

-

No gas nor even paddle power 15

required Lo push the 14-fool Princess from
“=F Dolphin Products, Wabasha, Minn. This

T " 'mopad’ replaces the paddie with a moter

o=t that i= pedal-controlled and battery-powered.

Rover lIl V-20, by Fisher Marine. Wesl Point, Miss,, is 20
feel long, lakes a 40-hp outboard. weighs 420 pounds,

Mewest in the Glastron Carison line, the 20-foot Ski
Machine is a V-bottamed tournament boat rated for aut-
board power with motors up to 200 hp,
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- Now: Energy by the bucket

} Fish watts from flowing
water by using miniature
| hydroelectric equipment,

| by John Ingersoll

| arry Langhorne of Lowesville,
Va., gets his hot water from a

cold mountain stream.
Langhorne enjoys a hot, leisurely
shower every morning without wor-

Langhorne cut steel end plates (above),
then fitted curved blades to complete the
turbine (top), heart of small hydro plant.

= Rt

Four voltage-sensitive relays kick on in
sequence lo add load to Langhorne's 5ys-
tem when power supply exceeds demand.

pipe, lined with polyethylene. Screen keeps

out leaves, sticks and debris.
122 POPLILAR MECHANICS

rying about his energy bills. He also
runs lights and a few appliances and
even heats up millstone tables (op-
posite page) to help heat his house—
all with a 6.5-kilowatt hydroelectric
plant he built himself. The little
homemade turbine, which can spin
out more than 130 kilowatt-hours

per day when the stream is high,
meets about B0 percent of his electri-
cal needs,

Langhorne is not alone. Back-
yvard hyvdropower s gaining enough

6O FTUSEC
WATER 25° HEAD

WATER CLITOFF
AaMD
FLDW DIRECTOR

SOUIHAEL-CAG
RUNNER
200 AP

popularity to worry a few private
and public utility officials. They
view it as an erosion of their monop-
oly, rather than as a solution to for-
eign oil dependence.

But it's happening—{rom the fir
forests of the Olympic Peninsula in
Washington state to the hills of
Georgia. Tiny generating plants are
springing up, and they're being en-
couraged by the Department of En-
ergy {DOE) and new protection from
the Federal Energy Regulatory

IR, 1 A

LT 1860 AP GENERATOR

in Harry Langhome's homemade system, a bell drive transfers turbine energy 1o a
T.5-kilowatt generator mounted on a tilting table. Water flows to the turbine through
100 feet of pipe running from a concrete box thal collects diveried water,

e e e
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from back-yard powerplants

Commission (FERC), DOE estimat-
es that there are hundreds of such
installations supplying millions of
kilowatts. And increazing numbers
of homeowners are drawing up
planz right now.

The fundamentals are simple.
Moving water contains energy, con-
verted to electricity through a
water-spun turbine (basically a so-
phisticated water wheel), which
turns a generator. “"Water power is
the most efficient, most dependable

Ph pihotos: Rotsiet Tripotshy and Hasty Langhoime

source of energy known to man,”
says Ron Corso of FERC. Moreover,
it is environmentally clean.

A DOE/Army Corps of Engineers
report recently predicted that rede-
velopment of existing dam sites,
development of new sites and back-
yard powerplants could raise the
contribution of hydro to 160,000
megawatis, saving T27,000 barrels
of oil daily. At that level, hydro pow-
er—f{rom tiny b{{-watt generators
to mammoth 500-megawatt plants—

would deliver five percent of the
country's power, or about 24 percent
of total electric-power needs. Hydro
now meets 15 percent of national
electrical demand.

With so much in hydro’s favor, why
isn't it sweeping the nation? One
pragmatic reason is its cost. The
National Center for Appropriate
Technology in Butte, Mont., esti-
mates that labor and materials for a
system to generate house power
would cost between $800 and $1500

warms chalr seat. Hydro supplies 80 per-
cent of the electricity used In house.

FEBRLUARY 13981
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per kilowatt of penerating capacity.
Estimates of peak demands for a
household vary between 1 kilowatt
(for a cabin with just a few lights) to
more than 12 kilowatts. The DOE
estimates grerage demand at any
given Lime—including nights—at 1
to 1.5 kilowatts. Still, buying hydro
equipment to meet peak demands
could easily cost $10,000 installed,
and some people have spent up to
$40,000 for 12-kilowatt equipment,
By comparison, Langhorne paid less
than $2100 for materials in 1975 to
build his plant, which is capable of

producing about 6.5 kilowatts when
water is gushing. (His turbine is con-
nected to a 7.5-kilowatt Onan gener-
ator, but water seldom flows fast
enough to bring the Onan up to rat-
ed capacity.)

Why are there such extremes? For
decades, companies here and in Eu-
rope have made huge turbines and
generators to supply the big utili-
ties. Small power users were by-
passed or given scaled-down ver-
sions of the monster systems. These
units were expensive and rated for
high performance,

HOW TO MEASURE
FLOW RATE

& back-yard hydro practical for you? It

depends In part on flow raie (see
accompanying article).

In small streams, you can measure flow
by diverting the stream into a drum of
known volume and timing how long it takes
to fill up. In larger streams, however, that
can be difficult. And that's where the welr
method of measuring flow comes In.

Begin by bullding a temporary dam with
an opening large enough to let through all
water In the stream without the water spill-
ing over the top of tha dam. The width of the
dam opening (W) should be al least three
times the opening height (H). Sink a stake
into the stream at least five feet up from the
dam. Run a pleca of cord from the lip of the

dam to the stake. Uss a mason's line level
on this line (water won't hurt i) 10 make
aufe the botlom of the dam lip |8 level with
the point where the cord attaches 1o the
stick.

Now carefully measure the distance in
inches along the stake from the cord
sttachment to the water surface. Move to
the weir tabls {which we have abbreviated
below) and determine what rating equals
the measurement. Multiply the rating by the
width of the dam opening In Inches. The
result will be the cublc-feet-per-minute
(c.f.m.) flow for the stream. It's Important
during measurements that leakage does
not cccur in the dam; caulk any leaky
seame with clay-filled mud.

Depth on stake C.F.M. per inch Depth on stake | C.F.M. per inch
(in inches) of notch width {in inches) of notch width

1 0.40 13 18.87

2 1.14 14 21.09

3 208 15 23.38

4 122 16 25.76

5 4.50 17 28.20

] 5.90 18 30.70

7 744 19 33.29

g 9.10 20 35.94

9 10.86 21 38.65

10 1271 22 41.43

1" 14 .67 23 44.28

12 16.73 24 4718

C.FM. = Cubic lest par minuta.
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Hardware shrinks, prices drop

But today, new companies are
introducing product lines specifical-
ly designed for amall plants. These
entries are cheaper than older sys-
tems, and competition could drive
the prices even lower.

That's the good news. The bad
news is that no accepted standards
for microhydro equipment {from .5
to 5000 kilowatts) exist at present.
According to  engineer (George
Grimes of DOE, that means “buyer
beware.” At the end of this article,
we list manufacturers and addition-
al sources of information. It's an
incomplete list and it isn't meant as
an endorsement of the companies.
But each company has been in the
marketplace long enough to survive
faulty-product claims. And several
are well known in other fielda.

Dirastically reducing or eliminat.-
ing electric bhills is one spur for the
enthusiastic new wave of microhy-
dro developers. The second spur is
malking money.

Sell your power

John and Susan Craft own and
direct the Liliwaup Falls Research
Station in anhingtnn. Flowing
water on their property generates
160 kilowatts with existing equip-
ment. But the potential power in
their stream, they estimate, is 1200
kilowatts.

When this is tapped, the Crafts
intend to draw what they need for
the research center and sell the
remainder to local residents. This
income will be plowed back into
research—essentially of a biological
nature.

Last summer, the Crafts were vis-
ited by a local utility representative
who had gotten wind of their plans.
At first, he was pleasant and patient
in tryving to dissuade them. When
that proved futile, he implied that
the power company could stop them
legally.

Whether a utility could take such
action was debatable last summer.
Now it isn't. On Oect. 29, 1980, the
Commissioner of FERC offered offi-
cial protection to anyone producing
hydroelectric power up to 5000 kilo-
watts.

Ron Corse of FERC says, “Onece
the individual's application is sub-
mitted and approved {which takes
about 120 days), the property is
exempted from licensing, which
means no one—private or public
utility, state or city—can condemn
or take away their site or prevent
them from developing hydropower,

“Cecond, this individual may sell
power at whatever rate he wishes.

*Third, privately developed power
can be sold to a utility, and the util-



ity must buy it, but at rates estab-
lished by the state commission.”
This new rule frees the Crafts to
develop their stream. It also gives
people with much smaller opera-
tions a chance to make money,

Running the meter backward

For example, a house with a 10-
kilowatt demand may be served by a
plant generating 15 kilowatts. Five
kilowatts is available immediately
for sale back to the prid. As demand
in the house drops, the homeowner
can sell more of his power. A stan-
dard meter, running backward,
keeps track of electricity sent to the
grid in kilowatt-hours. At the end of
each month, the owner may receive
a check, instead of mailing one.

Sound enticing? It is. Sound easy?
It isn't. While the technology for
large hydro systems was perfected
decades apo, the engineering of mi-
erohydro is an emerging art. The
most fundamental and eritical prob-
lem associated with sending power
back to a utility grid is generating
Bl-cyele current with a wave form
that precisely matches that of the
grid with consistency and no tran-
sient voltage.

Another potential problem: Pri-
vate power can zap lineman working
to restore a public-power outage.

FERC and DOE have laid the
groundwork for small private-power
sales. But the details that are going

Complete 7.5-kilowatt hydro powerplant is from Energy Independence Research Corp.,

i

Bellingham, Wash. Itz circuitry maintains a continuous output under changing loads.

to protect owners eand utilities have
vet to be hammered out. Before
leaping into a power operation for
profit, seek the best advice you can
get from manufacturers, utilities
and, if necessary, a good consulting
hydroelectric engineer.

Here are some commeon questions
and answers to serve as a guideline
for your further research.

B How much water is reguived?
More than a trickling spring, but

Hydro aquipment (sbove)
provides 160 kilowatis 10
the owners, Susan and
John Craft. However, tha
potential from the stream,
which s diverted through
& pipe (left), is higher. The
§ Crafts plan to sell excess
j wattage 1o others.

probably a lot less than you expect.
Alan Van Hook of Nooksack, Wash.,
draws 6 kilowatts from a small, but
steady spring. His powerplant
works because the spring is 350 feet
above his turbine. In hydro termi-
nology, the system operates on &
350-foot “head.”

Head, or the vertical drop from
water source to turbine, and flow,
the quantity of water moving past a
given point in gallons or cubic feet
per minute, are the two conditions of
moving water that determine power
potential.

To generate house power, a high
head and low flow will serve as well
as a low head and high flow.

A rough rule of thumb equates
high head with smaller, less costly
equipment; low head with larger,
maore expensive turbines,

Because the slope from water
source to turbine is almost always
gradual, vou can use simple survey-
or's measurements to calculate
head. You don't need to rent a tran-
sit, though you can. You can manage
with a tripod, spirit level, tape rule
and a tall pole or stick marked, at
least, in one-foot increments.

Stand the tripod close to the water
at the topof the slope. Place the spir-
it level on the tripod platform. Mea-
sure the height of the level above
the water.

You'll need a partner to hold the
pole. Move him down the slope to a
point at which the upright pole is
just within sight across the top of
the spirit level. Aim the level as you
would sight a rifle.

Make certain the level bubble is
centered; have your partner record
the span between the ground and

(Frease i to page 158)
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Here's a straight-line
turntable that won't
play your records lying
down, IU's the LT 5V
from Mitsubishi, and it
musl stand wvertically
during operation. A
pressure pad on the
spindie holds records
in place, while arm and
atylus track in & straight
line along o recessed
WOrm goar.

TURNTABLES

THAT PLAY IT STRAIGHT

These straight-line turntables move the needle across your
records in the same manner the record grooves were originally cut
on the masters. This accuracy results in high playback quality.

by Fred Petras

hortly after celabrating the pho-

nograph’s 100th anniversary,
the audio industry is rediscovering
Thomas Edison’s approach to the
phonographic art. Edison believed
that the radial-drive, straight-line,
tangential tracking method was the
best way to move n pickup and its

Easy-on-the-fingers controls set functions
of the LT 5V, including lifting tone arm,

‘95 POPULAR MECHANICS

"neadle” to extract all the nuances
of sound in the record groove. After
all, that's the method used to
engrave the sound in the record
ETOOve in !'.!113 IIII'.HE. Iﬁil:'tr,

The audio industry is taking a new
look at Edison’s tangential tracking
method—relative to today’s state-
of-the-art records that impose stiff
demands on the equipment meant 1o
play them,




JEWELED
| PIVDT

Revox Model B795 salls for $599. Stylus is carried not by atong  Aevox's Linatrack system moves the stylus across the record much
arm, but by a “trolley" arrangement. The system, called Lina- a8 an Industrial crane moves along (ts tracks. Photodiodes watch
track, is one of the most novel. it's explained at right. upcoming grooves and keep stylus engle properly adjusted.

In some forms, a tangential track-
ing syastem dispenses with tone-
arms; in others, it utilizes an abbre-
viated tone arm. But in all systems,
the stylus moves in a straight line
across the record surface, as op-
posed to moving in an arc, as on a
pivoted tone arm. This are shews the
position at the outside grooves of a
record, causing improper groove
tracking and distortion that's great-
est at the inside grooves of the
record. While this distortion, even in
high-quality, well-engineered turn-
tables, may not be noticeable to
many buffs, it is there,

Following is a rundown on how
seven manufacturers achieve prop-
er tracking. We describe nine cur-
rent turntables with unusual tone-

arm drive mechanisms. The most unusual feature of Alwa LP-3000 |s that the tone arm Is powered by two separate
In Yamaha's Mode!l PX-2 ($500), motors—one drives thearm across the record and other |ifts and cues It. Photodiodes are
the tone arm is driven across the also in the Yamaha PX-2 table (below) and they

record by a precision-engineered, continually adjust to correct angle.
high-torque coreless motor coupled
to the tone-arm carriage via a gear
syatem and noige-damping belt. The
motor is encased in neoprene and
supported on a butyl base to mini-
mize transmission of mechanical
noise. The belt further dampens
mechanical noise to transmit only
smooth power to the tone-arm car-
riage. All these design details con-
tribute to the PX-2's fine Bli-decibel
signal-to-noize ratio. Tone-arm posi-
tion is controlled by a highly sensi-
tive, dual-CD8 opto-electronic track-
ing sensor.

Mitsubizhi Model LT 5V
{8450) is a vertical
“stand-up" radial-drive
turntable, A high-preci-
sion servomotor drives
the tone arm assembly
via a specially wound
stainless-steel wire. Wire
tension is kept constant by
spring loading, and servomao-
tor rotation is applied by a worm-

{Pleasa lurn 10 page 155
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atsun pulled one heckuva coup back

in November 1969 by offering the

world a marvelous, inexpensive sports

car—the now near-classic 240Z. Price:

$3526 p.o.e. Cuslomers flocked to Dat-

sun showrooms, and demand outstripped
supply well into 1973.

For 74, the 2.4-liter, sohc Six was
expanded to 2.6, and the car became
known as the 2602, A 2+2 also arrived
that year. Displacemenl rose again in
1975 for the 280Z. Because ol inflation,
though, and the strength of the Japanese
yen, the 280Z cost $5408 by 1978.

Finally for 1979, Datsun redesigned

Although styling looks similar to earlier Z's,
the ZBOZX spors & tomally new body.

and reengineersd the Z-car's body, sus-
pension, brakes, interior and image. Re-
sult: the present 280ZX. The ZX shares
no sheet metal and very few mechanical
components with previous models. Only

the 280's fuel-injected engine and option-
al transmissions remain.

Nor does Datsun deem the 280ZX a
sports car. It's now called a luxury tourer.
That's not to say it lacks handling or
responsiveness, bul most owners—and
even the factory—agree that the ZX is a
boulevard cruiser, rather than a back-
road bomber.

Our survey of 2B0ZX buyers shows that
at least 16.5 percent had owned Z-cars
before.

Comparisons between old and new
were inevitable. Representative com-
ments, gleanad from our questionnaires,
include the following: _

A Louisiana physician told us, “I'd had
very good experience with my previous
Zs. All three handled well. The standard-

Bridgestone radials on this ZX. though,
tend to skid on wet roads.”

An Alabama bookkeeper: "The new car
rides great, bul handling isnl as good as
with the older models.”

A California marketing director: “| had a
260Z and loved it. Quality seems very
good on the ZX, but | wish they'd go back
o sports-car engineering. The new sus-
pension isn't as tight as it could be.”

And a California student: ”l liked the
280Z | owned previously. This ZX rides
much smoother than my 280Z, and il's
roomier and more comiortable. While |
feel workmanship is still good, | think Zs
have gone down a little in quality.”

Mot many owners, though, agreed with
that last comment on quality. Nearly 98
percent rated the ZX's workmanship
good fo exceileni, while back in 1973,
when we did a similar survey of 240Z
owners, only B0.7 percent gave work-
manship a good-fo-exceffent rating.

ZX owners compared their cars not
only with previous Zs, but with the com-
petition, as well. A Texas theater projec-
tionist commented, “1 had been intent on
buying a Corvetie, but | discovered the
ZX was by lar a belter value."

Another Texan, a schoolteacher, ech-
oed: “The choice was between the Maz-
da RX-7, Porsche 924 and Corvette, The
ZX’'s 2+ 2 feature put it ahead ol the RX-7
and Vette, and price placed it ahead of
Porsche.”

BY MICHAEL LAMM west coast eomon

and comfort

It’s less agile than the
old Z, but owners love
the ZX’s economy

model's,
DV R Sesnpien &
safer
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And a California sales rep confided, "l
recently drove my friend's Mercedes
4505L for two weeks. My 280ZX is much
more comfortable to ride in. | drove both
cars on 1000-mile trips and find the Dat-
sun much more comfortable.”

Comiort, in fact, received an extremely
high rating; 98.7 percent of our respon-

LT

Seat tiit, rake and lumbar adjustmants sam
the 2B0ZX great praise for comfort.

dents gave front-seat comfort a good-fo-
axcellent score.

Owners with the 2+2 feature graded
rear-seatl comfort fair o poor, but this
came as no surprise to anyone. The rear
buckets are strictly for kids. “The multipo-
sition front seats with lumbar support can
be adjusted to suit any driver and passen-
ger,” mentioned a Delaware engineer.
"As for the rear 'seats,” they're for occa-
sional or emergency use only.”

Mot surprisingly, styling was the Datsun
280ZX's best-liked fleature. Styling
caused 58 8B percent of the people in our
survey 1o choose the ZX initially, and it
remained the car's most appreciated attri-
bute with 75.2 percent. "il's a sleek,
classy, sporty fun car for a single lady to
be seen in,” quoth a Califomia draftswo-
man.

A Florida CPA; “Appearance sold me.
I've had Z fever ever since the first one
came out.”

"Looks, resale value, repulation and
the T-lop sold me,” stated a Texas man-
ufacturer.

Given the opportunity, owners eagerly
listed the many other things they like
about their 2B0ZXs. A cross section of
comments follows.

A Texas student: "IUs luxurous, yet
racy. | love tha interior design, particularly
the waming display that monitors fluid
levels, lamps and so on, | appreciate all

{Please turn 1o page 156)

Datsun 280ZX particulars

What's left of previous Z-cars? Tha ZX's
engine and transmissions—that's aboul all.
Evarything sise—body, suspension, brakes,
interior—was reengineered for the 2X's intro-
duction in 1879, Virually no body or chassis
items can be imerchanged with earliar Datsun
models.

This radical ransformation takes the ZX oul
of the sports-car category and makes it a true
GT—a luxury tourer. The ZX comes in wo
body configurations: fwo-seater and 2+2.
Whealbases are 91.3 and 89,2 inches, respec-
tivedly.

Engine remains the long-lived, 2753-cc,
slectronic-fuel-injected, sohc Six, shared with
the Datsun B10. A five-speed overdrive manu-
al transmission is standard, with a three-speed
automaltic opfional,

The ZX has four-wheel disc brakes, the rear
solid rotors being the same as the 10.6-inch
fronts on the Datsun 210,

Once again, the suspension is four-wheel
independenl, most 2X underpinnings coming
from the 810,

The 2802X harbors a very imprassive array
of siandard equipmenl, including AM/FM ste-
reo, reclining bucke! seats with adjustable lum-
bar support, rear defroster, quartz clock, con-
sole and locking fuel filler, The Grand Luxury
package adds such ilems as power steering,
powaer windows, airconditioning, alloy whesels,
rear wiper, alectric outside mirrors and an elec-
tronic monitoring system. All ZXs have a dual
fuel gauge that tells you how much gas
wmm last quarter of the 21-gallon

A NATIONWIDE SURVEY BASED ON 1.605.764 OWNER-DRIVEN MILES

2B0ZIX's glass area s
up 20 percant over 200Z's.

Fuel-injected 2.8-liter, sohc Six, shared
with Datsun 610, delivers 135 hp.
Performance remains sparkling, though
some owners suggest turboch
All but a8 minority pralse fuel mileage.

H I
usea FAC4nd plmion.
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| PM Reproductions

{ A TALINGOLN

T\t o mantel clocks

Shown above s PM's reproduction of the mahogany clock
that was in the uutmhmuyhmummmm ]
wmmmmwhmmm LA A /
clock (pholo at top) is now in the Lincoln home., = . [ I
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‘Youcan build

by David A. Warren

e've gone back into history

to bring you two clocks that
Abraham Lincoln must have checked
time by during his early days as an
aspiring young lawver, and later as
a U.S. statesman. The mahogany
clock (left) was in the Butler home
where Lincoln stayved when open-
ing his law practice in Springfield.
Today, it is in the sitting room of
the Lincoln Home National His-
toric Site in Springfield, IlI.

The back of the illustration in
the pine clock (right) bears an in-
scription by Lincoln’s son Tad. To
help you make your reproduction a
faithful one, we've reproduced
both this inscription and the deco-
rative drawing. Complete plans for
duplicating both clocks are on the
following pages.

There are minor differences be-
tween the original clocks (in the
smaller photos) and the PM re-
productions: The originals have 30-
hour movements, while ours are
eight-day clocks. The original Primitive but handsome pine mantel clock

A
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leatures the train drawing below. The drawing
EE:’Q.“E":SJE*’J?E‘L‘.‘.'“QT&T"" s aciual size (see original clock al lower
' L #
black-and-whits photos, Matt Doherty teft), so you can clip and use it.
Cabinetrmaker: David Jozeph Warren LN T
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movements are screwed to the backs
of the caszes. In the reproductions,
we've mounted the movements on a
sheet-metal faceplate. The winding
arbors on the reproductions are at 6
o'clock, whereas on the originals
they are at 3:00 and 11:00.




Edge rabbets for sides, bottom and door
frame can be cut with & table saw, router or,
as here, a router in an overhead arm.

Pin hinges for door are reproduced from
thin, polished brass. See texi and drawing
on facing page for installation detalls.

For both clocks, we selected an
Urgo eight-day, spring-wound, pen-
dulum movement available from the
source given in the materials lists.
Modern hands come with the mech-
anism, but for more authenticity
you'll probably want the older styles

MATERIALS LIST—TAD'S PINE CLOCK
Koy Amt. Size and description (use)
Yaow 3V = G%8° pne (lop)
Vo x 25w = 10w pine (side)
Ve ¥ 2w 3" pine (base side)
"2 % 2 F pine (base front
B4 ¥ 234 = 6% pine (bolbom)
o= 5l = 100 pine (back)
S = ip = B pine (door jopbotiom)
%y = VWAg = 10%0° ping (door side)
Tag = % « 5§ ping (crosspiece)
i » W« 4% pine (crosspieca)
"o Vaow 4"54¢7 (glass retainer)
e ox Vaow 4%5%° (glass retainer)
e v 435" single-stength glass (lor
=]
1844 ¢ d%ce” anghe-strength glass {lor

pichuare)
Ya = ¥ 20-gavge brass (hinga)
1= @ A0-geuge brass (oo CRich)
S x Ya" 20-gouge brass (hanger)
CHS (picTUrD, CEP PO MBEATINE )
4%adia, dial with 58" Roman numersts
{paper clock dial; sea note below]
1 5§18 w 5% 20-gauge sheset matal
{rmatal Baycking for elock diaf)
1 Urgpd B-day pandulem Cock movemant (e
note below)
¥ 2 13 and 2'4" serpanting cock hands |sea
s Balinw]
Mige. "4 Mo 4 b brass sorews (4] 127 brass brass, apory
coemipnt: 3d Bmishing nails; stain; French polish (B0 crange
shailac and 20% boiled linseed ol

= Y s AR = s B RS
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Mote: The B-day Urgo clock movement (Model S6T082] =
about 530 trom Marshas-Swarkchild & Co,. 2040 Noith Miwau-
e Ave,, , M, B0B47. hanads and paper disl lace can
alsn b ardared fram this company o cblained localy, Thisn is
no brass bexal on Ihis clock style. Also. on the onginal. thera is
no birass grommed in the winding-arbor hoie, bl one can be
sdded il you wish 1o prabect th 1aes trom being s plehed by
e oy

Glue and clamp mitered door-frama pieces.
When joints are dry, bore pilot holes in cor-
ners to reinforce them with 3d nalls.

Paper clock face is glued to metal backing
plate, and piate is fastened into rabbets in
the case with small screws at corners.

we've specified. These hands, plus
the appropriate peper dial faces, are
available from the same source. You
merely glue the paper dial to the
metal backing plate,

There are, however, many other
types of clock movements that you
might wish to consider, such as
quartz, electric or battery models,
For yvour convenience, we've listaed
additional sources for clock move-
ments and parts in the box at right.

Building the pine clock

Tad's pine clock has a fairly
straightforward rectangular cabi-
net, Rip the base stock in one piece
and cut the bevel before dividing it
into the three parts. Then cut the
grooves in the two sidepieces. Next,
rip the sides for the case and cut the

rabbets, using a table saw, router or
jointer.

Glue and nail the bettem and base
pieces so the assembly is square.
Clamp if needed. Sand the exposed
edges of the remaining pieces with
100-grit paper. Glue and clamp the
gides to the base, making sure the
sides are square. Cut and attach the
back, then the top.

Rip stock for the door and make
the rabbet to hold the glass. Sand
the inside edges with 100-grit paper.
Glue up the door; when it's dry, cut
the crosspieces and glue them in
place, Sand the upper and lower
door edpes at a 2° or 3° inward angle

CLOCK SOURCES

Clock building is an absorbing leisure activ.
ity that's easy to get hooked on. The
National Assn. of Watch and Clock Collec-
tors Inc., Box 33, 514 Poplar 51, Columbia,
Pa. 17512, provides hobbylsts with a bi-
mmnynm lending library and other

benefits. Membership fee is $20 per year.

The Antique Mook Inc., 6226 Watedoo Rd,
Atwater, Ohio 44201 [clock parts).

€ & R Clock Shop, 11806 Q Drive Norih, Bante
Creek, Mich, 49077 (bezei for PM reproduction
and antique movemants).

Calgwell Indusiries, Box 591, Luling, Tex. 78468
(Arrow Elactric Ball Clock kit).

Campbell Toots Co., 1424 Barclay Ad., Spring-
figld, Ohio 45505 {clock parts),

Clock Crabs, 1215 Springheid Pike, Cincininatl,
mmtmm

Craft Products, 2200 Dean St, St. Charles. Il

B0174 (kits and parts).

Constanting,

€1, Addison, Tl 60101 (kits, parts and e
hardwpods)

Crown Clock Co., 756 Nicholas Ave., Drawer G,
Fairhope, Ala. 36532 (kits and pats).

Devow's Antiques, 57 Canton: Rd . Akron, Chia
44312 iclock parts),

Emperor Clock Co., Industnal Park, Fairhope,
Ala. 38532 (clock kits),

Empire Clock Co Inc., 1295 Rice St, St Paul,
Minn. 55117 (clock parts),

Heinz Jauch Clock Co,. Box 1150, 200 West Fre-
mont St Burg N.C. 28425 (clock. parts),

Ing., 234 Commerce P).. Greensbara,

Mmlmnﬂu :ﬂum'nm Dister-

h&mn'rﬂnbaﬁmli&mco. 211 Mava-
da 5L, Hickavitle, N.Y, 11807 (clock pans)

Sopihwest Slock Supply Inc., 2442 Walnu! Redge
51, Dalas. Tex 75229 (clock pans),

E & J Swigan Co., 34 East Sixth 51, Cincinnati,
mtmtmm]

i mas (Ciock parts),
myﬁ!omShop. 1354 Old Northem Bivd,,
Roshyn, N.Y. 11576 (clock parls),
Twmauc&oeumm 611 Winnetka Ave. N,

| Goiden Valley, Minn. S5427 (clock parts).

| Versage Antiques, Cuddebackville, N.Y. 32729
(chock pares),

Wistwood Clocks ‘N Kits, 3210 Asrport 'Way,
Long Baach, Calif. 20806 (kits and parts).

(bevel) so the door will close smooth-
ly.

Sand all parts, breaking the cor-
ners, dust and wipe with a tack
cloth. We applied a dark walnut stain
te the wood. When the stain is thor-
oughly dry, Tub on several coats of
French polish (20 percent boiled lin-
seed o1l and 80 percent orange shel-
lae), using 4/0 steel wool. Next, buff
with carnauba wax.

You can make pin hinges from 20-
ga, brass to mount the door. Cut twao
hinges as shown in the drawing.
Bore a hole for a small brass nail.
File the hinges smooth and bend to
shape. Use a No. 60 bit to bore hinge-
mounting holes in the door. Bend
the lower hinge upward slightly, so

{Please wn to page 171)
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More
heirioom
clocksS
from Kits

or a timesaving alternative to building a clock

from scratch, try assembling one of the many kits
available, These clocks come in virtually any style
yvou could want. Or you can adapt a kit te yvour own
design. To give you an idea of what to expect, five PM
staffers and freelancers of varying workshop skills
report on assembling the clocks shown.

Crystal mantel clock

Vienna regulator clock

his classic antique European design is
J36% In. high and combinas the rich ale-
gance of an oak and glass case with a glearm-
ing brass moverment. The kil comes with pre-
culsolig-oak parts, all hardwareandachoice
of two clockworks. With a basic regulator
(strikar) movement. the Kitis $349; with West-
minster chimes, It's $383. | chose the chimes
for their beautiful sound and added wisual
effect through the glass. Either kit is also
avallable in cherry, instead of oak, for aboul
%30 more
The three panes of beveled glass for the
front and sides are optional and list for aboul
§70 extra. While you can use cheaper float
glass, supplied locally, the bevaled gives an
gxpensiva crystal ook that's worth the
money. | strongly recommend that you don’l

Ploase WM o page T66)

his French-style clock with
brass-bell strike move-
ment and beveled glass on all

four sides became popular in |
| tve late 19th century. Afler

putting the clock ftogether, |
can say it's a gem of a kil It
comes with precul wood parts
of either cherry (5131.50) or
walnut ($146.50) and includes
the beveled glass, clock parts
and hardwara, You supply the
tnish, tools and glue.

The instructions are clearly

writlen and the accompanying
arl was a big help. The kit mak-
er, Mason and Sullivan Co.,
also provides a diagram of
screw sizes and bRt sizes lor
boring both pilot and clearance
holes,

The introduction to the as-
sembly instructions offers
sound advice 1o beginning
woodworkers, so thal anyone
who lollows the instructions
should be satisfied, For exam-

o page 166}




Oak regulator clock

he reqguialor clock from Emperor is a good-
loaking . piece when it's done, but it dig
cause some frustration during assembly. The
| term “regulator,” incidentally, was first applied
to weight-driven clock mechanisms up until
about 18390, when it then came to include
spring-driven movements, as well. The word is
frequently found printed on the face glass of
some classic clock designs. In general, it has
come 10 mean any fine, precision clockworks.
Cne problem | encountered was with the door
frame, which has doweled comers. The frame
comes with one comer already glued and the
othar thraa not. It lock a lot ol doing to separato
the unglued corners to insen glue without dam-
aging the preglued comer. Another annoyance
was that one ol the strips in the right side panel
proved difficult 1o finish, The panelis made up of
several glued strips, and the linal top coat on
one of these strips would not dry. | don't know
what caused the problem, but jt meant | had to
wash off the top coat with solvent, then recoat
the strip.
Otherwise, construction ‘went fairly smooth-

(Ppgae 1§

|

Iy, except for one change in the instructions [
that | feel is necessary. This is to cul the
recesses for the door hinges before assem-
bling the case, rather than aﬂarwarﬂ. as the

ge 175
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A classic school clock

he day the classic Amerl-

can school clock kit ar-
rived from Craft Products Co.
{its Amherst model., which
sells for $1290.50), | wasimme-
diately impressed with the
look and fit of the precut oak
parts. Bul one major wooden
part was missing—imme-
diately forwarded upon re-
quest—as were some small
brass screws forattaching the
dial face, which | have not
been able to find in local
stores. This missing-parts

Electric ball clock

ou can have a
ball anytime with
this clock. Balls trav-
eling through a maze
of plastic tracks and
holes denate the lime
by their positions on
hour and minute
scales along three
tealer-tolter racks. A
1-rpm motor feeds
tha Y4-in. steel balls
with electric-Clock ac-
curacy.

The kit includes all

(Paasé hum o Dage 166)

problem plagues many ship-
pers of kits—not just Craft
Products—so check your Kit
carefully, whatever the make.
Thanks to the accuracy of
the precut parts, assembly of
the clock's wooden frame is
simple, and can even be ac-
complished without clamps,
by using any convenient
weight to hold the frame
assembly together until the
glue sets. (Oak shouldn't be
finish-sanded with abrasive
finer than 150 grit il you want
(Please win o page T166)
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ANGUPS THAT MAKE

Functional, handsome and fun to make, all provide quick access to

by Hal'l‘y_ WICKS HUME AND SHOP EDITOR

N:m‘uda}'ﬁ the decorating preference seems to he
to put functional items on a wall—in full view

-50 Lthey will be handy when needed. The concept
works if the items are displaved with a flair that
makes them visually pleasing.

We asked architect Lester Walker to come up with
projects that would solve seven evervdav storage
problems with eve-pleasing good taste. His solution
to the problems are the projects shown on these pages.

All the hangups are easier to build than their looks
might suggest. Created of pine and using simple
construction methods such as butt joints, the clever

designs are enhanced by Walker's expert color selec-
tions, Using just modest tools, vou should be able to
build at least one in a single weekend work session

It possible, use clear pine throughout because
knots seem to have a way of bemng in inconvenient
areas on small projects such as these. Since each
|}ﬂ1-|{‘l'.‘| LIses _|l.]!'€| a4 IIIIHI.I“HI amounit 0l 'I]'I::-:i'[t'rln'.:l.l. It
pays to invest in the clear stock and avoid aggravation

Make all cuts with a hollow:ground planer blade
to minimize edge splintering. The projects are con
temporary in design; the edges will be just slightly
broken with sandpaper and not rounded over with a
router and rounding-over bit.

After vou have cut the parts for vour project. test
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some everyday house ‘tools:.

assemble them without glue to check lor fi1 and
sgpare. When satislied, disassemble and sand all
jparts simoith, Then gs<emhble, using ploe and fas

teners as shownp in the drawings
On these projects, all finishing should rake place
after the project s assembled.

Deli container rack

Ly out and cut all parts as shownoan vhe drawing.
[Tse the miter cul on the bottom of thesides (o deter
mine the hevel cut of the front aod rear edges of the
bottom shell. Locate the holes for the dowels i the
shell and side pieces and bore them approximately
Fotne deep, Cut dowels to length and test-assemble
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Designs by architec Lesior
Walker confirm the notion
that “less & more.' All
projects shown are buill
of 'z-in ping using simple
conalruclion throughoul
1 verlical rack holds a
healthy supply o! dell
confalners and lids

2 Eight spice boltles hang
from dowels which are in-
serted in the pine back.

3 Five-piece kitchen-lool
sel also hangs Irom dowels
glued into pine backboard.

(E TR RN NN B NS

4 Three-hoard flowerpot
shell cutouts simply rest
on window's meeting rail
5 For sately this knife rack
keeps blades close 1o wall
& This hangup lets you
park g large roll of paper
towels on & convenient
kilchen or bath wall; hand
towels are displayed below
T Clever clipboard sperls
& pencil keeper, conven-
tenl nole pad and a place
to pairk the phone when
somedcne’'s at the door
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CONTAINER STORAGE
174" DIA. 38 x 34" RABBET  B/8"-DIA. x B
MOUNTING {2 PLAGES] 174" DEEP Y [T ——
s o
BLACES 1:1/8 a*: LAC A ¢ —11 Sauare
1172 g B E
BACK & L= P\L §
TOP VIEW
ot
T ]
1 conNTAINER |
i | STORAGE )
a8 % [ Y
%-ﬁ.. < ¥ ¥ g i’
F = - e
”‘Il:.ES f‘- F«m\\ 3
DEEP ar [ ¢ B
J
suntfu L S | BEVEL BOTH
SHELF - ¢ SIDES 25 SIDE SECTION VIEW

MATERIALS LIST—CONTAINER

Wo,  Sire srm! description (use)

1 T o BV = 247 (Dack)

2 3w TV o 247 (sxtes)

1 % ox 5 ox BL5 (shed)

1 % = 5% = 5 approx., i m io it (bobiom)
1 Sedim = 847 (dowel)

1 e = 13747 (dowel)

2 hana'lnﬂpbdt

ﬂmnnmhi

the rack without glue, When you're
satisfied with the fit, disassemble
and sand all parts smooth. Using
white glue (sparingly) and 1VYz-in.
finishing nails, reassemble the box
in this fashion:

B Attach the back to one side (in the
rabbet).

B Add the middle and bottom
shelves.

B Insert the longer dowel into the
hole bored at the center of the short-
er one, then install this T-configura-
tion as a unit into the partial assem-
bly. (Use glue enly on dowels.)

B Finally, apply glue where re-
quired and fasten the second side.

Using your combination square,
check the box for square and set it
aside to dry overnight.

Applying the finish

Next day, wipe the box with a tack
rag, and completely protect the dow-
els with masking tepe. Prime-paint
the entire box with a pigmented
shellac such as Bin,or use flat white
gpray paint as it comes from the
CAan.

Allow the prime coat to dry com-
pletely before spraying with the col-
or of your choice.

We used a burnt orange spray
paint on the deli-container rack
shown on page 136.

When the color has dried complete-
ly, peel off the masking tape and
spray-paint the entire box—dowels
and all—with clear varnish.

Hanging the rack

Since the deli-container rack, like
all other projects in this roundup, is
relatively lightweight, toggle bolts
will supply ample holding power.

Holding the box in place and level
m the wall, mark a line on the wall
along the top edge (put of view),

Using an awl, mark the locations
for the screw-mounting holes on the
wall. Remove the box and with a
drill bore holes to suit the toggle
bolts that you are using.

Remove the toggle wings from the
bolts and insert the latter through
the holes in the case, Reattach the
wings. Lift the box into position and
insert all of the toggle bolts into
their respective holes. (You will
probaebly need a helper at this
stage.) When all wings are in the
wall, turn the boltheads fully home,
using a screwdriver.

If vou are lucky, one or more of the
hanging holes may line up over &
wall stud. If so, simply bore a pilot
hnole through the wall and into the
stud to receive the screw. In most
cases, a 2%-in. No. 10 serew will suf-
fice. For good grip here, | prefer
using panhead sheet-metal screws,

rather than roundhead wood
SCTEWS.
Spice rack

This, obviously, i= the easiest
project of all to create. Though its
construction is simple, when the
spice bottles are in place, it becomes
a surprisingly attractive and fune-
tional piece.

SPICE RACK

BACKBOARD - A
I x 512" x
LENGTH TO FIT

DOWELS SPACED TO
FIT 8 SPICE JARS

1/4"-Dta.
MOUNTING
HOLE (2
DOWEL - B PLACES)
HE-DIA x2-1/4"

Y1 REQD.)

3/8""-01A. HOLE, 3/B" DEEF (11 PLACES]

MATERIALS LIST—SPICE RACK
Koy Mo, Size snd deecriplion (use)
A 1 % x 51" x length lo fit, (back boand)
B i S-dia = 24" dowel
2 e = T loggle toR
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KITCHEN UTENSIL RACK

8% 3-"1" RABBET ITYPICAL)

r 14 DA,
e N
! = = HOL

B pLACES) 1T 1 2 PLACESS

WINDOW PLANT SHELF
SIDE - A
CUTOUTS TOQ FIT 5™ DIA

POTS, SPACING TO SUIT
SHELF LENGTH

Fr-D1A, CUTOUT
{BOTH SIDES)

BASE - B

UMD &
FH SCREW.
JE™DiA,
DOWE L PLUG
(4 RECD.)

-‘.r
o

MATERIALS LIST—UTENSIL RACK
Size and descripiion |

3 = 3' = 3V (aide)

Y ® 3% x 130 (op)

3w 3% = 129 (back)

Yatdin @ 13" cowel

e = T fogghe bolts

Uﬂﬂ?‘i
»fﬂ-ns

Kay
A
a

MATERIALS LIST—PLANT SHELF
Sire snd dascription
%hun g-_::‘: 12" (side)

® * langth 1o suit; shalf)
2 Mo, 12 T screw R
3" dowal plug
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KNIFE RACK
FRONT/BACK - A

AFTER ASSEMBLY,
: BORE 3/4™-0IA,

5 HOLE THROUGH
c {2 PLACES)

BORAE 1/27-DiA, HOLE THROUGH FOR
MOUNTING SCREWS (2 PLACES)

MATERIALS LIST—KNIFE RACK
Koy Mo, Size snd description (uss)
A Yo 20 x 12 lattice [frontback)
B Yaow 2w 2147 lamce (Spacer)
C Ju-dia. = " dowsl
¥ x ¥ 1oggle balt

LR

Start by selecting the type and
number of spice bottles that you
want to display. Arrange them so
you can verify dimensions for the
dowel-hole locations. If necessary,
adjust the spacing—and length of
the board —to suit. At this time, also
check dowel length to see if your bot-
tles need more or less dowel.

Bore the dowel holes through.
Change bits and bore the pair of
holes for hanging. Sand the pieces
smooth, dust and tack off.

This piece is easier to finish before
azsembly. Before spray-painting, in-
sert short lengths of scrap dowel
into the holes to protect the surfaces
to be glued.

Prime and paint the board. When
it's dry, pull out the waste dowels,
Apply a small amount of glue to dow-
els (D) and insert them into the
holes. Allow to dry overnight. Finish
by spraying the entire piece with
satin-finish varnish.

Kitchen utensil rack

Cut the four boards to size, as
shown in the drawing. Next, set up
your saw to cut the % x ¥%-in. edge
rabbets in the sides and top pieces.
Temporarily assemble the pieces
and mark where the sidepieces rest
on the back (on the inside).

Draw a light pencil line across the
front of C {1 in. from the bottom
edge) to serve as an aid for locating
the dowel holes. To lay out the dowel
locations, make a mark at the
board’s center (&, on drawing) and
space the dowels 2 in. apart, right
and left.

The dowels on the prototype rack
were located to suit the equipment
to be displayed. To be safe, lay out
the actual tools that you plan te
hang on the board to check dowel
locations. Relocate dowel holes, if
necessary.

If you have a steady hand, you ¢an

KITCHEN TOWEL RACK

DETAIL OF DOWEL D

38 x 34" RABBET (TYPICAL] 1 = [
/4D A MOURTING =
TOR - A MOLE (2 PLACES)
T I {1}
. ) g 2174™ SPACING
~a r.—-p'—q.r.- h—-T—o—-.
~ - = 1Iil.ql-l'.-i r- | :ll
e | L A
o~ p ogo o
\ BACK B —~- 3
y e 38-pia  FRONT VIEW
g HOLE {4
\ PLACES) p—— 7 N T ——
A e = 278"
- i o 1%
SIDE-C & -
COWEL - . &
DOWEL -E : ~
~ 1-18*-01A 12*
e 15 1/B" 34 H HOLE :
7 e DA, e
_:I 11-7/8 h 3\"‘ o
e
fo
b ]
o e i

SIDE SECTION VIEW

bore the angled blind holes to
receive the dowaels with your porta-
ble drill. Otherwise, tilt your drill-
press table 3" and ¢clamp a jig to keep
the workpiece from sliding while you
bore the row of holes.

Before assembling, sand all pieces
smooth.

This project is also easier to paint

PHONE BOARD
EDGING -E
EDGING-F

i

i

| 4

=
147 DA,

| \\WUNT!NS

HOLE (2
PLACES)

L~ CLIPBOARD - G
127 NO. 6

FH SCREW
(3 REQD.)

BLOCK -C

MITER
CORNERS

3/8"-D1A, HOLE

2172 00A CUTOUT [4-PLACES])

Mo
1
1
1
1 %= 108 « B° lathcs (lace)

2 e w3 > B laftion (adging, tophotom)
2 Vw34 w0 16" lattice (edging. sie)

1 = BV x 17" (sandard ciptoand)

1 & x " mormo pad

4 Ta® Mo, & I scew

2 e x 37 w0ggh bolt

onmoos>§

MATERIALS LIST—TOWEL RACK
Siza and description

M o= T o= 130 fop)

3 o= 114 = 129" (back)

By o= TV = 11547 (sde)

1'dlin. * 15'4" dowel

W -dia = 6 dowat

mooO !PE
P - .-.!

before assembly. First, test-assem-
ble the box with partially driven
nails to make certain you are satis-
fied with the fit, then disassemble it
to apply the finish. Protect all sur-
faces that will make glue contact by
covering them with masking tape.

The dowels can be glued into their
holes. Next, board C is wiped with a
tack rag and varnished, The board
shown received two coats of varnish,
with a light sanding between
coats.

The sides snd top are prime-
painted and then spraved with two
coats of a chocolate-brown spray
paint.

When the paint is dry, strip off the
masking tape and assemble the
rack, using white glue (sparingly)
and 1%-in, finishing nails. If you
assemble in this manner, you will
have a mar-free finish: Drive the
nails through the back piece into the
rabbets in the sides and top. Using
wood pads under clamp jaws for pro-
tection, clamp the sides into the rab-
bets at the ends of the top piece.
There is no need for nails at these
joints, as long as the joint is ade-
quately clamped after gluing.

Window plant shelf

Start by checking the window size
where you plan to use this shelf. As
{Flease W to page 174)
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Things aren't always what they seem. The tambour door is a fake, bul the lid Ia hinged.

H © EACH SQUARE = I

I = ru i i

FRONT FACE
BEVELED

Roll-top breadbox

his project is a perfect example
of something not being what it
appears to be. Although the bread-
box has the roll-top look, its tambour
door iz a gham; the loaves are lifted
in and out via & hinged top. The box
holds two loaves of bread.
To build the box, start by cutting
the sides (B) and bottom (A) from a
length of 1x12. Since the actual

~ dimension of a 1x12 is % x 11% in.,

glue on a 1¥-in.-wide strip to get the
right width for a 12%-in. bottom.

Use a band, jig or sabre saw to cut
the contoured sides; then make the
groove with a router equipped with
a Ye-in.-dia. straight bit (guided by a
template).

Create a template in % in. plywood,
using vour router and straight
cutter to determine dimensions,
Tack template te scrap wood; test
for mccuracy before cutting box sides,

Tack-nail the template to the
workpiece as indicated in the draw-
ing and set the bit' to cut to Yein.
depth.

Next, cut top (C), bottom and top
rails {D,E) and back {G). Then cut
the % x 13%e-in. slats from Y-in.-
thick (lattice) stock. Sand or plane a
slight bevel on the front edges of all
the slats. After sanding all parts
smooth, assemble them as follows,

1. Glue and nail the bottom to the
sides.

2. Tack-nail the back temporarily
{it must be removed to inzert the
slats).

3. Slide in the slats without using
glue and replace the back. Nail it
into place.

4, Set all nailheads and fill the
depressions with wood filler.

5. Install the top of the box with a
pair of butt hinges.

6. Locate and bore the hole for the

L5 At |
R
RAOUTER GLHDE - J
OUTLINE

140 POPULAR MECHANICS

MATERIALS LIST—BREADBOX
Mo, Skw end description (use)

j ¥y = 12%% = 164" hardwood (botiom)
2 34 =10 = 10%%" hardwood (side]

1 B ok Thi = 167 mardwood (op)

L Ja x 1% = 13" handwood (bofiom mil)
1 %o 1% w13 nanowood (iop rail)

] 54« 13 V" lathoe stock (slal)
0 = |

1

E_E"-Iﬂ‘llﬂﬂﬂﬂii
2E
e

i
2
E
/
g




Shakey-Jakey—Test
for steady hands

he challenge of Shakev-Jakey 15

to keep a steady hand while
passing the wire loop along a curved,
electrified wire. If the loop touches
the wire at any point, a light goes on
and a buzzer sounds—they remain
until the reset button is
pushed. The challenge can be in-
ereaszed by adjusting the size of the
loop and/or increasing the curve of
the wire field.

Cut the parts out as shown in the
drawing at right, below, Nail all pan-
als together, except the back, with
1-in. brads.

Next, cut the dowel to auit, and
bore 1-in.-dis. holes in the top panel

nnn-l'

Pegse wrm 1o page 175) r i §

Game tests youngster's hand for steadiness. Alter length and curve of wire for challenge.

MATERIALS LIST—SHAKEY-JAKEY

1
s
1
1
1
1
<
1

B A 7 ]

HELCCHAWIDTOZEM X&=~ Iﬂ'l“l'iﬂnak-g
Bgaamas

Mo Size and description [usa)

Y ¥ 5« 20" phywoos! (haze)
hg o aby o 6 pine psica)

S ow Ay o B e (pamticn)l : R
Ven A e 20 naac free G P BEND CURVES
L w Ay o 20 phewood {op L INWIRE

fa = b o= 20 piywood [hoos) R AS DESIRED
12%° dowpl 17 dip
Battary, -0l inntert-fype wilh stoes
ik
Lhirle-pole. sirgle-dheow swilch T
Agsal BLAON = DUSH 1O FERAST
Lamp socked fof §-vo lamp
Lamp—6 «
Burzer—g v
Rachilier— Mo, 106&V-C sficonopntrofed
Rpsmior— 10000 gham, "4 wall
Ragesion-- 500 ol T walt
ol Nes 10 weha Mo e o)
2T ang Mo 10 wies (bo Borm game S0
25" ball wea jointull wirel
Handie o sUR opbonal)
It o T owood screws, 190 (strew
1" hkeheng naijg
Electntal slanias
2" Rexibie, ingulpded wig

If the handheld loop touches the wire, a lamp and buzzer
will let you know. Kids are fascinated by this game.
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Sparky candiestick

fun way to recyele a worn-out

sparkplug is to turn it into a
novelty candlestick. It makes a
unique gift for (or from) an auto
buff. Its wood base can be cut or
turned to suit any shape or size that
you desire.

In the top of the base, bore a hole
into which the threaded end of the
plug will fit snugly. In a ¥-in.-long
rod of %s-in. aluminum or other met-
al, drill a #e-in. axial hole to accom-
modate a small birthday-cake can-
dle.

Enlarge approximately % in. of
this hole to fit over the plug cap.
Under the candle socket, place an

(Piease lurn to page 175)

MATERIALS LIST—CANDLESTICK

., Slee ared description (use)
13 dia, = 1 'Ar-high hardwood [hese)

Sparkpiug

Ta"-dia. alumenum desc (hole 10 swil
TPy

e’ mluminum or offes metal rod, 34° long

m o oux§

Pop-art candiestiok s o
guaranteed conversation
plece for all auto butis.

3
"_il.‘ilA..r"

Except for candle, all parts are from author's scrap box.

e

PLUG CAP
SECTION THROUGH D

SECTION THROUGH
BASE A

You can test a D-cell's charge by noting
how brightly the flashlight lamp lights.

To form the lamp socket, wind copper wire
around threads of a lamp base as shown.
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Battery tester

little wire, some tin-can metal

and a flashlight lamp combine

to make the simple tester illustrat-

ed. I use mine to compare flashlight

batteries and similar battery cells
for power.

The cell to be tested is inserted,
either end down, into the appropri-
ately sized cylinder, and the end of
the flexible wire is touched to its top
terminal (top photo, left). A good cell
lights the lamp with considerable
brilliance {(brightness depends upon
the charaeteristies of lamp used). An
exhausted cell will not light the
lamp. With a little practice, you'll be
able to spot tiring batteries by not-
ing the brilliance of the lamp.

To make the eylinders, wrap three
layers of heavy paper around a bat-
tery cell of each size that you plan to

MATERIALS LIST—BATTERY TESTER

Koy Mo, Sire snd description (use)

a 1 I x 3 ¥ 4" wood [hasa)

B 1 2% = 35 overall L-shiped piece ol b
car matal

c i Cylinder of tin-can metal o suit D-call
bafery

o 1 Cylinder of te-can meial io sult C-call
tatiary

E 1 Gylinder of tm-can matal i sul AA-call
battary

F 1 Flashlight lamp (rated 1.25 10 1.35 v.)

G 1 Lamp socke formed with §° lenglh of No
14 coppar wire

M 2 Mo T brasa sorew %" long [mounting
SCrew]

1 #-iong, Mexitle, stranded copper wire
Small box nnds 14" long

e —
L=

Mlinc.; soider.

use in the tester. Then, bend 142-in.-
wide strips of bright tin-can metal
over the paper wrapping. Trim the
metal, leaving a small overlap, and
solder the seam. The paper provides
clearance between the metal tube
and the (unwrapped) cell. Solder the
eylinders to an L-shaped piece of
metal.

Use small box nails to fasten the
metal piece to a wooden base. Before
sgoldering the cylinders in place,
temporarily position them on the
inverted L-shaped plate and mark
the center for each. Next, rest the
plate on soft pine and use a ball-end

(Plsase furn 1o page 175)

GLOBULE OF _ i
ml_ﬁEH INDENT 1/8* e
. WITH BALL-END
PUNCH (1 TIMES)
o SOLDER
C. | —= _E
|
F
B. § .I'. ] T s 5
’ v B - .
Y
J 117
/ va "‘H"\I
=T )
S e e pmaa e
e _',__?_ et 1Y =
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Acr}'lic sheet has taken the place

of glass in many places around
the home. Yet, while most people
know how to keep glass looking good,
few know the proper care for acrylic
sheet which, despite its advantages,
is more susceptible to scratching.
CY/RO Industries, an acrylic-sheet
manufacturer, offers the following
suggestions for maintaining and re-
storing sheet plastic.

When acrylic sheet becomes dirty,
wash it with mild soap or detergent
and plenty of water, Use a soft, clean
cloth or a soft mop for larger areas,
Do not use any pressure; let the soap
do the work. Then dry with a clean,
damp chamois. Rubbing a dirty
sheet of acrylic with a dry cloth will
scratch its surface. Grease and oil
can be removed with hexane or
naphtha. Do not use other cleaning
agents, solvents or sharp tools to
remove spots.

Fine scratches can be removed by
hand polishing. Several companies
manufacture special cleaners and
polishes for plasties. If vou cannot
obtain these loecally, good-quality
auto cleaner will suffice. Apply it to
a soft flannel pad and rub back and
forth, or with a circular motion.

When the scratches have disap-
peared, remove all residue and ap-

ply a quality auto wax.

Power buffing

To remove seratches that are too
deep for hand polishing, use a pol-
ishing wheel in a bench grinder or
electric drill. On a grinder, use a 6-to
12-in.-dia. by 1% to 2-in.-thick
wheel, or whatever size your grind-
er will aeccept. Smaller wheels,
chucked into a drill, are best for
large workpieces that are too diffi-
cult to handle on a stationary buf-
fing wheel.

The first step in buffingistouse a
bleached muslin wheel with a medi-
um-coarse or fine compound, de-
pending on the depth of the scratch-
23, Keep the piece in motion at all
times. Too much pressure can soften
and burn any spot on which you lin-

r.

EEDQ not start near the top of the
piece as the wheel may catch the
edge and tear the piece from your
hands. Start approximately one-
third of the way down, and keep
moving back and forth until you
have reached the bottom edge. Then
turn the piece upside down and
repeat the operation. For final fin-
ishing, uge a Domet flannel wheel
with a little tallow to lubricate the
surface of the wheel,

Removing deep scratches
A scratched acrylic surface should
not be sanded unless the imperfec-

How to keep
sheet plastic scratch-free
and shiny

‘

SOFT FLANNEL
PAD

BLEACHED ELECTRIC
MBLIN OR DRILL
FLANMEL

WHEEL

ACRYLIC
EHEET

Polish sanded area with medium-coarse
compound on bieached muslin wheel, then
use fine compound on flannal wheel,

tions are too deep to be removed by
poelishing alone. If the scratches are
deep or cover a large area, a porta-
ble pad sander should be used. Use
wet-or-dry sandpaper for best re-
sults and apply water to its surface
with & sponge. Don't apply pressure;
let the sander do the work.

If the seratched area is small,
sanding can be done by hand. Wrapa
piece of wet-or-dry sandpaper
around a block and sand an area
that is slightly larger than the
scratched area. This is to avoid the
formation of a sharply defined “low
spot,” which would cause optical dis-
tortion.

Whether you sand by hand or use a
machine, start with the finest grit
sandpaper that will remove the im-

While polishing, use & small amount of tal-
low to lubricats the surface of the paolishing
wheel and to prevent haat bulldup.

perfections. If you start with too
coarse a paper, it may cause addi-
tional scratches that are deeper
than the original ones. Unless the
scratches are very deep, 240-grit or
320-grit paper is coarse enough to
start the sanding process.

As you change from coarse to
medium to fine paper, keep in mind
that you are continuously replacing
a small number of deep scratches
with a larger number of shallow
scratches. It is essential that you
remove all deep seratches before
yvou change to the next finer grit.

After rinsing, use a 400-grit, then
a b00-grit paper; use plenty of water
to sponge off the sandpaper fre-
quently. Once a satin-smooth finish
is obtained, you ¢an polish. ™
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Raise the (solar) roof
and lower your
utility bills

Prices are still going through the
roof, but the roof iz looking more
attractive all the time as a direct
source of electricity for your
home.

As houses on these pages at-
test. it's possible today-—with a
healthy bankroll—to pack your
south-facing roof with off-the-
shelf photovoltaic (PV) cells that
convert sunlight directly intoen-
| ergy. These cells could provide
ennigh power tn handle pearhaps

75 percent of household require-
ments. In fact. one of the houses

shown on the cpposite page is
expected to produce more elec-
tricity than its owners need, This
will allow them to sell power back
to the utility.

Much of the current work on
photovoltaics is happening on
the drawing boards and in the

8 test labs of large companies. Gen-
8 aral Electric, for instance, is eval-

uating an experimental solar-cell
“"ghingle” (illustrated below). It
combines & solar cell with a pro-
tective roof cover. Will it be sold
commercially? A spokesman
says GE can't predict the shin-
gle's future until testing is com-
pleted some time next year. West-
inghouse and cther companies
are committed to reducing the
price of solar cells, within the
next five or six years, to 70 cents
a peak watt. A peak watt ourrent-
ly costs from $7 Lo $22.
Westinghouse is also at work
on & complete design for a 1700-
square-foot PV-powered house to
meet conditions for the north-
eantern [Inited States Paasgive-

solar components—south-facing
windows, natural ventilation and

-
[

)

! - # -‘" | ’,:;ff{i a .'-'.' -I

extensive insulation—will com-
plement the photovoltaic system
in meeting heating and cooling
needs. The Westinghouse goal is
to eliminate the technical bugs
from photovoltaic housing sys-
tems by the time solar cells
become cost-effective,

But the first crop of actual PV-
powered houses is already grow-
ing, and yielding data that
should be immensely useful to
designers of future photovoltaic
homes— yours, perhaps.

Right now, there are at least
eight photovoltaic houses in the
United States. And a spokesman
for Lincoln Labs, an affiliate of
the Massachusetts Institute of
Technology in Lexington, Mass_,
says that by the end of the year,
nearly 100 solar-cell houses will
be up and operating. PM investi-
gated two existing houses. One,
in Cape Canaveral, Fla., is a
project of the Florida Salar En-
ergy Center (FSEC), a part of the
state university system, The oth-
er, in Phoenix, Ariz., was built by
John F. Long Homes Inc. Both
houses were constructed with
partial backing from the U.S.
Department of Energy. Both are
wood-frame constructions, with
three bedrooms, two bathrooms,
a living room-dining room com-
bination, a kitchen and a garage.
They are both uninhabited. at
least for now. They're full-sized
models of what mid-1980s
houses can be if the PV move-
ment gets off the ground.

Backup: local utility

Solar cells on the Florida house
occupy B840 sguare feet of the
918-square-foot asphalt-shingle
roof. Each of the 188 modules is
rated at 30 watts, which trans-
lates to a potential for about BOOO
kilowatt-hours annually, That's
just shy of the 9000 kilowatt-
hours that the Edison Electric
Institute estimates U.S. homes
consume each year The local
utility will fill in when needed,

The cost for the system is &
daunting $55.000. But builders
of the Florida house say that if
the price drops as expected dur-
ing the first half of the decade, a

GE shingles connect electrically to provide power whils protecting roof. l
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comparable rooftop powerplant




would cost between $10,000 and
$18.000 (in 18B0 dollars) in
19868. That investment, when
stretched over cell life (20 years
now and expected to increase),
would provide power at rates
comparable to utility charges,
according to Arthur H. Litka,
project engineer for FEEC.

Litka tells us that so far, the
system has been working "right
up to predictions.” And one day
last November, when high cumu-
lug clouds reflected sun and
heightened its effective intensi-
ty. the modules exceeded their
rated output by 25 percent.

Phoenix builder John F, Long
buill his experimental house at
even greater expense—his sys-
tem cost some $70,000. But for
the extra financial outlay, the
Long house is capable of achiev-
ing total energy independence
from the power utilitics,

The 120 photovoltaic cell mod-
ules on Long's south-facing roof
are laminated into rectangular
metal panels, Each module is rat-
ed at 60 watls,

Long expects the sun to pro-
vide him with about 12,000 kilo-

Long house: excess power for sale.

watt-hours annually., which
would permit the sale of unused
power to a ulility. By law, utili-
ties are required tc pay for elec-
tricity returned to power grids.
The owners and builders are
menitoring the pecformance of
these and other PV systams with
the burning curiosity of a home-
owner ripping open a utility bill.
The common hope is that the
houses will prove so practical,
that someday the utility will rou-
tinely send checks, not bills.

Lot
ARRAY
HTROL PANEL

MOMITORING
EQUIFMENT

NNVERTERL
CONVERTS D.C.
TO AC. PODWER
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Coal’s bed partner

It appears to be an unlikely fuel
The gray pebbles are hard—liks
driveway gravel, Nothing hap-
pens when you apply a mateh to
them, But thig fine-crushed nil
shale is rich in energy, plentiful
in this country, and—pew re-
search suggests—a  serendipi-
tous bed partner for coal.

The bed in this case is a fluid-

ized bed: a kind of high-powered
furnace in which fuel is dropped
down on upward-thrusting jets
of air. This creates a roiling., com
bustible mixture which is noted
for producing high heat in a
small area. The particular bed, in
some promising new research. is
a small model at the Alliance
Research Center of the Baboork
and Wilcox Co. in Alliance, Ohin
There, resgarchers under the di-
reclivn el Julin B, Doyle sel out o
see if shale can be burned like
coal,
The incentive behind this re-
search is ghale's abundance, Con.
servatively. shale in this country
could yield hundreds of billions
of gallons of oil. For comparison,
the United States currently im-
ports about 2.5 billion barrels of
oil per year. The problem is free-
ing the oil from shale’'s molecular
structure. Raw shale is not a
sponge; simply crushing it does
not squeeze out liquid oil. Shale
must be heated to 800° F. before it
begins to telease kerogen, a
grayish-black substance which
can be converted to oil.

Alliance  researchers were
seeking a shorteut in this compli-
cated and expensive process. In
their first experiment, they cre-
ated a hot coal fire in the fluid-
ized bed, then gradually added
pebbles of raw shale while reduc-
ing the coal supply. Tempera-
tures dropped, but the carefully
tended fire continued to roar
when shale was burning alone

That finding raises some hope
that shale energy might he re-
leased economically through
mere combustion. One applica-
tion: Shale could be burned on the
surface, generating steam which
would be piped deep under
ground. There, it would heat up
buried shale. Steam would un-
lock shale’'s kerogen. Another
pipe would carry the kerogen to
the surfarce for processing.

Monitoring and control equipment in Florlda house covers a garage wall,
Preliminary report: Cells sometimes produce power beyond rated output, || But in the course of the test
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burning, researchers made an-
other discovery. And here is the
serendipity: As it burned, lime-
stone in the shale reacted with
sulfur dioxide, the major air pol-
lutant produced by burning coal,
The reaction yielded a solid pow-
der, which was easily recovered,
In other words, shale cleaned up
the coal while releasing energy.

‘Water Mizer’

A part-time inventor from Kala-
mazoo, Mich., has developed a
gsystem designed to stretch water
supplies and ease droughts.

The "Water Mizer,” developed
by Cerald McCormick (who of-
fers plans for do-it-yourself in-
stallation), channels waste water
from your washing machine,
bathtub and shower to a 55-gal-
lon holding tank. From there,
the filtered and chlorinated
"gray water” goes to toilets for
flushing and to some faucets
where it's drawn for washing
tloors, house siding and walk-

ways. The system, McCormick
gays, cuts his water usage by
50,000 gallons per year.

A similar system, in an energy-
efficient house built by the Na-
tional Aeronautics and Space Ad-
ministration (NASA), in Lang-
ley, Va., reduced water usage by
about 33 percent,

Interest in “"gray-water” re.
search comes amid warnings
that continued water shortages
could lead to a dramatically low-
er standard of living. Charles 1.
MeoGinnis, head of the water poli-
oy task force of the National Soci-
ety of Professional Engineers,
thinks the federal government
will eventually be forced to regu-
late waler use.

Plans for McCormick's device
are $14.95 plus $1.50 for postage
and handling from McCormick
Enterprises, 109th Avenue, R.R.
7. Allegan, Mich. 48010, McCor-
mick says cosls run about $350.

He has a stock of major compo-
nents for sale if homeowners
bave difficulty Anding them.

WASHER

SEWER LINE

NEW PIPING

FRESH-WATER SUPPLY

POPULAR MECHANICS

FILTER
HIGH
WATER
FLOAT
LOWWATER O
FLOAT
% PUMP /
STORAGE TANK .\ oRINE CONTAINER

Gerald McCormick's system stores “gray water” from washer and bath for
use in tollst. Float prevents overflow. Warning: Befors installing any water-
reuss system. be sure to check with your local building inspector.

INVENTIONS

Small pressure tank moves victim.

Divers injured under offshore oil

rigs can be transferred safely to

treatment centers ashore in
| small chambers patented by An-
dre Galerne. The chambers,
which are filled with breathing
gas under high pressure, are eas-
ily carried by helicopter to de-
compression facilities. (Patent
4,227.524.)

Thief marker

A Beattle man has invented a way
to chemically label money,
goods, and people who handle
them in the course of a robbery.
As explained in Donald T.
Grahn's patent (No. 4,226,194). a
chemical reagent can be sprayed
on articles by a concealed switch,
Twenty minutes after a thief han-
dles the goods, a blue-purple
stain forms on his hands, The
chemical remains invieible on
goods, but can be “developed” for
identification.

Thumb twiddler

The problem, as Horace A,
Knowles., a governmeni spsech-
writer in Washington, D.C. sees it,
is that thumb-twiddlers are & frus-
'lil'l.hﬁlm' A Inock of coordination
often m: to “the inadvertent

tions." Not to worry. Mr. Enowles
has been awarded patent No.
4,227,342 on & two-holed device
which assures that thumbs will
remain separated during twid-
dling (and also makes it hard to
tell whether politicians are voting
thumbs up or down).
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Radar intrusion alarm

The Seeker 1 is a lightweight
burglar alarm that detects move-
ment with a small radar sensor.

The sensor can be mounted
behind a picture or in a bookcase
or vase. It picks up movement
anywhere within a teardrop-
shaped area extending for about
40 feat. When tripped, the device
sounds an electronic siren. It can
also be wired to activate a tape
recorder or telephone dialer. Ad-
justable sensitivity prevents false
alarms, and its maker tells us
that the device is not set off by
movement on other floors.

It costs $2098.95 from Seeker,
480 Middlefield Rd., Mountain
View, Calif. 84042,

Fishermen punch in desired fish-
ing depth, jigging cycle and jig-
ging space. Then the new ME-
1000 robotic reel from Miya Epoch
{1635 Crenshaw Blvd., Torrance,
Calif. 80501) does just about ev-
erything but filet the fish

The battery-operated motor re-
leases or pulls in line, following
punched-in instructions. When a
fish takes the hook, the reel winds
it in, automatically changing

speeds according to load. If the

Heat-recovery system attaches to flue

The Ul-approved Energizer cap-
tures some of the heat that normal-
1y goes up the chimney, returning
it to basement or heating ducts,
Hot exhaust gases pass around
the outside of heat-exchanger
tubes that contain cool air blown
through the tubes by a fan. With-
out contamination, basement air is
warmed and discharged into a
room or duct. Energizers are avail-
able for flue-gas temperatures up

EXHALST

HECLAIMED
HEAT

7 - — -

FLUE FIPE
(INTAKE

to 1200° F.. and blower capacities
range from 465 to 1889 cubic feet
per minute. The 50-pound device
does not reduce the flue-venting
area of the chimney.

A spokesman for the manufac-
turer (Auto-Heat Inc,, 2327 Flor-
ence Ave., Cincinnati, Ohio 45208)
says the Energizer costs about
$475 installed. The company
claims owners will save enough in
& year to pay for the device.

Robotic reel lures fish, then hauls them in

load becomes excessively heavy,
the reel automatically stops wind-
ing and sounds an alarm. Reeling
also stops when the fish reaches &
preset spot near the transom,

Drag on the reel can be adjusted
up to 210 pounds. The $1485
device also comes with a spool-rev-
olution counter, a digital display
indicating how much line is out,
and backlazh control. The spool
holds up to 1300 yards of BO-
pound Dacron line.

High-heat sensor

The Thor Sentry senses unusual-
Iy high temperatures near wood
or coal stoves, fireplaces or fur-
naces, and sounds an alarm be-
fore walls or floors can ignite.
The heart of the fire alarm is a
tiny heat-sensitive thermistor,
which is made of rare metals, The
thermistor responds to tempera-
ture changes within seconds.
The Sentry sounds at 130° F. The
suggested retail price is $33.25.
It's made by Thor Metal Works
Lid., Box 378, Eastwood Station,
Syracuse, N.Y. 13208,
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Running on wind, sun

Can wind or sun help run a ¢ar?
The determined inventors shown
with their cars at right have
proved that both can,

Julius A. Tamosiunas of Fra-
mingham, Mass., & 62-year-old
tool and die maker, runs his 1973
Renault station wagon on & com-
bination of gascline and electrici-
ty generated by wind power.

Dr. Wallace Moore, 77-year-old
retired Long Beach State (Calif,)
administrator, operates his Hon-
da Civic wagon on gasoline and
electricity from nine solar panels
of 396 silicon photovoltaic cells.

Acoording to George Hartley,
chairman of the Electric Vehicle
Council, the concept of harness-
ing wind or sun for automotive
power isn't brand-new. But con-
verting the idea to operating
autos is "unique.”

Both men chose to keep their |

conventional internal combus-
tion engines because, for now,
all-electric cars are inconvenient
to operate over medium or long
hauls. Running on electric pow-
er part of the time stretches gas
mileage to roughly 80 mpg for
the sun car, and between 80 and
100 mpg for the wind car.
Tamosiunas's auto carries an
air turbine just behind the wind-
shield and a wind propeller fur-
ther back on the car roof. Both
generate more than 30 amps. at
55 mph to recharge a 12-volt,
360-amp., deep-cycle battery in
the car. The battery provides

power for the transmission. And |

an B-hp engine sttached to the
right rear wheel provides added
power for hills. Tamosiunas
starts out on gas, and once he
reaches 55 mph, he switches to
electric power forabout 10 miles;
then back to gas for a recharge.

Bolar cells on Dr. Moore's car
produce up to 100 watls, collect-
ed in six, 8-volt, lead-acid batter-
ies located behind the wagon's
rear sgat, This power drives twin
GE 3.5-hp electric motors for

Race driver Richard Noble hopes to rocket car; that run wasn't sanoc-

push this British jet ear, Thrust 8, up
over Gary Gabelich's 682.407-mph
rocord. (Btan Barrett did 739.88 in a

POPULAR MECHANICS

tionad by the Federation Internation-
ale de 1I'Actomobile.) Noble's try is
sxpected to comes later this fall.

Panels on Moore's car contain 398 photovoltaic cells feeding six batieries.

driving torque. The car's electric-
power range is about 80 miles for
gight hours of solar charging.
Tamosiunas's adaptation of his
Renault cost approximately
£2000 for materials. Dr, Moors
spent roughly $11.000 for his
Honda and its modifications.
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Remote-control stereo

Maybe we're all getting lazy. It
certainly seems that way when
you look at the latest design
trend in sterec. No more getting
out of your chair or off your
couch to play records, change
radio stations, volume level, or to
shuttle your tape back and forth
in search of the music you want.
Now you can do it all by remote
control.

For a while, ultrasonic com-
mands replaced the cord. But
ultrasound can get confused by
Doppler effects when you move
the control box. That's why most
of the latest control devices em-
ploy infrared beams. They aren't
bothered by Doppler—unless
you happen to be moving near
the speed of light.

At last count, remote-control
audio components were available
from Sony, Dusal, Akai, Aiwa,
SAE. BSR. Technica. Kenwood
and Fisher, with others rushing
into the act.

A handheld command trans-
mitter usually sends out a coded
sequence of light pulses through
an infrared light-emitting diode.
Across the room, the receiver
decodes these pulse patterns—
usually by a digital (computer)
process—and then generates the
control voltages which activate
various circuits to make the
sound components carry out the
commands.

A typical remote-control mod-
ule is Technics” BH-R808. You
can control all major audio fune-
tions from your listening posi-
tion. These include: program
source selection (FM, AM, phono
or tape); radio-station selection
(any of eight FM or eight AM sta-
tions); turntable start. stop. and
tone arm up/down cuing; tape
deck control (play. stop, rewind,
fast-forward, record and pause},
volume adjustment; and on-off
power-switching.

Several turntables by Optoni-
ca, BSR and Fisher offer even
more expanded remote-control
options. They let you pick out

Editor Gurney Williams 1L

Contributors Tony Assenzs. Boyd Harmnedl Joho
Ingersall, Stacy V. Jonea, Barbars Fousseau,
Mort Schaltz, Wed Shapim

any particular track you want to
play on a record. A tiny, light-
sensitive device on the tone arm
registers light reflections from
the surface of the record. The gis-
mo ecan distinguishand count the
different Lracks on the record.

Thus, you can command it to |

count up to three and play the
third track, or the ffth., or
whichever you like.

By far the fanciest of all
remote-control eysiems has been
developed by Toshiba, and it may
hit the market soon. You can talk
to this phonograph, but it has a
limited vocabulary. The Toshiba
rig registers only 15 words—in
any language vou choose—but
that's enough to cover all the nor-
mal sterec-control functions.
Like a well-trained dog, the ma-
chine responds only to its
master’s voice.

None of this comes cheap, Com-
ponents steerable from afar usu-
ally run at least $300 more than
equivalent sound gear without
such automation.

Double-time tapes

Bo you've recorded a long
speech—a two-hour tape—and
now you've taken it home to
study. How long will it take to
hear it through? With new time-
saving units, just an hour—and
you won't miss a word.

A Variable Speech-equipped re-
corder can double-speed a tape,
and not sound like Donald Duck
throwing an animated tantrum.

Slide switch controls playback rate.

The recorder uses a microcom-
puter-like circuit to compress the
spoken word. Simply put, the
recorder can blank out tiny seg-
ments of sound. The sound lost
thisg way doesn’t make the tape
any harder to understand. It just
makes it play faster.

The Variable Speech Co, (VSC)
of Ban Francisco pioneered these
efforts a few wyears ago. But
equipment wag still a mite expen-
sive. Now VS8C has developed a
tiny circuit board that can be add-
ed to almost all tape mechanisms
at a cost of about $30 to the man-
ufacturer.

It can even speed up video tape
and, of course, does so0 without
any audio distortion. JVC al-
ready has a unit (HR-6700U) that
uses the VSC technology.

More recorders and VTRs with
variable speed., and no intelli-
gence loss, will soon be appear-
ing. Already, VSC has sold its
boards to some major recorder
manufacturers.

With this technology.
double-time means double
the information.
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WORKSHOP MINICOURSE
MORE ABOUT THE SABRE SAW

he pair of tasks shown on this

page are jobs that make owning
a sabre saw a must. Making cutouts
i & frequent need in the shop, as
well as in household carpentry. Once
you've mastered good sabre-saw
technique, you will make better cut-
outs faster than you've ever done
before.

To cut a perfect circle, you should
know about a couple of professional
tricks:

B Though wyour first inclination
may be to insert & fine-tooth wood-
cutting blade, don't. The blade to use
for a eirele cut is a rough-cutting
wood blade with a heavy tooth set.
The reason is that this blade will cut
sufficient clearance for making the
turn accurately. Cut outside the line
g0 wyou'll have stock to sand
emaooth.

B Second, cut with the maximum
saw strokes per inch. To do it, use a
fast saw speed and a slow feed. PM

FIVOT.

____,_,_,—-'EHCIE ik \ >
B 0
A B
BLADE 1 3
GUIDE BAR

The rip guide that comes with this saw fea-
tures a drilled hole so that the guide can ba
used to make circles. The pivot point (nail)
musi be lined up with the front edge of the
biade, as shown In the inset drawing above

{for exampis, A must equal B).

\
) x\ "

Stop the aaw periodically whan cutting

cle 30 can be shifted on its sup-
port (a pair of 2338 here). Saw blade should
cut only the work, not the supports.

| CUTOUT LINE

PLLINGE
cuT.,

When blade I8 fully into work, with saw
shoe flat on the work, cul toward one of the
cutout lines (1) and then cut stralght into
the corner. With blade moving, back the
saw up (2) and turn the corner {3). Step 4
simply repsats step 1 and s0 on,

Slowly—and with tool held securely—low-
er the moving blade Into the waste area.

When cutout iz dropped, reverse saw direc-
tion 180° and cul out triangular-shaped
corner pieces. Nole that workplece strad-
dies elther 2x3s or sawhorses for blade
clearance and maximum support.

i cutout opening musi be perfect, bore
entry hole A. For a neat disc, such as one
cut here, start with entry hale B.

Perfect circle needs nall hole at center filled
and sanded and its smoothed; then
it's set for finlshing or painting.

For bas! results when cutting a circle, use a
rough blade with a heavy set (the tooth set
assures bisde-turning clearance). Push tha
saw with a slow fesd rate and, if your saw
has variable speed, set it to the fastest cut-
ting speed 1o obtain maximum strokes per
Inch as you make the cut.

150 POPULAR MECHANICS




mmmmﬂﬁllmmmmmnﬂwnnuhmnmm

81 IMPORT INVASION
(Continued fram pags 117)

coupe and sedan and rotary-engine
RX-7 sports car (see Firsthand Re-
port, page 12) are nicely restyled and
upgraded for '81, as well.

Mitsubizhi, which markets its cars
through Chrysler-Plymouth and
Dodge dealers in the United States,
is carrying over its fine little fwd
Champ and Colt intact, while giving
a subtle redesign to its already
excellent Sapporo and Challenger
Sport coupes.

Subaru, pioneer of the 4wd car, is
improving itz line with extended
availability of the more powerful
1.8-liter engine and a new dual-
range transmission for the 4wds.
Subaru iz algo adding a more luxuri-
ous GL version of its 4wd hatchback
madel.

Finally, from Japan, Izusu is now
entering the U8, market on its own.
Izusu is best known, in this country,
for supplying Buick's Japanese Opel
a few years back, as well as Chevy's
LUV mini-pickup.

First to be marketed here is a
series of subcompact [-Mark two-
door and four-door sedans powered
by a LE-liter, four-cylinder gas en-
gine or optional (and very economi-
cal at 41/63 EPA citv'highway mpg)
LB-liter diesel. I-Mark prices start
at about $56200,

Germany

The biggest news from Germany
this year is Mercedes' wonderful
{and very expensive] new S-class
sedan, which is available as the tur-
bodiesel 300SD ($34,000) or the long-
wheelbase, gas-VE8-powered
3805EL, The smaller Mercedes se-
dans, coupes and wagon are un-
changed, but the classy sports car
and sport coupe have become the
S805L and 3B805LC with substitu-
tion of the new, more fuel-efficient,
3.8-liter VB engine for the former 4.5-
liter.

VW of America has slightly larger
gas and diesel engines and other
improvements for its German-built
Scirecco, Dasher and Rabbit con-

vertible {as well as the UJ.S.-manu-
factured Rabbit and pickup) for
'81.

From the Porsche+ Audi division
comes a slick three-door hatchback
Audi 4000, plus a sporty new five-
eylinder, five-speed-transmission
version called 5+5. There's also a
power boost for the Porsche 924 Tur-
bo and a new high-performance sus-
pension and trim package for the
flagship 928 sports car.

The Audis start at around £8700,
and the base Porsche 924 goes for
nearly twice that amount,

BMW iz adding a five-speed manu-
al transmission as standard equip-
ment for its topline 733i sedan and
633C8i1 coupe, but it's retaining the
four-cylinder 3200 and mid-range
5281 with little change,

Raly

From ltaly comes a new, improved
V6 version of Alfa Romeo's GT coupe
called GT-V6, It’s priced at around
$16,000.

Fiat now has electronic fuel injec-
tion across the board in its Brava
and Strada sedans, Spider and X1/9
gports cars and Lancia Beta and
Zagato models—and watch for new
turbocharged Brava and Spider ver-
gions in the next month or two.

The beautiful and exotic Ferrari
J08GTBi. 308GTSi and GT-4i (which
are also imported by Fiat) are
receiving special new Michelin TRX
tires and wheels and other improve-
ments for '81.

Great Britain

A brand-new sports car from
northern Ireland is slated to make
its debut in the next few months.
Called the DeLorean (after its ex-
GM executive creator), it will fea-
ture a rear-mounted V& engine,
unique stainless-steel body and gull-
wing doors. It will sell for approxi-
mately $25,000.

England’s Rolls-Royce doesn’t in-
troduce new models very often, but
when it does, you can bet they're
very special. In this caze, the new
Silver Spirit and Silver Spur are

Plaase turn to page 152}

FREE BLUEPRINTS and TRIAL LESSON
—for your greater success in Building
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WOODWORI{RS

Do-it-Yourself
CATALOG
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NEW, USEFUL TOOL!

SPOTLIGHT®
SCREWDRIVER

NU WAVE 2850 E. Apsalachian Court, Dpt. M

Buth of these decks are prettier than a paint- | | | PRODUCTS westiake Vilage, CA 91362

ing, and s0 is the antique tin card case, Each
card iz 3 bit larger and thicker than normal—
like those used on riverboats in the 1890's.
There's a black and a green dech—both with
an antigue gold “distiflery design.” The face
cards are reproduced from 100-year-old art
work, S0 it's a real unusual sel of cards for
the serious player Twin deck in antique case
$8.50. Postage included

Send check, money order, or use American
Express, Wisa or Masler Charge, including all
numbers and signature.

{Tenkessas rasidents add 6% sales tan ) For & cokar

calalog lull of oid Tennessee tems and lach Daniel's
mgsmorabilia, send 51 00 10 sbave sddress

Cands: stahionery; u'wu-lcm
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\lﬁ- ’uppr, dvrythang dirpct rom
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Aluminum

Book about
Molds with prices and
production trade secrets
direct from world's larg-
est mold manulacturer,
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CONCRETE COMPANY

t; mathod of DYNAMIC-TENSION
rts giving resulls you can ,;N
notice. Brg useful muscles, " —
Galn wuif if needed, Lose
MACHINERY mﬁrm for 32-page tiook—FREE,
I.l.ip 49 West 23rd 51,

An ATLAS BODY? in7days
faal and yout friends will

“ipot belly.” Send your name gnd

Rew ‘rnrh.. N.Y. 10010 Dept. 83

WITH A MAN-SIZED
CRAWLER!

NEW— Litility Crawler Tractor, fagh
flotation stéel clealed rubbar
tracks. Buy Factory Direct in
KIT or Completely Assembled
Crhver A attachments - back-
hie, Ipader, blade, gardgen

SEND TO plow, etc. Odd job & resale

DAHLBU oppartunities are great! Send
lar 16 pg Catalog 75€, or for

DEPT PM21 Build-it-your-sall” plans. 57 00 (re-

Cedarburg, WI 53012 funded on any order)
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'81 IMPORT INVASION
(Continged from page 151}

about to replace the stately Silver
Shadow and Silver Wraith this
April (see Imports & Moforsports,
page 28).

With fuel-injected V8 engines and
redesigned rear suspensions, in ad-
dition to updated styling and engi-
neering throughout, these new mod-
els will take their place at the bottom
of the Rolls-Royee lineup for
$£100,000 and up.

Lotus Esprit, Elite and Eclat
sports cars will remain unchanged
for '81.

Jaguar Rover Triumph iz stand-
ing pat, with only minor improve-
ments. These include more standard
equipment for its Jaguar XJ6 sedan,
color-coordinated tops for its TR-T
and TR-8 sports cars and fuel injec-
tion across the board.

France

From Peugeot of France comes a
new turbodiesel engine for the 505
sedan, but rival Renault is stealing
the '81 limelight with the introduec-
tion of its excellent 18i sedan and
wagon. The 18i's are attractive, com-
fortable and very fuel-efficient
{their EPA ratings are 26/37.
They're available through both Re-
nault and American Motors dealers,
with prices starting at about
$7400.

Sweden

Sweden’'s Saab is introducing a
redesigned and lightened 2.0-liter,
four-cylinder engine for its 200 se-
ries, It's dropping the older-model 59
gedan from its U.5. lineup, replacing
the five-door hatchback body style
with a new four-deor notchback
sedan. Also, a new mid-range 8 mod-
el is supplanting both the sporty
EMS and luxury GLE, leaving the
wonderful 900 Turbo, for $14,000
{three-door hatehback and sedan),
alone at the top of the Saab line.

Volvo of Sweden is joining the tur-
bo-charged ranks for '81 with an
exciting new GLT Turbo two-door
(about $13,000), featuring special
suspension and trim, full inastru-
mentation, power door locks and
windows, airconditioning, Pirelli P8
tires on light alloy wheels and much
more.

Interestingly, the GLT Turbo is
also available as a four-door wagon,
and a special Silver Anniversary
wagon version will mark Volvo's
25th vear in America. All Volvos
benefit from a crisply modern new
“panoramic” instrument panel and
the addition of electric overdrive as
standard equipment with the four-
speed manual transmission. ™



NEW BOATS
{Continued fram page 121]

are a long step ahead of pool-toy rub-
ber rafts.

Canoes

Like larger craft, these tradition-
al paddle boats come in wood, fiber-
glass, aluminum and plastic. De-
signs include a number of eruise,
cargo, racing and white-water kay-
ak and pirogue models, with tran-

A canoe that can convert into a rowboat or
power boat, the new Coleman Scanoe s 15
fest, B Inches, weighs 82 pounds, Is $400.

Grumman's new 4.6 Striper Is light, center-
console, aluminum 15-footer for fishing
that can tow skiers, take motors to 40 hp.

Mounting twin MerCruisers, the Excalibur
d2-footer from Sarasota, Fla., is avallable in
light Keviar or in fiberglass.

Cruisers’ 22¥ Baron 222 combines run-

about with cuddy cabin and
gas or diesel sterndrive In a deep-V hull.

som sterns making it easier to clamp
on & gas or electrie outboard.

Cruisers

Sterndrive and inboard-powered
cabin craft are packing more accom-
modations aboard, Select carefully
and you'll be able to find a small one
that sleeps a large family. |

] SUB-WHOLESALING
L] CATALDG DISTRIBUTD
[J FLEA MARKETS .
L] PARTY PLANS

] WAGON JOBBING

] RACK MERCHANDISE

(] ADVERTISING SPECIALTIES
(] BUSINESS GIFTS

(] FUND RAISING SALES
(] DROP SHIP SALES

[ GENERAL WHOLESALING

We will mad complete informa-
tion on how o get seaned. s
eaxy . . hecause we supply everything L] need
lrom sales plan to calalogs to top quality, high-
profit merchandise

There's no obher COMPANY fike...
SPECIALTY MEECHANDISE CORP.

G061 De Soto ave, Dept 308-02
Woodiand Hills, CA 31365
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Finish this exciting CLOCK
Yourself and Save!

Fun and easy, .. everything included.
u Cedar  Burl” 14-17° x 1%" thick, prerouted
and predrilled, Easy to finith
# Supert # 758 quartz movernent [\West
Germany's finast).
n Goldione Serpenting Hands, slegant.
= Galdione Roman Numerals, self-adhesive
» Complete, easy-to-loliow instructions,

introductory price just § 17, 95*

plus §2.50 shipping & RMendkng, sach T quan.

Cenatw pour owe Clocks, order sadf
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BE A
CHIMNEY SWEEP

Your Own Business:
A chimney sweep can clean a chimney with

the August West * System in one hour. Na-
tionally, the average charge is $45.00. Earn-
ings of $300-5500-5700 or more per week are
COMMEn.

A Growing Need:

The energy crisis has resulted in a dramatic

increase in wood buming. Wood smoke
deposits flammable creosate in chim i

Regular cleaning is necessary to prevent fire
da

Owr revolutionary new system is fast,
efficient, cleaner and easier than old-
fashioned ways. You ohten clean from be-
low, working indoors.

You get started quickly, without home
ﬂuck!?r O an enofmaous investment. And
we'll help you every step of the way toward
success.

The August West" Srhm:

More sweeps use it than any other method
in the country.

Send lof our free boolklet, or call TOLL-FREE any
time and ask for “The August West Story™.

Call Free:
800-243-5166

EXT. 212 =% AM.-5 P.M,E5.7.
Ask for “The August West Story”
O writei

West . Inc.
Box 601 - Dept. 2121
. Westport, CT, 06880
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A WEALTH OF HELPFUL INFORMATION
AT YOUR FINGERTIPS

BUILD YOUR OWN POPULAR MECHANICS LIBRARY!

1980 INDEX & COVER

The 1980 POPULAR MECHANIC
Index & Cover is a handy two-in-
one aid that you will use over and
over again.

[t contains a complete index of all
this year's articles for quick ref-
erence to the practical information
you find each month in POPULAR

MECHANICS. A treasure-trove of
money-saving hints and ideas.

The Index is bound in a handsome
cover of sturdy, high gloss lacquer-
board designed to hold twelve issues
and to withstand years of use . . .
A full year of valuable information
and hints neatly enclosed to bright-
en and tidy up your book shelves.

The 1980 Index & Cover will be is-
sued in early 1981. YOU CAN
PLACE YOUR ORDER NOW and
RESERVE YOUR 1980 EDITION!
We will hold your order and rush the
1980 Index to you as soon as it is
published.

Index & Covers for the years 1971
through 1979 are available now.

The POPULAR MECHANICS In-
dex & Cover can convert an unor-
ganized collection of magazines into

POPULAR MECHANICS,
Box 1014, Radio Chy Statian,

|
| Make check or maney oages i
I
I Mew York, NY 10101

Please reserve the 1980 Index & Cover and
rush it to me as soon as it s available early in
1981, Also send me immediately the

Owe7s Qe QW77 Qi1wse QQwWws QoM gl
[0 1972 [ 1971 Index & Cower as checked | enclose $3.95 {postpaid) for
ordered

a valuable Reference Library. Thou-
sands of entries cross-reference the
articles that have appeared in PM.

FIND THE INFORMATION YOQU
NEED WHEN YOU WANT IT in this
growing information bank. Needed
information "‘jumps out” of the back
issues of PM with the help of the
Index.

HUNDREDS OF ARTICLES AT
YOUR FINGERTIPS: New cures for
wet basements, 39 ways to prevent
freeze-up when your fumace quits,
7 places to find free firewood, 90-
page Car Repair Manual, 10 home
shop plans and more

Broad category listings help you

locate articles on boats, solar energy,

photography, medicine, home re-
modeling, energy saving and other
subjects.

THE ENTIRE PACKAGE - INDEX
& COVER IS YOURS FOR ONLY
$3.95 postpaid.

Order the earlier years and receive
them immediately. Remember . . .
WE WILL SEND YOU THE 1980
AS SOON AS IT BECOMES
AVAILABLE IN 1981.

each Index
NAME
ADDRESS
CITY STATE ZIP

Popular Mechanes & a pubicaton of Hearst Magagires. & Dudsion of | HE HEARST CORPORATION

1980 Index




TURNTABLES THAT PLAY IT STRAIGHT (Continued from page '27)

type reduction gear. This system
holds the tone-arm assembly firmly
in position. The tone-arm assembly
rides on & mirror-finished, high-pre-
cigion rod of nonmagnetic stainless
steel.

The 8%-inch tone arm hangs down
vertically, statically balanced in all
three directions for stable and accu-
rate tracking of the grooves. It's
even able to follow warped discs—
and handle vibrations—with leas
tendency to skip out of the groove.

A spring-loaded clamp anchors
the disc to the vertical platter, It
hinges out of the way for conve-
nience. Vertical operation offers a
major benefit: virtually dustproof
operation for “cleaner” sound.

The LT 5V accepts both moving-
coil and moving-magnet cartridges
mounted in “universal” headshells.

Mitgubishi Mode! LT 20 ($690) is a
lay-down table with an 8%-inch tone
arm. It uses two sensitive, optical
sensors to maintain perfect track-
ing. Any departure from the tan-
gent position detected by the sen-
sors activates a servomotor that
immediately moves the tone-arm
base the correct amount to restore
exact tangential tracking.

Revox Models B790 ($899) and B 795
($599) appeal to two budget levels.

Both models feature Linatrack
straight-line tracking. With Lina-
track, the 1%-inch servo-controlled
tone arm moves across the record on
a carriage mounted on guide rails,
traveling much like the trolley on an
industrial crane. Variations in
groove spacing can't surprise the
tone arm. A photosensor scans the
light from two LEDs, and it reports
tracking contour to a computer.

Buiit-in minicomputer

The computer generates the ap-
propriate signals required by the
servomotor, which alters the speed
of the tone-arm carriage according-
ly. Result: The tracking position of
the pickup system is optimized.

Technics Model SL-10 ($600), with
a moving-coil cartridge (and re-
quired head amp), is unusually com-
pact for a turntable: Its top mea-
sures a mere 124 inches square. The
tone arm is 4% inches long. Instead
of conventional ball bearings or
rollers, the arm uses a slide bearing
with a very low friction coefficient to
avoid undesirable vibrations, allow
silent, smooth operation and pro-
vide precise tone-arm transport.
Gimbal suspension and dynamic bal-
ance allow the SL-10 to function
standing up, angled at 45° or in any
other position, without loas of prop-
er tracking.

The SL-10 is unique, It's a two-
piece system joined in the middle,
The top half has the linear-tracking
tone arm, the drive system, and a
microcomputer electronic control
block. The lower half has an integral
direct-drive turntable and motor
with their driving and quartz-
phase-locked control cireuit.

To use the SL-10, place & record on
the platter, close the lid and press
the start button. The SL-10 uses an
opto-electronic detection system to
determine stylus contact points, and
the beginning and end of play.

Bang & Olufsen's Beogram 4004,
(3850) with installed moving-magnet
cartridge, uses a 6%-inch low-mass
tone arm. The tone-arm assembly is
electronically controlled and driven
by its own d.c. motor which moves
the entire system toward the center
of the record with constant accura-
ey. Ultralow-friction bearings re-
duee horizontal and vertical friction
to & minimum. Riding tandem with
the tone arm is a detector arm that
includes an optical scanner to sense
the presence or absence of a record.

A Tve-inch tone arm is used in
Atwa Model LP-3000 ($1000). The
arm is transported by a precision-
machined, single-support, rack-
screw drive mechanism turned by
its own coreless motor. It's said to
minimize torque fluctuations and
vibrations to the arm. Also, to
assure stable lifting and lowering of
the arm mechanism, Alwa elimi-
nated the traditional hydraulic
damping mechanism and gave the
arm an independent coreless motor,
instead.

Preselection feature offered

You can preselect up to 15 musical
passages in any order, including
multiple plays of the same passage.
The selected program can be set to
play up to 24 times or until halted
manually.

Phase Linear Model 8000 ($750)
has a direct-induction linear motor
that moves in a straight line. The
motor is essentially a permanent
magnet, moved by an electromag-
net. The 8000's tone-arm base is a
permanently magnetized armature
that glides along guide bars above
the coil. When the current flows
through the coil, the tone arm trav-
els along a straight path. Current
Auctuations instantly alter the tone
arm's movement.

Inside the tone-arm base is an
opto-electronic detector cell that
senses the slightest tracking error,
and instantly sends correcting sig-
nals to the differential amplifier
that powers the ccils. ™

Travel with PEDALPOWER®, low-cost
electric drive for your bike or adull trike.
Just 10¢ worth of alectricity gives you
100 miles of effortless riding, Save on
?as taxis, stop begging ndes from
nends, Perfect for shopping, visiting,
commuting, just plain fun!
PEDALPOWER fits men's, women's,
children’s Dikes and adull frikes, installs
in minutes without special tools. Safe
single-lever handlebar control, instant
start without pedaling, up 1o a 40-mile
range on a single charge, Satisfaction
guaranteed, Send coupon for free cata-
log showing PEDAL POWER motors,
Take-Apart bikes, and adult trikes. Get
PEDALPOWER and laugh at gas prices!

SEND TODAY FOR FREE CATALOG
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PM OWNERS REPORT: DATSUN 280ZX

{Continued from page 129)

the ‘options’ that come as standard equip-
ment—also the thoughtiul touches, like
axtra compartments here and there.”

A Colorado morigage officer affimed,
“Il you wonder why the Japanese are
beginning to dominate the auto market,
owning a 280ZX will give you the reason.
Every detail reads quality, from the glove-
box hinges 1o the lumbar adjustment in
the seats. | traded a 1978 Cadillac for this
car and have owned Mercedes and
BMWSs, but this Datsun is the first car
that's come up 10 my own high guality
standards. The 280ZX is every bit as
gﬂod if not better, than my $30.000

An l&uﬁra safety enginear: “Il's an excel-
lent blend of sports/iuxury car. It doesn’t
handle as well as a true sports car, but still
runs circles around most automobiles. H's
powerful, yet fuel-efficient, It's also de-
pendable and tough. I've slammed side-
ways into curbs in icy driving with no dam-
age. Absolutely nothing has gone wrong
with this car in 4200 miles.”

Only 43 percent of our interviewees
reported mechanical troubles with their
280ZXs—not a high figure—and no sin-
gle malady dominated. Problems were
spread fairly equally among fuel injection,
the manual shift mechanism, the aircon-

ditioner, engine oil consumption before
break-in, electrical flaws and squeaky
four-wheel disc brakes.

A Mew Mexico electrical engineer
mused, “The shilt patiern makes it hard to
get into fifth gear, and there's no lockout

Two-seat 280ZX boasts 25.7 cu. . of cargo
volume, while the 2+2 has 13.9 cu. fi.

for reverse. The shifter, though, loosens
up as | put more mileage on the car. The
dealer told me this would happen.” Own-
ers ranked dealer service well above
average, with 67.7 percent scoring it
good to excelient,

When we asked for suggested
changes thal might improve the 280ZX,
13.2 percent in our survey said, “No
changes—Ileave the car as Is.” Others,
though, did make recommendations, in-
cluding these:

“I'd like to see the engine lurbo-
charged,” proposed a Califonia CPA,
and a Texas bank examiner added, "I
understand Datsun will add a turbocharg-
er soon. [One is on the way—Ed.] No oth-
er changes are needed.”

“Upholstery quality should be as good
as the rest ol the car. Considering the
car's price, seats should actually be done
in leather!"—Texas housewife, [Leathar
upholstery is available optionally.]

Owerall, though, complaints were very
subdued, especially compared with
praise, which tended to be loud and
enthusiastic, Satisfaction extended even
lo fuel mileage—unusual these days.
While 6.2 percent of our respondents
would have liked better mpg, most own-
ars expressed satisfaction (or better) in

has more
parts for

ELECTRIC VEHICLES

Our latest edition of the ELECTRIC
VEHICLE COMPONENTS CATALOG
has expanded selections of all com-
ponents = more motars, adaplors,
control systems and 8Cccessories,
PLUS . . . . . .Hard-to-find Parts for
“Mother Earth News™ And Quincy-Lynn
TRIMUTER Plans

Send £3.00 check or money ordar
{§4.00 First Class and Canada/S5.00
ovarseas) to:

FLIGHT SYSTEMS

EVCC, Dept. EV-2

P.0. Box 25
Mechanicsburg. PA 17055
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=, HYDRAULIC JACK REPAIRS

Earn While You Learn In Your Spars Time

Trawed gnd quallisy sackaney romde) NOW 15 warics
inger il Frydrialis ek BIGE Spooriunity fo eSSilisus
e, W §hire e = o your Bamment or geage e
warn spare Live cosh m pa expanding ndustry. Dot ma,
ACT NOW! Gel e Pacs.

Weite for folder Na. PM-2  and Tree Boaa offer.
= Hydraulic Jack Repair Manual l..u Im:

INVENTORS: CONTACT THIS FIRM

It you have an invention, paented or anpatanted, wrile
or call us at once for bookle! that tells you how 1o offer
it for sale. Booklet reveals every step, also gives current
royally rales manulacturers sre paying, present markets,
and outlines our service and modest fee. Call toll free
BOO-537-1133, ext 52 | or write Nassler Sales
Corporation, Dept. 52 - , Framont, Ohin 434210

O F 0 Mo ke RTEATER i GRD, & 34

Fine Caliinet i?’f:;umud
@ Cut Sizes

@ Full Sheets
@ Many Species

POPULAR MECHANICS LOW-COST.
POWER HACKSAW PLAN

Build this power tool and make hacksawing a
Iot easier and maore accurate. This will end up
being your “best toal in the shop.”' To build
few tools are necessary. All steel parts are con-
sidered stock ems. Power source can be any
Ye-hp. electric motor (or farger). For easy 1o
follow pians send §3.75 to Popular Mechanics,
Box 1014, Radie City Station, Mew York, NY
10101,
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that depariment. “Where alse will you find
a car with such excellent styling and per-
formance getting this sort of gas mileage?
I'm averaging 20 in town and 27 on the
highway,” exulled a Florida financial con-
sultant,

It turns oul that the 1980 280ZX's mpg
figures are even slightly better than those

current car beats its forebear by 0.1 mpg
around town and by 2 5 mpg on the open
road. That's with the five-speed manual
gearbox.

Economy, though, extends beyond fuel
mileage—a point mentioned by several
280ZX owners in our survey. An Alabama
tood processor wasn'l alone in calling his

a Zin 1977, owned it for 20 months, had
no problems with it, but then wrecked it. |
was paid more by the insurance company
thart | paid for the car when | bought it.
With resale value like that, I'd have been
crazy not to buy another 21"

Like 93.2 percent ol his lellow 280ZX
owners, he'd go the Z route again next

wa recorded in 1973 for the 240Z. The | ZX an “investment.” He told us. | bought | time, too. oo
SUMMARY OF 1980 DATSUN 280ZX OWNERS REPORTS
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SAWMILL 0t its Kind In The Werld!

i you need good, high-quality lumber, don't lel
inflated lumber prices your important building
g.lmims. The Belsaw goes right to the trees and

ms gut smooth, true-cut lumber . . . even begin-
ners get excellent results. Just one man (no crew
needad) can easily cut enough on weekends to save
hundreds of doliars over high lumberyard prices. For
power use tractor PTO or other low HP diesel or
electric unit, Factory-direct selling keeps price low,
and convenienl time payments may be arranged.
Send for FREE BOOK! Jus! mall coupon below for
“How To Saw Lumber'” booklet and mmglhnl-lm
on the One-Man Sawmill. There is NO Obligation
and NO Salesman WIHl Call on you. De it TOOAY!

BELEAW MACHINERY CO.
361F FIELD BUILDING
KAMEAS CITY, MO B4T11
Please send all facts and details in
your FREE K ““How To Saw
Lumber’®. | understand there iz No

Obligation and that No Saleoman will
= calf on me.
I Kame
} Address

DO-IT-
YOURSELF

FINE GRANDFATHER CLOCK KITS
STARTING UNDER

*235

{inchsding movement

and dial)

s Factory direct
prices

& Heirloom quality

s Solid %" hard-
woods: black wal-
nut, cherry, cak

= Easy to assemble,
parts pre-cut

» Solid brass West
Garman chiming
movemeants

s Money back
guarantee

® Prompt shipment

MASTER CARD and VISA ACCEPTED
‘Wrtls jor FREE color calslog

EMPEROR’
CLOCK COMPANY

WORLD'S LARGEST MANUFACTURER
OF GRANDFATHER CLOCKS
Dept. 738 Emperor Industrial Park
Fairhopea, Alabama 38532

ENERGY BY THE BUCKET
(Caninued rom page 1253

the level on the pole intersected by
your line of sight,

Move down below the pole position
and set up the tripod so its top is
even with the bottom of the pole.
Have your partner move down the
slope and repeat the process. Con-
tinue until your partner reaches the
turbine site, then sight the last mea-
surement.

To compute the head, add up all
the sighted elevations and subtract
the height of your tripod.

Measure your flow

You can measure flow in a small
stream or spring by diverting the
entire flow into a container of a
known size. For example, suppose
the water fills a 55-gallon drum in 32
seconds. That translates to 1.72 gal-
long/second or 103.13 gallons/
minute, or 13.79 cubic feet/minute.

Flow in a larger body of moving
water is measured by the method
shown in the drawing on page 124,

To determine the potential power
in a moving stream, insert head and
flow into this formula: P=(Qxh)709,
where P = theoretical power in kilo-
watts; @ = flow in cubic feet per
minute; h = head in feet.

For example, suppose the head
turned out to be 2( feet, and the flow
was B cubic feet/minute. Theoretical
power would be 8 times 20 divided by
T08—0.23 kilowatts or 230 watts. At
that figure, your stream wouldn’t
represent enough potential to justi-
fy investing in costly equipment.

Measurement should always be
taken in the dry season, when the
water is running at its lowest, If the
potential meets requirements at
that time, it will always suffice.

B There's no water on your proper-
ty. How do you pain acceas to water?
If possible, buy land nearby on
which there is running water. Or tap
& public source. Bob and Lauri Jep-
person own land in Washington
state. Water courses down a moun-
tain rill seven months of the year,
and they draw enough power with
their system during that period. But
during dry summer months, their
water and power run out {they're a
gquarter-mile from the nearest pub-
liec power lines).

S50 Bob applied to various state
agencies for the right to draw water
from a state-owned lake that iz
gspring-fed. Twenty months and
miles of red tape later, he's building
a pipeline to the lake. The moral:
Youwon't get permission overnight,
but persistence can win out.

B What kind of turbine is best? Har-
ry Langhorne built a cross-flow or
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Banki turbine, and it's served him
well. Most small power developers
choose some form of a Pelton wheel,
which looks like a collection of tiny
cups on the edge of a metal wheel.

Choosing the best turbine for your
site is a decision you ought to make
with the manufacturer, given your
particular set of head, flow and
demand facts.

B How do pou direct water from
source to turbine? By pipe, or open
sluice or penstock. Most home power
developers choose polyvinyl-chlo-
ride pipe, which is noncorrosive, rel-
atively inexpensive and easy to
inztall. However, some users report
cold-weather cracking and breaks in
the jointsg, according to Bill Kitch-
ing, manager of Small Hydroelectric
Systems. Longer lasting, but more
expensive materials include clay
culvert pipe banded with concrete at
the joints, and wood pipe. One pro-
ducer of wood pipe is listed at the
end of this article.

W s it easy to switch from home
hydro to public power? Yes. A trans-
fer switch at your service entrance
allows you to use hydro power up to
maximum, and public-utility power
for the balance.

B Are there regulations that govern
a home hydro syetem? For a system
under 5 kilowatts, perhaps not. But
check before vou invest in equip-
ment. In many states, especially in
the West, laws on water rights are
strict. You may need to obtain a
water-use permit.

And in some areas, tapping water
for energy, even on your own prop-
erty, is checked by an environmen-
tal agency (such as a fish and game
commission).

If you intend to build a plant that
will generate more than 5000 kilo-
watts, vou must secure a license
from FERC, and almost surely from
state agencies, as well.

Two sources for additional infor-
mation are: Volunteers in Technical
Assistance (VITA), 3706 Rhode Is-
land Ave., Mount Rainier, Md. 20822
and U.S. Department of Energy,
Idaho Operations Office, Hydropow-
er Program, 660 Second 5t., Idaho
Falls, Idaho 83401. ™

MANUFACTURERS LIST

Alls-Chalmers, Hydrodubene D, Box 712, York, Pa
17405

Brown Boven Corp,, 1460 Livingston Ave,, Morh Brsswics,
M. 08802

Canyon Industnes, 5342 Mosquilo Lake Rd., Deming, Wash.
BE244 (send §1 lor data Hyer).

Energy Independance Research Com., 4191 Mendan, Bell-
ingham, Wash. 38225 {electronic canliols)

independent Powds Develapers, Box 1457, Nomon, Manl

Jarmes Letel & Co . 428 East 5t Spongheld, Chio 45501,

Leroy-Somer Co.. 16 Passaic Ave., Fairield, N.J. 07008

FE Myers Co., 400 Orange St Asniand Ofio 44805

Matgnal Tank & Pipe Co., 10037 Southass! Mather R, Bos
T, Clackamas, Ore. 87015 (wood pipe).

Small Hydroslectric Systems, 15220 State Ris. 530, Arlinglon,
Wash, 98223,



Checkmate in style:
Two good-looking playing

boards you can make

To an avid chess player, there are
two kinds of boards that matter.
One must be ever handy for a quick
game or for solving the Sunday
paper's chess problem. The chess-
board table (right) fits the hill.

The second is & unit small enough
to take along on trips, but not so
amall that you have to squint at
the pieces.

The chessboard tablejs |
ingenious in that it simu-
lates the look of inlaid ve-
neer, and requires very little work.
First, cut the board stock (plywood
of your cheoice) to overall size. This
should be a perfect square with a
side dimension equal to eight times
the side of a playing square, plus
seven times the width of the saw
kerf. Assuming you are going to
make a fairly common-size board
with squares of 2% in. and a kerf
width of % in., then the formula
would be Bx2% in. plus 7% in,,
which comes out to 17% in. Of
course, the formula is flexible. You
can fashion larger or smaller
squares to suit the dimensions of
your favorite chess pieces,

Follow the procedure in the dia-
gram {below, right} until all grooves
are made. Work with a smooth-cut-
ting blade and make the grooves
about Y in. deep. A hollow-ground
blade or a fine-tooth crosscut blade
may be used. Avoid working with a
combination or a rip blade with a
heavy set.

Cut the inlay strips from contrast-
ing wood. Make them a bit wider
than the depth of the grooves and a
little thicker than necessary, leav-
ing enough so that you can sand
them down to fit.

Sand the strips

An effective sanding technique is
to pass the oversize strips between a
fence and drum sander mounted on
a drill press. Move the strip through
the sander assembly in one continu-
ous pass, taking light cuts. Be sure
to work against the direction of rota-
tion of the drum for optimal re-
sults.

Next, apply a small bead of glue in
a groove and tap in the long inlay
strip. These strips may be cut a bit

CHESS TABLE

Playing board with legs is al-
ways ready for a game. Clean-
line styling Is ideal foil for dis-

To simulate veneer, cut grooves as shown
in drawing (below, right). Apply glue to
grooves; tsp In contrasting wood strips.

WITH THE LOOK OF INLAID VENEER

SECOND CUT

THIRD CUT

STEF3
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longer than necessary, just to sup-
ply a safety factor. After all long
strips are placed, sand them flush to
the surface of the plywood. Follow
with the short segments (L), setting
them in place,

Another method is to cut all
grooves in one direction first, install
the strips, and then cut the grooves
in the opposite direction. Install the
full-length strips and sand the board
smooth.

Once the board is smooth, stain
the dark squares. This job isn'"t diffi-
cult if the stain matches the tone of
the inlay strips. Other methods for
staining include making a template
from stiff cardboard that you can
use like a steneil, or working with
masking tape. Rememher that the
player’s end of the board must have
a dark square at the left in the first
row.

Alternate method

Cut all the grooves first, then
stain the dark squares before inlay-
ing the strips. If yvou choose this
method, inlay one set of strips, then
resaw the kerfs that run at right
angles to them, cutting through the
strips already 1n place. Then set in
the szecond set of stripa. After the
stain is dry, coat the squares with
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:

RIALS LIST—CHESSBOARD

Size and description (usa)

1%« ZHa % 18 %" hadwood (legs)

Fa = 2 2674 hardwood (rails)

¥ x 2 ¥ F3W" hardwood (rais)

Ty = 1% = 2174° hardwood |sirebchers)

I = 2674 = 2678 plywood [chessboard)

W = 4TAs = 37W" handwood

1% = TVa = 267" handwood

e« 1% x 377" hardwood

Ve x 1% » 36 handwood

W x W n 267" hardwood [dvidens)

e m Vg = 3% hardwood (dividet Shigs)

e = T os 3040 hardwood (divider strips)”
giue, Bd and 10d finshing nails, 1° brads.
BEsr way b0 insiall divider s2nDs, sea texl, ths

i;’rxLﬂzntmunnxs
Eiﬂmﬂhnhﬂ-uunn!

shellac, so that the final sanding will
not remove the stain.

Table construction

When assembling the board, glue
on the endpieces (G) first, then fit
the sidepieces (F}. Cut the kerfs for
the two inlay strips (K) after the
board and the frame piecez have
been glued together.

Construct the understructure asa
separate assembly, starting by
shaping the legs (A). Attach the side
rails (C) with glue and nails ham-
mered into the legs and through the
outside of the side rails. Add the
stretchers (D) by clamping them in
place with glue, reinforcing with fin-
ishing nails through the legs. Or

drill through the entire assembly,
and insert a dowel that you can sand
flush after the glue has dried.

Attach the understructure to the
tabletop by setting it into place,
then nailing or using screws
through the side rails (B} and into
the side frame pieces (F). The edging
strips (1 and H) may be attached
with glue only.

Finishing the project

After all parts are sanded amooth,
apply a coat of sealer to all parts—
including the underside of the top.
Make up your own sealer by mixing
3-lb.-cut shellac with denatured al-
cohol in a one-to-one ratio. Stir the
mixture—de not shake it; that will
introduce air hubbles. Apply sealer
with a quality bristle brush. One
coat is enough. For a final finish,
apply several coats of satin-finish
varnish, sanding lightly between
coats.

Don't allow any dust to settle on
the still-wet varnish. Wipe with a
tack rag after light sandings. Final-
ly, sand lightly and apply a coat of
paste wax—after the varnish has
dried for several weeks,

You're now ready to christen your
new board with a brilliant win.—R.
Jay Jr.



OI'i the second board, the inlay is
real. Black lines between the
squares are optional, If you wish to
keep the veneering as simple as pos-
gible, omit the lines and incroase the
size of the sguares by % in, If
desired, obtain black-dyed '%in. ve-
neer strips or cut them from sheet
veneer with a cutting gauge; stain
them with a black felt-tipped mark-
er,

To prepare the veneers for the
squires, support each sheet, in turn,
on i piece of wood, then plane edges
straight. Cut strips to width with
a sharp cutting gauge, and
assemble thealternate light

Handsome traveling chessboard has two |
bulit-fn, felt-lined drawers for conveniant ‘-.
storage of your favorite playing pleces. ke

Case folds in hall at invisible hinges for
easy toting 10 park or club. Handles retract ]
out of the way when nol in use, F

FULL-SIZE PORTABLE BOARD AND CASE

and dark strips (with or without
black lines), uging transparent tape.
Cover these strips with self-adhe-
sive plastic ilm to strengthen them

MATERIALS LIST—TRAVEL BOARD

Size and descriphan (usa)

o« 13 W 1300 phewood o)

oo 1w 18he harehwood (eaging)

b= 1 < 15" Rardwood {eaging)

g e 10x 108 vonger 4 used with Eor
Tha w V8R = 1% venser withool E
| sGuares |

Yae v Ve black verear (opbonal devider

anmxs
Bunwad

m

Bonpa]

Vi 3Pk VR Mindwood [case sahenl

U = T v 14" haidwood |cate ends)

B 13 = 14" pne

L = 13 = 14" porie

T om e w TR pine

Y Magow 1y pane

Bag = 14 = T4Ty" plywond (bohsm)

Yam m T ow L ol plpwood

B w 1% = 43" Tesrchveood [drawer
Iroirds)

Vo B x 130T it [drawnie widen)

YW o« e = 3 pine

Thow 3w = 1307 plywinod | draees
botioms)

T« by W A poe (driwer dividers)

Latdia = MY brasd adyrninuen or siaidess
wlepd 1o (Fanches)

Tvg = Ta v 5 wlewt (e bary

At s

La washers

Yot e 1V ompensaion: spring

Miisc.: Whis ghus, venser give, Bd Bnisfing nals.

BR O9P0 TRFRETTam
[ e -luﬁ'l.-l-lMNMNg!

i R

T
1)
v
W

DOUBLE BLAGK LINES
OR 1/8” GAP WITHOUT LINES

L L

)

CUTDUT
{2 REQO.Y

s e — -i

FINGER RECESS GOUGED dUT
AFTERFITTING

. : T HOLE FOR ROD, ——m
DETALL OF HANDLE TRIM PLATE. M CAPWITH DOWEL

e
S =
1 ¥ . 1
ALLOW HANDLES | ' g SPACE DRAWER =
To TILT i : BIVISIONS TO

SUIT messlmn

¥

DETAIL OF
§  STEPPEDBRACE. K

DETAIL OF
DAAWER
DIVISION, R

ey |
118015, HOLE

1M DLA,
HANDLE ROD
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for the next cutting operation and to
prevent glue penetration when ap-
plying veneer.

Cut strips to width with & sharp
cutting knife and a steel straight-
edge. Check for square as you go.
Mark width at each end with a cut-
ting gauge and align straightedge
with the marks before cutting. Re-
verse each alternate strip end to
end, then tape together as before.
Leave & Y-in. gap (or include a twin
black line) where the board will be
cut in half.

After spreading the veneer glue,
clamp veneer to the plywood top (A).
When dry, trim edges, then miter
ends of the solid edge pieces to fit.
Glue and clamp in place. Next, make
the drawers (except for the fronts
which are fitted later), then assem-
ble the case around them. Fit and
glue spacer pieces into drawers to
guit the chessmen. Cover with felt,
using rubber cement, Cut remaining
case members to size. A bench disc
sander iz ideal for trimming ends
gquare, Glue and nail pieces to one
another and to the base.

Thread the handle rods (S), then
bend in the vise before drilling tie
bars (T) to suit. The slightly larger
handle holes in the front (G) are
drilled at the same centers as the tie
bars. These holes are later cut into
glotas. Use compression springs for
the handles and check that handles,
when fully extended, can tilt enough
for the tie bars (T) to engage the
stepped guides (K).

Making the drawer fronts

Make cutouts for drawer fronts,
then glue and clamp the sides in
place. Cut finger recesses with a
gauge after gluing on trim pieces
(M). Cut drawer fronts to fit. Bore
the drawer-pull holes and tap in the
rods. Glue and clamp the fronts to
drawers while both are set in the
case,

Place the top in position with the
double black line (or gap) aligned
with the space between center divid-
ers (H). Mark around the overlap of
the top. Plane away overlap, then
refit in place with handles in the
retracted position. When the han-
dles operate smoothly, glue and
clamp the top in place. Cut the board
in half with & fine-toothed saw.

After truing the cut edges, mark
positions for the invisible (Soss)
hinges. Pare away the waste to
receive the body of the hinge and cut
recesses for the flanges with a chisel
and gouge,

Smooth down exposed surfaces
with fine-grit paper, and finish as
desired. Cut leather or stretch black
vinyl to fit, and secure with rubber
cement.—Kenneth Wells
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APPLYING THE VENEER AND BUILDING THE CASE

S

Before cutting squares from veneer,
sandwich sheet between straightedge
wood blocks and plane edges straight.

Cut sirips with sharp cutting gauge. We
chose 1'4-In. widtha for the prototype, but
this can be changed to sult pleces.

Alternate light strips, dark strips and
black divider strips (optional), then preas-
semble pleces with tranaparent tape.

Cut strips of alternating squares with
ateel siralghtedge and sharp knite. Make
sura patterns are square before cutting.

#

perpendicular 1o case side, handle

is engaged by step In plece K (zse plans
on page 161). Tilt it outward 1o retract.

Reverse avary other strip for a checkered
pattern and glue onto plywood. Clamp
betwean two Y-in. plywood pads.

Use bar clamps to giue up box and Interi-
or frame. C-clamps, with protective acrap
blocks, hold the irim pieces in place.

Use a fine-toothed saw to cut the nearly
completed case in hall. Then finish with
ol or varnizh and install the hinges.




“Ifyou reuiryh;vuani folearn
how tore heckout

[t

My Dad made auto mechanics out of us
Inng before he'd let us enter 2 race. .50 | leamned
the importance of a good mechanic early . and
the opportunities that are out there for well-
trained men. That's why I'm sure glad to see
Iratining like the two NRI courses come along,
With NRI. vou leam at home in your spare time,
at your own pace. And get solid, “hands-on"
training for practical experience. It's a lot of
training for the money.

Learn Auto Servicing Fast
NET's basic automotive servicing course covers
the fundamentals of auto repair in 30 “bite-
size” lessons. You specialize in big-demand
under-hood services, plus tire and brake work.
Your hands-on training includes a complete kit
of famous Sun equipment such as inductive
timing light, diagnostic analyzer, compression

tester, and much more,

Includes Diesel Engine Training

NRI's 51-lesson Master Mechanic course has it
all. You get all the Basic course equipment and
training, plus lessons on transmissions, enging
rebuilding, suspension and alignment, power
steering, air conditioning, and much more. You
even get six special lessons in automotive diesel

N tradning includes
professional instruments and tols

covering foreign cars, running or managing
1 business, body and framework, etc. And
you get the master instrument for the

masier mechanic, the Heath ignition

analyzer oscilloscope. Built by one of the
st respected names i electronics, it
lets you "see” the motor at work, even
tune up high performarnce and racing

Engines,
Train with the Leaders —
NRI and McGraw-Hill

Mo other school has NRI's experience
in home training or MoGraw-Hill's

-
-;'l'l

really know how Lo get you darted on 2
good future, Mail the postcard for a free
catalog telling all the facts, describing
the complete course, and showing all
the professional tools you get. Get your training
at home, the convenient NRI way. If the postcard

has been removed, write to address
No salesmean will call

Or check out these other growing fields.

Small Engine Repair
There's plenty of opportunity for the
man who can service lawn mowers, garden
tractors, chain saws, tillers, outboards, mopeds,
motorcycles and other small engines. NRI
training includes profesional tools. ..
inductive tachometer, volt-ohm meter, tonque
wrench, valve spring ard ring compressors
and more. And you leam by doing, actually
building 2 3 1/2 HP engine as part of your
training, Choice of Basic and Advanced
Courses. Check posteard for catalog,
Air Conditionin
Refrigeration/
Including Solar Techno
Gets you into a , fast-growing
area with practical training that includes
lessons on solar heating, heat pumps, etc.
Course is complete with professional tools,
including top grade professional vacuum
pump, key tool in the proper servicing of

refrigeration and air conditioning units. Two
courses, with Master Course including op-
tional postgraduale training at York Institute
Resident School at no extra charge. Check
card for catalog

Electrical Appliance
Servicing

Good appliance repairmen are hard to
come by NRI trains you for vour own full- or
part-time business in fixing everything from
toasters lo refrigerators and freezers. Step-
by-step training includes professional tools
and instruments like clamp-on ammeter and

appliance multimeter.

Hﬂ NRI Schools
5 MoGraw-Hill Continuing
4 4P 393 Viconsin e

1939 Wisconsin Avenue
Washinggon, DC 20016




" FREE

COLOR BROCHURE

GUALITY GRANDFATHER, WALL
AND MANTEL CLOCKS
AT FACTORY DIRECT PRICES

Do-it-yoursell
pre-cul kit
Completaly
hininhed ond
ossembled model
Antigue furniture
reproducthons
Grandtather
clocks

‘Woll ond shelf
elocki

Beauwtilul sohd
woods [walnut,
ook, or cherry)
Salid brosi

Wes Gearmon
mOvements
Prompt delivery
Money bock
guoronies

- ¢& VIKING

CLOCKS

FREE Color Brochure, Wrte. Yiking Clocks,
The Yiking Building, Depr. 807, Foley, AL
14534, Phone: (205) 943-5081

Wind i showeooemy | 1D Exe 38, Sponnh Fort, Ala

k. wimd Vhmry 59 grve oude sowth of Folay, Alaboma _J

Edmund Scientific

Rush me your free catalog)
Marme

Addross
City
State 2o

Clip And Mall Coupon Today Tor
Edmund Scenlitee Co. Dept. 3016 H-04 |
Edscorp Blog . Barmngion. NJ 08007

Mo 228 198t Eamynd Sosentiic Co
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MORE HEIRLOOM CLOCKS FROM KITS

VIENNA REGULATOR CLOCK
[Continued from page 134)

pass il up. Also optional is a finishing kit
that includes a web clamp, The clamp is
very handy, | found, for hoiding glued
parts in place during assembly.

The sides of the case are let Into blind
mortises in the top and bottom, and fit
very well. The door is easy o put on with
invisible hinges that slip into predrilled
holes. The back is nailed on, and here it's
very important, | discovered, to drive the
nails close to the edge of the panel to
keep their points from projecting into the
cabinet interior.

Don't hurry the finish

As in any fine wood project, finishing is
the key 1o success—don't rush it. Be sure
to check each panelfor cross-grain sand-
ing marks thatl may be left from the facto-
ry. They're hard 1o spot on unfinished
wood, but will show up during staining.
Sand them oul by rubbing in the direction
ol the grain.

| used two coats of stain, with lots of
rubbing with fine steel wool, then applied
a tung-oil finish {(part of tha finishing
kit). After buffing and waxing, it looks ter-
rific.

Installing the gless Is a snap. The
panes fit into rabbeted edges inside the
casa and are hald s7ug by rubber retain-
ing sirips you just press into place, Ingen-
aral, | felt the mslructions were guite
clear, though the diagrams ltor installing
the clock mechanism might have been a
bit more detalled. Sill, the works went in
with no real difficulty, and the chimes
have a wonderfully clean, crisp lone.

The clock, in my opinion, is an impres-
sive, authentic-looking piece and, at a
saving of about 50 parcent over an equiv-
alent ready-made clock, is well worth your
time and effor.

The kits are sold by Westwood Clocks
N Kits, 3210 Airport Way, Depl. 104-F,
Long Beach, Calil. 80806, A catalog costs
$1.—Don Mannes, Technical Art Direc-
for

CLASSIC SCHOOL CLOCK
{Continued fram page 135

the rugged, grainy ok that the original,
old schoolhouse clocks had.)

Thera is nothing highly complicated in
the installation of the chime bars and
clock movemenl either, but | found that
the template for locating the screw holes
for the chime-bar zssembly leaves the
bars angled too close to clear the chime-
hammer arms. And, once you've located
the movement, using the same lemplate,
you have 1o remove il completely to read-
just the chimes.

Instead, | would suggest moving the
chime-bar assembly's left screw hole

{facing the clock Irom the front) aboul %
in. countercfockwise (from the template
position) on a radius from the right screw
hole. This should leave room for the
chime bars 1o clear both the clock case
and the hammer arms.

| used a mahogany stain and Minwax
Antique Oil finish 1o give my clock a hand-
rubbed look., It nol only looks good, but
the Westminster chimes ring out with a
surprisingly big sound. The kit can be
ordered from Craft Products, 2200 Dean
51, St Charles, lll. 60174, Or write for a
catalog, available for $1.50.—Aobin Nel-
son, Execulive Editor

ELECTRIC BALL CLOCK
{Continued frovm page 135)

parts and |s easy lo assemble, requiring
only a screwdriver. No glue is used: The
plastic parts simply snap together. The
only difficulty | had was with one lrack |
had neglected to fit into place properly.
Balls on the lowermost track indicate
hours; on the middle track, five-minule
inlervals; and on the top track, one-
minute intervals.

The Arrow Electric Ball Clock is intend-
ed lor anyone 12 years and up. IU's priced
at $29.95, plus $2.25 postage, from Cald-
well Industries, Box 581, Luling, Tex.
78648. A larger version, with ¥.-in, balls,
is about 360.—Walter E. Burton

CRYSTAL MANTEL CLOCK
{Continued lram page 134}

ple, the instructions suggest thal you
identity all parls belore beginning work. |
was pleasantly surprised to find that most
ol them were already labeled in pencil.

Major parts of the kit are precut; | sim-
ply bored holes as needed. Even at that,
most of the holes are already marked by
an awl.

The only cutting needed was near the
end of the project, when | cut wood sirips
to keep the giass in place. Throughout the
projact, extra brads and screws were pro-
vided,

Results shouid please you

In shor, the kit contains all necessary
instructlons and materials so that anyone
willing 1o take the time will be happy with
the project.

Some woodworkers may prefar one of
the other packages that are available for
this sama style of clock. The crystal man-
tel clock also comes with uncut lumber
and all other parts; or you can simply pur-
chasa the plan and parts without the lum-
e,
The kits are from Mason and Sullivan,
359 Blossom Ave., Osterville, Mass,
02655, You can obtain a catalog for $1.—

Penelope Angeli, Asst. Home and Shop
Editor
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(no auxiliary vehicles) hovercraft
journey. Windt is not only a premier
pilot, but a leading hovercraft de-
signer.

Ten years ago, Windt, an aeronau-
tical engineer, moved to Cordova, a
sleepy river town, where he settled
on a slough off the Mississippi. The
slough proved too shallow and full of
snags for a boat. After he sheared a
propeller pin once too often, Windt
decided to build his first hovercraft,
gince it could come and go over the
shallow waters with impunity.

When Chris Fitzgerald, an Austral-
ian hovercraft designer, moved to
Terre Haute, Ind., five years ago
and inspired the formation of the
Hoverclub of America, Windt joined.

teered. He was happy to take them,
gince he knew that they were not
just eager teen-agers, but could be
counted on to help with difficult
repairs and tricky operations. Dean
had built two hovercraft to Windt's
designs, and Terry had built three.
Mike Kiester had built an 18-footer
to a Windt design, so that all of them
were familiar with the characteris-
tics of the large UH-268, which they
soon were calling the “Monster.”
Twenty-six feet long and 12 feet
wide, the UH-268 on cushion has &
l4-inch hard clezrance. It i3 pow-
ered by a single 350-cu.-in. ¥8 Ford
engine. A 42-inch axial fan, situated
directly under the driver's cockpit,
generates the air cushion, which is

L

The town tumed out as Windt hit ramp at Cordova within an hour of his preirip estimate.

He then met Mike Kiester, an oil-
drilling equipment manufacturer
and hovercraft builder, at a8 Hover-
club meet., It was at one of these
meets that he also first met the two
youthful members of the Mississippi
River expedition, Dean Pollee and
Terry Chapman.

Hoverclub members tend to be
family people, and experienced men
take a genuine interest in instruet-
ing younger members and encour-
aging them to build and operate
their own craft. Dean and Terry
were clearly among the most prom-
ising of the junior members. Both
were good students in high school,
with a marked talent for mechanics
and a youthful yen for adventure.

Riding the ‘Monster’

When the two boys learned that
Bob Windt was planning his trip
down the Mississippi, they volun-

contained within a 1T-ounce neo-
prene skirt. A two-bladed wooden
propeller provides the thrust. A 25-
gallon fuel tank gives the “Monster”
only limited range, which wvaries
with wind and surface conditions, so
portable marine tanks are usually
stowed aboard for a cruise.
Constructed entirely of wood and
weighing 2500 pounds empty, the
craft contains a cabin, enclosed with
Plexiglas, that holds 11 people. Stor-
age space is located under the bulk-
heads, Bunks, hung beneath the
bulkheads, and benches can be used
for sleeping, but on the trip a four-
man tent was also carried along.
For optimum speed and easy han-
dling, supplies and gear had to be
limited to between 1500 and 1700
pounds. The night before the trip
was to begin, Windt and the two boys
worked late, weighing every item
(Please fumn o page 168}

We give you everything you need,
down 1o the last nail. If the skyvrocketing
costs of housing are making vou think twice
about huving & home, think about this
With a hasic Lincoln Logs Home Package,
vou ¢an huild the log home shell piciured
ahove, fully sealed from the weather, for less
than $15.770

hollar for dollar, the hasic Lincoln Logs
Home Package s the most complete in
the industry, designed and engineered for
quick, easv construction. e supplh all hlue-
prints, plans and an mstruction manual
that gives vou the “How o™ in simple lan-
guage with easv-to-follow illustrations. And
vour local Lincoln Logs Dnstributor will give
vou 4 hours of on-site instruction o answer
any questions vou might have. Lincoln Logs
will even assemble a package hased on vour
floor plan or architectural design AT
M) EXTRA COST.

send just £4 for vour Lincaln Loys Home
Planning Kit with plans for 17 different |ﬂg
homes

The Lingoin Logs
exclusive

“STACK 'N BUILD"T®
construclion method

| {Drealer inquiries. invited)
-*----------------1
I Lincoln Logs Lid ]

I 2 Chestout Rd., Chesiertown, New York 12817 1
I Here's my $4. Please send my Lincoln Log Home g

= Planning Kit by return mail =
: Narme I
§ Address |
'lﬂil',' :
:H:ll‘r Zip =
i THE ORIGINAL H
| I
+ === Lincoln Logs Ltd.

N 1-518-404-2426 © 1980 Lincaln Logs, Lt

FEBRUARY 1281 167



A VB IN SKIRTS (Contrued fram page 167)
and making sure that it was careful-
Iy stowed.

“Bob brought along a toolbag
weighing only 20 pounds,” marveled
Terry after the trip was over. "1 car-
ry that much for a day's cruise on
our little lake near home."”

At 6:30 a.m. on Wednesday, July
11, Windt flew the UH-2658 down n
concrete ramp from its garage and
onto the slough. [t was up to Terry
to keep the journal, which was to be
submitted later as one of the re-
quirements for their Guinness Book
of World Records application. That
first day evervthing went smoothly,

Up to a mile a minute

The crew took turns at the con-
trols to get the feel of the craft. A
hovercraft travels faster over land
than over water because of spray
drag and the action of waves on the
skirt. A craft that can travel at 50
mph over water can make 55 mph
over level land, and up to 80 mph
OVEr ice or snow.

“Sand or mud, the slimier the bet-
ter, provides a fast surface,” Bob
Windt cxplains.

On the other hand. a hovercraft
cannot travel well along roads, be-
cause most roads are crowned, and
gince the eraft seeks the lowest lev-
el, it keeps sliding off the road. In
operating a hovercraft, it's the di-
rection of movement that is impor-
tant, not the direction in which the
craft is pointed. It is brought to a
quick stop by making a 180° pirou-
ette and firing a blast of air—in
much the same way a spaceship iz
halted. The higher the speed, the
greater radius it requires to make a
turn, and if a wind picks up, it may
increase the radius still further.

“We ended this first day of hover-
ing by setting up camp on a sand-
bar,"” Terry noted in his journal, It
seemed like we were the only onesin
the whole world, with the stars over-
head and the water slowly flowing
past the shore.”

In the morning, the hovercraft
adventurers pathered their pear,
fired up the engine, and let the Mon-
ster glide down the beach into the
river. Windt gave the craft full left
rudder, opened the throttle, and
they sped down the river. Windt and
hiz erew visited Mark Twain's boy-
hood home at Hannibal, Mo., and
then hovered 5¢ miles downstream
for that exciting encounter with
Lock 22, Only a few miles after they
hovered over the dam, Windt discov-
ered that their furious descent had
ripped a small section of the skirt.
He piloted the craft ashore on a
sandbar, where the crew repaired
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the tear and camped for the night.

On Friday, July 13, the Monster
hovered downriver to the mouth of
the lllinois, then ascended that riv-
er for 12 miles to participate in a
Hoverclub rally.

Two other hovercraft escorted the
Monster following the rally, as it
headed down the Mississippi on Sun-
day about noon. They went through
Lock 26 after a wait of half an hour.

The Monster glided through the
Chain-of-Rocks without incident,
and at 5t. Louis scooted right up
onto the shore to park at the foot of
the Gateway Arch. There a erowd of
5t. Louisans gathered and ques-
tioned its occupants. Mike Kiester,
who had come from Duncan, Okla.,
to rendezvous with Windt, came
swinging down the levee and
Jjumped aboard.

After a gas and provisions stop at
a marina downriver, Windt hovered
the UH-265 up onto a sandbar for
the night's camp.

Monday, July 16, was the sixth day
of the trip. At Cape Girardeau, Mo.,
where the last bluffs of the Missis-
sippi frown down un the rolling riv-
er, the expedition halted so that the
front engine-mount bolts, which had
snapped, could be replaced with
bolts of hardened steel. At Cairo, [11,,
at the confluence of the Chio and
Mississippi, a river marker indi-
cated that they were 280 miles from
Memphis and 860 miles from New
Orleans. The crew jumped in the
warm river for a swim to celebrate,

A wave blows the skirt

All along the river, the craft
crossed over wing dams that the
Corps of Engineers has extended
into the river to protect the banks
from erosion. Then without warn-
ing, while negotiating a wing dam,
Windt struck a large standing wave
on the downriver side. With the
impact, the air pressure blew out the
tacks holding the rear of the skirt.
The Monster lost pressure and set-
tled down into the water. After
"hoating” the craft to shallow
water, they repaired the damage,

The next day, a 20-mph wind blew
down from the north. It picked up
the craft’s speed so that they
reached Greenville, Miss., ahead of
schedule. This town's harbor is situ-
ated some 15 miles up & dredged
channel from the big river. Since
they were running short on gaso-
line, Windt decided to backtrack up
the channel, despite the strong
north wind.

As the UH-265 ran against the
wind, the combination of wind and
propeller blast caused the elevator

to rise and pull against the upper
rudder mounts. One of the rudder
connecting bars suddenly snapped
off. But Windt was able to fix the
rudder with a stick and some baling
wire, and the Monster continued on.

With the wind again blasting from
behind the next dayv, the Monster
whizzed down the river to stop at
Vicksburg, where the crew beached
the craft beneath the highway
bridge over the river and trooped
ashore for a visit to the Civil War
battlefield, Then Terry, who was
piloting the craft below Vicksburg,
hit a barge wake too fast and broke
loose some Styrofoam flotation. Not
being certain what damage lay be-
neath the craft, he jumped into the
river, and Windt flew the eraft over
him so that he could inspect the bot-
tom. The damage wasn't serious,
and by lunchtime they were dining
on catfish in Natchez.

A long, wet night

That evening, they stopped early
when the skies filled with angry
black clouds. The boys decided to
sleep in the Monster, but the men
set up the tent on the shore. They
had anchored it with extra guy lines,
but when the storm hit, it blew down
the tent, and Bob and Mike had to
make a wet run for the craft.

Thursday, July 19, the sleepy crew
made it downstream to Baton
Rouge, La., although all were wor-
ried about a low oil-pressure indica-
tion on the gauge. South of White
Castle, La., they stopped on a sand-
bar to change the oil and filter,
which took care of the problem.
While there, they saw their first
ocean ship, which came up the river
toward them, huge and forbidding,
as it drew near. To the hovercraft-
ers' surprise, it left 8 smaller wake
than did the barges, The winds were
now whipping the vast river into
large waves. As the hovercraft
topped one giant, it plunged down
into the next wave so that the left
air “splitter plate" was ripped away.
The eraft could still fly, but with
minimal lift. Windt worked it up onto
a muddy shore, where the crew
worked late, sawing a new aplitter
from a Y%-inch-thick bed board with a
hacksaw blade clamped in Visegrip
pliers for a handle. Windt fiber-
glassed the board into place. Ex-
hausted, they slept.

In the morning, Windt discovered
that some of the tacks had torn looze
from the skirt again, and he needed
to get under the craft. The Monster
welghed much too much for the four
of them to lift, so they tied the stern
to & tree and powered it up on the
cushion; that way they could shove

(Please lumm o page 1704
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logs under it asz jacks. This gave
Windt room in which to work. [ts
repairs completed, the Monster
headed downstream to New Orle-
ans, where about 10 a.m. it hovered
up onto shore next to the antique
sternwheeler Nafehesz.

Originally, the hovercrafters had
planned to land at New Orleans and
then immediately set out upstream
on the return leg of their journey.
Instead they found themselves hay-
ing deughnuts and coffee at the Cafe
du Monde close by the river bank,
then enjoying a river tour on the
Natchez, and that night dining on
Creole cuisine at a fine restaurant
and taking an eye-popping stroll
along paudy Bourbon Strest.

Cookie sheet to the rescue

The high humidity had kept the
fiberglass on their homemade split-
ter from binding properly, and a new
part was needed immediately.

"You just don't go into a store and
ask for a splitter,” observed Dean.
“We went to a E-Mart, and Bob
picked up a steel cookie sheet.”

Back at the Monster, they put the
cookie sheet in place, and it served
as a splendid splitter all the way
back home. Once again in New Orle-
ans, as they had before in Memphis,
newspaper reporters and TV crews
descended upon the Monster, and
Mew Orleanians came down to the
levee to see the strange boat that
had "walked"” up on shore.

On Day 12, Sunday, July 22, with a
wind blowing from the south, the
adventurers started back toward
home. Within & couple of hours, thew
were riding five-foot waves, and rain
threatened. When the Salisbury
cluteh unit (taken from a snowmo-
bile) began to fail, they had no choice
but to run up onte a sandbar again
for repairs. The clutch unit allows
the Ford V8 engine to power both
the propeller and lift fan.

Windt had patented a system us-
ing such a clutch which gives full lift
at low forward speeds, and it had
worked well until now. There was
nothing to do but pull the unit with a
Jury-rigged hub puller employing a
plate, a threaded rod, a welded bolt
and shock cords. A small piece in the
unit had cracked. They got to it and
fixed it.

The race to reach Natchez

Gusty tail winds plagued the craft
az it hovered upriver, Sparkplugs
were fouling, increasing fuel con-
sumption from a rormal six gallons
per hour to about eight. Five miles
below Natchez, the craft was run-
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ning critically short of fuel. Study-
ing the map, they could see that the
Mizsissippi makes a huge loop there,
If they could hover across a neck of
land, they might cut off miles and
reach Natchez before the gas ran
out, They headed for the shoreline,

“Off we went, dodging trees and
bushes as we traversed the swampy
terrain,” recalls Kiester. “After a
mile or g0, we passed some people
swimming and waved to them."”
Only 300 yards bevond that, the
engine sputtered and died. Scroung-
ing enough fuel from their emergen-
cv outboard motor, they were able to
hover back to where the swimmers
were, and negotiated a couple of gal-
lons of gas, They bored on across the
bottom land, dodging trees, and
emerged on the river below Natchez.

Problems plague homeward trip

Rains bedeviled the Monster as it
hovered upriver. The skirt was
wearing, and every day the crew
now had to spend two to three hours
repairing it. The 17-ounce neoprene-
coated nylon skirt had proved too
thin for a hovercraft as big as the
Monster. By Thursday. July 27, the
craft was in St, Louis where Kiester
was to catch a plane home. After he
left for the airport, the others trav-
eled extra late that night, looking
for a sandbar on which to camp.

"It was a very eerie feeling being
out on the river at night,” Dean
reported. “The Monster had two
spotlights mounted. so we were able
to pick out obstructions before we
ran into them. We found that it's
best to place lights as high as vou
can. Otherwise, the glare off the
water and the fogp make travel
almost impossible.”

But soon they were in familiar
water. Windt took them through the
final lock, and then a point of land
came up to starboard, marking his
home slough. He cut the power to
just where it kept the craft on a
hump of air, and swung up the
slough.

Friends waiting in Cordova had
decorated the trees along the slough
with streamers and had lettered a
big "Welcome Home" sign. It seemed
like half the town had turned out,
and there were cheers and shouts of
triumph. The Monster had returned
to itz home port within an hour of
Bob Windt's advance estimated ar-
rival time,

The UH-265 had flown for 13 trav-
eling days, used 450 gallons of gaso-
line and gone 2740 miles. [t had set a
world's record for a hovercraft trip
without auxiliary support facilities,
and had successfully demonstrated
that a hovercraft can make 8 long
and strenuous voyage. ™



BUTLER MAHOGANY CLOCK
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A LINCOLN LEGACY
{Continued from page 133)

that the door doesn't rub on the
base.

Carefully cut the paper face to fit
the opening. Cut the sheet metal to

fit the face. Bore holes for the hands,
winding arbor and mounting screws
in the metal. Apply the paper face to
the metal with rubber cement.
Paint Aowers at four corners of
the dial with light green paint to cre-
ate the decorative tole design shown

on the original. File the paper away
from the arbor holes with a round
file. Mount the movement to the
metal faceplate and screw the as-
sembly into the case. Cut wood
strips to hold pglass, Attach glass

{Please turn o page 173)
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Carefully cut grooves for aplinea In the
door-frama pleces. To prevent the narrow
wood from slipping through biade siot, run

scrap of Y-in. hardboard partway through
saw to make temporary table surface.

A
L .

= =

To finish the mahogany clock, wood was
Immearsed In & lye solution. When dry, It
was polished, using 40 steel wool and a
mixture of one part bolled linseed oll with
four parts orange shallac.

& LINCOLN LEGACY
{Continued from page 171)

with epoxy resin, glue train art and
cement wood strips.

Finally, shape the door catch of 20-
ga. brass and attach it with a %%-in.
braas brad. Nail another brad to the
door to receive the catch, Marks on
the original indicate that the clock
was hung on the wall at one time. If
you wish, snip a brass hanger to
shape, bore holes as needed and fas-
ten with brads to the case back.

Building the Butler clock

Before you begin construction on
the mahogany clock, study the
drawing carefully. Start by ripping
the stock for the sides and top.
Round the front edges as shown in
the drawing with a spokeshave or
other shaping tool.

Cut the bottom to size. Then rip
base stock and round its edge as
ghown before cutting individual
lengths. Cut the rabbets and the
miters for the front corners. Assem-
ble the sides to the base with glue;
when dry, glue and nail the base to
the bottom. Bore pilot holes before
driving any nails to prevent split-
ting the hardwood. Miter the three
top pieces, and glue and nail them in
placé. To complete the case, cut the

After cutting and grooving the door-frame
piacas, rout out recass for the door catch.

First, cut paper clock face to fit the case
opening, then uae paper cutout to transter
shape onto sheet metal. Cut and bore metal
and glue paper to li. Movement mounis on
back ol metal with braas nuts.

backpiece, and glue and nail it in
place.

To construct the door, rip stock
and cut the pieces to size, carefully
trimming the ends to the correct
angles. Then cut grooves for the
splines. Noteh the door catch on the
left sidepiece, and cut panel J (see
art) to size.

Dry-assemble and test-fit the door
before you glue all of the parts.
After gluing, sand with 120-grit
paper, beveling the edges to a slight
inward angle so the door will close
easily.

Next, glue a filler strip (L) on the
inside of the front at the bottom, and
glue in the mounting blocks (E). You
can make the small quarter-round
molding in frent of the mirror by rip-
ping a %-in. dowel in half, then the
halves into quarters. Paint the
gquarter-round with gilding.

We finished the case by dipping it
and the door (not vet attached) in a
golution of 1 tablespoon of lye to 1
gal. of water. Note: Use extreme
caution when working with lye.
Wear goggles, gloves and long
sleeves,

The lye acts as a bleach, lighten-
ing the tone of the wood and helping
to get rid of the purplish tinge that
mahogany often has. When the wood
reaches the desired shade, wash the

casze off with water and wipe it dry.
When completely dry, apply French
polish, 8 mixture of 20-percent
boiled linseed oil and B{-percent
orange shellac, rubbed in with 4/0
steel wool.

Fill in the nail holes with the
appropriate shade of wax stick and
buff with carnauba wax.

Cut a latch from 20-ga. brass and
attach it to the knob with epoxy
cement. Cut & slot in the case for the
catch. Mark and cut the paper dial
face to fit the opening, then use it as
a pattern for cutting the sheet-met-
al backing. Bore holes in the metal
for the hands, winding arbor and
mounting screws. Apply the paper
dial to the metal with rubber
cement, and trim the paper away
from the holes with a round file.
Then fasten the clock movement to
the metal faceplate with the grom-
mets provided and screw the plate
into the case,

Mortise hinges into the door and
fasten the door in place. Cement the
quarter-round molding to the mir-
ror and the mirror into the door with
epoxy.

Also apply small dabs of epoxy to
hold the glass in the brass bezel
Install the bezel in the door, attach
the hands and pendulum, and vour
clock is finished. ]

MATERIALS LIST—BUTLER CLOCK

Ami, Sizs and dsscription (use)

54« 158 = 3% mahogany (ase side)
S8 159 = 7 mahogany (bese froot)
5 3 = Tha" mahogany (side)

= 3 = 2%%" mahoganry {top]

® By w4 {mounting block)

= 234 = 847 (bottom)

% "has ¥ 5%° mahogany door side)
3 « "Yan » 5 mahogany (door botiom)
3n = ''ae 2 2" mahogany (doot top)
My = 2 6 350" MBhOGEvY (00 Dansl]
fa s Bla = Bl [back]

Ya x 1% = 5 (Rier)

" x %y o« Y (splina)

ozzrxe-IoMmooex§
B L R = =S ek G- RE s R OLD R = R
F¥ass

A

1% quarnier-round molding lor sdes (cul
from dowel 85 above)

3a » 3 o« 1047 (glue bock)

Ya o 1% = 3547 meror

e’ -gin. sngle-sirength glass (for clock)

& -gia. brass clock bezel (see nole Delow)

i« " 20-gauge brass (retaine

4 = %" brass bult hings

L = 47 brass knoh

She x S9° 20-pauge brass (0ooc lach)

Lirgo Deday pandulum CIock Mossment (s
nobe Do

39 -dia. paper dial lace (38e note Dedow|

5= 5 H-gauge shes! matsl (metal backing
for clock dial)

13" and 114" spade ciock hands (see note

B e e . | IN

-

EN AXE<CHODIO

BE 1

Do)

Mipe.: 4" Mo, 4 screws (4] 3d linsshing nails: 39 brads:
Bxira grommat for winding-arbor hobe; gold gilding

Moie: The brass bezel s evalable from C & R Clock Shop,
11906 O Drive Moh, Batte Creee, Mich. 45017 (55 postpaid).
C & A Clock Shop also $iocks antique clock Mawmsnts, wiite
for information. The B-day Uhgo dock movemen (Model
567862) ts about 30 from Marshal-Swanchild & Co. 2040
Morth Mbwalkse Ave., Chicago, Il G0647; hands, paper dial
lce, circular glass and ewira grommet can also be orderned
from this company or abtained iocally, Mahogary. f not sved-
abia incalty, can ba purchased inm mail-onter such
83 Craftsman Wood Servica, 1735 Wast Cortland O1.. Adds-
son, I 60101 ard Constantine, 2050 Easichaster Rd. , Brons,
MY, 10481,
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7 HANGUPS
{Confinued ftom page 1391

can be seen in the photograph on
page 137, the unit hangs from the
“%-moon" cutouts which simply rest
on a double-hung window's meeting
rail. The vertical sides bear against
the window stiles beneath the meet-
ing rail. So, measure from center to
center of the stiles of your window,
and use this dimension for the out-
gide {overall length) dimension of
vour shelf,

Cut all three parts to size. Then,
using nails in the waste area, tack
both sides together. Cut both sides
to shape at one time, using either
band or sabre saw,

Refer to the actual pots to be dis-
played to lay out the holes in the
shelf. Use & compass to scribe the
circle diameters and cut the holes
out using a sabre saw. Check all
holes for fit with the pots before pro-
ceeding.

Assemble the shelf, using 8d (2%-
in.) finishing nails and white glue.

When it's dry, mask the shelf (B),
using tape and newspapers. Prime
and paint the sides with the color of
yvour choice (a burnt orange was
used on the prototype). When the
paint is dry. remove masking
materials and apply two coats of
varnish to all surfaces.

Knife rack

Before cutting out the four wood
pieces, lay out the collection of
knives that you intend to display.
Adjust rack length if necessary.

Aszsemble the pieces using glue,
and clamp the pieces overnight.
Next day, when glue is dry, remove
the clamps and secure the joints by
driving several %-in. brads through
the back and spacer into the front.
Do this at both ends. Make certain
brads aren't driven where the dowel
holes must be bored.

The walnut dowels are actually
just for looks. Locate them and bore
neat, round holes. Using glue spar-
ingly, install the dowels. Allow the
glue to dry completely before going
on to the next step.
 Sand all exposed surfaces smooth,
dust and wipe with a tack cloth. Fin-
ish with two or three coats of spray
varnish.

Using a center punch, earefully
mark the centers of the dowels for
drilling. Bore holes through the
dowels to accommodate the hanging
screws, or bolts. Install on the wall
as deseribed earlier,

Kitchen towel rack

This case is assembled by using
the same construction as for other
hanging cases.

First, cut the parts to size. Next,
to hore the towel bar holes, elamp
the sides together and bore both at
one time. Lay out and bore the holes
for the dowels and assemble the
box.

Inzert scrap pieces of dowel into
the dowel holes to protect gluing
surfaces from the paint. Sand the
box smooth, prime and paint with
the color of your choice. We used blue
spray paint on the case shown.

Cut the towel bar to length and
mark for the grooves upon which the
bar rides the sides. To cut the
ETOOVES, use your miter gauge and
table saw.

Raise the zaw blade to cut to a
depth of Y4 in, and, slowly and care-
fully, rotate the dowel to make the
cuts.

If you're unfamiliar with this
technigque, consult the manual that
came with vour saw,

You can use a conventional blade
and make a series of overlapping

cuts. Or you can install the dado

head, set up to cut a “h-in.-wide
groove, The first method takes
longer, but you might feel more com-
fortable doing it.

Test the bar for fit; when vou're
satisfied, apply two coats of varnish
to it.

Glue the %-in. dowels in place and
get the unit aside to dry overnight,
Next day, apply one or two coats of
varnieh. Sand the first coat lightly
when dry, then dust with a tack
cloth before applying the second.

Phone board

For this project, start by buying
the clipboard and memo pad because
the backup board (A) is sized to suit
the clipboard.

Cut the three parts that make up
the tray at bottom, and drill all the
pencil holes in C. Sand these parts
before fastening them to the backup
board.

Miter-cut the edging and fasten it
to the plywood board, using white
glue (sparingly) and brads.

Locate the clipboard on A and
bore pilot holes through for the
screws. Countersink the holes in the
clipboard and remove it from the
phone board.

Dust all pieces and wipe with a
tack cloth. Apply prime paint to all
surfaces. (Note: If you use spray
paint, plug the pencil holes first.)
Paint the phone and clipboards in
the colors of your choice. When the
paint is dry, mount the clipboard,
using flathead brass screws, or ap-
ply dabs of paint to the screw-
heads,

Install the board on the wall,
using toggle bolts as described earli-
2T, |



SHAKEY-JAKEY
{Continued from page 141)

near the front. Insert the dowel
posts into the base.

Wedge the partition approximate-
ly 4 in. from the sidewall, so that the
battery fits snugly between it and
the dowel. You will also need a *%-in,
space at the rear of the partition to
mount the silicon-controlled rectifi-
er.

Bore the holes in the front panel
and insert the lamp in its socket.
Attach the reset button, the three
single-pole switches (master power
switch, buzzer switch, light switch)
and the 2-ft. length of flexible wire.

The wooden handle is optional. 1f
it is desired, bore & hole lengthwise
through the handle's center and
pass the wire through it. Make &
wire loop, using 9 in, of No. 10 wire;
golder it to the flexible wire.

MNext, screw the buzzer onto the
base panel; screw the silicon-con-
trolled rectifier to the back of the
partition. Curve a No. 10 wire
between the two dowels as shown on
page 141.

Using the bell wire, connect the
buzzer, lamp, the three switches,
500-ohm resistor, 10,000-0hm resis-
tor, silicon-controlled rectifier, bat-
tery and wire field. Solder all con-
nections. Finally, install the back

panel using wood screws.—Caryl K.
Sills,

OAK REGULATOR CLOCK
{Cantinved fram page 135)

instructions indicate. My reason for
changing the sequence was lo permit
making the culs on a table saw, Instead of
by hand with a chisel. it's also easier—
and sater for the clock—to handie a sin-
gle piece of wood rather than the whole
assembled case.

To finish the clock, | applied a stain mix-
ture o get a warm, gold hue. | mixed two
parts of Carver Tripp 5304 American Wal-
nut stain with one pant of Tripp's 3305
Provincial Maple. Next, to fill the oak's
open pores, | rubbed in natural paste
wood filler tinted with the above stain.

The finish Is McCloskey Heirloom Egg-
shell, a varmnish. The first coat was thinned
50 percend with turpentine. After a light
sanding with 180-grit abrasive and dust-
ing, | applied a final coat as the vamish
comas from the can.

Despite the few petly annoyances
described above, the clock Is a quick and
interesting project, and certainly a re-
warding one when you view the finished
piece. The kit sells for $149.50 from
Emperor Clock Co., Emperor Industrial
Park, Fairhope, Ala. 36532. The clock is
also available assembled and finished for
$199.50. Clock brochures are free.—
Harry Wicks, Home and Shop Editor

BATTERY TESTER
{Continued from page 142)

punch to make indentations about
Y-in. deep at each mark.

When the plate iz righted, and the
cylinders are soldered in position,
the little domes will assure contact
with the battery cell bottoms.

Use wire to make the lamp socket
as shown in the photo. After making
two-plus turns on the lamp base,
leave enough wire at one end of the
coil to form two loops, ¥ in. apart for
mounting screws, Position the coil
on the base so that it extends % in.
over the L-shaped plate, without
touching it. Adjust it so that the tip
of the lamp base rests apainst the
plate when a lampis screwed into it,
Solder one end of a 9-in. flexible
stranded copper wire to the lamp
coil. At its other end, tin the wire
and finish it with a drop of solder.

Miniature screw-base lamps of
various voltage ratings can be used
in this tester. Those rated at 1.25 to
1.35 volts will glow with maximum
brilliance on a single, fresh D-cell;
the intensity will be a bit less with a
C or AA cell.—Walter E. Burton

ROLL-TOP BREADBOX
{Conbnued inom page 140

knob screw, but don't add the knob
until the box has been finished.

Thoroughly dust and wipe all
parts with a tack cloth. Apply the
stain of your choice, following the
manufacturer's directions on the
can. When it's dry, seal the wood,
using either shellac or varnish.

The breadbox shown was finished
with MeCloskey's Tungseal light-
oak stain, followed by two coats of
the same maker's All American Sat-
in Finish varnish.—Ronald Gruver

Editor's note: Mr. Gruver's origi-
nal box was sized to serve as a reci-
pe-card file. We enlarged Mr. Gruv-
er's plans in the PM shop to create
the breadbox shown.

SPARKY CANDLESTICK
{Continued from page 145}

aluminum dise of sbout ¥-in. diame-
ter to catch wax drippings (this part
is called a bobeche).

Finish the base appropriately; for
example, you might use gold lac-
quer. Also apply lecguer to the met-
al body of the plug if it is rusty or
otherwise unattractive. If you pre-
fer, paint the plugand the baze with
high-gloss enamel to emphasize the
Art Deco look of the piece.

Fasten all parts together, using
epoxy glue.—Waller E. Burton
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WHERE WHEN TRAVE. ING. GREAT DUTDDOR

Fuk Covered by U.5. Patents

I ER R LR R L LR BN

For your mearest dealer : 55995 and up. Hudget?

T I R L I s s T T T N N R R N T ST T L E R RS TR RN F N RSN Y L

e L W,

'Wi Manufacturs Hardwars!
Owr Bhpga caltiog snd information book el e

e e e 0 £
24hour CO.D. Hotline  SPACECOAST RESEARCH

Dk T 00 i BT s s, FL T3 M

Protuct Your Life, Mame, Basiness, Ayto, ehe.

= Dy oconglng shows how  Begigll pine dwn
s pyiiamsond Sbvices ond wove 1515 We

ailpe FREL wrip-m sngesperig sacdice
EE CATALDG ‘rmrrmm miveatin. ot iy
Burdes Secarity Co.  Box 2E0Z2-FM  Lincoln, Me. 68501

FREE CATALOG!
How-To books for all i
levels of experience. i

96 pages. Over 750 titles.

PMX-281X
TAB BUOKS Inc. Blue Ridge Summil, PA 17214 |

Gonerator Flashlight

=gre 5 4 o Rashisgh thal npeds Mo Sate

Wi Yo QERSEIR yhu Cwn glecincy by

iguseny P pp dver. Cive o made of

o, shocsprad and wmer repekeni plassc Mea
ses 50 F Hea b cor Dol BAmpOT OF

rome uke 43 9 Postsge vl

Creative Workds Lid.

924 Florenca Dr.

Park Ridgs N GD06S

—

MONSTER MAUL

FAST-N-EASY WOOD SPLITTING

« Splits most loge in one lick-won't
stick.

» No struggling hifting heavy logs up
o high prced power splitters

= Drop "em. saw ‘e, sland ‘em up,
and split ‘eml

«Forget about lost, stuck, o fiving
wWadges

e Mo gosoling, nNo sel-up, no take-
ciorwn

* Mo wooden hordies 1o reploces

= Mo gimmicks. Just simple physics!
Wa at otz hove been moking tha
same quiet offer for years: Try Q
Meansteds Maul ot Sur rigk! Within one
yaar, if you don't think if°s the fastast,
least tiing mathod of splithing fire-
wood. et us know, and we will give

you your money bock, including
shipoing _Flus. if's guarantead ogainst
Teolure fof 10 yaor,

EPECINCATIONS

Weght Heod-Th (Toral weaght 15 B
Coratioction  HghComon el heod. horten.
Bl ac3gn Alghom Farcn

LVEAR AL CFFER + 13 weor
agard fodee §24.98, debeatac
1 WU Do

it

Sonr l:urpumﬂon 1 3613 Stalion Rd.. Columbia Station, OH 44028

ln-u Irea catalog call toll ) iemme avaslabie 1 a
%F‘ m%AITIE'II!If!.l"l'f..l...'l."-
‘Whl‘ll: s eleCtronics, inc.
GET RAN-X

"THE INVISIBLE WINDSHEELD WIPER™

For armazing visdiity 0 o wored wnds

ol e e ] oot o wilth Fuin-

l B A rpaonisly leeted BenSRacs Ol

- oomert R ) forms an nvisibls coat-

g o gulomoive QlaEs. clually
i g, S aned oW Dead” b
v off Jasi wipa Flain-x on your wnd-
sk sendoes. merons and il
amich witer dsappedr, Ang thals not
o Because of A pofyment suchore.
Rmn-) gwen retincty pdhesion snd
Dukdop of boek bogs. Salll BRE SE0.
o B T gTma. Jusl mapa off 3n0e
#d 02 Wi i ublee snd of pour
sorapee. . Cimanng s 8 3nap. Send
s (Vea, WasierCharge accepind]
for ore e S Sapply P Car

Zacdock & Co,, Iec.

uenTiE s ma
ENDS WOOD SPLI'ITING DRUDGERY
Mew fow oot COMPACT MODEL with tryiler type whesls
and hitch coupler for farmers, camps, ° cothagent.

10 fon ram, Z cyCles per midn,, splils v
ablz for B™ whedls for Lo
trunk transport .

For details write
Pigua Engineerimg. Inc., Depl. P, Bon 605 Pigea, 0. 45356

0 o B Pormrer Faicnd
MUSCLES! FASTI

ethody dhow

E S .
mn mwummmu-—.
Broid shoudders Bhel chal, &

ashiwte Wy | mgeov ﬂﬁmﬂ*l fhhn
o weght, FAST RESULTS! Oeder rowl
Sarad £, Masm, Aga, Audvivess w2

EHARMPI0M P 0. B 4000
Tihe, TH. TET12

DENTAL MECHANIC
URITY PRESTIGE

Limiw al fwdeg. En oy mpmre lime, bs mske
Crowas, Mase  Ariddvwark,. sbe, Deadsl M-
whanben wre emghnyed by Dewlisis, Deats] Lates.
fularieg OF SEFR JoMF UmH shed. Fall sf spere
Bt FULL EQUIFMENT 0F TUHILE AN MA-

TEMIALS IS0LUDED WITH OOURNE, Low ba-
Hilnn. Eaay Terms, Wrile fer FRFE BOOR sbemi
thim parrer thak"s. pot alerted by sainmstion
THE MEcCARRIE SCHOOLS IMC. 115-L09-5158
132 N, 12th St., Dept P2 Phila, Pa. 19007

Euper Mngnﬂt Lifts 100 Puung

Dage 1017, oy, Chami,
Bmem II--II- --I---lll--
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WINYL
|T L}I |n.1'|' F‘.LIDHIL -
OUC 15

PRO

't “on-the-spot” S

"i ‘un the-spot™ S/
You can be in business IN A FEW DAYS!

Sensational! That's the MOMEYMAKING POWER of VIP
. the business of your own
that can be part or full time for QUICK AND GROWING

PROFITS! You need no study — no training — Just a few
hours' practice and you're ready to do repairs for pay.
— BIG PAY! You can be in business practically overnight,

Start for less than you make

Professional Vinyl Repair

in 1 hour on first joh!

With just a small down payment,

you get the complete VIP going-

into-business kit . . , all eguipment,

materials, complete step-by-step in-

structions, business:building helps
. everything you need!

L 10 |I =
..ul"v.l

"'. ."

9 HOLIDAY INNS FOR
HUSBAND/WIFE TEAM

'*These Inns have put us on

L‘m:ﬂr E.ll;ln;-i MI';
every day.

business” ba one's own boss, We ate
e mde 4 moch 51 BE 0N OBe TepRirman 1o

andis busipess alher Than

$50 in 3 houn." Holidey Inns, Wilh our salup,

€. Heiras, Jr., Arle.

e Bt wekly checks coming
from jeet the Inne.""
Mi. & Mrz, Becktal, Ohis

STEADY WORK FOR
20 CAR DEALERS

"3 car dealers gien me
o all thair repair work, |
call on two of thiee swiiy
day, take care of whal's
nesded. No matlss what
the a‘ml\rlg- it's sazy t0

$440 IN
9 HOURS!

1 repalred 55
chaim at fhe NCO

0. Gagnen, 5.C.

: - They all
| started by
mailing a

!1“

lr..‘.

ab.r

|
BUSINESS

FREE

coupon like
this. YOU
CAN TOO!

¥ Wingl Industeial Products, Dept. 183

(]
-
L]
L]

UNLIMITED CUSTOMERS
FOR YOUR SERVICE

Auto dealers, car shops, restaurants, motels,
hars., clubs. hospitals, bus companies . . .
these are just a few of the places that need
vinyl repairs, repeatedly. The business is there,
waiting for you. And & repair job that takes
15 an hour to an hour can mean a quick $15
to $£30 for you . most of it PURE PROFITI

MEN, WOMEN, HUSBAND,/WIFE
TEAMS FIND VIP QUICK,
CLEAN, EASY, PROFITABLE!

Both women and men enjoy this easy, profit-
able way 1o make good money 135t and steady,
The ¥IP exclusive process is 50 easy, the direc-
tions so simple, that anyone who cam read
plain English can do it. And what a money-
makes] A sure way 1o have an independent in-
come, ar build to a business as big as you
want to make it. There's no end to the demand|

GET ALL INFORMATION FREE BY MAIL.
NOSALESMAN WILLEVER CALL.

MAIL THE COUPON BELOW OR PHONE

TOLL FREE b 800'621 '6633

In inpis 800-572-0444

21171 1L
| VINYL INDUSTRIRL PRI I||||'|_

2021 Moplross Ave., Dapt. 185
Chicago, I, Hlﬁ%

esesoeoReRAERFRSODORD

2021 Montross, Chicagoe, 1. 60618

PLEASE RUSH BY MAIL FREE FACTS aboul
VIP Winyl Repair and how | can start making
mgray within a few days] Mo salesman is L
to call, | am wunder no abligation L]

o880

Print
fama

Print
Addresa

Frint
City/State/Zip =



STEREO

SOUND
ADAPTER

GET SIMULATED STERED SOUND
FROM YOUR TELEVISION!

TELEDAPTER® easily connects to your own TV
and sterec system 10 uhre tull rich
simulated ﬂm sound 5« FTEEY‘“EI
amplifier and speakers. TEI.ED

glectronle chreullry matchas the impedence
between your TV and sterea amplifiers’ aux,,
taps, or tuner inpul, while completely
transformar isolat Ihe TV's & B
chassis, for salaly. matris ulrt.ulw pro-
vides two channels ol outpul tha EaIqu—
directly into your slereg, Those
games and movies will never ba the sames
after you hear the rsalistlc thundaring
sound. Complete with hookup Instructions,
2 year warranty. ! not satisfied afer
15 days, return for full refund.

¥29** plus *2** shipping & handling

b = o

To order: encloss chack = VISA or Masier

KEEP MAGAZINES, CATALOGS, MANUALS, JOURNALS

NEAT and ORGANIZED in HOME, OFFICE, WORKSHOP!

ALL POPULAR

END CLUTTERI! FIND IT FAST ...
FIRST TIME WITH HANDY, HUSKY,
HEAVY DUTY FIBERBOARD

SHELF FILES |

Eliminate the mess of lbpose magazines,
newspapers, catalogs, etc. al home, in the
office, in garage or workshop. Find what you
wan! when you wanl it by using these handy
shell or desk fop files. Ends personal paper
Hution protlems once and for all! Adhesive
D labals inciuded

SET— e ST, RO CTUTEEE T T T O

Professional Alds Co., Sulte 223
3685 Commercial Ave., Northbrook, IL 60062 !

THE

1

SIZES AVAILABLE
, | Prease ruah posipasd Fsboarg Desh and Shail Fies a8 cheoaed bilaw 'n'_"““ﬂf Fmﬂarhbnl
Hirw Bany Oty e Price Tital Pime 3 ;
] Leter Sare 512 35 reinse I
it
I o] Letter Size | 2667 f it Ship
l Charge @ %0 Viss  Mamlercharge  TOTAL I
: i Exp Date
I Naime B I
Afidress '
Cay Samte Jip

enois Residents add 6% Saws Tax pleese. DIner SgES bioen dQEsl b0 ewsniptr Bvakibie

O SEND FREE GATALOG

Custom Quality FOLDING

SPORTSMAN'S KNIFE

Why pay $20 00 er more lor a lodding honier An Eghect
trafe i made of shurdy, Mighest guatdy matenaly. Dur 60% oft
ietad grece i hi Bowest ewdf Difered. §1 DD mare thas

wholasaly ga 1000 Qeger ]
Only 1-3-:; :?-h

eweral direct Trom Eha
“I-I-.IIrn far replacemant | plus 50c poar & hand.
Add £2 for Gl el
Leather Balicase

o Soid Brass™
MOREY BACK

Bolster E Lining
@ Rozewood Handle
® Sharp Stainless Stesl .

A
pockilabie

Safety-Locking Blade ¢ so
EGBERT Co, Dept. P umml
11055 Sunset Bivd. e
f Lo Angeies, CA, BUI:I-lEI

., » BAS TO ELECTRIC ——

2 bl fixture Guplicates The chaim

! any eailig Gouble e gis
al afy exmiing doul

lamp K ingledes on-al-disi,

balh 115 wolils and 17 wolis Ask
tar the “RELITE kit ar your
Inced Rardwane Siove O wrile

for maode infoemation
OUIPIES G150 M bed

Yardlighting Systems, Ind.

WY Crares A, Ded? &5 % 51, Paol, Wian, 55004
BUILD ¥YOUuR OWHN
FOOL TABLE
Pians & kits avall Tor Two
Bt models: Cne with ball
relurns. other with desp pockets
Plans nclude detalied mystruction,
Bill of material, templates, saplodsd view dwge
Plans for sach 5595 Plans for bolh 5048
[US Curremcy) Or send $1.00 for brochurs. Pa
residents add 6% sales tax. TIERCRAFT,

Dept B, PO Box 8381, Erie, Pa. 16508

FINAMCING HANDBOOK FREE] Botk:
PRODUCTS, Deot 83, MPO Box

[writh minims mﬂl-m-uam MOW snd pa! our
80.95
1388
Hiagars Falls, HY 14300 s

o.ﬂw

AN AN PETTHLY THIS Fisk

Ko
iy irnieiimn EHMrrwnial
:llln Inrp

- IIJ'- 'lrnrl.r

Wini 'h‘Mull‘- Plat

J.lmr,- \' Iﬂl-

[ Moo

Mmtgrz Domes

ind factial mfvrmation.
wirld's oot
assemble you

FOR*

you're considering a new home, the new

p%aua of excifing designs, color

literature package is a must

floor plans suh.ra. plications

our shell kit ina few da

y:tﬁlhe
-efficlent design. You can
.Dmens.

of modeds. Extremely afordable. If you're 2

DRu

D Also send youy

rour new Literature ﬁq;-

15 £5.00, Eumlm;::%]

wal for an additional 5,00,

Sllll' Zip

I
|
|
|
| serious home-shopper, mail this coupon tudn}l
|
I
I
|
I
I

\'Eﬂld.t C.-'-\ B251 ?
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Eaparation [ Bank = MAKE MONEY

H::r: ks g Mﬂﬁt'&l’ Mﬂth Easily! REPAIR FISHING TACKLE
_,/ Mow CHE COMPLETE WOLUME deasis -

Address / 5 wblly &l presdiesl EEpecis o MATH- ‘

City i} A Bimpla Arithmatic, Algebra, ’ﬁ 3

Trimoemematry, sven Cateutusl Wrinen] | |2 imenian Sy

Stabe. I ip . — in snpls Wngusge with  smphasis :

T P2 Bax 1052 Oupl PM appucanions. | | IFREF DETAILS & V)

.“omi’ Columbla. Tann. 240} I:I‘m wilh mﬂnﬁ“ - ';.'.‘Irﬁg\ e MR ey Wy

RATIEWAL CORPORATION (515} 381-9001 oul make review 8 reterance ' = —

Fou anly 15¢, get il yowr deworite
charscters on sevan coloetal Posi-

enl colecton of Disney Suamgs -
l, FREE Plug salection b snamng
Buy any & none, retem e bek
ance. Cce e servitd Bnyime,

Thaig i FOA Tml #9: L
¥ OO0 bt . P emrigiow. Maay BT (oim, ¥ PR e T
T BT R L (T Ty TR S —"T Y \I\ BLAAY P Yl pnip
Fviing w17 00

Full-Size FUHHITI.IHE PLAN
g2 th Century PINE CRADLE

Authentic 18tk century design

gmt: hand-pagged Kks thi

lang, 79 'h-a:h. P-rlI« ﬁ- m.
¥ DdoCe wOod. FaiaTined.

EiTioeg 7 A St G RS

prof. plana—31.00 lﬂl DESIGNS, oeat. reg1

alunded with 1ol erdee, 1475 Sharman Avenus, Evantien, Bl 60301

Hesry ﬂt] ball Iuﬂn pump. All metal, nllt-
proof Type EB. Stainiess shafi. Use Y HP or

farger. | HP 1,200 GPH 60 high or 1,000

L GPH 75" well 5,200 GPH man. 144" ing

1™ out. Bell of direcl drive. §21.95

Type ¥ won't rust or clog. Bromze besr-
mt To 2,400 GPH.1" ;W™ nuLﬂ'ﬁ L]

%‘mm M.l m
THE BOSS |

LOG SPLITTER!

Only 349 35 plus 85 p & h tor

.3 adaplable cone, ar §99 95
plus 58 ready-1o-aach 1o hub ol
cae o NghE [ruch (Specily vahiche j. Pa -
wend B sales gy Frae nin—send stamped
sl addepnaed inwelope. Good Products,
Roule 3 Box §8-A PM, Kulrtown, Pa. 158530

Siiels
EASIER & FASTER!




LOG SPLITTER PARTS

2-STAGE CAST IRON
GEAR PUMP FOR 5HP ENG,

" Supplies 10" GFM a1 650 P51
W TOE PressLne (8 reeded
Thien kcks dowen B lavwer GPM
and up bo 2500 P51 Raght hand
rotghion idirect oouple). 3500

... 137
WF RO arpeian i LS R 0 FAT
22GPM 2-s1890 gump 268

4-WAY CONTROL VALVES

Buitt-n reliaf walve. 347 in-oat ports. 1 ¥ cy-
Isa?ﬁ
Wil pressure Senditve detent

on reurn sEoke oo don | have
W0 Ndd hardia '59“

max APM. Wi 12 lbs.

bnder ports. Nem E102V
Mern [ V02VT frt 53

Double-Acting Cylinders

TR

w24 w1y S83
3'%" bore, 10 stroxe, 1'% rod,. €3 s SER
3 = 247 sirowe, 1'% rod, 52 Iba. $105
4= M & 2 rod 77 e : 140
S =g 5205
5= 30w ¥ rod il

MEW ENGINES 'F..
5 HP Tecumsah recoil siar, .
34 shat s11s [ ]
orBriggs........0i0inaunn 7
B WP Tecumsah, recoil start, 17 shat : 1164
10 HP Tecumssh. recod start. 1" shat. Casl lfon
Slogve | 5188

AR OF our produets ' guesrised Send 1 00 for pur catakog on
kg spdter pais

NORTHERN HYDRAULICS

1% Viidmark, Esgan, Minnesola 55123
(612)452-1104 Ordar 1-8 P.M.

REPAIR AIR

:?' Included. 5595 Post-

F.0. Box 1411,
i . Wl
Air-Power, Hickary

AMERICAS 7 BEST
POWER TOOL

1 it
arbor save
orogscuds. Fips. medres, Culs Coem-
POUNd BNgES. AB00eS, COVES. mMgid-
iga Lisks blacter moloe Fap lence
for easy ahgrment 55 50 add] Ball
beanng moadel 53715 add) Takas
173 hp ool of langer, standard

s 1ot ooy S49.60

“BUYS

10 vertcal

Changes Tegam horizomls
. P RRCOnAE

gy
BELT SANDER
Procision haayy duly sandes m-
cludes 3 47 & 3 sanding bl
Uses W1 hp o |arges mobor
V-pudley drive and muli-purpese
drive spendle Disc sander access-
ory, 31450 acd| Milre gauge.

Yoo tacory . 349.50

FE weireg sl yige
3 speed gutiity
L L

4

4 FOOT WOOD LATHE

Does the job of §150 und Tubslar
sleol bed raks, screw Belson 1
siotk Lise any sipn motor 47 fqe

LOWG BED WOOD LATHE

W5~ wessapn Of [hiy Deluxe heavy
Huly lalthe, has bal hﬁirl‘lg iy
oenter i lad Stock and extra hpayy

NTER-PLANER

4 a 22 Cast won and stesl. pre:
Cis0n groend adustable lables
For plaming, joinis. bewvels Cuts to
1/B” depth Fence adjusts from 0°

5

$290. 30
s uira b fachory "34.0'0
DELUXE HEAYY DUTY LATHE

g fubes 40 ihs
foh fackory ‘39.00

to 50" Steel wrves and dual
guards Lise any molor Pregson

Dowble shialded, lubnicated for bie

ball  bearing  vdusingl o omodel

HIGH SPEED | Sel of
TURMNG CHISELS

Von o 959,85

S
Sl ol B 52

Saw Easily with , . .

JACK

Handies ioge wp o 16 da. almosi

wiiomassly. Places iog n porec po

whon Ior sawtng. Saves your Saw -
inghss Marsl posBonicg Hedey-duty s eeided tubulsr Fes con-
wiruchon, o handie, 3%2° du ficrum By A ¥y A ¥ not sanshed,
i postnad dor cash mfund Only £24.85 plus §1.00 poaisgs
mwtn.wmv,mmmm-um
Bisdin, Abpng.

| e
Wooden
]'“.'. Patterns

PATTERNS & SUPPLIES CATALOG ™
er 250 designs « ONLY 51 relundahle

€ Fovs & Coamn sc Cues 51 TAMOE CITY CA S5TI0

10 YEAR GUARANTEE!
AIR FORCE STYLE
FLIGHT GLASSES

SPECIAL

$3.88 . '

Poow? Your eyen cafi hive the samr prsectios loey ghare chal pisy
il drmand. and A YE MUNEY 1w, Thise find guabiy Mighi
plaisen Dompare B videc 10 olhers srlling for mp G0 5300 Hand
erified eatursy mchodd anpal frasian polnbed glive Knses inind
Fort per{ocd ey rodocte i sioong llmﬁlm IF Bk i i
1% VEARS WE WILE REFLACE AT NO O RGE, Speoidy
gk or wbved framm Oy 5 0ER pla B30 postage. Basdhing Scm!
Vb %A S0 1 e aified, rotuen Do revesd i V3 dee DRDVER
TODAY! Dnged Ibmocular U, | G gl & Wiskarn,

I!:iH lh::m I-I:I|:|.1'3§:::I ‘75-00

Precisson 127 radhal unit has stand
afd lealues and many exlias
Do @f theroat ug fo 167 Head bills
and table stays leval Dnbls 1o cen
ter of & 37" circle Cas iron and
sbeel, Lesi moior. bell and pub

ey 30w lab !Bg-gu

Makes beads, coves, moldmgs
fongue-and-grooye [oinls ALy
rale a1l high speeds Sesied anad
greased tor hbe ball beanngs Less
wood Takes s hop motoror larger
standard cullers Opll | hold down

S on oy 339,90

Taciory

Thess powes 100s Rave no chrome, embossed nameplales
or any other useless axiras Bl thay O the same [oh as
1ools costimg @ 10 3 Timsrs the price’! And their perigrmance
has bean proven 10 theshops of e ally midlons of proless-
enals and 3enous amaleyrs

Crar't b gl by AMT'S low prices, hess ane guahly
s, They are Full scals, full spesd and ollar lop perofm-
ance and precision Thone acg good feasona whiy we are
abbe bo oMéF seh valoed Heré o how we do b

E for simplicity: Afier years of engnesnng
relinements. wirtually all the ot have been slimmated in
order o sEve you money Fesier machining: Speciaily
designed sutomabc machining sguipmen] cyls costs by
culting producton time Standerd parts: Orchnary kard-
warg s replace gushom park for SRormoEs S3VIngs

Volume: Qur own ‘Gundry, our hagé mass

prodycieon dacilibgs and our large buying
power—all keep Cosls Sown DHrect 1achory
purchase. You pocket Bha 5avings bul we sl
offer gur two ternihic guaranises?
POWER SAW: Our il arbor 58w Comies com
plelgty assembled with Jround Cast inon
table, g0ply Quard, spliller ang male Qiasge

I addson you get & froe 3 OF Cabine! base plans hal
Fhiw you Dhovw, with o gheet of 347 plywood, you can
comver] e saw inio a fthoor model with a beg 377 e 24" 10p
Cabenel wip tence ondy 57 50 Baditeonal And you Can use
your new saw 10 cul oul 1h cabene! hasa"

BRAND MEW @ ELECTRIC MOTOR

Dewédops & full 1 hp. 17 Ibs lob factory
[purchased saparatery §49.85) §44 80

AMT OFFERS TWO GUARANTEES:

OUR 10-DAY MOMEY BACK GUARANTEE
Try any of these power [0S and compare il with any
semulal machdng at any prece I aod satsbiod rolurn it fgr
roimpl A gueidhiong adked fetufid? We pay The relufn
shipping charges
10-YEAR FULL SERVICE GUARANTEE

Any parl of parts of These AMT power boods Jexcept mobor
whith caifes a one yeal ghuranies) winch Decomes e
aperatwe Ior gny feacon withun 10 years aler purchase
8l will Be repared or replacad by the faclory with no
Charge 1o thir porahader Flher than goitage

AMERICAN MACHINE & TOOL CO., 4TH AND SPRING 5T5. ROYERSFORD, PENNSYLVAMIA 19488
i —— - BUY DIRECT . . . USE THIS HANDY ORDER COUPON TODAY == == == -1

Amengan Machine & Tool Co., Dept. PM21
Ploase send ma (har umits checked Paymeni i full enclosed §
ihetm enclosed, batance GO0 | must be tubly Satished or will et wnit withon 10 days for

. Fourth & Sprivig Sts., Royerstord, Pa, 19468
or §5 deposi gach

Claage. L sl BONLSL 3 Clbes Tor 58 postpasd

full relumed. No guesins asked
O 8" bt artsor saw, 548 & 0O Long bed wood taihe, $84 00 0 Wood shaper kil $35 90
O Stangard rp fence. 5650 0 Face piate, §3 90 0 Cpbanal nald down ke §4 .50
g Long cabinet np fence §7 50 Turning chasels for any Lathe Ganaeral Electric Molors
Q
a

Balt bwaring spindie, §¥ 75 Pl £ $44 B {with oifer dem}
Bell aander, 348 5 0 Set of & 521,00 O 545 & jpurchased separatety)
Dhsc sander atkachmeanm, §14 50
O Mitre gauge for sanden §2 55 O Joinster-planes 59 85 Vigit orr H?m!urcf IRCHOryY Shivw
O 17 swang. &' lathe. §64 00 O Bal tsparng spindte, §14 85 rogm lor thesé same low prices
0 Dehuse bal beartng tatte §75 00 [ 32* rachal dnél press with 4tk gnd Spring Sis From § fo 4 30
D Face plate. 52 90 Jibng head. S85 50 on woekdays and 9 to 17 on San
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Add bolts and love
and what do you get?

machine that
_ YOU buiit!

7 Tryke Models,
and 6 Bike
Models. Many

= ACCessories —
including 'SUPER TRYK
bench > '
seat Easy-to-build

semi- Ini saves
you money. En-
gine is completely
assembled, frame is welded and
painted. With common tools and
our 22" x 34", fully illustrated
instruction sheet, you just bolt
averything together and start riding!
od vehicles d by & hp to
uG." lmnhlrr%ﬂghir lM
& All have tomué converters (no ahift-
ing), four-shock suspension lmll
tough, tubular steel frames.
[

H E . B E . E O

For
] exploring, hunting, fishing,
and occasionally even for
work, these machines bring a
lot of pleasure. If backwoods rid-

jj ing is your kind of fun, write today = Kit priced from $390.95081095.85
for a FREE color brachure, to: issn sccessarien,

i1Carl Heald INC. pept Pi-82P.0, Box 1148, Benton Harbor, Mi 48022

# Can be licensed for sireet riding in
many stales.
= Can be registersd as farm machin-
ary.
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From the Largest Maker of Bike and Tryke Kits in the World — Carl Heald I
l------------------l
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NO INVESTME!

TINCOME!
Rus powr own profitable “Shoe e’ busieess from howme e agare
or hull time. Wa gl you — FREE — comploin Biartimg Kit thal
makes you EFI7.00 EXTRA sach moalh for jus! 7 sesy ordens a
doy. You leature 350 tast-saliing dress. spest. work whee siyles for
man yad women. Alr-cithigaed ingsobes, and 73 pasns of shoamak-
Img eraRumanshipl Sires 418 — widihs AA-EEEE Drow an 500,000
pair eoch Earn ““nﬁ.,

3 : i-mnﬁihm

e e

fiush poxicerd by
your FREE Starting
K tnday .. Mow!
BUY STAINED
GLASS SUPPLIES
DIRECT FROM
MANUFACTURER

l_:i:rnn Leads, Glass, Solder & Taala!
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HOW

. TO FIND
' ANYTHING
| BY MAIL

. [vrciory ol o 2000 of the beat
il prder calakogs, whal s i Beem
dr] how 53 gl Mem mos|
FREE' 176 indexed pages i not
satahed refurn o within 30 days o
immediaie relund
Order Mow  Ssmd §5.95 chach o Mot Chaige/Visa na s
impinatan dils b8
PIMKERTO0 MARKCETING INC,
13558 Jak Terace Lake Blull, IL 0044
I your ongar wiltem (he el iltees O3ys W wil Seng
FREE a Thmee monfh subScophon b

i Aoty
'Ihlnﬂl'l'-l_rﬂﬂ. # lssceahing monlhly rees
wiier Each msoe DOngs you Oelats on a3l et 20 new
caiogs. speciad oliery kstng chasges hargaws and
muck more Send in your order tndsy!

HATE SNOW?
Revolutionary new snow removal tool. Clear
4" off 100' Driveway in 10 minutes. Send
$3.00 for plans and instructions. Arma In-
dustries P.O. Box 1235 North Riveraide,
. 80548

THE NEW
Remutua
Remote Control
WITH OR WITHOUT BUILT IN

BUILDING CLEANING

MEANS
_BIG I}DI.I.ﬂHS FOR ‘I’UU

. llm'nirlum Sid
- instantly, Safely. Low
Spray-on, rinse-off method.,
Factory training provided.
Soend tor FREE bookiet,
complete detalla.
Write or call (218) 292-4T2T

"Mations] Surlses Cleaning Corp.
4358 Commarcs F‘IF‘I"I'I"
Cleveland, OH 44

used by stromg men, body buiiders
and athletes to develop strergth and
muscies.
Send 354 today for your copy
WEIGHT LIFTING EQUIPMENT
PO, Box 881 Holyuke, Ma. DI

Fabulous FOLBOTING Now

without ‘motorized oggrovation’ as you delight
to SENSIBLE and most G“CEFUL Folbot uﬂﬂl
for your VITAL and CAREFREE Recreation|

Aorpid e risks ard discamdort of Tipgy canoes, shimpy kayaks, wob,
Ity vl |ah el o Ewiaard rafinl NOW, vou GLIDE securely n
periected Folbol, campletely relaeed In EXCLUSIVE swiv-
etback COMFOR T Many practical yoes Irom 1 1o 4 seat.
pry  BEAUTIFUL twolone o drab tor wildlite
activities. You GLIDE smoath shd fasher wilh light
arvd EALY double blEded . . . #FCiend salFigs o
simall molors. Large lu-ldl under PROTEC
TIVE decks, partectly EFFICIENT for na-
iyry study, foat-cruising, racieg,
RECORD FISHING and humiing. Su
Brome in WHITEWATER or marsn, A0 .
FSrt a9 ot To Ses. Ecenomic i A e
BALIC Irame kit — sasy PRE ; ol sl
FAR Kils — Farhary BUILT lly
= gr iravelsmart FOLD FOLDMG. e T

ING o Bt inside Trumk oF e - T T ——
alrcrstt I
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F H E E Achm'l color catalog with
startling FACTS & FIGURES
dail couwpon oF addresa fo! P P ——
Yachl.aman ‘Righpest’ FOLBOT Saiag  FOIBS! Corp., Puitl Charlsston, 5.C. 29405 g3 74 3am0
e Forrushine 81 F oyl Closs Postagr
Celetrate EXPEMSE. FREE snibolng
#rouUnd  harme waters B iravel amart
worldwide for sdweniures gaiors,
oreater Sport of eany FELAXATIDMN
lo delight YOU, lamily & irienda!

BIG SAVINGS |
FACTORY DIRECT TO YoU i : 2P CODE

. GMII'ER
* TRAILER
« COVER

* VAN

KITS - PLANS - FULL SIZE I'A'I‘TEIE\\
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TILLS & HOES & SAVES

Low priced, mulli-purpase lilker/
powed hoe, A joy to apirale, 30-
day home Irisl, Shipped pre-

pald (ex. AK, Wil Free

AUTO HOE, information,
P.0. Box W121A, De Pere, Wis. 54115




BONUS! Pocket™Mali-Wizard"

NOW cam:sl |1:: gl;;anEsﬁs “PAY"" YOURSELF $1000+ to
Gt the Right Answers in o Flash Without Papar o+ Pencill PONY FOR S
m:..mﬂ;;ﬂm hﬂ;ﬂf_ﬂﬁ“ﬁ HORSE r-un LAHEE mnnsus BU“-D THIS NEW
R e e 13 4-WHEEL HAULER

MADE

Self
SIMPLE mlm:har

# 16 or 11 M.P. Briggs & Stralion eleciric stat
'l sutomadic wu;nm Irllnhi:
mgery =
um u-rs mn-: lool rl-'
= orward sad reverse Q3 % redr dusl hydraulic
disz brakes
Tough Mark Senes Haulers lug 500 1bs.of cargo plus
you and a passenger almost anywhetd. 16 H.P
opposed Twin-Cylnder or 11 H.P. Synchro-Balanced
Briggs & Stratton énging, sutomatic torque coner-
ters (no manual shifting), alemator and electric
starl. Steening whes, oot pedal accelerator and
brake (rear dual hydraotic disc), borward and reverse
gear kot you maneyver sasilty with speeds up to 25
WMPH. Dump bed 44% 40711 exdends to over 4°
with tad gate cpened. Many Jccessanes
Yy - e Build it yowrzal! and EAYE 31000+ . Enging mounts
T { Logslr St : to witlded & painted frame. Tires mownted on rims.
T You bolt pans togelfer and pocket assambly costs
J“S‘l‘ o“! HAND! E{,‘"’ simple tools needed. Thousands from eight to
Mydrwullc Log Sulivser So easy to handle you guide It with just 0 Dt G W 1Y
i AVALABLE 1 20a pand, ARG fow the Troy-BIt Ao For mare information call §%6/849-3400
o 10173 myey, hing fares Tiller-Power Composier is yours in 14%" or write for FREE brochure __ today:
A [ h, and 20" tiling widths. For complete de-

separale sub-
[ecis—arithmalic, llgln:lr:.
n-urmrr

lnﬂlc , or referance. Surmmary
mlry m:.d pbra, mmmFEm
waclor analysis, calculus, brack your propgress. Caich g

Tackle any maih problem mors inglanify. Pass civil see-

TelnCes.
dary BapBfiencs. Send §7.9% + B0¢ for ship-
Cb;zm: ping. FAsturn book within 10
traind. Lagm .wwmu-mnﬂm
lice fromm “scratch”, “Brush- fusd

VALCO Publishing D?!
Box 2012, New Flm:l‘rﬂﬂn. M.Y., 10802

* Spids lags up fn 24" ling ok ’ lails, prices, off-season discounts, send
i Fidriiopde ity | S coupon below for fres booklet,
v Bonaet canmor iive et DR AR Troy-Bil. 102nd S1. & G0 Ava. Troy. W.Y. 12150
P2 raulrs oy trEly e o |
i Trop-Bil Roto Thller-Powes
. - mn Wind L & Bk A, H.W"“"E‘ =
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missed something!

In it you'll lind scores. of pamphiets, manush, paperbacks, teafbonks,
wnginewrimg Al profewsionsl handbooks on leihes, machine ool

eleciric and wesm gubos, luel sicohol, wind and water power, sieam pduuaq!l]

engimes, methane, welders, homesteading, crafts, slectioivcs, wosdwark- 2 T.aul SI‘L :l conl T now

ing, wlecrplaring, Hﬁm.m.llhmqh:hﬂmhm e rEts, Huree-phase mobor., & Teol Seb B0 coul VDG now

foundry, small business snd mmuch e Saww Fven Wlove, Both Seln sow

FOR INSTANCE: Ty “3 Sets Limited Time| el
dlscower & Biand new book thal shows pou bow 1o conven mhgnpy Rack Gawantes Rl V3 o shipotng

enes eroers a6d 5% tax Exper onters 50 4
15, SURPLUS CENTER, Dest 503

A5 Camaen San Amonin Tesas "E1d

HREE! fyreprony

arvy wnall cir b electic!

& weries now belng released that showy pou how b bulld a
tomplese ml ...ml. m & Serewecutting lathe fram
PR LA ol inals

.wl:.:llnm ol tare paberih o B ‘d.\nlqr Steamer, forgatien
carburctors, and high-pertormance metal deleciors.

—a fandastic 1900 page handbook used by professionsl engineen

St Coneres fust Aboul any fopic your can think of. 4 umber &t w“rm g
—a pair of tap-rate ydreubics manuals wsed by the best hechiical S Iun-luln iRl e
i hentiba i Included.  Bend f

_.plam lor wieam ergines, water wheek, sheer metal brake, fuel
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o e o=
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" vy publcaton i laly prced. and salisacion s guaranieed o HANDY COUPON GREAT SAUSAGE RECIPES
evary Froepidisnidedoaboiag by b b oditial o 227 page lllustrated book explains sau-
5,..4...,.0..]‘:, been missing, Wil for your catslog foday! sage making FIUE home curing and smok-
ing of maat, fowl and fish, Over 100 rec-
T I T E— P— ipes. Free equipment and supply catalog
Lindsay Publications, PO Box 12-jg, Bradiey IL 60915 has mote Information. For yours, gond fo:
L] send me your latest technical book catalog. Fast! I've enclosed 45¢ In 177 Military Rd. Buffalo, N.Y. 14207
stamps for postage.
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AMPS
evoe IN MAIL ORDER”
100% You can make a Mail Order Fortune much easier today. | want to help

ST‘ HT\EH and Chargaoyg T nt

Weighs only 15w ioe
Easy! Just Clamp to
Battery and Plug mto 120 v Oullad

Quick Starl Will Start your Engine in Saconds.
Dby BI7.50 and we pay Hhe freight
GREAT PLAINS FRODUCTS
PO BONAJER] Okia Tty Or Flres
In Canada contact PERSISTA, Box 583, Bramptan, Gt

Enjoy Satallltq TV Now

millions came later. . .
Fal Pend

ed on your way to mall order success!

YOUR HOME
MAIL ORADER BUSINESS

#:l i Few hoors 2 week tirne at the simrt!
en branch out into full ime!Keep present
incomme while adding welcomes “second in
come.” Use Mail Order profits for travel, sav-
ings, education, retirement. Its up o YL
I learned long ago the suctess secret :n

Mall Order i :ru:kl:n._ the tﬁt prndu,r.r
reveal bn my Free Course 3 tests your pead-
uct must pass to be a Mall Order winner! 'l
show how to make up simple linle sds that
bring in orders and cuﬁ. Eweryching | tell you
is based on my own steccest. | know it warks

BUY BELOW WHOLESALE
FOR BIGGEST PROFITS

Imparts are great for Mail Order, 1 travel
the world searching out new impons you
can turn into quick profies, Stan with 24,221
selling imports, Deal tn ane or many. I
Bl.lr Below Wholesmale direct from owerseas
supplier; You keep all the profiv, | will also

Better than Cable TV —0Over 200 TV and radio
services, Why wasle money? Learn the whole

LY. MEMBER ETRINES
IT RIEW, “Fodlgansl péut
wdwiin and g @ b e

ACTUAL EUTS OUT GREEDY
REPDRTE MIDDUEMEN. "Cam mady

OF MAIL D% mar graks impee lNﬂml

Smﬁ‘ ﬂl"lﬂ DLHEﬂ a Vvideo 5;‘5191]1 Tha T.']ITII['!" can pADER oy msiehandeia The el 0 D0 el oiches cena
enjoy. No commercials, FREE movies. 5ports BT o i R o e T
MAKINE! Bl Thiguss, Conicdy  atac) ~* L M Peamyfvina

and Vegas shows—worldwide, crystal clear
reception connects to any Tv set. Big (Bx 11in.)
book lpaded with details, photos, plans, kits—
TELLS EVERYTHING! Satisfaction Guaranteed.

Bend $7.35 TODAY! Ade 52 .00 for 131 class fak mail} or call
ouf 24 howr C.0.0. rush order ne (305) BE2-5068,

GLOBAL ELECTRONICS,
P.O. Box 218-D, Maitland, Florida 32751

GARDENING?

VEGETABLES

TRAVEL CAREERS
ACADEMY PACIFIC

Train to Trawvel The Workd
alriines- Amtrak-Cruise Shipa

gty o A sy O

Tgumt Ager A wei ¥
M Aot Fairiiat Al Aeadutia
FREE INFORL Dot Dbl WRITE NOW

CLOCK COMPONENTS

Cloek Movemenes: Baiiery, Electrie,
U gt e et b, Grausfal Weatimanis:
ser B Triphe Chame, § Dy Key Wineds & West.
mimintes, Bim Baen, Rapmmasters, Moksl, e,

WEIGHS 20 LBS! WEEDS NARROW
ROWS FASTI
GASOLINE POWERED - EASY TO USE
IMPROVES YOUR GARDEM T WAYSI
1. High speed tiger tines grinulate toughest clays.
into sandy loam Linegua lilling action improves
your =oil. can till 6 to B inches deep
2. Makes weading fast easy and fun, weeds 1103

.mm-nwmmwmm
. . . =

WIWTDORT ENTIRMRI ]
rp TR BTEAPRICE, G popt A

Mern - Women! Make Money In Your Own Home Business! h

*] STARTED WITH $100
AND MADE MILLIONS

wou but: Il you are looking for a get-rich-quick-scheme. .
page. | did not get rich overnight. But I can tell you that within a short
time in mail order I was making more money than any of my (riends. The
and | owe every penny of it to mail order! If you
are ambitious and willing lo follow directions. .

teveal my Drop Ship Plan that starts

you with lititle or no prodoct invess-

ment. Buy one af a time of in quantity.
1000°s NEW PRODUCTS

With my Flan you get ftee Member-
ship in International Traders, Vast world
wl&:- organizarion keeps you supplied
wi.l.h B prnd.m:ﬁ EVEry maonth to sell
by mall or other ways, Members alse
ancid my personal seminars held in
cities near you, Mail cao pon Tor Course
and home business report. Mo chasge of
abilgation. Mo salesman will calll
nut what Mail Order haolds for youl!

FREE MAIL ORDER COURSE COUPON

The MELLINGER Co., Depr. M52
G100 Variel Avanue, Woodland Hills, CA 91367

| Send Free Mail Order Courss .
can start a Mail Order/Worid Trade Business of my
I own. There is no obligation; no salesman will call.

lAﬂﬁr-m. . o 2

MAIL ORDER
COURSE

. please turn the

0 will help you get start-

1 aaarted i Mail Dides &
Tew weinis Bpa, part vined
iy gatage. | haed len
han 5100, § dacoverad
Frirgy 10 Mk Maail 04wy
pay bug Today my byst
FEEL BeMDINE 1pand Tha

EVERY YEAR

gloke. . . 1.253 acres af
M, oMlice busdingi,
warghogars. My Plan
Bk pou whd My Expel
wnes (n make @ Taw
wEl n yiul e big

ind | Bodn bome butsnes.

. « Show me how |

_ Fip

NEW TILLER GIVES YOU LUSH LAWNS AND FLOWERS

PUTS GREEN IN YOUR POCKET WITH BIG 5 SAVINGS ON FRUITS &

WINTER DISCOUNTS NOW!

3. Gives you bumper crops of lush fruits and
vegetables

4, Gives you excelent flower beds. helps your (]
garden burst with beautiful blooms

5. Gives you a garden others will envy ]

6. Acvates and thatches your lawn

7. Cuts neat borders arcund gardens walkiways [

shiubs and trees.

NOT SOLD IN STORES I
FOR INFORMATION WRITE TO [
TAGCO PO BOXT5Dent PF T 777777 .
SOUTHAMPTON PA 18068
s [ 1 want more information please send Inera- (]
:tl.ra. Iy shipping address is
» Mame l
L]
» Stroai
B

t C—'lh
: State Zip [ |
* For Rush Dethvery of Literature Call 215-947-8865

' 24 Hrs A Day. mmmmw.
-, O W W =

SPAHE TIME CASH

Assemitin 16 ~p Big Whiss! Tractor Kif loe
rﬂur:ﬂlr oF fesell fol profit.  Faclory direct
savinga 3anachments — 577 mower, plow,
loadier, backhon. sncwiibrwer, etc, Catalog,
754, “Bapld-il-Y¥ourslf™ Plans, §7 {mabanged
o By puichase]

limd-n Dept PM2TT Codarburg, Wis 53012

Big opportumbes. Big

HE' a | :ﬂ-‘gflt'ﬁ Earn guickiy

SH Fail o parl hime I.Ri"i-'l
a haamp, AR Eﬁi{

MILE real (obs ANl Tools

':;:' ,I...L — Materials Sup li!d

Lt SHlate of

| Appd. lor Vetarans Senu

Name and agdieas Tor

I'lllﬂﬂl. FREE boc

L] titute, Dept. ¥20-0I1

| T e o Uittle Faim, 0.1 07424

UMPER
P'IIIHTIIIG o |

Gt FREE DETAILS
PO B0 ZETI
TAMPS, FLA

INEXPENSIVE, PORTABLE
uﬁ WO THAINING NEEDED
ANY MESSAGE 1N MINUTES

SAVE YOUR HOT AIR

§ 1O 412% OF THE HOT AIR LOSS IN YOUR
HOME COULD BE GOING THROUGH THE
VENT IN YOUR KITCHEN RANGE HOOD

THE THERMOMISER™ AUTOMATIC
DAMPER 1S DESIGNED TO)
STOP THIS LOSS..,
® EASHY INSTALLED

= FTS AN STE VENT

» STOPS COLD DRAFTS

» WO WIRING NEECED

® SATSFACTION GLARANTEED

/\.

* QUALIFES FOR 5% FED. TAX RERATE

SEND: ORLY SA95 [0 RES. ADE) 842 SALES TAX)

IT ENGINEERING, DEPT. PMZ » 472 LOTUS LANE
PO BOY 125 « MOUNTAIMN VIEW & A 94042




LR LI wOODWORKERS!

WTH RAFETY THAT WwOSKE. LOTH - =T Ll
m’ !Mll SO POSTRAGE: HAMDL (WG

'Illi'lll.l'll'lllllll ol . l- Ml ..
u.H:Tuir Mﬂm‘ o 0% 1
LAME, ALEXAMDFLA, Wil
hﬂl [ R300 Slﬂd FREE COLOR ClTlLﬂﬂ

raigs Bsy [ Eak Mmvisremiegn [ am Dipeony [ Dosar'y G P L
2 et  This fine Cabinetmaker's Workbench is with a STAIR-GLIDE Staireay Lift
(LIST ALL NUMBERS OM TOUR CARD) just one of the 70 projects that have ap- RENTAL-PURCHASE Program Available
A L e SRR R S SR peared in the past & issues of America's lorgest selling stairway it ideal for
o T | The Woodworker's Joumal. || | B e G el cle
CITYATATLDF |, TS SR R SR LALH mﬂ 2 novice of 3 veleran Wbﬂd* me off i
WONEY BACK If HET LATIEFIED worker, you'l the detaled drawings and in- o Defuixe of modsls.

= i/ :tmclmhrm milwulpﬁmm MERICAN STAI
T TR IR (3 || b ey metan 1 Contmray o | | |f AMERIGAAN STAIR GLIDE” CORP.

Grandview, Missouri l.dau:lu

COMPARABLE AIDS BUY DIRECT & SAVE » In ition to plans, dach issue containg shop-
fips, money-making ideas, aTtigue repair tips and
4105 399,50 up. Betind.the.Ear- Evb Gass Akt 0 R - -
o yi Ey® Gims Mos. On Subscribe now to the project ine vou
pest weclrs. s wrngsd. Yery e 2 that features 70 pians each year “a— BUILD 1% POWER T0OLS
g )y 11200 : METAL PARTS KITS AT LOW
LLOYD. Deot PA-2 128 tashwaukes S1_Raextoro, 10 61104 L ml &2 00 (S FACTORY DISCOUNT ':lm FOR:
| FREE ENERGY bes | year— 514 D 2 years— 26 00 |
it BAck: [ || BT R il
Austomative Breakthra — Fulsed tiva DI L
E.Il:'trllr H.LI; s on Two CaF mu.“mlm inl- i Aot completaly sxisfea

definiledy recharges [tsall. (loventor received certificats

of marit from hean Gowernor Ronald Reagan.) I
» Simplo 2 magnet gemerater. Imweator claims six times | | | ;"g w - ,m”%"g‘m I
more outpul thas knpit. Can power home, awlo. ® Five I Hew Mitlord CT 08776 l

different sel! powersd (no input] permanent lll?ﬂﬂ |_]I 200 DII

_Semmu:h of ol 1

maotors. ® For a comgplels sel of U.5. Patent Wm

and full Getails on ali of these, send §15 Ppd, (O Sidin

§2 sxtra for Flrst Class Posi, and same day spesdy

sarvlee. Forsipn orcders 318 LS. Ppd Alrmall.) l Address l

THE FREE ENERGY PRESS Dept.PM-203 O Siate Fe . K

P.O. Box 22460, Robbinsdale, Minnesots 55422 W W e N S FOn T, oiana ohoton, Tanl-pieds ppime
e, Catalog Inelielesl OF send m far Caisl

GILLIOM MFE.. ING.; Dugt. Pa-2, 51, Charles, Me. 50081

NEVER MAKE A MORTGAGE SHOES
PAYMENT AGAIN WITH THIS _"“““—"“‘“w
LOW - COST ENERGY SAVER! Pl e e e

andg guality. Available
ondy through cur
FREE CATALDG.
Send tor it!

SHOES, INC.. 165 Beal Street,
Dept. 2BA, Hingham, MA 02043

- Bulld this beautiful $35,000 - 3 bedroom,

1140 sq.Mi. home lor under $7500, without shdwes you how 16 build ',lﬁal-new home with
full basement and 2 car garage. and cut your only §500 working capital

hesling & cooling Bills 50%. Sounds Order both today and never make a PROJECTI

incredible bul it's rue! See for yourset! how mortgage payment sgainl! By his Em MDH“E:“ h
2asy il I8 10 build i HOME KIT "80" and  yorime SERVICE: Can 188333520 10 am & pe warkd famous Aug. efter

nevar make a morlgage payment again’ EDT  Weas Master Chg or C O D 3 scopied chanick 3 ht‘lﬁ' than inmUiMﬂ
CONTHmIA !r;yﬂﬂl L!I'il. giant

Tanyons' naw do-it-yoursell HOME KIT [ | SCreen Trom

8y TANYON PRESS Dept. PM.281 : . from

80" incluges 3 sels of building prints 2477 W. 26th St IIH;PA 16506 COMPLETE Tode-Kt Pl 15 Grosn MU LA
special inatructions. and easy 1o use m' , WY 10877

o - e INGTRLUCTIONS
material fists that show you how fittie the | 25800 lor Home Kit ~80°, ©$1000 for | 33

80" costs You'll discover, ke thousands of Home Pricer. 0515.00 for both, saving you
others have, how easy and nexpensive it is | $3.001 0O¢send $1.00 for Information Pkg. |
1o build & own ihis no-morigage homef MAME
I yorui wanl 1o price several low-cost anarngy I ADDRESS I
saving homes balore ChoDsing one, then Hha

HOME PRICER PLANNING BOOK is lor | ST
¥ou. It contains 50 home designs with foor STATE FAl

plans & material lists that shaw you axactly I in Canada please add 15%

what you need for any style you choose I
! < 30 Dey Money Back Guaraniee -
HOME PRICER'S special saction on finance [_. = N — —-I

AIRCRAFT KITS

Complele Detaled Plans
b -Erirranee
A-war-:;gu-mm A

_'_._.----h-—--n-——’:L idaa J.u

TYPES .:' l:l‘.]'ll.l:lﬂ IEF“

b,
e LIGHT FLIGHT PRO.

[mpd & ® PO Box 128 o mawuian, Tean FHOM
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CLASSIFIED ADVERTISEMENTS

Rate: $4.30 per word payable in advance each insertion. Minimum insertion len words. Bald face capitalized words—$1.00 per word additional (First
word sel in Bold Face at no extra charge, Zip Code Free.) The next available issue 1o place an adverfisement in America’s No. 1 Classilied Section is
APRIL. The closing is FEBRUARY 5th,

Send remiltance payable and order to Popular Mechanics, ATT.. Hildegard E. Kappsf, Class. Adv., Mgr., 224 Wast 57th Sireat, New York, New York
10019, Please indicate Heading under which ad is to appear. As a consumer service and in cooparation with our mail-order advartizers who use post
office box addressas for their convenience in handling your order, Popular Macharics maintains a register of such mail-order advertisers containing

their complele names and streel addressas.

To avold delay In the publication of your ad, pleass send descriptive materials with your request.

AUTOMOBILES

INFLATION Costa, But you can save with Petrolon Stick B0,
This unique product can Bifect Up 1o 4% ncrease in gas Mie-
a0, 25% increapse in horsepower, S0% reduecten In mains-
nants with guarentesd salefy and pecioemance. Tresbmend
and instruchions for average car only §24.8% plus §2 shipping
Guydon Spacafy. Dept. PW, Box U, Kaneche, Hi, DET44

RESTORE Your Feworie Cor; Hard-To-Find Tooks for Body
and Fandar, Laad FRegair, Metal Forming, Welding, Dis Cast
RAepaic, Trim Radinishing. Sandblegting, “HMow To" Backs, Cal-
wiog. §1.00 (Refundablo]. Eastwood, PM2A. 720 Lancaster.
Barwyn, Pennaytvania 18312

¥- 1o V-4 Enginearsd Commersion in Twa Hours, Detadsd
malruckons 3495 includss Fars Lisl. ECS. 937 E. Ranch Ad._,
Tormps, Atzong BS284,

AUTO UPHOLETERY- reddy o nalall Mo seweyg SEAT
COVERS, toadliners, caspets, comeiible tops, mirsks, exte-
rigr Govers, onneay covers, Available for Muslang, Wolkiswag-
on, Ghaa. Datsun, Toyola, Mol trucks, Sports Cars, Corvelie,
Porache, and Mors! Send £2 00 for CATALOG, Cards’ Tops &
Covers, 1733 E Colorado Biwd, Dept. D, Pasadens,
Califomia 91106 2v]-T95-4148,

CARS can be immstments. Bookbet $3.50. Consumer

Ressarch Pubhicahona, P.O. Box 758, Twenhynine Palma,
Calif. 92277,

ALCOMOL Fueis: How To Make Your Own 182 pages
$4.95 plus $1.00 postage ARCSch. Boa 1324, Woodsbars,
MO 21758

HYDRAOGEN Garaults 12 vilt. Pans 52500, Kol $200.00,
Power your Car with Hydrogen, Tusra, PO, Boax 775, Yashon,
Washngtan SAOTO

INCREASE EFFICIENCY & PERFORMANCE Send 3595
for carburaton system - U5, Patent copy - 10: Fulure Ideas.,
Buow 2463, Mansas Ciy, Missoun 64142

ELECTROMNIC AUTO THEFT DEVICE STOFS THIEYES
Cold | Simple Installaton instructions, Complsde Parts, Foal-
prool. S895 M, Dumal, Bex 1177, Lamesa, California
B2041

SAYE GASOUMNE! Bypass polution devices - - easly,
reveradly! Posco (GB-2), LaGrangeville, MY 12540

B0% MORE MPG POSEIBLEMN FREE INFORMATION,
VYerite: JML Resaarch, Dapt 10, PO, Box 585, Windsor Locks,
CT DE0E

LECTRICKAR — Convert VW's, Fials o slectac 50 mgh
plana £25.00. inla, §1.00. Robert Bucy, Box 26794, Dafas, Tx
TEIZA.

WEW CARBURETORA Book 100+ MPG! Foul Ways 1o
Vaparize Gas! Drawengs and lnstructons §10.00, Monayback
Guaranies CARBO, Roum 1, Hilchcock, South Dasola
57348

PROLONG ENGINE LIFE with Proges Oil Changes. Fluo-
renscar Riesminder Stickers. 20 lor $2.00, Norasd ing., Box 306-
P2, Moriclas, NS OT042.

BROTALDY Ring-Vaive Replating Job— 58.50. Morwrybuck
Cugrarites’ Fres Brochure! Arrow Products, Box 3T4M
Brolgn Amow, 0K 74012,

ATTENTION Colorful Remavable Wiyl Bumper Stickens (4)
SUPPORT AMERICA BUY AMERICAN MADE PRODUCTS
(B} BUY AMERICAN THE JO3 YOU SAVE MAY BE YOUR
OWN 2.00 each, Jam's Gifts, Dapt. D, 2557 W, 108 P,
Drvee, Codn. B0

ALUTOS and Trucks for Sale Priveanly by Indhviduils, Week-
Iy Publicatipn, Classics, Collector's Rems. and Restombles.
Sand $1.00 [retundabis) o Trader. 307 Woodlwwn Foad,
Charlatte, M.C. 2B210.

ELECTRIC VEHICLES

Bppwna. 5130000 FHI Datvwlopemisnt.
2700 infprmation $2.00. Mr. Ellers. Bar 2781, Santa Clara,
Ca, 35081
“AUTOMATIC BCR CONTROLLED EV BATTERY CHAR-
BERS. ERiciant, hght-waight, dependabla, designad or Eleg-
fric; Vahacies. Indormation $5.00. Efcient Ensrgy, 8643 Shaw
Soquare Ad., Aumsvite, Omegon 873256

AUTO SUPPLIES & EQUIPMENT

AT LAST - HERE IT IS5: A complets in Sopth manuscript
wiitinn by an independant desls with oved 20 pars axpan-
ol in 1he Dukitess, sapliing 19 you o detal the DO'S and
DOH'TS of buying sslling, and carng fgr your autormobibe.
GUARANTEED 1o save you nonay when buying and malke
youi moansy whan salling. Send §8.85 plus §1.00 posiege and
handling 6. Johmson's Auto Saies, 105, PO, Box 15081,
Crumam. N.C, 27705

GAS Crunch Godcha? Build eur vapor carbuetor. Plans and
mstructions  §50000,  information.  51.00, Utra  Lean
Carpuretors, 8514-3 Aeseda Bhd,, 418-M, Northridgs, Calif.
41324

PROFANES GASOLINE DUAL-FUEL AUTO! Comvarmon
Prans and Instrections, Parts Sources. Only 570,001 ADA, Box
BT3, Concord, MC 28025

SECRETS OF THE 200 MPG CARBURETOR! Dowils
FREE: RoadFunres Pubhcations, Faymondville, TX 7RS40

YOU CAM PAINT YOUR CWN CAR FOR $100! Bookis
tiilla how. Many "TRADE BECRETS.” Compipte material list,
SAVE HUNDRAEDS, $0.00. Flevned Eddions, 2486 H.E h
fp., Ocaln, FL 32670

TURN YOUR CAR INTD "SONEY MAKING MACHINE™
. Showing engingar's patenisd FUEL-SAVER™. £300
Eparatams polsral, Inceditle MPG! FREE mat ofler,
Almquist Mancdacturing, GT-2E, Miltord, PA 18337
WATER Injector!! Eatily Bult Linder $15°1! Froe Dotnim—
Sase. UAI, PMZ1, Bon 4873, 3oca, idaha E3704.

BECRETS OF FANTASTIC OASDLINE MILEAGE!! - Free
information! - Avies, Bon S200-AZ, Rockiord, Mindis 61125

ALCOMOL Brewing Stills Fecipes. Vehicles Burning bolh
Alcohol or Gaschne, Easy Methods 5500 Algo, Box 1603,
Plains. PA 16705

“SAVE GAS" low cost enargy atomizer s Al cars and
vy - lowsr amisson improves afficlency. Gas economy
snpiowsd g3 much &3 3% - ho MoWng paEE Save now -
A-day money bDack guaranty, Send §10.95 o Townson
Distribating Co.. PO, Box #0031, Dalles, Texas 5240,

HYDROGEN POWERED VEHICLES: If you can afioed o
wiil in ling lor gasoling o can aNord The high prde ol gasoling,
o mod nend $4.85 1o Venlas Unon Cemer, South Dakota.
ST7ET, o ablain miorrmalion rejqusnsd 1o comern your vebicie 10
Enarn ydrogen fuel

AMATING MEW PORTABLE FOOT PUMP, |nflates svary-
mnéng-anything that s infadahle. Bull-in preasure gauge. Lp ta
100 Ibs pressuny instartly. 90 gauge, 247 hoge, quick-docs tine
clamp and rozzie vaive, Compacl Sand $14.55 plus §1.05
postage to Guidry Intemalional, PO Box 27405, Depd
PMZE. Houston, Temas 77027 — 10-Cay money-back
guararbee’

OLD CAR FAMS: Subscnbe S0 HEMMINGS WOTOR
HEWSE, warld's lrges! ol car maiatplace since 1954, Over
450 pages of Ads sach month, cramimed wilh fhoosends of cid
cars for sale — plus pars. [Meraiure, restoration shops end
mare. Ondy $85.75 bor 12 guant wsues. Subsonbae [0 the bible of
obd car nuts today. Send 1o; Hemmings Motor News. Dept, P
Baox 100, Banninglon, Yarmont 05201

AUTOMOBILE RE-TUNING FOR MAXIMITED ECONO-
Y. Detnis FREE! Techneering, Box 121818, Nodoli, YA
IS0

“THE MILEAGE GUIDE", Thirty ¥eam Expanencs, Details
Fres, Precision. 111 Ond, PM3, Manpa, Idaho B38S1

DEAD BATTERYT Laft Your Lghts On? Warrung Device
Pans S3.00, Téd Ling, 740 Fairway, Cheno, C& 91710

CARBATTERIES are Expensive. Maks Yours Last 3 Times
Lorgec. Ditails. §8.95. Box 65, East Kelowna, BC Canada,
VO 150

TIME Magarra repocs 35000 Cow Magrmats soid n (usi
imn days fof savdg gas on CEFY 8nd frucks, Semd §14.75 for a
gt OF our Buper-girong K Magaets snd insiruchons b
Morck, ing,, P 0. Bon 220, MaAnampolis, MM 55440 Deaher
Inquines imated

RESTORE EMGINE PERFORMANCE Wih POWER
Amazing Tuneup Compound, Treatment $5.95 Guarameed,
Arkgtex, Box 14157, Austin, Texas TG

EXTRA QAS FREE At Solf-Serva Staltions. Honeat, Legal
Techngue Yorks' Detaits $400 Oubster Motor, Box 1582,
Baaverion, OR 87075

VOLKSWAGEW OWNMERS MNatwosl Newslatier Save 555
Economy Tipa, Whoesala Papar Sources, Free Ads, Clubs
Contests, Kits, Swaps, Fun. Sampie $2.00. Detats. Ywonn,
PO, Box S042F, Lynnwood, Washinglon SB006

FANTASTIC GAS SAYINOS Al wWholsale Prices; 140
Pages Of Proven Products and information. §2.85. TMS1, Bax
41B5PM, Haywan, CA S4540

CUT TIRE WEAR whila saving gas. Visually chéck tirm pros-
sure with sasdy mstalisd mondons. Handies prassure range
2245 . Fow 1o 6 + 1 FREE for spare tire, Guaranbesd.
Millord s, Inc., Desk M2, 2553 Kalmsa, Bowider, 0O B2

HOW To THEFT PROOF Car gl Slered, §2.05. Prectaion.
111 Ord, PMZ, Narmpa, Idaho 83651

GAS GUARD Weops Your Precious Gas Sale From
Treeves. $2.00, Safety Devicas, 333 Sandy Springs Circle,
Adlands, (GA 30328

REALISTIC ways To Save Gasclinge. Thomugh Pamphist.
Sercd $3.98 o Publeations inc., P.O. Bax 852, Muskepon,
Michigan 49443

SAVE MOMNEY! Ties, Custorm Wheels, Auto AcCessonds -
Buy Dwect and Save. Send 5200 For Cateiog. Ty
Infarnational, 618 £, Talmados Ave., Akron, Onhig 44310
THEW —Siarer Drives for Chrysier, Ford andg 03 M, Beaie
Mawe, Yesr and Model; $6.08 Each-Plus 5200 Poslape.
Check o M.0O.- Camco, 2 Easiern Ave.. Gloucesiar, Miss,
1930
TPAATS: Ay Jeep snd tuck parts, Spaw Pars B
Equipment Co., B.0. Box 751, Laxinglon, Kentucky #0501
TALTERMATOR Generatos  Feboiding  Book.  Detals:
Hedelund Engmeering, 7505 Barkenting, Lis Yegas, Nevads
89128,

“PROPANE COWVERSION—Youre corvinced!? But.
Whers 1o gt parts for YOUR auto 77 impeo and Cenlury com-
ponants raady for shipmant. Send model, year, C.10., barral
cants. and $10 (rehisd with fider) bor detailed sstimate. LP.
Cammrsion Ceeher, Bord Road, Poulso, 'Wash., 88370
T HYORAULIC Jack repair kis parts and supples, Catsion
$1.00. Hytrade Jack Packing A Tool Co,, nc.. Genersl P.C:
Box 3, Slaten island, NY. 10314,

15 Misssipp, 1905 o, 00
Ench, 1946, 1548, 1049 Alabama $500 Each, Euvgane
Gardnar, Route 1. Paimetia, GA. 30268

a
SAVE GAS TIME MOMEY. Traveler Giftm, P.0. Box 271,
Warren, Ohic 44482

JEEP - Wiiltary, Civii, Truck, Wagon Parts, wWiite. B,
1436 Sharwn, Chicago, llinois S0626

MOTORCYCLES, BICYCLES,
MOTORSCOOTERS & SUPPLIES

MOTORBIKE Plans, Mo Welding. Information 20¢. Box T84,
Columnibig Fads, M 55612

BICY ll
Publicatons, 5-5344 Easteood Orive, Hamburg, New Yok
14075

HANG GLIDING - AVIATION

ONE-MAN JET HELICOPTER — Easy, inmxpansive 1o
bk’ Uses mesporskee fuell Detaled plans, dawings —
.00, MELICOPTER EXPERIMENTER'S HANMDBOOK —
$5.00 Both — 511,00, Helcrah, Box 18488, Bafimors,
Marylang 21217
tsnns. Brochure 20¢. MoCoy Arcratt, 12020 5. Figueos. Log
Angehes, CA 90081

SPACE & ASTRONAUTS

AMTIGRAVITY Propusion Devca Frea Beochurs! ADA,
Box 873N, Concord, WC 28025
m
Bund Plens, $355 M. C_L, P.O. 348, Readaville, PA 17004

HOVERCRAFT

AERC-CAR Amazing Hovercrat bull wasily wilh ordiinary
octs, LEwnimowsl anging powes. Carmies one man phus., How-
ora, fies fonwaid, Dackoward. Skdeways over lBnd snow wiler,
Compiote constructicn plans and brochure. $8.55 Asro-

, Bax 5118PM, Clndon, Mew Jessay DBB0S.

VE All Gizes. Latniog §1.00. Universal
Hovercraft, Bas 281, Cordova, ilingig 61242
“HOOMERANGE —IMCAEDIBLE RETURNI You can 0o i
Exciling® Order your Free cataiog iodsy. Boomeranghien, 308
Fark, Monros. Louisians 71201

Vi - . Meotenc, Teme
Haute, [N 47804
IMEWWECMMW Sup-

ply Sources §3.00. Wrike: Hert Baribet, PO Box 155-M,
Sitverdale, WA BB
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w TV & HAM EGUIPMENT

LIMEAR PLAMS, pans, ofher m Free calmiog,
“Blapper”, Box 130, Parsdiss, CA 35060
THMPLE INSTRUCTIONS TO BUILD HB.O. and Seec
T.¥. Descrambler, Send $5.00 to. GPREA, Box 23064,
My suices, W) 53220
TPOLICE Scarvmrs, Crystals, Anterng, GBS, FA0 Dbc-
fom. PR, Box 18224, Demer, CO B0d8

RECEIVE FREE Unimermupted movies, sporta, shows with
your own AMATEUR SUBSCARIPTION T.¥. ANTENMA, Easy
1o ik, Fully Gusararesd of Full Rafynd, §8.95. Phifips-Tech
Electronics, Degt. SP-1, S025 Morth B8th Streel. Scottsdals,
Avtrons 85253,

CABLE TV DESCRAMBLERS AND CONYERTERS. Buikd
or buy. Plars and parts. For information send $2.00. CAD
Company, P.O. Box 21, Jenison, Mi 48428
TLUMEARS - Sand Stamg for Details - MATCD Electronics,
Bown 316C, Caditac, M| 45601
TBRARCAY Scanners. Dlscounl Prices. CRYSTAL Cartil-
cated - §2.75 Fadio Saeles, 3482 Oskland, Oshiosh, Wis
B0,

ummnm How-10 Books
EIiuu'.H CB City, Bmﬁﬁm Phoanbi, AT 85048

“FREE Educational Blectronics Cataloy. EQuRs Workahop,
hplﬂm-tliﬂ Hewhott, New Yook 11557,

" RECEIVE Sateiite Taleviaion Transmasons wiihou! Catis-
vimion §2.00. Downlink, Box 56, Gresnville, Alabame 36037

NEW! Sterac T_V. Sound Space- e slecironic device con-
ety T.¥. 10 your stered. Freel Details, Orab Company, Degt.
A, 112 Cragfront, Galiatin, TH 37068

BOATS, OUTROARDS, TRAILERS &
KITB

pobpester aponas — foama — cloth — mats — C-Flax —
Special sacfion Boabulding wih wood apoxy SERUIRION Sy3-
tam — calalogues §2.00. (Book “One-Of Boawalding
$6.00). CLARNCRAFT, 16-P aquaians, Tonawanda, NY
14150

LEARN BOAT LOFTING Thia Vahes Packed Bookdst, Just
§17 95 1801 SW 5B Ave, Gaitesville, FL 32608

EVINAUDE 1981 Bargaing .. all srzes .. Soof MeCullach
parts . .51 handiing . . . Electra Marios, §10 bMerick Road,
Lynbrook, New York 11563

BOAT PLANS - FAAME KITS - Pasiams - Powerboat -
Sailboats - Outbonrds - Cances - Kyaks - Rowboats - Duck-
boats - Housebosts - Funabouts - Dones - Workbosts - Figh-
ing Boats - B o 48" - Construct In - Plywood - Cioad Molkded -
‘Wood Epoxy - Fibarglass - Stesl. Lowes! coal, highest quality!
Eaty, prowen musihdcds nadchads idrscliong espacially for ama-
twurs. Mo Wofting! Supplies - Fastmings - Fibergless - Rgsins -
{ihpa - Spars - Books - Traier Plana, Hugs 144-page catelog -
£2 00 - inchuies Free “Boalbuidng Supplies’ brochure. Gien-
L Manng, 9152 Aosecrans, Depl. MP, Bedowsr, CA SOT06

MEW! Fd + CB POWER-BOOSTER— Improve Youwr Car
Faadic and CB Raception 25% Or More wih this New Elec-
tronicalty Tuned Antenna Bocster, Mot Sold n Stores, Guar-
mrmeed. Just $18.95 + £2.00 Handling To: ¥ic's Electronics,
FQ, Box 4387, Dafias, Taues TE208 Wonl Work on
Wincishisid Anberna f-214-588-T004

BOAT KITS - 27 trafacable modets - POWER and SAIL -
11307, Mosded fberglass huls and decks come faciony
asaamibled - you inatall factory suppbed intenor. Save hall tec-
tory-Bullt ¢l Mo sxpadiencd requingd. FREE 43-page cata-
jog. Lugpor, Dept, BC-81, 3500 Wost Highway 13, Bunswille,
Minnescta S5337. 612-860-3000

TEAK Lurnber and Phywood. Quality Woods Lid, PO, Box
205, Lake Higwatha, MJ OT034, (20118270742

BURYEILLANCE ELECTROMICE. Build your cwn, Dtails
Free. FEEFE.m:rpdln BmH?-ANﬂ‘I’m_t MY, 10ET4
CAR BTEREDS! — Vidoo recorders! E
betwesn! CHEAP! Crialogus. Alsbama Audio, lmﬁu.rm
21pt. Birmingham, Alabama 35233 MCWVISA. BOD-E33-
e

nacsasary. (et sarted In spare Ume. Above averages profis,
$300-$800'wk, ponsdie. Sales handied by others, No et
st - Wirite kor froe delads: ELECTRONSC DEVELDPMENT
LILHI!MFIELLAIFMK.H.H!H

mmmmms-ummwmnu

o Cicmrms
Suile 207, New York, New York 10025 —

PLANS, Pafterns, Some Kis. Lerge Catelogs: Fowsrboal
$2.00, Saibop $1.00 Mannecratt, Box 161-M. Brighton,
Mass, 02135

CAMPING EQUIPMENT & TENTS

FREE Cawiaiog. Cwveryihing inr comping.  Campmor, Box
A07TH, Bogota, Mew Jersey 07603

ATHLETIC & BODY BUILDING
COURSES

REWIRE Car Aamator for 110 AC. Plans bor §3.00. Swean,
Bom 591, Tituswile, Flonds J2780

WATORS! Dwtedsl Modequip, Box T208, Kensas Cmry,
Misaoun &4113

TERGINES to 18 hp Jor Mowsrs. Tilers, Hobby Fars,
Repair Manuals, Tremendous Savings, Fast, Depencabis.
ustraled Price Cataiog 31.00 Ashiane! Small Engines.
Ashiand, Mo. 65310

T ENGINE Fepalt MANLRIE. Engeas 2-10 HF. FOf most &ppi-
cglions  Prices  IHusiration $2.000 Relundable. Vabey
Equiwmeni Co. 116875A Hespena Rd. Hespeds, Cail
M5

TETEAM ENGINE CASTINGS ana Mods! Engineenng Sup-
plies Catalog $1.00, Aefundabia With Oder. D & M Model
Enginpering, Box 400, Dwpt. 110, Westarn Springs, L
GOSSE

TGDOD THAEE PHASE From Smgle — Bun Anything]
Flars §3.00, Hamit, Box 465, Greal Meck, MY, 11022
TINVESTIGATE the CRUISE ENGINE concept Fower your
vahicks whan You reach highway soeeds with a 7 1o 20 hp
muniliary sngsne. Designer's package $12.00. Guarsmsad,
Faifh Enterprizes inc, Box 512 Foutel, Stavensville, Md.
21666

TOOLS FOR SALE

AR TOOLS — Free ‘Wholesche i Hoosiar
Distritnding, 3008 Sampie, South Bend, 1mm&m

—MACHINERY, TOOLS & SUPPLIES

&° METAL Cumwyg Lafhe F76.25 Taw, 15048 Procior,
Infusiry, E.i. S T48

WMACHINE TOOLS, Mils, Laihes, Drill Prasses, Band Saws,
Accassones. Catalogue 52.00. MAM Tood Supply, Boa 622,
Mayidin, South Caroing 20662

BANDEAW BLADES, Carbide Tipped Saws, Any Sirs,
Free Itaratura. King Sew, 6541 Toeweler Drive, oo,
Wirginig 23508

REFAIN Parts for Chamsaws, Lewnmowess and Smald
Engires Combing Top Cuality and Low Prices. Service oo
ior shop usa Guaramesd, Free Cataiog. For spacis! dealer
Pl Tiatic’ Also give Sales Lix ho. Fepair Parts, Dagl, 23803,
Bon BI2H, Ece, PA 18512
T POWERMITER Bok Bulkd Fof Yous 774" Saw, Plars §1.58.
Metnl Farts 5508, DEJOM. Boax 111, Summi Staton. Ohia

TSMALL FOUNDRY Fumpcas. Suppies. Froe (terafse.
Pyramd Products, 3738 South Tth Avenue, Phoeni, Arizona
B5041

BEST EXERCISES for those pvar 28, Ditherend, Benahicial
Emsy o mariain schedus. Degrams, instructions: $5.00.
Keby, Box 208X, Deming, NM BS0

RODED COWBODY - Siep-by-Step You Can Becoms Onae
Dwtiils, Cowboy, Box §8. Forey Lake, Minn, 35025

" TELEPHONE Calls Recored Automatcally. Unaftended,
Bulld Yoursalf For Less Than $10.00. Detailed Pan £2.50
Gurett Ectronic, 6457-M impenial Awe., San Dhego, CA
2114

COMPUTERS TRS-80s. Big Discounl Prices, Calsiog
51.00. Radio Shack Dealer. Hancock, MD. 21750, (301] 878-
BO00,

STERED, CABSETTE TAPES, ETC

BECAETS of Powariyl Muscles Guaraniesd. Frie Detais,
John Associates, Box 1172, New Brauniels, Texas 78130

INCREASE ! Details 35¢ Gueanteed Tal-Up
(GO0 ], Bax 32307, Lowsville, Ky 40232

KLUMG-FU Free Literature. Mclisa, Box 1755, Depl-Pa
BB, Honolwhs, Hewail BE808

DYNAMIC MUSCLES, Mo Equipment, Send 53.00 i
James Kamg, 326 W Memy, Bowling Green, Ohio 43402

THE Biack Hark Wilamg S, Albums 3498 ReedSound,
120 Miloed, Summendle, SC F487

RARE Cut-Or-Print Adbaamea. Factory Sealed. Owes 25,000 In
Biock. Lt $2.00. Asfundable Wit First Order. Racoed
Warshouse, Box 451T, Rochesiar, MNew Yok 14513

FITNESS Newsiafier, Dapt 400, PO 155, Wasiem Springs,
IL 60558, Introductory Copy §1.30.

MUSCLES FAST! “Double-Fower Bodytuilding s:_,m
builts powsrful muscies! Send 51 CHAMPION, Dept
300-FC, .0, Box 4800, Tyler. Tenss 757132

BANDEAW BLADES, Carwde Tipped Saws, Any Size,
Fraa literature. King Saw, 6541 Toewsiar Drve. Noslalk,
muzasm
< Unama - Maximal - Ghanime - MBchines_ LEog
$1-W Erop Suppes §1.00, Campbell, 2100 Seima Rosd,
nglwld, Ohio 45505

7 = Usa with Fips Clamps - SPAEADS,

CLAMPE, WINCHES, LIFTS - Froo Brochure, [naepersive,

JEMCO, P.O. Box 13815, Porfland, BT208

" \athe g BaChTeS,

Potter, Bow 73, Cedar Rageds, lown 52408 R

TETEEL, Alurninurm, Brass — Sheet — Bar — Tube, Shop

Supplies, Plang. Write: CEL Bax 1524, Knownile, L 51448

1400 Catologs Tited and doscribed, Sources for sveryihing

imaginabin §3.00, Mastedog. Box 5758, Faitay, Caliiomia
B30,

“MACHINE SHOP PRINTS - 817 « 11" Ink and Wakerooior
Prints. Lathe. Flidial Deil_ Miller, Sutack Grinder - $7 Esch.
Allcres -8 Weens Dulivecy. Newwll Graphics. 78 Ring Drive,
Groton, Coan. 06340

1.00.

Main St Dept, 10281, New Rochslie, New York 10801,
“"COMPUTERIZED™ Sound Waves Capfured on Casseties!
Dwtalta; Hamiton, Box 03408-F, Cleveland, Ohio 44103
RECEIVE FREE TAPES AMD ALBUMS OF YOUR
CHOICE BY OUTFOXING COMPANY COMPUTERS.
WHRITE FOR INFORMATION WITHOUT OBLIGATION: THE
E4443

SPORTING QOODS AND EQUIPMENY

BUFFING & POLISHING

ARCHERY Lowes! Disoount Prices. &l \op brands, Cinders

ﬂpp-dmdlymmuwd Mowery-back guarantes. Workd s
Supplier. Fres Celsiog  Andeson  Archery

Gofpomﬁonﬁrml.m Mictigan 48837

POUR YOUR OWNI Sioser Molds, Fiahing Accessonss

$1.00 for Calalog, R-L-WM Seles Co, P.OB 88 Tuastn,

Oregon 97082

FISHING, TACKLE, LURES

ANTHTATIC Generic Tumiable Mats, $3.49 only. Dealers
Welcorme. Fshs Progucts, 157 Clendisl? Rosd, Sewickiey, PA
165143

VIDEQ EQUIPMENT

W Hollywood Forelgn Classics on Video Cassetis. Cat-
miog $1.00. Vides Archives Intevnational, 7223 So. Campball,
Chicago, L &0

CAMPERS AND TRAILER KITS-
PLANS

CANPERTRAILER KITE-PLANS - Fith Wheals - Vans -
Covers - Motorhomes - Simple consiruction - Save! Calsiog
$1.00, GLEN-LA-V's, 9152 PM Rosecrans, Balfiower, CA
POTOS

186 POPULAR MECHANICS

FISH RECORDER - Elirminate the guess work. Cur handy

REFINTSH all Metais; Hard-To-Find, Bufts, Compounds,
Bufbig Molora, Catalog, §1.00 [Radundabis). Eashwood,
PMZB, 720 Lancaster, Barwym, Pennsytvania 18312

BLACKSMITH & FOUNDRY
SUPPLIES
FORGES: gas, coal — harmmars — ongs — amvila —amal
Deenches— all acksmith supples. Catalog 31 (refunded lirs
ordoer]. Markel Blachesndh Shop. TEIE Cannorsbung,
Canromsbung, Wi 45317,

fish scale and massuring tape i & meuet for every fah
Fite right wto your shirt pocied. 'Wesghs up ko 25 e, and mas-
ses up o W — Bl in cne smple oparaticn. $3.98 Cail.
PFegicients. acd 6% saled as. A& B Gafts, 107110 Joerschike
Covve #3204, Grass Walley, CA 95545,

PLASTIC WORMS make your own| Molds, suppliss, Tackie
Send 50e Catmlog Super-Sport, 422 M. Vamey Strest
Burbank, Calif, 51502

FREE TACKLE BAMPLES] Teckis Dester Wanted! Mo

Expearisnce Ragared! Free Rodal . . Resls! . . Lues! Frea
Delais! TPC, Box 7432-PR-2, Trmnton, MJ DBE28

BATTERIES, GENERATORS

GENERATORS With or Withou! Engine, Big Selecton Dis-
ooented. JJ Enterprises, Box 683, Oshhkosh, ‘Wisconasin
4802,

ENERGY SAVING

HOW TO BUILD A RUSSIAN FIREPLACE. Complate lhus-
trafed instnucliona with conatrection plana for thie B0 efticiem
masonry wood haster 23 Seatunid in May ‘B0 Swigers Maga-
zing and August B0 Mecfanis Mustrafed. We've built B units
anecd can show you how Send $10 to: Russan, Dept. PM, Box
362, Toma, NMW BTO60.
tion. .. Write . Paver Pubications, Box 1142PhA, Pacilica,
Ch 54044
TEAVE UF YO FIFTY PERCENT ON VOUW ELECTRIC
BILL. Send $4.05 w: Energy Pubbshing Co., Bon 11715,
Costa Mesa. Ca. 52827, for Manual contauning full miormation,
Money back if not satisfied,

[Continued on next pags)




-ENERGY SAVING
froam

FIREPLACE Heats Homa! Offers Maststorage Capabaity,
Cuistrnaas, . Bulld Your Own, Plans $9.05. laland
Shywbirmy, meuup-.wmmm

REDUCE ENERGY BILLS. Make your Homs Eneey EMf-
cient. 50 Ways, Booiet £1.00. Parker Enterprise, Box 531,
Boniter, MT 50832

BTOP dangarous crecsote bulldup, crimney fires, gat up (o
5% mom heat irom your wood Guaranteed| Frea Informa-
B M.E.5., Box 851, FL Morgan, Colo, 80701,

METHAME. WiND, SOLAR, FUEL CELLS, Ergoy free heat
+ Powaer sand for Energy Encyciopadia. A kst of kg, Costs,
Spac’s, on Awrmiste Sources of Energy. Plus Catslog of Plens,
Booka & Enargy Saving Dwvices or the do-f-yourselier. Send
$4.00 10: Energy Sarvice, 148 Hughey Ave., Mashuk, NH,
03060

BOLAR TIPS: 100 + Stecrs. Investioate krst. One Bp can
Savw Thousands. §3.00, A, Dar, P.O. Box 21164, Eagan, MN
S5

SOLAR CELLS - Maks in Your Garage, Process Specifica-
torsl, Supplers Cieactory, Inalfuchond. $12.95. Vortes, Boa
5833, Pchardson, TX TS080

COLLECTOR Unit. Send 59,00 1o; STUDID 273, Pary Ave.,
Hammonton, N.J. 080T

SURVIYAL BOURCE BOOK AND BUYERS QUIDE. Solar,
¥irad, Hydro, Fusis, Electric Vehicles, Sundval The abmohuts
wsowrce. 35 year — Bannual Ssabeng Inksrmation Systems,
PuD. Bax 368, Morgomery, MY 12548

CENTRAL HEAT FROM WOODHN Wood-buming boters
heat whole houss, yield hol walsid Details: Tekion
Corporstion, Bax 999 Corway, WA 01341,

INEULATE vour waties pipes MOW with Polyshyrens dinect
trom febricance, BISCO, 11544 Anabel Ave., Garden Grove,
A 2543

YOU BAVE TOWI How a Famdy of & Reduced thelr Usiity
Bill T0%. Send 35.00 . Energy Sewing. P.O. Box 228,
Poplarile, Migs. 39470

VERY Warm. Bulld Eleciric Kotatsy to; Table Bon 145
Grean Creel, N.J, 08210

DO-T-YOURSELFERS—How To Clean-Service and Save
Monsy mamnianing your own ol o pas firsd heating squip-
menl, Wy 30 years sxpenence (8 yours, Send for my slep-
Ey-gbep matructions. B10.00 to; HEATING, Box 281, Weat
Crastor, PA 18380,

SAVE Money. MEW Window-mounbed Solar Haster, sasy ko
tuikd. FREE information. 35¢ PAH. HowTo Co., Depl, PH.
M) FINTYT B, FRIS CIwarch, vA 20083

SECRETS OF FANTASTIC GASOLUIME MILEAGE! - Frea
Imtorrmation| - Aviek, Box 5202-C2. Rockiond, [linois 81125

“EXTRA INSULATE™ Your Freepe:! — EASY instruction
E2.00 BASE — Hobbs, 178K Steffy, Ramons. CA 92065

BAVE Enavgy, Séve LBs Bulba, Informaton il Sampse:
Send SASE to: Brandon Infl. Emenrizes, 209 Hanand Ave.
Ensi. SeatBe, YWashngton #1032

KALWALL'S SOLAR HEATING CATALOGI
FULL Line of Soiar Heabryg Components, Including Sun-
Lite# Glazng mnd Tubes. Order all Materiats from one Sourca.
Seand %200 for Cataiog. Solar Components, Depd. M, P.O. Box
237, Menchestar, Mew Hampshirs 05105

IHEXPENSIVE . |, _ High Dvipud. SOLAR FURNACE—
Detailed Assambly installstioninstructions.—~ Send 514,85,
GUARANTEED!! SOLWIN, Box 1766, Ashtabule, Ohio
L4004

CASH b On Solar For Yoursell And Others. Dwtails $1.00
{Amfundanie). Crossroads, Box 38, Suring, Wi 54174

HOME HEATING, FUEL SAVERS
FIRESTARTER: Organx, Quick, Clean  §3.00.
JAZTWORKS, 3455 Tatie Musa Or. #1118, Boulder. CO
B0z

HOW b it Ty Mol Iram yowr StamHot Walst Fladisbons.
$2.00. Results guararesd, A, Wienls, Box 188 D, AD 1,
Honesdale, Pa. 168431

COAL! How To Conven And Opbrate Your Wood Stove

Uming Safer. Less Exparsne Coal. Everytteng You Meed To
Wnow - $4. 75 Energy Amsccinivs, A0 &2 Sehohars, MY

12157,

TIRED OF CARRAYING FIREWC00 IN EYERY MIGHT. My
Wiaod Crily will holkd up b ane whesBarrow full of liresood, yot
B unigue, attractive, and decomstes. Send 53 50 Yo plan #1011
or §70.65 tor complete pre-cul kit Morthwest Customn
Woodcraite, Box 388, Roy, Yeash, 88550,

BOOKLET Many Easy Yiays to Save Energy fior Homs and
Ao, §3.00, Evans, Box 423, Seougertes, MNew York 12477

SAVE Money By Saving Eneegy I Your Homss and Car.
Dwtadls §1.00, Ensngy, Box 368, Deflona, Fla 32728

WINDMILL Electric Car, Enginses Dvives i Work Frae OF
House Windmill. Plans $3.95 Hadkey, 2700 JRD Avenus,

BLACKSMITHING FOR THE HOME CRAFTSMAMN. Book
Verittan By Practicing Smith. Covers Ehop Liout. Fire, Forge
‘Weidng, Tool Smiahing, Exercses, Sibliography. Jos Peboshl,
Box B4, Salado, Tenas 76571 53.05 Posl Pmd (PO,

FREE HOBBY Tool Cetakog, 1.000 e Detow YWholeanle!
Post Cards Only. inlemational Cuna Shoppe, D64, Box D,

CATALDG FULL-SIZE FURMITUAE PLANS— $1.00.

mnmm n-p: P2, 1454 Orchard

mmwm
YOI OWT

o twin Medcine Cabinet Complets Plans, Muievials List
Directions &nd Pictune. Send 53.50 cash, check of MO for
sach. Both for $6.00. Paul Rubsndall, X200 Mohamed Lana,
Carmchasl, California BSE08
Woodworker, Box 12704, Jackson, =
W.chm.mmm.mmm.
Somardide, N.J. (8083

T BUILE Your Ghwn 57 = 54" 15 Urawesr Workbench. Plans
$5.00—Sand 1o Yorbanch, P.0. Bax 211, Chicago Ridga,
Wirgey B4 15

T DETAILED Fians o Polain Bin THal = Beauiifl, setdl snd
Yeory Successhul at Crafl Shows. An Onginal Design fior &
Campntry Kitchan by the Courtry Woodhwork Siore. Sione Pota-
tosa, Omicns, and Beans Meatly. $4.00. Danny Tils, Route
et Bow J5H, Town Cresk, AL 35672

" FURNITURE, Toys. Shopbench, Ofice, Fibng, Cmgina
Designs. Send BASE $1.00 For , Sample Plan.
Original ldea Plans, Bax 13127, Sacramenta, CA 55813

T WODDWORKING - Camiog of Eary Amencan Flan and
Kas svariabie for gifts. Decorator items and lemiture. Send
$1.00 1o SugarBranch Woodworks, F.O. Box 408, Rogue
River, OR 87537

“Putty”, 2737 Harmpden, Chicago S0E14.

CONSTRUCTION PLANS,
BLUEPRINTS
BARNS-GARAGES-WORKSHOPS— Many sizes. styles.
shapes. Booke! 5200 (Refundatde.] Ashiand Bams, 990
Butiercreel, Ashiand, Oregon @7530

HOME BUILDING & REMODELING
DOME Birywng Guide— How o compars features of sl rmajor
eynbiema Sand §5.00 o) High-Tech Informaban. B0 Box
1384, Minneionka, MN 55343
THOWE

i . 10pS8, 1 1
ghc, ANl Mamusciurers, We ship direct. Save Tima, Money,
Wigrry, with our Comor Brochunss, Discount Prices and Aecom-
mandatons. Send 55,00 for Buyers inlormation Packsge ioc
Amercan Porcelain, BSA Buldng, 1300 Easl Rand Roed,

PUBLISHING, Depl PM, 1701 East Cope, SL Paul, NN

Seathe, WA BE121Y Woundaindals, Mew York 127E3 55108,
! e |mmmm£sasn ;rﬂ;ru P.O Eu.lm-; PLASTICS
Instructions, 50 P Paris, Both $0.95. Parts only 50— , P :
lﬂm.H-dv'leq.wu.m Hum*lalm.cm;lmﬁ:tmm Sameos, Ot NIY dL2 CASTOLITE Liguid Piastics, Crystal chvir, colors, For casl-
g, embedding, coatng. fibargiassing: in mdustry, aboreio-

FRAEE Cataiogus Book Bargains. Opportunidy, How-To,
Seil-Improverment. includes Energy Saving Subjects. Bartwo
Publcatons, P.O. Box 7827, Pelnluma CA 84353

SOLAR & ALTERMATE ENERQY

JOiN THE MOVEMENT To Baal OPEC! Sand §1.00. SASE:
Enargy. Box 81328, 51 Louls, MO 83158

ATTENTION WOODBURNERS - Stovepips Cleaning Tool
Removes Crecsots FAST and EABY. Plan - £200 Tom
Uhrich, Bl 252, Fasmeryvilie, Ohio 45325

WIND ELECTRIC GEMERATORS + SOLAR CELLS In
Sinpck. Mabonal Company Guaraniess Lowest Coel Latesi
Technology From 12 Vaolt DC To S000 Wals AC. Dealsrs
Warted. Exclusiee Termiory, Send 53.00 For Complete Dis-
tribestios Price Catilog. ©o: Gregory Hemilion, P.O. Box 5890,
Sun Valley, Casftomis §1352

EMERGY IMTEGRATION — Book on Alcohol, Methane,
Elacincity & Salar Systams lod Homanite Enatgy Prodution.
£2. MEnSy, F, 2, Ban 43, San Marcos, Texas TBESS

SOLAR ELECTRIC POWER PLANS. Bull and Tmsbed
unger D.0E, Grants, (-} Sotar Home Lighting. {-) Solar Electric
Car. {7} Solar Power kv Boats, Campers. (] Sciance Fau

- Bolar Toys. Plans 53,50 sach. All tor $12 00 Chack
or W0, to: Sciar Shudhos, 4321 18t Ave. N, S5t Petersburg,
Flaride 33713,

BOLARTILE Amazing Pool Heating Pavement
nmrtw'lm Wallinglord, CT 08482

SOLAR Powersd 0 Battary Rapiacerment! Tired of replac-

ing EBatterss In your Aadio? Then ket the Sun Powar & with this

Solar Cell Pared Has Batery Clip for Connaction,

Sand §12.00 for ppd. shigament amywiare in e USA or send

50¢ tor Brochure deecribing Complete Line of Solar Calls,
BO227. 303-TR1-1689

TS & pooe crafiman wih biamis hes 1ools. Withen on beau-
titul parchmpnl, Sultable for bameng. 52000 The House of
Graffin, P.O, Box 26057, Phosna, Arizona B50468,

OVER 75 PATTERNS! Esjoy Prohtabls, Wooden Gila,
Tows, Housahold Adccessores. PLUS “Shop Secrets”. Onldy
55,00, Accents [P-21), Box 262, Darwers, Mass. 01523

FURNITURE RESTORATION AND REFIMNESHING SUP-
PLIES. indusirial Pairt remosers and furniture sinppang Sys-
e, Complete catalog 51.00. Yite: Keick Kieen, PO, Box
BO5. Vncennes. [N 47581,

PCTURE Framing Suppiied Catalog 52,00 Mr. Frams 16,
T217 Contrevile Road, Dept, P, Manassas, Virgines 22110

UNMFINISHED picture Warms mouldng. Factory closeout
5r's discount, 200 shyles. Wi Japs, 128-PF Sevenift Morth,
Hophing, MM 55343

WOALD'S LARGEST CATALDOY These pounds BaZ2
poges. Ewery Tool Swpply Mschine Imaginehis $5.00,
Rabundatie. McKitigan, PWM-281, Johnson City, New Yiork
137890

WOODEM ROLL TOP BAEAD BOX, Plans, Detaded
Instructiona. Oty $3.50, Pines, PO, Box 4013, Harmpion, Vi
23564

HOT TUBS SAVE B500. Bud your own 5 or & it tub. Com-
piede plans and insruchions: (310 miund A pol sabieled )
Shkipea Eng. Co.. 16850 Manhall, Elsinore, CA. 5233

FREE QUIDE 1o Beauttul Wips-On Wond fnishing. General
Finshers. Box 14383P, Milwaukoe, ¥ 53214

WOODHOLDER, "4 Cord, Afractive. Inexpensive. Plang
$2.00. Tecrmery, Bow 15154 Durham, NC 27704

D-!HB-'P’M hﬂimlm

DO IT YOURSELF

YOU Can Build A Dumg Truck From Yowr Pickup For Aboul
7500, Send $£200 To: Enco. 1478-PM, Ocemnsice, CA
52054
T ETEPLADDERE made ialler &nd [0 3ol 8wl on any uneven
surface. §4.00. P.O. Box 1341, W B0

o b
Send 3700 — FRoyal Publizhers, S5A Hallam Pi.. San
Francisoo, CA B4103
, Flatahes

-Ervrpncusied

Aything, Buid Anterwa under 517500, Pars and Manusl
£19.05 MOMEY BACK GUARANTEE. Saflwieco, Box 285,
Sakarm, Ciwo . 44460
T NEWT Erclusive, Automalic, Ghimney Fire Detecior and
Extinguighe:. Send §4.08 NOW I plans Gy High
Endstprises, Depd. 11, P.O. Box B4, Pysiinch, Omanc, Canads
NOB 200,
~YOUN AR VOUR SECOND LAROEST MVESTRERT]
Proserve B! Siop Fust! Send $4.94 for Detads 10! Scott Miner,
Box 1.22-M, Frankaomuth, Mach, 48734
T CABLE SPOOL FURNITORE; YTen ldeas, S2.00. Taboo,
33 Parsons Avenus, Anchorape, Alaska, BRS04
T BUILD YOUN OWN POOL TABLET BAVE RONDREDST
Dwtailed Plans!! Exsy Step By Blep Instructions §10.98. —
Bahards Unkmited, Box 18585, Houston, Texas 77022

]
$1.00, BAD, 38444 Co, Ral. 38, Ous, CO 80743

By
O Milts, Box 54, FII'I'IIMLIH 4?”

101 PATTERNS, Gin, Movedion, Action Windmds plus
“Make Money Jg Sewing”. Only $4.00 Prepaid 181 Cless.
Mastarcoal JSM, P.0. Box &51, Park Fidge, ilincis S008E

(Contirmed on next pege)
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B9 IT YOURSELF
frown

ATT. OBILE HOME OWNERS — UMICOVER — Indulst-
od Mobsle Home Fools, A Bystem of Aluminum & Foam Pan:
v, with imeriociong Water Tight Starding Seama. Do- B-
Toussll Kits. 530ps Leaks & Rool Moiss Permanently, aso
i Ml if Surmiten by 30°F . afa Hadl @ Duig Wintst
& o Guarsrteed kor 20 Years in Writing Liniconer, 3405
Gwetaer Ad., Loorms, A, 85650 — For Information Call Toll
Fros, M Cal. 1-800-852-T7T77 Ask lor Oper. 820 — Out Cal
1-800-824- TRAN

SuOWEOBILE Food Warmer — Eaay Buld — Plans
52,50, Bom 1, Erval, NLH. 03579

RESILVER MIRAORS — Ol Formua and Instroctons.
Sand $4.00. — Pamail. 7O Mot Bth, Fredenc, Owklahoma
T2

SURPLUS Catslog B.000 Hems; Ebectronecs, Stersos.
Speakers, Alarmma, Tools, Games. Solar. Autc-Home. § Issues
$2.00. BMF[P), 110 Fosisr 51 Paabody, WA 01060,

WO TO WRITE YOUR DWN RESUME 30 pages practical
iratruction. sampies §4.85. Arthur Dywe, Cedifed Parsonnel
Consultant, TO8 EST Bidg., Ehyna. Ohio 44035

UPHOLSTERIMG SUPPLIES, Fabncs. Vinyia, Tools. Cars
Instruction Bookn, Free Catmlog. Jim Dendy Saes. Box
HFTIP, Cincinnat, Chio 45230

BOBILE HOME DWNERS Guide to Fining Foof and Win.
dow Logks. Bend E305 lo; BAS Enteprizes, 72 Dwelin
Walers Rd, Medford, OR 87501

ELECTROPLATING. Complets smateurs texibook. Al
mptaly Eloctropiste metalicnonmatallic tems 5995, Detads
free. Tropss, Box 85-P3, Palm Buay, Flonda 32605,

BEAUTIFUL CYPRESS CLOCK FROM FLORIDA. Low

ENTERPRISES, 1110 5. Rio Grande. #1”7 Dq:l 1078,
Oriando, Plonde 32805, ($2.00 refundable with frsl D)

PROJECTION TV .. . Comir your TY i project 7 Fool
picturs . . Fosulls squal o 52,500 projector . . Total coat Less
e 520000 , . PLANS & LENS $18.00 . . Mustrabed ivforma-
o FREE . Macocormbl, Washinglon  Crogssing.
Pennayhana 18877

BAVE — Maks your own chaning detarpenta for wss than
12¢ per quar. Bale, #irong guaranbesd lofmulalons. Send
$5.00 for imstructions and sempie Chemicals, Inc., Box 35T
Charnpaign, Hllinoes 61820

BMAEH Aluminum Cors the sy wery. — Blusprind 52,00,

Publicatons, Box £232 Louiwwies, 0207
PiBgar (5 % E ] hm%

Addressed Slamped Envelops it Free Ints. Precisicn Lats,
Bustrated DWES., Imrer Switch K4 524.85 PPD. Cal. R

et A B% Sales Tax, WC, Visa, biles - N - Miles, 8252
Garden Grova Bivd, Ste 19, Garden Grove, CA 52644,

ARTS & CRAFTS

FREE| Workfs Leading Novelty Ceimiog. 1800 Jokes,
Tncks, Science, Spofs, Hobbiss. Johneon-Smith, C-10, Wt
Clamang, Mich. 48043

YENTRILOGUISM Puppets! Catalog 51.00 (Rehundabbe).
Wahed, Box 420PM, Littieton, Cokormao 80160

PROFESSIOMAL MAGIC Catalog. 51,00 Same day Ser-
wice, No Substitutes. Fabulcus Magc, 1318 E. Chareaion_ Las
Vegas, Mevada 89104

BAKE Figurines, Plastercral, Liquid Latex Fubber, Cermant
Lawn Ormaments. Piastc Moida Sampls & Cataliog - $1.00,
ﬂ?m.hﬂ.m‘ , Windis 51655

AIMED Larnp Witz Send 2 00 For Color Cataiog.
Spector Dsiributors. 1870 Badey, Buftaio, New York 14240

LEARN Sta Glass An, wand 310 kv 2 Volumes o
Staned Glass Pnmer, Dept 56, 10033 Broadwey Terracs,
Cakland, CA B4t 1
“CREATE METAL SCULPTURES Using WUTS, BOLTE,
Eic. 58 llpstrations $5.00, Falph Mainea, 302 Slavens,
Batancord, lowa 52722 T
TEGETTING Started in Stlined Glass’ G0 Whittemons, Box

VENTRILOGUISM! COURSES, DUMMES. Brochee
$1.00 — Rlzzry's, 6034 S50 Pulsski, Chicago, Mnos 60629
GLANT MAGIC CATALOG — Owar 400 Tricks, 5200 —

Fedunable with 18! Order Pandorms Box 881 Rachmond,
Frchmond His,, Omo 44143

HANDCUFF Escapa Method Revesisd 52.00 SASE. Mr.
Davis, P.O. Box 1428 Warren, M 48000,
HOBBIES AND COLLECTIONS

COLLECT Military Modals, List 50¢. Vamon, Box 387 PM,
Blaldwin, Mew York 11510,

2085T, Hangver, Masy 02328,
100 [Aehurdabis)

Books, Took, Giass Saylescrata, 171 Man Streel, Mykth,
Y. 10860
T BUNE AND GTARS. Demgr them yoursel. Gend seil-
Eciresanad Mefum srvalops and T for simphs inatrecions and
38 raciant desigrs. Sung and Stary, Bos 1153, Sef Lake Cioty,
Laah B4110

Ei m EWE-WFMTH
Dacals, Exc. $2. 75 TG Ent., P.O. Box 13751, Oriando, Florida
e85,

CARTOONING, COMMERCIAL ARTS
& SIGN PAINTING

DECALS, EMBLEMSE, PATCHES

EMBLEMS and Inssgnsa Made in Small or Larges Lots for sy
Purposa. Free Calalng Esstern Emblam, S11PMW 188 St
Loy Cimy. W.J. OTDET

ANTIQUES, RELICS, INDIAN GOODS
AND CURIOS
INDLAMN Artifacts Lists 25¢, Birdpoints 37 50 Doren, Gukds
Book $8 81 PP Sechst, Doarfmid, MO B4T741

STAMP COLLECTING

CARTOOHM for monaey Ml Fres informaton. Caboo, Box 4117
P, Aratwmim, Calforria 32803
TWODERAN Carooning tawght by mall, Wris for fee bro-
chyra.  Carponerama—Bax  J83-2W, Branford, Coan
),
" BIGN Punbing — Eaay mathod, Free calaiogue. Faukmann

. Corieniown, Mossown B5023

% cAfooning oourse, Camoonisis Magarne,

both §3.00. Hartman, Box 30367, Linooin, Nebraske 88500

50 YEARS O Miteen differsrt Urfed Stales, owar Nty
yaam oid—25¢ with aporovals. Jason, Box T11-P, New
Fixchadie. Mew York 10804

1000 Foreign £2.00. 5000 $6.00. 10 pounds on [paper
$35.00. 5000 LISA $6.00; 10 pounds on paper $35.00, Con-
LN roguiars, commamonatives, high values. older msues.,
wic, Foreign lnrpe sae only picionials and commedmon slives on
papes $10.00 par pound; 3 pounds $25.00. Deliversd. Meyen,
5321 Flecning, Fichwmond, CA D4E04

CAMOONING. Froe Drodiure. PMe; Lanooning. bo
0 il Fres i

Box 408144, Datroft, Michigan 48240

MODELS, CARS, SHIPS, TRAINS,
PLAMES, ETC.

FRAME Your Own Protures. Manual Explaing How. Detads:
Huntson Frames, Bod 340, Sutherin, Oregon 37479,

BECRETE OF REPARING TV'E REVEALED. Anyone can
dod, .. Guarsntesd, Details Free, Ressarch, Box 517F, Braa,
(= el

FLOOR COVERING, Compiste instructions- Buying, bnstall:
ing, Wairaining Carpst, Linolsm, Tie. 150 Bustratons
;uu Corpets, Bon S3TPM, Rockport, WA, 01866

EXTERMINATE ROACHES, SPIDERS, RATS, MICE ana
many ofher Housahok! Pests. Laam about the iMethods and
Chapmicals the Proteisonals use. Send $100 8. D F. M,
P O. Box 582, Vandaiia, Onig 45377

BUILD Powerlul Alr Compressors om Old  Lwnmowar
Engires. SAVE Hundreds. Plans — §5.00. Vandergrifl, 437
Hiuston, Ambiled, Pacndybeani 10002

ATTENTICON PORK LOVERS: Build your own portable pg

conkad . Cormplete sasy pland. §5.00 (inchade s bonus bps on
cooking) Pork Losrs 102, PO Bon 15061, Durham, M.C
ITT0R

RECEIVE 80 Talevison Channais By Satsiine! Secrets
Aevaalad. 51, Meiar, Maple Street, Charevou, Whohgan
4§72

BECURITY YAULT — Protect From Fue. Thafl, Waler 1
Hoema, Your Vatusbis Documents, Jeweiry. sic. Gueranised
Unclelactabie Flans, Instructions $5 00, C¥ Sheton. P.O. Bax
250, Caernond, Fionda 32711

POTARY Wood Spimer Plans—. Paotures—55.00. PO,
Box B84, Lander, Wyo.. 2520

FREE WOODWORKING PLANS | 3 Unique Desigrs. Post-
age & Mandling—§1.00.—Flans, 2318, Liberty, Cuy. Falls,
Onio 44221

3 BEER Racpes - $1.00. 52 Wine Recipes - $3.00. Both
.00, Sempland. Depanment 374P, 825 Pos Strest, San
Francisco, CA 84108,

WATERBEDS §88.00 AMD YOUR WOOD, COMPLETE!
Catslogue $1.00. Discour! Walsrbeds, 3815-H R Stresl
Yenoouver, Washington S8683

FLYMG COATHANGERST Yos| Durable Frying Fun Toy
for Pevinies. Sample Instructions and Ful Suze Pana. Oy
$5.00. Arthar DaSelller, Box ZI8PM,. Indan Orchard, MA
01161
TLIVE Gisam Engno Kits, Marine, Slabonary, Walng
Beam. Boilers. Fitega. Fascenabng Modelas s Hobby,
$2. HPK, Confuck 34, Yonkers, "2, New York 10710

Bg ;

m&iﬂzﬂmﬂﬁ WW,ALBGH:I?

WODEL AIMPLANE NERS. Hore is he nformanon
you nead 1o securs Maxsmem performance o your modeds.
Beoonar el iaies mdrdon] secton lay-out. Bt and dredg dats on eght
mirfois sutable kor modats. propedes data kor Selarmining he
progent pich B diimeder D mlch e engine and airspeed,
drag dubi b hsslige, ehgre cylinders. cowled  and
unoowied, and oty weedul dels The dimensioms &re in mod-
whar's units, inches and ounces (ifer than feed &nd pounds, All
larmulas @re Semply &nd cisarh eaplained with worked oul
exmmyplea. Sond 55 00 wc ADDO, 271§ Soon dwe.. FL Worth,
TX e

TWODEL ARPLANES — Huge Catmlog S2.00. 5o
Manut Co.. bnc.. bonteauma, LA 50171
—ﬁ%ﬁwmmcmm:mm.
Grman——Phi-2, Bax B2, Shakmar. Fla, 32879

TOYS, GAMES, PUZILES,
HOVELTIES

TOPS! 100 Popular Potand Stamps (all dfferent] only 252,
hiystc, Daepl. P51, Camden, New York 13316

A.I'.'H.I.T! OWNLY, Gouge. Box BA-MS, Ehzabsthion, TN

HEKHHDUE!IHHIEM Landing Anniversary}, Mm-
rue Mouse, Donald Duck, Gooty (Hippapolamus), Anguita Tr-
angle. Only 10¢ 'when requesbng approwels. State ags.
Dougles Cook, Dept PM-10, Las Viegas. Nevads 85113

FREE! By « Norw Edition Listing thousands
ol Bargaing wnciuding U_S. & B N_A_ Biamps, Pacxats, Albwuma,
Accetoried Bl Suppid. Also ine Sk Trom our ADDicyad
Barvatnd, Bruy drny Of fidess, iU prompty, Planss. Jimasioen
Stamp, Depl. E21PM, Jemestcwn, MY 14701

$10.00 Cwinlog vakss Forsgn Mint §1.00 wiih Approvain
JAD Stamps, Box 747-M, Meibooma Basch, FL 32951

ICELAND Cofaction, 20 Diterent 5100, Approvals
Serdell, Box 8654, 5. Paul, 55106

10 Worlowide Starmps 10¢' Exctng approvals included.
JoyLyn, Bow 178, Chaenangoe, NY 13037

S0 AFFERENT Minl Britsh Colomies, Large Pictorials. Bar-
gain Pacxets Catalog $1.50. Grensr. 36 Cantiey, London,
Omimrio, Canads MEE 166,

ROMALD REAQAN INAUGURATION DAY Souvenic Cov-
or. Oflicially postrrarisd, addreased sy name of your choics,
wach LM, WALSM, BOX 304,

25 TOPMCALS 5 when requesting low proed approvals.
Stewan Ken, Boa 23884, Belkngham. Washngton BB227.
CAMADA Ten Lae Commemoratives 108 Cansdan
Approvals. Hardey Boardman. Lete Valley, Mevw York 14755

WIN Backgarmmon Games. Bookied §1.50. LA, Larson, AL
2. Bon 230135 Dear islang, O, 97054

EXCITING MEW Games of Mermads - Shebmais,
Instruchons plus exguisite seasielis. Send 3495 An-Facts,
505 Loa Robles, #1097, Pasagena, Caslomia 81101
TEPACE NVADERBLOCKBUSTER. £ n | secironi nand
Mk gemia, Send hor kned beochure, Algor, 1015 Bishop Street
454, Monolule, Mawail #6813

SOLVE RUBICS CUBEIY Bystaled  Shep-Brohp
Instructions. Satisfection Guarmniesd Rushed Fest Class.
$5.00 Cube Sohdion, Box 54 Berren Springs, Michigan
Ag0E

TOY Wocden Trams-Kit Or Asssmibesd Handcrafted. Cata-
iog §1.00 Refundable. Musderumf. P 0. Bax 142, Anbach, BiL
60002

§20.00 Camlogue Value for 51.00 with Appeovals. V.
Barnoias, 65 Charena Drive. MNew Brlain, Conmectoud
Da053

ALL DIFFERENT MINT ULE. a1 only 2¢ over facs vshes par
slamp, Send any amourt from 52 1o $40. The Wood Company,
Dept. M2, Box 240, Munces, 1N 47302

WOW! 110 All Ddferent Geqmany 104 Commemoralined,
Ajrmalls, High Valses, Bg Cataig. Bargaen Lists, Also, ling
Stamgs from our Approval Service, buy amvy of nons, nelum
Slamg, Dapl.  AZTPM,

promply, pledss
Jarnesiowen, WY 14701

BREATHTAKING Boautitul_ 50 Dfisrent mant Monaes pic-
ofals commamoratvas only 51,50 wilh el compiete sl
approvats, Pagoda, Box 132P, Sidnay, Ot 45388,

Mummrmwwm-’wmmm
For guerantesd booklel send 3220 m:

oA delaphonis.
Telephones, 115 Fussal 5.W,. Orangeburg, 5.C. #8115,

188  POPULAR MECHANICS

MAGIC TRICKS, JOKES,
VENTRILIGUISM

FREE Worlidwide packet. Panny approvals. Froslich. Box
W12-A, Marton Grova, 1, BO0S3,

PEMNY] Apprveais!
G2nd 5. San Diego, Calif. §2105

{Comtinued on NEx page)

catairgue! Kioater, 4184




STAMP COLLECTING
from

500 Lithuanls, Estonia, Latvia, Ukraine — Five Dollar:
Figa. 173 Linden. Maddietown, Mew York 10840

S0 BRINGS You 100 poional plus wirldvwids Sppiyvils
Capr. Shaw's Starmges, Box 277, Cosan Park, Maing 08063,

50 BPORTS PICTORIALS 35¢. Approvals. Arbour, 37T27M
Diewarmmyclile, Randallsiown, M2 21133

UNITED NATIONS 3 Complete Mirl Gots 25¢, Approvals.
Comotta, POB 1506-M, Lake Placid, Florda, 33852

50 DIFFERENT Ot U.S. batwesn 1061 and 1938 - $1.00.
Ed Roush, 423 Shapard, Mansfield, Onio 44907,

OLD 5. Swemps on Approvel Chester, Box 153850,
Phiaceiphia, Pe. 18111,

2,000,000 Stamps— 150 Courrnas — 2¢ Each. Baiden, Box
4149, Dearbom 48126

WORLD Wide Stamps moynbed in books on approvel 2¢
and up. TRAUST STAMP COMPANY, P.O. Box 100-P.
Jamaica, N.Y. 11435

CANADA, 50 different The. ﬂpmml.h.omnky Brow 1-C,
Samia. Ontano, Canada N7T THE

FREE Surpiise collecton sant with approvals. Gould, 1784
Unlon, San Francisco, B4123.
PLATEBLOCKS AMD MINT SIMGLES. MEW WHOLE-
BALE PRICE LISTS. BiG DISCOUNTS. AMPBCO, Baa
2006EM, S1. Loui, Mo, B3138

FREE 220 Unfted Stsiss and Woridwics SIEMOS. ARprow-
Bls Starmga PM, Box 1427, Bailfiowsr, CA BOTOS

FREE U.S. Mint Set Approvels, Hiklebrand, Box 4887,
Santi Clwrs, Califomis G505

FREE: 32 Page Uinited States and Unfed Mations Price List.
Brwriron, Bom E1054TC, Morth Miami, Flosds 33161,
COMMEMORATIVES — U8 Assorimant 252 Approvals
Lew's. Bom 2105, Abany, MY, 12220
ISAAEL 15 Diftgrweyt 102 Approvals. Sarm Chazen, Box 688,
Dy Baach, Florida T3444

100 Differwnt LS. 25¢, Approvals Bradigy, Box 42%P,
Midfiothlgn, WA 23113

ummmmmmnM1mm
Mavy complete $200. Free Lisl. Brooks, 2607 Avangs
Brookiyn, New ¥ork 11229

BARGAIN 100 Yrorkd-wide Stamps 25¢. Quality Apgrowvinis,
A, Parker, Box 143, West Brookliedd, Ma 01585

"WHOLESALE" U.5.—Fomign Pricelis! and catafog Fres!
Evarything Guaranised Schnedar, Box 1240, Grand Fapids,
Michugan 45501

COINS, TOKENS, CURRENCY

GOLD WibeE IM QARAGE SALFS & Praciical Guide Show-
Ing How To Opsrate Garags Sales hor Proft §3.00. Corumen
Preas, Box 26660, Chicago, Il 60626

FREE MAOGATINES Educsliona Detallas, JM Snes 89
Featharbed, Boothwyn, Pa. 10061

PLAYS, SONGS, MANUSCRIPTS

WRITE, SELL MIT SONGS, $7.50. Sawart, 4008 Bregs,
Cravatnnd, Onio 44113

FIVE Ditftmrert Mind Erntwr Coins 52,00 Coin Lists Fres.
Sayers, 1000 Unaka, Johnaon City, Tennessas 37601

MUSIC INSTRUCTIONS &
INSTRUMENTS

CURREMCY For Colector or investor, List §1 00, Horweded,
Box 2395, Wast Lalayetis, Indana 47908

SCARCE CENTS, 25 - Difwram Lincolns 1010P-12305,
5500 Tipmoo, Bon 3413PM, Tuscon, AZ BST22.

COIN Collacting for Immstment and Profis Cins Roll of bul-
falo Mickais are now wort §13.000.00. Whars 10 Buy snd Sall
Caoins. §2.50 Brngs you The In'ormation. Moged Enterprises,
Dept. 104, 13257 Street. F.L Box 63, Richmond HiE, NY
11418

BINOCULARS, TELESCOPES

MICROSCOPES, MAGNIFIERS

BINOCULARS Repaired Expert Professsonal Servce.
Tele-oplics. 5514 Lawrence. Chicaga. IL 60630,

PHOTOS & PHOTO SUPPLIES

ACCORDIONS - Famous Makes, 40 Modots! Imporer-io-
You Prices. Savel Cordovox and Bufton Style. Home Trial,
Trade-ins. Tarms. Free Catslogs! Accordion Corporstion,
Depld. R, 6535 Baimont, Chicago, 60641

DOW'T MAKE A COSTLY BESTAKE Carelully ressarched
oot tefls how 10 select a new or used piand. Send $3.00 ko
C. A. Beach, Dapt. 1-4, 8110 Whitemond Or., Richmond, YA
327

BEAUTWULLY SIMPLE KITS — BIMPLY BEAUTIFUL
DULCIMER, Mountain and Hachmansd Dulcimes kits of exteg-
tionmd quailty. Free 12 page cainlog upon request. Green River
Duacimars, Box 768, Ekhom, Kenfucky 42733

NEW - GUITAR NUMBER BOOK, No noles.

“Saplambar Song
othaws. $4.05. Gienveew Publicahons, P.O. Boa 523, Grand
Blang, Mich. 45435

WODAK FILM e 110-135mm Cortifoaes for jen mis of
Trash Modas fiém plus ben cushom snargements &« 10or 5«7,
Send 30.00. A7 MARKETING, 3742 E cian School, Bex
102, Phosnis, Anzona BS018

COLOR SBLIDES

TRAAVEL Coforsides. Workdwide Calslog T5¢. Worldwide,
TLIT-M Washburn, Mnneapols, MK 55423

VIETHAM Cokor Shoe Ché $3.08 ssch. mo Aberdesn
Piace, Aflantic City, Mew Jorsey 8401

WOW! Bcaniennial Scuvenit Sheet Worth Over 52,00 Pius
100 Defferert ‘Workdwide 25¢ Win Approvals.  Tarmesal
Prslateiics, Sdar City, Morth Carchng 27344

SPECTACULAR Workd Callsctan — 10¢. Vatican Ghana,

San Maring U5, Ausgie, nimaly, Space, Cwer 100 diffenent!
Pua UG Cwalog. Approvals, Global. Bou T42-P36,

Oiympia, Washington 28507

FREE Wond Wide Slamps with Aggwovals. Chaprmans, Bos
457, Gadesburg, Michigan 45053
" §5.00 Value, 100 Differsnt Linited States Commemoratives
$1.00; Brynon, Box 8129, Tokedo, (e 43605

111 Werid-15¢. Inciudes inangies, diamonds. Mongolis.
Approvats. KEMSCO, Dept-0, Box 531, Wetumpha, Alstames,
i

50 ARGENTIMA — Different 10¢ Approvals. Gobestamga,
Box 680, Saco, Maine 04072

BOOKS & PUBLICATIONS

FREE BROCHURE! £00 Seif-improvernent Booxs! Homa
Marweiplace, 106-A Riano, Clovis, Caiomia §3812

SELF-IMPROVEMENT BO0KS, Frea Calaiogue. Welan,
R4 780, Balmaviie, Ark. 72501

FREE - Book Catalog - Al Sabyacts - WRITE - A& B Gifts,
10113 Joarschke Crive, @204, (rass Valley, Calikcenia
B5ME,

PUBLIEH Your Bool ! Jomn our succassiul suthoms. Publcrty,
ivarlising, basutilul booxs, Allsubjects invited. Send lor lact-
Tiled booket and kes manuscngd repon. Carlion Press. Depl
PN, 84 Filth Bwarnss Maw York 10011

PUBLISHER'S OYERSTOCKS, BARGAN BOOKS. 2,000
Tiles. all Sutyactsl Free Catalog: Hamilton, $8-51 Clapbosrd.
Candeiry, CT (8810

LOOK! 358 wWorkd Stemps 51.00 Workhesde Approvals,
Kondikg, Herstany, L 82545

“INVERTED ERROR"™ = 100 Diffacent Linfied Staies, S0¢
with Approvais. Baimont Stamps, Washingion, D C. 20015

UK. 8 Wity Sets §1.000 LLS. 100 Different Commamaors:

tves §1.00| Approvals. Gordon Davison. Kay Largo, Flonda
33037

FAEE Book. Prophat Eljah Comeng Balors Chnisl. Megidos
Missen, Depl 83, 481 Thusion Foed, Fochester, MY
14618,

HOW TO LIVE WITH THE METRIC SYSTEM inloprmative
Mustrated Simplifed Language Setsiactonbionsy beck
Oy §3.00 {Posipast]. METRIOMICS, Depl P, Box 12448,
Fort Wayne, Incana 46863

IMTERMATHOMAL Catalog wahsable i makers, repairers of
stringad nstruments. imMporsd woods, parts. BCCESBONEE,
kiz. Fina Garman-made violing, violas, cellos. basses and
bows. Send 25¢ for calalog 10% Credd Cerbhicate will be
encilsed. Imematonal Vicin Company Lid,, Depl FF, 4029
W, Batvecksre Ave., Bafimone, Md, 21215,

PLAY MUSIC by Leaming mnd Understanding Whzaical
Siructure and Harmony Through Chords end Scalss. Two
Wi Bloies 1of Nowica Bnd Experigncsd Musinns end Taach-
s, Write ior Free Information. MLE Publishing, Depd. 1100,
Box 2261, Mansteld, Ohio 44505

SUPER-SAVINGS Gudar Stongs, Accessories, Efects
Pedals, Microphones, etc. Free Catalog, Super-Save Musac,
Box S84, Morganton, N.C. 28555

ACCORDION Top Brands, Cordovox, Buy Desct Tremen-
dous dscourts. Trades accepied. Free beochurs PM.
Accorion-CO-Rama, 16 West 190h Siresl, New York, MY,
10011,

PLANOS, PLAYERS, PUMP ORGANS. Aebuid and repair,
Calalog of “How-To™ books, §2.00 (refundable). Vestal Press,
Vasial 11, Maw York 13850,

EASY Pliy and Make! Qualty Duicimers, Banjos, Hamr
mered Dulcimars, Instruments and Kits, trom 529, (Brochure),
HERE, INC. #P. 28 SE Main 5!, Minnsapolis, Minnesotn
55414

ELECTRIFY Player Pianca, Pump Organa Quickly. inex-
pansivaly with Lee Silent Suction Units, YWrite: Les Music, P.O
Box 308F. Cubver, Oregon 87734

STRINGS! ALL KINDE - DISCOUNTS Pars, AcCHsaciies.
Calalog 25¢. Stringhing, Box 5444, Lindentsll, Flushing, NY.
11354

POEMS Set To Muskc. Nashvile Music Productions, Box
ADD0 1 P, Mashrile, Tennasses 37204

MUSICAL Instromacts Mot Lined increckble prices: Ampe.
PA Gear. A insburments, salactor. Sam  Asgh,
Esablishod 1924, S00-845-3518, NYE: (212 J47-T75T,

110 Larpa Colorful Wordwide Ficionais and Topecass - 25¢
with Approvals. Whirey, Box 2279, Bvamales, Orntaro
LET 354.

OLDW.8. STAMPS! “Unfine " used medium and hgher val-
uad wm wiﬁmﬁuhm

FREE Scotts Masta Gmﬂmm‘fm&qm-
ils. Bangain Service, Box 5345, Santa Ana. Calll. 22704

FREE Maidive Dwsney Sal, Request Appeouals. Alpaugh,
Box 225, Highbricdgs, M) (B&I0

OME To Thema Cont Approwals. Catatog ignoned! Pipar, Box
G-1, Pleasani Hil, OM 45358

43 DIFFERENT U.5. ARMAILES $2.00; Mimt 515.00;
Ebeding, Box 2218, Neptuna City, M 07753

T UBA. (Plenty Commemoratves)—35¢,
Gatewond, Box 12508, Wnston-Sakm, NC 27107

TOPICALS 25 BEAUTIES 108 wilh Aggwovals
Datnstamps, Boa 5652, Jackscrwily, Fla, 32207

FREEI 3 Diffevarit Foringn Sels whan requesting approvals
Dascounits - Special Oflers. AL.G. Sales, Box 1085, Jamaica,
WY, 11431

Deot. B-21, Bos 482, Quincy, MA 02169,

U5, SPECIAL, 25 Datherant Alrmaits, §7 .00 Whan Fadgiest-
Ing LS. or YWorkdwics Approvsls. Specify Inenssts, Diamond
Stamp, Box 524-M, Biddeford, ME (005

WILDEANESS Living! Srwiter, Food, Power, Sell-Detenss
Books. Free Catalog. Aspen Cabten. Box 2517, Flagsall,
Asporg B0

BOOK Paiart Drafeng. Foarms for Pateots $3.00. PO, Box
400914, Dallas, TH 75240

HOME EMPLOYMENT ANDLOCAL ZONING. Boosle ista
Tl DsmireBEang neol invoheneg cusbormsy PRl @ you? howse
plus suQoestons 1o dealing wan zoning lews 5400 m:
Muttibartin. Inc.. Box 1748, Duasher. PA 10025

SAVE 3070 o paperbacis. Many ies. FREE caisiog
Bend two 181, class slamps: Fagosa , B2 Oivve
Sirest-PM2, Sana Barbara, Caifornia 53101 USA

THOUSAMNDS Made Thoough Sempie Homemade “How To™
Baookdats. Low Investment, Lege Return. Complels Details
Bowsan. P.O. Box 304, Houghbon, M 40531

BORMYTHM BREAKTHROUAH! Fend HIGH, LOW, CRIT-
ICAL days. Tesl COMPATIBIITY with kver, Inacds] Free
detgds. Kelico Enterprines. 2801 Wost T, G, Joster, Suite 120,
Houslon, TX Tr018

BOOKS GALDRE! Crar 400 Tiles to Choose from, Fres:
Caiaing Brftain, 2244 Manor, P2, UpperDarby. PA 18081

HOWE BUYING AND LOAN GUIDE Booklet by Fleal Estate
Anorngy, Sueve §55 on Closing Costs. Hidden Costs, Gim-
mucks, Wha! Bankers, Birolens and Lawyars Don't Tell! Send
$3.98 to; Laurs Pubhesbons, Oepl. P, Bax 8411, Podsmouth,

HOW To Write a Hit Song and Seill it §7 50 Postpaid. Austin
House, 19 Horon Ave., New Fochedle, N.Y. 10801

BANJIO AMD MANDOLIN KITS: Baal the Increditie Prices
of Fitkahed instryrmants by Bullding Yow Own o e Wall-
Kngwn Quality Kits. Free Inkemation, Write:  Stewart-
MaeDonald, Bax B00B, A, Ohio 45701, Or Call Toll Fres
BOO-B4E-22TI.

EDUCATION & INSTRUCTIONS

DETECTIVES. Exciting Profeasion. Use Secrst Equipment.
Easy hame study course; Diploma. Sand §1.00 lor "Delectve
Career Wit Fouss School, Depl. P-102, Box 2480, Cosis
Mgea, CA Q2626

FREE Self Improwsman (nformabon! Cline Clark, Box
TEE25-PA, Los Angeses. Caiil. BO0TS

SPECIAL AGENT COURSES. Free Informaton.
Crminodogy Canter, P.0. Box 88358, Washington, D.C.
2005

COLLEGE DEGREES BY BAIL!! Now direciony, "Colags
Without Campus” revesls whorne, hiew 10 obiain your soormd-
e degres by mall Hundreds of colleges &l ower Bw couniry,
Onmly §3.88 posipaid Moneyback guamntes Essiem
Enlerprises. 100-18 Casals Place, Bronx, MY 10475,

FREE Ravaahng detalls. Buccess, Box 13157 -M2, Columbus,
Dimio 43213,

vaz (Continusd on next page)
FAEE Cataiogll 400 Self kmproverment Books. BC-T,
Box-206, Flin, Ml 48503 FEBRUARY 1987 189



EDUCATION & INSTRUCTIONS
froem

LEARMT EASYL 10 Tips On How To Become A Befier Siu-
dent " Fres Deisis 'Ward Entapasas, P 0. Bex 84-C, Ellicon
awtion, Buftalo, Mew York 14205

OVERCOMING FINANCIAL STRESS Proven effective
shops 1 clire oo g wod! B350 check or M.O. W S8 L
Enterprises. P.O. Box B05-A, Marrisville, PA 19067

BOOKKEEPING Or Accownting! Easy home-study plan

prepanes you quickly Io 00 yOur Own Dooks . . . of oihers
Apptmtdlu'\f-uurl.Frn Amnunﬁnqmrmn Wit
Accounting Schiood, Dept. PBCCO, MNewpon Baach, A
B2B60.

LEARNM Fiowsr Arangng and Flonstry. Stan business o
hobbry. Free normaton on home shedy course. Ldetima
Carser  Schoois, Depl B-774. 2251 Barry Avenwe, Loa
Angates, Catornia D0064.

UNIVERSITY DEQREES BY MAIL Programs| Bachelors,
Mesters, PH.D's . . Froe revealing details. Counssling, Box
J1T-PME, Tustn, California 52680,

KID8 iM HIOH SBCHOOLT CAN'T AFFORD COLLEGE?
THOUSAMDS of scholarships and grants ane available. For
complate addressed and matrucion. $14.95 o L GODIN,
PO, Box 16661, San Anlorio, Taxas 7TRZ16.

KNOW YOURSELF through yoeur hsndwnting. Details Fres.
Alphagraphs, Box 2823, Lakeland, Flonds 33803

YOUR Name to all rea Classifiscs under hesding you man,
M msue $1.00.—— Future, PO Box 605, Dept 2.
Alabaster, Ala 35007

SWOODWORKERS MeacedS. Builkl pans for us. For spec-
Weatong and prces paid. send $1.00 kK oower Gty o Box
33924, Dorwer, CO 50233

LEARN DMUTAL Computsr Technology through Corre-
fpirdiecce. Fre Couss Descrightn. innovitive Home: Bhudy,
Box 1048-M indan Rocks Beach, FL 33535

EARM 515 o 530 in A Conditioning — abon. Basic
Course with Testn and Answers. $37.50 Sample Season
$3.50, Box Z21007, Carmel, CA 93823

spending lor expangive schooing. read ‘Drafing Pravas”
anty $12.50. Jeanne Sales, Bor 22485, Fi. Lavderdale. FL
13335

EMPLOYMENT INFORMATION

TRAVEL AgeniTour Gasde! Horme-siudy plan axplaing
axciing Travel Canpers, how 1o qualty kor raved becsedits
Approved fof Veterens. Free Brochura, Trovel School, Deot
PBCCO, Newpor Beach, CA B26E0.

COLEMAN CAMP GEAR Repar. Eam 83 ywou laam Bl
home for profit or hobby. Lenderns, Slowes, henters. al mod-
Bl Modern Schools, Dept, PM, 4225 N Brown Awve,
Soorsdam. AL BSIS

. HEW WAY TO REMEMBER. Mo

aie resulls) Free informakion. Inmﬂmmw
B5PM ViaLapaz, Pacilc Palisades. Calilpmia 9272
DAAFTING 1= 8 great career® Men, women. MNo previous
SEPSNONcE of special talen! meeded, YWe RN you Bt home In
spare tima, Gal hee lacts. Wrie: Nonh Armevican School ol
Dtﬂu Dept. PBCCO, 4500 Campus, Newport Beach, CA

mmnumnn Learmad sasily at home. Accredied
NHEC. Gl Approved. MILEE BRYANT SCHOOLS, INC.
Dapt. P, 3831 Sapcioon, Sacramento, California BSEE0

EXTENSIOIMN Ard Posd -Gorachuibe Awards in Philosogdy. At
Boience. Botanc, Medicine. Homeopathy. Redianecs, and oth-
am. 30 subjects Cuvicutar free (airmail 57.00 refundable)
Registrar, Sussas Callege of Technology, Highhahd, Danatll,
Susesn, England

RADIEETHESIA, Rofonics, Dowsing £.5 P, Courses and
Equipman lliustated Cataiog 1 00 [relundatés) Established
27 ymarn. Depl. PMA, Broce Copen. Highiedd. Danshai,
Sussex, England AH17 TEL

FREE CATALOG - LEARN AUCTIONEERING! Nashwile
Auction School, Bax 180, Deparirent 2, Liwrenceturg, Tenn
38454

LEARN Sewing bMaching rapainng. A profiteble Trade, Easy
I lsarn, Frem details. Sewing Center, 187 FR. Aochells, GA
ore

REISCH WORLD WIDE COLLEGE OF AUCTIONEERING,
NG, 'WorkTs Larpast-46 yaars. Tarm soon, Free cEisiog VA
Appicnesd, Moderm Auctitn Libvary "FREE" with etdrant,
5154235242 — Cof. Gordon € Taylor, P O Bow 849, Dept
18, Mason City, 1A 50401

YOU CAN BE A JET EMGIMETAS TURBINE OPERAA-
TOR, Maintananca Technician, inspecior. More! 44 Leason
Homegtudy Courss - Theory, Cperafion, Mareaancs, Cheer-
Pl IFigpection, Toachnical Siilts - Aircra®, Moo Aircialfl. Deplo-
ma Awwmced! Estabfished 1857, Defals - Amesican Jei
Schoot, Dept. PM, Darby, MT 58820 |405)1345-2100.

LEARN Aslesp o awaka. Reconds, tapes. equipmant! Fres
calmiog! Oravesr PR-400, Auihoso, Mew Maxico BE3S

AUCTONEERING: Mendenhall School ol Auctionsenng,
High Point, North Caming 27263 Fres Intormaton,

EARN Monry - Commencial A, Calligragshy . Yantiy, Bos
11810, Pigua, Oh. 45358

HIGH SCHOOL DIPLOMA
AT HOME FAST!

DAPLOWA i jusl 16 maniha! Tosis taken gt home. Low
bution/'onty $48 down. Mationaly mcogrized. Individual coun-
ssling. Free school rng. Call Fres 1-800-327-8103
Cambricge Academy [FM-2), 08 E Dsceols, Stuar, FL
33404

AUTOSUGGESTION. Sleap-lsamsng hesdguartars! T apes,
recortis. books, Gigantc catalog free. Research Associabon,
Box 24PM. Otyrmipns, Washengion 98501

HIGH SCHOOL a! home. No classes. [nploma awarded
informaton irea. Mo salesman wi cal Amancan School,
D, 30245, B50 € 58th 51, Chicago, IL 60837, Phona Fres
1-B00-521-5800 [llings B00-372-5858). Give as year High
Setool !

JOB Markst 1980's - Labor Repon - §2 - Concepts, Box 228,
Lonou HEl Stahon, Mew Yo, Mew York 10031

SAUDY ARABLA NEEDS YOU — "How To Get A Job in Onl
PRich Saudi Arstus”™ could change your Yulure, B2 page com-
plate siormation guide. $6.50. Axtor Publicabons, Bex 482M,
South Orangs, New Jersay 07079

AUST-A-A-L-A . . . N-EW Z-E-A-L-A-N-D WANT
YOUT — 17.500 JOBS!| — PAD TRANSPORTATION! —
HEW REPOAT! — 2 — MONEYBACK GUARANTEE! —
"AUSTRALIA COMMISSION,” DEPARTMENT 804-T1,
HATIOMAL PARESS DLUILDING, WASMINGTON, D.C.
H00AS

CAREER Selsction « Discove' Aptitudes - Abifties « inter:
st - Job Fislds - A Home < Guasnieed - 530 - Concepls, Box
28, Lenox HHl Staton, New Yok, New York 10031

ROCKY MOUNTAMN EMFLOYMENT NEWSLETTER!
Colocado, idaho, Montana, Woming® Curanl Openshgs —
AR Occupations” Froa Dotats Irterncntain-L, 3508
Barch, Cheyenne, Wyomsng B2001

JOBS OVERSEASR .  (Inciyding Alasia
Global Employment. Box BOB-FI, Matioral
B2050,

Free Details,
. Calforma

AUSTRALLA -Meaw Iaafand! 50,000 Jobe' Big Pay! Frea
irmraporticn. Listings £2.00. inormmtion B8 counlrias. Ausies,
Box 772, Cypress, CA 0830,

FLORIDA Mesds policeman, security officers, wamens
City-County-Stass, 1001 smploysrs. Live in tha sunshing
state. Dotails, SASE. Col Staney, Bong Buading 144, 500
Eas! Contral. Winier Haven, Furida 33880

CRADSE-COUNTRY EMPLOYMENT MHEWSLETTER!

Porfiand, LA, Dralles, Mismi, Cracago. MY Currenl open-

All protessions!t Free Detads Matnal, 1387
Robert Driva, Zionaville, W 46077

OVERSEAS EMPLOYMENT - Msn and Woman - Europe,
South Pacific, Asia_ South Amarca and Alaska - Eam $10,000
- $50,000 yaarly - Most Oocupatons - Free Dedsily on Latesd
Computer Lists. Aece Intematonal, Box B640-A, San Diega,
Califorma 92106

HAWAII Employmant Infgrmabion  Pacdic Employmean
MNews Dapl PM Box 871 Khe, Hawes 98753

SAUDH ARMABIA Neads You You Meed “Haow To Get A Job
In Saaxdl Armbia ~ B2 Page inkormation Cude $6.50. Asior
Publicalions, Box 487%, South Orange, M.J 07079

WORTH CARDLIMA: Compleie list of curent oppanunheas
wn and around the very rapsdly growing Fessarch Trigngis
Park, incuding Aalegh. Ourhem and Chapel Hill 5500
Trigngher Dpportunities 103, P.C. Box 15081, Dutam, N.C
ITT0S

TEXAS, Some Areas Booming. Send Typa work Dedsred
with £5.00 for Job Informaton. Feport, Box 38618 Housion
Tesas 77088

a1 0000 1o $3480,000.00 e Tracior Traker Oparalon Man
s Women ane nesadsd. Fres min on lsamang. POH ine., 5000
Peradiss Bd., Sufte BI0TPM, Las Veges, ME 89178

SAUDI ARABILA, Suilled Armercans Wanted. Big Money, No
Tanen. Froe Travel, Gas — 25¢, — Smnd 58 00 for Lest of 40
Firma Hiring now, Free Aapot incsuded Kesco, Box 129,
Krobar, Saud Arabia

USED Courmes'! Books! Lets 25 Smahs, 124
Mariborough, Salem, Massachusalts 01870

CLOCK AMD WATCH REPAIR Booky Free catsiog. Narth
Amencan. Box TTABA, Fox Fiver Giove, liinols 80021
HOW To Become Financialy Securs o B0 Days! Speed
promgtions, Flgise you #3. Free delails. LMS, Box 217,
Morseil, Mans. 02061

180 POPULAR MECHAMNICS

HELP WANTED

TEXAS REFINERY CORP. offers PLENTY OF MONEY
plus cash bonuses, frings banefis to mahse ndadusl in your
wga FAegardess of sxpicignce, Write. W.F Sears, Pros.
Toway Relingy Com | Bax 711 Foet Worth, Texas 78101

OVERSEAS Empioyment . _ . 520,000 - $80,000 + Free
Fgport!  Empioyment  Interrationsl, Box  ZBC1T-AR,
Indignapolis. Irdians 48225

BAKE 34,000 morthly, o horme, o sges, Mexpenenced
Send 51000 hor security, Paul Albrechl, 125 Church Street.
Keyyport, New Jarsay O7TAS

FOR INVENTORS

IMVENTORS: Il you have an invention for sale or scense,
s for fres Dooiied axplainmg Pow wa SAN Relp ypou Kesshor
Sales Comp. C-52-F|. Fremont, Citee £3420

PROVEN TRACK RECORD — |f you have & marketatie
[rreption. wee can help you 10 “cash in”. We hawe marketing,
manulacturing and anginsenng sepertiss - and wwccsashl
products sefing in slores natomids. Lst's gat stated? Sand
for Desclgaurs  statemen today, TRANSCONTIMENTAL
MARKETING, INC. 8538 Sunsel Bhd . Los Angeles,
Cawlorma B0028

FRAEE CATALDG, TWO INVENTIONS LLUSTRATED.
How To Promote Your invention, P.0. Box 2. Blllerica, BA
(3] =53]

PROFESBIOMAL Maches Shop Mow Avalable bo kven-
ors and Hobteyeists, Mg, PO Box 1221, Bolingtrook, 1L
[t

INVENTORS — Uvited Stales Patent Ofice Searches.
Payent Denvpiopment Engineoring and Mawsting of your
Invenbons. ideas with manufaciurers contracis. Send for
FREE INYENTION CERTIFICATES and Inventicsn miorma-
fiof. Sening Invental Since 1048 GEORGE SPECTOW,
LICENSED PROFESSIOMNAL PATENT ENGINEER, Fonmer
UMITED STATES PATENT OFFICE EXAMINER—3815
Woolworth Bullding, Mew Yok, 10007

U.S. PATENT Oifice Searches, 234 Broadway, Fioom 3815,
Mow Tork 10007 Fres invertion ceificaes

REGISTERED PATENT ATTORMEY. Apoications and
Ssarches, Mal Sernice. Free Preliminary Revew. Box
392PM, hbilwood. MY 10548

INVENTORS Palant vour trvention. Free inaisl Congults-
mon. We are Regatersd by e U5 Gowernmem, Vickor J,
Ewvana & Co. 4837 Eastern Awe. N.E. Washingion D.C.
20018, Since 1868,

REGISTERED PATEMT ATTORMEY 'Waahingion D.C.
Sadbarty. Donakd A FKetSestnngs. 414 Hungeriord DOrive, Suits
411, Rockyile, Marylasd 20850

PROTECT Your Imenton. Asgistesd Paterd ARomey,
Many Yews Exparonca, sl Figlds. Individusl Inventor's Prob-
pms Geven Specal Consdenstion. YVery Reasonable Charges.
‘Writa ior Frea Informabon. Pewl M, Gallaghes 105 W Adams,
Chipago, Meama 60603

HOMPROFIT Foundation heips imvemors. vWices! range of
sorvices, Froe recording forms, Free evalustion, AMilisted
Irventors Foundaton, 501-B lowa, Colorass Springs, Co.
AR

PROTECT, Sell kwentions by YOURSELF; Patent Coun-
solice Fuvepls How, 5500 C.T. Bargesan, Box 438,
Wrightsiown, N.J. 0BSEZ

BRAEAKTHROUGH for inventors! Expenenced Pabent Alor-
nery, ember ol APLA, Explains the Patent Process thormugh-
ty. step-try-step. How o Evaluais Mew ideas. Avod Prifals,
How o Develop, Protect and Market invantions Safely, Suc-
cednluily| Cassette. Sand $12.95, plus $1.50 Handiing toc
Bogrtape Corporshon. Box 8128, Grand Rapids. Michigan
Ao,

HEW! Pakeating ¥ ouf Invenhon Yourss! ™ 529 85, Gusran-
tead® Fegisiemss Practionsr, T400-PM, Washington, DC
20044

MEED FINAMCING FOR YOUR IMYENTIONT Wa tring
imvatices and privale investons together. Call: 800-835-1027
il Frep. I Karmas: 316-221-0552, Invesirmen! Connecbons.
421 State Bars Bing., Dapl. M. Winlield, Kanses 67158

PATENT AMD DEVELOP Your Irvention. Registered
Patent Agenl and Licensad Professonal Enginee:, Send for
FREE PATENT IMFORMATION Every Invealor Shiudd Hawvs.
Richard L. Milier, 3612 Wooheorth Bulding, bies Yoo, Miw
Yoo 10007, (212; 267-5252

MAIL SERVICE. Apphcations and ssarches. Free prelimi-
nary review and estmale. Enrolled by US Paient Oifce.
Metson Berrman, 1008 0N, Pacic Palssdes, Califomis
b 1]

INVENTIONS WANTED
LEARM bow o offer your imvantion for sale or icense. Free
Dookied pullines procedures, Moyaly il AeQuinkManiE
Keesalar Spley Corparation, C-52-0W, Framont, Dhio 43420,

[Continued on neal page)
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CONCHPLS
'H'I'I'Hh' ﬂ-\Fﬂ.IHI WTW Pirtaburgh, P& 15232

INVEMTIONS MARKETED! Cash Royaties| FREE INVEN-
TOM FROTECTION CERTWFICATES. George Specior
Manuiaciurers Represantatbres. Woolworth Bulkding, Mew
Wk, MUY, 10007

MANUFACTUHER BEEXING INVENTIOMSE. ADYANTEX
INTERMATIONAL, 1700 17TTH WNW, WASHINGTON, DC
Po03d.

REAL ESTATE & FARMS

CANADIAN LAND FROM 4700 AW ACRE. Low Monfily
Payrmads. Chaice Propecdies scross Canada. ideal kv Cal.

Imgea, Hunting, Fishing & investment. 12 Month Exchangs
lelglﬂl‘ll.lnyni'lm wie: Canadian Estale Land,
Dege. 230, 206 Lawonce Ave. Wesl, Toronto, Conada

MIEM 3AS

FREE| Bug Sprng Cadsiogl Cwer 5,400 couriry propartes
described, photurad| Land, Farma, Homes, Businesses, Recrs:
wfion, Aglingrrgr buys! Salected best thruowl the LULS, Owar
TOO officws, 43 states All Across Americal Yours FREE from
e Word s Lagest! STROUT REALTY, Inc., 7 5. Daarboen,
Depl. 5800, ChicaQo, IL 60603,

BN . .. FREE , .. BPRSNG CATALOCG! Owar 2800 1op
valysn comil 0 coasl' UNITED FARM AGENCY, &12-FM
Wast 4THh, Kansas City, Mo, 64112,

ADY. AGENCIES, ADY. SERVICES,
BMAILING LISTS

EXPERT Assistance jor maibrder, advertaers. Rabs-book
isadng rewspapers, magazines $7.00. Choago Advetaing
%. 20-EM Jackson, Chicige, S0804

L IC
M CAN BE MOST PROFITABLE AND REWARDING.
PROBLEM 5 TO KNOW WHAT TO DO. WHAT MOT TO DO,

CATIONI. EXPERT COPY BERVICE 18 ALL YOURS AT ND
IMCREASE OVER PUBLISHER'S STANDARD RATES,
CHANCES ARE YOU WILL SAYE BMOMEY, WRITE TODAY
FOR FREE DETAILS PFLUS YOUR FREE COPY OF “MAIL-
ORDER ADVERTISER'S RATE GUIDE", COLULMBILA
ADYERTISING AGEMCY, BOX 1285-Ph-2. RICHMOMD,
INCHAMA 47374

“HOW TO WRITE & CLASSITIED AD THAT PAVE] Step -
By - Bty Misriessl. Orehar Toekiny' $3.00 - Fipburidalris. Wanston
Associtas, Suite 365, FM2, 2040 YWissarsin, Miveidoes, Wis.

LIGUIDATING Fiorida Land, 75 = 125 Lots For Homes O
Mobile Homes, Lake Weir &ooess, Ooala Arpa 55,595, 353
DM, 358 MO. PH. Froa 1.800-521-4098 Dr Wiie: (1) 1424 MW
First Ave., Ocala, FL 32670,

42,000,000 ACRES Waluabis Governmant land svadabis
e e S5 B por acre. Campsiies, fama, he Fabuious
brusirisss opporiuntes. Lxiest report! Send §2.00. Sabstacnion
Guarsrised. American Land Dwsposal. Box §13-A. Holland,
Michigen £5423,

PERSOMALIDTED Pocket Rubber Stamp. 3 Lines §2 05,
Batl-A Enterpraad. 12100 Valley Sprng Lane, #308-P, Studio
, Califomin B1604

Yo P and
e Ml §1 .00 refurdatie on brst onder, £37 5. Evergroen,
Barmenalke, 0108,

OFFICE SUPPLIES

10-20 ACHES n labiilous Morthem IDAHD. Chosce M n
beautiiul Bmbered setings, tn Ma head of lake, hutsng &
recragtion oourtry, Assacnably priced. Terma. Parcels with
comesic wibsr ard [ovwer iviiabis, A unigue ooporunity tor
EOURITY living Bl B Deal. Write for fres nformason: MATIOMAL
ASBOCIATED FROPERTIES, Dept. GG, 1131 Sherman,
Copur o Alpre, 1D, B3814 [206G6L-8161]

CALIFORMIA. Acrasge. Lots 540 down. 340 monmily. Bax
26291, Lok Anpaiss S0035

SELL Your Own Home 5585
BT

PO, Box 728, Tifin, Obg

SOUTHERN Calforrea Supar Flentsl Units. Makes Dwn
Paymen Wih 35% Down. 25808 Lucille, Lomila, Oa BOTIT

BUYING & SELLING

SCAAP Silver Ewcinical Comaed Pounid, Forklift Contacts,
Industnal Scrap Siver, Sitver Soicer, Starkng and Gokd Jew-
piry. Sond Sempie for My Ofer. A1 Samples Resturmed. Bob
Lesrcrak, 852 Myritm Br, Elizabeth, M) 07202 (201) 353
5O4E.

EXPORT-IMPORT

“E500 Fasi-Sellers™ Freo Bmchures! Brighion, Bom
81300-B2 Cleveland COH 44101

PLASTIC BAGS

HOW TO MAKE MONEY THROUGH CLASEWFIED AD-
VERTISING, Bookiel shows. you how b0 BLart your own. Dusk-
ness with Classitied Advertmeng, DMLY §1.00 FOR BOOK-
LET — (52.00 coupcn refundable with Tirsl order). ME
KAPPEL, POPULAR MECHAMICHE, DEPT. P, I WEST
ETTH ST, HEW YORK, MY 1018

1T
with E-Z Stamgar—Holds Folls ol 100 or 500 ULS. Poatags
Stamps— Audlamatcaily mostens and affaes one slama &1 8
Eme—Send 51704 [Ada §1.5) jor Postage and Handing|
Today—Wiite ior free Brocfure. Bourne's, Bon BO0-8B,
Cotuit, WM&, 02635, SATISFACTION QUARANTEED,

PRINTING PRESSES—RUBBER
STAMP OUTFITS

WANTED — Gokt, Shee, Platinum, Walches, Coing [Any
Foxrmi). Irdorrnation Fres. Wimot's, 345-0 5. Glassell, Orange,
Ca Baees

HIGMEST CASH IMMEDNATELY For old gokd, sitver, plal-
i, ey, sk bewth, walchas, damonds, spectackes. Free
Irfoemaaion. Ross indusiries, 29-A Enst Madison, Chicago
BOGOZ. Established 1534,

BUTIMG OO0LD — SILVER ARTICLES! Any Condition!
Absolutely Mo Righ! Free Dwtails, Relionce, 48-C Mergin
Salem, Masa 01970

HIGHEST IMEDIATE CASHIT For Goks, Sikerd Any Con-
dition! Guarsmesd! Free Shipping Wil Marshall Pogus
Company, 150 Termell Plaza, Susa 131-PM, San Aniomio,
Tenas 76209

WATOH Ang Cloch repainng booka, focl, maienals. Fres
Catalogs. Morth American. Box 77-AB, Fon Fhver Grove,
o GO0

CLOCKS Hamdcralad Wood Brochure §1.00. Fisk, 831
Unign, MickBasax, Hew Jersey 08846

MAN'E QUARTT WATCH— & Funcion-L.C.D. Limited
Oritge $19.06. Kaams Pomoton, PO, Box 440PR, Sadals
Brook, M. D662

ANTIIUE Pendelum Clocks Expartly Repaired, UPS To
Walker, 220 Westheimar, Housion Texas 77006
(713-T02-T356)

CaSH For Goid Postage Paxd, Free Information, Security,
108N Brogdway, MoAllen, Texas TES01

GOLD

QOLD Pacer Samples $1.00. Prmas One, Box 374, Gold
Hil, OR BTE2S

52 GOLD Nuggets plus Goldminer's Facts . | . 5455, Manx
D Candy, Boax 3.4, Staley, NC 27355, "Genuing Colleciors
Iam and Cormersalion Piecal”

GOLD Drecger's Handbook, $4.75; Placer Mines Manual,
$5.75. Oifee Wdormisthes Miring Books! Exardms Publications,
Box S, Segundo, Colorsda 51070

GOLD Wi e B 1 fied IT. Bodidet by FREAL Prog-
pector ano Miner. £3.95. Pis’'s Paak Prospect, Boa 150, Deer
Loage, Moniana 59722

DRAEDGE For Gold Buld Your Own 3 Inch Dredge. Inax-
pansive. Compete Pard and hsinachons. $10.00, Gold-
‘Drm S10-CT0. ALA.# 1, Wosthank, B.C, VOH-240

SILVER

BILVER ETOCK FOR JEWELRY1 Fior imrmsadials shipmant.
Sitvar plats, wira, fubing, chiin ard compbele ine of findings
o cral jeeseiry. 14 Karal gold and gold fifed stock sl avall-
abie. Call your $toch room (212] 247-4TE). Myn Tolubih .,
23 Wesl 4Th Sxreel, Mew York, NY 10036

PRECIOUS STONES & MINERALS

GET Froe cBABK N0 SEH0US FOCKNHUMNG, QM Cutiad, el
mialkar, hoblryiet of craftaman can ba without, Full of bengena,
ot in the Meid, Froe new caiaiog just off the prasa, yours for
the asking. Write: Gregars, Dept. C-12, 800 South Aroye
Piowy,. Pesadena, Calilomis $1108

RUBBER Stamp supplies cafilog. Jackson, Brownsvile
Road, 5-110, k. Varnon, lilines 62864

TYPE Fonis, Hand Prirng Prossed, Suppes. 120 FAges.
$100 Deductinia firsl order. Acme Type, 732 Faederal

500 Polished Gemstones 57.00. Tumblecrah, 54071 Noh
Jemes, Manpapoks. bn 55430

FIND Lost ooing, jewely, bufied treasung, gokd nggets,
annwmmmm
tremendous. MRnga, fo ground pecku. Fres cataiog. Gardine:
ATZE0A M. Tth Ave., Phoanie, Arrona 85013

TREASURE - Locabs quarber mils Bway with ullrs ssnaitle
lecaior - brochure free. Research Products. Bow 270270 -
AMC, Tampa, Flonide 33688

ALL Siges. Buy Small Quarities Freo Calalog. SAKS,
B1E1.C Colbath, Van Nuys, Cahl. 91401

BUY IT WHOLESALE

SAYE ON PARTS! Free catalog filled with molTycls.
ancavmobile, small engine [arts, sccessones. Mamdaciurer s
Supply, Box 157-PA2, Dorchester, Wl B8425

Box 1444, New Preston, Conn. 06777

PRINTING AND BUPPLIES

PROFITABLE m!l‘l‘lﬂﬂl

mmrm Low Frices. Wirs: Maticowide. f14

CUMMED LABELS

1,000 Dudcpon Gumemend Addess Labels 53.00. Fres Lisrs-
ten. Adrme, 55 Tomoks, Pmsburgh, Peonsylvania 15229

RIMGE, Jewsiry piced 130% below nptail, Catelog $1.00
irvhnclabie). Ankapm, 95 ‘'Washinglon, Wes! Warwick, Rl
o2,

WORLDWIDE - kmpons. Clossouts
DOropship . . . Surpius . .  Frostses. .. Mamoes, Bax 1717-PML
Wlnﬁu\lm

GIFT SHOPPING

FREE {piasiogs. Pepes air condtioning Reldgeration
Toois. Buppiies, Sl insirections. Dookn, 3016 Canton, Daliss,
Texay TEI01.

TECHNICAL WRITERS moke Big Money! Frem detsds
TEK PUBS, Box 47T78-F, Sanis Clara, CA B5054.

FT. SMITH Aucton School, FY. Smith, Ark, 72903, Residen
& Home wiudy. Vebiren ADonowe

MAKE 530 HR Elchng Glass ai Home' Frea Deimis. Write;
Elching, PO, Box 445, Strathmom, CA 93247

FREE CATALDGUE. Dwnrctve Gifts by Mail Sisngust
Erferprises, Box 3537, Kingman, Arrons BS401.

CLOCKS, WATCHES, OLD QOLD,
JEWELRY

ALL Brang Hamg Aubber Gooda. Send stamp iof conliden-
sl wiolesals price list. Distributor Sates. Depl. 118, Box 6041
Kanaas City, MO 84110

BELTE And Buciiay. Complela ne fas! seilers siciuding

bt
MIGHEST CA5M tor (okd, Jewelry, Gold Teath, Fings, Dia-
monds, Walches, Siver, Platnam, Mol Artcies Tooay. Free
il with Irformaion, Chicago Gold & Pracious Marisis, 8 E
525 TO §150 GOLD CLASE I Buying poid, stading
ailver, daniad goid. Frea inforrmation, Howand's, 1518 Humh,
Wiches Falls, TX TE302

PLASTERCAAFTII Profianiks Mo business. Mokds svad-
abie. Dwtails: Lynneds, 62510 Mentor Park. Mentor, Oho
44060

MAKE HOMNEY IN SPARE TIME. Earm gaterous COMMIB-
Ao &8 8 Subssnpion sakes repressniatve for meding mag-
mrines. For full detals and instructone, send thiy ad with pour
name dnd nodress o POPULAR MECHAMICE, Dept. AB-M,
250 W, 55 51, New York, NY 10018

(Comtinued on nex pape)
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PROFITABLE OCCUPATIONS
{Comrtinusd Irom pracading pige)
MECHANICALLY inciines, Mmks $100.00 Por Day Extra

alntinl, Mo need o redocats, memm.ﬁw H.
H. Compary, Suite 1325, Commarca Towe:, 311 Main Strest,
Karaas City, MO 64105

SALESMEN - DISTRIBUTORS

MAKE EXTRA MONEY DURMG YOUR SPARE TIME!
Bbvowss cur Mess Line of Calendars, Pens and Popular Advertis:
ing Gifta io kocal firma. Prompt, fiendty ssrvice froem small fown
AnA-{ Company m ouf TEnd yaar. Mo nivesimind or coilec-
bons. Weesldy commissions. Be your men boss, Full lirme
powntal. No sxparencs rMcassany. Write to: Frank Buckey.
NEWTOM BFG. CO., Dapt. PRWICZ, Newion, lowa S0208

I 2%
SHON PLUS BIGGEST CABH BONUSI Build yowur Dwri pril-
itable ysar Around usiness. Show trermandous line of sales-

i

AGENTS WANTED

SPARE TIME CASH. Sed farmous Hanover Shoss. Sam-
phis. ales hits oo, Mo sxpeniancs reeked. Mo Bge mit. Big
corumiemions, Hanower Shoe, Dept ITAS. Hanowar, Pa.

PRINTING At ortiserg Dakamon  Excallar Mo, mas
ing sideling sy Decaltomani Marme Plates, small guant-
tigs. Advertming Speciafties, sign letters, Free samples. Ralco

equires mxpanance. Schools, Faclories. Mobels,
Shopping Centers. Flants by Pass High Contractor Cosis
Proven Sales Flan Shows You How. Write lor Free Facts.
Pace, Dopt. 5181, Bl & Indiena, Manges City, Mo, 54132
T ENJOY putra pay deys withoul imvestment or rsh. Tahs
orders lor qualty Mason Shoss from friends and nedghtbors.
Iimmediabe commissions. Wils for fee siarler kit, Mason
Shoes, K-580 Chippews Fally, WI 54723,

BUSINEES OPPORTUNITIES

WPORT- Export opportunily, profiable worid-wade. med
ek IbwssiTians droarm e, without capdal. We shyp plan for no
righ samminaton, Exparience unnecessary. Free Repor.
Mellinger, Dept. M2T02. Woodlend Hils, Caliemg 81367

FREPARE Tax Returns - Polosman Albent Mysrs mads

STOP achveetise-

Liouis, Mo, B339

BIG Proina i Waionder. Expan loils How, Send 5855 10,
Riches, Box 141007, Dalas, Texas 75214,
TGET RICHIT Secral Law Smashas debts-—-bnngs cash and
credit!! Details FREE! Weahnhiil-8, Bifngs, NY 12510

HANDYMAN'S DAEAM! DIE-MAKING SRMPLIFIED] Mew
Manual Explans Enseast Mathod You Can Cuckiy Master this
Extremaly Profitebis Craft. Full Detpils Free. Dweciecom,
Triman Building, Mooers, M.Y. 12958

RESTALURANT Of Your Own For Less Than You Think
M Irdormation. Crasdtiee Restsrans, Bog 09, Forast Lake,
Minn 55025

DESTE WIPED OUT with secret Fademl Lawll Forfune
buiiding FREE REPORT! Blusprndy #8-2, LaGrangendia, NY
12540

EASIEST And Mt Profitable Method, Sl infornmtion By
Mail. Free Detnis. Semos. 231-F Columisa, Tampas, Fiorida
w608

HOW TO SUCCEED N BUSINESS. Step by Siep o Prodit!
From Owinils! Counsslors, £7089 N, Brition, Stilwater,
Cuclahoma T4074

MAILORDER Opportunity! Start profitatsie home Dusines

without asperiance or captal Wil lor ires book, cass histo-
Fied, pius cOMpiate dotais. Mo chbgabon. Mail Crder
Associsies, Dopl. 472, Montvale, NJ OTB45.
TMILLIONS WALL BEE TOUR AD] New Boohiel grvss. you
the Advartining Knowsedga 1o make Yow Ad n Success| Crdar
Today! §3.00. Dee Erterprises, 117 Aedwood, Vemon Hills,
Winois GO0EY

HAME YOUR OWN INCOMEI No Salling. Wark Home.
Guariniosd, Profite Dady. Gooe Big Fasl, Niw Book Reveals
Secrets, Tells How, Free Delmils. Wrils Now. Browns, Box
1645, South Minmi, Flonds 33143

BUILD Frofieble Whossaling Business. Free Detass,
Winolagaler Associates, Depl. PM20, 50 Woodand Fosd, Vet
Roxbuey, Massachusetts (21312

BPECIAL & Ways to maks 51000y with Screwdnmver Dril
Compiete Rapod §1.00. Johnsor, 3322 Kelox, Battimors, WD
21207

BECOME Loan Broker, Amencan Busnesa Finance, 22
Gerdes, Viernoa, New Jeray 0744

ABANDONED INDUSTRIAL BILYER —Taks A Details
Metals, Box 548, Woodvile, Tesss 75478

SELL Books By bMad Jonas, Box 24484, FB1, Vancouver,
Coanacda VAT 4E1

MAKE 9500 Hourty Building Custom LuggageCases at
Homa, Huga Matiomwsda Demand. Fa aed Ordecs. We supply
Maleriais, Inatruchons . . Everything. Free Details.
Custormcass, 8067 Do Sows Ave, Dapl X20-02, Woodiand
Hilly, CA 91365

ASSEMBLE PRODUCTS AT HOME. Many oppormunitws
g High Weakly Profits presently avidatie withoud imest-
menl Wiie Businessss, B8 Brghion 1 1th, Beooldyn, M
Yool 11235

FREE! Proal | machks $265,000 yearty wilh classfed ads
Write. Moneycrah, PM-2, PO, Box BAS, Cores, CA 95307

PERBOMALITED POSTERS, anotos all stzes! Earn Woney
from home! Fres including “Profits = Pictures’
Postermabe 01-A2, Eas! Provicnce, RI 02914

PIANGO Tuning quickly amal with home Shudy courses.
Dipioma gramed. Amdncan Tuning School. 17050 Teller
Diwive, Morgan Hil, Cakl. 95007

"EYERYTHING You Ever Watted to Know about the Mad
Orger Buainass ™ §5.00. Dealers Wanied. Deacripires Liera-
turs Froe, el M Taaker, Sharmokin, Peangytvania 17HTZ

GET Rich In Your Own Hotmr Business. Guarantes yoursel!
success in Mol Order, Flea Markeis, Goneral Wholssaling
programa. Deal direct with majo workd suppler. Select from
2534 prociucts ot iewast below wholesale prices. First day peof-
its. We supply instructions. Catakgs-gveryihing! Free infoma-
Hipn, BASC, 5061 D¢ S010 Ave., Dept. 20-02, Woodiand Hilg,
CA 31365,

WOODWORKERS - S5art profiiable busness making
unusual g, dacorativa novellies. Eaayn!' Everything
explainad !l Fros detaila. Williama, 32P Thius. Glan Cove, NY
11542

MAKE MOMEY BY MAIL. Home Operated. Simple
maiructions, Froa Details, {SASE]: LW Enterprises, Box 27T2-
Fz. Prcharington, OH 43147

PICTURE Framing— Proitabils kel or spare-teme business.
Easy 10 I8ET with handbock-oorse “Gude To Pictwe Fram-
g Profes, 5300 Guarintesd. Froe iInaming-suppies catalog
ivcided. Japs. 1H8-PM Seventh North, Hopings, Minnesota
55343,

REPAIR MYDRAULM JACKS — DETAILS FREE
WRITE: WYDRAULIC PARTI SUPPLY, BOX 415T,
BRACWHWEVILLE, TEXAS T852(,

WYEMDHMNG Machines. Mo selng. Routes sann amazng prol
s, By calaloguee Free. Parvway Machine Corporahon,
TEMFPME Greesprng Dnve. Tmonen, Maryand 21093

HOTTEST, most Proftable Business Opporunity on the
Markat. Fres detats. Aichards Publishing, Box 11138, Wilkkes
Bame, Pannsytvania, 18702

HOW TO MAKE MOMEY THROUGH CLASSIFIED AD-
VEATISING. Bookiet shows you how 10 star your own buse
ress with Classiied Advertiaing OMLY $1.00 FOR BODK-
LET — (5200 coupon refundable with firsl order). HE.
KAFPEL, POPULAR MECHANICS, DEFT. P. 234 WEST
G7TH §T.. MEW YORK, NY 10018

PROMOTION & RAISE! Froe ifformation « How To Handie
Your Boms Effectively; sxclusevs cassefle. Ton-Sirs, Dot
2PM, 373 Fiith Ave., Box 2201, New York, WY 10018,
TEARN WMOMET writng anicies &t homa_ Complets infonma:
ton, $2 50, Praiip's Enerprisea, 1330 Skofling Drve, Daly City,
California 94415 =
T NEWEST Windmill inpatered Seel Manuhciure: Partnar
Apartada 310, Sanfisgo, Dominican Fepubisc,

TURN 5000 names imo $50,000, Yearty. Fres Detots.
SASE: Bowihing, 195 Guilond Circle, Magahs, CA 05054

NEW Tax Loopholes Discovemd-— Everyone Eligitée. Free
Sampie Newsiefler, Write: ULC, Box 175-BL, Clarkston. GA
30029

LEARN The secrels of repaintg juni battenas “Fabuous

Profits” small imestmen. Apm Engrasering, 5454 Botsa,
Alpscadero, Calil. 93422

192 POPULAR MECHANICS

START Bucych Repal Budiess! Thies Manuik $8.05
Froo Details. Bicyclas, Box 4552, E] Paso, TX 78214,

MALORDER Business Courseling, $10.00 par letter, Ned
H. Teaker, Shamokin, Pennsyivania 17872

BAVE TAXES! Amarzing bookis! by CPA swplama new,
oviriooiond bugingss, parsonal deductions. Hurery for TE60
naturn| 3. Seimars, PM-2, T517 Criap, Rayiown, Mo, 64138
200 From Squire Fool Plywood. (Hugs Demind).
Fevealing Proof 25¢ (Fetundablel Woodwin, Bridgewater,
Mass. DZX2d

£.0. BOX SHORTAOQE CRITMCALT Private maitws renials
borming. Meew 25,000 word manual shows Dow we Qross
$60,000 par year. Free informaton. MaiCenter #5, 16783
Baach Bivd., Huntingion Beach, CA 2647

MAKE Money Printing business cards, pencis, maiches in
Gokl Easy, Detaila: POB 24888 (GC), Tamga, FL 33623
HUGE Profrs Salling Money haking Opporiunites, Feprint
Fights, Write: W. & J. Ertevpriaes, G220 Winghp, Houston,
Toxas TTO7S-(A) _

MAKE Rubber Stamps lor proi, Inmapenshe maching.
Very oasy Frew Detads. POB 22608 (PM), Tampa, FL
fx el

EMJOY MAKING BUNPER STICKERS - Inexpensse kA -
Easy, Profitabie, Porsble. Detads. POB 22781 (GC). Tampa,
FL 33822

300 WEEKLYUP, New, Prowsn maiimg program! Cash In
now. Sincersdy miecasted Bend meply ervelops: CWIOINA,
Cricsgs Devinesn, Boa 464-F2, Woodsinch, 1inods SO0GE.

SURPAISE EYERTBOUY, Bacome NOIAry PuUbIC now, e
quide you, tres. We sall notiry ressds Flaise your imags, job
value, income. Assistince nabdmesds. Brochone. Guf, 234
G- &, 5an Antonio, Texes TR0

SELL Books By Mal Complels Deass Sel-up—2%5¢
btichermnt, Bon 4d4-R2PM,. Shawano, Wisconun 541668,
“FREE BOOKS 2042 Linkgud FToven EnBmses. FRnuous.
“unknowng,” Saoond Infislion Incormes. MAYLINGS, Carlsbad,
4 2208 = TN

E-E-P5 — S1T.001 C-A-R-5 — §0.501 FANTASTIC
BARGAINE! FREE OETAILS! "HOMEYMAKER", Bow
99270-E2, San Francisad, Calilkeria 04108
TBECOME REAL ESTATE INSPECTOR - $100.00 HOUR-
LY Potential Ba Boss PotFull Teme. Homa Operafion Elm-
nates immestmenl. Simplifed Instroction, Fonms, Agsisiante.
Fres information, Box 418-M18, Sulivan, MO 63080

| BMARE 40 OO0 Yaar by imdoedier Holpsd offes malkoy
morey! Datads 25¢ Tomey, Box 318YY, Ypsiant, Michigan
48167

20007 Profit Selling Hastth Reports With Reqannting Rights.
Detals Michel Box 1058 HAP. Borlon. AR 72015 ____

WOODWORMERS - Tum B4 rmatenial intd $34 .95, Free Bro-
chure! Pine Shop. TBP, Wes! Peterborough, New Hampshns
3488

14K GOLD, Starling Sihar Jawsiry, Make 250% Prom. Sand
£1.00 (refundatig] for Catalog. Courtesy Gams, 1834 Bogar,
Brons, WY 10482 X

LEARM Sewing Machis Aapaening. Meo. Women, Lucra-
ve Profts Gressiin Cormespondence Schoct, Bon 527,
Spencer, lowa 51301

START Profaabia Sorvice Businass-Easihy’ Alena.

M ok 11738

FREE Mailorder Dropship Busiress Journal] Mailer's Wond,
Ban 1355K, Sioux Falls, South Dakols 57101,

REPAIR Hyoraubc and Air Jacks and Power Tools, Esm big
sy, shoe course 34,95 Ar Hydrauec Conautants, Box G,
Chgtrngs, Fiotida 212709

MAKE 52,000.00 MONTHLY. Spars trme. Ungua Droven
endenrizas. MO seling. Mo Capdal 10 stan Fres brochurs.
Kashbwider, Box 1132-18K Indienapolis, Indians 48225

Z.000% PROFIT Selling "How To Reports and Valusbie
information by Mail. No Experience Needed. FREE detads.
Sand BASE: Guidry Imematcnal. PO Box 27400, Depl
P28, Houston, Texas TT027

SELL BOOKS, MANUALS, REPORTS by Mail. 500% Prol-
it NLAC, 55 Sumer Strest BEIA1, San Francisco, Cakl
G104

$1200 MONTHLY Possbie Rmsing Earthworms for us
Free Details. Baker Erierpnses, Box 1499, Maersburg, ORio
4554

I HAYE MADE A FORTUNE IN MAILORDER, Selling infor-
mation! Let me show you How, FREE Prool Maiorder
mipmmation Servces, 2385 Roscomare, 011142, Los
Argeiea, Caformia BO024.

AL Ivprmation by Mad. Cur
Compiete Program and Newsistter Service Cen Guida you
Chuickiy and Easily o an indepsndent and Lucrative Future
Frea Brochure! Cargen-P, 1820 Eiterpe, Box 53752, New
Crisans, L& 70152

$110,000 Yaady Wnting Easy Mewshetiars. Details: Canser
Pubiishing, FMZE1, Havemsd, MA 018X

$500 Per Weoex. Guarartesd. How o Buy and Bell Scrap
Jewairy with no rvggtmant, Free Detalls The Erreprensur,
Box 20034, Cincinnab, Oeo 45220
T BEE FOR YOURSELF — Loca) AMWAT Ciainbuion A
Enjoying Extra Incoeme, YWe Show You How. Pausimer, 1254
STt Strepd, Brookhyn, MY 11219

PROJECTION TV . .. Mane 200+ per svening
projecions . . Easy .. . Aesults equal to $2,%00 prosectars . .
Your botal cost less than $15.00 . FLMLDH-&M!
Information $14.00 : Illulhutd inforriation FREE |
Macrocomble, Washingion Crossing, Pemmsyhvania 1II'.'T

{Continued on nex! pege)
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BUBINESS OPFORTUNITIED
from

FREE! “Secrets of Multi-Livel Forunes - How To Find -
Sponaoe - Buccesaful Dmiributors” Pecrulters, Box 2447,
PR, Springliedd, {liinos S2706.

MAL-DRDER OPPORTUMITY, Proft. DANIEL
Pl-1, 11814 Courssy Bivd., Suis 221, Baion Rouge, LA
TORE

BIG PROFITE in Whollsalng Compiste Detads, Catalog
$3.00 (Retundatse) Southall, P.O. Box 21113, Philadeiphia,
PA 1N4

AR ORDER Probt Mesilstier - Prolessional Advics,
Aadvertisng Recommandations. Fraa Repon.
Communicatiors, Bax 405-Phi, Boston, Masa 021849,

TRYI 27 Opportuniises ion Independent Suctess
from Home” Free Delails PMLOYV - Plud,
aadowtyook, King, M.C. 2700

GUARANTEED. $100,000. YEARLY, Stamp Brings De-
tads. Michwest Marusting, P.O. Box 118, Adexandna, M.
HE00

MELIABLE Arab Money Sources. B! gives you mary Pri-
vele Landers. phones, Sddresses, Wioves! tables — 5895
PP Jopsen, 2917 Los Amigos, Las Cruces, M. M. 88001

1148

s, For Mo Information Phoms Toll Frae (BO0JR21-5680,

WROUGHT dron Irstruction Back $5.00. Rice, 1008 South
“A" Strest, Ganin Roas, Californis 95401

GET Rich in an Energy Business. Trifing Mrvestmont.
Details §1. Diadem, Bax B5C, Demerest, M 07627

TOF COMMMSEION in mal order business. Starting
instruciiona - §1.00. Gilett 5A-07, Box 1908, Paccsma, CA
i,

HUGE Proftat Sal Bocks by M Wa Wholasale, Dropahip.
Fam, Box 456-PB, Brooklyn, New York 11230,

“THUE BUCCESS STORY™ Paralized st 18, ha now haips
poofde around the wodd sohe their financisl and business
probiema. Oflers naw Lrigue: pa-Tme monsymaiking oppor-
fuinity BRG MARY UNLSUE] Servicas. Free Prool: BFC, Dept 10-
-2 1145 PFeseovoir Avenws, Cransion, Rhode isiand
o2ea0

CLIF newspapsc hems — 52 - $25 EACHI FREE Repon!
Clipgings-8, Bullings, NY 12519

MONEYMAKING OPPORTUNITIES

NEED MORE MOMEYT Examne over 1,000 ways io earm it
il tima, spars tima, part teme n weakends! Get 5 wsues of
Opportunity Magarna Fresl Wite: Opportunity, Degl. 603, 6
N, Michigan, Checago BOG0E

BPARE Tirn kortune o Winyl Repeair Huge demand creates.
excaptional profia. YWe supply Dhtaily frea. WIF,
Dwpl. 58, 2063 Moniross, Chicago 60818. Or, Call Free B00-
2SR, (inow BO0-0T2-5858).

PLAND Tuning lmarmed gueckly at homal Free indormation.
Empira School, Bax 1004, Jupiter, Flords 13458

SELL infiormaticn Books, by mall. Wme: Grahamecn, PRMBX
B3, Tacoma, WA 98480

SEZ3-A, Tamarac, Flordia 33320

WHOLESALERS WANTEDH Fulfart Time. Lang
Compary, Posl Offica Box 28407MF, Washington, [C
20005,

#5080 Weaihy! Bacome our Distributos. Massplan (C2), Box
1438, Edmonion, Alberis TS 2HS

TOOL Supply Busingss, Pt Time, Malons, Z370-M, 53,
Milvwaulkos, Wis. 53218

INDEPENDENCET §20 per hour washing windowal Low
investment. Suval Entempnses. POB TEAPI, Couperile. Wa
PE23G,

MAILORDER Profitst How? Fros Details: lamss, Boa 1015,
National City, CA 92050

THAYE MADE A FORTUNE IN MAILORDER! Lat ma show
you how, FREE praof; MIS, 2385 Roscomars, D-11/14T, Lo
Anguies, Califomia S0024.

witte: Parker Publications, Box 1142PMB, Pacfica, Ch
i

110400 honhily For Ten Hour Wiork Wik Gushinbesd:|
Homawork _ . . Start immediately . . . Paid Dally - Fres Infor-
matorvipplicaiion - AMY, Box 1028, Walsheo, Howsl
a7

SELL BOONS BY MAIL! - CRAZY MANS WAY, PM 281,
#ETTN, Burbank, $1510

PART Time - Sofl Auto Parts Wholesale. Suburban, Box
S, Marmic, Mew York 11568

BILVER Braakttrough! Highproft, low-cost mcoverny sy
tmm! Cowtaily §$10. Gresl Wesem Siver, 1018-28th Streed,
Orlando, FL 32805

“HORSEPLATERS WIMNING CONSISTENTLY- Quatan:
o proven mathad!” Froe repoen: Wite- Jayco, Box 1029-DL,
Plainfmld, N 07061

ULTIMATE Answsr For Cenene Malorder Successit
Unikch Your Goldeming . . Unbmisgd Profita Podsitia. Dateils:
Seoit, HEPMT Nortinwest, Lanaing, Wi 48808,

GOLD, BILVER, PLATINUM FROM SCRAP. FREE
BOOKLET. §2.00 FOSTAQE AND HAMDLING. BURTON'S,
P.0. BOX 371, ST. CHARLES, ILLINOIE 80174

$300 WEEKLY SPARE TIME- Mailing Samalettars. Delta,
Box 2902-M, Romk HiIl, SC 29730

WiN MONEY! Loam Secrels of Winning Contests. Send
$2.50! Swnkoed Erterprisss, Box 841, Bryn Mawr, PA

19010

FFTY $100.00 Day. Plans 55.00. Homecralt, 2350 WATP,
Damer, CO BOZ11.

WiN Cash! Camn! Gokd! Dwtids, §1.00, 12 Bsoes, $10.00.
Przewinnes-A. Boa 10506, 51 Petersburg. FL 33733

WOODWORKERS - MAKE UP TO $100.00 AM WOUR
(EVEN MORE)! NO GIMMICKS| SEND §9.55 FOR COM-
PLETE INFORMATION. DOYLE WOOD PRODUCTS, BOX
E30-8, PINCINEY, Wi 48788,

“MAKE §50,000 COLLECTING MAMES" GUARAM-
TEEDNI Wi pay you 35.00 lor sach name. send E3. (cash or
moneyordeds TO: WILLIANS ENTERPRISE, BOX S00-AA

MAL Order! $10.00 Sales - $9.00 Profis. irena's, Box
A552-P, El Prao. TX 814,

$1000 WEEK 12 Ways. Send §1.00 lor imdormution
Ametican iieas. Dapt, PMZ. 2145 W, Brosdwey, Sutbe 200,
Mesa, AT BS202.

WiN Consiisniy| Fres Report Shows How!
Sunnyside, Bor 29-PWB, Lynn, A 01803

LAMFS And Vases, How To Maks Them From Bodlkes?
Detaity 32 00. Daley, 127 Maple P1., Dsamging N.Y. 10582

STOP SMDMING- WIN Magarine and 7.V, Conesta-G00LD
Mina in Garege Sases. Each Bookiet $3.00 - Al Thres lor
5700 Omege Enterprisss, P.O. Box 1185, Oak Parc I,
BO4

MAKE $400.00 Datty. Ensy Instructions. One Man Opems:
o, Mo Gimeck, Informatres Manoal $5.00. Ward, Box 1134,
Birickdown, Mew Jarssy 08T5]

HOW To Ezm Money - Sewing - At Home $2.00, Pond
Enlarprsss, Box Z3-F, Stafford Springa, CT 0607
PLASTERCRAFT] Moneymaking horme businees. Debails
Maitway, 24043-8F2, Nashwile, Tn. 37202

FORTUNE - From Sie known Uinfed Slates Law, Send

§1.00 for Information: Ranco, Box 512P, Camp HR PA
o1

BE BOSSI Stan home! Eay wealth producing Business.
Dwtails. bL.A P, Distribwaors PW-1, 5013 Tih Awa., Los Angales,
Calif, 90043

quwmmm
welcoma, Froo supplies: CWMOD, Bow 171-PMW, Matalia, TX
eSS

EARM EXTHA MONEY o rome. Proven programs, Fres
detads, BMD Erepreses, Bos §188-G. Knchener, Onlano
NZK 288

REFIMNE SILVER YOURSELF! Closely SeCrBin
revesl how! Detated instructions $10.00. Prectasn Casfog
Comparty, 308 South fames, Carishad, MM, BE220

“100 — INFORMATION REPORTED MANE MOWEY!
Repring, Sell, QRDER NOW! 32.00, Winston Associates, Sulte
365, PMZ, 2040 Wisconsin, Miwaukes, Wis. 53233

BECRETS of Game-Show Champion! Become Winning
Contestant! Send 510,00 for Marual, K-Crisgtions, PO, Box
5168, New York, New York 10150

INSTANT Profita With Insland Pichureal Unlimited incomad
Detads = . Workbooks, Box BS04A, Atlents, (A 30308

MAKE Statusftea, Moveltes, Imiteton Marbie. Sedl 1o Stons
or Start Gifl Shop. Detals 25¢. Marblaizing, P.O. Box 1178,
Buadberin, Migsoun 63011

MOMEY in garage sales. FREE Dookiet Bvoohside
Publications, Box Z34-P, Bryan, Te. TTB01

S5E.40 DAILY starting neot woeh. Detaks send 150t post-
stamp:. Shistas, Box 4000, Nodh Holywood, CaMloms
81807

Nlﬂmmymnmmu Eightsan
Months Guarartes Means “Big Profts Fast” Bl-uh:ru T415
Gabke Drive. Lithe Rock, AR T2205

TRIPLE Your Money sl Home. Ahsoiutely no Risk. 30 Fags
Faport. $£3.95. S0 Imesiments, P.O. Box 42812-0211,
Housion, TX TT042

GET RICHI! Secrsd law smashes debis — brings Cash,
Creditl FREE rapon ! WeakhKi-8, Bilings. NY 12510

_ - - =z T —.iiro=..- = ..
RABBITS—CHINCHILLAS—FUR
BEARING ANIMALS

NEW Handbook Invastigeies “Opporturity™ Ads. Idemifies
Opportirites. Ripofty. Loaded with |nlorrmation,
Anavers. Resources. Indespenaible] §5. Viemont. Box 1381,
West Conoond, M 01742

“MUAKE Monery 8 HOma . . . Seven Proftats Prograems..
Dwelails 57, Emtodus, Bow 132 P, Hudsonville, bl £9426.~

GET Fraa Ol For Your Car - B00rs Proft Possible. Inorma-
tion §5.00. (Refundable). Guarantse Mad Order. Box 4837,
Corpus Thisd, Texas T408

TRACE MESSING PERSOMS. By Morwy, Advenium.
Lo Honw. Trace, Box 1132-F. Doyiestown, PA 18801

Extinguisher g Fire Barner, Delerships Availabie. Sargom,
PO, Box 241, Spencer, lows 51301

CUTSTAMDING GLIDE! Starting Business Through Clas-
nifbacd Ads. Fred Beochuie. MTE, Box 14823, Sen Francisoo,
Caifornin 94114

WE BUY NEWSPAPER CLIFFINGS ol Wedding An-
mouncieits for §1.00 sach. instructions $1.00. Clppings,
Box 431-PM, Galegvilly, Taxni TEE20,

EARM Monay Collacting Mamas! Write: Dokores, 104 Third,
Salern, Migsour B5560.

STAY Homal 5965 670 Yeaty with Clasaied Ads. |Cusr-
e Fros Prool. Stamg Agpreciated. Spectrum, Box 30d-
P2, Fon Lake, iL 60020

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
YERATISING. Bookiet shows you how 1o sian your own busi-
e wilh Claasifid Advertsing. OMLY §1.00 FOR BOOK-
LET — (32.00 coupon relurdable with firsl order). H.E.
HAPPEL, POPULAR MECHAMICS, DEPT. P, 124 WEST
STTH 57., NEW YORK, NY 10018

wmmcmmmu-mmm

HUNDREDS WEEKLY POSSIBLE! MALING PROGRAM:
Natiormwide, Box SA806, Dallas, TX 75258

EARN Top Commessions OWering Leases and Loans o
Pryysicians il Dendists. Frow Detals. Hempsl Financial,
10880 Wilshire Bivd,, Dept. 0. Los Angaies, CA 90024

STRWFE PARKING LOTS. Make $300.00 Parfime on
Yeoakanda. §1.00 For info. A-1 Siipe, 8011 No. 30TH 5L
Crniaha, Mebweaka 88111

THE DMLY AL ORDER BUSINESS START-UP GUIDE
YOU WILL EVER WEED! How To Find Winning Products.
Write: Moneymaking Advertisemants, Determing Bast
Prices. Instructons, Workshests All Inchuoed! $8.95. Parks
Brocke, Box 45507, Lo Angeiss, CA BOD4S

MAILORDER OPPORTUMITY, SELL 70 POPULAR BON-
EV-MAKING REPORTS. 1000°% PROFIT. Verurs, Box
1907, Las Vagas, MV 89110

RECYCLING DIRECTORY Talls How - Facychs Twebve Dil-
ferent Mems. 56.95. Bolon, Depl. PW-2. 841 Valley Ave,

Birmingham, AL 35200

TANNIMNG, Dyoing. Finishing nices for Fur &nd Loather.
Esry wstructions and lormules. §2.00. Jaimi Forms, 483
Laaminr, Lyster, Quabec, Canada. GOS 1%0

ARATIING Profita! $10,000 Yearty Raising Flabbits ko Wool
and Breading. Detahs—%52.00. Amencan Angora, Mafts 12,
Mortana 58538

RASE RABBITS SUCCESSFULLY B2 Pags Bookiet Tells
How. 508 Americen Rabtd dssn, HI, P.O. Bos 4296,
Blooemangion, (linots 81701

$500-5 1000 Month Plan raismg Rabibits for us. Fres detais.
White's Rabiary, PM, Hodson, Ot 44238

PETS—BIRDS, CATS, HAMSTERS,
ETC.

TROPICAL FISH. Heaters, Filters, Arpaumpa, 1,000°s. By

EARTHWORMS, LIVE BAIT
— 1000 — $8.95, 5000 — $32.50. Postpaii wih Fres Book
on How and Whers io Sell. Caster Fighworms, Plting, GA.
31780

REDWORME Bedrun 5,000-522 00; 20,000-557, 00 inchad-
ing posiage. Raising instructions. Braros Worm Farms, P.O.
B 4185PM. Waco, Texas TET0S
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QUARL And squipment Also bookdst “How o
Produce and Sell Duall Year Arduid”. Seng 285¢ For Bookiet:
GOF Mg, P.O. Bax 1552, Deptl 15524, Sevamah, Ga
3des

OF INTEREST TO ALL

PHOTO 1. Sedled in Plasiic. Al sisies, provincea, 24-
hours. GUARANTEED. Send $5.00 (2/58.00), photo, nama,
Box 5200403, Jacksorrlle, Fonds 32207,

FIVE STEPS TO BUCCESS. Taps Cassette—Sand
$4.85.— Postive Dynamics, Box 412, Aumaon, N.J. 07760

groun
$14.85. Onfc Emasprises, PO, umm Foswell, Georgia
30077

BRAKE CANDY AT HOME. Sister May's Fecipos used since
1800, Mapiy Fudge, Foundan, Rocky Roed, MFM

RECIPES, Box 88, Lo Grand, Califomia 95331

T BURYIVE MUCLEAR ATTACK! Froe Informaton: Sand
Siamp. RADSADS, P.O. Box 40-PM. Casiof, Louisisna
balisl.]

BCUBA how o, milormation book. $15.00. FUN DIVING,
P.0. Box 415, infanspolis, N 45208
“PURCHABE Your Morigage-Froe Home.” 31.00. Bobs
Books, Z204 Weat Memphis Stresl, Broksn Arow. Okla
T40N2

DONT PAY INCOME TAX, unnecessanty, Book hsts Fun-
drads of Incoma Tax Deduchions both parsonal and business

MAKE TOP MOMEY IN STAINED GLASS Our sell-study
program teaches you st hame, Includes iiusirsted lessons -

HOTTEST WEW COLLECTIBLE - RARE GEMS! Detnls
Froal Taylor's, 113P% Mantin, indian Harbor Beach, Florkda

HEED CREDITT Get a Visa, Master Card
mmmaﬂwnmmmm
crecil sacretn. Free detalis! Send S5.A5.E to: Inflanon
Feports, PR-5. PO Ban 60148, Los Angeles, Ca 90060

MNCOME TAX PREPARATION. Wnia immadiatsly ior tree
niorrration. Chares Lynn, Ennolled b Practios belon the S
PO Box 20687, Pico Hesghts Station, Los Angetes, Califormia
BO00E

"COMPOUNDING YOUR CAPITAL” Gend 5495
Giritmari, Boo 4823, Abuguenges, .M. B7196
TFREE Toy for Cais with Humorous 5200 Booiet, “LITTLE
EMOWN WAYS TO DELGHT YOUR CAT. Zmmock
Emerpeisas, P.0. Bon BT1-M, Albuguergue, NM BT103

SHARY, TEETH—GCenuing, From Gull of Maxco. Sand
$1.85 sach, to: BLUE SUN, P.O Box 366 Osprey. Fin.
33550

BANK CREDIT, How you can sstablish Bank Crede &l any
g, Proven, Tesied maihods, Ten sxplosive chapiers, witten
by & conper Bank Loan Offcer. Sefd 57.50 plus 45¢ postags
: Fobert M. Cross Erterprises. Bax 945, E1 Torp, CA
B0 . .

PFHOTOGRAFPHS COMED, Recetve Megathe and Print,
Black and White o Color, $9.95 Poalpary. Extra Print, $3.00.
Ed Johreaon, Blon 185, Hathono, FA 15040

NEVER WON ANYTHING Anyone Can Win Sesspsiaies
Cortests| Fres Dwiails. Elmbursl Gifta, 5407 58%h Avenus-M,
Eiminest, N.Y. 11373

ATOREC Domb? Gt Shelter Pans For Bassment And
Abowveground, FAush §5.00, Cash, Money Order. Foms
Inclustries, 100 Lyster, Quabec. Canada GOS-1Y0

SAYE TENS TO HUNDREDS OF DOLLARS on your 1880
taxes by wvaing [Mte known ol iotally kegal deductions. For
axisrshve Bl send 52,50 1o; M. Dowglas, 578 Sanis Fe G,
Encinitas, Califormia G024

RECYCLED Levi Joans - ($7.75) - Cut-Ofts (82.75) CO.0.
Midesst Josn Marksl, 2302 University, Das Woings, lowa
5031
wy.naamrmm.mmmwm
pusrarieed! £2 50, Doug Coulbert, 2113 North S30d, Seafis,
WA G103
TLOOSE Les Veges Skas. $3.00 ke List. Liskng, Ph. Box
382, Crwisea, Michigen 43118

“LOVE A WIFE TODAT T-Shirt. $5.05 Postpaid. Mens.
Stees. Elira Johrmon, Box 185, Hatboro, FA 18040

194 POPULAR MECHANICS

AID YOUR PETS OF FLEASTI Send $2.00 with wsei-
aodnpsaad onvelops to: PO. Bex 8291, Macon, Georgia
31204

BORROW §1.25,000 interest-Free! Repay Anytime. Every
ane algitie. Free Reporl: Exscutive P2, Box §96, Dundes,
Fiorida 33838

HOW To Sawe Thousands G Homa Mongags. FREE imior-
maton, Cul Wour derast. PO Box 54, Nappanes, bl
46500

FREE details an how b bofmose up 1o $10,000 enlindy by
mall. ¥Wra: Postal Financial Sencces, Inc., Dept 1308, 814
Fierca 51, P.O. Box 266, Sioux City, bowa 51102

TURN YOUR ORDMARY PHOTOS INTO CASHT Special
FRaport: 100 Cash Buyers and Whal They Meed, 5785
PHOTOBUY, Box 1285 Roswsll, 34 30075

OF INTEREST TO WOMEN

“FREE!" "DRANGE PEELER", Rag. 51.00 sach, Now 2
for §1.00. Instruchons, “Craate Cral”, Buarvees Fingur-
nails. Orangs Peslor Man, 1033 Bakewsll, 51 Lows, MO
B11ar

DOLLS - Leam lo make, repar and drass dolls at homa
Frog nformbtion on home study program. Ldelima Cirear
Schooly, Dept. D-820, 2251 Bary Avenus, Los Angeles,
Caftorma S0064.

GOVERNMENT SURPLUS

CASH Loans and Outrght Grants o Indhiduals refused
Elsgwhare. Mo Collsteral, Co-signars, inferviews, D%
Accepled. Associates, Box G8-A4, Brooklyn, MNew Yok
11235

GET Cash Grants— From Gowernmand (Never repay.)
Also, cash loans. All ages aligitle. Complete imkormation, $2
irefundmble), Surplus Funds-PW, 1628 K 51, Washngion,
D.C. 2000

BORAOW 51.000-550,000 secrethy— "tvarmight.” Anyons!
Cre unimporiant. Repay amytrma. Mo interviews, collateral,
cosigners. Lingue Finenciers Plan.” Full mosmation, $2 {re-
Turciabia), Spectrum, 120 wWall 5t-F, New Yok 10005

HEED MONEYT Borrow 51,000—535.000! 20 Companies
offering (no collateral] signature losns. Complets misrmation,
F1.00, Money-PM, 535 Main, Vigor, TX TT582

JEEP5 — 1M C-A-A-8 — F1L50 — 650,000
TEMS —QOVERNMENT SURPLUS — MOST COMPRE-
HEMWSIVE DIRECTORY AVAILABLE TELLS MOW, WHERE
TOBUY — YOUR AREA — £2 — MONEYBACK GUARAN-
TEE — “GOVERMMENT INFORMATIOM SERVICES,"
DEFARTMENT B-1, BOX B9MO, SAN FRANCISCO,
CALIFORMIA 34109

HOW 1o make money m Govervment Sumplus—5$1.50 w0
Abad s, 2581 Wesl Bith Streel, Indianepaiis, Ind. 46268

BURPLLUS JEEPS WORLD WAR Il and newar lange sadec-
bon, Duryes Ford, Brockpod, New York 14420 [T181637-
1055

GOVERNMENT LANDS FROM 57.50 ACRE! Ho

LOAMNS Availabie - Shopping Canters, Equipment. Expan-
sion, Vanstunes, Cthers. Thompson Enterprises, Box 04110,
Clevaland, Oheo 44704

BORROW By Mail| Frea Detads! MBG-PWIG1Y, Bow 2260,
Sancusicy, Obia 44870

“BOARDW FROM HOME™ Any mMow, ary sorfwhiles
pupose, within 30 days, Compealitive Rales. Also. you can
BEm substantial income 23 & Money Agent. No axparmncs -
own howrs, Nationsl Company 1o assist every wiy possibie,
Mo Gammicks! Fres Detans: DFC. Dept 10-C-2, 1145
Rasgrvoir Avernumn_ Cranston. Rhode islard 02920

PERSOMAL

farrmeny, wacalionmng. invesimenl ooportundies! “Gowermment
Land Bunes's Guide” plus currenl Rstings— 5200 Surplus
Langs, Box 19107-AB, washinglon, 0.C, 20036,

1881 Surplus Army, Kavy stors 84 page (hestrated ctalog
Send 51.00. Auvel, 3037 Norin Ciark, Dept J-2, Chicego,
Uiy BOE5T

“GOYERNMENT Sum.,ua MRECTORY Buy
.- Iowr i3 2@ on dokar! Mosd
$2.00 I
SUAPLUS INBPOSAL. Box 19107-AH, WASHIMGTOM, DC
0036,

MOTORCYCLES — JEEPS — HELICOPTERS — AUTD-
MOBILES . . . GOVERMMENT SUAPLUS IMRECTORY —
MOMEYBACK OUARANTEE— How, where—35200 GS
Informaton, Departmem 12, Feceral Building, Box 3913,
Springlveld, Massechusetis 01101

TEST YOURSELF —Find youd hidden talents. Massmize
your potertial tor Success and Happicess. Send 5250,
TALENTE, 6040%W 35th, Berwyn, [inois G402

SOMG Wrtten for YWour Swestheart! Imigrmabon: Olid
Preciuctions, Box 6876, Rochesier, Minnesola 55801

UNIVERSITY DEGREES BY MAIL . .. OUR BPECIALTY.
FREE Ravealing dmails. Sucoess. Box 13151-T2, Columbus,
Chhic 43213,

COLLEGE DEGREES BY MAIL. Rencwned Liniversiies
cfler lully-accradded Bachaion, Masters, PHD's . . Free
revialing  delads. Counsehng, Box 317-MP-2, Tustin,
Casdomes F2G00

FINAMCE YOUR DREAMS With Govemmen and Fourda-
ton Grams, Frea details. Tou-PMZ2. 432 PCH, Hermoas
Baach, Califomia Bizba

E-E-PS 5068 | GTS.000 Homs! Buy In Your Anpal
How! Where! — ° G-U-A-R-A-N-T-E-E-D 1081
Gervprnmant S-U-R-P-L-U-8 Direciory” — Inciuding: "Buy G-
LANDS, — G-Oi0-Gas L-O-T-T-E-A-HE-S," — $2.00
GSURPLUS. Baa 2000-E, Syracuss, New York 13220

MILITARY Swplus. Bools, Cantesns, Hats, Jackels.
Kreves, Pants, Aucksscks, Sieeping Bags. Tents, Etc. Hun-
arpds Genuing Surplus Bargans, llustrsied Catalog $1.00
{Ratundabie). Southern Sumplug, Box 262-PM, Manchesbor.
Ky, 40962

JEEPS 552 40, Aiplanes 575.00. Boats $7.50. direct from
povarnment, Directory and Surplus Calatog $2.00. Michwes!
Sumpius, Box 401-PM. Dayton, Oto 45401

DESCOUNT Catalog. Viet-nam Boots, Carleens. Fatgues.
Halmets, Jacksis, Kmves, Paras Send §1.00 Ratundable.
[hxis Military Surplus, Bos B143-FM, Mashvills, Tenfessss
IrAOT

FANTASTIC MONEY In Gowarnmiend Surpis. Book Tells
All' 52,00, Thomas Axsociales, Foule 2, Bon S6B, Gimer,
Toxms TSG44

JEEPB .. .MNCARS . .. " UNDER $20.0011 MUCH
MORE . _ . 850,000 ITEMS! COMPREHENSIYE DIRECTO-
AY TELLS HOW, WHERE. YOUR AREAIl $2.001 MONEY
BACK GUARANTEE! Surplus Amerca, Depatment C-2,
Bax 20380, Jackson, Missimsipp 10209,

GOVERNMENT SURPLUS RESEARCH CO., Asstance
n Fnding Military Surplus Equipment o Selling . Miittary
Surpius  Sales. 10MTC Aylesford Place, Columitus. 5C
=

GOV'T BENEFITS

H-O-W T-0 COLLECT TO $112.501 GOVERNMENT BEN-
EFITS OWED YOU1! — MEW RESQATI — §2 — MONEY-
BACK, GUARANTEE! — "HEMEFITS ADMIMISTRATION, ™
DEPARTMENT 0884-B1, NATIOMAL FRESS BUILDING,
WASHINGTON, D.C, m.

LOANS BY MAIL

OLNCK SCeehd Signanes Loses! Wite: Elite, Box 454-F,
Lynibrook, Mew York 11563
BORROW $30.000 withou! imtarsst! Al eligibie. Pepay any-

b, From details, Infohouse. Bon 1004PR. Mew Yore, NY
10003

BORROW £25.000 ~ovemightl. .Nyhrpmﬂmlnduﬁ-
nitelyl Frea FAepor! Succass Fesaarch, Box 20070-AM,
i annpoia, ndiane 46226

CONFIDENTIAL Checagn Madng Address Businsss, Ped-
sonal. Since 1944 Mail Center, 323(k] Frankin, Chicago
BOB0G

BIBLE Ouashons snswensd Stamped enveiope. Bylon,
ATI67 Bartler, Dedroil, Michigan 46218

ELECTRIC RAZORAS! Droct From Swas Mamdactures
£14.00. . Guaramesd. Stadler Bros., 5524 Mapls Foad, Yest
Bend, Wi 53085

CHART YOUR OWH BIORHYTHM! Easy Step-By-Siep

Insiructions. Send 57.00 to; Dwersifed Publishing, Box 852-
PM1, Sandy, UT B4070

ARREST Siress bndn, B2.95 Check, M.O. Comsultations
UnEmied, Bow 1574, Harsvilla. 5.C. 29550

REMAILING SERVICE

HOTRE DAME Ursvarsity Posimark Remail. Box 582, Motre
Came, in, 46558

CARMICHAEL Remails. Stamped Single S0¢. ¥ Gowtz,
Box 390 Carmichael, CA 95608

UNLISTED ADDRESS. Discreel and confidential, Famail
$100 Single Maill Forearding Service. B80S0 5. Main,
Housban, Texas 77025

CONFIDENTIAL UNLISTED ADDRESS 1! WRITE TO-
DAY 11 REMALCO, BOX 32  BEDFORD,
MASSACHUSETTS 01730

FLORIDA REMAILS Reckving Forwanding. Allsn, 5326
fustin Dirve, Jachsomyille, Florida 32210

PACIFIC Nonhwest Addresa Discrest Ramailing Service.
Write: Jobal, Box S48, Woodeville, Yy BBOT2

YOUA mail Receeved-Forwarded-Conlidertal. DAL Mail
Sarvice, PO, Box 98, Soultwigw Station, Binghamion, NY
13603

CAMADIAN Ramails - Svgies $1.00 - JRG Enterprises, Box
G545, Omawa, Dntanic K24 3YE

MISCELLANEOUS
FORGETTING T FREE miroductory revminder. Memal ERT
RAprvindar Sorvicg. 58% Cretin M-2, 5t Pad, MM 55118
PHOTO ID. Seslsd in plastic Al stales, provinces 24-
hours. QUARANTEED. Sand 55.00 (258.001, pholo, nama,
address, height. wewght. hair, eyea. birthdate. CARDINAL,
Box 5200-0F46. Jacksomville, Flonda 32207

(Continued on rxl pgs)




HISCELLANEOUS
Comtinusd from

ORMAMENTAL ron Designs. Baok of 1600 Beautiiul, Prac-
thcal Dasigna lor Aalings, Columns, sic. Frea Lasrstune.
Curmingham, 387 South 3200 Weat, Box 20005, Sail Lake
Gity, Ltah 84120

PHOTD IDENTWICATION CARDS . _ | Canfficales .
GUARANTEED!! Semples 25 . . Basces, Box 461-P1,
Providence, ALl 02909

IDENTWFICATION CARDS . . . CERTWRICATES . . . 52
BELECTIONS. Samples 25¢ Docwnerts, Box 5884-T, Bl
Wonte, Calil B1737,

G RUMMY TIPS 11 Stop Chaster's. Praver Opponents
from Pleying Location. Revenls , Codes.
nciagses your Chanoss of Winning  New Bockle - $5.00
Posipaxd. Wiliam Had Bex 112875, Durham, NC 27700

LS. FLAGS at Wholsssie Prices. -1 Indusines, Bex 184,
River Forest, i 80005,

WILLS, Complste Ka includes Amomaey’s Bookdel, 5500,
Combs, Rt 1 544, Brooker, Flords 32622,

WANTED MISCELLANEQUS

GOLD, Siver, Patinum, Mercury, Tantaium wanbed, Ores
Essiyed, Free cinoular, Wholssals Terminal, Moewood, Ma.
C20E2.

BUYING Carbide, Sitver Solded, Sivet Contacts, Tamsdim

& Steiits - Poley's Satvage, 12389 Mingea, Bate Croak, M
T

FOR SALE-MISCELLANEQUS

MALESS Tpe unsiopped with Bacs-I-Ount Fis Graco
Bumicy, ared arvy Gun with Graco Soreen Adapter. Maeil §5.75 1o
Back--Our, 1247 Rock Sorings Aosd, San Marcs, Calf,
BA0S

HEARING AIDS

BETTER MEALTH

FAT Chart. Frae indormaton, Guaranteed. Charhouse, Box
&P, Brairmed, MN 56401

REDUCE THE RISK FROM SNOKING Mrowgh fa Smok-
w's Cholce Comespondanca Program. Chooss et o guit
ampleisdy and perrnanantly, of io confnue smoking bul sl
Icranpr rink o your health. Mo meetings 1o sitend. Personal guid-
mncn BN eeahaabon, ol by mal. Feo is moch less than Bha
5300 you might pay ior smoking cessation programs. Satis-
aclion guarantesd. Freg introduciory nfonmalion, Smoker's
Chows, 6110 Emsculive Bhvd. Suite 2034, Fockei,
Waryland 20852

HEALTH, Woalth and Wisdom. Report §2.00. Came, 215
Mo, biain, Kaaton, Ohio 43026

MEN OVER FORTY: Weap Ft Right i your Own Home,
$8.95—Ehipping §1.25 Franeas, Box 51324, St Lowis, MO
=1k

ATHLETE'S FOOT, Simple, Prvven Curs fo all fypes. Mon-
oy Bach Guaaniss. $3.50 — NYMC, P.O. BOX 437,
PICKERING, ONTARID, CAMADA L1V ZIAT

Pa-2, PO, Box 2074, EMIHIH.ID-U.NT'I

BEERMAKERS, Winemaxers, Free Catniog, Recips. Fin-
ol ingradients, Equipmant, Servics. SP1, Bou T84M, Chispet
Hil, Morih Carofing 27514

WINEMANERS-SEEAMAKERS— From
Bervice —Lage Selection” Kraus, Bax TESOL, Indepentdence.
Ilinacur B4051

WINE, Threa Weeka, Bear, Two. Catalog, Suppliss. Jim
Dancly Sabes, Box MOTTPA, Cincaonati, Orio 45230

BEER LOVERS ~— Brow your own. Delicious! bigupersive!
Froe Cataiog. Boer Gasr, Bos 25000, Lassing, Rchigen

BMOMNT? Emtamassng? Mew Lie Mow. Gan desired
woighl. Free mlarmasion - wris: PUSPZL. Box 15339,
Prosms, Arizona. B5060.

Winemaking, Bebrmaking, Sup-
ngredeants. Wynos Industries, Box P
Ti4gd, Rochestor. Mew Yok 14815

STALE Food Causes Choksd Artevias. Free Deiais SASE:
Bvock Hoplons, 423 YWesl 55h Giresl Chicago, Minois
6032

SCIENTIAC BODYBUNDING SECRETS! Authoritalive
Maryal $4.00 Or. Franclo, Box B2, Avgusta, b 49012

COVERWEIGHT? Try the MAFE diot plan Economical,
Hoakhiul, Efective Send 5200, PO Box 05067,
Birmingham, Alabama 35210
Prewa, 2707 Lafaywite, Hurtmile Alabema 25800

FOR THE HOME

CUT Mousahokd Bdis! Fres information: JEI, Box &7, Bath
MY 8510

HUGE BAVIMGS. Eiminate dealer mark-ups. Fres Trial
Banenies Wholesalo, Torms arranged. Licyds PRC, Rocdornd,
Niiroig 61104

mmmm*rm Save "2 by mal! Write:

MAKE Poes. Information; Pemg, Ing. PY1, Box 58371,
Chicago, IHinois G0859

WEARING APPAREL

POPULAR MECHANICE KMIT SHIRT. Tailorad by Paim
Bt Four Buthin, Siirt slids fhid. Avdilitss i whibe, Aoy
mnd Bghl Blue. Blend of 50% wton and 50% polyesier.
Embrociered lattenng thal says POPULAR MECHAMICS
ACHEEVER . . . THE MAN WHC MAKES THINGS WORN
Cedy $18.85. Sernd chack (o PM Dapl. HE2S1, Box 1014,
Amcbo City Stabon, Mew Yok, NY 10101,

GARDEMNING & LAWN CARE

BEER LOVERS = Digtinctive Bpsr Buafier Fecips: Dl
ciousthy Parhcd w Anything Frisd. Famnidy Festasam Secrel
§2 SASF FAentho's KAchen, Box 458, ManScoks, PA
18634

mmwlﬁm duchy's. Kitchan, P.O.
Box 1152, Sandusiy, Ohia

FAMOUS—Pennayhania Dutch Recipe Wael Bofiom Shoo-
fy P 5100, 15" Cake Baking “BECRETS™ §4.00 SASE.
Hampion. A #1. Box 2534, Pine Grove, PA 17863

mmmmmm
twa. Tulp Press. Box 27058, Truckes, CA 95734

mmm ﬂ:,u Crosckabry, 3061 Bunch
Wiy, Carson Gy, Meveoa, 89

mmmm.wmm

P Crusi sverytime. Emsy Tender Flank Steak—3$2.00,
Bavariegy's Basl. £335 Paret Rd., Ketowna, Brtish Columniue
Vi 158

MEXICAN FOOD RECWPES—For Business OF Hosms.
Enchilsdas, Homemace Tamales, Spanish Fice, Chl Con
Came—§d 00, Each. Specily. Consueda’'s Michen's, 1110
Wayna, Round Rock, Texas TS84

WEAT PRICES g you down, Recips and complee

insinathions lor making horpmade Raken Sausege. 5200
Salaroch, P.O. Bew 555, Easd Sycacusa, Mew Yok 13067

LEARN Cardaning nd Landscaping sl oo, Frss Sookbet.
Litadirreir Ctbtivin Setescis, Daspl. AR18, 2251 Badry Averus, Los
Angetes, Caliprma GOOS.

FLOWERS, PLANTS & NURSERY
SUPPLIES

BSURPRISE Your Fraonds on 51 Patnick's Doy with a Gift of
Muthentic Ineh Sods Braad Recps $1.00.— BURPHY,
78505 Sl Eugana, Cregon 37402,

FROETING, Filir's, Toppin's, Culch, Easy, Berumpbious,
M0 Fscpes plus Varistions. Send $2.08. Recipes, Box 56,
White Cloud, KE G604

PENNY FORMULAS, 1,000, Easily Preparod Proguct For-
mikas Send 1000 10 Mie Co. Bon 3520, Mashup, MH,
D081

LABORATORY Chemicals, Glasswars — Apparsius. Cal-
slogus §1.00. Detuxe Scienthc, 334 5. 13 Sirpet, Manitowo,
Wisconen 54200

GROW Cimengl B50 Pousd Have Seeds, Fools

Geoldansaal. Full inlomabon, K Coling, Viols, ke 52350
GAAFT Your Frut Trees. Easy Method, Mo Bess Wi A
fSarng. Excelient Results. Send Soff Addresssd Stamped
Ervvaiope §1.00 tor Inatructions: Rosed Co,, Box S064-PMG,
Shawnas Mission, Kansss 86201

BEEFLOVERS! Save §1.00 #very sbpacs: — Drink home-
bergwi, Freg Hondbook: Dusse’s, Depariment PROZ1C, 508
Canal, Now o, Mara York 10013

FREE Baarmaiing CaiakeMNewsetier, Bagpn-
repr's HOME SEERMAKXING Cuebook $2.00. — Williem's
Browing, Box 481-M2, Oakdand, California S4804

CO's Comphgts with Plars, Books, and Parts. Sand 34.00 to:
Famen, Depl. P, Bow 1902, Rochasted, N.H. 03587

OFNCAL Pans - BaMing, Useful. Inlormation Free, Clam
Products, 1630 Anrdge RAoad. Churchvibe, Mv. 14428

FORMULAS, PLANS ETC.

BETATION GOLDI Threa Formutes for $2.00. Bd Powers,
Box 409, Frazeysburg, OH 43822

20,000 MONEYMAKING FORMULAS! CATALDG —
E200 — REFUNDABLE] GWAD, Box 183, Brookiiok, W1

ANY Formala $10,00. Catalog - Treatiss $1.00. Bailot, Boa
588, Chicage BORK)

SPECIAL SERVICES

NFORMATION On amihng.  Feguicn  Padaanch
Specaisty, £0-15 Woodsats, Woodsids, New York 11377

WINEMAKING & OTHER RECIPES

WINEMAKING-BEERMATMG-OASOHOL. Free Supply
Cotaiog. Yeast Eguipment. Combmeerial, Box S8018-PM,
Irfarapolia, ind. 45248

I8 RECIPES under 100 Caloies. Nutrsous, 5200, Box
T8, Somerdwiartt, NY 03878

COMYERT Youdioh indo Liueun. Send 52.00. — Box 116,
Puarnasy. noes 82080

TRADITIOMAL- Toppings - Fillings - Pudding Sauces, Tes-
Ty Trossures. $3.00 SASE. “Recipes”, Bon S0T2, Vencouer,
wm

DELICIOUE STRIMG BLANS. FOR RECIPE SEMD DELF
ADDAESSED STAMPED ENVELOPE + 5200 TO: B A L
ENTERPRISE, P.O, BOX 488 BUFFALO, MEW YDRK
1405

CHINESE COONIMG Hunan, Mandarin, Camonese 53,00
(Chan, Box 57847, Websler, Tenes T7T508

HONTHLY Mewsietlar — 52 00, SASE — "Jusi Cocling,
Thanks, * Bos 480, Soux Falls, 5.0. 57101

HOW TD MAKE BOMEY THROUGH CLASSIFIED AD-
VERTIEMNO. Bookiel Shows you how 30 SLart your own busi-
nass with Clasaifed Advectiamg. OHLY $1.00 FOR BOOK-
LET — (5200 coupon reluncdable with lirm order] HE
KAPPEL. POPULAR MECHAMICE, DEPT. P, 2M WEST
5TTH ST., MEW YORK, NY 10018

CONVERT Inespermmve Vodu nio Expensive Ligueurs.
Complete ingtrpctions, 51 Box T4, Minol, Morth Dekota
&

COONES — 24 Dwlicaous Fncipes §3.00! T & A Sahbs, Box
589147, Cracago. IL B0G50

THE GREAT BARBECUE SAUCE BOON —i0 Sauces,
Marnades and Glapes. Husiey Publications, S337 Folsom,
J-118PM), Sacrarmemno, CA BSEFT

waaght, Cholmsterod, Biood Pressure, Nervousness, indiges-
ton, Teedress. Fros Brothure. Estes-PMC, Ama, Geogia
31810

AWARD WiNNING COCONUT CUSTARD CREAM PIE,
As Chick & Eazy As Powdersd Wizes - Blonder Magic - Al
Mahsal Ingrochentn. A Feal Taste Treal! Send 5200 Too
Furzie Budds Kitchans, P.0. Boa C. Mami, Flonda 33155

OMOM SOUP: Genune French Recps. A musl ior any
cook. §1.00 Box 19, Bergen, MY, 14418

WORLD'S Bast Barbaqus Saucs. LUss on Most anything.
100. Sase. Bamc, P.O. Bow 2060, Waat Paim Besch, FL
o

YANKEE RED-MECK FAVORITES, $3.00. SASE. Adams,
Box 1237, Mokomés, P, 33555

HOMEMADE DRINCE. Exclling recipes £3 00 Gilletl 5A-
07, Box 1008, Pacoima, CA 9133,

BURGLAR ALARMS & HOME
PROTECTION
BURGLAR ALARE. Protect mosi homes for $30. Piana
$4.20, Myftssystems, Box 80331, Baion Rougs, LA 70858

FIEST Equipment| Save! FREE CATALOG! AAS, 186-B
Camogr Fosd, Binminghacm, AL 35200

WARNING Auomato Elecironic Alarm System Decals
Foots Borglars, 12 for §$5.00. H. L LaSots, Bax 1797, Gary,
indtara 46600

HOW Ta Safeguand You Family . Home . Inepensive
Easy . Fres Proall Qusidian, P.O. Bew BE3IS, Mobile, Als
]

YOU Can Protect Your Home. Ensy _ . . Inexpenase. .
Frea Delats, Simnfisld Associstes, Box 2245-P2, San Rpteed,
Calif. 94012

BURGLAR ALARM LABELS Protect Your Home, Family
and dutn, For B Labeis Send §4.00 1o, The Homa Fromt, PO
Bon 101 Dowsse, DE 1000010
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_AMERICA
I2 FOR SALE

he United States Map Company
wishes to inform you that the
whole country can be bought:
We are offering you a huge mural
map of the United States measuring
NINE HUNDRED AND TWENTY-
FIVE SQUARE INCHES, with lead-
ing cities, lakes, rivers, mountain
ranges, national parks, forests and
historic sites in breathtaking color,
FOR ONLY 81!

That’s right, the entire country
is yours for just a buck—a solitary
simoleon, greenback, smacker, bof-
fo, bean, eight-bit, frogskin, lettuce

leaf, shinplaster.

This magnificent mural map is a
real eye-popper, ideal for an office,
reception area, classroom, den, or
child’s room.

But there is a limit: only three
maps to a customer.

To get your breathtaking Mural
Map of the United States, just fill
out the coupon below and mail it
with payment to the address shown
in the coupon.

We deliver this huge map right
to your doorstep. You’ll have the
whole country right at your feet!

r---------
UNITED STATES MAP C0., BOX 7777, NEW YORK 10001

Ienclose § for HUGE mural maps

of the United States—NINE HUNDRED AND TWEN-

TY-FIVE SQUARE INCHES EACH—at the giveaway

price of ONLY 81 EACH + 65¢ shipping; total $1.65.

l (Limit: three maps per customer, at a price of $4.95.) I
NAME

I I
CITY STATE Zp

Add applicable sales ax. T US MopCo momizze. WPW,




Winston
Ultra

The first ultra low tar built on taste.

R

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



Oours
Seven.

For a super Whiskey Sour,

start with the very special
taste of Seagram’s 7 Crown.
Add 1% oz. Seagram’s 7 to the
juice of one lemon and one tsp.of
extra fine sugar. Shake, strain over
ice and garnish with an orange slice
and a cherry. A Seagram’s 7 Sour i8
super! Enjoy our quality in moderation.

Seagram's  Crown

Where quality drinks begin.

BEAGRAM DISTILLERS COMPAKY, N.Y.0. AMERICAN WHISKEY—A BLEND. B) PROCF.




