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Introducing the gas furnace
engineered not to send your heating
%gollars up the chimney.

%é/ 5 The Amana Energy Command.
§ o Cutshome heating bills nearly one-third

Amana has engineered a revolutionary fuel-efficient
way to heat your home. The Energy Command Gas
Furmnace. With it, you can substantially reduce your
home heatmg bills.

The Energy Command is based on Amana's
exclusive, pmven Heat Transfer Module (HTM®), the
high efficiency combustion system that has made
Amana a leader in heating %menw for over 10 years.

The fact i, the (rpical gae famace oty G0 o, Zodiaiea et

efficient™ That means you get 62¢ worth of heat for Pusaefil. m’,‘:i -

every dollar you spend. This low efficiency occurs in heat your hosse.

mhmwmmmmlavﬁﬂwdmmﬂamWFﬂHﬁtheatmdm dollars.
But the Energy Command Fumace recovers that heat from the exhaust, rﬁwdes it, and then uses the extra

heat. This %mceas along with the hléh]}r efficient Heat Transfer Module
makes the Energy Command 95% fuel efficient™* Every dollar you
pay for gas gives you back 95¢ worth of heat.

And because the Energy Command is a single, compact, indoor
unit, it's perfect for replacing your current furnace. It vents out the
nearest wall like a clothes dryer so you don't even need a chimney.

The Energy Command is the only forced air gas
furnace that can heat your water too. With its optional
water heater, it can heat 2 to 2% times more hot water
than a conventional 40-gallon gas water heater. This
makes the Energy Command the most fuel-efficient
heat and hot water system made for home use.

For fuel efficency and quality you can count on,
the En Command is the only gas furnace to
buy. Look in your Yellow Pages for the nearest
Amana dealer or write Amana Refrigeration, Inc.,
Dept. 945, Amana, lowa 52204.

The Amana Energ}i_Connnand Gas Furnace.

It's made to be the best, The Amana Way.

*Compared toa typecal 2% fuel-efficient furnace. Heat-cost savings with
Amana Energy Command Furnace may vary rkpcming‘ﬂn efficiency of your
furnace, fuel cost, climate_ and other home heating v £5. See Amana dealer

fior details,
e *“*Aased on rment of Energy and Gas Research Insttute Information.
"'"'Anm:il Fue Urilizaden Efficency as determaned by Department of
Energy Standards.

The Energy Conmmand ol only keais
yokr Rosise more efficiently. it heats hol
walerefficiently, foo
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NEW FLAIR
NEW FIRE
NEW PHOENIX

1983 PHOENIX LJ

The instant you take your place in the new respansive 2.5 liter 4-cylinder engine with

standard nolchback seat with center armrest  electronic fuel injection that's ready to take

you'll know you're not here just to relax you and our front-wheel-drive Phoenix L) down
>0 get it in gear And gage the excitement  a new road to exciternent

of our Phoenix L) with o gaze or two af the some Fontiacs are eguipped wilh engines

sporty, Dlack-accented instrument panel o o rﬂ;‘kr;r.;lj.:f: J ! t:H\]n) ﬂ
Up front lies the heart of the matter Its o Porfioc dealer for details
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SAVE as much as 80°% with =% Quality Power Tools

Americas Machine & Tool Ca., Depk. PM13, &th Ave. & Speing 51, Royersiord, PA 19468
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What Could Be Better

Than Unbelievable Range?
By now, you've probably heard some tafl sounding stories
about how lar away the ESCORT" radar warning
recedver picks up radar traps. You know, the ones where
they talk in miles instead of car lengths. The stories go
on to say that ESCORT's superhelerodyne recening
circuits provide as much X and K-band waming as you
can possibly use, and then some. If you've newes used
an ESCORT, they may seem pretty far fetched. but most
of them are true. Over hills. around comers. and from
pefind

Car 54 Where Are You?

Maximom detection range is wonderful, but it's far
from the whole story. In some ways, radar detectors are
like smoke alarms; you want (0 make sure that you don't
miss anything. but you don't want a lot of false alarms.
ESCORT won't disappoim you. Beyond that, when a
smoke alarm sounds off, the most préssing thing on
your mind is: Where i5 the fire? 1s it ahead of you, behind
you, above you, or bedow you? In the same room, o at
the other end of the house? Your senses can help you
find fire, but, on the highway, you can't feel or smell
radar. ESCORT is your sixh sense

Hearing Is Balieving

ESCORT reports its findings Straight to your 2ars ina
way no other detector can match. s vocabulary
includes a Geiger-counter-like pulsating rhythm that
relates radar intensity in @ smoath, natural, and intuitive
mannes making it easy to sense the distance to radar It
can tefl you if radar is ahead of you, behind you, or even
traveling along with you in tratfic. ESCORT also speaks
different lanouages for each radar band. Since the (wo
bands behave differently. the distinclive tonal
differences eliminate surprises. You'll even be able to
tell “team interrupter,” “trigger’ or “instant-on type
radars from othes signals just Dy the sounds they make.
Ditto for radar burglar alarms and door openers
ESCORT has a fot 1o say, and we've developed a new
way for you to get acquainted quickly

Play It, Sam

ESCORT's instruction book contains a wealth of
information. Actually, it's the ESCORT user's Bible. But.
the guickest way to become fluent in ESCORT'S lan-
guage is to play the Radar Disc on your sterea lumitable.
You'll hear firsthand how to interpret what ESCORT tells
you in @ number of situations. We now include this
special Disc with every ESCORT 50 you can lake a
[est drive as S00M a5 you open the o

Rad

AR MEFNING RECEVER

Mo Stone Unturned

The ESCORT Radar Disc is the atest addition to a
fong list of standard features. We don'l scrimp on
anything. Here they are: m Patented Digital Signal
Processor w Different Audio Alents for X or K Band
Radar m Varacior-Tuned Gunn Osciliator unes out false
alarms m Alest Lamp dims photoglectrically after dark
® 1/64 Second Response Time covers all radar m
City/Highway Swilch filters out distractions = Audio
Pulse Rate accurately relates radar intensity m Fully
Adjustable Audio Volume m Softly lluminated Signal
Strength Meter m L_E.D. Power-On indicator s Sturdy
Extruded Aluminum Housing = Inconspicucus size
{1.9H x 5.25W » 50} m Power Cord Quick-Disconnect
frovm back of unil = Convenient Visor Clip or Hook and
Loop Mounting = Protective Molded Camying Case w
Spare Fuse and Alert Lamp Bulb

Your stereo will demonstrate
ESCORT's unusual abilities.

New!
33s APM Radar Disc

What The Critics Say

Car ang Driver . "The ESCORT, a perennial
favorite of these black-box comparisons, 15 Stil the
best radar detector money can buy . . . All things
condidered, the ESCORT is the best piece of electronic
protection on the markel”

BMWCCA Rounged . . “The ESCORT is a highly
sophisticated and sensitive detector that has been
steadily improved over the years without changing those
features that made it a Success in the first place . . . In
terms of what all it does, nothing else comes chose’

FPlayboy . . . "ESCORT radar detectors {are)
penerally acknowledged Lo be the fingst, most sensitive,
mast uncompromising effort at high technokogy in the
figld.”"

Autoweek: . .. "For the third straight year, no manu-
facturer has bettered the ESCORT s sensitivity . . . the
consistent guality s remarkabile.”

ar warning.
No waiting.

Made In Cincinnali

Il you want the best, there's only one way to get an
ESCORT. Factory direct. Knowledgeabls support and
professional service are only a phona call or parcel
delivery away, We mean business. In fact, after you open
the box, pay the Radar Disc. and install yowr ESCORT,
we'll give you 30 days 1o test it yoursell at no risk. If
you're not absolutety satisfied, we'll refund your pur-
chase as well as pay lor your postage costs to return it
We also back ESCORT with a full one year limited
warranty on both parts and labor. Sofet ESCORT change
radar for you forever. Order today.

Do It Today
Just send the following to the address below;
O Your name and complete streel address.
[J How many ESCORTS you want.
1 Any special shipping instructions.
[ Your daytime telephone numbec
[J A check or money order.

Credit card buyers may substitute their card
number and expiration date for the check.

Or call us toll free and save the trip to
the mail bax.

CALL TOLL FREE. . . . B00-543-1608
IN OHIO CALL. .. ... 800-582-2696

ESCORT (inchaes Everything). . . . $245.00
Ohlo residents add $13.48 sales tax,

Extra Speedy Delivery
If you order with 2 bank check, money order,

credit card, or wire transfer your arder is pro-
cessed for shipping immediately. Personal or
company checks require an additional 18 days.

ESCORT

RADAR WARNING RECEIVER

[0 Cincinnati Microwave
Department 068
One Microwave Plaza
Cincinnati, Ohio 45242




LETTERS
TO THE EDITOR

Blame the Navy (well, both of us)

In your October ‘82 Letters column
{page 8). you explained how the Nawvy
figures that 12-inch-thick armor plate
on battleships actually has an effective
horizontal thickness of 17.3 inches
because the armor is inclined at an
angle of 18" Unless my high school
trigonometry is awfully rusty, [ think
you'll find that a 19° tilt produces a hor-
izontal thickness of only 12.8 inches,
not the 17.3 you say.

In order to provide a projectile path
of 17.23 inches, the armor plate would
have to be inclined at more than 45°
Did the Navy goof—or you?

WILLIAM M. GIRARDEAL JR
AUSTIN. TEX

When | was in the Navy 40 years
ago. they were better at this sort of tri-

angulation problerm—aor we would new-
er have won World War II!

E. f SIEGMAN

HAZEL CREST. ILL

A lot of readers caught us up on this
ong, The explanation we gave came
straight from the Navy. but we should
have done our own homewaork, [oo.

What the Navy neglected to tell us is
that their reasoning was based on the
assumption that a projectile’s steeply
curving trajectory would cause i to
strike the armor plate at a high angle of
incidence—26.6° ar more. This. com-
bined with the 19° tlt of the armor,
produces an angle greater than 45°—
enough to create an effective path
through the metal of 1 7.3 inches. Or so
the Navy says.

Talking ashtrays?

After reading about those fancy elec-
tronic gimmicks we're about to get
from Ford (Detroi Listening Post, page
24. Oct, "82). I'm convinced Detroit has
reached the apex of insanity.

I don't need a car with voice-activat-
ed lights, turn signals, windshield wip-
ers, radio antennas, ashtrays and all
the other expensive nonsense that lasts
about six hours after the warranty
expires. And anyone stupid enough to
need a satellite navigation system to
tell him where he is shouldn't be on the
road in the first place.

| doneed a car that lasts, with simple
controls that work and are easy and
inexpensive to replace. Don't force me
to pay for Rube Goldberg stuff nobody
needs—because | won't

RHAY J SALEK
BRIDGEWATER. N.J

There are many who would agree
with you. but it's important to recog-
nize that Detroit is going through
something of a growing-up pertod with
the new-found marvels of electronics
When on-board computers were first
put in cars a few years ago, mainly to
control engine functions, it was quickly
discovered that they possessed a lot
more capacity than was being used
The result is that enginears have been

&

dreaming up clever and exotic ways [o
put this excess capacity o work,

But carmakers do listen to the opin-
ions of their customers. If the public
decides it doesn't want talking ashtrays
and electronic road maps, Detrodt will
get the message.

Portable saw for southpaws

The old joke about left-handed monkey
wrenches notwithstanding, your read-
ers might like 1o know that there issuch
a thing as a left-handed portable circu-
lar saw. Being a lefty myself. 1 found
the standard type difficult to handle
and possibly dangerous because it puts
the blade next to the aperator, with the
mator weight outside, making the tool
awkward to control.

So | shopped around and founed that
Skil makes a lefi-handed model called
the 551 Trim Saw. Though it's small
{5V%-inch blade). it has adequate capac-
ity for most around-home jobs and sure
is handy for us southpaws.

CABL HARTMAN
MEWPORT HEACH, CALIF

Better maybe, but not new

I had a good chuckle over Ford's “Bet-
ter ldea” for an automnatic. self-dim-
ming rear-view mirror (Saturday Me-

chanic Looks At The '83 Ford Cars,
page 162, Oct. '82). My father was a
Dodge/Flymouth dealer in Ohie in the
"50s and had a '58 Dodge with a similar
device. It would flip indiscriminately
between the day and night positions,
making chattering sounds like a ma-
chine gun. The slightest change in light
level—even a passing cloud or bright
neon store sign—would set it off,
Finally, Dad's temper got the best of
him and he tore the mirror out. Ford
will probably do the same.
DPOUG LEVERS
HIALTO, CALIF

Still a good project
Shipbuilders  frequently experience
frusmating delays, but I must have seta
record, In the late "50s, | started mak-
ing a model of a French warship you
published plans for (Modeling The
French Chebec, page 168, Nov. '58).
I've worked on it on and off ever since,
having had to put it aside many tmes
for other, more pressing business
Still, 1 was determined to finish it and
finally have. The enclosed photo (be-
low) shows the result. She's a beauty

PM's model of the Chebec, 17th-century
French warship. built by reader Burkus.

and I'm really proud of her—even if
she did take 25 years.

WILLIAM A. BURKLS

SOUTH BEND. IND

Thanks for letting us know. A classic
modelmaking project is always satisfy-
ing, no matter how fong it rakes, For
others who may be interested. phofo-

" copies of the Chebec plans are avail-

able for §12.50 postpaid from Popular
Mechanics, Box 1014, Radio City Sta-
tion. New York, N.Y. 10101. ™
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* in cast iron or polished aluminum FREE with the

; lé}%]ttie (a$36.95 or $56.50 value) at no extra charge.

Save $96.50 when
America’s hest
coal & wood siove value.

Now fhrough May 25th.

We're holding our 1982 stove prices to May 25th, 1983—

and offering a choice of two, sturdy 6-quart kettles
purchase of any of our 11 Federal Airtight stoves
and fireplace inserts. You can save $40.00 on our
best-selling Federal Convection Heater and get a fine

s on units priced

coal-and-woeod stove saving
- from $279.95 to $754.95 range from $71.50 to $101.50

until May 25th.

(Illl' Iarﬂt': FC(II:I'al l:onvcclion Iltilitll'

pnurujs (‘J[ coal. C r:nuemmn toy either ta.km less than a minute, achievi |m.1 ]unq
hours (8 with wood, 22 with coal) of dean, efficient fuel combustion,

An extraordinary comnvection system of double walls, bottom, back, and top
moves the air freely around the firebox—and a 100-¢im fan { standard on the
insert model, optional an the free-
standing ) boosts the airflow for even
greater efficiency

Flue outlets on top and back add flexibility,
allowing the stove to be installed in front
of the fireplace, inside it, or as a free-
standing unit. Other standard features
inchide a shaker grate, ashbin & ashdrawer,
dial-controlled primary & secondary air-
flow, solid brass trim. and a screen for
open-hearth burming

The price: $639.95, delivered any-
where in the Continental USA,

B Considering an insert for vour hearth? Add
a shroud to our fan- d_‘:‘-l\lf'd madel and it

| becomes the only all cast-iron fireplace
||m riin Ame ric *rical With a choice of shroud
sizes | the fan is standard ), our Convection
; Heater Insert is priced at $739.95 and
£754.95 delivered anywhere in the
Continental USA. (A smaller, 22
Comvection Heaber is also available, either
free-standing or as an insert.)

= Write or call (toll-free 1-800-225-8277,
in Mass. 1-617-848-T180) for full
specifications.

lidated
utchwest

iron

SO

1.!4'\-

" FREE
% Siove and
. Ace
<« Pa
(] Please rush me your FREE
five-part information package.
Or call TOLL-FREE 1-B00-225-82T7. . in s 161782857000

Mewiwe

Adddress —ta

_ fip_

Chty — Stabe

Our Famous Casf Keifles

These G-qyuart kettles make greal stove humidifiers. Available in
17-pound cast iron (536.95) and f-pound polished alominwm
{(SH6.50).

Dedivered amywhere in Continental USA—with 30-day money-
back guaraniee,

Please send me cast iron kettles

at $36.95 each. e
cast aluminum | -\\

Please send me
kettles at $56.50 each.
I enclose payment by:
O Check/M.O. OVisa
O Master ard

Cand Mo

Fxp. Date
Consolidated Dutchwest

Box 394, Dept, 3PM1
Randolph. Mass. 02368




If you're looking for ideas to save
time and money — while enjoving
what you're doing — send away for
PM’s catalog immediately,

We have plans for shop tocls, boats,
storage houses, campers. Scuba
tow, ACV, log splitter, air compressor,
Smart ideas in fumniture! Also
dollhouses! Projects the whole family
can enjoy.

And best of all — we offer a special
and unique service — photocopies of
past PM articles. What's more, we tell
you the year the projects were
published. It may be as early as a
1902 glider to a most recent 1981
solar garden shed. Youll have fun
just browsing through the approxi-
mately 900 different plans and
projects. You'll find our GREAT
WORKSHOF series listed. Also our
SHOP MINI-COURSES. Timely
energy-saving ideas! You'll see it all
in our new POPULAR MECHANICS
FLANS AND IDEAS CATALOG

Price 51.00

order today!
L]

Send Your Name and Address with

Check or Money Order to

Popular Mechanics, Box 1014,

Radio City Station, New York, N.Y. 10101

Popular Mechanics is a publication of Hears: Magazines.
& Division of THE HEARST CORPORATION

EDITOR'S
NOTES
ol

erohatics in an ultralight? Most of us can f think of 20 answers that

add up wo: No way. But for the daring, there is a new little plane built for
loops and other aerial hijinks (page
86). In addition, Shel Gallager
picked 17 sleek new kit ultralights
for this month’s article. They have
wheel covers. trim-looking nose
cowlings and other features of
“real” airplanes, Best of all, a new
FAA ruling assures you thar you
don't need a license to fly one, If
you've dreamed of flying, now's the
time 1o give it a try!

PM’s Gallager (left) gets away from his desk.

In our November article Big
Lift: Salvaging A 437-Year-Old
Shipwreck (page 96), we said
that at about the time you were
reading the article, the sunken
Mary Rose would be brought to
the surface. Right on schedule,
the Tudor warship (right) ap-
peared off the coast of Ports-
mouth, England, as the dramat-
ic result of 3 £10 million, years-
long salvage operation.

What makes glue stick? To get the answer, we had some electron micropho-
tographs taken for this month's article on adhesives (page 104). The pictures
which magnity glued joints some 480 nmes, help explain what goes on when
yvou dab on glue and clamp two picces of wood, Of course, there's chemistry
invalved, Chris Batich, engineering professor at the University of Florida,
explained the process while colleague E. 1. Jenkins snapped close-ups, P

FM phastos: DAL Perrine

E. J. Jenkins cuts a super-thin cross section of two pieces of wood joined with adhesive
{left). The sample., mounted in a specimen tray like that in center photo, goes into the
photo chamber. Then Jenkins powers electron beam to take pictures (right).
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AMAZING HARD-TO-FIND SCIENGE BUYS

NOW ON SALE!

Bargains in Alternate Energy — Health — Weather
Hobbies — Magnifiers — Magnets — Telescopes — More

RADIOMETER LETS Y0U SEE THE SUN WORK. The silvered linish
pives you 3 hemispherical mirror. Al 3
glance, you see everything going on
amund you. Operates on invisible mfra-
el radiation 57 high 3° in diameter
GE06I0 Reg 5750  NOW 3676

OUR MOST POPULAR MAGNIFIER. Provides 10 powsr magnidi-
cation Sturdily mounted in plastic with
2 Swingout lens SyStem S0 you can camy
In your pocket or altach to key chain
3" x 1% closed.

BI0.344 Rep 52185 NOWSID7S

MINIATURE BATTERY POWERED PURP. Pumps 1 pl per minute
throwgh 4" tube (included). Lifts liguid
24 inches. Selif priming. Operates an 2
fashlight batteries (not mncluded).

BS0345 FReg 5545  NOW3SASE

THIS FLASHLIGHT WEVER MEEDS BATTERIER! Eleciricity is
generaled when you squeaze the fiy-
wheel—no recharging! Uses 22 V
flashlighl bulbs, It's compact. take i
arywhere and never be sluck for a
light | 5%~ x 27,

BHIOBE FAeg 52595  MOW16.95

—

JOURNEY TD THE CRATERS OF THE
MOON WITH THE EDMUND TEMM
TELESCOPE. Save 520 and own a
supert lelescope with melal mount
This precision telescope |5 resdy o
ush the manute you receve it The
24mm eyepisce delivers 175 mag-
nification, perfect for al-around view-
Ing. Weighs & mene 5 5. 50/ v0u caneas-
ity cammy it withyou, 123%™ T 11
BI1ETT Reg $109.95 NOW $B0.95

BUILD YOUR OWK WEATHER STATION.
Accurately lorecas! and check your
predictions against he media. Kil in-
cludes anemonmenter, windyanea, in-
doar indicalor board, baromeder, sling
psychmometer, rain gauge to measure
as litthe as 1/100 inch, 100 it kead in
wire, cokr cloud |0 chart, Torecasting
manual, Powered by 115VAC house
currenl wilth salely cord

E71.022 Reg 37055 NOW £26.05

SAVE £9.00 0N THIS 30X MICROSCOPE
WITH BUILT IN LIGHT, Here is 2
pocket magnifler micrascope ihat is
ideal for dafailed examinations of
planls, gems. stamps, pholos efc
Featuras 3 center focus wheel for
precise one-hand operation. Retract-
able condenser lens penpoints light
50 ¥OU DD in on your Subject
Batteries not inchuded.

631201 Reg §1895  NOWSESS

RECORD WIGH AMD LOW TEMPERATURE EACH DAY, Jumbo size
sieel and aluminum nstrument with
12" diam. Baue and pink indicalors are

_casmied i the lwest and highes! points
of day and left to be read beiore

resaiting
BTZABTY Reg 31B55 NOWSITOS

HYDROPONIC GREENHOUSE: GROW FLANTS INDODRS ALL YEARI
Feeds planis a parfect mixtue of
waler, nutrianis and light using no soal
at all ! Gl up 1o 10 timas the yield of
conventional soil Comtaing nulment
milx and transporl syshem

B31.129 FHeg 54295 WOW 33466

giving up & stimulating hot shower. A
periect mixture of air and water provides
increased velocity al 75% less volume
Easy to install. Chrame plated brass
B31.102 FReg$1250  NOWS11.2%

peals your kast call al the pushof a bul-
tor. Sibancas the ring Witk an an-off
switch. The cond |5 8" 1its inlo any modulas
phone jack Hawe a phong with Super
powers...and siop paying phone renfal
E33026 Reg 32995 WOW 32186

G0 FISKING WITH THIS MIGNTT MAGRET. Lifts up to 150 pounds.

Discover unterwaler treasures; bocate

ftems bost in water. Aluminum frame,
bar-handie. Light enough for any fish-
ing resl. Resists comosion. WL 2 Ibs.

KEEF A CLOSE WATCH ON YOUR BLOOD PREESURE. With inig
3 dependabie, eazy-1o-use, and accurale
’( Biood Pressure Gauge you moniiod

ET1.1358 Heg 52695  NOW3S10.86
your heart wilh ease. Tha gauge is
gasy to read. . .and the Stethoscope is

buill imto the cuff, with Case and nst
BT18T4 Aeg $3453  NOWE20.95

AT

ot |

LIGHT BULBS CAN NOW BUAN 87,800
HOURE. The secrel is & small salid-
slate micro-chip thal converls AC
current {0 DC. The result is a cocler
burning light bulb thal genevales
light up to 100 times longes. The light
is safler, too bul shill adequale.
Saves aboul 30% of wour enengy
cosl Lamp Lite Exienders simply
screw unbo end of 1he budh, Plyg. of B

631,800 Reg $24.95 NOW S19.85

FRE

GIANT

L
=

MAKE YOUROWN 8 FT.OR 12 FT. ROT
AR BALLOON. When fully inflated,
ihese colerul paper baloons nse
200 faet an just hab air Will i any-
thing up ta a ¥ |b. Kil comes with 10
pre-cut gores, 6 it of 14 gauge wire
for ving and cove. Easy 1o faliow
instructions incleded. Choose [he
Eize you want

GB0.581 | B M Aag. 56,95 NOW $5.85
B31,333 (12 1) A, $9.05 NOW $7.05

D MAIL TODAY
i REDIT GARD

SIZE

CATALOG

4,000

Edmund Scientific

7301 2103 Edscorp Bldg., Barrington, N.J. 08007

POCKER-SIZE POWER WITH THIS B X
20 SPY SCOPE. Small, 11 fits o the
palm of your hand, A Tene guably
viewing instrument, parfect for nature
studies, birdwatching or the races.
Fully coated oplics with accessible
fingertip focusing. Stores easily in
your pockel or glowe coparimenl.
Neck sirap and leatheretie case
included. 3%" x 27 x 1%

GIEEA HAeg 52905 NOW E2245

Barrisgtvn. Kew dorsey 04207 HOLDERS
ORDER TOLL FREE
Sinch Wy LT T 800-257-6173
In New Jorsay
B00-232-6677
Tedsl Prica Wethod of Paymant (0 Check encl
W4 Add 5% Sales Tz OMC  OVISA  DAm Express
Telal Encluasd [J Diness Expiras
O Send Free Biant Size Cataleg Card No
Signature
Name (peint],
Address
City Slate Zip




BILLHARTFORD

IMPORTS &
MOTORSPORTS

The best-selling import—again

Ten years ago this month, when
Imports & Motorsports first ap-
peared in PM. and when
you could buy a
'73 Corolla for
$1.998. the best-
salling import still
was the VW Beetle,
But its days were num-
bered. By 1975 it was Toyota that was
ichiban—that's numers unoto you [tal-
ian sports car fans—and the Japanese
giant shows no sign of giving up that
Mo, 1 ranking.

The Japanese carmakers have won
over all of us: those for whom a car is a
necessary evil, and those who love
cars. Ten years ago few car nuts would
consider buying Japanese (the excep-
tion was Datsun's 240-Z  $4.106).
Enthusiasts wanted sports cars and
sporty sedans from Europe: Porsches
and BMWs. And Tovola and Datsun
{now Nissan) still didn't have cars the
equal of Maximas and Cressidas to go

Wanna ber this new ‘83 Tercel 4wd runs
Subaru’s cult wagon into the bushes?

against family sedans, the likes of Vol-
vo, Peugeol. Audi—even Mercedes
with its $7.000 220 models. What
Toyota and Datsun, and fast-growing
Honda and Subaru had a batch of were
competent, $2.000 to $3.000 little cars
that were well-built and thrifty.

Toyota Corolis, shown here in the 1283
SR5 Sport Coupe body style, is sdll the
best-selling nameplate among imports.

Now, they've got models for every-
cne, and they're not just economical
and well-built:
1983 are exciting. innovative, better
styled than they've ever been and a
great bunch of handiers. Consider
Toyota. With the Corolla nameplate
alone, if you just need wheels, you can
get a tame two-door {light-years better
than the "73-vintage 1200 model). or
you can go all the way and set up a hot.
blackout. SR5 five-speed that'll knock
off the competition’s wheel covers. For
‘83, Corollas keep their 70 hp, but with
an all-new, smaller, 1.6-liter. ohc Four

that boosts mileage to 36/47 city/
highway. Looking at the ather
Toyotas: Starlet gets an
aerodynamic facelift and a
44/54 mpg rating. Pwd Ter-
cels are completely redesigned;
an intriguing six-speed. 4wd wag-
on is added 1o the line. Over $10.000;
The twin-cam Supra (see page 80) gets
a five-hp boost 1o 150, and Cressida
gets Supra’s 2.8-liter twin-cam. Those
are just Toyota's "83s. We haven't even
mentioned Mazda, Mitsubishi (see page
70 and lsuzu. For the first time since
1962, when [ started buying new cars,
the top candidates for my next car are
Japanese.

Sportiest wagon

Just get a load of this Pinun-
farina hauler! It's in
complete contrast 1o
the snugly ugly Tercel
station wagon above,
which will attract the
off-road crowd. Based
on the Lancia Gamma and

10

Lancia wagon is
a show car.,

called the Olgiata, this wagon—the
smoothest ever 10 grace an auto show
stand—was recently shown in Paris.
Too few attempts have been made to
combine the practicality of the station
wagon, or estate car as it's called in
Europe, with high style and perfor-
mance. Volvo's early "70s 1BO0ES
SpOrt wWagon was a nice exercise, and
Reliant's Scimitar is a successful. but
aging. example. But for sport-wagon

Japanese cars circa N

Side-glass treatment of Pininfarina de-
sign disguises roof pillars of the Lancda.

styling, Pininfarina has hit it with this
one. Too bad it's a one-off show car; I'd
like him to design a pair of roof clips for
my surf-casting rod,

Vest-pocket car

And you thought Le Car was small.
Renault’s 10-foot experimental city car
takes its name from Véhicule Econome
de Systémes et Technologie Avances:
YESTA. The little mock-up manages a

panv

VESTA is result of Renault and French
government program for efficient cars.

.22 drag coefficient (not easy with such
a short shape).

If it were readied for production,
engineers predict it would weigh under
1.200 pounds, and with a small power-
plant, maybe a two-stroke, three-cylin-
der wurbodiesel, it could average 103
mpg at 55 mph,

Howevar, it's a long-range project so
don’t look for PM's road test until along
about 18990, ™
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.




BILL McKEOWN

ALL

OUTDOORS

Two-from-one marine power

Itisn’t often that there is a major break-
through in marine design. But 25 years
ago Volvo Penta, the marine division of
the Volvo car company of Sweden,
introduced a brand-new power pack-
age for boats—the first successful
inboardfoutboard drive. Now Volvo is
adding a development that it hopes will
start another trend.

Volvo called its original sterndrive
the Agquamatic. It was the creation of
noted boat designer-engineer-racing
drver Jim Wynne of Miami. By com-
bining an inboard engine that could be
positioned back at the stern with a
steerable propeller system that could
tilt up behind the transom, Wynne's
invention offers advamages of both
inboard and outboard power for plan-
ing hulls. Outdrives. IfOs and

force that pushes the boat forward,
plus radial force that tries to twist the
craft in the opposite direction. Water
friction and turbulence may cause a
loss of 40 percent of available energy.
Ducprop, with its counter-rotating
props on the same shaft axis, should
reduce these losses considerably, Vol-
vo engineers feel. A pinion gear at the
bottom of the single driveshaft tums
fore and aft spider gears that drive the
computer-developed, twin-prop setup.

Similar aircraft-propelier expern-
ments have never proved very suc-
cessful. but underwater prop perfor-
mance may be more efficient. Several
boats mounting Duoprop Aguamatic
outdrives should be available this sum-
mer.

sterndrives are commaonly used
names for the invention.

Volvo's latest refinement is an
Aquamatic with one engine driv-
ing two propellers that rotate in
opposite directions. The second
propeller is driven by the same
shaft. but is of different diameter
and pitch. Called Duoprop by
WVolvo Penta. the development is
reported to boost prop thrust and
efficiency up to 15 percent. and
atceleration to 30 percent. Speed
i5 claimed to increase several
miles an hour on test boats, with
up to 15 percent less fuel con-
sumption because the increase in
efficiency requires lower rpm.

Volve's engineers peoint out
that a single propeller rotates

water backward in the form of a
cylinder while developing axial

Two props may be better than one when they
can counter-rotate on a Duoprop sterndrive,

Staying healthy afield

When you get a cut or sprain out in the
boondocks, particularly this time of
year in a cold weather region, you can
be in a lot more trouble than back home
near doctors and drug stores. A simple
injury could tum into a survival situa-
tion if you are not properly prepared
Sporting goods stores now stock more
complete first-aid kits for outdoorsmen,
and mail-order outfitters like Early
Winters, 110 Prefontaine Place 5., and

12

The Yak Works, 2030 Westlake Ave,,
both in Seattle, Wash., have added
medical and dental emergency packets
to their offerings. (Both are also sources
for long-life lithium batteries.}

The most extensive outlet we've
found., however. is Indiana Camp Sup-
ply. Box 344, Pinsboro. Ind. 46167,
Available from this supplier are such
basic items as bandaging materials,
nonprescription drugs and cintments
and snake bite kits, on up to supplies

you hope you never have to use—air
splints, suture needles and gut, hemo-
stats, forceps and scalpels. You may
never need them, but if you or a family
member is suddenly injured far from
professional help, they could make the
difference.

With such a collection of essentials in
stock (including hard-to-find  hypo-
thermia thermometers that read down
as well as up), you may have guessed
that the president of Indiana Camp
Supply, William Forgey, is a medical
doctor. How to use elementary surgical
equipment is well outlined in his Wil-
demess Medicine, $5.95. one of a good
selection. In addition to standard camp-
ing supplies, a broad assortment of trail
and survival food is also offered.

Prescription drugs, of course, must
be specified by a doctor and are pur-
chased locally. Carrying a spare pre-
scription may not work if you need it
filled far from home when you sudden-
ly come out of the woods with a three-
day growth of beard. Discuss with your
doctor any special drugs you might
require to complete your expedition
medicine chest,

Planning ahead is particularly essen-
tial for travelling ouwtdoorsmen., and
where you are going is part of what
yvour doctor should know. Assume that
any medicine he gave you several
years ago for a trip to the tropics may
have lost part of its potency from heat,
humidity and age. And if you're head-
ing into an area where malaria or other
fevers occur, ask if you should start tak-
ing preventive medicines a couple of
weeks before you pack your bags.

What it's worth

Owmers of old boats and motors often
wonder if they own a valuable antique.
Price is determined. of course, by how
badly someone wants w buy some-
thing. One way to find out is 1o join the
Antique QOuthoard Motor Club, 758
Mary 5t. Clayton. N.Y. 13624. Dues
are $15, and include the club's jour-
nal. The Antique Cutboarder, Another
source s BUC International. 1881
Northeast 26th 5t. Fornt Lauderdale,
Fla. 33305. For $98. collectors {and
dealers) get three volumes of price
guides with detailed listings of boats
and motors from 1905 to 1982 ™
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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
sizable 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.

Bob Kronner, 55-year old former steel
salesman, made one call, got his 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.

If 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,
etc., prices have gone sky-high. With our process, we
bypass the roof contractor. The commercial building
owner uses our Seamless Spray to apply Pace Roof
Renewal Sealant right over the old roof. The costis so
low, the proven results so satisfactory for such well-
known firms like General Motors, American 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 fumish 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 eamed 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 just one 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 Sealer, 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
ahout Seamless Spray and all the rest of our amazing
part-time moneymakers. You're under no obligation.

Mo one will call on you. Everything comes to you by
mail. Put this coupon in the mail today so you'll lose

no time getting into this BIG SELL!

INTERNATIONAL INQUIRIES INVITED! We sell Pace in more than
60 countries. Interested in joining owr successiul team? Tell us abowt your busi-

ness background. Pace Products, Internaticnal, 8900 indian Creek Parkway, PO,
Box 12081, Overland Park, Kansas 66212, TWX 810/749/6628 Paca, Intl

F--—-------------------q

Dick Rogers, Prasident
: ’ ! PACE PRODUCTS, Dept PM-183 :
1 81st and Indiana, Kansas City, MO 64132 1
1 pLEASE RUSHBY MAIL all facts about Pace SEAMLESS SPRaY, |
1 the amazing part-time money maker that's good for $25,000 a year I
1 ...and more. No obligation. 1
| ]
l Name l
B pddress :
1 City Grate Zip i
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Spy photo shows P-car
with aggressive 50-series tires.

Pontiac pocket rocket P-car!

As production of Pontiac’'s mid-engine,
two-seat, plastic-bodied P-car nears re-
ality. more details about it are becom-
ing known,

Just one engine will be offered for
‘B4: Pontiac's own fuel-injected 2.5-
liter Four, mounted transversely above
and in front of the rear wheels. Suspen-
sion will be four-wheel independent.
Standard transaxle will be a four-speed
manual, the only other choice a three-
speed automatic—both borrowed from
GM's compact X-cars.

Predicted performance is a very
impressive eight seconds O to 60, along
with highway fuel economy in the 40-
mpg range. Starting price will be well
under $10.000. and Pontiac expects ta
build and sell nearly 100,000 of the lit-
tle beauties in 1984 without sharing
the car with other GM divisions.

First-year Ps will be coupes only, but
an optional Targa roof will be offered in
‘85; a full convertible top is a later pos-
sibility.

Potential future improvements in-
clude a five-speed transaxle (incredi-
bly, GM is still pondering whether to
make its own!) and either turbocharg-

Yarn tufts glued to the body show engi-
neers airflow over the rear engine deck.

ing or a fuel-injected VG toturn it into a
real pocket rocket. The P's engine com-
partment was redesigned late last
year, in fact, to allow use of a wide van-

Spare tire, radiator and brakes live in
the busy front compartment of the P-car.

ety of powerplants, both larger and
smmaller than the 2.5, depending on fuel
prices and buyer preferences.

Pontiac general manager and GM
vice-president Bill Hoglund is counting
on the P-car as a terrific image booster
for his division and says it "could have
d more dramatic impact than the
advent of "“Wide Track’ in 1959, the
GTO or even_lhﬂ Firebird."

Divisions at GM

What we've been interpreting and
reporting as confusion at General Mo-
tors over future product decisions may
be partially that—and partially a delib-
erate effort to dehomogenize the five
car divisions' lineups.

Both corporate and divisional execu-
tives have lamented the recent practice
(of press and public) of thinking in
terms of car lines or families instead of
specific products. We speak of X-cars,
J-cars, A-cars. for example, instead of
Citations, 2000s or Centurys

The implication. of course, is that all
members of a family are alike, with
similar styling and features and the
same engineering strengths and weak-
nesses. Why buy the Chevrolet when,
for a fow dollars more, you can have
the Buick version of the same car?

14

The reality? Much more difference
than you would think, Aside from styl-
ing changes inside and out. there are
considerable divisional differences in
personality and driving character. Each
division's engineering team develops
and tunes its own acoustical packages
for noise and wibration control. Each
offers exclusive features and options
that the others don't—from engines
and transmissions to climate control
and stereo.

But GM feels it must work to change
this car-line mentality. and the short-
term solutions range from wider price
differentials {cheaper Chewvys, better
equipped and more expensive Olds
and Buicks) 1o encouraging each divi-
sion to pull away from the corporate
identity and develop its own image.

Thus Chevy retums to its traditional

image of value for money with a little
high performance mixed in. Pontiac
becomes the "European” division with
subtler styling and more driver-orient-
ed cars like this vear's 6000 5TE and
next year's mid-engine P-car two-seat-
er. Olds retains its traditional conserva-
tve image, stressing diesel engines
and a wide variety of middle-American
Cutlasses.

Buick treads the line between big-car
conservatism and Pontiac-style excite-
ment with wrbo VB engines and a
whole range of performance-oriented
T-type models. Cadillac. likewise. tries
to hold its long-time customers while
courting the affluent young with Eldo-
rado Touring coupes and small, BMW-
like Cimarrons.

Long-term, the answer might lie in

{Please turn to page 15)
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AWORD OF ADVICE BEFORE BUYING A KEROSENE HEATER: Il

nasoni

As temperatures go down and heating costs go
up, you'll be glad you listened fo us, And bought
yourself a Panasonic kerosene healer.

Panasonic kerosene heaters have as close to
perfect efficiency as current technology can make
them. 99.8% efficient. That means virtually every drop
of fuel you put in comes out as heat,

And there are different sizes and types of
Panasonic kerosene heaters. With proper ventilation,
you can safely and comfortably heat everything from
a small room (320 sq. ft.) to several larger rooms, to
wide-open rooms like garages and basements (up to
714 sq. ft.).

Panasonic radiant heat models focus the heat
toward a specific area. You can heat just the room you
want. And not waste money heating rooms you don't.

They have a two-piece porous wick that can be
replaced in a matter of moments. And a removable
cartridge tank for fast, easy refueling.

One model even has a forced air fan system
to circulate heat toward the floor to help eliminate
cold spots.

Panasonic convection heaters let you heat larger
areas. And they have many of the same advanced
features as our radiant models.

Every Panasonic kerosene heater is UL listed.
They also have built-in anti-flare-up protection.
Electric ignition for quick, clean,

dependable starts. One-touch
extinguishing that shuts the
; heater down instantaneously.
' Automatic shut-off if the
{1 heater is knocked, jarred or
5 tipped.
i So when you're looking
' for an efficient, economical
and dependable kerosene
: heater, a word to the wise
: should suffice: Panasonic.

| Panasonic.

Industrial Company
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I
| 0|
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more diversified product ranges. In-
stead of having its own wversion of
almost everything, each division would
pick and choose from GM's vast prod-
uct supermarket.

Thus Pontiac, Olds and Buick will get
variations of the coming N-body—
based on the fwd J-car but stretched
two inches and with room and struc-
ture to accommodate an optional Ve
engine—to replace their current rear-
drive Grand Prix. Cutlass Supreme and
Regal for "85, But Chevy may hald ourt

another six months or more for an
exclusive new "'A-special”’ coupe (built
off a stretched X-body) to succoed its
Monte Carlo, Interestingly. Cadillac
also is considering the 2-door N-car.

Humors are strong that both Pontiac
and OMdsmobile may drop its compact
fwwd X-cars (Phoenix and Omega) after
‘84, while Buick would keep its more
expensive Skylark for one additional
year and Chevy i1s cheaper Citation
even longer.

Chevrolet also has plans to keep sail-
ing its popular rear-drive B-cars (Impa-
la and Caprice) as long as there's a
market for them. Pontiac dropped its

VIC20

" PERSONAL
COMPUTER

TOP 10 ARCADE GAMES

VIC-20 TAPE PROGRAM SALE!!

Rank Name

1. Super Paratrooper (Fantastic)

2. Exterminator-Plus
{Betler than Centipede)

Bug Blast [Creepy)

Bombs Away (Great)
3-D Maze-Escape
Krazy Kong

O Do ~Nm; AW

1

Crickei (Better than Frogger)
3-D Hackman (3-Dimeansional)
Snackman (Better than Packman)

Anti Matter Splatter (Nuclear Disaster}

Sale
$19.95

$19.95

List
52495

$24.95

£19.95
£19.95
$15.95
$16.95
$19.95
£15.95
$14.95
$14.95

§$24.95
$24.95
$18.95
$19.95
$24.95
$18.95
£16.95
£16.95

BUY ANY FOUR — DEDUCT 10% MORE

VIC-20 ACCESSORY SALE!!

1, TRACTION-FRICTION LINE PRINTER This new COM-STAR
deluxe printer, prints %" x 11" full size letter qualltylsln_gle.
roll or fan fold paper, labels and etc. Impact dot malrix bi-
directional 40, 66, 80, 132 columns, Includes interface cable
that plugs direct into the VIC-20 computer, no other costly in-
terface is needed. List $599.00 — Sale $399.00.

2. UP TO 60K EXPANSION MODULE Aero Space designed—6
slot—add up to & cartridges— switch select any program.
Start and stop any program with reset button—not necessary
to remove cartridges or turn off computer, saves time, televi-
sion and computer (one year warranty) List $148.00 — Sale

$89.00.
» 10 DAY FREE TRIAL

* WE HAVE THE LOWEST PRICES
» ONE DAY DELIVERY EXPRESS MAIL

» FREE CATALOGS

+ WE LOVE OUR CUSTOMERS!

PROTECTO

E N TE R P R | z E s {FACTORY-DIRECT)

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 o order

full-size Bs a year ago; Buick and Qlds
will follow suit after "85,

It looks like Pontiac will have exclu-
sive use of its own hard-won P-car
sportster for at least a year. maybe
longer. Chevrolet is not terribly inter-
ested at the moment. Buick wants a
more expensive sports car, based on
the ‘85 fwd E-car (Toronado/Riviera/
Eldorado)} replacement. to compete
against Mercedes’ 3B05L. Jaguar's XJ-
S and Porsche's 928—and Cadillac is
dlready lobbying to get in on that
potentially profitable act

If this all seems tougher 1o keep track
of yvou're not alone in your opinion

Ford forges on

We saw a very interesting convoy of
cars on Interstate 84 near the Detroit
Airport a few weeks ago. HRunning
together with a spanking new Thun-
derbird (well before its public introduc-
tion) were a Toyota Supra, a Mazda RX-
7. a Datsun 280-2ZX and a BMW 633C5i.
all high-performance, rear-drive sports
cars and sport coupes and all sprouting
identical stick-on radio antennas for
car-to-car communication

It was obviously a Ford engineering
1est trip comparing the new "Bird, prob-
ably with the mid-"83 optional turho-
four-cylinder engine, to some pretty
tough competition. If they're confident
enough about the coming Turbo T-Bird
to self-nflict that sort of comparison, it
must be pretty good!

Chrysler/Shelby deal

Performance buffs will welcome the
news that Chrysler chairman Lee
lacocea has inked a deal with former
racer Carroll Shelby to collaborate on
some hot new products. First out of the
chute is a terrific-looking. fwd, Char-
ger-based Dodge Shelby coupe, with
aero aids front and rear, super handling
suspension, port-injected 2.2-ler en-
gine and unique silver-on-blue (or blue-
on-white) paint scheme.

lacocea called it “fast, fue!l efficient
durable and affordable” (under
$10.000) and said that such exciting
but practical products "will grab the
new youth marker” Shelby will also
work on special parts for distribution
through Chrysler's Direct Connection
catalog.

You may remember him for his awe-
some Shelby Cobra sports cars and
Shelby Mustangs in the ‘G60s—and
lacocca. then Ford Div. general manag-
er. as the guy wha hired him to help
build Ford's performance image

What's next? Probably a turbo-
charged Shelby version of the '84 G-24
sports car. Then, who knows? "We
may do another Pantera someday,”
lacocua savs ™
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Now! Learn on the latest...

NRItrainingincudes25” ¢y
Heath/ZenithcolorTVwith -
state-of-the-art features )

® GO-function infrared remote control r

® space phone lets you answer or call from your chair

® microprocessor-controlled PLL varactor tuner

® 82 VHF/UHF, 35 cable channels

® 24-hour programmable
channel selection

® electronic time display

® 4-speaker FM sound system

@ choice of three cabinets at
student discount

P

b
I"
E
e

a1

We've taken the finest, most advanced, most
complete TV Audio, Video course available and
made it even better. Now NRI brings vour training
up 1o and even bevond toda’s technology with the
exciting. advanced performance Heath) Zenith
Model 2501 TV. Now vour ean bedrn how o service
even the latest clrcuiiry on the most expensive TV
sels as vou assemble and perform experiments on
vour Heathkit/Zenith, Onby NRI combines such
complete training with such up-to-date equipment

Choice of Three Specialties training with remote-controlled videncassette re- Free Catalog...

And only NRI gives vou the opportunity to corder featuring NRI training on videotape. No No Salesman Will Call
spectalize in any of three areas. You get the same  matter which specialty you eledt, vour practical Get all the | it :
complete training covering TV, audio systems, and  training also includes experiments and demonstra- NRI trai o i H’iﬁ;‘}n e c?QTkmmnl
video recorders, but you select your own specialty  tions with the exclusive NRI Discovery Lab® and VIR ST g, ote 41 fe SLEpEnt, JOK ver

complete lesson plans, check out our convenient

for practical, hands-on Lraining, vour own professional digital multimeter. All : ,

You can choose to build the Heath/Zenith ~ equipment is yours to use and keep. ime pﬁﬁ;ﬁﬁlﬁiﬁ&%ﬁmﬁ&ﬁmﬁw
color TV, specialize in audio systems and build e R Sp
your own AM/FM stereo system: or take your bench Learn in Your Spare Time tronic Design, Communications Electronics, and

No need to quit your job or tie up your more. Send postage-paid card and see what ad-
evenings with night school . no classroom com-  Vanced training is all about. 1f card has heen
petition or rigid schedules. NRI trains you in your ~ removed, please write to us.
own home at your convenience. You're 4 class Practical training on a real state-of-the-art
of one with complete course materials, practical TV using professional equipment
training on the latest equipment, and the backing
of a full staff of professional electronics educators,
NRI brings it all to you

The Professional’s Choice

A million and a half students have already
chosen the NRI way. And over half the practicing
TV service technicians in the L5, have advanced
their careers with convenient home training,
Among them, it's NRI 3 to | over any other school
(summary of national survey on request).

McGraw-Hill Continuing
g Education Center

t;‘} I_ jﬂﬂm Wisconsin Ave. >
fe——————=—  —/—| Washington, D.C. 2001
Hill |

Choice of specialty training on TV, stereo, n
or VCR We'll give you tomorrow.
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Sealed with a vengeance

I'm totally confused about lubricating
the suspension ball joints of my 1982
Ford F-100 pickup truck. [ went [o
grease them, but found no grease fit-
tings. Yet page 185 of the 1882 Ford
truck owner's guide, calls for service.
One dealer told me that these were
greased-for-life fitings and didn't re-
quire servicing, Anather deajer claims
they should be greased every 15.000
miles. He says [ should have grease fit-
tings installed. Please straighten this
out.—Bruce E. Montag, Aston, Fa.

The official word from Ford is that
you do not grease lubed-for-life ball
joints. That's why there are no grease
fittings in the joints. Furthermore.
there are no plugs that can be remaoved
S0 you can insert grease fittings. The
ball joints in your "82 F-100 are sealed.
and that's that,

The instructions that are on page
185 of the ruck owner's guide apply
only to front axle spindle pins on F-250
and F-350 trucks—not 1o lubed-for-life
ball joints,

Sweat box

Even with the heater of my 1981 Chev-
rolet Citation turned off, [ get a contin-
uous flow of hot air from the defroster
vents. Since the car isn't air condi-
tioned, it gets very uncomfortable
especially in warm weather. The dealer
hasn't been able to stem the flow of
heated air. Can you help?—L Sis-
soyeff. Elmhurst, N.Y.

One of two conditions is likely:

1. The temperature door next to the
heater duct may not be closing fully
when the defroster is off because of a
kinked control cable.

2. The rubber seal that's supposed
to be around the temperature door
may be missing. or the temperature
door may be damaged in some other
way,

Rejected lover

I love my 1878 Honda Accord in sum-
mer. but hate it in winter. Unless |
warm up the engine fully before I drive
aff. it sputters and dies on the road.
This occurs if the car sits idle for even
half an hour. The problern has been
with me since [ bought the car. and no
mechanic has come up with a solution,
Please help. This is making my winters
miserable. —Laura Laufer. Bloomfiold
Hills, Mich.

Put a smile on your face, Laura.
Somewhere in the following lineup of
possible causes for this problem is your
answer:

B First, fast-idle speed may not be
adjusted properly. The specification
called for is 2, 800=500 rpm. However,

20

according to a buddy of mine at Honda.
your mechanic should set this speed at
the top end; that is. 3.300 rpm. The
adjustment is made with the engine
warmed up.

B Second, the thermal sensor may be
malfunctioning. This part. which con-
trols choke and fast-idle operation, has
a habit of getting coolant inside of it
which then corrodes and sticks. Have
the sensor replaced. It's screwed into
the head.

B Third {maybe this should be first),
you may be using an improper starting
procedure. Are you pressing the gas
pedal to the floor and releasing it slow-
ly? Then, are you keeping your foot off

the pedal as you turn the ignition key?
Finally, are you reacting to a false
start? In other words, are you releasing
the ignition key when it seems as if the
engine is going? It sometimes takes as
much as five seconds for your Honda
Enging o get running,

B Fourth, you may have a weak
choke-opener spring. The spring lets
the choke plate close to less than Y
inch when a cold engine is started. This
gives the engine a richer fuel mixture
to keep it from stalling. Tension on the
choke plate is maintained until the
ENGINE Wanms up.

Have your mechanic check the car-
buretor identification plate. If the fifth
figure is A, B. Cor D, he should replace
the choke-opener spring with a new
one, which has been strengthened. The
part number for this modified spring is
16067-689-305, This fix applies to Pre-
ludes as well as to Accords,

Lockjawed lockup
I bought a 1978 Flymouth Volare with
J18-cu.-in. engine and 28,000 miles on
the pdometer from a Chrysler dealer, A
month later, the lockup torque convert-
er stripped its splines. | would have
chalked it up to fate. except | have a
service record kept by the car's original
owner showing converter problems.
{Please turmn to page 22)

Let's torque this over

When you put an extension on your torque wrench, the actual
torque force you apply is greater than the reading on the wrench.
If you don't allow for this, you'll overtighten fasteners and may
cause damage. To get correct torgue with an extension requires that
you do a little math (use the illustration as a guide):

torgue wrench length (A) % desired torgque (T)

EiAHm

1280 960
12 + 4 16

torgue wrench length (A) + extension length (B)
Example: Suppose you want B0 fi-ibs. of torque. You've outfitted your 12-inch
torgque wrench with a 4-inch extension. Your torque scale reading should thus be:

= torgque scale reading (TS)

POPULAR MECHANICS - JAMUARY 1983



ou canbuild this clock

for one third

7 the retail price. &

EMPEROR CLOCK COMPANY'S MODEL 120-K

DO-IT-YOURSELF CASE KIT

Solid 3/4"Cherry

= FACTORY DIRECT SALE PRICE
Regular Factory Direct Price $199.50
MOVEMENT EXTRA

Compare your awn hand-finished masterpiece
io those factory-mades retalling at $850.00 and more! A. I

T

I |

BUILD MODEL 120-K YOURSELF
AND SAVE HUNDREDS
Emperor Clock Company now makes it possible
for vou to own our most popular 120-K Grand-
father Clock at our extremely low factory direct
price. You've seen clocks like our finished model
120 costing S850 and more in expensive retail
stores. But right now, during our limited-time
tactory direct sale, your cost is hundreds less —
just $129.50 for the do-it-yoursell case kil in solid
/4" cherry. That's $70 less than our reguiar low
factory direct price. Ordar today and have the
pleasure of building a timepiace that will become
tomorrow’s heirloom
Sale ends March 15, 1983,
EASY TO BUILD.
Mo woodworking expenence is necessary to build
Emperor's Model 120-K. The solid 3/4" cherry is
kiln-dried, hand-matched, pre-cut and sanded
smooth. All miters, moriises and tenons are pre-cut.
(If you prefer, your kit may be ordered unmitered
for 510 less.) The divided swan neck and finial,
walist and dial face doors, dial frame and basefront
ara pra-assembled. Screws, hardware and easy-to-
tollow instructions included. Glass is not included
due to possible breakage in shipment. Each
piece may be reordered separaiely

"SUBTRACT 510,00 FOR UNMITERED KIT.

EMPEROR CLOCK COMPANY, Depl. 38-5

QTY. |DESCRIFTION

[{Movement Priced Separately Below)

Credil Card Telephone Orders Weicome Flease Check: New Customer O
Call T 208 928-2018

[Madel 120-K Solid 3/47 Gherry Da-li-Yoursell Case Kit

|Model 120-A Sclid 34" Cherry Completely Finished Clock with | |
| Seif-Adjusting Movemant, Tempaus Fugit Dial, Westminster Chimes| 97 | 5684.50 |

S0LID BRASS EMPEROR A Jr'ﬂ‘1-M Mg*ﬂ:ﬂy with
MOVEMENTS AND DIALS , [a70,Fugh Dist §144.50
Seli-Adjusting = One Week Mawing Moon Dial $158.50
* Waight Driven & MOYEMENTS CARRY A

* Wastminster Chimes = OME-YEAR WARRANTY
Emperor's Model 101-M
moverment with your
choice of dial is made of
solid brass by a well-
known West German
family firm, Choose from
either Tempus Fugit (Time
Fhes) or Maoving Moon AVAILABLE
with lunar calendar dial

The movement is self- s25“J
adjusting 1o tick smoothly EXTRA
and accurately S0 you never have 10 level your
clock. It sounds the Westminster chimes each
quarter-hour and ¢ounts the hour with a Big Ben
tone. Movement includes weights, solid brass
weight shells, brass-finished bob, pendulum and
chimes, All plates are solid brass with pinions ol
hardenad steal. Installation and &rﬂiustmenl arg
simple, following step-by-step instructions supplied
NO RISK! MONEY BACK GUARANTEE.
If for any reason you are not complelely satished,
return in original shipping carton within thirty days
for prompt refund. No questions. No excuseas,

LYRE
PENDULUM
WITH

SOLID
BRASS
RODS NOW

ORDER TODAY! THIS SALE ENDS MARCH 15, 1983 [N I

ORDER DIRECT WITH THIS FORM » ORDERS SHIPPED 2 TO 3 WEEKS » SHIPPING CHARGES COLLECT

Pravious Customer O

| REG_ | saLe |
_{WT.] PRICE | PRICE | EXT.

ey
| 50 [smm $129.50

[Model 120-A Solid 3/4" Cherry Completely Finished Glock with
Self-Adjusting Movement. Moving Moon Dial, Westminster Chimes| 96 | 5609950

Model 101-M Self-Adusting Movement, Complete with

gl;?.?lz.-i'fpéhwry - ]_‘!_'e_rr_lpu: Fugit Dial, Westminster Chimes for Mode| 120-K 33 | $144.50
TE™IH) x 16%"W) x 10°(D) [Model 101-M Sefi-Adjusfing Movemen! Complete wilh
VISIT OUR FACTORY IMoving Moon Diel, Westminster Chimes for Model 120-K 33 | $159.50
SHO ,s.: :h-"‘ﬁ'!'! “|Lyre Pendulum for Both Model 101-M Movemenis 5% #5.00
Emperor Industrial Park, Wa accep! personal checks
Fairhope, AL Enciosed$_______ | ) Check | ) Money Order TOTALSE

IN CANADA, visit our showroom al

PR
508 Hwb&vl‘d Streal, Charge to my | | -.l—-n-:| i) m 0O Send Kit Unmiterad .
e i i i L) Subtract $10 From Total

ke [TITI T T]]

Alabama residents only,
#dd 4% sales tax £

GRAND TOTALS

Please check

—_— e ——

ageaEpe | i [Expirslign dete N ME
EMPEROR® R %
Please ship this order: STREET
CLOCK COMPANY 0O UPS O Parcel Post O Mator Fraight
WDHEE%MREEEJHHE;N&FSEEHEH Emperor reserves the right to select method of  CITY. STATE, ZIP
£1983 Emperor Clock Company shipment, i necetsary. TELEPHONE NUMBER
I Adl Aights Rlesareed O Piease send free color brochure PLEASE FFlINTi I
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{Continwed from page 20)

Also, several transmission shops have
told me that this converter has been a
pain, what with splines stripping and
pumps pooping. The Chrysler Consum-
er Relations Hoard denies the allega-
tion. saying that there hasn't been any
abnormal trouble. Have you heard of
problems and is there any talk of a
recall?>—Greg Endeman, Hogue River,
Ore.

Yes, there have been serious prob-

lems with the "78 and '79 versions of
the Chrysler lockup torque converter.
No, | know of no plans for a recall. How-
ever you'll want to know about three
significant service bulletins. If all rede-
signed parts mentioned in them are
installed ina '78 or ' 79 lockup convert-
er, essentially what you end up with is
a 1980-82 version of the converter.
which is a reliable unit. Here's a run-
down as to what these bulletins
advise:
B No. 21-14-79 (6/25/79) describes
the procedure of eliminating “abnor-
mal torsional wvibration'” or “lockup
torque converter transmission shud-
der.” These are two distinctively differ-
ent conditions.

“Abnormal torsional wibration” is
described as a continous drumrming or

droning sound from the drive train up
to approximately 45 miles per hour,
This is due to the early engagement of
the converter. The solution lies in
replacing the lockup spring inside the

converter, This modification raises the
converter lockup speed. which will
solve the problem but will hurt gas
mileage slighthy.

“Lockup shudder™ is described as a

sag? This: Ball jeints and control arms

B Park on a level surface.

ments.

¥4 inch. Do the same for the two Cs.

shouldn't be more than & inch.

Know your As, Bs, Cs and Ds

What happens when coil springs or torsion bars weaken and
alignmemt goes out of whack, and tires and steering linkages
wear abnormally. To find out how your springs are holding up, use a
tape measurs and this illustration, with thanks to TRW:

B Measum the distances between the lower control arms and frame
[A). There should be no more than Ya-inch difference between the two A measure-

B Measure dimension B. The difference between the twao Bs should be no more than

B Measure the floor 10 bottomeof-the-bumper distance as shown by the Ds (make
sure the bumper isn‘t bent). The difference between the two D measurements

If necessary, replace both springs or torsion bars—not just one,

overipad, fromt-end

12 Ton — Low Profile

24,000 paunds of force. SHP engine. 3% « M cylnder. heavy duty
brama. conirol valve, 2-siage pump. 8" wedge 11 secand cycle
tima. {350 Lbs} — #1120, e
15% Ton Spliter — Low of High Prafile

31,000 poands of Foroe. 5 HP engine 4 £ 24 cylindérn, assembled
heavy duty frame. &way valve 2-slage pump high speed
wheels. 18 secand cycle lime

#1132 16" working height 1350 Lbs) $E55.00
#1130 27 working heighl (360 Lbst SES5 00
24" Ton Splifter — Low Prolile

49,000 pounds-of force. £ 8° heawy duly H-Beam Irame 5x 24
cylimder, 10 HP engene, 16 GPM 2-s1age pump. adjustable detenl
walve. 17" long 1 37 wede shde (650 Lbs) — #1142 5138400
We al'so carry 157 fon veriical, 247 fan fugh, 35 1oa fgh sphiiers

2- Cast Inon Gesr Pumps

11 GPM & 50 P51/ 3600 AFM max Right hamd notahon

{dirct coupbe). Use with & HP+ Has a %" inked and +*
gt outlet. T/4G" shatt Wses a 3% to 417 bore cylinder

|, O S e

136 GPM UEI 'ﬂ1|h5l‘H:' slll1l L ]

bh GPM. U2 with 8 HP» — l1|:|1h 56

UTHRELERER. ¢
22 GPM. AL rotation. Use w/i0 HP+ — w1007, 5265
|  s-way Control Vaie
i Bualit<in refied valee %7 ireool ports. 7 cylinder parts
- 0. .
'*}_{- Valwve mth prml.p: aﬂhllﬂ detenl, hiads free o
feturi Siroke Jis §54

h"lﬂ §1 for MSCOUNT CATALDG an indasirial, agricullural.
nd energy sawving swoplies. O send 85 dor CATALOG and
EPLIT!'EH DESIGN BOOKLET

The Newman Chimpsy Chedngs
will rempwe busll-up crensote el
lectively and easily Mo brushar
fods needed A rope and adjust-
able cleaner does Hhe pob an any
size binbd-up. Pick 1he sice that
will hit your chimney

AOUND o540 — 6 1o 807
SQUARE a2 — & 19 107

RECTAMGLLAR #1547 —
Bail Tehd, 812, Bxtd 1014

Well ship i 48 stabes for oaly
52 50 fepighl
Low Price ol E20.50

Quality Splitter Parts
Doubile-Acting Cylinders
SITE TYPE ROD ITEM PFRICE
Ju bh* TigRod 1'% SURE £43
LT Weided 1" SURE a8
dxd Tse Rod 1% SURIS 8]
dn* Weided 14T SMP4 132
A G4 Tie Pod P R
n *Can Go UPS — Large stack of 2 ta 6" hom oyl
E i

Comblnatians
ong.. owecl couple bracksl fax mu'ng J-rragem
EWTuﬂm:m&IIE'PMpum— ks
5 HP Brigps & 13 GPM pump. — 00
8 HP Beiggs & 15 GPW Nmn.—lm Am

Northern
raulics

Studies show that iowering your
home igmperature 107 could
Sawk about 1/3 of your homs
fuel bill Use a KER-D-RAY 1o
herl your rooms eHiemty,
gconomically, and safely

BuAoemalic shut-oH, lights with
o without matches. portable.
One pear wasranty

TEXAN — 10/00 BTU's in al direcligns, tap plate to cook on.
Agdjustable bemperature. 195 haurs uummq duration nm_nai.—
Ll [ . 883,
SURVIVOR III — I.‘i Emiil'us in a.ll me::mru \'nll hﬂl RET R
toom. Doubde fusl tank cooking surface, 12 howr buming dura-
tign. very clean burrang (24 Lb) — MTH L4
TAHATIAN — 11500 BTUs. Steel reflectar focuses head in one
direchon. 17 hour Burning duration. (22 Lbs) — #1722 . $118.00
PROPANE INFRA-RED HEATER — 11,000 BTUs. Hegh pressuse
rﬂulﬂlun valve mainlaing constant Real n.urpuuuvmm -3X°F,

FIA 55700
Mew Gas
HORIZ, HP SHAFT SPECS ITEMa PRICE
Briggs 5% Peeal [T -
Tecumseh 5 W° Bl [ %0
Tecumzeh & 1" Recoil. casts! S0E1 2
Tecumgel 10 17 Edec castsl 60000 F. -]
VERT.
Briges 3% O° Recoil Ty 3%
Anggs 4 %" Pecoil hos pl TOM0 10
Tecumseh 5 % Becail TG 15
Tecomseh 10 1" Elec castsl Tl 250

We Shvp UPS/ACOD f wngar 50 Fownds

P.0. Bax 1281 » Department PM1-32 » Burnpville, MN 55337

ORDER DESK 612-894-8310
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$1000 A Month With Just A Hack Saw!

by Philip E. Brancato Sr.

Yes, you can make $1000 a
month and more with just a
hack saw in your spare time,

Will I Ger Rich?

No, you will not get rich,
but you can make over $1000
& month in your spare lime
and have a ball doing it.

I tried all those **Get Rich®"
gimmicks that are advertised,
that never tell you anything
until you've sent them vour
$25, and then vou find out
their gimmicks were not for
you. Well, I've tried them all
and 1"m still not rich.

All 1 ever wanted was
something | could do in my
spare time with my hands,
make a little money and en-
joy myself and not have to
buy $3000 worth of tools or
merchandise to do it

Believe It Or Not

| found the most enjovable
and profitable business
working with my hands and
the only tools | use are a hack
saw and measuring tape. The
really nice thing about it is
any man, woman or [en-vear-
old can do it.

What Do I Do?

I make beautiful n-
door/outdoor P.V.C. pipe
furniture. Such as chairs,
lounges, tables, swings, and
all kinds of baby furniture
out of P.V.C. pipe; even bir-
dhouwses and feeders. P.V.C.
pipe furniture is the hottest
selling furniture on the
market today, because it is
unique and beautiful and will
not rot or rust and n will vir-
tually last a life time.

Profit Unbelievable!

The fantastic part of this

business is the profit.

Just po look at some of this
furniture in the stores and see

some of the unbelievable
prices it is selling for.

A chaise lounge that cosis
$42.25 in material and three

hours of work is selling for
over $228 in the stores. | can
sell my chaise lounge for
anything | think my labor is
worth. For once, the big
manufaciuring companies
cannol compete with me or
you on prices. You will find
you will have more orders
than you wani!

Where can you buyv the P.V.C.
Pipe?

You can buy the P.V.C.
pipe from any local hardware
store to start. Plus | will sup-
ply you with the names and
addresses of cushions and
pipe manufacturers who will
sell to you wholesale, plus |
will supply you with my shop
manual and six detailed
shop drawings with pictures
and measurements of six
different designs.

Do vou need my shop drawings

Mo, vou don’t need my
shop drawings unless you
wanl to save hundreds of
hours of trial and error work
and thousands of dollars that
| had to spend before | finally

found the right design and
measurements and tricks to
the manufacturing of P.V.C.
pipe furniture. | only wish
that when | started, | could
have bought these shop
drawings and 1 would have
gladly paid 3100 for just one
of them.
I will pay you!

Yes, | will pay you %25 for
any unigue design shop
drawing that | can use in my
collection and workshop
manual.

How do you start?

1) Decide if you like to
work with your hands to
creale things and wanl (o
make monev,

2) Can you afford $12.00
for my shop manual and
sin drawings.

3 Send me your name and
address along with your
check for $12.00 to:

Philip E. Brancato Sr.
P.O. Box23iTs p
Riverview, Florida 313569
(B13) 677-6948

Please allow about two

weeks for delivery.,

vertical shaking of the instrument panel
and steering column. It may be caused
by one or more of several conditions,
including a rough road or a poorly
tuned engine. But the bottom line is
that it's also caused by a defective con-
verter lockup valve body and pump. If
s, the old parts should be replaced.
The bulletin tells you what to replace
them with.

M No 21-10-79 Revision A (7/30/79)
speaks about the tendency of some
1978-79  lockup ftorque converier
clutches engaging when the transmis-
sion is shifted into reverse gear. This
condition is characterized by engine
hesitation or sluggishness when the car
is accelerated in reverse, If this condi-
tion persists after the transmission oil
cooler is reverse-flushed, a new pump
should be installed

B No 21-23-78 (12/10/79) is a discus-
sion of your problem. Greg—what 10
do if the car won't drive when shifted
into gear because of stripped splines. It
segms that the trouble is confined to
the A-904 transmissions having the
leckup torgue converter.

My 1977 Lincoln Mark V has developed
a fluid leak in the brake hydro-boost
power unit that's listed as part No.

POPULAR MECHANICS = JANUARY |98

2005 in the shop manual, The manual
Indicates that the same unit is used on
the Granada. Monarch and big-size
Ford, Lincoln and Mercury models. My
lecal Ford-Lincoln service center says
no way—ithat these parts are not inter-
changeable. If these parts were inter-
changeable, a hydro-boast that came
aff a wrecked Granada, Monarch or
LTD would save me over $300.
Wrecked Mark Vs are hard to find. Am [
being conned?—Blaine  Kemmerer,
Hayden Lake, Idaho

It's no con, Blaine. You have to watch
those part numbers in Ford Motor Ca.
service manuals. What often looks like
a part that fits several models, because
numbers are the same, is a part that fits
only one model. You see. only a portion
of the part number is given. In your
case, the shop manual doesn't show
the front halves of those part numbers,
which are DTDZ for the Granada and
Monarch, D?VZ for Ford, Mercury and
Lincoln, and D7LY for the Mark V.

Howewer, most hydro-boost leaks
can be fixed by replacing the seals.

DO YOU HAVE A CAR PROBLEM?

Just ask Moyt about it Send pour question fo the
Car Cinic. Poputar Mecharics. 224 Wesy 571h 51
New York, N Y 10018 While letters carnot be an
swered indivicwally, protlems that are of general
interest will be discussed in the column

SERVICE TIPS

B If you expect Lo pravent a repetition of
a Honda brake vibration problem by
doing a brake job, grind discs while
theyre on the car. Don't grind them on a
remate brake lathe. ¥You'll probably have
to let a Honda dealer do the job since ha,
rather than an independent mechanic, is
more likely to have a Honda disc brake
grinder. On-the-car grinding assures
that discs are machined absolutely paral-
lel, & necessity with Honda.

B Don't trust that hatchback door on a
1979-80 Plymouth Horizon TC 3, Dodge
Omni 024, Ford Mustang or Mercury
Capri. Those lift cylinders are suspected
of being unreliable. If only one fails
whan you're beneath the door, the door
can drop and injure you, There hawve
been 30 such injuries reported, and the
Mational Highway Traffic Safety Admin-
istration is investigating.

B A stumble or hesitation of a cold 3.8-
liter engine in certain 1982 Thunder-
birds, Granadas, XR7s and Cougars can
be corrected by installing a new acceler-
ator pump rod (pan No. E1PZ-GF687-A).
In T-Birds and XR7s, a new accelerator
pump diaphragm (pann No. E2AZ-
BHE558-A) is also needed. Ask your deal-
er to check amicle 82-14-14 of service
bulletin B2-14 1o see if your car quali-
fies. P

£3



SCIENCE

WORLDWIDE

World War III: confined to the lab

Today's nuclear weapons are so awe-
somely powerful that few people can
get past the harror to consider how the
weapons work. 1, for instance, have dif-
ficulty accepting the idea of the neu-
tron bomb—a weapon emitting radia-
tion that can take human life miles
away while leaving intact buildings and
even military tanks. Physicists also
wonder how the bomb will behave.

JOBXAMTING Uils—nor to Henticn the
physics of little-known energy outputs
of high-powered H-bombs and A-
bombs—physicists have developed
several ways to simulate a nuclear
blast. They are seeking information on
how far the radiation goes at what
wavelength.

The higher-powered weapons put
out much of their energy at the X-ray
wavelength, a phenomenaon that's difli-
cult to simulate without actually setting
off a small bomb. But now the
researchers at Lawrence Livermore
Labs in California have a new device:
the Flash X-Ray Facility. It's the biggest
X-ray machine in the United States.

Using the facility's linear electron
accelerator shown below, the research-
ers fire very high-energy particles at
tiny metal targets such as tungsten.
The resulting blast gives off X-rays
thousands of times more powerful than
a chest X-ray, The outward blast looks
much like that created by a nuclear
Weapon.

T (i

New lab tool: fingers

Genetic researchers, for years. have
been seeking a way to rupture the cell
walls of plants without damaging the
DNA (the basic chemical of genetics)
crammed inside the cell. Fancy lab
equipment has been tried without suc-
cess. But Jack Van't Hof and his col-
leagues at Brookhaven Labs have dis-
covered something that works. Coat a
plant cell with a chemical that hardens
the nucleus. Then put the cell on a

29

microscope slide. Cover it with another
slide and press the pair between thumb
and forefingers and you'll crush the cell
wall, leaving intact precious DNA mol-
ecules for further study

Huffin’ over puffins

Atlantic puffins—sometimes called sea
parrots—nearly became extinct in a
rash of 1%th-century hunting. And,
while a federal hunting ban raised puf-

fin population levels earlier this centu-
rv, puffins never returned to some pop-
ular nesting grounds. In the premier
issue of Cormell University's Livirng Bird
Quarterly, however. omithologist Ste-
phen Kress reports the hatching of five
pairs of puffins on Eastern Egg Rock
Island off the Maine Coast. The hatch-
lings were from birds transplanted
from other Atlantic nesting areas.
Kress says the species is far from saved
and needs legislative protection.

Brother rat, the drinker . . .

Some trained laboratory rats crave
alcohol. Others can't stand it, regard-
less of training. Purdue University
researcher Joseph Zabic thinks that it
may be a natural body chemical—sero-
tonin—that makes some rats hate alco-
hol. The same proiein helps control
blood pressure. sleep and other func-
tions in people. When Zabic gave sero-
tonin to lab animals. they usually
refused alcohol. Even if alcohol was the
only thing they were given to drink, the
lab rats sipped only grudgingly when
under the influence of serotonin. Zab-
ic’s research continues as he tries to
find out if the chemical might have the
same effect on humans.

Science from cradleto . . .

If you're worried about where America
will get is scientists in the future, one
answer might come from a néw public
school. New York's Manhattan Center
for Science and Mathematics, which is
graduating its first junior high school-
ers this spring, By 1985, the center will
be the only school in the country to
teach science and technology from kin-
dergarten through high school. Ele-
mentary schoolers use the school's
greenhouse and experiment shops,
while the junior high set is introduced
to powerful microscopes and optical
workbenches, By high school, students
are exposed 0 computer program-
ming. college-level math, chemistry
and physics.

“"Finding adequate texts has been
the toughest job so far,”' says principal
Cole Genn, The science department has
produced its own textbook on space
physics, nuclear measurement and oth-
ersubjects—all for ninth-graders. M
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Potential. In many peopleit =
goes unrecognized, undeveloped
and unused, That’s tragic. Because
when a person’s potential is never
developed a terrible thing hap-
pens: nothing.

In the Air Force, we look for
potential. And we challenge our
people to explore and discover
that potential for themselves. First
with skill training, then with valu-
able experience.

We're happy to say it works.
For them. For us. And for our
country. Because as our people
grow, we grow.

Developing potential is part
of what aiming high is all about. If
we all live up to our potential as
individuals, there will be no limits
to the potential of our nation.

The Air Force encourages
young people to continue their
education. Then, with diploma or
degree, to accept the challenges
of modern technology. For infor-
mation about these challenges in
the Air Force, call 1-800-423-USAF
(in California 1-800-232-USAF) or
contact a local Air Force recruiter.

A great way of life.




American Driving Machine
Performance Report.

¥ Americas only full line of
G-passenger front-wheel-drive
g LTS .y
N1 41 est hw [29] EPA est, mp
Highest mileage 6-passenger
¢ coupe and sedan in America
Nl 24557
wheel-drive 6-passenger
¢ ooar in America
1' 1'.-.|'-.,_I:'}l. I'-.|*.|'i TR '-.'-.l:i_'l"! l..,l!""\.l'
¢ performence
N1 5 vedr or 50,000 mile prote
tion plan
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'83 Dodge Aries
b-passenger car that
front-wheel-drive ina

(M a
1983 Dodge Aries Ks are probably the
most pertect family cars, First of all

I the cars in America, the in difficult driving conditions like
rain-slick highwayvs or through snow:
I'hat s because the weight of the
engine is over the drive wheels for a
firm hold on the road. 50 whether

VoL TE ZOING Up 4 SNOWY mountain or
vour snowy drivesay it’s good o
know Aries” frone-wheel-drive is pull-
ing vou along. And front-wheel

drive means

{Z_'ﬁh‘; that the

M 3I|I:_'!' 1|I'.!l._'| ll!l,_'l'*- SIX-PRSSENECT
coupes, sedans and wagons engi-
necred with front-wheel-drive

The front-wheel-drive difference.
You 1l notice the ditterence tront
wheel-drive makes
The way it pulls
rather than

1
|:":,I‘-!'l._'\- VOl

aroncd tight
cormers; the
MGNe Secure fraction
and handling it
SIVEs VUL EVen

America’s highest mileage 6-passenger sedan and wagon.



offers.you the security

cou

Aries K has plenty of room. Because
there is no drive train hump 1o take
up space. 5o a tamily of six can relax
and travel in comfort.
Highest mileage G-passenger cars in
America’ Starting at only $6577."

Front-wheel-drive also contrib-
uees 1o higher mileage, The Aries Ks

are the highest mileage six-passenger

e :-L'I|‘.IL_"‘~_ "11._'!,_11_I||‘\ ._II'.1_| "-‘-.'::I:_’,i ms iI'I ."',!'IlL_‘."-
ica. Because Aries has an advanced
front-wheel-drive design engine that
is more fuel efficient. That's a fact
that Il brighten vour tamily budget
Aad for even brighter news, prices
start at onlv 36577 At 36577 Aries K is

the lowest priced front-wheel-drive
SIX-passenger car in America,

5 year or 50,000 mile
protection plan

The 1983 Dodge Aries K voul
choose will be a member of vour fam
ily for a long time. Because we 've
built the Aries o a new standard o
vymerican workmanship in one of
the worlds most technologically
achvanced plants. That's why we have
the confidence o back the Aries K's
with a 5 vear or 50,000 mile (which
ever comes first) protection plan

America’s Driving Machines € 5=

The Mew Chrysier Corporation. Quality engineered to be the basl

e

g

,sedan and wagon.

on the engine and powertrain and
against outer body rust-through

So if you want a great family car,
buy or lease one of the 1983 Dodge
Aries K's at vour local Dodge dealer,
Buckle up tor satery and take your
Fumily out for a front-wheel drive. And
see whether Ardes isn 1 the |'5L'|".R't'! Cir
for vour family. Dodge Aries K's,
AIMETICES pe—
Family (] Qe
driving e A
muachines.




NEIL SHAPIRO

PM ELECTRONICS

MONITOR

From the wilderness

This column is coming to you from a
rustic setting. courtesy of the most
modem technology. Sitting in the
Troutbeck Executive Hetreat in Ame-
nia, N.¥., [ am surrounded by beautiful
natural scenery wildly divorced from
my usual view of New York City's side-
walks and traffic.

No matter where you find yourself,
however, today's almost magical art of
telecommunication can pul you in
touch with the rest of civilization. All
you need is a telephone and a few
assorted computing tools, a  little
knowledge and the will to be a kind of
pioneer. Here is a step-by-step guide of
how this column yvou are now reading
was written, and could have been
delivered—without paper or typewrit-
er. with no need to commute via sub-
way to a central office. no working in a
typical office environment and without
even having to leave the primal, Ame-
nian forest,

Troutbeck to you

The initial step was to hook up, via
the telephone line, to a national com-
puter network. This could have been
accomplished with any of the many
home computers equipped with a mod-
em, which is a special telephone

attachment. Or, as | did. you can use a
portable terminal which has no com-
puting power of its own (I used the
RCA Videotex Data Terminal, Model
VE-3501).

First thing was to attach the terminal
to the telephone jack; it plugs right in.
Then ! hooked a portable TV to it, just
as you would a video game.

Next. | dialed the phone and made a
local call 1o a nearby computer that is
part of the Compuserve Information
Service (CIS) computer network. Once
on CIS, | used its primitive but useful
word processing program 1o type in
our words. Displayed on the little TV,
the words could be listed, changed,
read and reread and—most important-
ly—-stored.

Out of storage

Once | got home. [ used my personal
computer and modem combination {an
Apple 11 withra Hayes Micromodem 11
running the Z-Pro communications
software) to access the network again.
This time, instead of just reading the
words stored there (called a “wext
file”). 1 "downloaded' " them.

Downloading means that | used the
computer to copy the words off the net-
waork storage and move them first into

Second-chance antennas

Today's TVs are packed with modular electronics and many-circuited

g —

chips, but there’'s stll one repair a do-it-yourselfer can

handle: replacing a broken antenna. You can dao it easily
with a replacement antenna from any electronics
stare. Be sure it has the retaining screw
and is of universal design.

"

REFLACEMENT

RETAIMNIMNG AMNTEMMA

SCREWY

Z8

the computer's RAM memory. From
the computer's temporary RAM mem-
ory. | was then able to quickly store the
text file (these very words) onto a flop-
py disc.
Processing

Now | had the words on a floppy
disc, and the text file was completely
within the “power” of the Apple 11

The first thing I had o do was to for-
mat the text—make certain the lines of
type were the right length so that our
Production crew could figure the space
it would take in print. Then | touched
up a word or two (maybe even three)
here and there. To do that 1 used the
Wordstar word processing software,
rewriting the text file that the Z-Pro
software had downleaded from the CIS
network. When | was done, the text file
was in perfect condition to hand in

Final steps

At this stage, | was stymied some-
what by the fact that pur affice has not
yet installed a computerized word pro-
cessing setup (although we will soon
have one). All 1 could do was 1o print
out the text file and hand it in. much as
if it came from a (sigh) typewriter.

However, soon, our offices (as many
offices already do) will have the capa-
bility to accept text files transmitted by
computer over the phone line—aoven
from a forest retreat. And. such files
will be sent from owur office directly to
the prnnter via phone. The end result
will be that computers will have con-
guered distance. Indeed. in many
/  bhusinesses the idea of a centralized
office may be rethought

And. by businesses, | mean any firm
that depends on memos or U.5. mail.
By hooking up to a computer network.
wou get all the benefits of full electronic
mail capability. Any sort of information
that you can type on a typewriter can
be, as this column was, "uploaded™ 10
the computer network from a remote
terminal, It can then remain in storage
on the network and be “downloaded™
again and again by computers and ter-
minals from coast to coast.

In fact. read this column via comput-
er. Go to the R ACCESS area of Com-
puserve and enter: TYP COL.PM
[70001,1056). Have fun telecommuni-
cating. ™

POPULAR MECHANICS = |AMUARY 1983



= JOUD-FUEL
BURING {TOVE

HOW-T0 BOOK CLUB

shows you hundreds of

ways to do-it-yourself,
do-it-right, and
save money too!
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. 7 very good reasons to 1 7 HOW-TO BOOK CLUB
. How-To Book Club ‘ i Blue Ridge Summit, PA 17214 |
g Blue Ridge Summit, PA 17214 ? Please accept my membership in How-To Book Club and 1
i o l send the 5 volumes circled below, billing me at $2.95 plus I
¢ * Reduced Member Prices. Save 20% to 75% on books sure = |} shippi and handling charges, If not satisfied, | may return ]
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- nllamataﬁ extras—plus bonus offers. Comes 13 times a year % I I
£ with dozens of u D-thﬂ-mm‘uta titles you can pick from = || 338 1002 1087 1122 1128 1168 1172 1178 l
§ .« %Automatic g,ﬁ. " Do nothing, and the Main selection 1226 1279 1283 1285 1287 1297 1301 e
- will be shipped automatically! But . .. if you want an Alter- | I 1312 1316 1321 1328 1342 1384 1392 1401
¢ nate selection—or no books at all—we'll follow the instruc- = ] 1403 1408 1411 1424 1506 2084 2103 |
. tions you give on the reply form provided with every News I i
& Bullatin ¥ Name Phone
%} = Continuing Benefits. Get a Dividend Certificate withevery ] |
" book purchased after fulfilling membership obligation, and I Address ]

quality for discounts on many other volumes % City I

* Bonus Specials. Take advantage of sales, events, and |

added-value promotions 1 State Zip |
% * Exceptional Quality. All books are first-rate publisher’s I ['«-"lrudnﬁ.m m;::hmnngr- anbmmt:::duddm%.ﬂrmwru.& l
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THREE GREAT
BUYS...

$26.95

DIGITAL QUARTZ RALLY CLOCK

A guarlz crystal ciock. A chronography Timer for recording
elapsad time from 15ac fo 24 hes. An automatic headlighl
shut-ofl waming system. “Splii-Time" can be read from dis-
piay without Slopping limer, Bright green, bold LED display,
easy lo read in direct sunlight, pleasant in the dark, Aulormalic
headsight shul-all waming sysbem if headlights are left on
while ignition is tumed off. Universal mourding brackel ad-
justs to-any positian. Maunts on dash, under dash or on fap
of dash. Easy lo insfall withoul speciat oals. For wehicles
with 12 wolt negative ground.

MAGNETIC LOCKING GAS CAP
~ Helps prevent theff, kock
| cannot £ picked, key
! cannod be duplicated. Key
“ ring incluged with lack. Won'|
freeze in winter, can't be
jammed by dust and water
Simply insert Magnetic Key
/ ko recess in cap and rofate
e tn open. Autpmatically re-
A i e cap is raplaced.
2 keys provided
$10.95 ,coiicanon
BUICK 1882-75 Al fmee. Shylark)
CADILLAC 1982-75 All Models
CHEVROLET 1882-T5 Al {exc. Chevelns,
Monza, Vegal
1982 TH Chevelte
TEH2-TS Al fight Trucks
1082-T9 Al boht Trueks
108275 NI fexc. Starfine)
1982-T5 Al (eec. Astre, Sunkyind)

GMC
OLDSMOBILE
PONTIAC

$29.95

ELECTROMNIC DIGITAL SPEEDOMETER

Hedps make rmving saler and mare eficient. Eleclronicaily
measiees and displaysaccurdle vehicke speed. This new eec
Iroree Speed-0-Meter pitvides digital readeat Irom 00 1o 59
mikes per howr, Twn digit numerals are disphayed % inch hagh
in brillsant red light Accuracy and refiability are insured
thecugh solid slate, mlegralad cirult desion. Aliractive case
styled Lo complement afy car inlefice, can be mounleld on-
dash, under-dash or lop-of-dash. For American and Impoat
vehicles wilh 12 voll nagative ground. Excepl those whicies
with froonl-wheel dive. Can be used wilh existing speerceme-
ter. Complele wilh sasy-lo-fallow flustrated oparating
imslructions

[_TOTAL | =
hecks and money ander accepled. No Foreign currency. No
G.0D.'S. Shipping charges shown ans for shipping within
continental U5 anly
Allen Aulomotive Elecironas
PO, Bax 18 Compton, Calit 90024
* Destribiated by ROLLYWOOD ACCESSORIES

= = =— =  Pleaes Prini Clearly = == =— =—
Narri
Address
City State
g Phomel ]
MO isa# Expites
any DESCRIPTION AMT
[igial Aally Clock
Locking Gas Cap
[igital Spesciometes
Plus $2.00 postage and
handling for each item
Calil add 615% Saes lax B

— o —

R

KYB C
8901 Oak

Gas-a-just’'s one-tube d n seals in high pressure
and fluid, but aa-pnmaﬂ%

piston so they cannot mix, And Gas-ajust conlains
absolutely no air. Performance-red
completely eliminated. You stay glued to the road,

In other kinds of shocks with their two-tube design, alr
or gas can mix with fluid. Performance can fade.

Mo wonder more motorists have replaced worn shocks
with Gas-a-just than any other gas shock absorbers,

* in gas shock sales
* in shock absorber

performance

Performance fade is built out...

road control is built-in.

Bobby Unser, 3-time Indy 500
winner, : "“Gas-ajust has
buiit-in ures that make the
difference in efiminating per-
formance fade and giving you
‘first_mile' road control for the
length of your ride.”

em with a patentad divider

ucing aeration s

G=—=u=t

Pioneers in gas shock technology
tion of America
reek Drive, Lombard, IL 60148

*P‘w
x .-==u'MM

Laundry markers with felt tips won’t
smear on papers such as Kodak RC
and Agfa BS-310. They're cheap and
easy to find —John McNarney

_ _fv,,,mﬁ""ﬁ'*

Money savers

Plastic funnels bought at supermar-
kets are just right for the darkroom
and cheaper than from camera
stores. —Robert Hertzberg

Punch it

- Kl 0

A paper punch can be used to make
labels for numbering slides. Punch
out rounds from gummed address la-
bels and paste the circles on the cor-
ners of the slides.— Louis Hochman
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Removing frame m;uls

To remove picture-frame nails easily,
grasp them firmly with pliers and
strike the pliers sideways with a ham-
mer, preferably a plastic-Taced or oth-
er nonmarring type. For removing
stubbom nails, use locking-type pliers
for a better grip.— Walter E. Burton

Small-parts organizers

'BUTTON-UP! CUT FIIEI. CIISTS' SAVE EHEIIGY'

—____‘_

INSULATE .. WEATHEHSIHIP TILEMEILIHG 't\

ﬂfﬂfﬂ'ﬁw‘f—’ﬁf s |

you can do it faster,
cheaper, better ... witha

STAPLE GN

You'll save up to 30% on fual bils whan you insulste  Just position gun, squeers handle and presic . . . staphe
and weathersirip your houss with an Arow T-50 is driven into exact spot desired in 1/10%h the time it
Slaple Gun. You sawe your own energy, 100 — a8 faked bo hammer &

well 88 labor costs! It's & breaze — one hand doss it o hold maberial in place for & neat, professional job!

-+ oree SQUEETE and you've nalled it! Amow Stagke Guns come in a variaty of mod
At all leading Hardware, Home Center & Discount Department Stores Everywhere.
ARROW FASTENER COMPANY, INC., 271 Mayhsll Street, Saddle Brook, N. J. 07662

Wood scraps. assoried hardware and
plastic pill bottles will make these two
small-parts organizers. For the bench-
1op organizer, use a ¥ X 2% X B-in
base to which a 2 ¥ 2 ¥ 8-in. mount-
ing block is fastened with two ¥e X
¥ X B-in. wood slats. Nail wood slats
to base with 1-in, wire brads, then
fasten to the mounting block with 1-
in. No. 6 screws. Fasten lids with -
in. Mo. 2 screws, The second organiz-
er mounits to the wall with a 2 X 2-
in. metal bracket. The 8-in.-dia. wood
disc is chamfered for easy bottle re-
trieval.—Ken Patterson
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THE 5 MOST IMPORTANT WOODWORKING
OPERATIONS . . . IN ONE COMPACT MACHINE

BOMUS: Act now e
and receive also = 114 DISC SANDER
fraa looling packsge. = 4 EE;&“ DRILL

HORITOMTAL
DAL PRESS

B BELT SANDER

. Ui'

VERY IMPORTANT

The orby maghens bl wdh
- & GLL CAET VRGN TABLES
B HEAYT DUTY GESIGH

C. DEVELOPS 3 HP.
O BARLT AS AN INDUSTRIAL MACHINE

IR NG Shw

S JDINTER I

Thase spacisl accossories s
s ONE PLACE FOR ALL YOUIR NEEDS . . .
CALL NOW! FOR FREE GIFT
Toll Frea (1-800) 421-2487
MAIL an!“ in Calitornia (213) 548-0761
O viSA [ MASTERCARD | MONEY ORDER

q--——-H“----_---
L& 5 & & 5 & 2 5 & &8 & 1 0 &8 N 0 &0 &8 0 0 8 0 &8 N 0 0 |

BLANT

MASTER WOODCRAFT co. |
[ A Pl titet- L (irei
msmmm: DRIVE » w:r B0 BES
HARBOM CITY [Lox Angeles). CASOTI0 ]
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Icing on the refrigerator fan

We have a Signature (Montgomery
Ward) Frostless refrigerator, Model
UFQ-1755-058, serial No. 57-B47406.
Periodically, the fan in the freezer ices
up and staps. The repairman replaced
the defrost-time and heating elemenis.
but is at a loss as to what to do next. My
hushand checked the drain for block-
age; there was none, but there was a

huge chunk of ice in the fan area.

removed, the problem was solved tem-
porarily, but it has recently iced up

again. Thanks for any help you

give us.—Mary J. Brown, Union, Ohio
Your refrigerator was manufactured

by Frigidaire and the company

service correction for your model
A service technician or

refrigerator.

you may perform these steps:
1. Disconnect the electricity.
2. Remove the freezer floor to

the evaporator and fan motor assem-

bly.

3. Remove the two inboard screws

that secure the fan orifice to the

liner of the freezer compartment (see

drawing).

4. Pull the drain pan toward the
front. then raise the entire assembly
from the left and support it in an

upward position.
5. Clear ice from fan housing.

6. Locate and mark the boring posi-
tion on the back liner (see drawing).

7. Bore a Ys-in.-dia. hole through the
line into the fan housing.

8. With a small triangular file. elon-
gate the hole downward and flush with
the formation of the fan housing to pre-
vent water from being trapped.

9. Clean any debris that may have
resulted from the boring and filing.

10. Reseal the lower left- and right-
hand comer of the drain pan with a
butyl rubber sealant (such as Perma-
gum), to prevent any possible air by-
pass (see drawing).

11. Check the conditions of the door
seals and the sealing compound locat-
ed around the suction line and the wir-
ing harness as they enter the freezer
compartment in the rear of the struc-
ture. Reseal as necessary o prevent
any possible air leaks, Also check the
icemaker water and the electrical inlet
tubes at rear for proper sealing.

12. Reassemble the drain pan and
the fan motor.

13. Check the ohmmuc value (resis-
tance) of the fan motor to be sure it has
not been damaged. It should register
about 36 to 41 ohms depending upon
the manufacturer of the motor.

14. Plug the refrigerator back in.

Once

could

has a

reach

inner

BACEK LINER

1|-|‘_:‘;.r%"&‘;.,

FAN  BORE 1/4".DIA. HOLE

:’""4," =,

can be cleared of any ice buildup.

Disconnecting defrost

I have a 1970 Gibson side-by-side
refrigerator-freezer named the Gibson
Food Master. I'm unable ro find the
serial number, but it is described in the
manufacturer's pamphlet as No
ABS657, part No. G147785. Since it
was new. the refrigerator-freszer has
run almost constantly on automatic
defrost—shutting itself off, then on
again. With utifity rates being what
they are. is there any way by which [
can disconnect the automatic de-
frost?—Gary E. Demoree, Huntington
Beach, Calif.

According to the manufacturer there
is no way you can disconnect the auto-
matic defrost and still expect the refrig-
erator to function properly. If you
should disconnect the automatic de-
frost system, ice will accumulate on the
coils. there will be no air circulation in
the refrigerator. and the freezer will
run about 22° F,

New service

The Whirlpool Corp. has introduced a
series of informative booklets about
major household appliances for the
benefit of consumers

The appliance categories that are
covered include washers, dryers. re-
frigerators, freezers, ranges. micro-
wave ovens, dishwashers, trash com-
pactors and room air conditioners.
While the booklets will discuss
the selection and use of appliances.
they will deal with no specific brand
name.

The first series of booklets—which is
available now-—discusses refrigerator
defrost systems, appliances and elec-
tronics, and the basics of microwave
OvEns.

It is available free of charge and can
be obtained by writing 1o the Appliance
Information Service, Whirlpool Corp.,
Administrative Center, Benton Harbar,
Mich, 49022. ™

If you have a problem with any appliance. send
vour question. along with the model and senal
numbers. (o Appiiance Climic. Popular Mechanics.,
224 West 57th 51, New York, N.Y. 10018 Sorry:
Brt lecrers canaot be answared indivickaliy. Only
probierns of wide interest will be discussed in this
LT
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Theres only one way
to play it...

Wherever the music

is hot the taste is Kool.
Because there's only one
sensation this refreshing.

Warning: The Surgeon General Has Determined

That Cigarette Smoking Is Dangerous to Your Health Kings, 16 mg. “1ar”, 1 .1mg. nicotine; Longs, 14 n'q 11|

fl., ....rlla pEr CI0atete FTEHrmIEI




JOHN GAYNOR

HOMEOWNERS"

CLINIC
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Whole house fan

I own a Cape Cod home with a full rear
dormer for the two upstairs bedrooms,
My low-pitched roof restricts clearance
so that | can’t use a gable-end whole
house fan. I'd like to have an airflow of
8400 cfm. {cubic fecl per minute)
which is the volume of livable space.
both upstairs and down. Can [ install a
permanent fan or window wait that
would provide the aiflow | want?—
Bradford L. Patterson, Farmingdale,
N.Y.

Brad, you're in the right church, but
the wrong pew. Your 8400 cu. ft. of
livable space must be divided by 2,
because you have a two-level house.
(To help vent it open the lower win-
dows during the day. and the upper
windows at night.) Thus, you're really
only venting one-half the livable space
at a time. Multiply this 4.200 cu. ft. by
30 (changes per hour for good sum-
mertime ventilation). and divide by 60
(minutes per hour}. This accounts

for a required flow of 2100 c.fm

A much simpler way of figuring
required fan size is used by Sears,
Sears’ calculations use sguare feot of
area, If | divided your house's volume
of 8,400 cu. ft. by a room height of 8 {1,
I'd arrive at 1.050 sq. ft. of house,

Sears’ ceiling fan would fit in the
space oOver your stairs in the upstairs
hall. Although a 24-in. fan would do the
job. I believe that I'd go for the 30-in.
fan. since it runs at 510 rpm, as
opposed o 660 rpm for the 24-in. fan.
The smaller rpm is quieter, mimnmizes
motor wear and saves electricity. How-
ever, the 30-in. fan requires air-dis-
charge openings {gable-end and soffit
vents) totalling 6.8 sqg. ft. The 24-in. fan
requires fewer openings.

Aside from the electrical work
which may be tricky. this is definitely a
do-it-yourself job, You can bring in a
licensed electriclan after you've in-
stalled the fan and vents.

Wet sink

The stainless-steel sink on my 28-fi.
boat isn't coated on the bottom. Each
day, about a tablespoon of water con-
denses and collects under the sink
How can [ stop this dripping so [ could
use the drawer for storage?—William
E. Conter. Little Falls, N.Y.

Ventilate the cabinet and insulate the
sink. The cool stainless steel in contact
with the warm. trapped air in the sink
cahinet causes condensation. Bore ven-
tilation holes or cut decarative pattems
in the top and bottom of the cabinet.
Glue screening to the rear of the vents
to keep out insects. Mext, coat the exte-
rior of the sink to reduce temperature
differences. Permatex Undercoat (part
No. 117EA), for example, would work.
It is sold at auto supply shops. Build up
the coating to at least Y in. thickness. If
you can't remove the sink, wear a mask
and ventilate while spraying.

Rotting floor

Excessive ground moisiure around the
crawl space. and a very humid climate
seem to be rotting the floors in my 10-
year-old trilevel house and causing
them to sag. Adding 4-mil vapor barri-

34

er didn't help, since newly replaced
flogr joists show evidence of rot and
maold after one yedr. The crawl space is
only vented on one side; the other
house vents are sither below grade or
abut a finished basement or outside
concrete sfabs. [t's a great expense and
effort to install additional vents. What
can I do?—Ted Malamas. Culpeper, Va.

Ted, we ran a story in our March "B0
issue that discussed the importance of
venting wour crawl space (FProtect
Against Ror and insects With Pressure-
Treated Wood, page 162). Even with
pressure-treated wood, the odor from
inadequately wvented crawl spaces
would justify the expense of adding
ventilation, in my opinion. The FHA
requires at least four foundation wall
vents. one located near each corner,
The aggregate net free ventilating area
should not be less than Yiso of the area
of the space. The requirements can be
reduced by adding a vapor barrier
(ground cover). but that doesn’t seem
1o apply in your case,

The builder of my home cut a 3-in.-
wide slot between the studs, through
the subfloor. He then ran a section of
duct abowve my outside steps, and

installed an elbow through the brick
veneer. On the outside, he fastened the
vantilator. recessed in the veneer, to
prevent leaks (see drawing)

You can also vent crawl spaces
mechanically. Install a blower in a rear
carner of the crawl space, with a duct
connected 1o the opposite vent. Draw
air in from the remaining vent, causing
a circulating flow. Hook the blower 1o a
humidistat set at about 55° F. When
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One way to vont a crawl space when you
can’t install a standard through-the-wall
vent; Cut and remove a section of sole-
plate. Install a duct with an elbow in wall.

humidity rises above that. the blower
tuns on. You can also devise a pres-
sure system in which a fan blows in
from one vent, forcing air out the other
vent. For either installation, I'd use a
licensed mechanical engineer ™

Do you have & home-maintenance or repar prob-
lam? Sand ir to Homeowner's Clinic. Popular Me-
chanics, 224 Wast 57th 5t. New York. N.¥V. 10018,
Lemers cannol be answered imdividually, but prob-
Jems of wide [nterest will be dizscussed in the col-
umn. For more home-ropair and maintenance help,
get PM's Home Care Guide, $4.95 postpaid. Send
youwr ardon(s) to Popular Mechanics. Box 1014, Ra-
di¢ City Station, New York, N.Y. 10001,
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© 1983 Garden Way

At Last! A Rear Tine Tiller
Especially for Small Gardens!

the 3%« HP TROY-BILT"
“JUNIOR”

If your garden is 30'x50’ or less, here’s why it will pay you
to get the full story about the Newest, Greatest Breakthrough
. ]
in rear-tine tillers in over 50 years!... e Pl

Of Bigger Tillers! /

@ SAVES YOU MONEY! Goes for half the price of larger rear-
tine tillers—which you don't need for your small-sized garden.

@® SAVES YOUR BACK! Forget spading and raking! The
"JUNIOR" prepares your garden in a fraction of the time!

@® SAVES HAND WEEDING! It's adjustable to shallow depth
perfect for chopping, uprooting and burying weed seeds—
killing them. Simply guide the “JUNIOR" up and down . )
each row. AN P

@® SAVES GARDEN SPACE! Narrow 14" tilling width =% S ) p— -
allows you to plant your rows closer together. The BIG JOB tiller...for small, high yield gardens!
Grow more in less space! - —— ;

@ EASY TO USE! With its tines in the rear and engine
out front, the “JUNIOR" is so well balanced you
can handle it with JUST ONE HAND. Won't shake
you to pieces like front-end tillers do!

@® EASY TO TURN & MANEUVER! Because the
“JUNIOR"is light and compact (but strong!) you
can turn it and maneuver it in tight places with
wonderful ease!

e b

Mail this

There's much more to know about this wonderfully
different and better idea in small garden tillers...like how
you can use it to build super rich soil, no matter what

your soil conditions...or, how it can help you grow two, “Tums on a dime!"

even three crops of vegetables where you could only

grow one before! o SN B G5 G5 5D G5 S S 6 S . .. a
So why not mail the coupon TODAY, and get all the & TROY-BILT® Roto Tiller-Power Composter

exciting facts about the amazing new TROY-BILT Dept. A1571C

*JUNIOR"...Plus our mid-sized PONY and large garden 102nd 5t. & 9th Ave., Troy, NY 12180

HORSE Models, We'll include prices, attachments and
complete information about our special “OFF-SEASON"
Savings discount now in effect!

YES! Please send me cumﬁlata information on
tha new JUNIOR and all other TROY-BILT Tiller
Models ranging from the 5 HP PONY to the 8 HP
| “PROFESSIONAL" including details on prices
and big "OFF-SEASON" Savings now in effect!

Name

WHY, for heaven's sake suffer I
any longer with a tines-in-front
type of tiller that has no power I
to the wheels and shakes youto ]
pieces? And why break your . Address
i
1
1
i
1

back with hoeing, raking and
shovelling? The New TROY-BILT
“JUNIOR" makes all your garden-
ing chores faster and easier—
increasing your gardening JOY!
Send for full details TODAY!

City

State Zip
Tl I I T T T ™11 ..

1
|
8
L]
]
]
i
L]
[
i
L
4




TONY ASSENZA!

THE PM

GARAGE

Speedy test of electrical system

Here's a quickie test instrument that
provides a pretty good indication of
your electrical system's overall stand-
ing.

Called the Smart Lite, it's outfitted
with red-colored indicators for easy

Smart Lite will perform efficient, quick voltage
checks of your battery and charging system.

observation. Four of them check wvolt-
age at the battery, Since few of us have
six-volt batteries. the G-v.d.c. designa-
tion is virtually useless,

However, the other three indicators
definitely come in handy for determin-
ing whether the minimum crank-
§ ing voltage (9 volts) and static bat-
§ tery voltage (12 volts) are up to
par

You can also discover if the elec-
trical system is overcharging (15
volts). The fifth indicator is an elec-
trical continuily test light,

The Smart Lite—which is 8
inches long and weighs % pound,
if that—costs £19.95 and carnes
part No. BT-8121,

It"s available from the manufac-
turer. Borroughs Tool & Equip-
ment Corp., 2429 North Burdick
St. Kalamazoo, Mich, 48007

—Maort Schulrz

Fan-belt adjuster

Although many cars have specific pro-
visions for belt-tensioning. often you're
on your own. A J-shaped wol would
seem 1o be the way to handle prablem
adjustments. The hook end could grab
against the edge of the accessory. and
if the straight end had a hole 1o accept a
half-inch ratchet or breaker bar, you'd
be set. Well, I've just found that tool
And it was perfect 10 work on a classic
problem: the Chrysler slant-six alterna-
tar. It's about 7 at auto parts stores,
Frorn Lisle Corp.. Clarinda, lowa
51632.— Pawl Weissler

The J-shaped tool allows you to adjust
belt tension on hard-to-reach accessories.

38

Clean fingers

. - T e -
£ : i 2 o
Thin plastic gloves keep hands clean, are
cheap enough to throw out when used.

Filter Fingers i1s a clever new product
that'll help you fight the never-ending
war against grease. The thin, 1.5-mil
plastic gloves resemble a plastic bag
with fingers. Filter Fingers fit all hands,
fit over shirt sleeves and are dispos-
able. Each package contains six gloves;
they fit either hand. Filter Fingers cost
£1.85 per pack by mail from Image.
16783 Beach Blvd., Huntington Beach,
Calif. 92647.—Joel Breault

Flush-fitting visor of Nava helmet keeps
wind roar down, seals against drafts.

Mava Moto, an Italian maker. has intro-
duced a new technique in helmet con-
struction. Instead of the hand-laminat-
ed fiberglass in most better helmets,
Mava uses single-strand Du Pont Kevlar
woven into a mesh and impregnated
with resin. The flush wvisor design
makes the Nava super quiet. It's $280
from Nava U5 A., 5729 Ward Ave.
Virginia Beach, Va, 23455,

—Joel Breault

Practical putty

A+B Fast Set Epoxy Pulty may be
used to repair anything from leaking
motor-home fuel tanks to boats. It
adheres to metal, wood. fiberglass,
porcelain and plastic. Clean the surface

Two-part putty bonds to almost any-
thing. It air cures or cures with heat gun.

to be repaired. cut equal parts of putty
from the two bars of material and
knead together. A half-pound package
of A+ is $4. 70 postpaid from Applied
Plastics, 612 Franklin Ave.. El Sequndo,
Calif, 90248, —.Joel Breault
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Reddy Heater keeps
nderson warm on the field...

:'i?

- in his unheate workshop, too.

You've seen Reddy Heater keep blast of clean, hot air...lets me  are also big Reddy Heater fans.
Pro Quarterback Ken Anderson  work in my shirtsleeves, even in With 5 models from 30,000

warm on the sidelines on TV— sub-zero weather’’ BTU, Reddy Heater is ideal for the

in some of the coldest games in Ken's not alone. People who  big heating jobs. In fact, they

pro football history. work in unheated places like deliver from 4 to 20 times more
“It's like a portable furnace;’ garages, construction sites, heat than small residential

says Ken. "It delivers a steady warehouses and greenhouses  kerosene heaters.

- |

For dealer nearest you, call toll free:
1-800-821-7700, ext. 129,

REDDY HEeadTER.

It’s Like A Portable Furnace

COAMCA IntfAlomaster, Bowling Groan, KY.




NEW
“NOW

Handy set of power driver bits

Emergency light
The Code One sound-acti-
vated emergency light goes
on at the tone of any UL-
listed smoke alarm. Its yel-
low-tinted lens disperses
light at a 45° angle to in-
crease visibility through
smoke, The battery-pow-
ered lamp also activates if
removed from its wall
bracket, About $14.95, it's
from Jameson Home Prod-
ucts. 2464 Wisconsin Ave.,
Downers Grove, 1ll. B0615.

Sears has introduced a 30-piece set con-
taining just about any screw or nut driving
bit wvou nead. The bits work in varable
speed drills and drive almost all types of
screws, nuts and bolts. The set includes
four Phillips bits in varying sizes, two dif-

Breathe easy with air purifier

Remington has a compact
new appliance designed to
cleanse unpleasant odors
from the air. The Air Purifi-

€I processes room air
through a three-stage filter.
The first stage is composed
of electrostatically charged
fibers that trap particles
and contaminants, A sec-
ond layer is made up of sil-
ica gel crystals with odor-
absorbing properties. The
final filtering agent is ex-
panded polyurethane that
traps any remaining parti-
cles. The motor produces
15 watts 1o exchange air at
a rate of 4 cu. ft. per
munute, The maker claims
the unit ($25) is both quiet

and energy efficient. For in-

formation write: Reming-
ton, 60 Main St. Bridge-
port, Conn. 0BE02.

ferent slotted bits with finders. various hex
bits and hex shank nut drivers. Torx bits.
square drive bits, a clutch bit and a Y-in
magnetic driver for all bits. The set is
£26.99 at larger Sears stores and through
the catalog; it's stock No. 9 25654,

Tune tools with electronic tach

if vou have any

retors on VOur eL |:i.il1ll':'l'|

er outdoor powet

-’ tal tachometer may be the an-
swwer, The DET-102 is designed to monitor the rpm of
both single- and multiple-cylinder engines. That means
it'll be handy for tinkering with your gas-powered lawn-
mower. chain saw, snow blower and the like. All circuitry
is solid state. The DET-102 sells for $46.50 from Echo
Inc.. 3150 MacArthur Blvd., Northbrook, [l BOOG2. ™

Echo's new digi
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CLEAN AIR ON DEMAND!

At last, clean “smoke, dust and pollen free" air in

your home or office. The ZESTRON Negative lon
Generator cleans your air of harmful, irritating
pollutants better than any other room ionizer.

If you've been in the mountains
lately, you know how air is supposed to
smell.

And perhaps you've captured that
clean, fresh, invigorating atmosphere
after a thunderstorm. or while standing
near a waterfall,

That clean fresh air you enjoyed was
rich in negative ions, Nature's own air
purifiers.

THE ZESTRON I1G-T00

Pollution and civilization destroy
natural air lons., A ZESTRON ionizer
recreates 30 trillion of these ions every
second. They clean the air of smoke,
dust, solid pollutants, odors, bacteria
and viruses which fall to the floor as
dust.

A new solid-state pulse crcuit
breakthrough is used in the Zestron
ionizer. This gives the greatest ion
output (with no detectable ozone) at
an extremely low pricel Compare the
performance and prices shown in the
chart. The IG-700 clearly has the
greatest ion output — yet sells at a
remarkably low price.

ION GENERATOR COMPARISONS

loma/ oo/ sec,
IONFZER {at1 Bac PRICE

ZESTRON 1G-700 1,904,000 $ 9995

lon Cloud Q000 700,000 300.00
Energen 4028 550,000 14970
Dail-An-lon 540,000 18995
lon Breeze 500,000 3599.00
lon Fountain 360000 12895
lonshpere 350000 9995
lon Cloud 7000 350,000 11995
Modulian 75000 85.00
AirCare T2000 14995
Omega 700 63.000 245.00
JSBA Air Bubble 77 B9.95
Orbit 7 99,95
WHAT IT DOES

The high-powered output of the IG-
700 provides more negative jon benefit
for you. It cleans a larger room faster
and more thoroughly than lower-
powered units. Under ideal conditions, a
40 by 40 foot room can be cleaned by a
single 1G-700.

HOW THEY'RE BUILT
Don't let the 1G-700's low price
mislead you. The unit is of the highest
quality. designed by engineers with
many year's experience in zero-defect

spacecraft design. The Zestron unit is
totally electronic and does not make
any noise. This unit is actually a home
and office version of a large commercial
air cleaning device costing over a
thousand dollars.

Scientists claim that these amazing
active ions are of great benefit to you
and can actually make you feel alive,
revitalized and alert while relieving
depression, headaches and allergies.
Negative ions promote sound sleep,
learning and healing and even make
plants grow better. In addition,
hospitals use ionizers in burn units to
destroy bacteria and reduce pain.

P ———amr
FREE TEST DEVICE

A free passive remote ion detector
is included with each ionizer. This
handy little device gives you
independent proof of operation, and
permits comparison with other
manufacturers’ ionizers.

Place the detector first close to a
Zestron ionizer, then cose to a
competitive unit. You will see far less
ion output from the competitive
ionizer — in some cases no activity at

alll

IG-T00 SUPERIORITY

The IG-700 features adjustable
output, which lets you set the output to
your own preference. Some people
prefer fewer ions at night, while a large
smoke-filled room needs more ions
than a small room with no smokers
present.

The IG-700 has no moving parts and
nothing to wear out or replace, unlike
“perfume” filter-type air cleaners which
require frequent replacement of
expensive filters, and which emit no
beneficial negative ions. _

Scientitic tests snow that these noisy
inefficient filter-fan units which emit
chermical “citrus” odors are more like
toys. and are no match for high-
powered ionizers in thoroughly cleaning
the air we breathe.

The IG-700 is a compact 24 by 2%
by 6'% inches. At 1.5 watts. it costs
about 7 cents a month to run from
standard house current.

The 1G-700 features an operating-
output level indicator that shows you
the actual output level. Most
competitive units simply indicate that
the unit is plugged in.

ZESTRON 1G-700

Please study the facts and figures on
this page, and then order your Zestron
IG-700. Try it for 15 days in your home
or office. We predict that you will be
delighted with the fresher air and more
stimulating atmosphere it provides.

If you are displeased for any reason.
however, you may returmn your unit
within 15 days, and we will promptly
refund your full purchase price.

HOW TO ORDER

Mail your name. address and phone
nurmiber with your check or money
order. Credit card holders may
speed delivery by calling our Toll-
Free number. The Zestron IG-700
lon Generator is $99.95 plus 54.00
postage and handling. The price
includes a FREE remote lon
Detector and Owners Manual.

ZESTRON IG-T00 - $99.95
plus 54.00 postage and handling
i2 Units, 594.95 each
plus $3.00 postage and handling)

r- I . . ...
|

CREDIT CARD ORDERS ONLY
Call TOLL-FREE Anytime

1-800-334-0854
Extension 877

Naorth Carolina residents, call:
1-800-672-0101

Other information: (404) 587-2257

CLEAN AIR
ENGINEERING

Department PM1
110 Towergate Place
Atlanta, Georgia 30338




THE PM
WORKBENCH

Tap and die kit
in popular sizes

The Ace Hanson Home Threading Kit is
a tap and die set for cutting five of the
most popular thread. sizes used in
home workshops, The 12-piece
set  includes five taps and
matching %-in, hex dies, plus a

EEW tome mnaog

%%-in. hex die stock and a T-han-
dle tap wrench. The five 1ap
and die sizes supplied are for
curting 6-32, 8-32, 10-32, 10-
24, and “4-20 threads. The con-
venient hex-shaped dies allow
threading in tight places with
open-and, socket, or adjustable
wrenches. Each kit has a "how-to”
threading booklet. From Henry L. Han
son Inc., 220 Brooks 5t Worcester
Mass. 01606, the set is $26.99 at hard-
ware stores. — Hosario Capotosto

-I_II

3

wWren
and cut balt threads in prebored hole.

Vinyl sheet lifts off for easy care and
watering. Side is zippered for ventng.

Here is a new concept in indoor gar-

dening: a miniature. steel-framed
greenhouse fitted with a durable vinyl
cover and topped with a lamp housing.
The indoor greenhouse is designed to
balance light temperature. humidity
and carbon dioxide levels wo provide
the ideal environment for plant growth
Hortecs provides a spray can of carbon
dioxide mist with the pasy-to-assemble
unit. Plants may be permanently
housed inside or rotated in and out. as
needed, Available at nurseries, home
centers. or direct from Hortecs Co. Inc..
Box 418, Lake Forest. [ll. 60045, The
greenhouse is $39.95 for the complete
package, plus $2 for shipping.

— Rosano Capotosto

42

Tough abrasive disc kit

Industrial-quality Gemtex resin-fiber
abrasive discs are now available to
home woodworkers in kits. The multi-
purpose sanding and grinding kit con-
tains three long-lasting resin-fiber discs
(claimed to last up to 25 times longer
than conventional discs), and a drill
accessory package. Replacement disc
kits containing three 5-in. discs are also
available, Discs are flexible enough for
use on contoured surfaces such as auto
bodies. fiberglass and wooden boats,
yet tough enough to smooth welds and
concrete. The kit with drill accessory
costs about $5.4%; the replacement kit
is $2.95. Available at hardware stores
or by mail from Spiracut Products.
4101 East Royalton Rd., Broadview
Heights, Ohio 44147—0.T.

The kit includes backing pad, coarse,
medium and fne-grain fber discs.

Solving miter mysteries

The Mite-R-Gage, manufactured by
Nowlin Inc. 961 East 2lst Ave,
Columbus, Ohio 43211. is made of Lex-
an resin and guaranteed not to break,
crack or warp under normal use. The
tool consists of a pair of legs which can
be used to measure angles, check cor-
ners for squareness, align radial-arm or
table saws, and to calibrate leveling
tools. Complete with instructions. the
Mite-R-Gage is available at hardware
stores. The suggested list price is

51295 —H. W

Adjustable Mite-R-Gage allows you fo set
and record any desired angle easily.

Mite-R-Gage is a durable tool with both
simple and compound miter capahilities.

Update

Walter Burton wrote us to correct some
misinformation inadvertently edited
into his October ‘B2 story, Build This
Inexpensive Magnetic Lathe Chuck, On
page 78, we said that if aluminum
wasn't available, steel or brass could be
used for the front and back plates. Wal-
ter poinis out: 'Brass would be okay for
the front and/or back plate. but steel
would be acceptable only for the back
plate. The front plate should be made
of nonmagnetic material.” —M.C.

IF you've conmme scross 8 new product with some
special features, let vy know about it. Write to PM
Workbench, Popular Mechanics, £249 West 57th 5t
New York. N.Y. 10018,

POPULAR MECHAMICS + JAMUARY 1983



WORTH WRITING FOR

BELOW.

LOOKING FOR IDEAS ON HOME IMPROVEMENT, ENERGY, AUTOS, ELECTRON-
ICS, TOOLS. AND MORE? CHECK THESE LISTINGS. THEN USE THE COUPON

628 Lmlun]? For Bargains?

A unigue bulletin service keeps customers informed of a variety of con-
sumer products being liguidated via ma nl order at drastic price redoc-
tions. C.OM.B. Company. Sample Cop $1.00

629 Get A Charge Out Of This . . . ndSume

General Electric Rechargeable Batteries are designed to keep on charg-
ing und powering for up to four vears. An eight-page, color brochure
describes a full line of rechirgeable batteries and chargers, Free

630 Going Overboard Over Quthoards

Outhward Marine brings vou catalogs frow outhoard leaders Johnson and
Evinrude. These heautiful 32- -page cobor catalogs highlight a full ranee of
outhourd motors, covering virtvally eve rv hoating re fpuirerment, Also
includes a Buver's Guide and specifications, Free

531 Beautiful Wood Finishes

1 2-page, four-color hooklet from Watoo-Dennis shows how to create pro
fessional finishes the first time with all tvpes of womd. Waten Danish 8l
seals, primes, finishes, hardens, protects, beatifies and penctrates . in
one application. Free

632 Warm The Home And Cool Fuel Bills

Consolidated  Dutchwest believes that L|.l.rh|||l||:n||||'| is what distin-
guishes an excellent stove from a good one. That's wha each of its stoves is
produced by hand . . . from casting to packing, lﬁ—p.n,t full-color bra-
chure shows complete line, accessories and specitications. S1.00

633 Intelligent Fuel Saver

Energy suving thermostats can cut heating costs up to 3005, Models for
gas, oil, electric fomaces and heat pumps. Four-ecolor brochure includisg
chart with estimated savings for vour area. From Honevwell, Free
634 The Sky Is Mot The Limit . . .

1t's only the beginning when vou v an ultralight sireratt, Eipper Aircraft
shorws van how inan information package that meludes color photos,
comparisons, specifications and sccessories. 54,00

635 Automotive Wonderland

Beverlv Hills Motoring Accessories features their most immovative prod-
ucts for vou and vour automobile in an all new d-color cataloe. Each
section brings vou such products as cotton car covers, sheepskin seat
covers, Nardi steering wheels, and a new, exclusive line of sportswear.
£2.00

636 Tools, Tips & Techniques

Shopsmith's 48-page catalog offers over 330 high-guality tools and sup-
plies for woodworkers and handvmen. Also inclodes “tricks of the trade”
toy help produce professional looking results, $1.00

637 Backyard Shelters

Catalog from Kover ]I-C|.:I||I'I||'|5. deserilses how to baild a ereenhouse, ear or
boatport, utility and project <helter in one afternoon otilizing unigue
clamps and metallic wling, Free

638 For Your Ears Onl

Hl.ltl-"-l'rr-lhr--.lrt ||n|'||[-' sl Car '\I'Il‘iikt'l \}\tﬂ:h. \.pnl.kl-r' I\it\_ riw jrarts
andd avcessories are bronght to vou in o S-page color catalog, Inc |Illi.tt't
specifications, fully illestrated. From Speakerlab. Free

638 Making Wood Work

112-page illustrated catalog from The Woondworkers” Store™ lists prol-
uets for all areas of woodworking, including inlavs, veneers, |11:11I]rjl|||£.3.
tools, specialty hardware, Also, practical instroctions for installation and
application. %100

640 Make The Most Of Your Trip!

How to get there, what to see, where to restand dine .
and Maps have the answers, Free hrochure

641 Mew Concept Kit Cars

Brochure shows a unigquely stvled kit car that fits Pinto and Bobeat cars
without much modification. Designed to be low cost. casy to complete
anel totally functional. From Autonigue, 53.00

Michelin CGuides

642 Turn The Law Of Gravity Upside Down

Brochure from Gravity Guidance explains how gravity can work for vou o
achieve good health. The Gravity Guoiding Svstem® may be the answer to
vonr back problems and become part of vour fitness program. Designed
for in-home use. Free

643 Need That Extra Pull?

Four-color brochure from Warn Industries deseribes a full line of trock
winches, winching “extras”, and other off-roud accessories. Desiened for
full-size trucks, mini-trucks and four-wheel drive vehicles, Free

644 Getting Close To Heavenly Bodles

Deseriptive, lull-color brochures deseribe a foll line of optical equipment.
including: Astronomical Telescopes, Binoculors, Riflescopes, and Terres-
trial Telescopes, From Bushnell, the world's largest marketer of sports
optics. Frog

645 Tow Your Motorcycle And 3-Wheeler

TUFF 'n LITE lightweight trailers are made to be rugeed, casy to manen-
ver, and tow easily behind small cars and mini-pickups. New, patented
independent suspension provides a smooth and stable vide. Brochure
from Unigque Functional Products. Free

646 From Bud To You

The Anheuser-Busch Hr..uulwuuun mmlue, confains sixteen color TS of
clothing, glassware, sporting accessories, home fumishines and more.
Most items sport a distinctive hrand name or loge, including famaous
U]}':!rﬁ:iaﬂv fireses, Great gift ideas, Free

647 Living With The Sun
This beautitul, 4%-page brochure is 2 consumer’s goide o passive solar
home design. From PP Glass Div, $1.00

648 For The Self Mover

From U-Haul. a 25-page moving guide offers tips for the do-it-voursell
mover. ncludes how to organize, pack and load for yvour move, Usedul
info for vacutioners, also. Free

649 Be The Boss!

Computer Amusement's 2-page brochure gives lull details on a business
that can be full-time, part-time, or absentee, Computer Portrait Svste "
can be an ideal family business, Free

650 Room For Living, Growing, Energy . ..

!';1|1a1' .-Hvl,ln,lilirrn\_ T, - IFH'-I.'r'\ F'l \E::-{'i.u} ekigne suh-::lw:i:nj.[ howae Il:u-i.r \Illilr
room can help heat vour house in winter, help cool it in summer. Pre-
assembled or monev-saving kits. Full details, plos 812 Solar Site Survever
angd toundation blueprints. Al for only 53,00,

651 Master Your Home Workshop

Tools that can make wondworking and metalworking easier and maore
comventent, Color brochures from Master Woaderalt Machine Co, high-
light & full range of workshop tools, including the versatile 3-in-1 Wood-
working Multi-Tool. Free

652 Warm l..l||:| To A Fireplace

A do-it-voursell planner and a performance report from Majestic leatore
its most efficient freplace, the Warm Majic. Brochure includes illustr-
tions of hoth the fireplace and chimney svstem installations, S0e

653 Caring For Your Air

Energen Products would like vou to know that indoor air pollution is
SETIS .j:|'||_| hl::l'u\ its mmew |;'|1, .I“ negEative jon Eenerialors can 1,11|:T!r|'|| the
gpuality-of air von breathe. Free brochure

654 Decorator Ceramic Tile Installation

T]u' HH F1|]|:'r "{.T)],l:}R .'il.-'[n.'l:[ !':'T'h'Tl'-.ﬂl" uﬂ.q'r.\ al M'i!-rliu:l'l HE
mustching colors in grouts and canlks for wall and floor. A wide range of
contemporary decorator colors complement today's popular tile colors
and designs. Brochure includes color samples. 35¢

Popular Machanics 1/83
Box 1718, Sandusky, Ohio 44870

Please see thal | receioe the #ems chaecked bekw

This Coupon Expires March 31, 1983
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e }
Send today for our 38 page color Catalog of the most
magnificent hairioom guality antigue reproduction
choths you can build

Your choice of Granglather Grandmother wall, maniie
desk chocks and more. Mesdable ffom plans or ready-
lo-assemila kits for all levels of skill With solid %"
hand-matched hardwoods in walnul, oak, cherry of Hoe-
duras mahogany. imporied precisian movemaents and
chimes. Solid brass disls plus 1ools, Rardware, books and
SOLPS50NS, You we ngver seen a fner catabog You Il newer
build a beites clock
1 Plesse 3and me your (ree 38 CoiT cataiegue with naw
#u suppdemant. | encloe $1.00 lor pastags snd handl-

Name

Address.

City/State
cﬁﬂasm Suﬂwan

Clockmakers Since 1047
Depl 1|29 W varmouth, Cape Cod, MA 02673

3-Wheeling to Independence!

pr Free Booklet
’@w" & special
offer

One Hand Operation —Rear Differeatial Drive

CYCLE-CHAIR, the NEW ALUMINUM ELEC
TRIC BIKE that s aifferen! and safer. It's so
gasy to handle, you control on, off, forward
reverse, spead, steering, and braking with
just DNE HAND!

Use CYCLE-CHAIR indoors as well as out-
doors. Climb steep hills and ramps. travel to
the store, or take it fo the bank. Be indepen-
dent on the Cadillac of 3-wheelers. Its low
center of gravity and all-aluminum frames
makes CYCLE-CHAIR the lightest, strongest
safest 3-wheeler on the market today. Costs
only pennies 1o raﬂhﬂl?ﬁ at home.

nd for free booklet and special offer on
CYCLE-CHAIR, PEDALPOWER electric hike
motors and pedal tricycles or call toll-free
1-800-257-7955, in N.J. BOO-232-6550.

30 Day Trial « Money Back Guarantee

GENERAL ENGINES CO., Dept. 661

591 Mantua Bivd ., Sewell, New Jersey 08080

Popular
Mechanics
FILE BOXES
&
SEPARATE
INDEXES

stacked on top of
each other.

POPULAR MECHARNICS FILE BOXES

will help you keep your magazines

and bookshelves trim and orderly,

PM is now offering a sturdy glosay

lacquered File Box to keep a year's

supply of PM issues neatly together.
With every order you will

receive FREE self-adhesive labels

covering the years 1975 through 1984,

Peel off the year required and place

on appropriate PM File Box and

you'll have a very valuable, convenient

and attractive reference library.

1 File Box, $2.95
2 File Boxes, £2.75 each
3 or more File Boxes, $2.50 each

PM Indexes for
the fﬂr& 1975-1952
are here!

Find the answers to your shop, home
and car problems faster than ever.
Thousands of entries cross-reference
the articles that have appeared in PM
over these years.

ORDER BY YEAR! Price for each
index is $2.25.

PFOFULAR MECHANICS
Box 1014, Radio City Station,
New York, NY 10101

Popular Mechanics is a publicathon of Hearst Magazines,
a Dviston of the Hearst Corporation

HINTS
FROM
READERS

Folding sawhorse
Storing sawhorses was always a
problem until [ bult this folding pair
One sawhorse consists of a sat of
legs with cross braces. capped with a
framed top. Join each set of legs with
a Ye-in.-dia. * 4-in. boli. Be sure to
insert a washer between the legs to
permit the sawhorse to open and
close gasily. Construct the top section
and position it on the completed set
of legs. Bore four ¥-in.-dia. holes
through the top and into the legs.
Fasten the four bolts to the top as
shown. Reposition the top with bolts
through holes bored in the legs. Lift
off the top and fold flat for storing.
—P.F. Rinaldo

— AND 2
CROSS BRACE 3-1i4 P:l‘:l END
SIDE 112

IS IHA. x 3" CARRIAGE
BOLT, WASHER AND NUT
L 4 REQD]

34 x T-102 x 341127
f

34 x 2102 x 34127
{2 REQD,) 2 REQD)
W DIA, x 4 CARRIAGE [
BOLT, NUT AND 7 WASHERS |
(2 REQID)

34 x 3102 20"
% REQD)

DETAIL—LEG
35"-DlA
3 uz' f L

g 2 A

EB-SH R

p——— 28"
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HINTS
FROM
READERS

Holding a small screw with fingertips
and vise while reducing its length is
very difficult. To simplify the job. |
use this technique: Insert the screw
tip—the amount that you want to re-
move, less approximate width of saw
ke -jaw drill chuck,
Tighten the chuck, then clamp it in a
vise. Use a jeweler's saw to cut the
screw close to the chuck jaws. If you
work carefully with a fine-tooth blade
the screw end will reguire little filing.
You'll find that this stunt is effective
on up ta No. 6 screws.

— Walter £ Burton

Straws save brushes

If you toss an artist’s paintbrush in a
drawer to store it, chances are its bris-
tles will be ruined. Protect them by
slipping a soda straw over the handle
s0 it covers bristles.—H.E. Moody

Protect your hands from hammer
blows by clamping chisels and
punches in your locking pliers. To
keep the jaw serrations from gouging
the metal, wrap rubber from an old
inner tube or some foam rubber
around the wool.— Wayne Fugate

POPULAR MECHANICS = JANLIARY 1983

WE STARTED WITH
THIS OLD CHAIR
% COSTING

MAKE A WEEK'S PAY... as much as
, $5.00 ara

E $100...%$150 in a day
THRIFT STORE.

Rt JUST ONE CHAIR
matersl gad mvesked Some VEFY el dmen

emjiyalie howts, with this re-
Tl e noyer mageed | It's easy to do, the M.U.l. way...Noneed to
quit your present job - start now...in your

1hie huge grodds to be made
in re-;l::.lm and tesfor
ing n'dd::. -sedad fuim- 4
ture? But, MUI showed | SPATE tiMe! AT HOME OR IN THE GARAGE - no outside
ks Higw classes (o attend. 11 you can L 3 knol and disve a teck you can
B 1 :".:Illlﬁ Mrs. W Maorrew get into this fascinating business / hobby, quickly, easily.  You
: start on the baszics right away in the praven,
COMPARE e practical MUL. Upholstery Program. And before
you're barely info ® you can stad doing the
simple uphotitery jobs that are all arownd you,
waiting 1o be done.. chairs, cushions, seats.

THISCHAIR

SLIP INTO THE IMMENSE FLOW [iripprabivia
footstonls. Probably you too will find that kong
befora completing the program s

OF UPHOLSTERY WORK! Think oL M ALY

of all there is... SOFAS, CHAIRS, IN A
peoph will starl Bringing
you thew wphoistery jobs

FROM THE START, YOU JUST

BREAKFAST NODKS, BOATS, RGN0 )
VANS, PLANES, hotels, matels, fULLUIL L0
theaters, libraries, the Nist | EEERALLLS

endiess! When we linish showing you. you'll hive g iy DO 1
one of the most fascinating money-making skilis in Amenca | E:}DE:FlJIM Bum:l:::g {1
built into your head and hands! No one can ever take this I kansas City, Mo. 64111 1
skill aw sy from you..and no one can ever fire you - hacause & | Pl i A Fvour | M
you're the boss of a business you can take with you, boolk, "PHGFEHTDFHL‘I — e 1
anyplace. And from then on, you can make monay, UPHOLSTERY for Fun
any time COUPON Sl smrs i :
T0 GET STARTED, JUST GET THE COUPON In The JRULLLALYF Ao
Mail.. Today! It costs you nothing at all to get all I -
the information and there’s no obligation. No salesman is '#ddrm— :
goingtacall.  Modem Upholstery institute, g City State ____ Zip 1
B00B0 Field Bidg., Kansas City, Mo. 64111
s s s s v e i e e i il

Curtis Puts the Own
Back Into Homeownership

You Can Beat High Hnmlng Costs and Bulld NO"H‘

Save $1000's by Completing it
Yourself.
B 'We do the difficult framing
on your lot and foundation,
® You do all or part of the finish-
ing with Gurtis-supplied ma-
terials and instructions.
AMlordable Financing Makes it
Possible.
® No down payment or deposit.
® Low monthly payments
while building.
B Your land may not have 1o be
fully paid for.
There's a Representative Near Youl
CALL TOLL FREE 1-800-547-5985
or (612) 542-4300

Send coupon loday for full details.

— e a— ——
Send ma your FREE Homes Calalog
CURTIS HOMES, DEPT, a1
2201 Fiorida Ave 50, Menneapoldis, MN 55406

{ Pipase Frif]
I Hame
l BOdress
cu-.-—smu_

Complete 1t ¥Yourssll

Curtis Homes 3 |

I o have desiva. We have the frust

_.zlp_ T

O We awn Imd
' O Enclosed = 51 00 lof IJI'KH‘IH' Banaling
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without wood kindling

Reduce the use of your central heating
system by using a stove or fireplace.
Avpid chopping logs to make kindling
by using old newspapers, rolled into a
triangle shape. Use only papers printed
with black ink. Don't use newspapers
containing colored inks—the inks can
be toxic.

First, roll two full sheets of newspa-
per tightly into a log shape. Next, begin
to shape a triangle. Make the center of
the paper the center of the triangle
base. Finally, weave the two longest
sides in and out of the triangle.

Stack four of these triangles in the
fireplace or stove. When they are burn-
ing briskly, position your logs around
the stack.—Albert A. Hose, Surrey,
B.C.

Baking late helps
heat the house

During cold weather | do as much bak-
ing as possible in the evening after din-
ner. The heat from the oven helps
warm our family room and kitchen,
which lets us lower our thermostat.
Added benefits:
good, and it's a
simple job to re-
heat food for next
evening's meal
Cooking late also
will reduce power
usage at a peak
time, 5 w 6
p.m.— Constance
Anderson, Miami

Insulate your tub

It takes several gallons of hot water to
warm our bathtub, and fre juent addi-
tions on top of that to maintain the
water at a comfortable bathing temper-
ature. To reduce the heat loss from the
tub, I blew builder's vermiculite into
the hollow sides and between the tub
and the floor, through the inspection
port at the plumbing end of my tub.
This did a good job of insulating the tub
and keeping the water warm, thereby
reducing the quantity of hot water
required.

Holes found in the subfloor around
the tub drain of some tubs may have to
be closed to prevent the insulation from
falling through the floor.—M. Ray
Tucker, Raleigh, N.C.

4

Savin

15TARTING AT
OMNE CORNER,
ROLL 2 SHEETS
OF NEWSPAPER
INTO A TIGHT ROLL

Free insulation

My wife calls me cheap, but [ say I'm
practical. It all started when I installed
a fold-away staircase into the aic for
easier access o needed storage space.
There [ discoverad that the so-called
attic insulation was quite inadequate. A
minirmal amount was blown around in
odd piles. In many areas the ceiling lath
was perfectly wvisible between the
joists. From that day on, | started o
save all the styrene foam that came my
way: eqq cartons, vegetable trays, cam-
era or television packing. In fact, [ col-
lected any clean material that wasn't
used to package meat or fish (meat and
fish trays always retained a smell).
Once or twice a month, now,

depending on my collection of styrene
foam, I go to the attic to break up the
free insulation and spread it in layers
between the open joists. Eventually, I'll

cover the entire attic floor with a sound,
weather and temperature barrier—frea
of charge except for the small amount
of time it takes to do the job.— Freder-
ick Hornik, Tamarac, Fla.

80 S0 G 2100
31 4055 T B K
S 30 s S 5
SCREW HOOK BNTCY
CELING HOIST

FAM 7

HEATER

No more frozen fingers

To conserve fuel in my heated but unin-
sulated garage workshop, | reduced the
area requiring heat. | lowered the ceil-
ing by hanging a plastic dropcloth from
twine tied to screw hooks in the wall
studs. [ also hung a dropcloth wall in
the same way.

A fan placed over the heater circu-
lates warmed air.—George N. Catlin,
Crove City, Ohio

Share your original home energy-saving ideas. FM
will pay 550 for each published idea Include
sketch or photo, if necessary, as well as your social
sacunity number (meeded if payment is made)
Submissions will not be returnad unfess accompa-
nied by & self-addressed, stamped snvelope. Sand
o Energy-Saving, Popular Mechanics, 224 West
57th 5., New York, N.Y. 10018,

POPULAR MECHANICS * JANUARY 1983



LIQUIDATION BUREAU, INC. 3515 N. 43rd AVE. PHOENIX, AZ 85031

EMERGENCY

LIQUIDATION!

MUST SELL OUT EXCESS INVENTORY
SPARTAN CHAIN SAWS & KRACO CB’S

Here is a chance for you to buy a BRAND NEW, heavy duty, 34 cc 16"
CHAIN SAW, that weighs only 82 Ibs., at a unbelievably low price!

ADVANCED EPROCKET

16" CUTTING BAR AUTOMATIC CHAIN Rugged and tough with
ROLLEA NOSE GUIDE AND CHAIN BRAKE of Inertia typa all covers made of strang ASSEMBLED BY
- design. Stops chain DIE CAST MAGNESIUM
o instantly in caseof — ™ |
FEATURES: . Ill:l{I:kI:'I‘aI-rrI.H hw:_'lgﬂut GC?H&&%E#}EN
» GASOLINE -ty ARnGs
P‘I:I-'HEIREIII
cle engine
« WALBRO carburetor Chain olling.

Rumns in all positions = Many

+2.1cu. In. engine antl-vibration oF MANUAL
:IEIE pala;amam features

= 050-% * low profile + Trigger safety i
chain. interlock Fast starting

» 2-shoe centrifugal « Star sprocket with Holds 10.1 oz. lual and 4.1 ar, Imftl;;m
clutch needle bearing chain all gnition

MAYDAY 11
PORTABLE c B

40 CHANNEL

S BT _ LOWBATTERY
CARRYING CASE ””'}"'{‘" = Ll FEATURES:
< ST UAAN  AOCHLED . 4p eH. 2-WAY CB
SPEAKER ‘._- -'.:’_,}f’ DISPLAY COMMUNICATION
PUSH TO TALK \ ] — 'I-HI‘REIJIIJI POWER
BUTTON ~ W ¢ .-—HE,F“NE LEAULIEH“ BATTERY
11 1VIN WITH
RANGE C ——al | ke - FLEXIBLE ANTENNA
CONTROL /. Poc<er  + REQUIRES NO
- INSTALLATION
BUILEIN MICROPHONE ——a=™ 1 = comes complele with
- Lﬂlﬂﬂﬂlﬁﬂl
CIGARETTE MAGHETIC « Balleries NOT
LIGHTER MASHER Inginded
ADAFTOR ANTENNA

PERFECT FOR EMERGENCIES,/INFORMATION/RECREATION!

Because of pur excess inventary situation, we're selling oul a LIMITED
quantity of these KAACO CB's for §50.00 undar retall!

The MAYDAY 11 is mmrlatsly portable with rechargeable batteries. I1's
perfect for EMERGENCIES (Channel 9) or to get HIGHWAY INFORMATION
Lﬁhil‘l nel 19). Or select other channels for general or recreational use
unters & fishermen can keep In contact . . . or farmers can talk tram
figld-to-house. For ship-te-ship or ship-te-

ghore, Construction workers, Warehouse SUGGESTED COMPARABLE

glﬂl!‘l“; Synimnblllr:.mﬂﬂr EEH; gr%up:. VALUES upT0 $149.00
une ars, campers, hikers and off roaders.

Now yul.llll;an talk with each other ar call for UUT THEY GO FOR ONLY

medical, police or fire assistance WHEREVER

supply, at this price, is limited

80 order yours
now belore we're all sold ol

YOU ARE! s
This lightwaight, easy 1o use, portable CB comes
with a KRAGU 90 DAY LIMITED WARRANTY. Our

EADD 30.00 FOR BHIP & HANDL.Y

LIQUIDATION BUREAU, INC.

AUTHORIZED LIQUIDATOR OF CONSUMER PRODUCTS

3515 N. 43rd AVE. PHOENIX, AZ 85031

AUTOMAT

_ PAWL
TYPE-REWIND

(tor quiet operation)

THE PERFECT WORK SAVER FOR HOME,
FARM, RANCH, COTTAGE OR CAMPING.
This 34cc 2.1 cu. In. SPARTAN CHAIN BAW s rugged, more powerful and morea

guality than the " Cheapie” models you find in discount storas. 11 has plenty of
power for trimming big limbs, Telling medium size treas and culting logs.

1683 Spark STARTER
MODEL arrestin
Low tona muifler k= g

found on more expensive models. Compare the
i s
this price, we know they’ll sell out fast .

The AUTOMATIC CHAIM BRAKE, DIE CAST SUGGESTED COMPARABLE
quality features of this “PIONEER™ bullt chain
so call or mall your ordar right away!

(111 I_n:l .06 FOR SHIP. & HANDL.)

MAGNESIUM HOUSING (not plastic) and
AUTOMATIC CHAIN OILING are features usually  YhLUEs UP '”m 00
uuT THEY GO FOR ONLY
saw with ANY OTHER MAJOR BRAND. You'll
ickly realize what a great valus it is. And, at
CREDIT CARD CUSTOMERS 8
YISA-MASTERCARD-AMERICAN EXPRESS

| & MO. PIONEER LIMITED WARRANTY |

-

b

ORDER TOLL-FREE: 1-800-992- 0887

IN ARIZONA: CALL 602-254-5231 COLLECT
LARGE QUANTITY BUYERS: PHONE FOR VOLUME DISCOUNTS

[ ——————— T T T T T T T T YT T R LT T Y |
1
LIQUIDATION BUREAU, INC. [
Degl. PM-2
3515 M. 43RD. AVE., PHOENIX, AZ. 5031 :
PLEASE RUSH ___ SPARTAN 16" CHAIN BAW(B) AT 511G D0ER aspieenpa ronssie & nasp.
PLEASE AUSH . KRACO MAYDAY (0 CH{%) AT 599 00 EA, apoiese 14 pon pei® & nasnl I
C1MAY CHECK OR MONEY QRDER 1S ENGLOSED (Arizana Residents Add 5% State Tax) ]
CHARGE MY ] MASTERCARD [ VISA 2 AMERICAN EXPRESS i
EXP L]
ACCT. NOD. — FLEAM BRimT CLlaERE = =
NAME s H
ADDRESS — — APT.# :
[ 4 = =
STATE Ui = H
Bura: Mease Caniomes ',',_--'- grrimrs 2 e FHDNE a ]
:? :rql*lrpvg T' ARETER IELLOM 3 in 4 WEERE FOR BELl vII\r :
I-.-------ﬂ---------------.--.-----‘---**‘.



FIELD CAMERAS

Get The Big Picture!

Field cameras can be your next step in
photography. Never outdated, these portable
wonders offer amazing versatility, as well as
45 or larger film sizes.

BY FRANK LUSK

FM photos by the author

friend recently showed me his new, highly au-
tomated, heavily advertised 35-mm camera
Adorned with numerous state-of-the-art controls
displays and things that go "beep,” it represents
the current last word in 35-mm photography. It's
fascinating, but even as cameras become
almost totally automatic. the large for
mat wooden field camera is enjoving
an increase in popularity.
In the past few vears. lighter
and more compact versions of B
the folding field camera as .*
well as trimmed-down, more (9%
portable studio: cameras .‘
have been introduced \
Location photographers who
want the stunning image quality
of large-format photography.
and the ability to control image
focus and perspective, have

{Plaaze turn to page 50)

CALUMET PORTA VU




This One Low-Cost Power Tool—

SAWS to desired Width. ..

PLANES 1o desired Thickness....

MOLDS ail popular Patterns....

—All at once or separately. . . All By Power Feed!

The Only Complete Workshop Tool Of lts Kind In The Worid!

From the Day W Arrives. .. the Planer will make and save you
maney. With shortages and inflation driving lumber prices sky-
high, this versatile power tool quickly pays for itself by easily con-
verting low cost rough lumber into high value finished stock. In
just one pass turn oul your own quarter-round, door and window
stop, casing, tongue-and-groove .. al:’gopulnr patterns. Othar
rators are making cases for grandfather clocks, furniture,
picture frames, bee hives, bed slats, surveying stakes . . . all kinds
of millwork.
Built 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 simple to operate even beginners with no experience can

use it.

With just this one low cost power-ieed machine
in a corner of your garage or basement, you're
set up to supply lumberyards, cabinetmakers,

carpenters,

lumber, trim, molding... ALL of their
miliwork requirements. You can supply ple-
ture molding to arl shops, hardware and de-
partment stores, or sell direct to framing shops.
Al standard patierns are available from stock, or
we'll custom grind a knife to your own special
design or sample.

Does The Foley-Belsaw Pay? YOU BET!
READ WHAT OWNERS SAY:
A Good Investment # Robert Sawyer, Roseburg, Oregon: *'f
believe that the Foley-Belsaw is the best investment | ever
made. I've been a planer man for vears and am now relired,
The Foley-Belsaw has earned me 560,000 extra income in the
past eleven vears.”'
Pays For Itself: » B.S. Clark, Springfield, Ohio: [ bought a
batch of walnut in the rough, and after planing it on the
Foley-Belsaw [ figured up the money I saved. It was enough
to pay for two-thirds the cost of the Planer. It really does a
good job."
More Than Expected ® Stephen Schultz, Orangeville, Penna.:
"Thizs machine pays for itself by making money our of scrap
boards. It is a very well built machine and I confess it is more
l'hnn'll.!' really expected for the price. [t does evervthing you say
it wall.'"
- .. And Foley-Belsaw I's The Choice Of Professionals:
“I recommend Foley-Belsaw Planer-Molder-Saw as
the most useful shop tool any craftsman could own.
We use one every day in rke":{?nrkbmcﬁ model shop,
and couldn't get along withour it."”
JAY HEDDEN — Editor WORKBENCH Magazine

Mali Coupon Below
For G pmplehe

You Tu'ke NO FHSK' The Planer/Molder/

Sow [s Backed by Our Exclusive 100%
Guaraniee of Satisfoction:

# "Try the Foley-Belsaw in your shop for a full 30-
Diays and put it to work for you, Give it a thorough
test and make it prove that it can do everything we
say it will . . . use it just as much as you want. Then §f
you are not completely satisfied, just send it back
and we'll return every penny you sent. And YOU are
the sole judge! There are no questions ashed . . .
there are no fine print ‘use’ charges. Our flat
guarantee is that YOU must be 100% safisfied or
you get your money back””

Just Mail Coupon ...

NO OBLIGATION and

Gei FREE
Dook with
tacts and
full details
. RUSH COUPFON TODAY!

AGT NOW!

Coupon
Brings

if coupon has beem £y EY_BE] SAW 0O,
removed, st ignd Full Details!

pewacond wd 90141 FELD BLDG.
mi'adnire.:“u“ KANSAS CITY, MO. 64111

FOLEY-BELSAW CO.
90141 FIELD BLDG.
KANSAS CITY, MO. 64111

[ YES. please send me the FREE Booklet
thar gives me complere facrs about your
Planer-Molder-Saw and full details on how |
can gualify for a 30-Day Free Trial right in my
awn ihop. [ understand there (s No Obliga-
tiow and that Ne Salesman will call.

STATE




FIELD CAMERAS
(Continued from page 48)

found the field camera indispensable in
the photography of architecture, land-
scapes, products and people. There are
alzo the rewards that come from a more
patient, contemplative approach to the
craft of photography than is required in
using automated, smaller camera sys-
tems.

The chief requirements of a field
camera outfit (as opposed to a studio
setup) are size, weight and versatility.
Compromises are inevitable. The light-
est, most compact field cameras are
suitable for backpacking. but lack the
durability and versatility of their cous-
ins back in the studio. Few have bel-

lows which can extend beyond 12 Deardorff 8 X 10 a:ndd X5

inches, a limitation when your tastes

run toward telephoto or close-up pho- Deardorff & Sons has been producing folding, precision view cameras since
tography. Others may not compress 1923. More versatile than folding cameras they helped spawn, they're very
enough to permit the use of wide-angle much at home in the studio. The 4 X 5 model (rght) has a bellows cpening to 22
lenses without accessory recessed lens inches, can accept a 65-mm lens with recessed lens board, weighs 7 pounds. The
boards. Their movements, rise/fall, 8 x 10 model (left) has a 30-inch bellows opening, waighs 121 pounds. Hand-
shifts, tilts and swings may be limited built of mahogany and brass, they list for $1,650 and $2,315 respectively.

owing to the fact that the cameras are
able to fold. With outfits costing from
hundreds to thousands of dollars, price
may also be a source of compromise.
Though lenses can cost more, your
choice of camera will form the core of
your field camera outfit.

The Porta Vu camera kit shown in the
color photo was assemblad in a few
evenings, costs just $125.95 (less lens),

(Ploase tum to page 52)

Toyo-Field 4 X 5 AR

The Toyo-Field 4 x 5 AR, built of
die-cast aluminum, weighs a hbit
over 5 pounds, offers 12 inches of
bellows and an adequate range of

camera movements. Closed, it's WI.SLE Dx 4 X 5

about as rugged as 8 camera can

be. Even its ground-glass back is The Wista DX 4 X 5 is a lightweight (4-pound) folding field camera possessing a
protected by a built-in focusing more than adequate range of movements for field use. It will easily accept
hood. Complete with a revolving lenses as wide as 65 mm. Its 12 inches of bellows neatly fold into the compact
back, it lists for $785. package shown at left. Once you get the hang of it. it can be set up in seconds.

Maode! shown is built of rosewood (ebony and cherrywood are also available),
lists for $575. An 8 X 10 model is available for $795.

Basic outfit shown at
right is the inexpen-
sive portable field
camere unit featured
at the start of this
article. The 135-mm
lens on the Porta-Vu
Kit camera js small
encugh to allow the
camera to be folded.
Also shown is a tri-
pod, light meter,
magnifiar. focusing
cloth, cable release,
film and film holders.

POPULAR MECHANICS « JANUARY 1983




Smell somethin

Don't blame ¥

Even high-grad
odors and smoke. B

But you can
start using new G

It's a clear, od :
No smoke. No soot. Be
nants and has lens_
1-K kerosene.

Youll find E‘iu.li
and discount stores.

b
i

: goes into it.
1: nﬂan full of impurltlas that cause

You'll also tind it has a premiun
But isn't it worth a little more o

clear the air?




FIELD CAMERAS
(Continued from page 50)

yet possesses many features found in
cameras costing much more. The
instructions supplied are lavishly illus-
trated and easy to follow. All parts are
preformed and require just a light
sanding prior to assembly. The only
problem | encountered was in having
the film back (assembled in a dry New
York apartment) freeze up on a trip to
the warm humid tropics. This was
guickly solved with a borrowed emery
board to file the film rails.

The Porta Vu is a very basic camera,
weighing under 3 pounds and measur-
ing 10%4x 8% % 5% inches when closed.
With an accessory recessed lens board,
lenses as wide as 65-mm can be used.
If you've handled some higher priced
cameras you'll find the Porta Vu's
focusing a bit crude, but as [ discovered
on a recent canoe trip, it works handily.

To complete your field camera outfit
you will need a lightweight yet sturdy
tripod, focusing cloth, light meter, mag-
nifier for checking focus, some film and
appropriate film holders.

One major virtue of large-format
cameras is that, by shooting one piece of
film at a time, you can easily switch
from one film type to another. All the
cameras shown will accept a variety of
film holders. Black and white, color, roll
and instant films may easily be inter-
changed during a shooting.

Your lens should be equipped with a
cable release. And, gelatin or glass fil-
ters are very useful

These cameras fold up to form nice
neat boxes—the metal-bodied ones es-
pecially—so they can sasily be stuffed
into a knapsack or shoulder bag. Cam-
eras such as the Linhof should be cra-
dled in compartmentalized cases or
bags so they can’t twist about. The old
vinyl bag I used on a recent trip has a
built-in changing bag, a useful accesso-
ry for reloading film holders. However
your equipment is packed, it should be
protected from exiremes in tempera-
ture, moisture, dust and shock. If you
limit your accessories, your load will be
light and you'll have more fun.

The following field cameras possess
gqualities you may find useful. They rep-
resant a cross section of what's avail-
able. They are well made, and extreme-
ly beautiful and functional. m

MANUFACTURERS LIST

Porta Vo, Calumet quﬂphlr B30 Suprama Dr.,
Bensanville, 1l, 60106

Toyo-Fisld. Berkey Manufacturing Co., 25-20 Brook-
l\m:;?;m Expressway West, Woodside, N.Y
11 ;

Nagacks, Lens and Repro, 33 West 17th 51, New
York, N.Y. 10011,

Wista DX. Foto-Care Ltd., 170 Fifth Ave., New Yark
N.Y. 10010,

Deardorff, L F. Deardorff & Sons. 315 South Peoria
5t., Chicago, Ill. 60607

Linhof, HF Marketing, 216 Litle Fatls Rd., Cedar
Grove, N_J. 070049,
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Nagaoka

The Nagaoka weighs in at 8 mere
2.6 pounds, which is lightar than
many 35-mm cameras. It folds into
& compact 7 X 8 X 2¥:-inch pack-
age. Although it is not as rugged as
a heftier camera, it is an ideal
choice for those who are looking for
a very compact and light outfit.
This beautifully finished camera—
in cherrywood with fittings of
chrome-plated brass—costs ap-
proximately $300.

Linhof Kardan

This Linhof Kardan Super Color
ST camera is a lightweight (ap-
proximately § pounds) monorail
view camera. It lacks the ability
to fold but it may be partially dis-
assembied by a simple removal
of the front and rear standards
from the focusing rail. It then
packs easily and offers greater
versatility than any folding cam-
era—notably full-view camera
movements an both the front and
rear standards—and accessories
galore. It lists for $945.

Graflex Press

For those willing to sacrifice cam-
éra movements for the conve-
nience aof hand-held shooting, the
press camera is a good selection
for use in the fleld. It may be
focused using either the range-
finder or a ground-glass back.
Some manufacturers are still
making it, but it's often available
in the "used" market. The dura-
ble, compact folding Crown
Graphic shown was recently seen
in & local camera shop bearing a
price tag of $250.
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ur discussion of the Electronic
Spark Advance (ESA) system
installed in most Chrysler Corp. cars
from 1976 to 1980 began in Part 1 last
month. The ESA system in 1981 and
newer cars is covered by a five-year/
50,000-mile warranty that's still in
effect for most owners. If a problem is
being caused by an ESA unit, Chrysler
will repair it at no charge if the warran-
ty is current.
In Part 1, we outlined a troubleshoot-
ing procedure to uncover an ESA sys-
tem part that's keeping a '76-'80

POPULAR MECHANICS = JANUARY 1983

BY MORT SCHULTZ

Troubleshootin
Chrysler’s Electronic

ignition System

PART 2

SPARK-CONTROL COMPUTER

INTAKE MANIFOLLD
VACLILUM TRANSDUCER

‘-. Chr}'.sler's alectronic spark advance system
—

pro

TIMIMNG MARK

engine from starting. A malfunction
can also cause an increase in fuel con-
sumption and such problems as rough
idling, persistent stalling, missing or
bucking, noticeable loss of power, surg-
ing and pinging (spark knock).

Testing V8 ESA
for poor fuel economy

The reason for poor fuel economy
may be a bad coolant temperature sen-
sor sending wrong signals to the com-
puter, which keeps the engine idling at
a higher-than-normal speed. To test

vides for computer control of the spark. The
amount of spark that's required is determined by
an evaluation of signals from varfous sensors.

this sensor, take the following steps:

1. With the engine cold and the igni-
tion off, connect an chmmeter lead to a
clean metal engine part (ground), such
as the altemator brace.

2. Find the coolant temperature sen-
sor. Two wires are attached to it: One is
black, the other is another color—usu-
ally orange.

3. Hold the other chmmeter lead
against the black wire terminal. The
onmmetar should show continuity. If it
doesn’'t, replace the sensor.

4. Warm up the engine, so the cool-

23



Chrysler has used a variety of
hamess connectors an the Spark
Control Computer. Determine
which one your car is equipped
with to find the right test points.

ing system thermostat opens. Check
this by squeezing the top radiator hose
85 the engine runs. When the ‘stat
opens, you'll feel coolant surging
through the hose. Begin the test at
once. If coolant gets above 2257 F., the
coolant temperature sensor may close
and give an incorrect reading.

5. Tum off the engine and hold the
ohmmeter lead to the terminal connect-
ed to the black wire. The other chmme-
ter lead should still be connected to
ground. The ohmmeter should not
show continuity. If it does, replace the
Sensor.

Testing V8 ESA for poor
operating performance

A bad run-pickup coil in the distribu-
tor or a defective computer can some-
times cause a problem best described
as a “'surge” that occurs when the car is
cruising at a constant throttle position.
This condition is very similar to a per-
formance problem caused by a lean fusl
mixture. The only simple way to distin-
guish between the two is by cbserving
the ignition firing pattern on an oscillo-
scope. The altemnative is to test the
components until you find a malfunc-
tion. To test the run-pickup coil:

1. Warm up the engine.

2. Tum off the ignition and pull the
dual connector from the bottom of the
spark-control computer, The computer
of a VB engine is attached to the air-
cleaner assembly.

3. Connect chmmeter leads between
terminals 3 and 5 if the computer has a
phase 1 connector and between termi-
nals 5 and 9 if the computer has a
phase 2 connector. A phase 1 connector
is used in 1976-77 models. A phase 2
connector is in 1978-80 modeis and in
1977% LeBarons and Diplomats with
318-cu.-in. engines and two-barrel car-
buretors (see Part 1). The chmmeter
should read between 150 and 900,

4. If the chmmeter shows that resis-
tance is not between 150 and 900
ohms, trace leads from the distributor
until you come to the pickup coil con-
nector. If the car has two pickup coils
{run and start), you want the smaller

10-ALIRE

HARMNESS
COMNNECTOR

CONTROM
COMPLITER

OO+
OO
) ©O+:
0|0}

connector of the two you'll find
lying side by side.

Pull the connector apart and attach
your chmmeter to the terminals of that
part of the connector on the distributor
side. If your ohmmeter shows a resis-
tance of 150 to 900 ohms, it indicates a
poar connection or open short in wiring
between the pickup coil connector and
computer dual connector. Find and
repair the problem. If the resistance is
not between 150 and 300 ohms, the
run-pickup coil in the distributor has
gone bad. Replace it.

5. In doing the test described in Step
3 above, if you get a resistance reading
of 150 to 800 ohms, again find and pull
apart the pickup coil connector. Attach
one lead to ground and touch the other,
in turn, to each terminal of that part of
the pickup coil connector on the distrib-
utor side. If the meter shows continuity,
replace the run-pickup coil.

If there is no continuity, adjust the
run-pickup coil air gap (see Part 1)
Then, if the engine still fails to perform
properly, the fault may be a defective
spark-control computer. The only way
to be sure is to install another comput-
er. If the problem persists, you can't
blame the computer.

The problem that “substitution test-
ing” presents for the DIY mechanic is
that electronic parts cannot be returned
once purchased. Many independent
mechanics send cars to dealer facilities
when preliminary troubleshooting indi-
cates a defective expensive electronic
part. Most Chrysler dealers have an
electronic machine that will quickly test
the spark-control computer on many
maodels.

Tips on the transducer

The ESA system has a throttle-posi-
tion transducer attached to the carbure-
tor so that its actuating rod moves in
and out as the throttle plates open and
close. It sends a signal allowing the
computer to determine the throttle
position. The computer then provides
the most spark advance possible at that
position, maximizing fuel economy.

If the throttle-position transducer is

improperly adjusted, the amount of
advance will be incorrect causing spark
knock or poor fuel economy.

To adjust the transducer on 1977
maodels, first make sure the underhood
temperature is below 135° F. Start the
engine and wait two minutes. Then
connect a jumper wire between the
carburetor switch terminal and ground.
Disconnect the electrical connector
from the transducer. Check and adjust
timing following directions on the vehi-
cle information label in your engine
compartment. Then reconnect the
transducer connector and recheck tim-
ing.

If timing is now more advanced, loos-
en the transducer locknut and rotate
the transducer clockwise until timing
returns to the adjusted figure. Then
rotate it an additional half turn clock-
wise and lock the adjustment.

If timing is at specification after
reconnecting the transducer, rotate the
transducer counterclockwise until the
‘timing starts to advance beyond the
specification. Then turn the transducer
a half turn and tighten the locknut.

For 1978-79 cars. a special tool,
Chrysler part No. C-4522, is necessary.
It's an inexpensive gauge. If you invest
in it, you can adjust the transducer and

Timing light is necessary to adjust the
throttie position sensor properly on
1977 models. A special tool, Chrysler
part No. C-4522, gauges the adjustment
on 1978-73 chrottle position sensors.

THROTTLE-
POSITION
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the transducer mounting bracket. Then
adjust the transducer by rotating it until
the gauge just fits; tighten the lock-
nut.

If you still haven't found an ESA rea-
son for poor performance, have a
Chrysler dealer run your car through
the series of timing tests outlined in the
service manual. An adjustable timing
light is needed. For the Electronic
Spark Advance system to perform
properly, timing at various engine
speads must meet each engine specifi-
cation.

Omni, Horizon ESA
troubleshooting

When a 1.7-liter engine won't start,
first see if the ESA is at fault, Pull the
ignition coil-to-distributor-cap second-
ary ignition cable from the distributor
tower and hold its end % inch from a
clean metal part of the engine. Crank
the engine.

If the spark that jumps the gap
between the cable terminal and ground
is consistent and bright blue, the ESA is
not causing the no-start condition, If
there is no spark, or it's weak or incon-
gistent, measure battery voltage and
make note of it. You'll need it for judg-
ing some test results. _

Make sure the battery's specific
gravity is 1.220 or more. The battery
has to be strong enough to operate the
starting and ignition systems for the
tests.

Pinpointing the cause
of a starting failure

Here's how Chrysler service engi-
neering tells you to put your finger on
the reason for a 1.7-liter engine starting
problem:

1. Disconnect the primary ignition
wire from the negative terminal of the
ignition coil and connect a jumper wire
to it.

2. If you've reattached it, again pull

INIRE
CONMECTOR
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Some rests of Omni-Harizon Electronic
Spark Control are made at the three-
wire distributor connectar (left).

The carburetor switch (right) telis
the computer whether the throttie is
compietely closed or partially open.

center tower of the distributor cap and
hold its end % inch from ground.

3. Have someone turn the ignition
on. Do not crank the engine.

4. Touch the other end of the jumper
wire to a metal part of the engine for a
moment. Watch to see if a spark jumps
the Y-inch gap between the secondary
cable and ground.

If there is no spark, reconnect wires
and test voltage at the positive terminal
of the ignition coil. Be sure the ignition
key is on. If the voltmeter records at
Ieast nine wvolts, replace the coil. It's
defective. If less than nine wvolts is
recorded, there's ignition trouble, so
check all wiring and connections, and
the ballast resistor.

Ifthere is spark, there may be a prob-
lem in the ESA system. To find it, do
the following:

1. Tum off the ignition key and
reconnect all wires,

2. At the base of the distributor cap,
you'll find a connector with three wires
leading imto it from the spark-control
computer. Pull this connector off and
notice that it has three receptacles—
from left to right, let's call them A, B
and C. With the ignition key on, mea-
sure voltage at receptacle B and com-
pare it to the voltage reading you got
before.

If voltage readings aren't the same:

1. Tum off the igniton key and
locate the 10-wire harmess connector
attached to the spark-control computer.
Pull the connector off. Don't remove
grease from the connector cavity.

2. Connect an ochmmeter between
receptacle B of the three-receptacle
connector and receptacle 3 of the 10-
wire hamess connector.

3. If there is no continuity, the wire
between receptacle B and 3 is bad, so
find the broken section and repair it

4. If there is continuity, measure
voltage between receptacles 2 and 10
of the 10-wire hamess connector. [If

voltage is not obtained, there's a bad or
loose wire between battery and spark-
control computer. If it is obtained, the
spark-control computer is defective.

If voltage readings are the same:

1. Reconnect the 10-wire hamess
CONNECtor.

2. Pull the secondary ignition cable
from the center tower of the distributor
again and hold it % inch from a clean
ground. Turn on the ignition key and
momentarily touch one end of a jumpar
wire to receptacle A of the three-recep-
tacle connector. Touch the other end to
receptacle C.

3. If a spark jumps the Y4-inch gap,
your starting problem is a defective
Hall-effect pickup assembly in the dis-
tributor. Replace it.

4. If spark doesn't jump the gap, turn
off the ignition key and pull the 10
wire hamess connector off the spark-
control computer. With you ochmmeter,
test for continuity between receptacle C
of the three-receptacle connector and
receptacle 9 of the 10-wire hamess
connector. Then, check continuity be-
tween receptacle A of the three-recep-
tacle connector and receptacle 5 of the
10-wire hamess connector. If there is
continuity in both cases, the spark con-
trol computer is probably bad. Replace
it. If there is lack of continuity in one or
both cases, there's a bad wire or loose
connection in the wiring hamess.

Testing switches

Two key switches in the ESA system
of 1978-80 Omnis and Horizons are
coolant temperature and carburetor
switches. If sither is defective, you'll
get an operational problem. But before
testing, see that ignition timing and
idling speed are at specification. If one
of these basic settings is out of whack,
it may cause the problem.

To test the carburetor switch, found
on the carburetor housing, and its cir-
cuit do this:

g5




tacle 7 of the 10-wire hamess connec-
tor and ground using an ohmmeter.
Lack of continuity means that the wire
between the connector and carburetor
switch is bad or the carburetor switch is
defective. Repeat the same test with
the throttle fully open. There should be
no continuity if the carburetor switch is
working properly.

To test the coolant switch o the left
of the cooling system thermostat hous-
ing, do this:

1. With the ignition key off and the
engine cold, pull the wire off the cool-
ant switch.

2. Connect your ochmmetar betwean
the coolant switch terminal and
ground. If there is a lack of continuity,
replace the switch.

3. Reconnact the coolant switch wire
and warm up the engine until the ther-
mostat opens. Repeat the test. Now
there should be no continuity. If your
ohmmeter shows anything other than
infinite resistance, replace the switch.

Important: Prongs on the computer
to which the 10-wire hamess connector
is attached are supposed to have a
heavy layer of grease to prevent corro-
sion. Don't wipe it off. If there isn't at
least a “e-inch thick layer of the stuff,
get a tube of Mopar multipurpose
grease (part No. 2832524) from a
Chrysler parts department. Lay a thick
coating over the end of the hamess
plug and attach the plug to the comput-
ar.
As with the ESA system in VB
engines, timing at various speeds of the
1.7-liter engine has to meet spacifica-
tions to avoid a performance problem.
The last step in troubleshooting, there-
fore, is to have a Chrysler dealer use an
adjustable timing light to check thesa
phases.

Keep it simple

Lat me tell you about an exparience |
had while doing hands-on research at
Chrysler for this article. Several cars
were put at my disposal, each having a
different problem. One, a 19789 Hori-
zon, had an engine miss. [ assumed it
was caused by an ESA component fail-
ml-

With a few Chrysler technicians look-
ing on (were they snickering. | won-
dered?), | tinkered and fussed for 20
minutes. Finally, I drew my head out
from under the hood and sheepishly
announced, '] nesd help.”

Pete Gladysz, an engine electrical
engineer, came to my rescus. “You
can't take it for granted the problem is
caused by electronic component fail-
ure,” he said, "just because an engine

56

A malfunctoning
coolant switch can
sometimes result
In excessive fuel
consumption and an
high

idle speed. This
can happen if the
tamperature sensor
“reads” the coolant
temperature as too
low, fooling system

into thinking engine
is in the cold-idie

mode. Wheneverthis
occurs, the computer
ups the idle speed.
If excessively fast
idle is & problem,
even after warm-up,
chack the coolant
temperatura Sensor.

is electronically controlled. Most times
it isn't.”

And with that he handed me a
Chrysler  “Driveability Complaint
Sheet,” which mechanics at Chrysler
dealerships are supposed to use when
troubleshooting engine problems. “Do
your readers who own Chrysler Corp.
cars having ESA a faver and show them
this,” he advised.

S0 here's the list of problems you
may have with your ESA Chrysler
Corp. car and their usual non-ESA
causes,

When you're troubleshooting, rule
these things out first:

Hard starting, engine cold:

B Automatic choke stuck open.
B Fouled sparkplugs.
B Weak fuel pump.
B Defective ignition coil.
B Bad acceleration pump.
B Low engine compression.
Hard starting on engine restart:
Rough idling, engine cold:
B Vacuum leak.
B Defective sparkplug cables and/or
sparkplugs.
B Incorrect slow- or fast-idling speed.
B Automatic choke stuck open.
B Damaged fuel evaporation control
SYstem.
B Incorrectly set intake and exhaust
valves.

Rough idling, engine wamm: All
causes listed under rough idling, en-
gine cold, plus automatic choke stuck
partially closed and a sticking exhaust
gas recirculation (EGR) valve.

Die-out after start (in N or P):

B Lean fuel mixture,
B Defoctive automatic choke.
B Incorrect fast-idle speed.

Cold engine die-out after shifting

into gear:

B Vacuum leak

B Defective automatic choke.
B Incorrect fast-idle speed.
B Defective sparkplugs.

B Incorrect ignition timing.

B Damaged automatic transmission
torgue Converter.

Die-out after shifting into gear on
engine restart: All causes listed under
cold engine die-out after start, plus a
bad fuel evaporation control system.

Die-out on the roll, engine cold or
Warm:

B With a cold engine only, defective
automatic choke pull-off units (check
linkage and vacuum break).
B Vacuumn leak.
B Bad accelerator pump.
B Incorrect idling speed andfor a lean
fuel mixture.
B Incorrect ignition timing.
B Damaged spark advance.
Heavy spark knock:
W Gasoline too low in octane.
B Air leak into intake system.
B Incorrect ignition timing.
B [noperative EGR system.
B Carbonized or overheated plugs.
B Lean fuel mixture.
B Premature torque converter lockup.

Power loss, engine cold:

B [noperative vacuum break.

B Fuel mixture too rich or too lean.
B Binding throttle valve linkage.

B Defective accelerator pump.

B Damaged spark advance.

B Stuck heat control valve or a restrict-
ed exhaust system pipe or muffler.

B Restricted catalytic converter.

B Damaged fuel evaporation control
system vent solenoid or valve.

B Premature torque converter lockup.

Power loss, engine warm: All causes
listed under power loss., engine cold,
plus premature EGR.

Engine miss:

B Air leak into the intake system

B Fouled sparkplugs or defective
sparkplug cables.

B Premature EGR.

B Weak ignition coil.

B With a cold engine only, rich loading
{check choke system, including vacuum
break).

B Early torque converter lockup, PM
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PONTIAC GOOOLE:
Euro-Sedan That Needs Better Lungs

AMC/RENAULT ALLIANCE:
Pothole Jumper Supreme

TOYOTA CELICA I\Sﬁ_l:f’l?A:

ince our last report,

we've turned in sever-
al test cars, wrapped up
our tests on others and
added a new vehicle to our
test fleet.

As opur test series pro-
gresses, we anticipate a
constant turnover of vehi-
cles so that we'll be able to
report on many different
types of cars during the
year. At this time, we're
awaiting delivery of a L -
Chevrolet Camaro Z28, a

12,000 Trouble-Free

T

job of finding an obscure
short that traced back to
the foot-operated parking
brake rubbing against an
electrical cable, The repair
was performed under war-
ranty. The car has not
missed a beat since that
episode.

After £,100 miles, [ com-
plained to Pontiac about a
clunking in the front end
under acceleration and
braking. The dealer re-

Cadillac Cimarron, a Buick
LeSabre and several other

placed the engine cradle
bushings and the clunk
went away. The clunk was

vehicles you've asked for.
If there's a specific car
you'd like us to report on,
drop us a note and we'll do
our best 1o secure one and
test it. Meanwhile, here's
what we've got going right
now.

Pontiac 6000LE

In our last report on the
Pontiac G000LE, we report-
ed that our test car was
delayed because of me-
chanical problems (PM's
Long-Term Car Tests, page
82, Sept. '82). This was not accurate.

Before a GM division delivers a test
car, the car gets put through the same
predalivery checkup as that performed
by a dealer for a regular customer. The
chi zk is to make sure the car is right
before being handed over to the buyer
or, in our case, the testers. Our test car
was actually delayed because of a back-
log of work at the facility that performs
these predelivery checks in Pontiac's
new-car prep center in Detroit, not
because of a problem with the car
itself,

The test car has accurnulated a little

&0

Alliance: It's economical, well-built and has superb ride guality.

over 3,235 miles now and has been
remarkably trouble-free except for an
electrical glitch right after we took
delivery.

At 1,615 miles, all the lights in the
interior of the car went on. This
occurred on the New Jersey Turnpike
at 60 mph one night on the way home
frorn work. Yes, | was a little startled.
However, the car continued to run fine,
50 | proceeded. No amount of knob
twisting or fixture tapping would get
any of the lights to go out. [ had to dis-
connect the battery. When I took the car
to a Pontiac dealer he did an amazing

annoying, but in no way
detracted from the fine
handiing of our B000LE.

Handling has been this
car's strong suit ever since
we began our test. You'll
remeambaer that we ordered
this car with the optional
Y89 suspension package,
consisting of higher-rate
front and rear springs.
higher-rate front and rear
stabilizer bars, wider
wheels, wider 20570R13
radial tires and quicker, fir-
mer steering.

The result of this package, which cost
$46 extra, is a car that comes close to
feeling and handling like a fine Europe-
an sedan. If you've ever driven a Euro-
pean touring car with its taut, stable
and extremely controllable feel, you'll
know what I'm talking about. It certain-
Iy makes the G000LE take on a different
personality. It makes you want to drive
it, not just be a passive passenger. It
makes the car a lot more fun, too, and
you'll find yourself enjoying your mo-
toring a lot more.

One thing that won't make your driv-
{Pleass turn to page 62}
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in SMALL ENGINE
service and repair ;

otart your own money -

In just & short time, you can be ready
to join one of the fastest growing indus-
tries in America...an industry where
qualified men are making from $10.00 0
£15.00 per howr...and that's just for laber.
Parts, enpines and accessories add even
mtﬂtlwpmﬁm

Breause the. sosall eagine imdustry has

grown so quickly, an acuie shorfage of
qualified Small Engine Professionals exists
throughout the country. In fact, it's not
unusual for & good small engine man to be
three to four weeks behind in the summer
and ai least a week behind in the winter.
When you see how many small engines
are in use today. its easy (0 understand
why qualified men command such high
prives —as much as 517.50 for a simple
tune-up that takes less than an hour!
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HORSEPOWER
ENGINE
YOURS TO
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65-million small nnnlnns
are in service today!

That's right — there are over sixty-five
million 2-cycle and 4-cycle small engines
in service across the UI.S.A. That's the
official count from the Engine Service
Agsn., and new engines are being built at
a rate of one-million per month! With
fully accredited and approved
Foley-Belsaw training, you cam soon
have the skill and knowledge to make top
money servicing these engmnes. Home-
owners and businessmen will seek vou
out and pay yvou well to service and re-
pair their lawnmowers, tillers, edgers,
power rakes, garden tractors. chain
saws, mini-bikes, go-carts, snowmo-
hiles, generators, snowblowers, paint
the list iz almost endless,

SPrayers. ..

No experience necessary.
You don’t need 1o be & ‘born mechanic’
or have prior experience. If you can read,
you can master this profitable trade night
at hame, in your sparetime, without miss-
ing a single paycheck. Lessons are fully
illustrated — so clear vou can'i go wrong.

FREE

Tells how you quickly
traim ba be your own boss
n 3 profitable Sparetme
or Fulltime business of

BEAT INFLATION!

Cash inon the
huge demand for
small engine repair.

Work part time, full time

S right at home- we help you
__ q&j every step of the way.

%5 making business!

You receive trade secrets

and business plans.

We guide you every siep of the way,
including tested and proven instructions
on how 1o gel business, what to charge,
how to get free advertising, where to get
supplies wholesale...all the “tricks of
the trade”. .. all the inside facts you need
to assure success right from the start.

Increased Income
“I've had about 8

years experience
repairing smail en-

gines ... bui re-
pairs were only
mimar. .. wnril

srarred the Foley-
Belsaw Course.”

Walter H. Strick
Campbell, California

With our famous ‘learn-by-doing’ train-
ing method, you get practical *hands-on
experience with specialized tools and
equipment that you'll receive with your
training plus a brand-new 4 HP engine =
all vours 1o keep !

SEND FOR FREE FACTS!

You risk nothing by accepting this

offer to find owt how Foley-Belsaw
training can give you the skills you need
to increase your income in a high-prafis,
recession-proof business of vour own,

Just fill in and mail coupon below (or
send postcard) to receive Tall information
and details by return mail. I IT TODAY !

FOLEY-BELSAW INSTITUTE of

' SMALLENGINEREPAIR
50120 Field Bidg., Kansas City, MO. 6411

i NO OBLIGATION and
BookLeT! N0 SALESMAN Wil Gall—ever!

um CITY, MISSOURI 64111

[] YES, please send me the FREE bookled that
gives full details about starting my own business in

Small Engine Repair. | enderstand there is nd obligation

and that mo salesman wal call
Hame__

your own MLES comple
detaits on our 10-Day
WO RISK Trial Offer!
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PM LONG-TERM CAR TESTS
{Continusd from page 60)

ing more fun is the standard £.5-liter,
fuel-injected, four-cylinder engine that
comes in every 6000 model unless you
order one of the optional-at-extra-cost
engines. The engine puts out 80 hp at
4,000 rpm and feels brisk when you
first begin driving the car. But after you
get used to the rather deceptive off-the-
line feel the 2.5 in the 6000 turns out to
be rather blah in performance. My zero-
to-80-mph times have been averaging a
slow 16 seconds shifting the automatic
transmission manually in the lower
gears for more acceleration. Leaving
the stick in DRIVE results in even slower
times,

As it tums out, the 2.5-liter Four isn't
too economical ejither. You have to run
it hard 1o make the 6000 move out. I
often found myself driving with my foot
all the way down on most hills, and
even in city traffic, just to keep up with
the traffic flow. Obviously, foot-to-the-
floor is not the most economical way o
drive. As a result, I've been averaging
around 18.5 miles per gallon—not the
most economical car on the block. My
low mileage figure was 16.8 mpg dur-
ing the break-in period when we first
got the car. The high has been a tankful

II- 1_':.'_\ 4
Pontiac 6000 interior is first rate. The
seats are comfortable without being over-
Iy plush and there’s plenty of room.

used up at the rate of 23.0 mpg. EPA
ratings are 25 mpg city and 40 mpg
highway.

During the course of our test with the
6000LE four-door, we had occasion to
put 1,780 miles on another 6000, an LE
two-door coupe. The two-door was a
completely different animal. First, in-
| stead of the 2.5-liter Four, it had the

The 2.5-liter Four is adequate, but the car
raally needs the VE's forward motivation.

optional 2.8-liter V6 engine. Second, it
did not have the handling suspension.

We managed 20.7-miles-per-gallon
fusl economy with the V6 specifically
because it didn't have to work so hard
to move the car along. The additional
power transformed the 6000 into a
sprightly, agile road parformer (zero to
60 in 12 seconds) as opposed to our
four-cylinder powered test car, which
is, at best lethargic. Owners felt the
same as wea do about their four-cylin-
der-powered 6000s (see PM Ownars
Report, page 90, Sept "82),

On the other hand, the V& car with
the standard suspension did not handle
nearly as well as our test car with the
Y99 setup. The suspension was softer,
which some people may prefer. But the
car bottomed out more easily on large
road dips and, in general, just didn't
have the stable feel of our test car. Yet,
because of the V6 engine, we liked the
two-door a lot more than we did the
four-door.

If we were going to order another
6000 for a test, we'd order the V6
engine and the optional handling sus-
pension. That would be the best of both
worlds. In fact, the new FPontiac
6000STE just introduced for ‘83 has
this setup standard. Pontiac also offers
a 4.3-liter V6 diesel.

All the Detroit manufacturers have
put a huge effort into better quality con-
trol the past few years and it shows in
pur Pontiac G000LE. The 8000 is one of
a group of GM cars known as A-bodies,
which also includa the Chevrolet Celeb-
rity, Oldsmobile Cutlass Ciera and
Buick Century. All of these cars are
guickly gaining a reputation for very
high gquality—in fact, among the bast
made in this country. Our test 6000 is
no exception. The fit and finish on this
car is excellent. All the body panels
align well, the paint has been carefully
applied and there are no rough edges or
loose ends. The GM A-bodies are set-
ting quality standards in Detroit that
others will be shooting for.

The interior on our test car has the
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optional 45/45 seating, which is very
comfortable. But we don't care for the
velour upholstery. You can get wvinyl
seating, but you'll have to opt for the

less luxurious 6000 model.

In general, our Pontiac 6000LE has
performed well, been very comfortable

transportation for five, and has done a

good job in its intended role as an
American family sedan. This is the size
of car many of us will be driving in
years to come. If our test B000LE is any
example, things won't be too bad.—Joe

Oldham
AMC/Renault Alliance

I got behind the wheel of the Alliance

after returning the omnipotent Mus-

tang 5.0-liter HO. Talk about culture

shock. Stepping from a 157-hp, 2,600

pound, manual four-speed rocket into a

55-hp, 1.980-pound flyweight with a

slushbox is a little like being told to go

fight Conan the Barbarian armed with a

water pistol and one arm tied behind

your back. I could see all those commut-

ers I'd been drag racing to the Battery

Tunnel finally getting their revenge.
The car is slow, getting 0 to 60 in 14

seconds with the manual five-speed

and 17 seconds with the three-speed

automatic. But what it lacks in power, it

more than compensates in smoothness,
driveability and superb fuel economy.

In daily stop-and-go commuter driving
I've been getting a steady 25.9 mpg.
and highway driving at elevated speeds
yields 30.1 mpg. The EPA numbers for
this car with the automatic are 31/389
mpg city'highway.

The bottom end of this 1.4-liter
transverse Four is the same as that
found on Le Car, but you would have a
hard time believing it. Where Le Car's
motor is raspy, noisy and not very eco-
nomical, the Alliance’s motor is ex-
tremely smooth and very refined. Our
DL four-door is a 49-state version
equippad with the single-point Bendix
throtile body fuel-injection system. The
California versions use a Bosch multi-
point injection system,

Cold-start and cold-drive characteris-
tics are guite good, with just a mild
dead spot at the bottom end of the pow-
er band which disappears quickly.

After 1,757 miles, the car hasn't
burned a drop of oil. Obviously, whoewv-
er is in charge of bolting and torguing
things together at AMC's Lakefront
plant in Kenosha, Wis., has dona a good
job. Not only is the engine tight, but so
is the rest of the body. ['ve experienced
only two areas of vibration. One is in
the plastic around the floor-mounted
shift console which sets up a resonant
vibration at 75 mph. Another is a
vibrating headliner molding above the

passenger-side front door which buzzes
from time to time. | fixed the problem
by tightening up all the screws in the
molding. The vibration around the con-
sole is still with us.

The Alliance’s single most wonderful
attribute is the suspension. Each morn-
ing and aftermoon it must cope with
an accelerated suspension-destruction
tester commonly known as the West
Side Hwy. This was once an elevated
highway but the elevated part and the
highway part were torn down and now
all that's left is a street-level, urban
Baja littered with mountains of torched
I-beams, huge slabs of steel-reinforced
pavement about the size of a continen-
tal plate and the odd bumed-out hulks
of stolen cars. The Alliance seems not
to notice.

It floats over the litde bumps and
deals with the big ones with authority,
but never loses its directional stability,
even at higher than normal speeds. The
spring rates and shock-absorber cali-
brations seem just about perfect for this
class of car. While the suspension is for-
giving, it doesn't sacrifice road feel,
steering response or tautness. Neither
does the resiliency of the suspension
gacrifice cornering ability. The car does
lean a lot while you're trying to gener-
ate some G-force, but ultimate corner-

(Please turn to page 64)
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ing doesn't seem to suffer. We regis-
tered .71 G on a skidpad, a better than
average number for most front-drive
cars in its class and right up there with
the Scirocco at .73 G. That .71 G would
probably have been higher if the car
had come shod with something other
than the 17570R13 Michelin XZX stan-
dard tire. but that's the best available
right now,

As in most good French and Garman
sedans, the seating position is quite
high, making wvisibility very good all
around. This is especially important in
hand-to-hand commuter combat. The
Alliance will insinuate itself into the
slightest traffic opening due to the trim
dimensions and great visibility will
keep you from trying to occupy the
same space with two ohjects.

The only real annoyance comes from
constantly trying to keep the motor on
the cam. In a manual-transmission-
equipped car this would be easy. But
with the automatic it seems to take for-
ever to get launched, even when you
shift manually.

Overall, though, it's been a wery
rewarding 1,700 miles. My only sug-
gestion is to install a two-liter motor,
and leave everything else alone. It's
nearly perfect.— Tony Assenza

Toyota Celica Supra

The twin-cam Supra was an exciting
and seory unknown when we picked it
up in March of ‘82 (see PM's Long-
Term Car Tests, page 89, June 'E2). By
the time we retumed it last August we
had 12,000 miles on the odometer and
it had become a predictable and faithful
friend, We have unanimous praise for
this car, which must be ranked among
the world's great production automo-
biles. Now that it's gone from our fleet,
we all fondly recall the sheer joy of tak-
ing off in a car that does everything so
well, and we overlook the minor buga-
boos discovered before many miles
were on it (see PM’'s Long-Term Car
Tests, page 52, Sept. "82).

With its automatic transmission, all
the power options and terrific reliabili-
ty, I did at times consider the Supra just
a marvelous appliance as [ hurried from
here to there with other things on my
mind. What the Supra lacks is any idio-
syncrasy. Maybe too much driving in
any modern car of the caliber of Supra
leads to fantasies about buzzing along,
top down, in an old bug-eyed Sprite
with anxieties about whether or not
you're ever going to get where you're
going. We'll remember the Supra as
giving us no trouble, 21 miles per gal-
lon and a standard of excellence we'll
have with us as we drive other cars.

—Bill Hartford
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——BRIEFS—

PM’'s Whatsit

This is one of those " Origin of the Spe-
cies” contests, and we'll give you a big,

fat clue: This same basic piece of ma-
chinery appeared before in PM; it was

in June 1978, in a story we called The
Glory Days Of A Grand Old Lady (page 89),
You needn’t dig that out if you can't di-
vine the ancestry of this newest version,
however; just turn the page.

Lig%Mg
Aircraft

This photo shows a bolt of electrical energy
similar to a lightning strike hitting the section
of a helicopter rotor blade. The test is one of a
number being done at the Cutham Laboratory
in southern England, where a Lightning Stud-
fes Unit is evaluating the dangers to modern
aircraft. Culham scientists say the average air-
craft in commercial service will be hit once every
year. Ordinarily, slight pitting and burn marks
will be thé only result of a strike on metal sec-
tions. Glass- and carbon-fiber composites, how-
ever, offer less protection from air strikes, and
structural damage is possible. Strikes at the
point of fuel vents or jettison pipes could be
disastrous. Fortunately, studies at Culham and
elsewhere have determined the optimum loca-
tions for fuel vents, regarding strike potential,
and designers around the world follow these
guidelines.

Would you buy a
new car from an airline captain?

One of the more curious wrinkles in automobile salesmanship
occurred recently as a result of a Chevrolet campaign. Trying
to get the "83 madel year off the ground, Chewy offered two
free round-tnp tickets on Eastern Airlines — amywhere the line
fies —as an incentive to purchasers of new cars. As pan of the
deal, Eastermy's captaing were instructed 1o deliver details of the
program wvia the cabin intercom —in effect. a car commercial
=dunng fights

Some of the jet jockeys made pretty good pitchmen, But,
apart from the wony of one travel medium selling its customers
on somebody else’s, there came the unsettling thought that
perhaps the calm, seascned voice that had helped us weather
rough air, ightring flashes and holding pattems would never
be quite as reassunngly credible again.
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The curious flock for a peek at the Smile Shuttle’s interior (note
smoked-glass rear wall). Dashboard is part original DC-3. part
assorted airplane graveyard reclamations.

Whatsit Revealed

A good many PM readers, undoubtedly, know that old
DC-3s never die. This one was first converted to a
motorhome on a bus chassis several years ago by a Califor-
nian named Smoky Roland. The current owner, Robert
FPfeiffer, saw it in Mexico while on vacation; later heard
Roland had it up for sale. Pfeiffer and his wife, Heike,
came up with the “Smile Shuttle” idea, motif and modi-
fications. So now the former Gooney Bird has evolved into
a wingless version of an advanced flying object—complete
with rocket motor lobes and a rather stunted vertical sta-
bilizer. The Pfeiffers hope to make a going concern out of
the 38-year-old fuselage by hiring it out as a promotional
attraction. When not working, it is—as they say in Califor-
nia—a super unreal mobile crash pad.

Why won't he give
someone else a chance?

It is becoming maore and mare conclusive to the aen-
space medical types that the pimary danger of super-
sonic Right is addiction, This is based anthe case of one
Brig. Gen, Charles E. {Chuck] Yeager [USAFE retired)
On October 14, 1947 [then) Major Yeager was ordered
1o exceed the speed of sound in level Right over what
1s now Edwards Air Force Base. He did. and the rest is
hestory: Yeager retired from the A Force in 1975, but as
a consulting 1est priot 1o Nonthiop Corp., here is ywhat
he chd exactly 35 years to the day after his first super-
soruc Might: Took a Northaop Tigershark (5G| fighter to
36,000 feet and hit Mach 145 in a checkout of handling
qualities. The Tigershark is 179th o the Bst of different
aircraft types in which Yeager has qualified; his fight
hours now op 11,000

I L . -
Yeager in 1847 (top), and exactly 35 years later.

Foamula One

Before you jump in and fire up this Formula racer,
be advised that it's made entirely out of foam-cora
posterboard. It's one of the winners in a contest
sponsored by Primex Plastics, a New Jersey firm,to
foster new uses of its art-and-craft product. John
Sze, a Balimore designer, built the car,

bh

POPULAR MECHANICS = JAMNLUARY 1983




Be your own boss with your own

& L
small-engine repair

NRI shows you how to service
mowers, garden equipment,
snow blowers,
chain saws, outboards,

les and more.
Then shows you how to start
and run your own business.
If you're looking for independence. .. for
extra income in your spare time. .. for a pro-
ductive retirement career...then look into the
NRI home-study course in Small Engine Re-
pair. It's a great way to get your own full- or
part-time business with a minimum of in-
vestment and problems. And there's plenty of
room for trained people.
Learn at Home
in Spare Time
No need 1o quit your job or

trave| to night school, NRI trains you
right at home, You learn with “hite-
size” |essons that show you how to
service almost everything that uses
small motors. And you learn at your
COnvenience.

Train on 5 HP Engine
As part of the NRI Master
Course, you get a brand-new, 5 HP
Tecumseh commercial engine to train
on. You leamn to troubleshoot, do
tuneups, even tear down for valve and
ring jobs. You leam using professional tools
like 2 complete wrench set, inductive
tachometer, voli-ochm-miliampmeter,
overhaul equipment, and more,
Choice of Two Courses
There's the 30-lesson Basic Course, con-
centrating on the lucrative lawn and garden
equipment business. The 45-lesson Master
Course has it all, adding lessons on chain saws,
mopeds, putboards, light industrial equip-
mend, snowmobiles, and even motorcycles.
Exclusive Factory Training
Although not required for graduation,

Training includes
5 HP engine, all these

professional tools,

business.
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Earn pnrt-tll;u: income doi
for hardware stores, lawn

your Master Course includes five intensive days
of optional training at the Tecumseh Factory
Service School. Here, vou'll work with master
technicians, getting firs-hand experience in
subjects like solid-state ignitions, transmis-
sions and transaxles, engine teardown, two
and four cycle carburetors, troubleshooting,
and more. All designed to prepare vou for
sucoess,

o |
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garden shops.
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- n” traini Vs you
practical bench t:!pfricngc
Free Catalog,
No Salesman Will Call
Our big catalog tells all the facts, no
salesman will ever bother you. Each lesson,
each piece of equipment, each day of the
factory service school s described in detail.
Take the first step toward running your own

life and send today, If postage-paid card has
heen used, write to address below,

Otherincome opportunities from NRI.

Air Conditioning /Refrigeration/
Heating with Solar Techno
Covers

th residential and commerci
fields, including lessons on solar heating, heat
pumgps, etc. Complete with professional tools, in-
cluding top-grade vacuum pump, systemn analyzer,
tushing and jaint toals, leak deector, and more.

Electrical Appliance Servicin

Good appliance people are hard to find. NRI
teains you for vour own full- or part-time business
fixing everything from toasters to microwaves and
refrigerators. Includes professional tools and
instruments

Auto Repair and Servicing

A qualified mechanic can work just about
any place he wants. NRI trains vou at home

from headlight to rear bumper with pro tools
included. Approved by Richard Petty, NRI auto-
mative consultant.
Building Construction

Save up to 50% building your oen home,
et a better job, even start your own contradting
husiness. Covers everything from foundation io
rafters with practical projects emphasizing
energy-efficient construction

NRI Schools
MeGraw-Hill Continuing
T Education Center
l"‘ i 3939 Wisconsin Avenue

Washington, D.C. 20016
We'll give you tomorrow,
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Turbocharged Starion will have the performance

and handling to go one-on-one with the
280-ZX, Supra and Forsche 944.

No, they're not newly discovered galaxies. But,
they are the rising stars from Japan.

BY MIKE LAMM  west coast eoimor

itsubishi has been selling cars in
America for several vyears
through Chrysler Corp., among them
the Colt, Champ, Sapporo, Challenger
and Dodge mini-pickups. Chrysler
owns 15 percent of Mitsubishi.

Like Isuzu, Mitsubishi recently decid-
ed to enter the U.S. market under its
own name. Mitsubishi will still supply
Chrysler with captive imports (and will
also sell turbodiesel engines to Ford),
but wyou'll presently be hearing the
name Mitsubishi for its own lines of
vehicles. The huge Japanese industrial
conglomerate recently began market-
ing 1983 cars and pickups through 72
exclusive U.5, dealers.

Mitsubishi’s initial offering consists
of three automobiles—the Tredia, Cor-
dia and Starion—plus a line of small
twio- and four-wheel-drve pickups.

Starion the star

Mitsubishi's image leader is the Star-
ion—a sporty, high-tech fastback. Fea-
tures include a turbocharged, fuel-
injected, 145-hp, overhead-cam, 2.6-

0

liter Four; five-speed overdrive gear-
box; four-whesel disc brakes; fully inde-
pendent suspension and a galaxy of
electronic instrumentation. The Star-
ion’s leading rivals are the Toyota
Supra, Datsun 280-ZX, and Porsche
944, all of which are also rear-wheel
drive,

Starions are available in two equip-
ment levels: standard and Luwsury Sport
(LS).

Even the standard Starion has a tre-
mendous array of knickknacks, includ-
ing wvariable-ratio power steering, elec-
tric windows, AM/FM stereo, alloy
wheels, brake booster and wvariable
intermittent wipers. In the LS, you also
get digital and graphic-display instru-
mentation, air conditioning, six-way
adjustable bucket seats, "“Turbo’ letter-
ing and an upgraded sound system.

The Starion engine, like other Mitsu-
bishi powerplants, uses the MCA Jet
induction system and Dual Engine Sta-
bilizers. MCA Jet means placing a third
intake wvalve—a small one—in each
combustion chamber to let in air only.

Starion (top) uses this 2 6-liter turbo-
charged Four, which delivers 145 hp.

This valve sets up a swirl that helps
atomize and burn fuel more efficient-
Iy.

The dual stabilizers consist of two
weighted longitudinal shafts, driven at
camshaft speed, whose rotation helps
cancel out the inherent vibrations com-
mon to all four-cylinder engines.

I noted strong engine performance
without the usual turbo lag at low rpm.
Power flows smoothly throughout the
rev range, and the car has lots of accel-
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eration. The Starion handles well, too.
The ride is firm, but comfortable, and
while there's a touch of understeer,
hard cornering is predictable, with
good tire adhesion. There are two
optional performance packages that are
available; one has bigger wheels and
tires, the other controlling brake lockup
and differential slip.

The Starion's suspension uses Mac-
Pherson struts fore and aft, with lower
trailing arms in the rear and a de Dion
axle. The LS has what | feel is an unat-

the Datsun 200-5X, Toyota Celica and ‘
Honda Prelude.

Tredias and Cordias share trim des-
ignations and quite a bit of equipment.
Both hawve standard, Luxury (L) and
Luxury Sport (LS) models.

Mitsubishi's 1,795-cc, ohc, trans-
verse Four powers both cars. This
engine, too, uses the MCA Jet and Dual
Engine Stabilizer systems. The engine
delivers a robust 82 hp at 5,000 rpm, so
both of these cars move out very will-
ingly and without any perceptible

Fastback Cordia has
a 1.8-liter motor
which drives front
wheels. The engine
delivers a decant
82 hp and can be
coupled to a manual
four- or five-spead
or to an automatic.

Tredia shares same
1.8-liter motor

with Cordia, but car
is tailored more for
the economy-minded
driver than to racer.
Gearbox options
inciude four-speed
manual or a two-
spoad automatic,

tractive and annoyingly active digital
and graphic instrument display. Too
much Pac-Man for me.

Tredia and Cordia

Mitsubishi's new economy sedan,
the Tredia, shares its 1.8-liter engine,
transaxles and floorplan with the equal-
ly new Cordia, a very sporty fastback
coupe.

Mitsubishi’s pickup
is virtually identi-
cal to small pickup
sold by Chrysler.
This pickup offers

a 2.3-liter turbo-
diesel motor to
bridge performance
and economy gap.

torque steer. In the Tredia, you can
choose between a manual four-speed
gearbox with an attached two-speed
manual overdrive, or a new lockup
automatic. The Cordia adds a five-

speed to that selection. As in the Star- |
ion, there’s an impressive array of stan-
dard equipment, particularly in the up-
market L and LS versions.

Engineering follows conventional,

Both of these fwd cars are designed
for maximum fuel economy, and their
preliminary EPA estimates range up to
33/50 mpg city'highway.

The Tredia competes with the Honda
Accord, Mazda 626, Nissan Stanza and
GM’s J-cars. The Cordia’s rivals include
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modemn practice, which means Mac-
Pherson-strut front suspension, inde-
pendent rear, rack-and-pinion steering,
9.6-inch front disc brakes and unitized
body construction.

An interesting Tredia/Cordia feature

INDUSTRIES OF ARKANSAS
300 Philigs Rd., Norm Litte Rack, Ar. 72117

Sm—

Profitable Business

i you own a home suitable for the application of
siding, do it yoursell with a Home Kit from
Aluminum Indusines.

You'll save as much as 66%% of the national
applied cost of skding. And it's 50 easy to do. if
you can drive a nail and cut on a straight line you
can'l miss.

Aluminum industries (America's largest mail
order siding company) will send you a complete
kit of vinyl, aluminum or steel siding in your
choice of 22 diflarent colors and 14 sizes. You
gat all tha siding panels, window and door trim
and preformed comner mouldings . . . even all
the tooks and nals you need.

Youdon't need a kot of monay, either. You can
pay for your Home Kil with an FHA Home lm-
provement Loan or Aluminum Industries’ own
interest-frea $7.00 a weak plan.

Best of all, once you've re-sided your home
with 8 Home Kit, you're automatically qualified
to become an Aluminum Industries Dealer.

When your frends and neighbors see your
nome and find cul how much Money you can
save them, you'll have customers wailing in line.
You'll be able to make 51000 per order . . . aven
more if you apply the kits. Whether you work
full-time or part time, you'll have an opportunity
to make big money!

Whal are you waiting for? If you have a homa
suitable for the application of siding, just mail
this coupon, or call 1-B00-643-9904.

Mail this coupon or call

1-800-643-9904

-
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Here’s all the money
you need to put down
on a new Miles home:

quJ

B o DOWN PAYMENT

Nomoney down. below marks! inancing. low
monthly paymeants 11U nol 100 ",;li'.‘n"..lﬂ'fi.'i s (i
just oo gaod 1o be pased up We provide shep-
by-sep instructons and precul moenials Join
20000 happy homecwnars wWho e gollen inio
I Tsinsg Fruciriosd 1hi Miles o yoursed | wony
Fleasa sand me (check one or both)
| Free color brochure
Milles calalog (Please snclose d 53 00 cheek
BF LRy ordet. )

The l:"rl‘l lasian

MPMI-D1E3 .

Mail io: Miles Homes, 4700 Nathan
Lane, P.O. Box 9495, Minneapolis,
MN 55440

PHOME NUMBER L !

MAME
ADDRESS
CITY COUNTY
STATE i
You're Miles ahead
with no down payment

@"ﬁ

R o

PORTABLE
SAWMILL

Goes right to the trees!

The only ONE-MAN PORTABLE
SAWMILL of its kind in the world...
argd still worthy of its 50-Year réepuialion for lurning

out z:crum&f-‘{ v cud fumber at a LOW-COST!

Yes, il you're needing good. high-quality
lumber don't let today's inflated lumber prices
stop your important building projects. Take the
Foley-Belsaw right to the frees and tum out
foot-after-foot of smooth, true-cut lumber . .
Even beginners get excellent results. For power
use your tractor PTO or other gas, diesel or
glectric unit a3 small as 25-HP. Qur factory-
direct seling keeps the price low, and conve-
nient time payments may be arranged

Send TODAY for
"WOW TO || FAEE BOOKLET!
| m || Just mail coupam for “How Th

'\ a L™ Bookdet an

M||

_ﬁg Faley- r-Beisaw Co.
mi Field Bldg.
Eanias City, Ma. B41TY
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TURN YOUR
TIMBER
INTO

And The Foley-Belsaw Can EARN !‘nu Er!rc Cash!
Just gna man {no crew needed) can easily saw
enough on weekends to SAVE hundreds of
dollars over high lumberyard prices. But you
can also Custom-Saw for others or sell the
lumber produced from your timber and EARN
excellant Cash Income — with a Foley-Belsaw
the choice is YOURS. And when YOU are the
Boss YOU pick the hours to work and ALL the
Profits go in YOUR pockets.

Thers is NO obligation and How g |

NO salesman will call) Shy |
| ONE-MAN SAWMILL pr—. |
1 Foley-Belsaw Co. 1
1 30096 Field Bulld BOOKLET! !
: Kansas Clty, Mo. 1 | [
§ Plexse send all facs and deniks PLUS FREE -
1 'How To Saw Lumber' Booklet | undersiand there is No Obligagion g
: and that Mo Sabseman will call on me =
1 MAME 1
1 [
1 ADDRESS _ !
: 1
: CiTY :
¥ STATE up i
-l

DRIVING MITSUBISHI

(Continued from page 71)

is their air-mix ventilating system. This
lets the driver adjust the flow of hot
and/or cold air so he can, for exampie,
toast his toes while wafting cool
breezes at his face. A little man lights
up on a graphic display board to remind
you what temperature air is flowing at
which lavel.

Mitsubishi pickups

These are essentially the same small
trucks that Mitsubishi has been supply-
ing to the Chrysler Corp. since 1978,
but with a number of important differ-
BNCAS.

For example, there's a 2.3-liter tur-
bodiesel available—the first offered in
any U.S. mini-pickup. This engine

The 2. 3-liter, turbocharged, four-cylinder
oll-burner delivers an impressive 80 hp.

delivers B0 hp and comes standard
with a five-speed manual gearbox. You
have the option of ordering it with
either two-wheel drive or part-time
four-wheel drive.

Mitsubishi pickups offer two addi-
tional engines: the ohc 2.6 mentioned
earlier for the Starion and a gasoline
ohe 2.0. The 2.6 rates 105 hp; the 2.0,
80 hp. A four-speed manual and three-
speed automatic complete the trans-
mission choices.

Series include standard, 5P and SPX
versions. The SPX comes with a dou-
bile-wall cargo box and considerable
standard equipment.

The turbodiesel impressed me by
being fairly quiet and surprisingly
strong. Again, there's no real turbo lag,
and the five-speed with four-wheel
drive makes for outstanding perfor-
mance flexibility.

All these Mitsubishi vehicles show
great care in assembly. They're beauti-
fully put together and detailed. In my
opinion, Mitsubishi should have no
trouble making its own way in Ameri-
ca. 2.
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Disc/Belt Sander

The little sander can handle fairly large workpieces; belt platen is removed for contour
wark like this {above left). Adjustable miter gauge permits you to do accurate disc
sanding at most angles (inset). The table can be tilted 45° when you desire.

Since | am accustomed to using mostly
heavy. stationary eguipment in my
workshop, my first impression of this
ightweight sander from Dremel vas
that it was not up to standards. It mea-
sures a mere 15 in, high, 10 in. wide
and 11 in. deep, and the tool's gross
weight is a feathery 11 pounds—quite
a shift from the sanders that | normally
work with,

But, after running the tool through a
variety of sanding jobs my attitude
changed. Is performance was more
than satisfactory in rough shaping and
finish sanding with both the belt and
disc sanders, Internal sanding and
some tool sharpening rounded out the
usage test with good results.

Several noteworthy features include
easy flip-over of the idler pulley for
internal belt sanding; peel-off, pres-
sure-sensitive sanding discs; and a pad-
lockable power switch.

The Dremel Model 7320 Disc/Belt
Sander costs $99.95 and is sold at
home centers and hardware stores. [t's
manufactured by Dremel Div. of Emer-
son Electric Co., Racine, Wis

— Rosario Capotosto

SPECIFICATIONS—SANDER

Electrical: 115 v.a.c., 50/60 Hz., 2.0 amps.
Sanding belt: 1 x 307

Sanding disc: 57 diameter

Belt speed: 2,600 ft. per minute

Disc speed: 4,400 rpm
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Spring-loaded idier flips forward readily
to convert to the internal sanding mode.

The belt is laced through the opening in
work for sanding the internal surfaces.

Inside of the workpiece can be sanded
against either front or back of the belt.
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Do-it-Yourself

WOODWORKERS

You can build it

' cheaper than buy it...

You can restore
& refinish it
cheaper than hire it!

CONSTANTINE’S
Woodworker Catalog

IF YOL are a1 all handy with 1ools—or willing
o learn in easy e's ithe modern-day
way to SAVE considerable sums of money,
Build what you need. Restore and refinish what
you own. Save on every project.

Everything you need—fine woods, veneers,
specialty tools, wood finishes and how-to guid-
ance—can be ordered by mail from Constan-
tine. Read this parial list of CATALOG OF-
FERS: 14 kinds of cabinet & fumniture woods,
90 veneers plus |9 flexible vencers to cover
beatup or unpainted furniture. 76 inlays. 59
borders, 54 carving blocks, 118 carving tools &
chisels. 32 upholstery tools & essentials, 39
clamps, 33 finished picture moldings, 72 lamp
pans, 500 plans, %6 how-t0 books. Kitchen cabi-
nel space-savers. carved molding. drill attach-
ments, carbide saw blades.

ALSQ: came, fiber rush, reed. Period &
modern hardware: latches, locks, hinges, pulls,
escutcheons. Small-box hdwe. Framing clamps,
wood-threading tools, angle-cutiing jig. circle
culter, veneer saw, bow saw, mal culler, miler
trimmer, deep-throat (ret saw. Turmed, carved,
square-laper  furmiture legs. wood bowl seal.
Kits: gamehoards. guitar, lazy Susan, furniture,
clocks, coffee mill & pepper mill. Sliding & re-
volving hdwe. Plus page afier page of useful
products for shop, home and crafts.

20 Beautiful Wood Samples
Accept this offer to own a fine selection of col-
orful richly grained veneers, cach 2"xd™. Use
to identify fine woods. Use as ordering guide,
Use in crafiwork. Woodworking is more fun
when you know your woods.

COMNSTANTINE Fu. 1512
2051 Easichester Road, Bronx, M., 10461

[[] Send new Woodworker Catalog. $1 enclosed.

[ 1 prefer Catalog with 20 Wood Samples. 52
enchrsed. Seul.ﬁwmd veneers from around
the world, [dentifled. Useful when ma
naming & ordering fine woods. Educations

S1.50 refunded on first catalog order.
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HAND-HELD RADIC
(FOR PORTABLE LSE|

L}

TV AND
STEREQ
{INSTALLED
I CABIN|
BILGE
SMNIFFER \
(MOUNTED IN |
EMGINE ¢
COMPARTMENT) e

FLASHER AND
RECORDER
DEPTH FINDER

AUTOPLOT

Nearly every slectronic aid available is shown aboard Trofan's new
International 10-Meter Express 33-footer. New from OMC Accessories
{right) are the Tracker 2000 and 1000 finders that beep fish locations.

is spring, some little fishing skiffs
and runabouts will be mounting
gear that only big ocean liners could
use a few years ago—plus a few elec-
tronic wonders not even invented then.
For many centuries, boats have been
cruising successfully without these
gadgets, but the newest add a big
bonus to small-craft safety and satisfac-
tion. Now, tiny electronic components
with their low current requirements,
aided by large amounts of creative
engineering, make it all possible.

Mo hull is too small, Thanks to self-
contained batteries, even if you're float-
ing in an inner tube, you can mount a
depth and fish finder, as Humminbird
Instruments demonstrated recently
with one of its waterproof Techsonic
models. Add a weather radio in one
pocket of your fishing vest and a citi-
zens band or VHF walkie-talkie in
another, and you're wired up for action.
If you're going to be reeling in fish with
both hands busy, use a little headband
radio with a voice-actuated boom mi-
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crophone for talking with fishermen
nearby, crew members on a boat, or
cyclists and hunters ashore. Standard
Communications in Los Angeles call
theirs the Talkman; Coastal Navigator
in Seattle offers the Shuttlecock.

The basics

Even a rowboat or canoe can use a
portable radic—sometimes it's better
then a banjo on a date. An experienced
fisherman is likely to want a depth-
sounding flasher, as well, that indicates
bottom structure and fish. The fanciest
around are the new Tracker 1000 and
2000 from OMC Pars & Accessories.
They give both visual and audible sig-
nals of depth changes; the 2000 model
alsa shows continuous digital readouts
of the bottom. Fish-position blips are
held for three seconds.

Depth finders have come a long way
since Raytheon perfected the first
Fathometer, and now you can get tiny
digital-reading models that can fit in an
instrument panel, run off dry-cell bat-

CB RADIOS

|-
Electronics
For Compact Boats " """

SECLURITY SYSTEM
[INSIDE FORGARD
HATCH)

LORAN

WEATHER RECORDER,
SAT-NAV (AT CABIN
CHART TABLE)

teries, operate at high boat speeds, and
even sound or blink wamings if the
water starts getting too deep or shal-
low.

Power boats

OUnce you add an outboard or inboard
engine, there are more helpful electron-
ic aids. Performance can be measured
{and usually improved) by attaching a
tachometer to give the rpm readings
which show if your propeller is the
right one for most efficient sngine
speeds. New averaging, digital models
like OMC's Quartach are particularly
2asy to read.

If your powerplant should be large
enough for a self-starter, you'll have a
battery along that can also power a
depth finder, a sniffer to wam if explo-
sive gas fumes are collecting in the
bilge, a speedometer with log-odome-
ter of distance traveled, an electronic
compass and automatic direction find-
er, as well as standard electrical equip-
ment like lights, bilge pump and
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With no power-line hook-
up necessary, the Capree
Cadet by Datamarine uses
intermal S-wvaolt battery to

show speeds to 55 mph
and tenths for trolling.

winches. (And in a speedboat, don't
neglect to have an emergency cut-off
"kill switch" in case you are thrown
away from the wheel while driving.)

Now, many small boats carry radio
transceivers. VHF covers distances up
to 50 miles for ship-to-ship, ship-to ¥
shore, emergency Coast Guard mes-
sages and shoreline telephone calls.
Then thera's citizens band (CB) for con-
tacting other boats nearby, and globe-
circling single side band (SSB) for high-
spas communication of unlimited
range. A number of manufacturers are
offering hand-held VHF models with [y S AP —
synthesized circuits that require no tote along the advice of
crystals and handle 78 frequencies. experts Bill Dance and
Larger VHFs can scan the spectrum, HRoland Martin, as indexed
work 100 or more channels and even in the memary of the
sarve as direction finders. Basstronics Pro-Guide.

Fish finders

Popular bass boats may ba only 14 to
18 feet long, but inch-for-inch owerall,
they probably have more alectronics
aboard than any other craft. Starting
with basic electrics, a modern fishing
skiff may have a 12/24-volt trolling
motor next to the bow light, plus
switches for remote control of the out-
board or sterndrive engine tilt on the
transom. One or more pumps and aera-
tors will supply bait wells with air bub-
bles and water. Spotlights and panel
lights are built in to aid the night fish-
ermarn.

As for electronics, you should have
seen the 42 Ranger bass boats at last
fall's world series of fishing, the Bass
Masters Classic in Alabama. They had
flasher depth sounders next to the troll-
ing motors and had plugs for chargers
to the deep-cycle auxiliary batteries.
Back at the helm position, there was a
Humminbird graph recorder fish find-
er, plus a flasher as one of the dash
instruments. Trim controls were built
into the throttle. Water-temperature
and oxygen-concentration meters were
also used. Some bass guides add vari-
ous radios, water-color meter, direc-
tional fish-finder transducer, and an
electronic low-voltage-drain portable
refrigerator.

Large sports fishing craft can also
mount commercial fishing refinements
such as color-television-screen fish lo-
cators that show bottom structure and
fish at full depth or in close-up, and can
freeze-frame the image or record it on
tape for future study.

Sailboats, cruisers

Now, exotic and expensive sailing
instruments can show and record boat
and wind speeds of up to 1/100th of a
knot, and computers tested during
America's Cup races have been able to
compare hull designs and sail cuts and  Scanning has been buiit in Ray Jeff's
matarials as a result. Offshore sailors 550 VHEFM radiotelephone to

(Flease tum (0 page [44) monitor all 55 channels.

Now Agua Probe 540 digi-
tal depth indicator can be
placed anywhere on a boat
to repaat signals from an
Agua Meter or other brand.
A depth alarm is built in.

Kenyon Marne [000-Series
{above) reads speed to 60
mph, distance to 2,999 miles
in tenths, depths to 300 fest
with audio'visual alarms.
ALC-800 Loran-C (left), from
the Apelco Marine Div. of
Raytheon, can give the loca-
tion, speed, headings of 50
waypaints from memaory.
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(OVER 2000000 PEOPLE HAVE

MADE THE CHOICE

We asked a lot of this Craftsman
#1051 drill. But it wouldn’t be a
Craftsman drill if we didn’t. It was
put through one grueling test after
another.

To start with, this 3/8-inch drill
got the shock of its life. . . 3,000
volts of electricity. A little test of the
double insulation. And that was just
a warm-up.

After that came drilling. Lots of it!
First wood. Then steel. Then
masonry. Then more wood. More
steel. Over 10,000 holes in all.

Next it was put through the temper-
ature test. One surefire way to see if
the ball, sleeve and roller bearings

seanrs

*Minimum savings nationally. Prices and dates apply only to the Continental United States

Now THIS DRILL

IS THE CRAFTSMAN'

could take the punishing heat that
builds up inside a drill, during con-
tinuous operation. (Heat that could
reach temperatures of 200°F).

Then the bit was jammed over
and over again—stopping it dead in
its tracks. A bit that was sometimes
rotating at speeds of up to 1,200-
RPM's, The point? To prove it's
almaost impossible to strip the heli-
cal gearing. Gearing that's built to
take it.

And that was just the beginning.
But we think you're beginning to get
the point. After all, over 2,000,000
people have made this variable
speed, reversible drill their choice.
Now we've made it easier for you to
make it yours,

From January 2-15, this Craftsman

drill is not
only the Craftsman Choice,
it's on sale at half price!* But
don’t wait. Unlike our drill, this
sale only lasts two weeks.

ON SALE NOW JAN. 2-15
14.$9Q99

E Sears, Roebuck and Co., 1983



You may not see these cars in the show-
room until 1990, but some of their features

are right around the corner.

PM DROVE IT' BY TONY ASSENZA  autoepitor
|

Volkswagen's Auto 2000 has & direct-
port-injection diessl motor, flywhael-

clutch enengy storage, plastic wheels
and suparefficiant space packaging.

redicting the future is dangerous business. And it's especially dangerous when
you're dealing with cars. The job of future product planners is not an enviable
one. They have to make decisions today on what you'll be buying 10 years from now,
and they'll be gambling billions of dollars on their decisions. Very often, the design
objectives are seemingly contradictory. It's a foregone conclusion that any future car
will have to be as fuel efficient as possible. But it also has to be able to get out of its own way.
| It will have to be small and light to save fuel and use as few resources as possible to manufacture,
but it also must carry adults in comfort and provide them with a certain amount of safety in
a crash situation. And, as if that weren't enough, the car has to be affordable, ruling out
exotic materials like carbon-fiber composites and magnesium. That leaves the engineers
essentially with the conventional materials—steel, aluminum and traditional plastics—
that they've always worked with, but they must craft them in unconventional ways to
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. gne branch of the DOT, but deemed illegal by anocther
branch. Ford’s CRT displays (inset, top) are in
ﬂﬂﬁw vehicles, Car functions are
controlled by touching the screen. Map locator is
hooked up to satellite. Arrow indicates your position.

meet those specific new design goals.

The following are just a few exam-
ples of the ways these design goals
are being met, and how they'll influ-
ence the car you'll be doving in the
future,

Research Safety Vehicle

The object of the Research Safety
Vehicle, as the name implies, is to
provide occupants with as much safe-
ty as possible. Some thought was giv-

en to fuel economy and aerodynamics,

but the RSV is largely an exercise in
passive safety, The RSV's main mis-
sion in life is to sustain a 45-to-50-
mph crash and allow the occupants to
walk away from it. The project was a
collaborative effort between the

NHTSA (National Highway Tratlic
Safety Administration); Calspan, an
auto research firm; and Chryslar

The front end of the RSV has a
bumper made of high-density plastic
filled with low-density, energy-ab
sorbing foam wurethane. This is a
“friendly”’ bumper, too, in that it can
hit a pedestrian at 20 mph and leave
him with only a few bruises for his
trouble. There are also longitudinal
reinforcements in the engine compart-
ment which absorb crash energy
These ribs are nothing more elaborate
than thin-gauge, slotted, rectangular
metal tubes that crush and compress
rather than bend and deflect on im-
pact. The idea hare is that you want a
structural member to deform at a giv-

PM photos: Pecer Tenzer

eén rate, rather than impale the object
being hit or be pushed back inta the
firewall and impale someone in the
passenger compartment. With that
congept in mind, the RSV also has
two latches on the inside of the fend-
ers which hold the hood closed, in ad
dition to the central latch at the front
of the hood

In an impact these latches keep the
hood from popping open and force it
to act as a deformable structural
member. The rear and the doors are
equally well protected with beams
and deformable structures. The prob-
lem with the doors, howewvar, is that
they're bulky. They eat up all your el-
bow room and they're always poking
vou in the ribs.
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THE NEAR AND FAR FUTURE

The Honda City won't be the answer to everyone's transportation neads,
but it's probably the best commuter/urban car around. Sitting on a tiny,
87 .4-in. wheelbase, it provides an incredible amount of interior room for
four, full-sized adults with head- and legroom to spare. Power comes from
a 1.2-liter, 67-hp Combax (Compact Blazing-Combustion Axiom} Four that
yields over 50 mpg at legal cruising speed. This combustion system al-
lows a very high 10 to 1 compression ratio to be used with no-lead fuel.
We'll probably see something like the City long before a coal-burning tur- _is
hine. For more on that car, see the story. ,1_,%

oL turn an headlights and pop open the
trunk—all from & distance of 200 feet.

The driver is protected with an air
bag mounted in the steering wheel,
while the front seat passenger has a
shoulder belt with a built-in air bag
on the belt. The powerplant is a very
conventional, transverse 1.7-liter
Four

There are three items on the car,
however, which illustrate some of the
contradictions which face engineers

First is the issue of headlight cov
ers. The DOT (Department of Trans
portation), which runs the NHTSA,
does not allow any manufacturer to

|.II:|g|_"-| furn 1o pi 18}
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The Most
Amazin
Rescue

‘82

Woefully ill-equipped, flying nearly blind into a raging
blizzard, two helicopter crewmen risked their own lives
to pull air crash survivors from an ice-choked river. _ |

BY JOSH EPPINGER

t had become a full-blown blizzard and when it hit
the nation's capital, it paralyzed the city. The
storm struck Washington, D.C., late on a bitter cold
Wednesday afternoon in January, sending thousands
of employees home early, and clogging the bridges
spanning the ice-choked Potomac River with traffic.

Armows show the flight path of Air Florida's Flight 90 after
departing Washington's National Airport on Jan. 13, 18982,
After striking the 14th St. bridge, the plane came to rest on
river bottom. Park Police helicopter arrived minutes later.

The work day had begun ominously for paramedic
Gene Windsor of the U.S. Park Police. He was driving
toward Washington on Interstate 270 from his home
in Monrovia, Md., for his 3:00 to 11:00 shift. The fall-
ing snow had slowed traffic to 20 mph. Suddenly, a
car in front of Windsor's swerved out of control on the
icy freeway surface, crossed three lanes and bounced
up against the median divider. The 41-year old para-
medic, a Park policeman for only 2% years, desper-
ately tried to slow his car, but it skidded unerringly on
the ice into the swerving vehicle. Result: another one
of many fender-benders that were to occur that day.

PM photos: Charles A. Pereira. U.5. Park Police
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An exchange of addresses and Windsor was on-his, .
way. '] had a feeling of urgency,” Windsor recalls. “'1
just wanted to get out of the storm and into the han- —
ga..r‘u = ? o W —
His duty partner for the day, helicopter pilot Donald
Usher, left his home early in Gambrills, Md., because
of the storm. As a result, he arrived far
ahead of time at the small trailer which
adjoins the Park Police hangar on-tfie ,ﬂ’
D.C. side of the Potomac, astride /
the Anacostia tributary. A call to .
the National Weather Ser-
vice confirmed Usher's o —
hunch: "There's no way f
we're going to fly today.” r !
The ceiling was 200 to 300 * . ——=2""
feet; visibility, one-half mile; "\ '
temperature, 24° and heavy %
snow falling. g
The usual stuff of Usher's duty

w

was covering summertime boat- -

ing mishaps in the Potomac and ~*

neighboring lakes, plus surveil- M
lance, some medical missions and q: s -

accident responses, and necasjnnilij
an aerial element in police raids.

At National Airport, across the river and 2% miles
west of the small hangar, the 74 passengers—about
half of them from the Washington area—aboard Air
Florida's Flight 90 to Tampa were getting restless. .
The Boeing 737 had already sat in the falling snow for
two hours and Florida's warm weather seemed very
far away. Near the rear of the plane, 23-year-old Pri-
scilla Tirado looked out from her window seat, and
then at her hushand, Jose, a native of Madrid, who
held their 2-month-old son, Jason, in his lap. The
storrn did not dim their feelings of anticipation; Jose
was taking a construction job in Tampa, which offered
an opportunity for them to live near her parents in
Clearwater. At the last moment before the doors
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Chopper's skid is actually below the surface of the water as
crew struggles to get victims ashore to rescue group (right).

POPULAR MECHANICS = JANUARY 1983

Pilot Den Usher holds the Bell LongRanger
II right on the surface of the ice-
choked Potomac, while paramedic

Gene Windsor pulls survivor
Pat Felch onto fts skid.




Eagle One works desperately in an attempt to get survivors out of water. Five are saved, but a sixth, the ''Good Samaritan," is lost.

closed, Bert Hamilton, a purchasing officer with near-
by Fairchild Industries, hustled up the aisle, passing
seven of his already buckled-in colleagues to take a
seat in the very last row. They were all heading for a
meeting of the company's Space and Electronics Div.
in Florida.

At the Congressional Budget Office on 2nd and D
Sts., Lenny Skutnick, a 28-year-old office worker and
father of two boys, was one of hundreds dismissed
early from work. He joined a car pool for the ride to
his rented townhouse in Lorton, Va. The car became
snarled in the stampede of traffic near the 14th 5t.
bridge. Skutnick squirmed as the car sat immobilized
in the express lane.

What happened in the next 20 seconds was to inex-
tricably link all of their lives in a tragedy of startling
human suffering, inspiring acts of hercism that
pushed its participants to that thin edge between life
and death.

Whirling through the core of the cataclysmic hap-
penstance was a flying machine, one that was to rivet
the attention of a nationwide television audience on a
Park Police helicopter.

The drivers creeping past National Airport could
barely see their way through the swirling snow. Some
even pulled to the side of the road to clear their wind-
shields of the sticky stuff. Dut on Runway 36, the Air

{Please turn to page 140)

Upgraded rescue choppers could save lives

Yol -

~ | Experts’ findings on the crash highlighted the
| wnreadiness of major airports to handle emer-
| gencies, including lack of medevac copters.
o | Ambulance kit for Sikorsky 5-78 (left) and
o | interior of Aerospatiale SAZ65N Air Ambu-
|| lance (above) with built-in medical systems
_| show range of available technology.

az
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Fnr pleasure travel along highways and waterways
this coming year, there are improved cars, trailers
and boats that can provide more for the money. Extras
may include more performance, more speed, more
comfort and convenience and, frequently, more fuel
SCONOITY.

Lighter weight, afloat and on land, means less mass
to push through the water or pull over the hills. And
design changes for streamlining are further reducing

POPULAR MECHANICS -
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New Winnebago Le Sharo, a motorhome version of the Cen-
tauri van with its economical, front-wheel-dnve diesel, should
set new standards for recreational vehicle fuel mileage.

Long on luxury. the latest fifth-wheel travel trailer from
Coachmen comes in 33- and 35-foot models, and the rear-
kitchen, 40-foot model (left) with a picture window

Catamaran-hulled “"Popeyes” has beon beating inboards in
offshore racing with three of Mercury’s 300 EFI outboards.
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more varied action and capacity to car “bigge
~engines that can cruise faster.and farther.

-

Designéd for easier boarding by
scuba divers, the 21-foot Divemaster
from Answer Marine, Hialeah, Fla.,
adds handy trapsom ladders, platforms.

resistance to winds and waves. Smaller engines pow-
er many new models, but the attempt this year is to
try to trim fuel consumption without cutting down
overall size and convenience. Standing headroom
inside a boat cabin or motorhome can add a large
measure of comfort. And bigger boats tend to be safer
. if the water gets rough.
Grady-White's 160 Tarpon, with S i W . An impressive dry-land development is Winneba-
Chrysler power, is a 19-footer with optional g top. go's campaign to cut fuel costs and the gas-hog image
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:
FPanther's airboar uses aircraft or automaotive engines.

that big motorhomes have had. Using Renault’'s two-
liter, turbocharged diesel with front-wheel drive, the
company is introducing—a bit later than antic

ed—a Centauri van (see ‘82 RVs, page 20, Mar. '82)
with an estimated fuel consumption of 24 miles per
gallon. Winnebago also has a Le Sharo motorhome
rated at 22 mpg, and the Phasar from its Itasca Div.
All three models are about 20 feet long, have stand-
ing headroom and will be appearing at dealers this

POPULAR MECHANICS = JANLARY 1983

Opéii.deck crafywith Gishionied comfurt (top)
is from Sea Sprite Boats of Crescent City, Il

The 20-foot kit houseboat by Fisher Craft of
Byron, Calif, can be finished off easily at home.

spring. Coachmen has been upgrading its big fifth-
wheel trailers, and the 30- and 33-foot Sportscoach 111
motorhomes now have even more luxury accessories
aboard. Fleetwood's Resort travel trailer is designed
to provide basics at a bargain price, while the Wilder-
ness Cimarron model adds extras for campers who
want all the comforts.

Boat companies are offering mor

{F 8 [ & p

:cialized mod-
s 1 15)
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MX SUPER

ANYONE CAN FLY




ful engines. 3
This subtle form of nhmi. atuﬂs :
tually the key to the FAA's ; "
notable, in fact, that the
limit applies only to the
airframe, not to accessories that "
improve the reliability and use- &
fulness of the alrcraft. Smf'h ’
mftramhallmhmm as
floats for water opera-
tion, pilot enclosures.
for added comfort lﬂd
crash protection, and s
phisticated mmmmontaﬁm
for safer flight control will
{Please turn ta page 1300

i 'h.ir

7 mmmmhlﬁm{ﬁsﬂ}.#mh
ingmund . activaved at altitudes as low as 150 feet for
Qmmpnfning qﬂmmﬁﬁﬂumm




Looking more like real
airplanes than ever,
new ultralights are
now sprouting cockpits
for sleek appearance.
pilot comfort, added

crash protection.

1. Rakish-looking
twin-tailed Vampire
sports bullet-shaped
cockpit pod and will
eventually have canopy
for full enclosure.

A highly sophisticated
design, it has folding
wings with full-span
flaps and spoilers, is

kit priced at $6.950.

2. Optional cowling
and teardrop wheel

pants add dashing looks

s & to V-tailed Hummer, a

Ingenious swivel wing is feature of Witch non-foot-launchable

{abowve). Wingrips fold in, then you marely design that's now legal

pull a pin on the centerpost and the entire for unlicensed use

o wing assembly rotates fore and aft for easy under new FAA ruling.
IO, trailering and storage. Craft weighs 200 Kit price is $3,895.
pounds, has three-axis control, is $5,800. : 3. The canard-wing
Streamlined cowling will be optional extra. Priger, essentially a

Pterodacty! Ptraveler
with slick new fuselage,
uses canard for pitch

b

L
Fur all-weather comfort, Kasperwing's fully A ,
enclosed cabin (facing page) i§ made to (it m"m:!-r‘w}f:updfp:i-
new or existing models, will sell for 8300 Wf o o yaw.
to $400 as an optional add-on. The basic 4. One afcijl':ranesr

1 i designs, Invader g

Easperwing kit, with 23-hp mill, is $#4.450. new
Below: The Red Baron would feel at home gets remarkable 55 mph
in this nostalgic biplane called Aeroplane from 14-hp golf-cart
XP, Design is based on standard Easy Riser mill, is built from $60
wings, but has full tail instead of wingtip plans. Estimated cost,
drag rudders. plus spoilerons far roll and with _engfne. $1.600.
glide control. The kit is about $§4,500. 5. Scout has plane-

like profile, standard

three-axis control, can

be built rto meat

AEROPLANE XP either licensed or
; unlicensed requirements.
Flans are about £100.

6. Anenclosed cabin

ed with clear-plastic win-

1 dows gives twin-engined

Hummingbird all-weath-

er comfort. Prices range

from $6.250 w0 §11,312.

7. Mitchell B-10. a
favorite for years, now
has optional cockpit pod.
| It can be built from plans
($55) or kit {(§3,990).



Tweeters that burn at
1,500° C., speakers that
fire at the ceiling and
more: They're new designs

room to concert hall.

B&W LM-1 comes in 8 panel-
mount version for auto sound at
5530 the marched pair, or in a
larger, sealed home version for
£595. Ohm's Walsh 2, shown here
in walnur, is $595 a pair; other op-
tional veneers are also available.
Boston Acoustics makes its A-200
| wery wide, but shallow: The shape
| helps the highs reach your ears.
Price is $750 a pair.

SPEAKE

that take you from living

he newest loudspeakers bend the rules
of physics just as often as they obey
them. We became aware of this when

PM looked at seven new speakers. Our survey
tumed up some startling shapes and some even
more unusual applications of the laws of acoustics
and electromagnetics. Six of the models are cur-
rently in showrooms, where they are becoming
popular, affordable examples of innovative engi-
neering. One of the seven de-
signs is very expensive, very
unusual, and would pass for a
prop on a science fiction movie
set. But what all these models
have in common—and maybe the only thing—
is uncommeon musicality and beauty of sound.

Acoustic Design Triad

Acoustic Design’s little Triad has made a satisfy-
ing attempt 1o coax a healthy quantity of high-




T |

quality sound out of three small, almost cute
packages. Two matched satellites each contain an
ultralight, polymer dome tweeter and a 3-inch
midrange driver in a sealed enclosure. The bass
unit—a mini-subwoofer—marries a 5'%-inch, long-
throw woofer with an acoustic suspension enclo-
sure only 13'% inches wide and 8 inches deep.
The trio of little boxes fits tidily on shelves, tables,
even mantles. Solid walnut sides and a fine wal-
nut veneer on top make for an attractive look.,

The listening tests included very low bass and
high volume. There wasn’t a hint of honk, boom
or breathiness coming from these noise boxes.

Allison 7

The company that brought forth the Allison 1
through 6 has finally mnwdmad the hngﬂwmmd

Fantastic transient respanse characterizes the Magnat
Plasma tweeter (above). Text details how the 1,500° C.
corona discharge makes sound. Cost: $3,.500 for a pair,

#fllison 7 speaker takes up very little room, since
esigned to stand against the wall. It costs $450
T, mmadﬂ-amﬁcwsdcﬂmgn pairs the
fer with two small satellites; the
system is priced at $450, Koss intends the M-80
o to fit just about anywhere. A pair is $260.



Solar$

And Heat Pump

Combine To Cut Energy Bills

PM investigates three
alternative methods
of heating water.

BY DAVID A. WARRKEN

pproximnately 15 percent of my
home electric bill goes to heat
water. Yours could be higher. And
while this cost may not break the bank,
it 15 a continuing year-round expense—
and a considerable one. Many people
looking to save on energy costs find
themselves in a morass of new and
innovative water-heating products.
Some of these work, some don't; others
have such long payback periods that it
hardly matters whether they work or
not.

1 decided to investigate three alterna-
tives, so I installed the solar-assisted,
heat-pump water-heating system pre-
sented here. I'm in the process of mon-
itoring the results and this information
will be presented in PM's September
1983 Home Energy Guide. While we
don‘t have complete data at this writ-
ing., we estimate we've saved about
300 to 400 kilowatt hours per month
during the time the system has been in
operation.

The first component | installed was
one of the new hot-water heat pumps.
These air-to-water devices are touted to
cut the cost of heating water dramati-

Hot-water tank (K) accepts both solar
preheated water and heat pump (EE) pre-
heated water. (Note: Letters on photos
match those on drawing, page 94.)

92

Roof-mounted collector panals consist of narrow rubing that runs back and forth under
double-glazed panels. Fotable water pumped through tubing is heated by the sun.

cally, whether you live in Alaska or Ala-
bama. They operate by removing some
of the heat from the surrounding air
and using it to heat water.

Mext, [ added two separate systems
that heat water with solar energy. The
first consists of three collector panels
mounted on the roof. The second makes
use of two porcelain-lined tempering
tanks suspended from the trusses in my
attic. Potable water circulates through
both systems and each operates inde-
pendently of the other. Because of the
experimental nature of this project,
both were installed; most people would
use one or the other.

Keep in mind that going solar in the
northern latitudes is not always eco-
nomically beneficial. Since my homse is
in northern Illinois, 1 plan to use the
solar parts of this system primarily dur-
ing the summer months. You'll save
more with a year-round system, but
there are several benefits to a warm-
weather-only system: To begin with,
summer is the time of year when many
utilities raise their rates because of the
huge increase in demand. In my area,
this rate increase is about 19 percent.
Second, summer is also the time when
my family uses more hot water: We
shower and launder clothes more fre-
quently during hot, sticky weather.

Architect: Mark Elmoane

Flumbing consultant: Bruce Toussaint
Construction: David J, Warmen

FM photos: David A. Warren
Technical ar: Fred Wolll

Tempering tanks (0} have 30-gal. capac-
ity each and are hung from roof trusses or
rafters with perforated metal strapping.
The condensation tray (N), which drains
to the outside, is & safety feature.

Supply line for tanks (photo at right) goes
from softener to bypass valve (I). Sweat-
join copper tubing using flux, sclder, pro-
pane torch. Photo shows controls for reg-
ulating water-salt mixture.
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Record-Keeping Procedure

ecause of the experimental nature of
this solar-assisted heat-pump sys-
tem in my all-electric home, | wanted 1o
figure out how much money [ would save
by using it.

My local utility, Commonwealth Edi-
son, was extremealy helpful in this pur-
suit. It agreed to install special metering
and recording equipment (designated H
in the drawing) to keep a round-the-clock
tab on electrical use for my hot-water
system. A water-flow meter was also
installed to record the gallons of hot
water wa used during all the test peri-
ods. This recording equipment not only
registered the kilowatts per hour re-
quired to heat all the water, but also pro-
vided information on time-of-day use.
The latter is especially important be-
Solar panel system is regulated by circu- cause many utilities offer lower rates
lating pump (Z) that feeds the collectors; = - : between 10 p.m. and 8 a.m. By taking
drain-down valve (X) that empties the Heat pump (EE) is connected to hot-wate: advantage of this, you save money.
collectors when temperature drops to tank by flexible plastic tubing. When out- Our record-keeping program covers
prevent freezing; and tempering valve side temperature falls to the point where | five separate periods. For the month of
{GG) that mixes cold water with hot solar collectors don't generate enough April, we recorded the alectrical use of
when collector water is too hot. heat, heat pump activates itself. the 40-gallon electric water heater
installed when the house was built. Then
we removed the old tank and replaced it
The last advantage is strictly an way to understand it is to follow the with tha system shown hero.

investment consideration. Our sum- water, step by step, as it moves through During May, June and July, we
mer-only system eliminates the need the various components. recorded water and electrical use for the
for a closed-loop arrangement which To begin with, we have a 267-ft.- | DeW system while it was utilizing only

requires antifreeze, to keep the circula- deep well that supplies water with very | ‘ﬂiﬁml mmp“'n“m'g :Ium mﬁ

ting fluid from freezing, and a heat high mineral content to a pressure tank September, we recorded the usage while

exchanger, to remove heat from the (L) the solar collectors and heat pump were
toxie antifreeze line and apply it to a This hardness is not only a problem operating.
second line containing potable water. for everyday home use, but also In September. the tempering tanks

The antifreeze, additional plumbing presents a distinct liability for the new were drained to prevent freezing. But if
and heat exchanger add substantiallyto  installation. The minute iron and other | your climate allows you to operate them
the start-up costs and simultaneously mineral particles suspended in the | !onger before draining, you're bound to

reduce the overall efficiency of the sys- water could raise havoc with the small, ;m:hjmre wﬁg:ﬂ:?:iﬂ?;h:m *‘j_“‘_—’ﬂ‘j

tem by some 15 to 20 percent. narrow tubes in the collector panels, e ook e
: : dependi perature of the
the heat pump, circulating pump and | .0 inI:?da the panels. For details, see
How the system works the many valves in the system. To pre- | the main text.
The drawing on page 94 gives the wvent this, the minerals are removed by During October and November, we

layout for the entire system. The best a water softener (E). This device relied primarily on the heat pump for
exchanges salt for the minerals in the heating water. But during December,
water, thus protecting the components January and February. we expec the
farther down the line. outside temperatures 1o chill the base-

But there are a couple of drawbacks | ™Men® to the point where the heat pump

2 : will no longer be efficient. When it stops
to using the softening system. First, aperating, the slectsical resi i

many physicians today discourage the | o0 i the hot-water tank will Lake
use of excess salt because it is believed aver.—D.A.W.

to contribute to high blood pressure,

Cover all pipes car-
rying hot water with
insulation, a5 shown
at right. This materi-
al has a slit for easy
application; just cut
it to size and tape it
in place. The water
filter (C) extracts the
unsoftened, salt-froe
water and removes
existing bad-tasting
minerals from it.
Water then goesto a
separate faucet in
kitchen for drinking
and cooking.
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and second, salt treatment of the water
is an added expense.

To offset both of these concerns, we
diverted the hard water to two places
before it went to the softener. The first
was the outside spigots that provide
water for gardening and lawn care. The
gecond diverted watar to a saparate
faucet at our kitchen sink. Water here
passes through a charcoal filter (C) that
removes particles as small as one
micron (1/25,000th of an inch). This
improves the taste of the water we use
for drinking and preparing food, with-
out adding salt.

Water out of the softener goes to the
cold supply line (G) for the rest of the
house, including the baths, laundry,
dishwasher and so forth. The other side
of this tee is the beginning of the water

supply to the hot-water tank. At this
point, we installed a water meter (H) so
we could measure how much hot water
was being used during our test peri-
od.

From the meter, the water travels to
a specialized bypass valve (I) that di-
verts it to the tempering tank system.
This manual valve is opened or closed,
depending on the time of year. During
the summer the attic geis extremely
hot, often reaching 120° F. and higher.
Water circulating through the tanks is
preheated before it goes to the hot-
water storage tank. Because the tem-
perature of our well water is a consis-
tent 557 F., using the tempering system
makes sense only when the tempera-
ture in the attic is consistently (and con-
siderably) higher than 55° F. In loca-

tions further south, its benefits would
be greatly increased.

When the temperature falls below
the useful point, the valve is moved and
the tempering system is bypassed. The
tempering system is drained for the
year by attaching a garden hose to each
hose bib (L)}—situated just above the
bypass valve—running the hose to the
sump pump and opening the valve.

With the tempering tanks out of ser-
vice, the water goes directly to the stor-
age tank (K) where it enters the top and
goes through an internal tube to the
bottom of the tank. Near the bottom of
this special solar hot-water tank is a
sensor that monitors the temperature of
the entering water. It is connected to
another sensor (U)}—through the circu-
lating pump control box (Z}—mounted




on the sclar collectors on the roof.
Together they regulate the circulating
pump that supplies the collectors with
water. If the temperature of the water
inside the tank falls below that of the
water inside the collectors, the pump
will force the collector water down into
the tank.

While two solar collectors will often
suffice in other parts of the country, we

installed three 3 * 8-ft. units. They are
angled at 42°, corresponding to our lat-
itude. This angle is a good average for
summer solar efficiency. If you are
going to employ your system all year
round, add 5° to the collector angle to
compensate for seasonal shifts in the
sun.
If, at some point, the collectors can-
not meet the demand for hot water,

then a relay (AA), mounted on the
pump control box, will immediately
switch power to the heat pump which
will heat the water until the demand
subsides. Then, the heat pump will kick
off and the water will go back to being

preheated by the solar collectors.
Do keep in mind that when the heat
pump is operating, it is drawing heat
{Flgase tuem to page 138)

wa.ila I was planning the installation of a
heat-pump water heater in a small
roam in my basement, it occurred to me that
the device would create a good environment
for wine siorage—dark, cool and dry. The
darkness was afready there, and the heat
pump would pull hear, as well as moisture,
from the air. Such features are costly in fac-
tory-made wine storage units.

I hinged the rack so it would serve as a
door for the mechanicals room, but you can
build yours in a fixed position if you prefer. 1
used red cedar stock because it is attractive,
lightweight and dursble. It also matched the
redwood paneling | wused to finish the
POOITL

Begin construction by edge-joining
enough cedar stock to yield all the boards
required. When the glue is dry, cut the
dividers 1o the size given in the materials
list. Their length dimensions include some
whaste; the precise length will be determined
later. Wext, mark the length centerline for
each divider on one edge of sach board.
Then take the six long dividers (D) and stack
them flat on top of sach other so these marks
will all align straight up and down. For accu-
racy, lay out the notch positions on the

How To Build The Wine Rack Door

edges of all boards at once. Start by strad-
dling the centerline with the first notch,
then move toward aach end of the pile, lay-
ing out the notches on B-in. centers.

Stack the other dividers (B and C} 1ogeth-
er in a8 similar way. But keep in mind that
these boards do not have a notch at the cen-
terline. Begin the notches 3% in. away from
the centerline in both directions, Maintain
the B-in. centers. Once all the notches are
marked, unstack both piles and transfer the
edge marks to the board faces. Cut the
notches as shown in the drawing with a
dado head in your table or radial-arm saw.
It's best to make the notches slightly wider
than the thickness of the boards for easier
assembly.

Test-assemble the dividers on a flat sur-
face, then cut the rack sides, vop and bottom
and tack-nail them together. Square this
"case'’ assembly and install a temporary
brace across oneé corner to make certain the
case remains square. MNext, center the case
on top of the divider assembly and trace the
outling of the inside perimeter onto the top
edges of the dividers. This scribing method
assures the best possible fit. Remove and
disassamble the case and dividers. Transfer

e

Wine rack acts as door to mechanicals
room. Bottlas disguise the room, while
the opaen shelvas allow free air circulation
for efficiant operation of the heat pump.

I
LB A LIG i
lr' w 2 L
i
| [
d
’ T putad 8
= Z i
g
& d
| -]
¥ b |-ﬁ |
Y L]
" B # "
L
= 3 T 1
< x
T L T o
%
3 v sl L -
L] 1 (] |
. i
o . o i
] = ol i | ¥ r ]
- ¥ ¥
7
A ol = W (EDAR
EACE DaATER

A H R
B PRk, WAL < .
DRy AT & &5 AR =]

U DR =
W) T r &

Create wide boards needed for rack by
edge-joining red cedar stock. To save
tme. clamp together three sets of boands
at once. Space the bar clamps about 6 in.
apart; don't apply giuve between individu-
al sets. Wipe off excess glue and le it dry.
Leave boards clamped overnight.

the marks from the divider edges to their
surfaces and cut the appropriate 45° bevel
on each end.

Reassemble the case with glue and 8d fin-
ishing nails. Then slide the case over the
dividers. Nail the dividers in place with Bd
finishirg nails deiven through the case and
into the ends of the dividers. Keep the front
edge of the dividers flush with the front
edge of the case. Two nails for each board
end is enough. To prevent splitting, bore
pilot holes fior the nails, using a drill guide—
such as a Poralign tool—to maintain the
proper angle. Scribe, cut to size and install
the small cormer dividers (A)

Cut the plywood stiffeners and stain them
a red cedar color. Nail them onto the back of
the rack as shown in the drawing with 4d
finizhing nails. Sot all nailheads and fill their
holes with a matching color wood filler.
Sand the pioce lightly with 220-grit sandpa-
per. Install the hinges and caster, then hang
the door on a sturdy jamb.— DA W.

MATERIALS LIST—WINE RACK

Size and description (use)

Ly = B % 107 red cedar {divider)
Y = 10 % 24" red cedar {divicer)
Ve # 10 = 41" red oodar (divider)
= 10 » 50" red cadar (divider)
Iq = 10V = 704" red cedar (side)
1 = 10 ¥ 36" red cedar [top,
bowom)

d" hrass butt hings

3" ball, flm plate swivel caster

by = 3 = 70" phywood (stiffanar)
g % 3 = 2AV" phpwood (stiffaner)
o Glue, 4d and Bd finishing nails, rod codar

E_En-—:no amonm>§
B = NMﬂ-‘-‘-l;
s
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Lll(eACraﬂsman

A stationary jigsaw does a lot more than cut curved lines. On these pages, a
skilled woodwaorker shares his secrets for getting more out of the tool.

BY ROSARIO CAPOTOSTO

The scroll saw is generally thought
of as a tool used for freehand cut-
ting of intricate shapes in thin stock.
Though it can handle those tasks with
ease, a rugged, heavy-duty machine
will do a great deal more. Once you
have mastered basic scroll sawing and
some of the simple jigs that you can
make, you'll discover that this is a ver-
satile tool with great potential.

The saw shown here is Rockwell's
24-in. model, It will cut through stock
134 in. thick and is capable of cutting to
the center of a 48-in. panel. The blade

95

chucks can rotate 90° to permit cutting
long stock by feeding from the side
(and awvoiding interference with the
overarm). As in all quality saws, its
table tilts 45° right and 157 left for rou-
tine bewel cutting. When the table is
rotated 90°, you can cut bevels up to
45° on work of unlimited length.

The overarmn encases the upper
chuck; it also supports a universal blade
guide and backup roller which rigidly
supports the blade in true alignment for
smooth and accurate cutting. An ad-
justable spring hold-down provides

PART

Only a scroll saw
lets you make
intricate internal
cuts. Blade is
passed through
holes bored

in wasie area,
then chucked

In machine.

added accuracy and ease of operation.
It holds the work firmly on the table,
even on bevel cutting operations, and
prevents the work from lifting with the
upstroke of the blade.

The saw's lower casting houses the
crankshaft, which converts circular mo-
tion into an up-and-down motion that
drives the lower blade chuck. A Timken
bearing crankshaft is splash-lubricated
1o assure smooth performance.

The saw is available with a four-
spead pulley arrangement or with a
variable-speed drive. With the latter
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SCROLL SAW COMPONENTS AND BLADES
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Frofiles of commonly used scroll saw blades are shown
above. Descriptions and uses of the blades are bolow.

COMMONLY USED SCROLL SAW BLADES

Mo Thickness Width Teeth Materials to be cut

(in.) (in.) perin.
1 k] e 1] 20 Wood, plastics. hard rubbar,
reary
] 020 Rvrii] 32 Mouetals, asbhestos
020 110 20 Wood, metals, ashestos
4 028 250 20 Metals, paper, felt, ashestos,
brake linkng. mica
] 020 Ririi] 15 Wood, metals
B 020 1o 10 Wand
7 020 Ririi] T Plastics
B 028 250 7 Wood
g 035 187 T Wood
10+ Gt adge _— —_— Problem materiaks

*Nes. O and 10 ane regqular sabre saw bladas.

Rockwell’s 24-in. scroll saw, with

model (shown), you simply tun the BLADE AND GUIDE GFEHA'I'IBH

its parts identified. Chart shows how to choose the right blade for the material being cut.

variable-speed control handle to set the
desired speed from 650 to 1,700 cut-
ting strokes per minute (c.s.m.).

Blades and adjustments

Blades for the scroll saw come in a
variety of widths, thicknesses and
points, or number of teeth per inch
(TFI). The speed and smoothness of cut
and the minimum tuming radius relate
directly to these factors. The finer the
blade, the smoother and slower the cut.
The finar blades also permit cutting the
tightest radii. The TPI range from 7 to
32. Blade thicknesses run from .008 to
J028 in. and widths from 0.35 to .250

Detail of blade guido assembly. Slots in
the universal guide fit blades of varied
thicknesses. Sabre blade guide and finger
in. guard are shown in the background.

Fiexed biade shows insufficient tension,
causing blade drift and erratic cutting.

Blades with blank ends are designed
to be gripped in both upper and lower
chucks; they're classified, in general, as
jeweler's blades. Sabre blades, also
available, are blank on the lower end
and designed to be held in the lower
chuck only. Thesa are frequently used
with the overarm removed to facilitate
sawing oversized work. Sabre blades
also save time by eliminating the need
for blade removal and installation when
pierced (inside) cuts are being made.

Since these blades are supported
only by an auxiliary guide immediately
below the saw table, they are designed

POPULAR MECHANICS = JANUARY 1983

This test checks table adjustment for true
zero. Blocks on right indicate that the ta-

Tabie is removed te show the sabre hiade
guide in place. Chuck housing must be
ble is not square to the blade. See text. rotated 907 to utilize this guide.
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HOW TO HANDLE HEAVY STOCK

Wiy

SHARP CORNERS IS

“ i

Cloverieaf loop cut forms a sharp outside
comer. To obeain a sharp inside corner,
first make a bypass cut with a wide
curve. Two right-angle cuts then sguare
the comer. X-marked area is waste.

I COMPOUND CUTS

. S .. SN0 For compound cuts, tape the cutoffs back
Shown above is an example of the heavy yet delicate curting that can be done witha  into position to provide a true surface for
properly functioning scroll saw. This view is of a slice that’s only about Y% in. thick. marking the additional cuts.

CUTTING SHEET METALEE ANGLE SAWING I —

_ 9

ahE

Hardboard backing with fine saw kerf Angle cutting will produce a hollowed  Angle sawing is a novel way to build up
provides zero clearance around blade to  carving blank for 8 model boat hull, Start  stock. The self-jamming segments are
improve cuts in vary thin sheet metal. cuts in holes at the rear {arrow). easily glued and need not be clamped.

CUTTING HARD CERAMIC TILE
_ - —_— - =

INTRICATE INLAY WORK

Two spaced blades are used to effectively
cut inlay sirings. Spacer strips used here
were cut from ice cream sticks.

=~
E -

Glazed ceramic tile can be cut into any shape easily with a tungsten carbide Grit Edge  Making these intricate cuts with a single
sabre saw blade. The hardboard backing protects the table from scratching tile.  blade would prove to be very frustrating.
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MASTERING TRICKY CUTS

&

Faor accuracy. cut tangent to the line.
Steer work into teeth, not into the side of
the blade. Bypass small details {arrows)
and cut swesping curves first.

Intricate details are tackled separately,
after main curve cuts have been mads.

To cut an acute cormer., cut to A, then
backtrack to B and continue the main cut.

MOLDING JOINTS

]
e

o

For a coped molding joint. first make a
45° miter cut to reveal the outline. Then
use scroll saw to follow the outline. Bot-
tom photo above shows completed cut.
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After removing main waste, a second cut
cleans out the remaining wedge at point.

SCROLL-CUT LETTERS N

g

Completed, raised letters produce a
handsome plague. This angled bevel cut-

ting technigue is fun and easy.

The table was set at a 34" tilt for this cut.
Small-diameter blade entry holes are first
made in an inconspicuous place.

To cut raised letters, set the saw to cut a
slighty angled bevel. A fine-tooth blade
provides maximum controd and produces
smooth edges that need no sanding.

with a heavy cross section. Sabre
blades are usually available in two
sizes: .025 in. thick, .187 in. wide, 3 TF1
and .035 in. thick, .025 in. wide, 7
TPI.

In addition to these blades, conven-
tional sabre saw blades can be usedina
scroll saw, Of particular value for cut-
ting problem materials is the Reming-
ton Grit Edge blade. Instead of conven-
tional teeth, this blade has a cutting
edge made of hundreds of superhard
tungsten carbide particles.

The profiles of the most commonly
used scroll saw blades are shown in the
accompanying photos, and the chart
indicates typical uses.

Installing blades

When mounting a blade, it is impor-
tant that it be perfectly perpendicular in
the front-to-back relationship (side-
ways alignment is automatically set by
the chuck blocks). To get it right, simply
mount the blade so it abuts the back of
the upper and lower chuck housings.
When the blade is in position, it must
be tensioned to hold sufficiently rigid
and straight. To do this, pull up on the
blade tensioning sleeve and lock it in
place.

Though some “‘armchair crafismen’
may feal otherwise, there is no positive
method of checking blade tension
except experience. However, plucking
the blade with your finger will put you
on the right track. An easily deflected
blade indicates too little tension and
will cause the blade to drift in the cut.
Too much tension on fine blades may
cause them to break easily.

The universal blade guide is a disc
with slots of varying widths around its
rim. A slot that will fit around the blade
is selected and locked into place. The
slot should be neither too tight nor too
loose; the blade's teath should just clear
the slot, with the roller lightly touching
the back of the blade.

Before cutting an actual workpiece,
check the table for squarenass in rela-
tion to the blade. Using a square, sight
along the blade for the initial setup;
then, test-cut a scrap of wood. Flip one
of the cut pieces upside down, then butt
the cut edges together. If the table is in
true alignment, the cut edges will
match perfectly. A nonparallel joint will
indicate the need for adjustment.

When you obtain perfect alignment,
set the pointer on the tilt scale to zero.
The pointer will now accurately regis-
ter any degree of tilt up to 45°. Make
this check and adjustment before every
major shop project.

Cutting techniques

Irregular shapes: Cutting irregular
shapes accurately is a skill acguired
easily on the scroll saw, but you must

{Please turn to page [33)
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After sealing off room to contain dust,
usa & drum sander to cut old finish.
Above, a maple floor is sanded. Start
sanding at one end of room and work
in a straight line until vou reach the
other end. Sand with the grain when
possible. After you've covered entire
room, sand the unsanded strip along
starting wall. Begin by using 36-grnit
sandpaper, then move on to 80-grit.
Sandpaper wraps around the drum
and is secured by clamps (right).

Make no mistake, refinishing a floor

is a tedious process at best. But
you derive a great deal of satisfaction
doing it because the results are usually
spectacular.

With some help, I refinished the two
totally different types of floors shown
on these pages. One is a maple floor
with a handsome grain (above). The
other is a typical oak floor (facing page).
The same general procedure was used
to finish both floors.

Rounding up the equipment

You need some special equipment to
rejuvenate a wooden floor. We got the
itemns we needed from a local rental
shop. We also learned that it's advis-
able to phone in advance to reserve the
equipment.

Here's what you'll need:
B Floor drum sander.
B Disc sander, called an edger.
B 36-, 80- and 100-grit abrasive for
both machines.
B Floor-buffing machine.
B 16-oz. hammer,

PM photos: Matt Doherty

Consultant: Ray Hartwig, Harwig Floor Sanding.
Algonquin, TII

PM art: Ed Lipinska

100

PM's

Eed 'va  Flaw eyt avd
L&

Nailset,

Small wire cutter.

Hand scraper.

Hand sander.

2/ steal wool pad for the buffer.
Stain and sealer.

Polyurethane vamish or other floor

=
£
g

GuideTo
Refinishing
Wood Floors
Like A

Craftsman

Few home improvements
provide satisfaction equal
to the feeling you get
when you rejuvenate an
elegant old wood fioor.

BY BILL BEYER

B Lamb's wool applicator.
B Brush and roller.
B Faste wax.

Your tool rental shop may offer two
different types of drum sanders; one
type sands close to the wall and obwi-
ates the need for an edger. We made
use of this type, but used the edger as
whell, since the drum sander would have
to be operated across the grain at the
end walls. This, of course, would leave
sanding marks that would then be
removed by either hand scraping or
sanding.

Alang walls use a disc sander, also called
an edger (above), Later, a scraper is used
to scrape the cormers of the mapie floor.
Cutaway view of edger (left) shows how
the disc sands & floor up to a wall.
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Preparing the floor

Before you start to sand, you may
want to remove the quarter round (shoe
mold) on the baseboard to better reach
the floor's edges. Then carefully exam-
ine the floor. You should remove or set
any nails that protrude to or above the
surface and nail down loose boards. If
the floor is of hardwood, bore lead
holes for the nails. Also, look for and
remove staples that may have held
down carpet.

Next, use a wood filler in all holes
and places where the wood is chipped.
If you plan to use a stain, use only a
wood filler that will accept the stain.

Sanding the floor

If many of the boards are warped,
you should first sand diagonally across
the floor/room to level the floor as much
as possible. Take care to avoid sanding
through the groove of the tongue-and-
groove edge. ;

We began our sanding job with 36-
grit sandpaper on the drum sander.
Caution: When you use a drum sander,
make certain you raise the drum off the
floor before turmning on the power.
Then, gently lower the rotating drum
onto the floor—as you move the sander
forward. The machine will tend to pull

Use an edger at wall-floor angle to
clean away old finish. Sander will
leave cross-grain scratches, (o be
removed later by hand sanding, scraping.

Step-by-ste

pmﬂuﬂ r
refinishing *
an oak floor  _

To remove an old finish, work the

drum sander in direction of the grain,

a5 here. Continue to the other end of
the room, overlapping each preceding
pass sevaeral inches. Then tilt the sander
off its drum, roll it back to the starting
point and repeat the same procedure.

away from you, so keep a firm grip on
its handles.

Keep the sander moving to avoid cut-
ting dips in the floor. When you want to
end a pass, lift the drum slowly by
pushing down on the handles as you
move the sander. If you want to quit for
a breather, turn off the motor and wait
for the drum to stop moving before tip-
ping it back onto the floor.

If the sandpaper tears for any reason,
stop the sander, disconnect from powaer
and change the paper. You'l get
uneven sanding if you try to use a tom
sheet of sandpaper.

As you operate the sander, overlap
strokes a few inches to assure even cut-
ting. Start at one end of the room and
work toward the other end, so that the
machine is working with the wood
grain.

Make a pass over the entire length of
the room, then lift the sander off its
drum and roll it back to the starting
point. Repeat the sanding. You may pull
the sander back to the starting position
while sanding another strip. However,
the machine takes a heavier cut when
pulled against the travel direction of the
drum.

If your floor is a very old one that has
been sanded numerous times, don't try

Tl =

Flace the scraper tightly against the

baseboard and then pull it toward

you, pressing down to cut away old
finish. Always try to scrape with grain.

5 Next, apply a stain-sealer, using a
lamb’s woal applicatar. Or, apply a

clear sealer, as was done here. If you
use the latter, lot the foor absorb it all—
do not wipe off. Apply sealer to approxi-
mately one-third of the floor area at a
time. As you finish last third of the floor,
work towanrd the exit.

POPULAR MECHANICS * JANUARY 983

When all the sanding s compieted,
vacuum the floor to remove any dust
particles. Wear crepe-soled shoes to
avoid making marks on raw wood floor.

When the sealer has dried complete-

Iy, rub the entire surface lightly with

steel woaol to smooth off any grain
{“"'whizskers ") raised by the sealer applica-
tor. Vacuum again to remove steel wool
dust. You can do this job by hand with 2/0
stee] wool, or use an electric floor buffer
with steel wool or synthetic pad.

Apply polyurethane varnish with a

short-nap roller; a long-nap roller

can cause bubbles. Work with the
rod side of the roller toward the unfin-
ished surface, and overlap strokes. The
rod side exerts most of the pressure to
spread polyurethane on raw wood; light
side smooths already applied finish.

1]}



to remove 100 percent of the old finish
on the first sanding pass. You can com-
plete the finish removal with finer grit
papers.

On the maple floor, 1 lifted the cold-
air return grilles to look at the ends of
the boards. They indicated that the
floor could be sanded several more
times.

When you have finished the coarse
sanding with the drum sander, use a
small disc sander to clean off the nar-
row areas along the walls. Use 36-grit
sandpaper and work along the straight
grain to the corner. At the butt ends of
the room (end walls), you will be push-
ing the sander across the grain. Keep in
mind that the narrower the strip
sanded across the grain, the less hand
work you'll have to do later to eliminate
sander marks.

MNext, use a sharp hand scraper to
scrape the old finish from the corners
where the sanders can't reach, and to
clean up other spots. Scraping also
removes marks from along the butt
ends of the room. Scrape with the grain
whenever possible,

Your room may have old wooden
grilles covering floor registers. If so,
use a disc sander to clean off the grille
surfaces. Work carefully to aveid split-
ting the wooden strip edges. If you
want 1o clean the inside edges, use a

flat-bladed knife. or a stripping com-
pound.

Intermediate sanding is done with
80-grit sandpaper on both drum sander
and edger. Work as you did with the
coarse paper, taking care to sand the
entire floor.

Shining floor (below) is red oak finished with a clear palyurethane
varnish. Black (water) stains, and marks caused by moving fur-
niture, had marred surface (inset). Maple floor (right) has a fan-
cy grain. Floor had become dull and unappealing (inset).

After the polyurethane finish has dried
completely (allow twao days), apply a floor
wax and buff it to a sheen. A large rented
floor buffer handled the cak floor quickly
{left). Or you can use a buffing ban-
net on & portable drill, as we did on
the maple floor (above). When you
press down on the handles of an
electric buffer, it will move to the
left. Pull up and it moves to the
righe. Tiit it to the left and it moves
away from you. Conwversely, it will
move back when you tilt it to the right.

Finally, use 100-grit sandpaper on
both machines to eliminate all possible
sanding marks. Examine the areas
close to the walls, especially at the butt
ends, to ensure that scratches from
sanding are removed.

Use a hand sander or scraper Lo
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remove sanding marks, if necessary.
This step is particularly important if
you plan to stain the floor.

Staining and sealing

Vacuum the floor thoroughly to
remove the dust before you stain the
floor.

Apply stain with a lamb’s wool appli-
cator, available at most hardware
stores. We used a stain and sealer com-
bination on the maple floor., This did
the job in one easy step. (The cak floor
was sealed with a clear sealer.) The
stain-sealer is applied, then the excess
is wiped off. Work on cne-third of the
floor area at a time. Finish up on the
final third, working your way in the
direction of the exit.

A brush was used to apply the stain-
sealer at the walls and a lamb’s wool
applicator to cover the floor's field.
Excess was wiped away, using soft,

any de-it-yourselfers are choos-

ing prefinished hardwood

flooring instead of unfinished flooring

stock when they redo their floors—

and it's not only to avoid the dusty and
tedious process of floor finishing.

Tongue-and-groove, end-matched
flooring with factory-applied finish is
available in a wide variety of pattermns
that are hard to find in unfinished
flooring materials, You can get prefin-
ished flooring in strips of various
widths, pegged planks, 9 x G-in.
glue-down tiles and self-stick parquet
squares. Thicknesses range from %
to % in., prices from about $2.25 to
$4.50 per sq. ft. We chose a pattern of
alternating-width strip flooring to go
right over an old resilient tile floor.

When ordering, add in about five
percent extra for waste from trim-
ming. The flooring should be un-
packed about 72 hours before installa-
tion to allow its moisture content to
adjust o room environment.

To prepare for installation, remove
all base trim and the covers from
baseboard heaters. Cut door casings
and jamb bottoms shorter by the new
flooring thickness so the latter can be
slipped under for a neat finish. Profes-
sionals use an angle saw for this, but
you can use a hand saw.

Check the existing floor for squeaks
and springy spots; nail down any you
find.

To start the layout for strip flooring,
snap a chalkline a few inches away
from, and parallel to, one wall. Strips
must run perpendicular to the floor
joists and you must allow a %a-in.

{Please wurn 1o page 121)

dry, lint-free cloths. If you use a clear
sealer without stain, wiping is not nec-
essary.

Allow two full days for the stain to
dry thoroughly. Then, go over the
entire surface with 2/0 stesl wool, or a
synthetic pad, in an electric floor buffer.
Or, rub the floor by hand with steel
wool. When stain is applied to raw
wood, there is a tendency for the grain
to raise whiskers. Buffing with fine
steel wool will smooth out the raised
grain without cutting through the
stain.

If you have never operated an electric
buffer, start cautiously. With practice,
however, you should be able to control
the buffer with ease.

Applying the final finish

Vacuum the floor again to remove
traces of steel wool and wood dust. The
floor is now ready to receive a polyure-

thane wvamish or other finish, Use a
brush to apply the polyurethane around
the edges of the room and a roller to
apply it to the main floor area. Be par-
ticularly careful to roll out the finish;
you don't want to leave pools of liquid
at the beginning and end of your roller
strokes.

Allow two full days for the polyure-
thane to dry completely. Then, use the
buffing machine to apply a paste wax
with a 2/0 steel wool pad on the buffer.
This will serve to spread the wax and
cut the highly reflective surface of the
polyurethane, leaving it with soft high-
lights.

Not until the wax has been applied
and buffed to a polished sheen will the
true beauty of the newly refinished
floor be visible. At that point, you'll
know the satisfaction that comes with a
gleaming floor that you've refinished
yoursalf. ™

“
Prefinished Flooring Gives New Character To An Old Floor

We covered an old resilient tile floor with prefinished oak strips to give our family
room new warmth. Installation is easy, requiring use of only a few special toals.

Tammmmmmmu we first removed the base show, bnsahurdmmﬂug
and the covers of the baseboard heating units from the perimeter of the room
{above, left). We used a circular saw, set shallow, to cut a straight line across the
room, squaring off a curved seam where two floor coverings met previously (above,
right). The new oak strips run across the void, bridging the slight depression.
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How To Pick The nght

ADKESI

And Use it

The number of glues
and adhesives available
these days makes it
tougher than ever to
choose the right one.
PM'’s guide will help.

CONTACT CEMENT

To show PM readers how the
most common glues work,
University of Florida
enginears glued wood, as
shown below (note wood
grain in microphotos).
Wood was then sliced off
and photographed with an
electron microscope. At
right: Top row of photos
shows typical use for the
glues; center row is the
magnified pictures (some
biown up 480 times); the
botrom row is an artisc’s
rendering of how each of
four glue processes works.

ﬁ g, :L-‘UI LII{‘..

dispersion, thus adhesion.

Contact cement is used for nonstruc-
tural bonding, such as laminating ve-
neers. Glue maolecules mix with a sol-
vent which evaporates and causes bond
shrinkage, as shown in enlarged photo.
Each molecule has positive and nega-
tive electric regions. Charges within
change position constantly, creating



here are few things more frustrating than care-

fully gluing a broken object or a wood joint, only
to see the glue line fail hours or days later. Why does
it happen? Perhaps the glue is too old. Or the glue may
have been exposed to too much heat. Heat and adhe-
sives are bad companions. You should take to heart
that old directive, '"Store glue in a cool, dry location.”

Another reason for glue failure: Perhaps you used
the wrong glue for the job. As the chart on a following
page shows, most adhesives are designed to perform
best on certain materials, although many have sec-
ondary uses. Finally, perhaps you didn‘t follow in-
structions.

The idea of merely slapping some glue on a break, or
joint, and sticking the pieces together is out of date.
Adhesives today are highly sophisticated. Some, like
the new family of cyanoacrylates, require no more
than a tiny drop. Others, like water-base, contact-bond
cements, must be applied liberally to both surfaces, as
if you were putting on paint.

WHITE GLUE

If you buy the right glue in small quantities for a
particular job, and label it with the purchase date,
you'll minimize your chances of using old glue that
might fail.

"While the bad news is that every product in our in-
dustry has a shelf life,” says Jim Knauss, technical
manager of Roberts Consolidated Industries (makers
of Weldwood adhesives), ''the good news is that you
can nearly always tell when the glue is too old to per-
form. It will be stringy or thick, dried out or lumpy.
Dated plastic resin, for example, will drop in water
like sand and will refuse to mix."”

Shelf life is conservative for adhesives listed in the
chart. Most makers are convinced their products will
last a minimum of two years. Some have successfully
used adhesives stored for as long as 15 years—in a
cool, dry spot. But remember that a two-year life in-
cludes the time from capping at the factory, to distrib-
utor shelf, to you—a period estimated at three months
minimum and six maximum. Unfortunately, glue

ALIPHATIC RESIN

SUPER GLUE

SIDE GRAIN

Super glues (cyanoacrylates) for porous
materials like wood form & covalent
chemical bond with the wood. The posi-
tively charged glue molecules and the
negatively charged ilonic salts at the
wood surface link rogether to form &
vary strong bond. The chemical bond
forms almost immediately as glue
comes in contact with wood.

POPULAR MECHANICS « JANUARY 1983

White gluas (polyvinyl acetates) are the
maost universally sold, general-purpose
adhesives. Molecules in the glue don’t
mix as thoroughly as they do in contact
cement, but adhesion is somewhat
stronger. The charges stay in the same
placae in each molecule, Still, in prod-
ucts using salvent, there will be some

shrinkage of the bond.

Aliphatic resin glues, often used in fur-
niture assembly, are diluted with wa-
ter. These glues seep into the pores of
the wood, adding a glue-to-wood link
that gives extra strength. However,
since all glues exhibit various chemical
properties under differing circum-
stances, it's best to always follow pack-
age directions in use.
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makers are not required to put the date
of production on the glue container.

Types of glue

Although some adhesives are still
labeled for specific jobs, such as " Glass
and Ceramic Mender,” the profusion of
glue names is gradually subsiding. Tak-
ing their place are a dozen or so work-
horse adhesives—essentially those
listed in the chart.

Standing before a dealer's shelf
that's loaded with adhesives, you'll
have no trouble picking out the epoxies:
They're clearly identified as such. The
cyanoacrylates—usually tagged with
such adjectives as Super or Wonder-—
will be identified by generic name
somewhere on the label. But you'll have
trouble finding a8 neoprene adhesive
{such as Weldwood Touch-W-Glue) or a
urethane acrylic resin (Loctite’s Crystal
Clear Sunshine Glue, for example). The
descriptions below will help.

Polyvinyl acetate (PVA), familiarly
known as white glue, is the most uni-
versally sold all-purpose adhesive. But
not all white glues are the same. Some
are watered down for youngsters' use,
while others can withstand nearly
3,000 pounds per square inch (p.s.i.)
when used to bond two blocks of hard
maple. Since maple fails a stress test at
about 2,600 p.s.i., the glue line is stron-
ger than the wood.

Superior PVAs can be used to repair
a broken china figure, a vase or cos-
tume jewelry. At least one maker
claims its PVA is dishwasher safe, but
wams that the glue line on a plate or
cup must dry completely., Figure a
week of drying when humidity is low
and two to three weeks when it's
high.

Aliphatic resin glues are sometimes
labeled "aliphatic.”” Like PVAs, thay're
packaged in plastic squeeze bottles.
They can be identified by their creamy
yellow color, Aliphatic resins have vir-
tually the same properties as PVAs.
The big difference is in their “grab’” or
wet tack. Aliphatics are stickier, which
makes your gluing job somewhat sim-
pler. since the parts being glued will
not slip or slide around quite as easi-
ly.

Liquid hide glues are as old as the
hills. These adhesives, made from ani-
mal hides, are being replaced on many
dealers’ shelves by the newer PVAs
and aliphatics. Usually labeled “hide
glue,” they're characterized by a tan to
brown color. Packaging and properties
are nearly identical to PV As and alipha-
tics, except for a slower grab and set

Text and information: John H. Ingersoll

PM color photos: Steve Fay and Harry Wicks

PM illustrations: Walken Graphics Inc.

PM black and white photos: Rosano Capotosto
Electron microscops photos  and research: Chris
Batich, University of Florida
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To achieve a strong, glued joint between
two pieces of wood, the mating surfaces
should be clean and an exact fit. Always
tesi-fit parts before you apply glue. Use
enough glue to fust cover joint surface.
There should be little glue squeeze-out
{inset). Since end grain absorbs glue by
capillary action, apply second coat.

Many giue failures result from too great a
dependence on the glue’s holding power
and not enough on preparation. For
exampile, all the fragments of this china
cup handle must be glued back in place.
You can't expect glue to bridge even a
ting gap, especially on a cup handle
under constant stress when in use.

NEWEST TYPES OF ADHESIVES I

New cyanoacrylates repair nonporous
surfaces, such as wood, and the leather
bag shown. Use it as you would use the
older super gives for nonporous surfaces:
Apply no more than one drop for every
square inch of surface you are gluing.
Rub the parts together. then hold them in
place until glue begins to hold (inset).

time. Hide glues definitely nead clamp-
ing. They also have more odor than the
other types.

Solid hide glues are still heated in
glue pots by old-time cabinetmakers. In
either form, these adhesives make a
strong wood joint.

Plastic resins, essentially urea form-
aldehyde resins, are powdery. They're
sold in @ can and mixed with water,
This powerful wood glue is a standard
in furniture factories and a favorite of
cabinetmakers. Though a plastic resin
joint requires clamping, it has many
advantages: Once cured, it has high
resistance to moisture and heat, and
can withstand nearly any interior envi-
ronment. Exclusively a woodworking
glua, it has a comfortable four-hour pot
life after mixing. That leaves plenty of
time to match a couple dozen prepared
Jjoints in a large shop project.

Resorcinols are also easy to pick out.
They're sold in two attached cans. One

This two-part acrylic resin glue joins both
porous surfaces, and nonporous surfaces
such as this broken pottery. First brush
the primer onto one surface. Then use the
syringe to apply the adhesive onto the
socond surface. Setting action begins
when you press the two parts together.
In 60 seconds, the parts are joined.

can contains a powdered catalyst; the
other, a liquid resin. Once mixed, resor-
cinols, too, have a four-hour pot life.

This is the adhesive of choice for out-
door work—gluing on a boat, dock,
lawn furniture or water skis. Once
cured, resorcinol makes a waterproof
joint. Like plastic resin, this is exclu-
sively a woodworking glue: wood, par-
ticleboard, plywood, hardboard. More-
over, resorcinol makes the strongest
joint of any wood glue.

Epoxies were in great demand a
decade ago. Now more mature, they
continue to be popular. Makers have
developed three variations on the stan-
dard two-tube, resin-and-hardener
combination. One type uses the same
50:50 blend from the two tubes, but
setting time has been reduced from
hours to minutes. This reduces or elim-
inates the need for a tie or tape clamp.
Curing time for both the regular slow-
set epoxy and the fast-set epoxy, how-

POPULAR MECHAMICS » JANUARY 1983



Initlal Setting Curing Clam Ir? Moisture Heat Color P slze/ Shelf

Adhesive Best use grab time time Strength nuadgd resistance resistance when dry lite
Pabyvinyl Wood and wood  '2-2 min.  10-30 min. 24 hr. High Possibie Poor Postsr Claar B o251 .40-81.75; 1'%
-:m- products light 1 gal./89-812 ¥r
{while glue} Laping
Alighatic Ses abowve 10-60 520 min, 24 hr. High Bes above  Fair Good Clear fo B pz./51.B0-52 25; 1%
risgin g2t pate amber 1 gal B10-814 ¥
Liguid See Aove Slow 23 hr. B-12 w. High Yes Paor Exteitant Amber Boz 3325841 1w
hige pal, ‘518-528
Urea tormaide-  Sea ahove Very 4 hr. 12-18 High Yes Exceallent Good Light tan B gz./82-82.75 1yr.
myde {Plastic show; 4 hr
resin— fr,
two parts) |ite
Resorcinal Weod, wood Sen 10-12 hr. 24 hr. Very Yas Waterproot  Good Brown 2 parts: 10 oz 2yr
{two parts) Prosucts. ahave mgh powdar; 32 11 oz

EXTENGT resanv310-516

Fasl sal Medzl, glass, Slow 48 min.  12-24 Wery Tie o¢ Good Good Ciear, ‘-0z, tubagi-82; 2 yr,

—— caramics, china, — I, frigh tape during white or 2'4-02, bar’§1.80-

Slow set hm]ﬂlasncs. 46 hr. st gray £2 50 1-0z7. lig-

w martée, atc uklS1-52
Cgiulwllﬂ Typa tar non- Very fast  10-30 sec. 24 hr Veey b Fair o Fair Chaar 07 A, or./81.50- 9 mo-
(Super glae) oUs surfaces fgh pood 52 1y

see abave); fyne
for porous sur-
faces (wood,
laather, eic.)
& Sea ppoxies; Fast 3-B min 5-20 Very Mo Good Good Ambar to 2 S 16-f-oz ¥ yT.
alsd bonds amy i high tan of o 120
(o paris) two dissimilar clear oz, activator$2-£3
materials
Urathane Se8 apomas; 1-2 man, 2.5 min 20 min.- High No Good Good Pala ambar .25 oz./%3 50 291+
acrylic resin requires tight 2hr tov ¢lear $6 50
{anagrobic) 1
Neogrens Metal and tite Fast Setpull  2dhr.  Medium- o Excellent Good Light tan 1 1, oz./51.80- 1y
répair; metal 1o away for 8 fiegh £2.25
other surfaces mif. |
MHess
SHicons Glass, metal, Slow Fast 16-24  Fair Light faping  Excallent Excallent Clear or 2810 mpB2.80- 1y
caramic, e hr colar 51.75

o Flammable Laminates to Tack-free, Bonos on 24 Ar Medium Cnly 10 lami- Good Good Amiber 1 pal./'510-818 1yr.
£l sohvent plywood, par- 15-30 contact; 3 nate bends
] ticisboard, etc.  min. hf, O
=] hime
§ Monflammable See above See Ses above 24 hr Medium Se¢ ghave  Gopd Gond Amibar 1 gal £18-523 Ty
E' salvanl abiove
§ Water-based  See abowe Tack-free; As above, 24 hr Madium See above  Fairm Good 1o Clear 1 gal F15-520 1y,
g scrylic 30-60 but 5 hr, excelbsnt

min. open time
Solvent- Paneling, tile- §-12 th-15min. 24 hr.  Medium- Passible Good to Fair 1o Light fan, 11-0z. canridge’ 1 yr.
§ besed board, subflopr, min high light gxgefient pood black, §1.50-583.50

o gypsum board bracing others

=
Eé Water- Paneling, sub-  Slowto  20-30 min. 24 hr Medium- Finisheng Fair in Gond White io 11-0z. carirdge’  1yr
E bezed :'r::urhtt:ﬂinu medium high rllilslpn off-white §2 25-283.75
ile, pangling

Most adhesives in this chart should be applied at room tempera-
ture. Aliphatics are an exception; they can be coated successfully
on a surface at 40° F. Inidal grab is also called wet tack. Setting
time refers to the time an adhesive needs to solidify enough so
clamps or other pressure can be removed. Curing time is a relative
figure, indicating how soon the object can be put back safely into

use. However, adhesives generally don’t attain full strength during
this period. Most achieve about 75 percent of full strength and
continue curing for days. reaching 100 percent in roughly one
week. Shalf life is 8 conservative approximation. Glues may well
last longer, espocially if they are capped tightly immediately after
use and then stored in a cool, dry spot.

ever, is still at least 12 hours-—and 24
hours is better,

A second variation delivers the two
clear liquids in a two-tube syringe. When
you press the dispenser, the resin and
hardener combine as theyre forced
through a single spout.

Finally, there are epoxy sticks of putty
consistency. You slice equal portions of
the two sticks, and knead them together

POPULAR MECHANICS = JANLIARY 1981

to form a pliable mass. This type acts as
much like a filler as an adhesive. It's ideal
for patwching metal pipe, gutters, metal
toys, wrought-iron railings and cast-iron
lawn furniture or for sealing broken
masonry.

While its cost might deter you from
using it over a large area, it's still the glue
of choice in many instances because of its
versatility. It can attach almost any two

surfaces to one another. After curing,
clear epoxies will even permanently
repair dinnerware that will be sent

repeatadly through a dishwasher:
Cyanoacrylates are the new guys in
town, though not so new that they
haven't had some bad press notices.
Applied correctly, these so-called “super
glues™ will fasten any nonporous surface
Pl [T g 1 122
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3 Simple
If you're planning to make a change, here’s a
roomful of attractive ideas, including a distinctive

painted-floor treatment, easy-to-build shutters
and a super-functional entertainment center.

Asure way to upgrade your living
style—and the wvalue of wyour
home—is with a well thought-out mod-
emization program. 1o create a living
room do-over that could easily be dupli-
cated by an ambitious do-it-yourselfer,
Popular Mechanics recently joined

Built-ins That

forces with PPG Industries: The result
is the handsome room shown above.
All of the improvements can be done
by you—there is no need to call in high-
priced professionals. The most ambi-
tious part of the job is building the

{Flease turmn ro page 113}

Entertainment center features slide-outs
for turntable and TV (lacter also swivels),
ample room for records and tapes.
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How does
Now stack up?

At the bottom. =
NOW%M 2mg

The lowest in tar q,fall brands.

Warning: The Surgeon General Has Determined

That Cigarette Smoking Is Dangerous to Your Health, | 2 #er coarette by FIC methad
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100)s
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3 SIMPLE BUILT-INS
(Continued from page 108)

entertainment center for housing stereo
and television equipment. For most of
the balance of the job, you must don
your painter's cap.

Designer Shirley Regendahl selected
a complementary color scheme using
semitransparent latex stains. To protact

Technical art: Eugene Thoampsan
Caolar photo: Hans Van Nes Soudic
Sofa: Stracford Co.; chairs: Stratolounger-LoBacks

the stained surfaces, they were coated
with satin-finish polyurethane varnish.
Sea the color guide at the end of the
story for the list of materials used.

Entertainment center

Most of this cabinet was made from
4-in., lumber-core plywood, pine ve-
neer. This material is expensive, so
take care to avoid wasting any. If you
plan to paint your cabinet instead of
staining it, you can use less expensive
fir plywood. If you do, first prime it with
a pigmented shellac, such as Bin. For

smooth edges, use a hollow ground
planer blade for all cutting.

Begin cabinet construction by cutting
the sides and top to size. Then cut the
appropriate rabbets as shown. Lay out
the dadoes in both sides—for the fixed
shelf and bottormm—at the same time.
Cut the dadoes with either router and
maortise bit, or a table saw fitted with a
dado head.

Next, cut the cabinet divider. Lay out
the adjustable shelf support holes in
the divider and sides at the same time

{Please turn to page 112)
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It's like having X-ray ears...

Tiny, powerful electronic ‘“ears”’
let you hear whispers through walls,
conversations 2 miles away.

The Dyna-Mike
Transmitter

It's smalier than a quarter, But DYNA-MIKE
will transmit every sound in a room to an FM
radio tuned to the proper wnused frequency,
from Yy mile to 2 miles away.

It you're at a
neighbor’s home
a hinck from
your awn,
¥ou can
hear your baby's
Cry, Of you can
tedl the ingtant your
spouse ceEmes home. [l two
of you are driving tandem in two cars, one of
both of you can communicale with the olher
even (f other cars drive between you.

DYMNA-MIKE has as many uses as your mm-
agination can think of. For a business con-
ferance. et tha tiny microphone S unoo-
frusively an the table or concealed on & shell,
and you'll be able to record every word. For
businessas, you can put an FM receiver in a
warehouse or remote office and ''broadcast™’
Instructions or orders to be fillea,

Public speakers never had a bener inend
than the DYNA-MIKE. No wires or setup — just
furn on ong or more radios and your speech will
come through with perfect lidality. Put one on
the front porch. If you hear a susphckous sound,
turn on the radio and you'll hear the doorbell or
the ring o the telaphong.

Choose Your Model

Wew Horizans is infroducing threa models of
the DYNA-MIKE supersensifive broadcasl
microphone. Model |C-18 s the world's
smallest micorphone — it's a miracle of elec-
tronic miniature power. with a high-fidelity
range of 1800 leat. Introductory price is
$129.95 {two for only $119.95 each).

Model X-18 is the langesi-range microphone,
with an unbelsevable two-mila range. Introduc-
tory price is $149.95 (two for only $139.95
gach).

Model X-3 is the most sensitive microphone.
Il broadcasts perfect-quality sound &ven from
low-levels or whispers, up to 1,500 fest, In-
troductory price ks $95.95 (two for enly 589 95
e3ch).

Each microphone is fully wired, complele
wilh standard HC-1.35v. battery, good for 100
hours of continugus use and easily and ingx-
pensively replaceabla.

Of course you're protecied by the New
Horizon guaranies; use any DYMA-MIKE
transmitter microphone lor 30 days, with ihe
right 1o return it for a full refund f you're not
delightad.

— Phonae or use this coupon —

The Super-Ear

You'll haar it all

Effortiessty, you can hear not just a baby's
cries, but quiet breathing, through a concrete
wall a foot thick. Put the SUPER-EAR earphane
im your ear and place the speaker an the wall
That's all there is to it

SUPER-EAR hears everything, and even morg
astounding, hears it clearty, 11's as though the
wall weren't there. I you're coming home late
al night and think intruders are In your
residence, lel SUPER-EAR find out for you.
Want to know il the meeting is over in the room
with the closed door? SUPER-EAR will t8ll you
in & second

SUPER-EAR is undetectable from the ofher
side of the wall. The guality of sound has amaz-
ing lidelity—good enough o record, and
SUPER-EAR has its own bullt-in recorder jack,

Because SUPER-EAR is the ultimate listen-
ing device, you can
use it 1o pinpaint hidden
sqQueaks in your car
or the source of
myslerious
Eniging
noiSEs,
Construction
Experts use
11 to check
for flaws
or cracks
in buildings
It Works Anywhere!

Ewer put your ear to a railroad track to try to
hear the train? Try it with SUPER-EAR. You'll
hear that irain many miles away. Use It as a
powarful stethoscope on yourselt, & friend, or a
pel. You gan even hear a bird's breathing

The only source for SUPER-EAR i New
Horizons. Choose from two models — Model
SB-5, with ultrasensitive microphone, $139.95
{two for only $129.95 each); or Model 58-1,
wilh suction-type microphone, $98.95 (two for
only $89.95 each),

Use your SUPER-EAR for 30 days. If for any
reason you're not dedighted, he absolute New
Horizons guaraniee means you can return If for
a prompl refund.

| — ————— —— — —————

Mew Horizans. 1 Penn Plaza. Suite 100

Please ship al once, with 30-day money-back guaranies

[0 Super-Ear Model SB-5, $139.95
[ 2 for $129.95 gach

[ Super-Ear Model SB-1, $99.95
[ 2 for $89.95 each

] Dyna-Mike Model IC 18, §129.95
O 2 for $119.95 each

] Dyna-Mike Mods X-18, $149.95
[ 2 tor $139.95 sach

[ Dyna-Mike Model ¥-3, $99.95

[ 2 for $89.95 each

[0 Phone Answerer/Recorder, $49.95
[ Phone Recorder, $29.85

[ 2 for 524,85 each

The Phone Answerer
Recorder

The PHONE AMSWERER/RECORDER caon-
nects in seconds between any tape recorder
and your felephona, When you're away It
automatically delivers a message up to 20
seconds fo anyone who calls: when you'll
refurn, when o call back, whare you are.

When vyou're there, the ANSWERER/-

RECORDER starts
any cassefie recorder
automatically

when you pick

up Iha phong

and shuts

off w you

o oy

It records Doth sides of the conversation with
astonishing clarity, giving you a permanent
record of every call, prevenling unauthorized
use of your phona, and eliminating misun-
derstandings aver what was said. il's specially
wired to exiend recording time on your fape
rac;lznrmr. Meads no batteries - it's always
“alive',

The PHONE ANSWERER/RECORDER is a
masterplece of miniaturization. It's yours for
§49.95 (two lor only $44.95 each). PHONE
RECORDER unit alone, records bul doesn't
answar, §29.95 (two for $24.95) each), Every
instrument has the unbeatable New Horizons
guarantes.

For immediale service on credit card orders,
call toll-free 24 hours a day, seven days a

weak:
1-800-824-7888
Ask for operator NO. 551
in California: BO0-852-7777
We Absolutely Guarantee! Use any electronic
instrumen? acquired from ws for up to 30 days.

It you decide for any reason that you don't want
1o keep if, return it for 2 100% refund.

NEW HORIZONS

1 Penn Plaza, Suite 100
HNew York, N.Y. 10119
For Infprmation Call (201} 370-8029

. New York, NY 10119 P
— Phane or ysa this coupen —
Indicale paymeni method:
— Check enclosed
Bt ___WiSA ____ Master Card
N,
Expires Signature
Nama
Address
City State Zip

Please add $1.75 per lotal arder for shipping.




DOES YOUR
CREDENZA

Ifit's a birch, oak, m any, or walnut plece
of fumiture, you can find the screw hole
plugs, spindies, finials and mouldings in

THE WOODWORKERS® STORE catalog.

[7——)

State 1
Zip = =
e
| Send $1 (3nd Class)
1 or 82 (st Clags) I
=~y DEPT.ETDH I

THEFS 21801 industrial Bivd.
) B Rogers, MN 55374 ,
.

MAKE CLOCKS
e

-k WITH BATTERY QUARTZ MOVEMENTS
EARN EXTRA INCOME!
FREE HANDS with EACH MOVEMENT

E*4Q-SERIES MINI-QUARTZ) &

MADE iM LL5.A

Q-T2 for Dials up to 38" thick
Q-73 for Dials up to 34" thick

TWO YEAR
GUARANTEE

1-4: $6.60 ea.
5. $5.95ea.
10-24: $4.85 aa.
S.300 SWEEP $.20 EXTRA
BLACK, BRASS OR RED
Include 52.00 Minimum
U.P.5 Delivery Charge

Wholesale Prices » Volume Discounis
Huge Selection of Mvts., Dials, #tc

s

Zuvs| CALL TODAY!
(414) 248-1150 *
- &2
*
CKIT &%
LAKE GENEWA, WI 53147
Inchuge 75¢ for [51 Class Catalog Mailing

FREE CATALOG
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3 SIMPLE BUILT-INS

{Continued from page 110}

to reduce the chance of shelf misalign-
ment. Bore the holes.

Cut the bottom, base support (L) and
fixed shelf to size. Then cut the 3& x
1%-in. notch in the front edge of the
fined shelf to receive the center stile.

Cut the cabinet fascia from a single
sheet of plywood, using a circular saw
with guides (for the saw shoe to ride
against) utilized for every cut. Take
extra care with plunge cuts so all inte-
rior edges are straight and smooth.
Clean the inside corners of the frame
with a handsaw and a sharp chisel.
Sand lightly to remove any *‘whiskers"
from the edges.

Cut the rabbets on the back side of
the frame and test-fit the sides in them
to ensure a good fit before proceading.
Then cut the back, taking care to make
the cuts absolutely square. This piece
serves to keep the entire cabinet square

MATERIALS LIST
ENTERTAINMENT CENTER

Key No. Size and description (use)
A 1 % = 48 ¥ TA" pine phywood
(frame)
2 1y » 185 = TR pine plywood
(sida}
1 Yeox 18% = 47% pine plywood
(vop)
By w2115 ® 7OLL" pine plywood
{chonr)
Iy ® 3 # 58" pine plywood [doar
lip)
Ly = 18V = 484" pine plywood
{dividar)
%5 = 18% = 474" pine plywood
(bottom)
1 % x 18% x 47047 pine plyweod
{fixed shell)
e ¥ 18 * 22% pine plywood (ad-
justable shalf)
e ® 18 x 20%:" pine plywood (ste-
rea platform)
| 3w 1B X 247 pine plywood TV
platform]
1 Ta ® 4% ® 46'4" pine plywood
(base suppon)
by ® 1% % 487" pine plywood
[stile)
1 Ta ® 1% = 18'A" pine phywood
{clant)
£ Yaox s K 22V pine phywood
{apron]
Yy = 47 x 73" pine phywood
(back)
ae w 3% ¥ 607 crown molding
g o 3% % 2687 crown molding
e » 2% ¥ B0" crown maolding
ae » 2% * 26" crown molding
T ¥ 1% ® 38" panel molding
T ® 1% = 22" panel molding
Tha ¥ 1% = 15%" panel molding
TV extension chasis No. TV 1005
14" platform slides No. 168 = 137
¥ brass pull with 134" backplate
No. 1325
4" semiconcealed brass cabinet
hinge with ornamental tps No
SE0-653
X 2  Magnatic catch
X 16  Shelf support clip
z & 2" No. 10 fh screw
AA 10 1% No. 10 M screws
BB 10 %" No. 10 fh screws
Misc.: 44" brads, 4d common nails, 4d and &4 fin-
Ishing nails, venesr tape, wood filler, ghoe, stain,
satin finish polyurethane.
*from Alber Constantine and Son Inc., 2050 East-
cheser Rd., Bronx, N.Y. 10461
**from Wim. Hunrath Co. Ine., 153 East 57th St New
York, NY. 10022
***from Dave Sanders Co. 115 Bowery St New
York, N.Y. 10002
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and if it is cut and installed poorly, the
doors won't line up later,

Cabinet assembly

Tack-nail the cabinet together to
check for fit, apply match marks lightly
where needed and disassemble. Begin
final assembly by joining the top, bot-
tom and fixed shelf to the sides with 6d
finishing nails and glue. Set nailheads
and fill with wood filler. Install the base

| SHUTTER-A
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Shutters are mounted on a hinge cleat.

MATERIALS LIST—SHUTTERS

Mo, Size and description (usa)

2 Y4 ®x 12 ¥ 547 pine plywood [shut-
tar}

Y = % x 8" panal molding

Y % Ta = 24" panel molding

%a = 1% % 547 pine plywood
(hinge cleat)

2 % ® 47 wraparound brass cabiner

Birige

2 %4 = 2 brass cabinei hinge

1 1"-dia. brass knob

4 3" No. 10 fh screws with finishing

oollars

Misc.: %" brads, venesr taps, carpantar’s glheo.

Note: Alter measurements and materials require-
ments o suit your window, if necessary.

omm @ aBE »F
- N ]

support and attach the back, using glue
and 4d common nails.

Let the glued-up cabinet dry over-
night. The next day, cut the center stile
to size and screw its top end to the back
of the frame, as shown in the drawing.
Let the other end remain free for the
time being.

Cut the top cleat and screw-fasten it
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to the divider. Slide this assembly into
place and install with three screws
down through the cabinet top and three
up through the fixed shelf. Attach the
center stile to the divider and shelf
using 4d finishing nails.

Glue the aprons to the underside of
the shelf and clamp until dry. Install the
hardware for the television and stereo
sliding platforms according to the man-
ufacturer's instructions. Cut the adjust-
able shelves.

Measure the opaning for the doors to
soea if it matches the dimensions shown
on the drawing. Make any necessary
adjustments to the size of your doors,
then cut them. Keep in mind that each
door overlaps the frame % in. on the
top, bottom and sides. Sand all door
edges smooth and apply veneer tape.
Attach the door lip to the back of one
door with glue and screws. Miter the
panel molding to size; test-fit the pieces
and set them aside. Follow the same
procedure with the upper and lower
crown moldings.

Add veneer tape to the side edges of
the cabinet fascia to hide the lamina-
tions, and apply tape to all exposed ply-
wood edges. Cut the mortises in the
frame face for the door hinges and
mount the doors. Finish by installing
the magnetic catches and brass door
pulls.

Sand the cabinet with 180-grit sand-
paper, dust off and apply stain inside
and out. Stain the panel and crown
moldings a contrasting color. Allow
staing to dry overnight, then attach the
panal molding with %-in. brads, and
the crown molding with 4d finishing

36" OVERALL~——H— II
\

NG 21027
CASING
{MITER CORNERS)

-

s mR OVERALL —

WALL PANELING

Detail is created with stock maoldings.

nails. Set all nailheads, fill depressions
with wood filler and touch up with the
appropriate-colored stain.
Lat the cabinet dry overnight. Apply
a satin-finish polyurethane varnish, fol-
lowing manufacturer's directions on
the label. Use two coats, sanding lightly
in between with 220-grit abrasive.
The wall paneling is stained and fin-
ished to match the entertainment cen-
ter. Use Yi-in.-thick pine veneer ply-
wood for the paneling and standard
colonial window and door casing for the
(Please turn to page [14)
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Texas.

Start A Sparatime BI.ISII'IBSS
for your Family with

Mini Donuts

A money-making wesk-and
business for use at county
fairs, sporls evenis, flea
markals. . whergver crowds
alner. Anyane can operale
phetely avtomatic. The
action of the maching and the
arama do all the selfing.

“\We sarned $350 for 3% hours our first hlllling "

say A& J
For FREE Booklet Call
g (612) 545-1984 or wrile

A Quantym Groyp Company
BA51 - 13th Ave. No., Dept. BT
Minnaapalis, Minnesols 55441

BEAUTIFUL
WOOD FINISHES

Walco Danish Oils provide an elegant,
extremely durable penetrating finish IN
the wood, not ON it! Primes, seals,
hardens. prolects and beautifies in one
fast, easy application.

Matural and Medium,
Dark and Black Walnut

colors for all woods.
Write Watco-Dennis
Corp,, 1756-22nd St.,
Santa Monica, Calif
90404, Dept. PM-13
PROTECT YOUR HOME
FROM BURGLARY

This modern Security System
features a loud built-in
elactronic siren,
Setlings for:
INSTANT DELAY ...
NEUTRAL . DODRCHIME
..EMERGENCY PANIC

Simple installation with complete instructions
supplied. Includes spectacular elecironic
doorchime All this for only $58.95.
PROTECTS ALL YOUR DOORS & WINDOWS,
Details from: PETERZELL's Dept, Q2013
851 M. Penna *Box B66«Winter Park, FL 32730

F
ree catalog

Brookstone

SPRING /8L

“Hard-to-Find Tools™
Qur extraordinary tools

are made fo do the job

rigght saumgxuuhma effort

and monay, And [hey re
guarantead for lifel
r
Send me Brooksione's
HARD-TO-FIND TOOLS | FREE 68-page catalog.

Nama ______

Address

Gy =

State Zip

Brookstone

70 Vose Farm Road, Dept. 7458
Peterboroibgh, New Hampshine 05458

First truly
atfordable
ool of

s kind!

POWER-FEED
PLANER/MOLDER/ JOINTER

New low-cost power shop makes you money Savas you
maney! Qutpardorms them all! Quickly turns raugh lumbar
inta Fugh-valug finished stock. Molds all popular pai-
arns ay eustom design, Planes or points without
changeover. Comes complete with 115V motor, stand,
kmives, full instructions . ready to use. 30-DAY FREE
TRIAL! Easy terms Send For Complete Facts!
CALL TOLL-FREE 1(800)824-7888, Oper. 642
In Calil. 1-800-B52-7777, Oper. 642

FREE INFORMATION KIT

Woodmaster

1

1 4 |

2848 Terrace PP18
§ Kansas City, MO Bit0 i
I [ YESI Please rush my FREE Information Ki ang ¥
i details on your 30-Day Free Tnal Guarantes 1
e :
1 Address :
§ Gty 1
¥ Sigte Zip ‘l

i e e i e

If this isn't the best
,._mm;mt tool you've ever used —
WE I I B We invite
yOu [0 put 2t

(:ardr:n Way Cart
IT BACK! 555
= toughest, heaviest

chores - gardening, wood hauling, tending
animals or just keeping vour place in shape.
Use it hard and often...for up 1w ONE
FULL YEAR. Il it doesn’t save you more
time and effori than any tool you've ever
owned -SEND 1T BACK! We'll cheerfully
refumd vour total purchase price...including
transportation costs, That's the

{:urde:n Way

Phedse 1ell me more about
your "Risk-Free' Warramiy
on Garden Way Carls

I Suate

(:arden Way Carts o4
Dept. AZ 1830, E:harlmle Vermont 05445

I
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3 SIMPLE BUILT-INS
(Continwed from page 113)

molding, as shown in the drawing.
Install the plywood with panel adhesive
and 1'%-in. paneling nails. Miter the
moldings to size, test-fit the joints and
stain. When they're dry, nail the mold-
ings in place and apply one coat of sat-
in-finish polyurethane to both the pan-
eling and molding.

Making the shutters

The shutters are constructed much
the same as the entertainment center
doors. The plywood panels are cut to
the desired size and the edges are cov-
ered with veneer tape. Miter-cut mold-
ing pieces to length and check fit.

Stain the plywood and moldings to
match the colors used elsewhere, then
nail the molding in place as before.
Apply two coats of polyurethane. If a
gloss is desired, rub the finish with 4/0
steel wool when it's dry.

Mext, cut the hinge cleats to length
(you'll need two per window) and
attach them to the jamb as shown, Use
finishing collars under the screw heads.
Make certain the cleat is plumb in both
planes before securing it. If it isn't, the
shutters will sither swing open or
closed by themselves, depending upon
the misalignment. First, mount the
hinges that join the shutter pairs, then

el T O B
| INE SOUARES AND
[ | HALFsouARes

| FLOOR DIAGRAM

Colorful “'carpet” is, in reality, made of
paintaed wood triangles, border strips.

install the hinges that attach to the
cleats. As each assembly is completed,
it can be attached to the cleat,

Painted “carpet™

The distinctive floor treatment in this
room was achieved with tongue-and-
groove pine planking and a geometric
“carpet” border (see drawing above).
While both are relatively easy to install,
craftsmanlike cutting is required. For
this reason, use a hollow ground planer
blade in your table saw or radial-arm
saw to cut the border pieces.

Begin with the carpet border. Select
enough flat pine stock for each of the
different-colored squares and triangles
and then stain each board the appropri-
ate color. When they're dry. cut the

squares and tnangles to size, using
accurately placed stops on either table-
saw miter gauge or radial-arm-saw rip
fence,

When all parts are cut, touch up their
edges with stain. Let them dry. Snap
chalklines on the floor to mark the car-
pet border layout, then cover the area
with mastic that will allow the chalk-
lines to be visible undemeath. Install
the blocks and the prestained pine bor-
der pieces. Carefully toenail the strips
(through predrilled holes) in place to
achieve the tightest possible fit. Use 4d
finishing nails. Set the heads and fill
the holes.

Complete the floor by laying the
wide pine planking surround; begin
along one wall of the room and work
your way across. Toenail these boards
in place, using 6d finishing nails
through the tongues. When all of the
planks are down, mask the “‘carpet”
border to protect it and apply stain to
the boards. When the floor is dry. apply
two coats of polyurethane varnish. PM

COLOR GUIDE
Walts and ceiling panaiing: Sequoia Radwood
Shutter and cabinet phywood: Sequota Redwood
Fanal and crown molding: Winter White.
Floor boards: Weathered Shakes.
Floor inlay: Sequoia Redwood. Winver White, Weath-
wrad Shakes
Inlay border: Blackthormn
Mote: All stains are Roz Interior Latex Stain by Pits-
burgh Paints
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Simply Remarkable...
Simply Rechargeable.

It is remarkable how simple it is to
recharge "Eveready” Rechargeable
Batteries. And they can be recharged up to
1000 times . . .simply and safely. Just put
these "Eveready” Rechargeable Batteries
in this compact “Eveready” Charger, and
plug it into any household outlet overnight
for fresh, charged-up batteries whenever
you need them. And it only costs you

pennies.

Recharging batteries was never simpler!

So get our “easy-to-charge” rechargeable
batieries and the convenient charger...all
quality products from “Eveready”—the
number one name in batteries.

L

LE

Rechargeable Batteries

“Eveready” i5a regisisred fradmack of Union Carbide Corp. Battery Products Divesion. Oid Radgebury Rasd, Danbury, CT. DEBIT
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MNEW RVs
{Continped from page 85)

els for '83. Almost every builder of
smaller pleasure craft already has a
runabout in the line. What they're add-
ing are more bass boats, more broad-
beamed deckboats and more open-
cockpit fishing utilities, often with con-
vertible tops for sun and rain protection
and occasional camping.

Biggest boating boom is in the

New Winnebago Centauri van looks like
the [tasca Phasar, can get 24 mpg.

growth of the sailboards, with a variety
of brands and colorful sails arriving on
the market. Higher performance mod-
els may have a selection of mast-step
positions, daggerboard slots and foot
bindings.

Perhaps the slow economy and slack-
ening of new boat sales have helped
make more kit boats available again.
Two recent additions are 29-foot house-
boats from Fisher Craft (Box 304,
Byron, Calif.) and Quest 189, 33 and 36
sailboats by Hunter Marine (Box 1030,
Alachua, Fla.). Both makers supply

Aguasport 24-foot offshore fishing utlity
boat can top 41 mph with big outboards.

basic hulls plus cabins and fittings that
can be added by the owner. Savings
come as the home craftsman finishes
off and customizes the interior, installs
the engine and selects only the hard-
ware and options he will need. Kit
building also offers a chance to spread
out construction costs over a much
longer period of time, and can help a
bigger boat fit a smaller budget.
Making hulls lighter and more fuel
efficient has not reduced the cost of
manufactured boats. In order to main-
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START YOUR
OWN CLOCK

BUSINESS...
\_AT HOME.

Earn thﬂusands of :
extra dollars in
your spare time.

You can work when you
want, i the comiort of your
own home and have fun
making moncy. Mo
expericnoe neocxaary. Build
pramdfather clocks, mantel
clodks and othen for resale.
Bunld from pre-cut kits that
risguire gnly light sanding and
finishing, Movements are
preassembled and easy o
install. Compare vour clocks 10
those selling for =150 or more
in stores, Your profit can be
over =1000 exch. Viking clocks
are cralted from solid woods
and movements are finest West
Crerman, Start carmng money
with @ nationally sdvertsed
e ¥ lompany inoa proven
. program. Write or call tocday
tor more information

' VIKING

CLOCK COMPANY

Light Kevlar construction is an option for |
55-mph, Hydra-Spart 2500 Fisherman.

tain or add strength while shaving off
pounds, new and often more expensive
products are often used. Hydro-Sports,
in Nashville, Tenn., has been a leader
in the use of Du Pont's Kevlar in fishing
boats as a light substitute for fiber-
glass. Fishermen find equal speed is
possible with a smaller motor that uses
less gas. Fisher Marine of West Point,
Miss., uses light marine aluminum to
improve performance, and now has a
16-foot, J-Boat model with lines like the

2
Phone 205/943-5081 = Box 490,
Dept, PM013, Foley, Alabama 36536

LYNIC'EBUR G |

PW&'PRE &GENERAL STORE
e —

Designed for mini-pickup conversions,
Eagle Mirage has an serodynamic body

JACK DANIEL’S

S FIELD TESTER SHIRTS
—— || These are just like the shirts old Wallace
Clean runabout lines are a feature of Beery used to wear. Of course, my shirts
the economical aluminum Fisher J-Boat. have the added feature of a “Jack Daniel’s
Old No. 7 Field Tester” on the chest. Made
sleek appearance of heavier fiberglass. of 50% cotton-50% polyester they wash

For divers, Answer Marine {(Hialeah, easy and keep their shape. Colors: Natural
Fla.) has created a 21-foor Divemnaster | | With brown lettering. red or black with while
model. And for airboaters who favor lettering. Sizes: X5, 5, M, L, XL. $15.00
skimming over water as thin as dew, | | delivered.
Panther Airboats (Cocoa, Fla.) has new | Send check, money order or use Amevican Express,

- fibe " % Visa or MasterCard, including all numbers and
aluminum and fibarglass craft with eas signature, (Add 6%% sales lax for TH delivery )
ler-to-service automotive powerplants For # free catalog. wide 1o Eddie Swing 2l the shove
as well as aircraft engines. ™ \L\ atidress. Telephone: B15-759-7184 }j
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One Man
Portable Sawmill

Cuts 30% more lumber from up to 30" Dia x
162" logs. Safe bandsaw carriage for smoother
more accurate lumber, Ready to operate.

Wood Carving Duplicator

Accurate, simple,

Bandsaw

Large 245" throat, 8" vartical
cut tit table, wood and metal
cutting, rugged construction,
affordable.

Save — Buy Direcl

Dupli-Carver
| 4004 West 10th St. Dept. 2002

l Indianapalis, IN 46222
1 Enciossd |8 $1.00 for 32 paga catalog
|  andinformation on 30-Day Free Trial

| e
I Address

State Zip

1 1o 1 wood duplicator
3 models available,
easy 10 operate.

(317) ‘243-?5&5 I

|
|
I
|
B

COLOR CATALOG
Build Your Own Grandfather Clock

Prices Starting Under

{includin
mavemeni an:]] dial)

s Do-it-yourself case
kits, parts pre-cut

= Finished clocks

« 5olid 3/4” hard-
woods: black
walnut, cherry, oak

sHierloom guality

s Factory direct
prices

= 50lid brass
West German
chiming
movements

sMaoney back
guarantee

# Frompt shipmeant

MASTERCARAD and
WiSA ACCEFTED

W Ehw‘l].:’]-%]Fl.{)l:lMJ
CLOCK COMPANY
WORLE'S LARGEST MANLIFACTURER

OF GRANDFATHER CLOCKS
Dapd &34, Empasror Indusivial Park

Fairhope, Alabama 385832
N CAMADA: Emperor Clock Coemn . Ime. Dept 634
506 Mewhold Sireet, Longon, Onlano NEE 1KS

=
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7 NEW SPEAKERS
{Continued from page 81)

though still adventurous, designs. Built
to go against the wall, the 7 uses the
large radiating area of any reasonably
uncluttered wall surface to propagate a
deep, seamless bass and unusually
uncolored midrange. Since the wall is
actually a part of the speaker design,
it's no surprise that voices played over
even one speaker have an astonishing
feel of placement and dimension. The
stereo effect is similar—but even bet-
ter. The 7s nearly attain that unreacha-
ble goal: live sound.

Boston Acoustics A-200

Challenge: Find a floor-standing
loudspeaker that is broad enough to
give mids and highs a hard, uninter-
rupted baffle against which they can
produce precise, clean sound. Give the
box enough volume to back up a hefty
woofer and adjust it to use a hard floor
surface to reinforce the bass. Now,
make the speaker only 6% inches
deep!

So far, the only solution to this prob-
lemn is the Boston Acoustics A-200. The
question is: How can so shallow an
enclosure pump out so much healthy,
vibrant bass sound? If the A-200 sits
out from its rear wall and isn't overly
close to side walls (especially very
reflective ones) it matches depth with
fine imaging. Even when the unavoid-
able compromises of home placement,
dictate positioning near surfaces other
than the wall, this is an uncolored,
astonishingly open-sounding speaker.
If you think you cannot live with sizable
speakers, hear these before you decide
for good.

B&W LM-1

Back in the early days of hi-fi, many
Americans looked at the small but pro-
ductive British audio industry with
awe, Everyone who has heard the new
B&W LM-1, the company's first mini,
has felt that awe once more. The linte
“Leisure Monitor” is a considerable
innovation for any company, because
it's the first loudspeaker intended pri-
marily for the car and then for home
use. It comes either as a die-cast, sealed
enclosure (home or car rear-window
deck) or as a panel-mounted unit with
sevearal possible bracket configurations.
The phaoto on page 90 shows the most
versatile of the bracket combinations.
The LM-1 is always sold in mirror-
matched pairs.

This is an unusual loudspeaker both
from a cosmetic and an engineering
point of view, The front panel is fairly
conventional looking, except for the
independent wire-mesh grilla over
each driver (there are two). A switch
between the grilles sets the speaker for

114

FLAT performance—uncolored, accu-
rate, normal for the home—or for a
LOUDNESS contour that helps neutralize
the worst anomalies in car acoustics.

The unusual shape of the cast, sealed
enclosure presents as few parallel sides
as possible and so damps unwanted
standing waves inside.

Deap, smooth bass and an unflappa-
bly smooth treble complement a warm
and clearly focused midrangs. Even
very deep bass comes through, despite
the lack of bulk the LM-1 presents to
the eye.

Koss Dyna-Mite M-80

Like a cherry bomb or M-BO fire-
cracker the Dyna-Mite makes a big
noise from a small package. Koss
paired 4'%-inch bass/mid drivers at
each end of the small column and
popped in a standard dome tweeter in
the center. The result is more bass radi-
ating area than a 6-inch woofer, with-
out the bulk of the box a bigger driver
demands.

We found that the Dyna-Mite fits
handily on a normal record shelf. With
your record albums standing like book-
ends against the speaker’s side, there is
a pleasant reinforcement of the modest
but adequate low-frequency output. As
long as the volume doesn't get up into
the glass-shattering range, these are
very listenable little mites indeed.

Magnat Plasma

The Flasma is the loudspeaker de-
sign that, in a manner of speaking.
sparked the idea for this article. It
called to mind a science fiction story
which described portable sound sys-
tems that used no speakers; instead,
they worked directly on the air and
caused it to vibrate with the music.
Now, the West German firm of Magnat
has gone a long way toward making
this post-Jules Verne dream a reality.

Surround an insulated neadla alec-
trode—just the tip showing—with a
grounded spherical wire mesh to act as
its opposite electrode (see the illustra-
tion on page 91). Establish a substan-
tial charge between the two, pulsating
at a rate of around 27 megahertz. A
startling magenta and sodium dis-
charge corona with the temperature at
the discharge tip around 1,500°C. is the
result. At so high a temperature, minor
fluctuations in the heat bring on
extremely rapid changes in the amount
of airspace the corona occupies. Cool
the air slightly and it contracts; heating
expands it. [f the corona temperature is
controlled by an audio amplifier, via the
Flasma electonic black box, these rapid
warmings and chillings can generats
extramely precise  high-frequency
sound. The unit's top-notch frequency
response is enhanced by incredible
transient response, as the speed of
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reaction is called; it's almost instanta-
neous.

The Plasma supertweeter is perhaps
the first diaphragmless audio sound
source. The result is that the sound
doesn't radiate from an area, large or
small, but from a dimensionless point,
Therefore, it is omnidirectional and
extremely even.

Safety? The hot corona is contained
within the wire-mesh sphere, which is
also a Faraday shield against the ioniza-
tion extremes of the discharge. A larger
outer shield, also of sound-transparent
mesh, completes the protection. The
hot discharge is small and localized.

Seeing and hearing the Plasma
tweeter in a darkened room is an serie
experience. Most audiophiles can't lay
out $3,500 for a pair of tweeters—yes,
the lower frequency components that
go with it are available from Magnat—
bur there is no visual or musical expe-
riance guite like it.

Ohm Walsh 2

So much research has gone into get-
ting sound out of loudspeakers that a
first look at the Walsh 2 can be puz-
zling. This speaker appears to be exert-
ing all the force of the main driver on
the air within the attractive enclosure.
Actually, while most drivers work like
pistons, shoving the air in and out, this
design shivers like an autumn leaf to
make its waves in the musical warld.

Most loudspeaker cones are rigid.
Their designers strive for speakers that
are light, but hard enough to accelerate
and decelerate instantaneously, and as
a unit. Ohm took a different path alto-
gether. The late Lincoln Walsh devel-
oped a cone that had just the right pli-
ability to ripple down and just the right
damping at the big end not to ripple
back up the surface. An electromagnet-
ic impulse, much the same as in stan-
dard cones, starts a small, quick wave
down the cone. The sound wave gener-
ated at the top arrives over the bottom
of the cone exactly as the ripple reaches
the same point. The resulting sound
wave is a coherent pulsation of sound
that stans as a wall and gently curves
outward. From above if one could see
sound, it would look like a rapidly
enlarging doughnut or the ripple
formed by a pebble tossed into a pond.
The small tweeter that provides high
treble is time aligned to add its own
contribution exactly as the main sound
wave passes it. Slight damping of the
rear part of the main cona's wavas
assures that reflections off the rear wall
won't interfere with the main sound.

The innovative Walsh 2 is a revela-
tion: smooth bass, precise imaging, a
sense of space, yet a firm placement of
instruments. Frankly, the longer we lis-
tened, the more modest the price tag of
$£508 a pair seemed! 5]
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DOCTOR CUTS HOT WATER

BILLS IN HALF

Dr. Chamberfin inslalled &
new THERMAR TANK-
LESS HEATER and cut hol
waler bills dramatically.
Thormar domand syslems nave NO Slorage
tank to “leak” and waste costly heat and
enpegy  Insiesd iney pioduce hol waler an
dempnd — and ior a8 kong &8 nesded. They can
mEver Crun oul’. Won ) leak waler either like
ardinary lanks, Beg savings possibhe plus boiter
service Gel all detmils and Energy bookipt
FREE. Wrd#® ioday!
mm Jahnson Powsdech
Meiroess Square Depl. PM-0183
S Orssnwich. Connecticul (8830
e

MAKE MONEY

Repair Fishing Tackle S
Build Custom Rods

/%15
BE YOUR OWN BOSS I 10
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“Kerosene Heater Headquarters"
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= immesiate Service . . UPS '

* Catalog. Call Tl Frea

= 1-B00-458-J4TH ey

® In Fa. Call 1-814-843-2535

KERO-STOVE SALES CO.
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« Buy Faciory Direct and Save 3 ,
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» Easy Hmw Instalkation
» |mmediate Shipment by UPS or PP~
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O OUR AIRCRAFT | | WATSONWILLE CA
SEND $5 TO: 95076
MAKE THIS SHADE
FOR LESS
THAN $75.00

Scnd $1.00 for our big catalog
of stained glass supplies,
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WHAT'S HE DOING!

Making a Conciete
Flower Pot! ...and

SO CAN YOul

Make and sell yeur own
Omamental Concrete items.
Rush $5.00 for Book
sbout Aluminum Melds
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CUSTOM

WE CUSTOM-MAKE GLASS SCREENS
TO FIT ANY ARCHED, ODD-3IZE
OR STANDARD DIMENSION
FIREPLACE QPENING.

L The Iron Shop 1978, 82

We build our custom glass lireplace
screens without compromise in materials
or workmanship. The frames are crafted
from heavy gauge sleel. Hinges, laiches
and mash curtains are all extra heavy duty.
We'll not only bulld you a glass screen to
fit, it could last as long as your fireplace.

How on display at our new locations:

Pomona, CA Sarasota, FL Houston, T
(T14) 598-5768 (B13) 9231479 (713} TES-DE4A
Call ORf WRITE FOR FREE BROCHURE:

i B Ber 178 &DG &

MAMUFACTURERS

Now! Make up to

$12.00

PER |
HOUR | V&

In Your
Own Spare
or Fulltime

| " - i [ .
SHARPENING BUSINESS!

MNow you can quickly turn spare time into hand-
some CASH profits! No selling or previous expe-
rience required. With this Complete Sharpening
Shop. vou can be vour own boss, s¢1 vour own
hours! Customers come to you and pay you cash
1o sharpen saws, knives, chisels, scissors, garden
tooks .. all cutting edges.

30-DAY FREE TRIAL!
Send today for free facts on our Y0-Cay Free Trial!
See how our clear, illustrated instructions and
proven design make i easy (o start eaming exira
ncome right awa;,-‘. Find out how we linance you
... help vou grow! MAIL COUPON TODAY or
Call TpolivFru 1 (B00) 824-THESE Ohper, 642
In California Call I (800) 852-7777 Cper. 642

FREE INFORMATION KIT

1
1
1
I
1
1
4

. G0A. 2048 Terrace
Kanzss City, Missouri G4108

—

D Yes. please rush me Iree and without ebilgation your mm;mlc
infcamation KIT and dedaits on your 3-Oay Fren Trial Qifer

TOMORROW'S CARS

{Cantinund from page 790

produce cars with headlight covers.
They claim the inside of the cover will
get dirty and cut down headlight pene-
tration. Yet, when the same DOT peo-
ple decide to build their “safety” car,
it's equipped with headlight covers for
improved aerodynamics.

The same situation exists for the
RSV's “friendly"" windshield and high-
mounted rear lights. The Europeans
curtently have a windshield (Securi-
flex) that reduces lacerations if a pas-
senger flies into it. This is the type
installed on the RSV, Yet there is a reg-
ulation issued by the DOT which for-
bids this windshield from being fitted
to cars sold in America.

The reason for this has to do with a
road abrasion standard which states
that the inside and the outside of the
windshield must withstand the same
amount of road-induced sandblasting.
The softer inner side of the Securiflex
can't meet the standard.

The final item is the high-level tail-
lights. The RSV's taillights are mountad
at eye level on the rear pillar. Tests con-
ducted by DOT and others have proven
that high-mounted taillights are more
visible and reduce the chances of rear-
end collisions. Yet a regulation exists
which limits the height of taillights to a
point well below eye level. The govern-
ment seems to be telling the automak-
&rs, ""This is what you should be doing,
but we won't let you do it.”

In this sense, the car of the future
will probably be as much a response to
legislation as it is an engineering exear-
cise in solving some tough problems.

Volkswagen Auto 2000

Like the RSV, the Auto 2000 was
cosponsored by the government. This
time, it was the German government
collaborating with VW,

It's interesting to note the philosoph-
ical differences in approach between
the WV car and the DOT car. The man-
dates are the same in either case: build
a car that will be safe, economical and
affordable, and have a social con-
science, Loo.

The crushable box sections of the
Auto 2000 are similar to those of the
RSV, as are the passive safety belts. But
the Auto 2000 doesn't use air bags.
Instead, VW concentrated on “active”
safety systems like the antilockup brak-
ing system and an agressive suspen-
sion system that would aid a driver in
avoiding an accident rather than trying
to protect him after a collision.

After doving both vehicles, the dif-
ference in philosophy is quite apparent.
The R5V's steering is heavy, unrespon-
sive and generally not pleasant at all to
drive. While it does give you a sense of
invulnerability, [ don't think it's the sort

1B

of car anyone would really buy. The
Auto 2000, on the other hand, is a fully
integrated car. It handles well, re-
sponds quickly and surrounds you with
a pleasant environment. Ergonomical-
ly, it's thought out much better. In a
sense, it's a more realistic approach
and a more accurate guess at what an
advance car will be like.

The engine and transmission were
given the same amount of attention as
the safety aspects and the suspension.
The car can be equipped with either a
1.1-liter, three-cylinder, turbocharged
diesel or a 1.2-liter, four-cylinder, fuel-
injected gasoline engine fitted with a
mechanically driven supercharger. The
one we drove had the gasoline motor.

The diesel engine is a direct port-
injection type rather than the precham-
ber types that are currently being pro-
duced. The problem of excessive noise
from the direct-injection motor was
solved by enclosing the engine in a
soundproof box. Direct injection is
about 15 percent more fuel efficient
than the prechamber variety.

The transmission system has a stop/
start device which automatically kills
the engine whan you stop for a traffic
light and restarts when you touch the
gas pedal. The flywheel has a clutch on
either side and continues to spin at
around 850 rpm while the motor is
stopped. This lessens the demand on
the starter motor in the stop/start driv-
ing mode.

In an urban cycle the diesel engine
yields 65 mpg and 71.3 mpg at a steady
56 mph. At 75 mph, fuel economy goes
down to 48 mpg. Figures for the gaso-
line motor aren’t completed yet, but
they should be slightly less than that.

GM’'s coal burmer

As much as we moan about the price
of gasoline, it's still the cheapest and
maost readily available fuel. Compared
to milk at $3 per gallon or even Gator-
ade at $6.67 per gallon, gasoline at
$1.40 per gallon is frivolously cheap
and will continue to be the fuel of
choice for a good many years to come.
But that doesn't mean that other fuels
couldn’t be utilized for “specialized”
cars in the future.

General Motors, for instance, has
built a coal-buming turbine car. It uses
a modified Automotive Gas Turbine
(AGT) motor which uses a finely
ground and specially formulated pow-
dered coal as the fuel. The coal is stored
in a plastic box equipped with a vibrat-
ing device and an air blower which
feads the coal to the engine,

There are a few problems that must
still be solved before this engine sees
production. First is the problem of ash
content in the coal and second is the
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problem of efficiency. Ash, the noncom-
bustible material in coal, basically clogs
up the works in the finely machined tal-
erances of the gas turhines. Right now,
the best available coal has a two per-
cent ash content. To make the engine as
durable as a conventional gas motor,
the ash content has to be reduced to Y2
of one percent.

Efficiency at the present state of the
art can't be increased due to the
amount of heat generated by an AGT.
Essentially, the hotter a turbine works,
the more efficient it is. This is not a
problem with aviation turbines because
of the low ambient temperature. But
land-locked turbines have to live in a
hotter environment.

According o Albert Bell, GM's direc-
tor of AGT research, the use of ceramic
components would allow much hotter
operation and a great increase in effi-
ciency. Low-ash coal and ceramics tech-
nology capable of making the AGT a
real contender are not too far away.

As installed in an Eldorado test vehi-
cle, the turbine motor will run for 6,500
miles on a ton of coal—which GM buys
for $86 per ton. But before you grab
your checkbook, the asking price of the
motor is about the same as a condo on
Pebble Beach.

Bell predicts—with all things being
equal, such as volume production of the
turbine and a distribution system for
the powdered coal—that it would cost
about half the price per BTU compared
to gasoline.

When the tap finally goes stone dry,
it's at least comforting to know GM will
have something for us to drive.

Alternate fuels

Other energy sources, such as hydro-
gen, biomass and electricity, are cur-
rently too expensive or inefficlent for
large-scale use. The manufacturing of
hydrogen at present results in a net
anergy loss. That field needs a major
breakthrough, which probably won't
come for decades.

Biomass—alcohol products made
from surplus agricultural products and
garbage—is too expensive and couldn’t
support large-scale use. Even if evary
available acre of usable land were
devoted to biomass fuel, it could only
supply a fraction of world use.

And with electric power, a big break-
through is needed in battery technolo-
gy. Lead-acid batteries are inefficient,
don‘t have enough energy density and
are too heavy; there isn't even enough
lead in the world to go around. Electric
cars are, at best, limited to specialized
vehicles, not family cars.

Ford's compressed gas
Ford also has an altemate for the
gasoline engine. It's a car that runs on
(Plaase turn to page 120)
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TOMORROW'S CARS

[Continued fram page 119)

compressed natural gas (CNG). With a
few modifications to its existing 1.6-
liter transverse Escort motor and the
addition of compressed-gas tanks, Ford
can free you from your gas station.

The distribution system is already in
place and as close as your gas range.
Plans are already underway L0 manu-
facture and sell gas compressors which
can be installed in your house. Hook the
compressor up to your gas line, plug
your car into the compressor and you're
just about self-sufficient.

The problem, due to tank size, is that
your range on wheels is limited to
gbout 210 miles round trip. When
installed in an EXF you'll get the gaso-
line equivalent of 32 mpg in city driv-
ing, but for 25 percent less cost. Cur-
rently a compressor costs close to
£3,000.

A car running on CNG performs and
handles just as well as a gasoline-pow-
ered car and the whole system is a gen-
uine near-future possibility.

Electronic controls

With the advemt of computerized
engine controls, the car became a very

y
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sophisticated piece of equipment. The
most powerful car computer extant is
GM's 3C unit, which controls virtually
every engine function. And yet, only a
third of its capability is being utilized.
The rest of it is essentially asleep. And
it may stay asleep because Ford seems
to be leading the way in electronic gad-
getry.

On a recent visit to Ford we got a look
at a dash-mounted CRT with a touch-
screen control. Touch the menu and
you come up with all the radio controls
displayed. Touch it again and the cli-
mate controls are displayed. And if you
want to see where you are, touch the
screen and you get a map of your area,
with the location of the car indicated by
a marker. The map locator is in contact
with a navigational satellite to kesp you
from going astray.

Ford also has a hand-held transmit-
ter which will open the trunk, pop open
the door locks, sound the hom, turn on
your headlights and raise the anten-
na—all of this from 200 feet away. The
coded pulse necessary for this opera-
tion has several hundred thousand
combinations so the chances of some-
one else’s transmitter opening your car
are remote.

As if that weren't enough, Ford's
electronics people have developed
voice-activated controls. Just speak into
the steering wheel hub and you can
turn on your lights, raise the antenna or
open the trunk. The possibilities of the
system are limitless. The next step, of
course, is having the car talk back and
maybe give you an argument if you try
to drive with low tire pressure or a low
oil level.

The first major step in that direction
will have to be in multiplex wiring. All
this wizardry requires miles of wiring if
conventional circuitry is used. But mul-
tiplexing, where one single wire carries
all the messages by means of encoders
and decoders, will reduce the size of a
wiring harness to more manageable
levels.

The only stumbling block to multi-
plexing right now is the cost of the cod-
ers compared to conventional onfoff
switches. But that's a problem that vol-
ume production can eagily solve.

Beyond the horizon

The car of the future, then, will be a
lot like the car of the present—only
maore economical and run on a variety of
economically feasible fuels. It may
evolve into a fleet of specialized vehi-
cles for specific tasks. It will also have a
higher concentration of advanced tech-
nologies, some borrowed from other
fields and some developed specifically
for the automobile. If anything, the car
of the future will handle better, be safer
and be endlessly entertaining. Person-
ally, [ can't wait. ™
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PREFINISHED FLOORING

{Continued from page 1013)

space between new flooring and walls
to parmit expansion. This space will
later be concealed when the base-
board and base shoe are replaced.

For parquet, square or rectangular
units, snap perpendicular layout lines
at the center of the room or at the
principal viewing point.

To lay strips, face-nail the first row
on the guideline with steel cut nails or
Bd threaded flooring nails set 12 to 16
in. apart. Then, drive nails through
the tongue at a 45 angle with the
same spacing and set the heads. This
technigque is called blind nailing. Nail-
ing closer than 3 in. from the end of
strips may cause splitting.

Slip the groove of a second-row
strip over the tongue of the flooring
already in place. Tap the edge of the
new piece to get the seam tight, using
a wood block to protect the tongue.
EBlind-nail the second and successive

rows.
Lay out several rows at a time.
Strips are cut to random lengths and

rows by hand (above, right).

the seams (joints) formed by end-
butts should not be closer than 6 in. in
adjacent rows. The last strip in a row
will have to be cut for fit.

Continue nailing the strips row by
row, checking occasionally to make
sure rows are running parallel to the
wall opposite the starting point. Any
midcourse corrections should be grad-
ual.

A flooring nailer, which is gener-
ally available through rental outlets,
will speed up the work on interor
TOWS.

As you get close to the opposite
whall, you may have room only to nail
into the end tongues of strips. You can
rip off the tongue from the next-to-last
row to gain maneuvering space for
slipping the last row into position.
Strips for the last row may have to be
ripped to fit. They will be face-
nailed.

To complete the installation, re-
place all base moldings. Set and fill all
face nails.—H.B.

After nailing down the first couple of rows by hand, you can switch to a nailing
machine that drives and sets barbed staples with one blow of 8 mallet {above, left).
Minar layout adjustments can ba made by planing flooring edges or by spacing
adjacent rows with & putty knife blade to spread them slightly. As you approach the
opposite wall, you run sut of room far using the nailer and have to set the last few

The first and last rows of flooring are face-nailed. Use wax fller to conceal the
nailtheads {above, left). If room has an exterior door or if floor surface changes from
one room to the next, install 8 saddie in the doorway (above, right). We found an
pak saddle with grooves for seating vinyl weatherstripping. After cutting the sad-
dle to the correct size, it was face-nailed in place. The weatherstripping, which was
tapped in place with a mallet, conceals the nailheads. To accommodate the thick-
ness of the saddle plus the new flooring, the door bottom was trimmed with 4 bevel
edge to suit the angle of the new saddle.
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PICK THE RIGHT ADHESIVE
(Continued from page 107)

to a similar surface. Recently, a new
version (see Newest Types of Adhe-
sives, page 106) was developed for
porous surfaces.

Cyanoacrylates set by reacting with
vapor in the air: They don't need oxy-
gen. That's why they can seal your fin-
gers together very quickly. Your skin is
constantly producing moisture. This
reaction with vapor also explains why a
tiny container of cyanoacrylate, left
open, is soon useless.

You nead only one drop of cyancacry-

late per square inch. When the patch
covers less than a sguare inch—say, a
diamond remounted in a platinuwm set-
ting. or two halves of a decorative but-
ton—one drop is too much. A joint
filled with too much of the stuff will fail
faster than one touched with too little.
So look for a package with a pin-like
applicator that eases application of
amounts less than one drop,

Coming scon is a blister pack that
includes cyanoacrylate and acetone
thinner. Use the acetone (or nail polish
remover) to rebreak a bad bond or to
unfasten fingers glued fast.

Acrylic resins are also newcomers to

USING THE RIGHT APPLICATOR TO APPLY THE RIGHT AMOUNT OF GLUE IS

/ &

A brush is an ideal tool for coating lange
surfaces, such as wallpaper, with a thin,
even coat of adhesive. Brushes are also
handy for large woodworking jobs.

the field (see page 106). They're sold in
two-vial blister packs which house a
primer and an adhesive. You apply the
primer to one surface and the adhesive
to the other. When you press the sur-
faces together, setting action begins
instantly. After 60 seconds you may be
able to let go.

Urethane acrylic resins cure without
oxygen, which is why they're called
anaerobics. They're best used to glue
nonporous surfaces in very tight gap-
less fits. Glass to glass, metal to metal,
or metal to glass are typical applica-
tions. Anasrobics don't hold as well for

{Please turm to page 124)

Use a rollar to apply contact-bond adhe-
sive to plastic laminate. Apply a thin,
even glue coat by rolling it an in overlap-
ping passes, then evening out the giue.

This hide glue and many other wood-

working glues come in plastic bottles
with spouts. Apply zigzag glue bead and

W Ghe N
A notched trowel spreads adhesive for

fastening ceramic tile and other material.
Use a trowel with properly sized notches,

The plunger on this epoxy-cemant appli-
cator forces out proper amounts of hard-
ener and resin. Use this type of glue to
Jjoin parts that can’t be clamped.

Spray adhesive bonds paper. such as a
print, to & backing without penétrating
the front. To bond, spray both surfaces,

rub parts together to spread glue. as specified on the adhesive container. dry 5 minutes and join them.
y \
by \
4 \
I. 5 ;
. o
| bl
| .
g b
! SN
i o et )

Thiz panel adhesive and other construc-
tion glues are often packaged in car-

tridges. Apply them with a caulking gun,
laying out beads in vertical zigzags.

P

A needle-nose glue injector puts glue in
tight places. It can glue a chair rail, as
henre, or a veneer blister, for example. It's
from Constantine, Bronx, N.Y.

Knead the two-part epoxy sticks together
and mold them, like clay, into shape.
Adhesive provides electrical insulation
{left), repairs cracked handle (right).
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HOW TO PICK THE RIGHT ADHESIVE

{Continwed from page 122)

broken pieces from which tiny particles
may be missing.

Neoprenes are rarely labeled as
such. However, you'll be able to identi-
fy them from their instructions for use.
Apply the adhesive to one of the mating

surfaces, and press on the parnt you
want to glue. Then pull the surfaces
apart as you would open a hinge. Wait
the number of minutes noted in the
instructions (usually about eight), and
press the parts together again, this

SIX GLUE TRICKS THAT PROS USE I

When working with resorcinel,

weigh the parts on any small scale to
ensure mixing the proper amounts of lig-
uid resin and powdered catalyst. If you're
uging a small amount of glue, mix it in a
disposable cup for easy cleanup. Don't
use resorcingl in direct sunlight, as the
glue will absorb the sun'’s heat and set too
quickly. Use a brush to apply an even
coat on large surfaces (inset).

Cabinetmakers often use pinch dogs

to pull joints together without clamp-
ing. Drive a dog in place straddling the
Jjoint. These are from Constantine, 2050
Eastchester Rd., Bronx, N.Y. 10461.

To remove glue sgueeze-out from a

piece you plan to paint, wipe off
excess glue with a rag. Don't do this on
wood that will be given a stain finish. The
wiping pressure will force some of the
wet glue into the wood pores, preventing
the stain from penetrating. Instead, let
the glue sot until it is dry. Then shave it
off with a sharp chisel. This leaves a clean
wood surface.

124

These clamp cushions, used to pro-

tect a workpiece when clamping
parts, are handy because they don’t fall
out of place whan the clamp iz loosened
slightly. The cushions have holes bored a
bit langer than the clamp jaws’ diameter.
The jaws slip into the cushion holes. In
usa, the cushions stay in place until the
clamp is loosened to a greater degree
than the depth of the cushion hole.

To avoid excess glue sgueeze-out on

hard-to-clean inside joints, run your
finger along the inside edge after spread-
ing the glue, This will wipe off potential
sgqueeze-gut before you join the parts,

Sander dust from a wood project

mixed with glue makes 8 matching
woad filler for gouges in that piece. After
mixing {top), work the mix into the gouge
with a putty knife (bottom). Don't make
the mix too wet with dark woods; this
tends to make the patch too dark. Dust
from a belt sander works quite weall.

time for keeps. Use neoprenes for metal
or tile repairs.

Silicones are sealants. They have
some adhesive properties, but high
strength is not one of them, since sili-
cones tend to remain rubbery. When
cured, however, they do form a dish-
washer-safe bond on china. They're
less effective on glass stemware.

Contact-bond cements, which are
used almost exclusively for laminating
and veneering, are available in three
types: flammable, nonflammable and
water-based acrylic. Before the Con-
sumer Product Safety Commission re-
quired a change in 1878, the flamma-
ble types had a low flash, making them
dangerous to use in a poorly ventilated
room. While you should never light a
match or smoke in the presence of flam-
mable cements, and should ventilate
the room in which you're working, the
flash point is now within levels consid-
ered safe by the CPSC. Both the flam-
mable and nonflammable types are
clearly labeled.

Despite its flammability, this first
type of contact-bond cement is, by vol-
ume, the most popular for two reasons:
It dries to a tack-free surface fast (the

{Please furn (o page 28]

MANUFACTURERS LIST

Balow iz a partial list of companies producing adhe-
sives. "Housshold” refers to workshop and home-
ropair glues—white glue, epoxies and so on. “'Cone
struction’ describes cartridge adhesives applied with
a caulking gun on gueh surfaces as wall paneting and
subflcoring. “Surfaces” is the tite given to cements
fior floor tile. wall tile, wall covering, plastic laminates
and 50 on.

Full line: Household, construction, surfaces

Borden Inc.. Box 16700, Columbus, Dhio 43215,

Devcon Corp., Endicott Sr, Danvers, Mass. 01823,

Dow Corning Corp., Midland, Mich. 48640,

Franklin Chermbcal Industries, 2020 Bruck, Columbas,
Ohio 43207,

H.B. Fuller Co., 315 South Hicks Rd., Palatine, I,
BODET,

Leech Products, Box 2147, Hutchinson, Kan. 67801.

Lucas Group Grip adhesives), 1370 Oneario S,
Cleveland, Chic 44113.

Macco Adhasives. SCM Corp., 500 Union Commarce
Bullding., Clivedand, Ohio 44115,

Miracke Adhesives Corp., 250 Pettit Ave., Bellmors,
N.Y. 11710,

Robers Consolidated Industries (Weldwood adhe-
sives), 800 North Baldwin Park Blwd., City of Indus-
try, Calif 91748,

Wilhold Glues, 8707 Millergrove Dr., Sama Fe
Springs, Calif. B06T0.

Househald construction

3M Co., Household and Hardware Div., 3M Center,
5t. Paul, Minn. 55101

Household
I.Hjtg;%hm Inc., 53 West 23rd 5t.. New York. N.Y.
1

Lectite Corp. (Dure adhesives), 4450 Cranwood Cr.,
Cleveland, Ohio 44128

Magic American Chermical Corp., 23700 Marcantile
Awe.. Detroit, Mich. 82008,

Permabond International, 480 South Dean St, Engle-
wood, N.J. O7T631.

Ross Chemical Co., B4BS Malville St., Detroit, Mich

| Permatex, Box 7183, Cleveland, Ohis

Dap Inc., Box 277, Dayton, Ohio 45401,

Gold Bond Bullding Products, 2001 Rexford Rd.,
Charlotte, N.C. 28211

Surfaces

Evans Adhesive Corp.. 925 West Henderson, Colum-
bus, Ohio 43214,
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Presenting the s
saving Shopsmith

ce-saving, money-

ARK V, the multi-

ﬁurpcse tool that gives you a complete
ome workshop in a single compact unit!

Uselmsmw the five
tools you most

In no more space than a
bicycle takes, the MARK V
gives you the five power
tools you need most.

I's a table saw, drill press,
horizontal boring machine,
lathe and disc sander — all
in one economical package.
The MARK V costs much
less than you'd spend on
these five individual tools.
And you can actually do
more with the MARK V!

Precision’s built in

SO yolur projects

turn out right '
The MARK YV lets you

"share" features between

.
tools to make them all .' ~
more productive.. more precise. s

In fact, because most of the con-
trol you need for precision
woodworking is built right
into the MARK V, you should
enjoy more successful projects.
And less wasted time and
materials.

One motor, one stand...
lntsuiwaysmu:pand

You'll save valuable workshop
space with the MARK V thanks to all
five tools sharing the same motor and
stand. But that's just the beginning.

As your skills and needs grow,
you can add more Shopsmith tools
and accessories to your basic unit
— with everything still running off
the MARK V motor. Much cheaper than
adding separate tools!

ﬁ‘h

> 4

Send now for FREE facts

To find out more, just fill in
and mail the coupon. We'll
send you, at no obligation, a
complete MARK V information
Kit that includes a helpful
booklet called "How To Deter-
mine Your Best Power

Tool Buy."

You'll also receive a FREE
one-year subscription to
HANDS ON!, the national

| woodworking magazine full of
project plans, how-to home
repair articles and other
valuable tips.

Discover why mare than a
quarter of a million wood-
workers have chosen the
Shopsmith MARK V.

?ﬂ—

| |

| \ the tool tostart with ...

| \ the system

.' grow !
‘Shuna:'ull:lnc a8 || II", mm

The Homs Wortsfog Compary
750 Carvies Divved
Vandaia. O 85377

| Send in this coupon
or Call: 1-800-228-5333

(in Nebraska 1-800-642-8788)

-----------------------1

D ‘IES! 1 wan 1o lind oul more about the advantages of doin
lime woodwarking and saving @ with the Shopsmith MARK
Send me a FREE Information Kit, including the booklet“How To
Determine Your Best Power Tool Buy,” and enter my name for
a FREE one-year subscnption 1o HANDS ON! the natanal
woodworking magazine. | understand | am undar no
obligaton

Mame

Adddress

City.

Srale Zip

Send to Shopsmith. Inc. The Home Workshop Company
750 Center Drive  Vandatia. Ohio 45377

Dept. 3601
[ » § & &0 & 0 40 0 0 &0 8 5 0 &0 0 &80 0 & B &R 42 B 0 ;|



Once you have an air com-

pressor in your home
shop, yvou'll wonder how
you ever got along with-
outit. You can spray paint
with it. You can inflate
swimming gear, toys, auto
and garden tractor tires.
More important, you can
sandblast parts and rivets
in metal scams. You can
blow-clean fine mecha-
nisms and, with PM’s unit
you ecan vacuum pump
your car's airconditioning
system prior to adding
Freon—something  vou
can’t do with most ordi-
nary air compressors. Fi-
nally, this unit features a
filter/'water trap—which
1s an optional extra on
most commerecial air com-
pressors.

PM AIR COMPRESSOR

mownalrconpmssor
fromPM‘sPIans

You can do all these
things with this versatile
1-hp compressor and, hap-
pily, vou ean build it for
less than $200. ™

Compressor evacuates car's
airconditioning system prior
to adding new refrigerant (far
left). At left, routine inflation of
tires saves trip to gas sta-
tion.

HOW TO ORDER PLANS

Send check or money order
for $5.95 to Air Compressor,
Popular Mechanics Plans Li-
brary, Box 1014, Radio City
Station, New York, MN.Y.
10101, Allow two to three
weeks for delivery; for first-
class mail send 75 cents
extra.

Popular Mechanics is a publication of Hearst Mag-
azines, a division of the Hearst Corporation
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PICK THE RIGHT ADHESIVE
{Continved from page [24)

point at which panels can be laminated)
and it's cheapest of the three types.
The second variety is made nonflam-
mable with additives. It also becomes
tack-free quickly and requires ventila-
tion during use. Its biggest drawback is
its cost: This type is the most costly of
the three, The last type, a water-based
acrylic, takes longer to reach a tack-free
state and is medium priced. The water-
based variety is also the safest to use.
Construction adhesives are usually
packed in cartridges designed for use in
caulking guns. They fall into two gener-
al groups: solvent-based and water-
based. The solvent-based category in-
cludes neoprenes and styrene butadi-
enes. Neoprenes are more expensive,
but many professional builders consid-
er them to be the cream of the crop.
Water-based adhesives also include
two major types: acrylics and PVAs.
Like other water-based glues, they set
slowly, but their performance is high.
It's unlikely you'll find any of these
labeled by chemical category, but price
is a guide. Construction adhesives
secure wall paneling and subflooring.

Other varieties

Missing from the chart is an entire
group of household adhesives, usually
sold in quantities of a gallon or more.
These glues are used for putting down
carpet, resilient floor tile, ceramic tile,
wall tile, acoustical ceiling tile and
wood parquet flooring, among other
things. While properties differ from
brand to brand, performance of estab-
lished brands (including those pack-
aged by floorcovering and tile makers)
is uniformly high. None, except the
ceramic wall-tile adhesives, are unusu-
ally strong, since great strength isn't a
particular requirement. In fact, a cer-
tain resiliency in these adhesives, often
labeled “cements,” is beneficial.

Also not included in the chart are old-
er materials, such as the caseins, rarely
found today, and “hot glues.” chalk-
shaped sticks that are heated in glue
guns. Improved PVAs and aliphatics—
easiar to use on wood projects—have
stolen much of hot glue's thunder. But
the hot glues often prove invaluable in
special gluing situations when clamp-
ing is impossible.

For anyone with a working knowl-
edge of chemistry, glues aren’t difficult
to mix and package. Because of this,
a good many "back-yard” companies
have sprung up in the United States.
Their locally made and distributed
products may be top rate, or they may
give you nothing but problems. Sticking
with known brand-name materials—
and following directions—will help you
avoid no-stick situations. M
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Now Anyone Can Afford To Fly! Call TOLL FREE 1-800-441-7527

Fly Without a

The FAA recently passed faws making
it legal for anyone to fly inexpensive,
personal ultralight airplanes. Here's

where to get all the facts before you
buy or fly. The rest is up to you!

For the low price of a trallbike or a snow-
mobile, you can own a real airplane - an
ultralight. For the first time in history, you can
build or buy an ultralight airplane and fiy it
without a license - legally! Manufacturers ail
over the country sell them as construction kits,
bolt-together assembly Kits, or completely
ready-to-fly. The new edition of Liftralight
Aircraft - the Basic Handbook of Ultralight
Awviation, tells you what they're all about.

The "Vector 8107 offers thrilling, oper-air fying

Ba the envy of all your friends in this open-
alr monoplane - the Vector. Imaging yoursalf
fooming along owar the countryside at 55
mph, above traffic congestion. Use only a
gallon of reguiar auto gas an hour! Soma folks
fiy from their backyards! This mammaoth new
volume is filled with all the facts, photos,
drawings and descriptions you want and
nead to gel airborne.

See everything from economical go-kart
engined "air-tourers,” to more powerful,
snowmobile-engined, high performance
machines. The pages of Uitralight Aircraft
are jam-packed with the details of all the new
planes. All sell for a mere fraction of the cost
of a "conventional” airplane. None need to be
registered nor does the pilot need alicanse to
fty them! Most require no special tools or
mechanical ability to assemble. All can be
folded and stored at home!

Ultralights enable you to get into and out of
remote areas - where all the good hunting
and fishing areas, everyone talks about, are
located. Many are adaptable to pontoons for
“off-water” operation. You can even stow
gear and fish from your seat! This compre-
hensive manual reveals models you didn't
know existed, or won't find anywhere elsa.

Gel your ultralight FREE and make money
while you're having fun. There's a great need
for sales reps - people who fiy around and
show their friends and others how great
ultralight flying really is. You could actually
"write-off* your ultralight on your tax return!

Most folks like open air seating, bul
growing numbers prefer enclosed and
heated cabins. Several new designs, like the
Hawk and the Mohawk are what amount to

true airplanes, but at ultralight prices. They
could be used for real cross-country trans-
portation|

Industry leaders pralse Ultralight Alrcrafi...

“Comgratularions... vou have certainly covered the

field wrd explained the basics in hicid largudge. ™

Luis Marden - Mational Geographic Society

“O preay value to pilods and potenticl pilors
afike...with the highest recommendorion. ™

John Ballantyne, Dir. - EAA Ultralight Assoc.

A deligh. .. 'must "reading for anyone planning fo
v ar wleralight. ™
Harvey Swack, Pres. - NASADesigners

This s not a theory book! Utralight Alrcraft
contains only practical “how-to” information
that you can easily use. Just picture yoursel
in the seat of your own ultralight as you
shove-in the throttle and takeoff! This
authoritative, up-to-date book gives you all
the information you need to make intelligent
decisions. It's designed to inspire and guide

you every step of the way. Let it help you SSYER

make your flying dreams come trua.

New & Used ]2 Times
Ultralight Info_. a Year

==

* SPECIAL ' PRICE BONUS =
WHEN ¥YOU ORDER THE

ULTRALIGHT AIRCRAFT HANDBOOK

Now Available... Uiralight Flyer, your
monthly hotline to the ultralight aircraft
industry. Every issue is jam-packed with new
aircraft announcements, product news
releases, and scores of used ultralights for
sdle nationwide, Also features articles and
pilot reports by experts in the field. Get the
ultralight news as it happens, during this
special introductory, half-price sale. When
you order The Uitralight Aircraft Handbook,
you pay only $6 for a full year of the Liftralight
Fiyer (regular price $12). Order both.
Everyone does!

——NO RISK GUARANTEE—
W, for any reason, you are not 100% delighted
with any of our publications, simply return them
within 30 days for a prompl refund.

Twin-amngine “Mohawk™ features enclased cabin
comfort, and cross -country capability.

A few ol the outstanding features of this
massive new edition include:
@ All the Manufacturers and All the Ulira-
lights ® Complete Specifications, Perfor-
mance and Technical data ® Informative
Articles and Pilot Reports @ Tractor and
Pusher Designs ® A Complete Basic Flight
Manual ® A Popular Engine Guide @ Federal
Air Regulations for Ultralights & "Off-Water”
Operations ® 320 Information-Packed Pages
& Over 220 Photos, Drawings, Charts,.and
much more.

Ultralight Ful:lii:itiﬁns. Inc.
One Ultralight Way, Dept. 222

P.O. Box 234, Hummelstown, PA 17036
YES! Please rush me the publications checked

below. | understand both come under a 3I}-d.a_-,r
lmnm back guarantee. Order both. Ewery
dodsl (A FREE copy of Ullratight Times - H‘a!.u*rg
IPnce Guide plus our Catalog, |s Included with
EVEry OFder.)

- s.ws §6 OR §5 ORDER BOTH BOOK & UL FLYER
I 95 (Paperhack Book & UL Fiyer — 52525 vailue')

O S?iﬂ‘j (Clothbound Book & UL F — 513 95 vahuet)
I- ULTRALIGHT AIRCRAFT HANDBOOK OMLY

(m AL Bﬁlﬂua:‘f; Paperbackl O 521.55 (Deluxe Clathbownd)
I- ULTRALIGHT FL 'rH‘ MOMNTHLY NEWSPAPER ONLY I
0 512,000 Year (12 issues) I

‘otal amount for lbems ondered

orders add postage and handling _Z.H.I

Cwverseas shipping ($10/1bem airmail)
OTAL ENCLOSED FOR ORDER

) = o |

ity, State, Zip
tﬁlgnﬂun

It

O MagerCard O Visa 0O AmExp

IOrdIr 2 hours TOLL FREE! 1-800-441-T82T.

IMuurC-urd. Visn oe AmExp REGLIRED ME
ater CANNOT answar questions! Sorry, NO!

| Mone

NOT SOLD IN STORES OR NEWSTANDS.

Hi

Expires

SHIPPED IMMEDIATELY!



WINTER’S
CALL

When the snows of win-
ter start swirling, it's time
to trade wheels for skis and
take off for a special kind
of Quicksilver ultralight fly-
ing. Since snowmobilers
often ride through the wind
faster than ultralighters, we
know you can bundle up
for protection and trundie
off for an invigorating day
of winter flight. If your MX
has the optional pilot’s fair-
ing, you'll find you can really
fly comfortably.

Experience the excite-
ment of flying over the
whitened countryside in
Eipper's versatile plane for
all seasons. You'll be
amazed at how quickly you
can master winter flying.
Contact your local Eipper
dealer so he can show you
the thrills of “over the fields
we go”. Then let him ex-
plain how you can earn a
special “Frostbite Flyer”
patch in a Quicksilver, the
world’s finest ultralight.

If you need help locating
your nearest dealer, please
contact the factory. A com-
plete information package
is available for $4.

{Zipper aircraft inc.

Worid i Largest Manulacturer of Ultralight Auncraft

1080-M Linda Vista Drive
San Marcos, CA 92069

S . RS EnS
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MNEW LITTLE KIT PLANES

First amphibious witralight, Diehl’s XTC (pronounced “ecstacy” if you say it fast) has

{Continuad from page 88)

wheels for land use that retract into hull-like fuselage for quick conversion to water
operation. The unusual twin-tailed, canard-winged craft has three-axis control, takes
engines from 30 to 40 hp, requires no license. Kit will sell for about §6,000.

not constitute a weight penalty. One
curious effect of the new FAA ruling is
that some ultralights too heavy to be
foot-launchable—the old criterion for
license-free operation—will now find
themselves exempt from licensing un-
der the more liberal weight provision.

Some makers, in an attempt to cover
all bases, are going after both licensed
and unlicensed buyers. The new Swal-
low, for example, is offered in a 220-
pound, 60-mph version for untrained
neophytes and in a more potent 280-
pound, 70-mph model for the licensed
set. Two-place ultralights, though re-
quiring at least one licensed occupant,
are also gaining in popularity. These
include Rotec's Rally 3, Eipper's MX 11,
Gemini’s Humminghird and Eastem
Ultralights' Snoop.

Slicker looks, controls

Now that ultralights don't have to
pretend they aren’t airplanes, they're
rapidly shedding the primitive, stick-
and-fabric image inherited from hang
gliders. Sleek new cockpit pods—some
affording full pilot enclosure—are re-
placing the precaricus-looking cpen-air
perches of earlier days.

Tailless Ultavia uses
nosa-mounted canard
for pitch control,
spailarons for roll,
wingtip rudders for
yaw. Spoilerons can
also be deployed col-
lectively for precise
glide control—a very b=
sophisticated arrange-
ment. Fuselage fairing
has steerable nose
wheel, instrument
panel. Kit is $4,495.

At 250 pounds, sporty
Mohawk was classed

can be built from $100
plans for only $3,500.

In some models, the old wire-braced,
bird-cage look is giving way to rigid,
strut-braced wings. And diehard wind
surfers who once vowed they'd never
give up weight shift for control are now
happily forgoing body English for the
more civilized joystick and rudder ped-
als of conventional aircraft.

Today, almost all makers offer some
form of full three-axis control (indepen-
dent control of pitch, roll and yaw).
Some employ the traditional rudder,
elevator and aileron arrangement,
while others favor such exotic alterna-
tives as tail-first canards (nose-
mounted  elevators), ruddervators
{combination rudders and elevators)
and spoilerons (spoilers acting as aile-
rons). Some even give you wing flaps
for added lift on landings and takeoffs,
and speed brakes for precise glide-path
control. (For a more detailed discussion
of ultralight control systems, see 14
New Ultralights You Can Build From
Kits. page 94, May "'B2.)

As an example of the growing
sophistication in ultralights, the new
Vector 610, an updated version of the
earlier 600 modal, has an ingenious
dual-mode joystick that gives the pilot a
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choice of two different control systems.
In one mode, the rudder, elevator and
spoileron functions are all linked to the
stick. This gives a smooth, automatical-
ly coordinated response (rudders and
spoilerons acting together)—a one-
control system that's easy for the nov-
ice to master.

In the second mode, the rudder fune-
tion is transferred to foot pedals. This
allows the more advanced pilot to
cross-control (rudders and spoilerons
opposed) for negotiating tricky cross-
wind landings and takeoffs. The basic
Vector 610 kit, with 22-hp engine, is
$4,890. The dual-mode control will be
sold as an optional extra.

First aerobatic ultralight

Until recently, if you talked about
doing loops and rolls in an ultralight,
you'd have your sanity guestioned. Not
anymore. Now along comes Eipper
with its new MX Super, the first ultra-
light specifically designed—and pub-
licly promoted—for aerobatics.

The MX Super (MX stands for multi-
axis) is essentially a souped-up version
of Eipper's popular Quicksilver NI,
with a stouter airframe, heftier powesr-
plant {42 hp instead of 30) and shorter
wings for more nimble maneuvering.
Though not exactly a Pitts Special, it
can dazzle you with daring corkscrew
rolls, graceful wingovers, hammerhead
stalls, heart-stopping tail slides, spins
and most other aerial gymnastics gen-
erally associated with highly special-
ized stunt planes.

Aware that all this wild stuff may be
a bit beyond the novice pilot, Eipper
will initially market the MX Super as a
licensed aircraft only. The kit is expect-
ad to be about $6,500. Later, an unli-
censed version may be made availahle
to pilots who can demonstrate suffi-
cient skill to cope with such wviolent
antics.

Paradlutes for ultralights

Bailing aut of a disabled ultralight
poses a special problem. Because most
mishaps occur at very low altitudes, the
pilot has little time to get safaely clear of
his craft in the usual manner. One clev-
er answer is a ballistically deployed
parachute developed by Pioneer Inter-
national, the company that makes
recovery chutes for the space shuttle's
booster rockets.

In the Pioneer system, the chute at-
taches to the airframe, rather than the
occupant, and recovers both the plane
and pilot together. This lessens the
danger of a botched-up bailout and also
provides a surrounding structure for
added impact protection.

Mounted in a mortar-like canister on
top of the wing, the chute is ejected by
an explosive charge, opens fully within

(Flease turn to page 132)

POPULAR MECHANICS « IANLARY 1583

Since winning the 1981 *

THE ALL NEW TOMCAT 83XC

‘Best Design Award,” the Tomcat has
come a long, long way. A systems engineered ultralight built to
give you all you want in a sport plane and yet remain within
the F.A.A. ultralight category!

Send $3.00 for our latest 1983 information package to:
WASPAIR CORPORATION
1881 Enterprise Boulevard
West Sacramento, CA 95691

WASPAIR ULTRALIGHT CORPORATION

1971 - 1983

TWELVE YEARS EXPERIENCE — FLY-IT

HOME INFORMATION CENTER

COMPUTER PROGRAM 820!
FOR TIMEX- INCLJE!H 100 COMPUTER
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KING SOFTWAR
55 Myrtle St., Lowell, HAMBEIJ

110 VOLT A.C. GENERATORS
Spacial price while By last. Up to 50% ofl. 50 cycles. 3000
watts, Wt 27 pounds, 5 = 10°, fanbalt driven from car or
pickup. Operates TV, all power tooks. Cwver 18,000 in see-
vice. Guarantesd § months, Shiee00 Special Price Now
$09.00, add $8.50 for postage and handing per unit. Send
for our free catalog. Thes s owr Jied year.

VIRDEN PERMA-BILT COMPANY, P.0. BOX TI50PM
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HARDWOOD VENEERS
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ARE YOU LOOKING
FOR EXTRA MONEY?
GO INTO BUSINESS!

FOR FULL DETAILS
SEE OUR CLASSIFIED SECTION!

Frsk e =31982 WINNER
of Best Ultralight Design

The Hawk. Designed from the ground-

up to provide pilots with the features

they desarva.

= An enclosed cockpit for year-round
flying.

* 100% strut-braced to cut down on
drag and unsightly wires,

* CONVENTIOMNAL 3-axis conirols
that the pilot will understand.

* 4-position flaps to reduce take-off
and landing rolls.

* Large ailerons to provide positive
control and excellent crosswind
capabilities.

Call or send a self-addrassed
stamped long envelope for FREE in-
formation on the Hawk to:

CGS Aviation, Inc.

1305 Lloyd Road, Dept. PM

Wickliffa, Ohio 44092

Phone 216/943-3064

Name
Address
City State Zip
Have You Soloed?




STEARMAN PT-17
A ridu'nlgp Toy Airplane, pedal operated, stick
control, plywood construction, minimum
welding, easy to follow completely detailed
drawings.

NOW AVAILABLE:
Stearman PT-17 - Fokker D-7 -
Sopwith Camel - Plans, $10.50 Ea.
SMALL FRY

TOY AIRCRAFT COMPANY
709 So, State Si.-Ukiah, CA 95482

/" 2nd MOST IMPORTANT
TOOL FOR EVERY
WOODWORKING SHOP

VERSATILE

WEH

MOLDER-
PLANER
Almost as basic
Qs your saw . ..
melds, planes,
rabbets.

From 430
= Maoster Charge

FREE BROCHURE

* VISA

- I
WILLIAMS & HUSSEY MACHINE CO.

Depi. 17, Millerd, N. H. 03055
Toll-free 1-800-258-1380

IMPORTED

LOCK BLADE
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" Whan Cloass
b i St Bldde
o Shaip and
Tough
Stmimimys
Stwel Bind

®

Model ®
K-12-AL

habea !-l' ang l'-r’-‘
MO far 100 in ata s lmlum:::}
mnEeE DroR b e By Taw age aed handtng

WESTBURY SALES CO.

ITAMAPLE AVE. Deor L1-PM WESTBURY, WY, 11560

RUPTURE .7riivces

FOR COMFORT!
When you slip into a gen- f:::-._
uing BROOKS Appliance
you can enpy heavenly
comfort night and day at
work or at play! Thirteen
million sold, since 1880. You buy direct from the
factory - never sold in stores - beware of imitations.
Omly the highest quality materials and workman-
ship. |Eepecially for older people whe wish o avesd
unnecessary operations for reducible rupture). Send
for our FHEE illustrated bookiet with no obligation.
BROOKS APPLIANCE COMPANY  (Medicare
Dept. 771, Marshall, Mich. 49068 Pays B

BuiLD your owy JET HELICOPTER
EASY TO FLY—INEXPEMSIVE TO BLALD!
— & Caiiii one [arscn-phs

& Sample hand-tood assembly
& Uses low-gos hoel

Prams—complataly lusiralsd. $9.00

THE HELICOPTER HOBBYBODOK ::__EE

inciuges Plans lor buiding e
. |50 B ganE- powerad BOTH ABOVE BOOKS:
p [ihus 3 $7.00 onty §14.00

H L

, Ime.
P.0. Box 18488 Baltimons, MD 21317

B RASS ﬂﬂ'ﬁﬁu LS

The Toymaker Supply Co.

Dupt 81 Tahoe City, CA 95730-5459

Largest Selection of wood 1
panerma’ parts. books” h.-il.l.'_l

USE
ZIP CODES
WHEN ANSWERING
ADS

SAVE

EASIER & FASTER!

LOG SPLITTER!
Only 345 95 plus 38 p & h for
adaplable cone., or §B0. 95
plusi0 ready-to-attach lo hub ol
caf of light truch (pecily vehscle |. Pa -
send &% sales 1ax. Frea inlo—send stamped

self addressed envelope. Good Products,
Route 3 Box 08-A Pil, Hutriown, Pe. 19530

NEW LITTLE KIT PLANES
{Continued from page 131}

1.5 seconds, and is effective at altitudes
as low as 150 feet. The system was
designed for use on Pioneer's new
FlightStar, but can be adapted to fit oth-
ar ultralight makes. It will sell for $995
as an optional add-on. The FlightStar, a
30-hp, three-axis-control, license-free
craft, will be kit-priced at abow
$7.333.

For land or water

You can add pontoons to most ultra-
lights these days, but you have to bolt
them on in place of the wheels, a time-
consuming job. Now Sealord has come
up with amphibious floats that elimi-
nate the changeover, They contain
built-in wheels that can be hydraulical-
ly lowered for use on land or retracted
for use on water. They're expected to
sell for $1,800 to $2,000 and will fit
most ultralights. Now you can take off
from a dint strip and land on a pond, or
vice versa, by flicking a switch! ™

ULTRALIGHT SOURCES

B Aeroplane XP: Ukralight Flying Machines of Ken-
tucky, 2700 Frays Hill Rd., Louisville, Ky. 40222

B Falcon: American Asrolights Inc., 700 Comanche
N.E., Albuguergua, N.M. B7107.

B FligheStar: Flight Designs Div.. Pioneer Intama-
tiomal Corp., Box 631, Pionsor Industrial Park, Man-
chester, Conn. 08040,

B Hawk: CGS Aviation, 4252 Pearl Rd., Cleveland,
Chio 441089; also Twin Star Aviation, 1039 Center
Rd., Connsaut, Ohio 44030,

B Hummer: Maxair Sports, 32 Water 5., Glan Rock,
Pa. 17327 (info pack 56).

B Humeningbird: Gemini International Ine., 75 Bank
5u., No. 13, Sparks, Nev. B8431.

B Invader: Ulra Efficlert Products, 1637 Seventh
St., Sarasota, Fia. 33577,

B Essperwing: Cascade Ulralites Inc, 1480 19th
Ave. NW. lssaquah, Wash, 98027 (info pack
§5),

B Kolb UbraSear: Kolb Co. Inc., R.D. 3, Box 38, Fhoe-
nixville, Pa. 18460 {info pack $2).

B Micchell B-10: Mitchell Aircraft Corp., 1900 South
Wewcomb, Porterville. Cabif. 83257 (info pack
570

B Mohawk: Warpath Aviation Corp., Box 225, Pig-
gom, Ark. T2454.

B MX Super and MX 0: Eippar Abrcraft Inc., 1080
Linda Vista Dr.. San Marcos. Cakf. 892088 (info
pack $4)

B Prerodactyl Prager: Prerodactyl Lid., Box 181, Wat-
sonville, Calif. 95076 (info pack §5).

B Rotec Rally 3: Howec Engineering Inc., Box 124,
Duncanwille, Tex 75116 (info pack $5]

B Scout: Topa Ajircraft Co., 1401 Offshore, Comard,
Calif. 93033,

MONEY!

Azsembic o oo MagnaiTic
Tracios kit Buy lacioey g
Calang ol Kil gongingchon

a0l wses ~ §1.00. "Buld-f-purseT
Fasy — 57 (0 jefusded on any puchase|

| STRUCK KIT, Depi. PM13_Cedarburg. |
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For edorma wiw
Hirw ar Hc-Hw.ll wt-llg
w200
ADVAHL‘.E& .l.'u'lATlD‘H
ROUTE 7, BOX 568-D. DRLANDO, FL 32805

B Scalord floats: Composite Industries Inc., Flight
Systems Div., Box 8452, 1800 South Division Ave.,
Grand Rapids. Mich. 48507.

B Snoop: Eastern Ultralights, Box 424, Chatsworth,
N 08019,

B Swallsw: Swallow AeroPlans Co., Box B33, Spar-
ta, N.J. OT871 {info pack $3).

B Uhtavia: Utavia Aircraft Inc., Las Veges Municipal
Airport. Las Vegas, N.M. BTH01.

B Vampire: American Microflight Inc., 8225 East
Monteballo, Scortsdale, Ariz. BS253.

B Vecor 810: Vector Alrcraft Corp., Tumers Falls
Ajrport, Industrial Park, Box 304, Tumers Falls,
Maszs. 01378 (info pack $5).

B Witch: Greenwood Aircraft Inc., Bax 401, Alexan-
dria, Minn S530E.

B XTC: Dishl Aero-Mautical, 1855 North Elm, Jenks,
Okla. 74037
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SCROLL SAW
{Continued from page 99)

start with a few practice sessions on
scrap. Remember to feed slowly while
guiding the work so the blade's side is
always tangent to the cutting line. The
feed pressure should always be direct-
ed forward, into the blade's teath, nev-
er into the side of the blade. When a
curved cutting line includes intricate
detours, such as tight turns, it is gener-
ally achieved by making a continuous
pass to cut large curves first, bypassing
the tight spots. When the large waste
pieces have been cut off, the smaller
cuts can be tackled separately.

When you must execute a very tight
curve, keep the work advancing just
fast enough so the blade is cutting into
the material continuously. Don't stop
advancing the work while turning; this
will usually cause the blade to twist and
possibly break.

Acute inside corners are rarely cut in
a continuous pass; instead, these are
accomplished in two passes, as illus-
trated. This procedure is quite simple:
The initial pass is made directly into the
corner. The blade is then backtracked
to permit rerouting it to the second line
and the cut is continued. When the
waste has been removed, return to the
corner to make the final cut and clean
out the waste.

Straight cuts: Straight freehand cut-
ting is done best with a wide blade.
However, if right-angle inside or out-
side cormers are involved, such a blade
will not permit you to make the turn in
a small radius. To obtain a sharp out-
side comer, you need only make a
reverse loop into the waste area, then
lead directly into the right-angle line, as
illustrated. For an inside cormer, make a
wide turn, then make two cuts to clean
out the comer.

Intermal cuts: A main feature of the
scroll saw is its ability to make internal
cuts—ocuts that start and end within the
material—without a lead-in cut from
the outside edge. The blade is inserted
through a prebored hole in the waste
area and then tightened in the chuck.
Sometimes a hole or holes can be
dimensioned and positioned so they
form part of the pattern, thus eliminat-
ing some curve cutting. However, when
the bored hole serves only to provide
blade entry, it should be bored away
from the cutting line. This will enable
you to see the path the blade takes and
permits steering (wacking) the work
close to the cutting line.

Coped joints: A coped molding joint
is one in which the second piece in an
inside corneér is cut with a matching
profile to abut the first tightly. The first
step is to cut a straight 45 miter on the
end of the second piece. This reveals
the cross sectional contour on the face

POPULAR MECHANICS + JANUARY 1983

of the molding. The scroll saw is then
used to make a straight 80° cut, follow-
ing the shape along the top edge.

Compound cuts: Compound-angle
cuts can be made on the scroll saw, pro-
vided the thickness of the stock is not
greatar than the saw’'s capacity. First,
you must be careful to preserve the
waste piece from the preceding cut and
tape it back into its original position.
Mext, draw the outline on the second
plane and make the cut. Repeat again if
necessary. Caution: Apply tape sacure-
ly and make certain it is perfectly flat.
Masking tape has a tendency to catch
on the saw’s table.

Angle sawing: This i5 a novel meth-
od for making raised letters, or for
building up stock for lathe tuming
blanks or carved projects, such as mod-
el boat hulls and the like. To make a
raised letter, an internal bevel cut is
made with the table set at a slight tilt.
The space left by the saw kerf will
allow the inside piece to jam tight when
it is pushed up through the stock from
which it was cut.

The amount that the piece will tele-
scope depends upon the width of the
saw-blade kerf and the degree of bevel,
as well as the thickness of the stock.
These are variables, but a good starting
point for a test would be to set the table
for a 3° bevel. In the example shown,
the bevel worked out 1o 3%:°, The blade
used was .020 in. thick, .070 in. wide,
32 TPI. The stock was ¥ in. thick. The
resultant letter projection was Y in.

Note: It is essential that the work
always be kept on the same side of the
blade. If it is swung to the other side,
the bevel angle will change, thus ruin-
ing the piece.

A slight departure was employed in
angle-sawing the boat hull illustrated.
Instead of bering one blade entry hole
for each section to be cut, two holes
ware bored in the back comers. The
table was tilted 4° left to make the
series of cuts on the right side, from the
back to the point. The table was then
tilted 4° right 1o make the left side cuts.
Finally, cuts across the back from hole
to hole severed the piece.

The advantage of this approach, in
lieu of using only a single blade entry
hole for sach section, was that it per-
mitted use of a coarse 10-TPI blade
(.020 in. thick, .110 in. wide) for easy
cutting of the %-in.-thick hardwood
stock. The fact that the sharp turn at the
point was avoided made this feasiblae.

This article covers the basics of work-
ing with a scroll saw—with some
advanced techniques thrown in, as
well. No matter what others may tell
you, the only way to become a crafts-
man is through practice. In Part £ next
maonth, we'll share some secrets that
will make this tool even more valuable
to you as a craftsman. ™

NEW!

INCH -y
FREETRIAL! s 7l
Mow, a pro-size., band saw priced lor the bome shop! Big
Miz-im theoat easily handles Lirge serollwork. comples
curves, 4 & ¥ shoets, Wi vertical cul makes i0 casy 10
resa valuable handwiowsds, Ball beaning constraclion
Abl-sieg]l welded frame elimunasies defllection. Includes
mudor, stand. rip fence . seroll able. full instrections, Send
find complete Tacts boday®

Call Toll-Free 1(3001 824-THES Oper. 642
Jov Cultfornia Call LiRTK)Y) B82-T7777 ppr. Hdl

WOODMASTER TOOLS DEPT. SP6
2849 TERRACE, KANSAS CITY, MO E4108

Fantastic
mul.cili :n;.uu Shau lery
wiprrasr Wand
::‘ITI‘IDDQE! 4-"*.\ Il'alu-uiul Chaw
M BB e Ara
3 WOu CaMN:

@ Gain Sirength
W iLows Far

A Business ol yaur awn
| Eam whis you am @i nome Meons of aces © gas
| W, Muckeg b, oic. et sarvorg Wi show o
HCW iR s0acE Wne = p0ur bassment or garegs B
oppofunty k. MiRAReL
Wivile for folder Mo Pt

w1 BOnul o

LEARMN

MEAT CUTTING

Truin quickly in & whori weens o Tolsds
fow @ Wright Paiure wilh secunly in Bhe viked
mast busimssn. Big pay Full-bime joby—
HAYE &4 PROFITANLE MARKET OF YO4UW
OWH Tims payweni plas aveilshis Da-
ploma gives. jeb help. Thousands of suc-
canadul uaben OUR Gl VEAR pesd

FREE colabad. Mo ibon. QL
e MY (BT E

f
:
E
[ ]
i
:

and athletes to develop stremgth and
muscles.

Send 35¢ today for your copy

WEIGHT LIFTING EQUIPMENT
P.0. Box 682 Holyoks, Ma. 01040

SAVE *800 OR MORE

ON YOUR NEXT CAR

OUR CLIENTS BUY
NEW CARS AT
DIRECT

FROM IJE'I'FII‘.ZZ'ITu B !

AND SAVE AN AVERAGE OF *823
WE'LL TELL YOU HOW
CALL OR WRITE FOR
FREE INFORMATION
SPECIFY MAKE & MODEL PREFERRED

Purchasing Service Inc. Of W.Va

Box 1361 Parkersburg, WV 26101
Phone (304) 4268-5465




mber
fhiis ha

How Popular Science
Book Club Warks

Just mail the attached cand l|:| ur 53095
§-VOLUME CARPENTERS AND BUIL UBRA.FW_
Send no money now. We'll bill you later for only $3.95
plus delivery and handling.

Then, about avery four wesks (15 times a year),
you'll recemve a Club bulletin describing the coming masn
gelection and altermate books also availabde. In addition,
up to 4 times a year, you may receive selected mail-
hﬂimmwandanﬂuﬂmﬂlwlmﬁt
10 the membership—many at giant bargains? If you want
the main selection only, do nothing. it will ba sent
automatically. If you don’t want the main selection, or
wanl afternate bodks, of no books, simply indicate your
wighes on the Instruction Form that comes with the
bdletin and return it to us by the date shown. You will
ahways have at least 10 days in which to do this, but
in the “’“EELE"”‘ that you don, and you receive an
vwanted thon, you may return il at our expense.

After receiving your joining shipment, your only
obligation isto buy just two more regular selections or
allermates at f Clib prices in the next year, After
that, membarship may be cancelfed at any time, by
gither you or the Club.

Club books are comparable in every way to the
ur?nd publishers’ editions, yet you may save up to 5%

and sometimes more on many special bargains offered
each year in the Club. To become eligible for these
bargans, mail the card foday!

Now you can build just about anything-
with this superb 4-volume handyman’s library

fs'iAh[EMBERﬂFPDFLﬂHARSCIENCE BOOK CLUB, you get to choose from

hundreds of brand new, hard-to-find home handyman books every year. (Yowr only
pbﬁmn#mbuymmufﬁfmﬂlfwﬂhum valuable, money-saving books on
all of your favorite do-it-yvourself subjects: Home Repair & Improvement, Home
Workshops, Basic & Advanced Woodworking, House Building, Insulation,
Wiring, Plumbing, Masonry, Electronics, Appliance Repair, Car Repair, Furniture
Building, Solar, Energy Savers, and much more. It's always your choice and there are
many bargains to choose from!

Start off right now with the new revised edition of the 4-VOLUME CARPENTERS
AND BUILDERS LIBRARY for just $3.95. (Regular price: $39.95!) Every page in
this information-packed set brings vou professional, easy-to-understand how-to you can
really use now! Just look it up and see exactly how to do it yourselfl and do it right.
Everything is spelled out clearly, easily, step by step!

# You get a complete how-to book on woods and woodworking tools, how to do all
types of joinery and cabinetmaking |
techniques, how to do kotchen cabimet |
construction . . .and more.

* You get a complete how-to book on L':me“: 1o
all standard specs of every element in save money
house construction, including how to on homs
read plans and make your own .., heating’
how 1o lay out a home workshop m

.and maore, :

z Ycugmnmn@ﬂchuwmbmkm T ) ...J'
laying out the foundation, how to do =S R _ g
concrete block construction, house framing, chimneys, fireplaces, porches, patios,
insulation . , _and more.

* You get a complete how-to book on every aspect of roofing. flooring, doors, win-
dows, stairs, plus how to use stationary and portable power tools, plus tips on paint-
ing, maintenance, repairs, termile protection, solar energy systems . . . and more.

Yes, these superb $39.95 books give you start-to-finish instructions on everything
from reading a building plan to building a house (including the foundation), doing all
the carpentry in it—and keeping the house in A-1 shape for a lifetime. Thousands of
show-how illustrations make it all amaz-
ingly easy, even for a novice.

What's more, these handy books
teach you scores of tricks and shoricuts
used by carpenters for measuring, cut-
ting, raising. fastening, finishing — for
every fechnigue and project! You gat the
quick and casy answers to just about
every carpentry question you'll ever
have. And you can save thousands of
dollars in the vears ahead. That's what
Popular Science Book Club is all about.
Mail the card today. There's no risk!
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hand tools

* How to use woodworking
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SOLAR SYSTEMS

{Continued from page 95)

from the swrounding air. As such, it
acts like an air conditioner. For this rea-
son, the device must be installed in a
well-ventilated area. If it is placed in a
confined room, the surrounding air will
guickly become cooled to the point
where the heat pump no longer oper-
ates efficiently.

If, at any point, the surrounding air
temperature drops below 40° F., the
heat pump will shut off and the electric
resistance heating element in the water
tank will take over. This element func-
tions only as a last resort.

Unlike the tempering tanks, the solar
collectors do not have to be manually
drained when the cold weather arrives.
This is handled automatically by means
of a drain-down valve (X} that spans
both the inflow and outflow lines (5 and
W, respectively) to the collector. The
drain-down valve is regulated by anoth-
er sensor (T) located at the bottom on
the bottom side of the roof collectors.
When the water temperature inside the
panels drops to 45° F., the drain-down
valve immediately blocks water from
going up to the collectors and drains
what is up there down into the sump
pump through plastic tubing (Y).

The final component of the system is

a tempering valve (GG), installed for
safety. This device automatically mixes
colder water with the hot water before
it goes out of the system for home use.
The wvalve operates only when the
water heated by the solar collectors, on
the hottest days, is too hot to use.

A solar-assisted heat-pump system
like this one is an expensive installa-
tion. The combination solar water tank
and three collectors costs about $3,100.
The heat pump adds another $1,000
and the pipes, fittings, valves and pipe
insulation another $700.

The tempering tanks, while certainly
not as efficient as the collectors, go for
about $350—including the $100 con-
densation tray we had made at a local
sheet-metal shop. These can be in-
stalled with any hot-water tank system.
Because the system is manually operat-
ed, it also eliminates the need for costly
sensors and complex valves.

Both the sclar-collector system and
the tempering system will save money
when it comes to heating water, but
don't expect a quick return on your
investment, especially with the collec-
tor panels and solar tank. However, the
current Federal Renewable Energy
Source tax credit does change the
investment picture substantially. It al-
lows a tax credit of 40 percent of the
first $10,000 spent on materials and

labor for a solar energy installation.
Instead of costing $3,100, the solar col-
lectors and water tank would effective-
ly cost $1,860.

Unfortunately, the heat pump does
not qualify for the tax credit and neither
do the tempering tanks because they
are not mounted in the direct path of
the sun's rays. One way to ease the
financial burden is to stretch out your
solar investment by installing the sys-
temn in stages: first the heat pump, then
the tempering tanks or solar collectors
and solar tank, and ultimately the pipe
insulation on the hot-water lines.

Finally, no matter what you plan to
do, keep in mind that there is no guar-
entee that these federal tax credits will
be renewed in December 1985. By far,
your best money-saving technique is to
do the whole installation yourself. By
following the installation instructions
for the products you buy and the basics
of good plumbing (below) you can cut
costs drastically.

Plumbing basics

All the copper tubing throughout this
system is Y-in. diameter, joined by the
sweat method. To make the joints you'll
need a propane torch, a tubing cutter,
solder, flux and either emery paper or
coarse steel wool.

Begin by planning your tubing runs
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s0 they require the minimum amount of
tubing and firtings, both of which are
expensive. Keep in mind that the sys-
tem should be designed so all lines
pitch slightly down, about 4 in. per 4
ft. of run. This allows you to drain the
system at a single point for making
repairs,

Cut each tubing section to length,
using the cutter. Then sand the end
where the fitting will go with emery
paper or steal wool. Sand the inside of
the fitting, as well. This procedure
gliminates any foreign matter that
could weaken the sweat joint.

Once the mating pieces are clean,
apply a generous amount of flux to both
and push them together. Then start
heating the joint with the torch. The
torch flame should be adjusted so that
the deep blue part of the flame is about
1 in. long. The torch should be held so
the tip of this inner blue flame is just
touching the copper.

Leave the flame on the joint for a few
seconds, then stretch out a pigtail of
solder from the solder roll and touch
the joint with it while the flame is still
in place. If the copper is hot enough, the
solder will meit and be drawn directly
into the joint by capillary action. If the
solder does not melt instantly, remove
it and continue heating the joint; then
try again. Once the solder wells out of
the joint, remove the flame and let the
joint cool for at least one minute,

Keep in mind that you do not have to
work from the top of the joint if another
position is more convenient. Solder
applied to the bottom or side of the joint
will be drawn in just as well.

Be extremely careful after soldering
to avoid being burned by the copper.
The solder may cool and harden
enough for the joint to be sound, but
copper acts as a heat sink and retains
the heat for a long time. If you want to
move onto another joint quickly, you
can cool the previous one by wrapping
it briefly in a wet rag. ™

SOURCE LIST

American Appliance Mfg. Corp., subsidiary of Mor-
Flo Industries Inc., 18450 South Miles Rd., Cleve-
land, Ohio 44128 (heat pump, hot-water tank, solar
controls, drain-down valve, tempering walwe).

American Oloan Tile, Lansdale, Pa. 10446 (ceramic
foor tile, Primitive Encore BIDEG).

George C. Brown & Co., 1730 West Les, Drawer B,
Greensboro, N.C. 27402 (red cedar lumber).

Everpure Inc.. 660 Nomh Blackhawk Dr., Westmont.,
111 60558 (warer fiker, kitchen tapl.

Halo Lighting Diwv., MeGraw-Edison Co., 400 Busse
Rd., Elk Grove Village, I1I. 60007 {recessed down
lighting).

Masonite Corp., 20 North Wacker Dr., Chicago, 1L
BOG0A (redwood paneling. Steccato cailing).

Momaco Inc., Hershey Dr, Ansonda, Conn. 08401
{water-pipe insulation).

Salar Components Corp.. Box 237, Manchester, N.H
03106 (30-gal.. porcelain-tined termpering tank).
Springseft Intermatonal Inc., 1701 Glenlake Ave.,

Itasca, 1. 60143 (warer softener).

Taras Corp., 16531 Milliken Ave., Irvine. Calif. 82714

(brnss bipass valve)
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The MG Replica
by Fiberfab

Maybe you've never been in love with a car before, But then, you've probably
never built one. That's why the MG Replica is different: it's the car you build
yourself. And the doctors, housewives, bankers, and students—among
others—who have assembled a Fiberfab MG Replica have learned that this
can be one of the most rewarding projects of your life. The MG Replica is a
complete kit, that assembles easily over a VW chassis. So you'll love the
reliability and great gas mileage it offers, too. And if you're enchanted with
the way it looks, wait till you're behind the wheel.

Your relationship starts with a toll-free phone call, for more information:

1-800-328-5671

Fiberfab, Inc, First Western Bank Building 8800 W Highway 7, Suite 416, Minneapoilis,
MN 55426 (612) 933-3047 International TWX: 910-576-3150, FIBERFAB MPS
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MOST AMAZING RESCUE

{Continued from page B2)

Florida 737, having been de-iced 45
minutes earlier with a mixture of 40-
percent ethylene glycol and 60-percent
water, finally received clearance for
takeoff. Lifting off far down the 6,870-
foot runway, the blue, green and white
jetliner barely seemed to climb through
the opaque sky. As it started to head
due north, following the prescribed
departure pattern owver the Potomac
River, the airliner shuddered as it
struggled to gain altitude. Now, with its
nose up and tail down at an exaggerat-
ed angle, it narrowly cleared two of the
bridges spanning the Potomac, 4,000
feet north of the runway.

Air Florida 90 was bearing down
directly on the crowded northbound
span of the bridge. The plane was liter-
ally falling from the sky, a looming fig-
ment of a nightmare come trua It
struck the bridge directly, shearing the
tops off several cars and a truck, rip-
ping through a 180-foot section of rail-
ing, then plunging into the freezing
water as it broke apart—its tail section
separating from the main fuselage by
some 200 feet. The fuselage broke
through the ice packs to sink into 26
feet of frigid water; the tail section
remained afloat.

One wimess on the bridge was
reported as saying, "It was so loud |
couldn’t hear myself scream.”” Another
described the crash of the plane as a
"swishing noise,” followed by deep
silence broken only by the idling of the
traffic and the rustle of snow.

First report

At 4:04 pm. Evelyna White of
Arlington, Va., heard the news on her
citizens band radio, dialed 911 on the
telephone and reported to police: “A
plane crash, on the 14th St. bridge.”
The call triggered an immediate re-
sponse from neighboring fire and police
departments, emergency medical units,
the city’'s only icebreaker boat, and
even a Coast Guard cutter. The entire
Washington area was put on a virtual
emergency alert, a condition that was
exacerbated some minutes later whan
D.C.’s usually smooth-running Metro
underground system was jolted by a
derailment. Arlington communications
technician Richard Singer relayed
White's report to the National Airport
fire department which was told by air
traffic controllers that they had no con-
firmation of a crash. However, they did
report that Flight 90 had disappeared
from their radar screens.

It was 11 more minutes before Ron
Galey of the Interior Department’s U.5.
Park Police received a call from an air
traffic controller that *“a 737 had gone
down near the 14th 5t. bridge.””

Immediately, Usher and Windsor
sprang into action. They loaded their
turbine-powered utility helicopter with
all the flotation devices they could find
and unroped the copter from its moor-
ings. As Galey plowed the launching
pad free of snow, the two pushed the
Bell 206L-1 LongRanger I1 out onto the
pad. Minutes later, a confirming call
from National launched the copter off
the pad. Officer Usher, a Vietnam wet-
aran who had been shot down once in
the Central Highlands, lifted the heli-
copter—radio coded “Eagle One"—
into what his partner described as “al-
most whiteout”™” conditions.

"My initial concern was that the icing
on the windshield would give us real
problems, but somehow it dissipated,”

‘said paramedic Windsor. Visibility was

one-half mile, the ceiling was at 300
feet and the slashing snow was so bad
that the crew initially had trouble even
finding the crash site.

Pilot Usher, calmly coordinating the
dual controls of a cyclic control stick
and a collective control stick with a
twist-grip throttle and with tail rotor
control pedals, followed a course along
the river 1o the bridge, some six
minutes flying time.

Nothing to see

“When | heard ‘airplane crash,” 1
kept expecting to see mayhem and
slaughter,” recalls Usher. "'l was abso-
luely shocked to see almost nothing. In
fact, our first reaction was: "Where the
hell did that airplane go?

"I noticed a large crowd on the D.C.
side of the river. But when 1 hovered
low over the water between the two
spans [the northbound and southbound
crossings], | could see only broken ice
where apparently the fuselage had
gone through. What | did see, however,
at the base of the northbound crossing,
was the tail section, sticking up above
the water. And thera were six people
clinging to it."”

Also visible was scattered debris
from the wreckage—shreds of cloth-
ing, luggage, tennis rackets, shoes and
torn insulation from the fuselage.

Usher radioed to the National tower
that the space batween the two spans
of the bridge was too narrow for any
more than a single helicopter to maneu-

r. "'l was also concerned,” says Ush-
er, “that the jet fuel in the water might
somehow be ignited, then spread by
the rotor wash from our copter.”

Only a small helicopter could have
maneuverad as adeptly in that confined
area. Eagle One was to put Bell's pat-
ented “"MNoda-Matic”” rotor suspension
to its fullest test. The helicopter’s trans-
mission and rotor are mounted on par-
allel nodal beams which flex in a wave
form around peints that produce virtu-
ally no vibration,
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With Windsor harnessed to a seat
belt and perched outside the right door
on the skid of the copter, Usher hovered
low as Windsor threw down life jackets
and ring buoys. Then he dropped a
rope with a life ring tied at the end. A
middle-aged man clinging to the tail
remains passed it to Kelly Duncan, a
23-year-old Air Florida stewardess, orie
of five crew members aboard the flight.
Duncan managed to cling to the ring
while the helicopter lifted her over the
broken ice. Moving between the many
trees lining the shore, she was deposit-
ed into the waiting arms of people who
had set up an emergency treatment sta-
tion on the sharply sloped banks of the
river. From there, she was put on
another helicopter and taken to a hospi-
tal; her body temperature was so low it
did not initially register on the ther-
mometer. Eagle One's race with time
was, in part, a race against the devas-
tating effects of hypothermia. In the 32°
waters of the Potomac, crash survivors
could not be counted on for more than
30 minutes of consciousness.

Eagle One wheeled back to the sink-
ing tail section once again. This time,
Windsor threw two lifelines down to
the five remaining survivors. Joseph
Stiley, Patricia Felch and Priscilla
Tirado grabbed one ring; the other was
passed by a man to Bert Hamilton, the
late arriving passenger who had trou-
ble finding a parking space earlier.

Slow going

As the helicopter revved its turhine
engine to haul its clutching load, it had
to slowly and tentatively edge its way
across the jagged pieces of ice, towing
its crippled and fast-weakening wvic-
tims. It became all too clear they
couldn't sustain their grips.

"It was an incradibly helpless situa-
tion,” recalls Windsor. "Most of them
were too weak or injured to hold on.”
The only one who did was Joseph 5ti-
ley, a 42-year-old professional pilot,
who was literally dragged 1o shore with
two fractured legs.

With the remaining survivors barely
floating in life vests and rings, and on
the edge of losing consciousness, Usher
had to resort to skimming the Long-
Ranger I1 over the icy surface, almost
scooping them into the waiting clutches
of Windsor who could then lift them
onto the skid. Several times, Usher
dipped so low the rear of one skid broke
the surface of the river.

Had the skids tced up, they might
have unbalanced the craft, endanger-
ing the tail rotor. “"We would have been
in big trouble if that tail rotor went into
the river,” says Usher.

In this way. Windsor held Bert Ham-
ilton, and then Patricia Felch, on the
gkdd of the copter as Usher gingerly

(Please turm to page 142}
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MOST AMAZING RESCUE
{Continued from page 141)
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more for the tail section to pick up the
man who had voluntarily put all the
others ahead of him. But now, he was
nowhere to be seen. Eagle One circled
repeatedly . . . but its two crew mem-
bers never again saw the man they
remembered so vividly. "In a mass
casualty situation, you'll find people
like him, but I've never seen one man
with that much commitment. I couldn't
see any sign of him. We couldn't have
been gone that long. | was ready to go
in after him." Windsor said later.

At 5:30 p.m., as freezing rain contin-
ued to fall, Usher released the standby
fileat of military helicopters which had
the combined capability of airlifting as
many as 100 victims to medical atten-
tion. Eagle One and its two-man crew
headed back to an emotional reunion
with colleagues at the Park Police avia-
tion headquarters.

The helicopter had operated under
marginal conditions and rescued all but
one surviver in circumstances which
only such a machine, superbly flown,
could withstand. Rescue boats were
immobilized by the ice, firemen on
shore had no eguipment capable of
reaching far enough into the river, and
there was only enough space for one
helicopter to operate.

“l was happy we got five of them,”
said Usher. "'l was despondent about

not getting the sixth. But I feel strongly
that we went out and did what we had
to do. When | saw the rescue on TV, I
thought to myself, 'That's what we're
supposed to do." ™

As the grim recovery of bodies from
the Potomac began, questions were
raised about the rescue capability of the
entire region, and the 206L-1 helicop-
ter in particular, Park Service Awviation
Commander Lt. John J. McLeod was
reported as saying there had never
been an attempt to obtain a more
expensive  twin-engine  helicopter
which might have been able to pick up
all six survivors simultaneously. In-
deed, both Officers Usher and Windsor
noted that there had never been a need
for a larger type helicopter, considering
the kind of rescue and reconnaissance
work usually done by the U.S. Park

Police. For instance, a winch might
have aided in the rescue operation, but
weight limitations precluded its addi-
tion on board the copter.

Eagle One will long be remembered
in the annals of helicopter rescup—so
vivid was its versatility as displayed
before a nationwide television audi-
ence. It was clear demonstration that
the helicopter is indispensable in res-
cue operations. Months later, the nesd
to upgrade the rescue facilities immedi-
ately at all airports, like National, which
have over-water approaches and depar-
tures was given serious emphasis in the
National Transportation Safety Board's
review of the accident.

Air Florida 90 was a grim disaster.
Against that stark recollection will
always be etched the herocic perfor-
mance of Eagle One. PM

Why Flight 90 went down
Official National Transportation Safety
Board (NTSB) findings, released eight
months after the Air Florida crash, con
firmed that icing played a major role in the
accident. It did cause an engine instru-
ment to misregister actual thrust levels:; it
did add a pitch-up tendency to the Boeing
737's Right characteristics after takeoff.
The NTSE, noting that the latter is a
well-known phenomenon, held that the

accident could have been avoided with
proper crew response. The finding was
contested by the Air Line Pilots Assn.
Nonetheless, more consistent de-icing
procedures are now in effect evarywhere.
For the first time, airports must assume
responsibility for emergency rescue of
crash wictims when the accident occurs
near the airport. This responsibility even
extends to water rescues.—HA.N.
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BOAT ELECTRONICS

{Continued from page 75)

have been adopting the new electronic
navigation aids, as wall.

On a boat big enough to mount larger
antennas, and shelter the instruments
hooked up to them, a skipper can pin-
point his position almost anywhere in
the world. The latest Loran C units
present chart or longitude and latitude
coordinates plus speed over the bottom,
headings, and estimated time of arrival
at numerous checkpoints along a
course, Latest models can be prepro-
grammed to dodge obstacles along the
way, change course at predetermined
checkpoints and then plot the recipro-
cals, while calculating wind and current
drift to steer you safely back home. A
few Loran C units even interface to
steer an autopilot automatically.

Satellite navigation (Sat/Nav) units,
perhaps the most sophisticated of posi-
tion-finding devices, have come down
to compact size, and down somewhat in
cost (to under $3,000). And Texas
Instruments now has Lorsat, an inte-
grated system using Loran and Sat/Nav
signals simultanecusly. TI has also
introduced a seagoing equivalent of a
home or office computer that monitors
engine, fuel, speed and distance factors

Seagoing equivalent of home
computer, Texas Instruments
A000 Marine System stores

fuel, navigation, engine data.

Hand-held communication
with 78 intermational
channels is possible
with latest VHF ra-
dios. Model 678 by
Ray Jefferson has
high/dow power.

Called the world's smallest Satv‘Nav unit,
the Combi Micro 502 (left) is scaled-down version of 802 (right).

while continuously recording and up-
dating the results. It's called the TI
B0O0O Integrated Marine System.
Raytheon and others are making
more compact radar sets while adding
tracking and close-up features, and
radar is no longer a collision-avoidance
and navigating tool for big boats only,
Weather chart recorders are also be-

Far anglers looking for fish's favorice
temperature, Ray Jeff has meter above.
Lowrance's X-15 Grayline graph recond-
er (left) can spot fish and then zoom in
for a close-up chart of sonar signals.

coming an aid for smaller cruising craft.
These provide printouts of weather sys-
tems as seen by weather satellites,
And to protect all this electronic gad-
getry aboard, what could be better than
an electronic burglary detection system
to safeguard the craft while the skipper
enjoys his TV and stereo—courtesy of
entertainment electronics? ™
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Good new gear can » R
help stretch outdoor
action throughout the
winter season.

BY BILL McKEOWN

OUTDOORS EQTOR

*}a

To

iFittil_H.te)ut

Mure down-to-earth lessons from outer space are
being built into cutdoor equipment, and new
materials are making cold-season clothing feel warm-
er, fit better, last longer. After thousands of yvears of
studying ways to keep comfortable in winter weather,
we're still finding improvements that keep in body
heat.

The dangers of exposure that can occur any time of
year—hypothermia—are being investigated and new
methods to keep up the temperature of the body core
are being devised.

Two systems—the layering and barrier methods-
seam to work best. Though quite different, each is
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Dressed up in warm layers, a cross-
country skier-snowshosr can peel
down or add on for comfort.

Snowmobile suits are the best for ice
fishing. spectator sports and other
not-too-vigorous winter activities.

An air space between the breathabie
nylen and outer fly of Wenzel's Fam-
ily Dome tent offers added insulation.

Feak | Alpha backpack tents by Cole-
man contain urethane-coated nylon
flies, can withstand 60-mph winds.
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worth testing with some of the new
materials to find the one that is most
successful for you. Any outdoor activity
is likely to cause you to sweat when you
wear warm clothing, no matter how
cold the temperature. Once you stop to
rest, soggy clothing next to your skin
will chill you rapidly and make it diffi-
cult to warm up again. The obvious
answer is to be able to control the
release of your body heat to the air by
layering.

Layering might start with long un-
derwear and a wool shirt and pants, fol-
lowed by a down or fiberfill jacket and
light, wind-shell parka. Instead of a

For slogging through slush and snow,
Red Ball has new, no-seam, injection-
molded Master hippers with insulaton.

heavy, old-fashioned overcoat that
must be either fully on or off, today's
outdoorsman can unzip Or remove a
layer or so of clothing before he starts
sweating heavily. Some modem de-
signs include underarm and crotch zip-
pers so a garment can be partially
opened to increase ventilation. Clothing
that is loose allows easy movement and
also provides dead-air spaces that add
insulation,

Recent underwear improvements
have been particularly interesting. Cot-
ton tends to remain damp and is usually
not prefarred for winter wear. Wool
retains its heat-keeping ability even
when wet, but its scratchy feeling next
to the skin can irritate some wearers,
Dual-layer mixes with synthetics and
natural fibers have been more success-
ful. Silk is sometimes worn as a Warm
underlayer. And now a polypropylene
knit is being used for long johns that
are quick-drying and lightwaeight.

Tried initially as a wicking lining in
diapers to keep babies dry, the material
next proved successful in knit under-
waear for Norwegian commercial fisher-
men.
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Recently several American compa-
nies have been importing it or weaving
it here. Patagonia Software, 235 West
Santa Clara St., Ventura, Calif. 93002,
a division of famous mountain climber
Yvon Chouinard’s Great Pacific Iron
Works, offers standard and expedition-
weight polypropylene underwear, as
well as jackets, pants, socks, gloves and
face masks. Breath moisture passing
through the mask is reported to be
removed by wicking action before it has
a chance to freaza.

Also new from Patagonia and others
is the use of polyester pile fiber for jack-
ets, vests and pants. About half as
heavy as wool for equal warmth, the
material can be woven to resemble
fleece, washed by machine, wrung out
after a shower or dunking, and will dry
from body heat.

The barrier method

Perspiration wicked away from the
skin can cause problems if it dampens a
down garment along the way. Down
loses its insulation properties when wet
and is difficult to dry. Whenever inner
or outer moisture may be encountered,
one of the synthetic fiberfills is likely to
be a better choice (see Fine New Fibars
Fight The Cold, page 108, Oct. '82),

The barrier system also takes care of
the cooling perspiration that your body
gives off as it heats up from exercise.
Instead of wicking away the moisture, a
vapor barrier retains the sweat and the
heat, and convinces the skin's heat sen-
sors that there is no longer any nead to
sweal.

A waterproof covering against the
skin or almost on it prevents evapora-
tion and, as with a diver's wet suit,
keeps your hands, feet, torso or what-
ever is wrapped up, al a warm, wet,
stable temperature without further
sweating. This is the theory behind
wearing plastic bags on your feet or
over thin socks and coverad with heawi-
er socks and boots to retain warmth.
Some people find the method uncom-
fortable; others report it highly satisfac-
tory.

Space blankets and metalized radiant
liners, something like the material of
space suits, can reflect back body heat,
as well. Radiant barrier liners are now
available in some sleeping bags, jackets
and gloves. Stephenson, with its Warm-
lite Equipment (RFD 4, Box 45, Gilford,
N.H. 03246) was one pioneer in this
form of insulation for camping gear.
The company's catalog is $3.

Newest tents make possible both
winter and summer comfort by combin-
ing breathable sidewalls and ventila-
tion openings "with waterproof flies.
Both are made of light and strong new
synthetics that resist shrinkage and
mildew, while protecting you from the
chill winds of the *‘off-season.” M
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Styling sold them and
handling keeps "em happy.

ans Am owners tell vs that John

Schinella really did his job. They
might not know Schinella by name, but
86.1 percent of the T/A buyers we sur-
vayed agree that the lanky, boyish Pontiac
designer and his staff have sculpted one
heckuva automobile. Firebird owners em-
phatically and enthusiastically applaud
the Trans Am's styling. The T/A's design
accounted for more kudos and favorable
comment than any other aspect.

“I consider the "82 Firebird Detroit's
greatest styling achievement to date,”
declared a New York construction vice
president—one of the Trans Am owners
we surveyed by mail. "My new T/A has
tumed more heads than any Ferrar or
Porsche could.”

A Michigan salesman agreed. "l saw
pictures of the car a year ago and just had

150

Interior scores a styling success. Some
owners referred to it as vary Ferran-like.

to have one. It's by far the best looking car
on the road today.”

A Georgia high-school teacher: My
students love the car as much as | do! |
get at least 15 comments a day. 'Must be
nice to drive a car like that,’ they say, and,
‘May I borrow your car?’ and, 'I'll wash it
for you." "'

An Illinois printer: "'l balieva this new
Trans Am is the slickest looking car to
come out of General Motors since the Cor-
vetta,"”

An lllinois engineering tech: "It's a
beautiful, sporty car that will stay in style
for a long time."’

And a Pennsylvania purchasing agent:
“Great looks caught my eye, and after
driving the Trans Am and sampling its

A NATIONWIDE SURVEY
BASED ON 861,363
OWNER-DRIVEN MILES

performance and handling,
resist it."”

While the wvast majority of owmers
glowed about the T/A's styling, a few
pointed out minor problems inherent in
the design itself. A Missouri barnender,

I couldnt
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for example, mentioned: “The new car is
asrodynamically superior [a Cd of 0.38],
but our roads are rough around here, and
the front spoiler sits too near the ground,
It keeps getting knocked off.” We noted
reports of spoilers falling victim to speed
bumps and parking-lot tire stops, as
well.

A Michigan retiree added that, . . . the
[optional] 15-inch wheels with the WS6
handling package are too big for their
openings, resulting in tires rubbing fend-
ers during hard cornering.”

A Louisiana wire-line operator: “The
pop-up headlights still need waork. They
stick now and then, and you have to go
out and open them by hand. Alsa, the

Fit and finizsh were praised by owners as
being higher quality than previous GMs.

engine compartment is terribly tight, It's
nearly impossible to change the spark-
plugs.”

An Ohio industrialist spoke for sevaeral
when he said, "Why cover up the alumi-
num wheels with plastic wheelcovers?
They're ugly, ugly, ugly!” A Tennesses
truck driver added, "'T don't see why they
design such a nice-looking car and then
stick on those cheap plastic wheel discs.”
Several owners said they'd taken them
off, and a few mentioned that they rat-
tle.

Bur right behind looks, which captured
the hearts and minds of virtually all Trans
Am owners, performance and handling
ranked second and third, respectively.
“I've never driven a car that handles
curves like this baby,” said a Louisiana
stereo-shop owner. A Massachusetts vet-
erinarian echoed, ""The car handles like it
looks: superb!™ A Georgia textile manag-
er: "'[ like the firm ride and excellent han-
dling.'

And a California electronics technician,
who told us he'd driven his car into Mex-
ico on vacation, glowed, "The four-wheel
disc brakes are fantastic. As for the sus-
pension system, all over Mexico no car
could keep up with me on those curvy
roads."

Handling, though, drew more praise
than did straight-line performance, be-
cause 9.2 percent of our respondents told
us they wanted a huskier engine. A Mich-
igan manager wasn't alone when he
observed, "The Trans Am is plainly
underpowered. | think GM ought to use

POPULAR MECHANICS = IAMUARY |%83

the 350 V8, instead of the 305, and then
they ought to add a five-speed transmis-
sion.” [As it happens, General Motors
likely will release the 350 and the Doug
Nash overdrive four-speed stick in the
near future.]

Turning now to the Firebird's interior,
most owners considered it outstanding in
all ways but one. A California secretary
confided, “The fold-down rear seat is
great for added luggage capacity. I don't
need a ski rack anymore,”

The flaw, of course, was rear-seat leg-
room. A Georgia sales consultant com-
mented, "'l always give my rear passen-
gers the name of a good chiropractor.”
Perhaps, then, an Ohio shop supervisor
was right when he suggested, “The Trans
Am should be a two-seater.”

As for front seating, Pontiac offers
Recaros in the black/gold Trans Am Spe-
cial Edition and contoured buckets other-
wise, A Kentucky scientist told us,
“There's more legroom in the front of my
Trans Am than in most sports cars, and |
consider the front seats extremely come-
fortable.”

A Texas project engineer: "Good front
legroom on the driver's side, but [ wish
they'd eliminate the hump on the passen-
ger's floor over the catalytic converter.'

We sent out our guestionnaires very
early in the Firebird's production run, so
some of our respondents (owners of 1982
models) were less than happy with their
cars' assembly. Mearly 68 percent report-

Even with the V8 motor, most owners faelt
the Trans Am was way underpowered.

ed mechanical problems of some sort—a
fairty high figure. Most troubles tended to
be minor, but some were serious. Fuel
induction with the twin throttle-body
injectors accounted for 20.1 percent of all
T/A ills. Some of this was due to the fuel
system itself; some to the microprocessor
that controls it. Nor were items like
porous rear-axle castings and bumed-out
headlight motors uncomman.

When we asked for comments on qual-
ity and workmanship, 70.1 percent in our
sampling rendered a good to excellent
verdict. That's a healthy figure for an
American car. ‘A Michigan computer
engineer commented, "Quality is excel-
lent, with a lot better workmanship than a
few years ago. It's a really tight car_ 1 have

(Please tumn ta page 152)
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OWNERS REPORT: TRANS AM
{Continued from page 151)

o open a side window to slam the
hatch—it's that tight."”

Little guality lapses annoyed some
owners, though. A self-employed Colora-
dan =said, “Get rid of those tape stripes
along the rocker panels. I'm careful to
wash my car by hand, but even then, the

ance salesman sighed, "Typical Pontiac:
Good hers, questionable thers. The hatch
roofs never have fit right.”

When we asked owners to outline ways
to improve the Trans Am, we got these
responsas. A Washington, D.C., attomey:
*“Change nothing, but pay closer attention
to detail.” A South Carolina pharmacist:
“I'd like better fuel mileage, I'd hoped to
get 17 mpg, but am getting only 13.

the button on the console moved from the
driver's side of the lid, because whenever
I rest my elbow there the compartment
pops open.” And a Georgia broker: "'Give
the Trans Am a bigger gas tank.”’

A Georgia pilot summed it up by say-
ing, "The Trans Am is the most exciting
fun car I've ever owned, Excellent han-
dling, ride, power and gas economy, con-
sidering engine size. I'm definitely a can-

tape comes off.” And an Indiana insur- A retired Californian: "I'd like to see firmed Trans Am nut!” ™
SUMMARY OF FIREBIRD TRANS AM OWNERS REPORTS*
Total miles driven BE1,363 Specific dislikes: Comfort opinion (rear sests): Number of vehicles owmed:
Mo complabms ... 15.4% Excallant A B.5% This car anly . A7.2%
Average miles per gallon: Gas mileage lowar than Good 14.8 Two cars 42.3
Manual transmission oupeciod 10.4 Avarage 4.4 Thies cars 12.2
EW\:’H gg Noiss, ratties .. HA Poar 413
ng trips " Poor quality materials B2 Makes of othar ownad:
AxRomatic trafamiseion Not enough horsepower . 7.1 Hed any mechanical trouble? Chevrolet s A2 5%
In town . 158 Yes B7 5% Pontiac 30.8
Long trips 200 What changes would you like? No 125 Focd . 11.4
Tranzmission choices- S T 131% Oldsmobile 11.4
Manual four-spesd ..., DOES Meors angine power 8.2 What type of troubls? Cadillac 106
Automatie thros-spoed 0.5 ?q::m&“m“ﬂ' g'.?' Induction systam 20.1%
foowers Cruise contral 7
Why did you choose the Trans Better gas milsage 1] Trm?nw}m : ) :g?. Mlnsd;;!'ﬂll-hmnfm: P
Am? loctri - years . -
Sryling ... .. . AE.1% Ww'hﬂmﬂﬂp opinion: s E ol syt A ﬁ:lﬂ years 4:-2
Performance | . . 1&g 2= Escallemt............ 1% us A
Handling 180 Gum! L I’“*"Y“ "'“"_’_ """"'““'_ Vi B1.2%
Past experiomoe 11.3 ;::'"5' Egg Ne 6.8 Would '|'m.t buy this car again?
Spocific likes: Yos B5.6%
Styling . .. 827%  Comfort opinion (fract semss) Desler service opiaion: No 144
Handling . 64.8 Excallent . f 5H.2% Excellent T . 24.0%%
Performance 21.4 Gaad = 3.7 Good o7 Would you buy andther Portiac?
Comfort .. 17.3 Averags . . 6.8 Average 28,5 You .... e BE.T%
Economy 143 Poor 1.5 Poar 156 Ne...... 13.3
*Percentages might not equal 100% due w rounding or insufficient data
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farnily! Buy anlr what you like, return the
¥

® TEM #9070 - - 71 6 -
M & J500-RPM, IH pord

1.5/8" UM SAF Do OUT rest. (Sorry, only one set per family at this

ml-:lrllg":.wu:m price.) Adults only. Send today. Mail 25¢,

o m;ﬂ, - ;1:- Believe t! The Masport name and address to:

RS R $247.50 Home Gardener™ will do almost any job you need Littieton Coin Com ki Daﬁt BT46, -
: done in your garden. Tilling. Cultivating. Wesding. 253 Union Street, H 03561

Edging and Mora. 80% of our owners use it al beast
every 2 weeks! Enjoy & carefree garden with a
minlmem ol work. Send for details today on $5-back
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PM OW/NERS REPORT:

BY MICHAEL LAMM ' west corsreomos

RENAULT FUEGO
Rt

—MASSACHLUSETTS
ALITO ENGINEER

eomfordable. and

‘I

e .«f' we b

1"{ 6T Emou @,ﬁ"

i

B take
—Zﬁ‘a&yﬁfeﬁ

—FLORIDA PLLIMBER

" ﬁw#

W—«gmﬂufatq ,000 A

—MINMESOTA MACHINIGT

" Ahae's grace gk bealiy
:;guh ?ua'.f'% tmtrh%mwmc}

—MICHIGAN BUILDER

CDMH...ITEE PROGRAMMER

They love styling, handling,

but want more power.

An lllinois salesman beamed as he
told us, 'l can’'t count the num-
ber of times that people on the street
and in other cars have asked me, "What
is it? "Who makes it?' "How much does
it cost? 'Do you like it?* Or they'll say,
‘What a nice-looking car!” "’

While most Americans recognize Ca-
maros, Supras and 280-ZXs, not many
recognize the Fuego—at least not yet.
Fuegos still tend to look exotic, and they
attract lots of attention.

Most owners will tell you that the
main reason they bought their cars—
and the main reason Fuegos tum so
many heads—is because they're hand-
somely styled. Styling persuaded 78.7
percent of Fuego owners to choose this
car over its rivals.

Price came in second as a major pur-
chasing influence. The prices Fuego

POPULAR MECHANICS = IANUARY 983

PFM photos: Bill Ashe

Interior comfort and guality of assembly
eamed much praise from Fuego drivers.

Naonturbo, 1.6-liter Four was too anemic.
Turbo owners rated parformance higher.

buyers paid, according to our survey,
ranged from about $8,300 for the base
coupe to just over $13,000 for the tur-
bocharged and fully loaded automobile.
The unturbocharged Fuego stickers for
£8,695, while the turbocharged version
lists for $11,085.

It's preity hard these days to find
auto owners who aren't sticker-frazzled
and downright outraged at what they
had to pay for their cars, but the Fuego
proves a notable exception. "Can you
name another turbocharged car,”

A NATIONWIDE SURVEY
BASED ON 1,712,217
OWNER-DRIVEN MILES

asked a Nebraska recording technician,

“that lists for right at $11,0007"
The Fuego's engineering and its gen-
erpus list of standard equipment also
(Flaase turn to page 154)
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PM OWNERS REPORT: FUEGD
{Continued from page 153)

had a lot to do with convincing owners
that they were getting a good deal.

A Montana ballplayer commented, [
bought my Fuego for its value. | paid
$10,500 for the turbo, and that got me
good performance, good fuel economy,
comfort for four and visual appeal in a
package for which | would have expect-
ed to pay $13,000 to $15,000. I've had
no mechanical problems whatsoever."

A retired Navy pilot from New

Well-bolstered front seats received high
marks for comfort, even on long trips.

Hampshire added, "It's an exciting
design—aerodynamic yet practical,
with excellent wvisibility. [ still find
myself admiring the car as [ walk away

from it. I also consider the Fuego a very
comfortable car: quality seating and a
soft, smooth ride. Front-wheel drive
gives good cornering and traction on ice
and snow."

Owners of manual-transmissioned
Fusgos reported fusl mileage at around
26.5 mph city and 33.0 highway. The
turbocharger didn't make much differ-
ence one way or the other.

The turbo package includes air con-
ditioning, and that proved the source of
some annoying mechanical failures in
early Fuegos. Seems a combination of
too small a compressor pulley and too
weak a fan belt caused a lot of owners
to get hot under the collar. While an
impressive 51.7 percent of Fuego own-
&rs reported no mechanical problems of
any sort, 29.7 mentioned broken fan
belts, and this Florida broker wasn't
alone in his anguish. “The fan belt
broke five times on my car,” he said.
"This was two months before the
recall. My dealer didn't get the new
pulley and stronger belts until after the
recall.”

American Motors issued the recall
last July, asking its dealers to install a
larger compressor pulley and stronger
fan belt. For many owners, though, the
recall came awfully late. A few appar-
ently didn’t even know about it because
they were still breaking belts.

Another nagging but less serious
problem affected about seven percent
of the owners we queried. "My car has
always had an extremely irritating
brake squeal,” frowned an Ohio sales
rep. ""The dealer insists that it's typical
of all Renaults and says nothing can be
done about it.” Actually, AMC put out a
service bulletin on this and most deal-
ers should be trying to correct it.

Dealer service was generally re-
garded as good to excellent, with 68.7

The only complaint owners had about the
hatch was the absence of security cover.

percent of our respondents placing it in
that range. “The dealer'’s mechanics
are efficient,” opined a Utah retiree,
“but 1 dont trust one of the service
managers.”

An Ohio engineer, though, had the
biggest smile on his face as he
announced, "This dealer is more than
exceptional. When [ broke down on the
road, he came out 50 miles round trip at
10 p.m. to try to fix my car. When he
couldn’t, he towed it and left me with a
loaner. That's unheard of nowadays.”

Unfortunately, there's sometimes a
lag in parts availability—or such was
the case early in the model run.

On the topic of comfort, we noted
both pros and cons. An [llinois sales

{Please tumn (o page 162)

SUMMARY OF THE 1982 RENAULT FUEGO OWNERS REPORTS*
Total miles driven 1.712.217 Styling 68.9% Excellent 48.5% Dealar service opinion
Handling 54.1 Grood 414 Excellent 29.5%

Average miles per gallon: Comfort 4586 Avarage ... ..... .. .7 Good 39.2

Turbocharged, manuwal Ecomomy. .. ..., .. 456 Foor 1.5 Avorago 19.0
In wown ., 26.3 Performance. ., ... ..... 215 Poor 123
Long trips. .. . 330 - R R A, 215 Comfort opénion (front seatsk:

Monturho, manial LY MY BO. 1% Number of vehicles owned
Intown.....--- 2668 Specific disliloes: Groned 184 This car only 34, 8%
Long trips PRS- | Mo complains . . 18.2% Avarage 15 Two cars .. . a6.4

Nonturbo, automatic Squeaky brakes . . 159 Poor 0o Thres cars ... .._.... 13.8
In towm . . 253 Mot enough horsepower 128 Four of more cars 4.8
Long trips 306 Mot enough hesdream 118 Comfort opinbon (rear seats):

Pans and sarvice 108 Excallant 35.0%
of other cars owned:

Tiginin RSO a0 o g ey e 15.5%
Turbocharged 27.4% ‘What changes would you like? Average . 166 Chevrolet 132
Nonturbocharged | . 728 More headroom . ., .. . 16.5% - 2.7 oid : Ih' I 10.9

Mare horsepower .. 182 Violks gt 78

Transmission chobkoss: MHochanges .., ... .... 10 Had any mochanical troubls? Datsun Buk:k.-h..b;-lC. h
Manual five-speod. BZ.1% Squeak-froe brakes .. 58 Mo ain ity BT {each) G
Automatic three-speed .. 179 Wi o 48.3 : g

Heow much did you pay?

Why did you choose this car? Under $8500. ... .. .. 30%  What type of trouble? “'9‘5_“2;""“‘““““"““‘ a——
Syling ..... T8.T% $8,501-59,500 18.2 Engine drive bolts 61.5% :]m B‘f*"’ y Sin
i PR 315 §9.501-510,500 425 Brakes 14.6 ol o ;
Economy 18.5 $10,501-$11,6500. . . 205 Elsctrieal g2 S0-plus . 214
Handling . - 16.5 §11,501-512.500 8.4
Comfort . Ower $12500. ..., .... B.5 Deader repairs satisfactory? Would you buy this car again?

Yos i 65.0% Yes slbariila B4 8%

M: lidems: ‘Workmanship opindon: N o 5, 5 L B e o s 35.0 MNe ... ......0... 15.2

*Parcentages might not egueal 100%: due to rounding or insufficient data
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Inventions

John Ruseckas has never forgetten
how impressed he was, as a kid, by
his thermos bottle's ability to keep
liquids hot or cold all day, regardless
of the ambient temperature. Today,
the Air Force officer, a navigator with
many flying hours in bomber and
transport aircraft, is spending his
spare time trying to make the same
principle work in other types of “con-
toiners.”

Ruseckas believes that o vacuum
induced within conventional build-
ing materials—bricks, cinderblocks
and various paneling media—could
provide a new level of insulation
properties. He's applied for patents
on several modes of vacuum insula-
tion. Right now, he's interested in
selling licenses on technigques he's
| already tested; he says he’ll deal
with corporations or individuals,
pricing licenses commensurately.

To make avacuum brick, Ruseckas
uses molds that yield two separate
parts with an interior space. The
| space surface is sealed with a resin-
| ous compound, and the air is evacu-
I
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Ruseckas with liberglass panel; the dial at left shows near vacuum induced inside,

ated to a near-vacuum condition.
Paneling and even glazing
materiale can alsoc be designed to
have a vacuum “pulled on them,"
soys the inventor. It's a matter of
placing spacers in the material to
keep the two sides from collapsing
inward. Glass isn't permeable and
would retgin the vacuum indefinite-

ly; Ruseckas has also been working
with materials, however, which are
permeable. For these, it's possible
that sections of vacuum would have
to be reestablished over time.

The construction costs, Ruseckas i
claims, are not prohibitive. He sees |
vacuum potential for everything from
recreation vehicles to fire doors.

T
| Media
' Cable talks back

| While major cable TV interests are
entering what experts believe is a
shakeout period, small-scale experi-
ments in "interactive” cable are dem-
onstrating what the future mey
bring.

In Peabody, Mass., a collaboration
between the local cable distributor
and J. Walter Thompson, the large
advertising agency, has produced
something called Cableshop. Froma
“menu chonnel,” subscribers select
from a number of short subjects of
special interest, Almost all of them
are supplied or underwritten by com-
panies with related products. For
instance, food companies might sup-
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port recipe shows or Kodak
might sponsor a picture-
taking clinic.

The subscriber dials an
access number, identifies
himself to the Cableshop
computer with his individ-

THE CABLESHOP
TIME 10:15
CODE

GALL 832-4372

MESSADE TIMNE

002 KRAFT MICROCOOKING NOW
04 GUIDE TO FORD 5

ual code, and dials the 025 TOOL C g

number of the presentation
he wanis to see. Then, a
message guide channel in-
dicates the time hiz mes-
sage is scheduled and the
channel on which it can be

seen. If a program is al-
ready scheduled due to an-
other request, that infor-
mation is relayed as well.

According to Peabody lore, o man
waiting for his wife to finish dressing
for dinner dialed up a Ford Escort
film recently and was so impressed

Guide channal shows a schedule of requested films.

that he went out and bought one.
Meanwhile, in the high-income
community of Ridgewood, N.]., an
interactive test will supply 500 tami-
lies with free computer keyboards.
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This place

really swings

What's short on locks but
long on vistas? A Dutch
ideqa for a vacation cottage
that is supported entirely

| by a central pillar. And

while the prefab unit's ex-
terior is strictly Late Foto-

. mat, its ability to revolve to

face any direction, or even
follow the sun, is a big
plus.

Stationary units can be
erected on the pillar as
weall: or the owner can
specify manual or motor-
driven units. The top-of-
the-line wversion comes
with a sun-tracking photo-
cell to keep the appropri-
ate side of the house aimed
at the sun all day.

Revolving prefab vacation house has all utilities connected through its central support column.

The design, by Dutch ar-
chitect D. Voorhaar, also
features advanced insula-
tion and heat retention. All
plumbing, electrical and
ventilating out/inletz are
located in the central pil-
lar, which is filled with
concrete during installa-
tion. The basic building

material used is aluminum
sheet over Klege-cell insu-
lation,

A small cubic unit (not
shown) and a larger cruci-
form wersion (above) are
being made available, as-
sembled or in kit form, by
the architect. The larger
version, with almost 300

sq. ft. of floor space, is
about $22,000 assembled.
Kit prices, based on indi-
vidual specifications and
orders, will be quoted by
the architect. Contact the
Architecktenbureau Bouw-
huis Veorhaar, Vermeer-
straat 131, 3817 Amers-
foort, Holland.

PR TS e
Alternatives

Energy from tired tires

| Kutrieb Corp., a Wisconsin firm spe-

cializing in pollution control sys-
tems, is marketing a process that

| converts old tires into energy. The

company stresses that this not just a
way of getting rid of the tires: The
derived energy can be sold at a prof-
it.

According to Kutrieb, the energy
equivalent of a gallon of fuel oil can
be recovered from each passenger
car tire of average size.

The key to the process is a stain-
less-steel reactor chamber, called a
pyrolator. Inside the unit, tires are
broken down without cutting, shred-
ding or open flame, since the atmo-
sphere is oxygen-free.

The scrap rubber from this process
is degasified and circulated, via a
closed-loop system, through a tube

condenser that's cooled by ordinary
air. Oil is then distilled from the gas
and transferred to a holding tank
while the gas is compressed for pro-
cess fuel.

The compeany has impressive pro-
jections of energy recovery. It plans
to sell packaged pyrolators for about
$225,000 and claims that the buyer's
payback peried may be as short as
two years. The Kutrieb Corp. is locat-
ed at 430 Phillip 5t., Chetek, Wis.
54728,

FLANT AND T
DFFICE HEAT;
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Big push for oil

The U.S. is awash in cil. A U.S. geo-
logical survey estimates that 70 per-
cent or more of all the petroleum in
U.5. oil deposits is still locked in
rock.

"I only we could push 4 or 5 per-
cent of this oil out of the wells, we
could generate more petroleum than
is expected from Alaska's North
Slope oil fields and the wells in the
Gulf of Mexico,” says ]. David Wolf,
general manager of the Goodyear
Tire chemical div. Until now, that's
been a tall order, but the situation
may soon improve.

Goodyear hos developed a new
gooey substance which is supposed
to be the best trapped-cil pusher
developed to date. It's a water-solu-
ble, high-molecular-weight latex
polymer called Wingflood.

What supposedly makes Wing-
flood better than other chemicals
that are used for extracting trapped
oil is its ability to maintain high vis-
cosity after extended periods under
the high-temperature, high-salt at-
mosphere inside many oil wells.

Viscosity retention is the key. The
thicker the stuff stays, the more pres-
sure it can exert against the trapped
oil. Not only that—the length of time
an enhanced oil recovery (EOR)
agent maintains viscosily is impor-
tant. It takes months from the time
the substance is injected for it to get
the oil to the well.

Goodyear Chemicals’
Richard Bauer (left)
examines a sample of
a new oil-pusher”
fluid—Wingilood.
Diagram below shows
how polymeric liquid
is injected at high
pressures into known
oil reservoir. When

il permeates the oil-
bearing rock. oil is
forced to the surface
via the main wells.

e
Aviation

A ringer

The ring-wing format has
been tantalizing designers
of aircraft for years. One—
a small-scale, remotely pi-
loted version—has even
flown. A new design from
Lockheed-Georgia Co.,
however, sweeps the ring-
wing aft to where the verti-
cal stabilizer, which is
swept forward, can serve
as a structural support for
the crait.

A "top rudder” would be
incorporated in the vertical
element to initiate and pro-
vide "roll contrel. A full
aerodynamic evaluation of
other contrel inputs and
the design's ultimate po-
tential awaits the end of a
current (model) wind-tun-
nel test program. A full-
scale gircraft wing would
weigh about one-half that
of a conventional wing ca-
pable of supporting the
same load.

Edsiar: Boban Nalson
Conmbutors: Detuse MoCluggoge. Mot
Schidhe
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New design has support from swepi-lorward vertical stabilizer.
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A wall of water

Wood frame construction lacks the
thermal mass of masonry, which can
retain and reradiate the heat of the
sun. Therelore, going solar in a
frame building has often required an
active solar system.

Now there's something called
Heatwall. It is a modular, water-
loaded, unvented trombe wall that
brings the advantage of passive
solar heat to the south-facing walls
of “stick builts.” It is also usable in
retrofits. And it does something few
passive elements do—it qualifies for
tax credits, since it isn't structural.

The Heatwall is essentially an alu-
minum tank with five compartments
to hold plastic water bags. Two peo-
ple can fit it into a 2 x 12-in. stud
wall, and secure it with eight screws.
The water chambers are then filled
from a gorden hose and sealed.

Glazing is done on-site, using
standard PPG patioc door replace-
ment panels or Exolite double-
skinned acrylic plastic. Both are rel-
atively inexpensive double-glazing
systems. Heatwall units serve as
their own mullion system for the
glazing, so no additional frames

need be built,

On the in-facing side of Heatwall,
standard sheets of wallboard can be
affixed with mastic then taped and
painted to match the room.

For heat cellection, a black sur-

b

Standard patio glass or Plexiglos fits
Heatwall cpening. Units can be retrofit-
ted, with adjustments. to frame homes.

e il a5

|58

3
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Hew Mexico home has o Heatwall on

south side. Strings on ledt are for climbing
vines that give summer shade.

face, in this case black chrome plat-
ed to copper foil, is used, This "selec-
tive surface” acts gs g one-way mir-
ror to heat. Rated lor .93 absorption
and .ll reflectance, it allows the
sun's energy to pass easily to the
water storoge. but retards the heat's
reradiation to the cool night air.

Water stores about 62 B.T.U./par
cu, it./per degrees F. of temperature
rise. The water capacity of the com-
partments in Heatwall is caleulated
to get no hotter than the 907 to 100° F.
This seemingly low temperature
range (for a heating system) is effec-
tive because people surrounded by
surfaces close to their own body tem-
perature don't lose significant body
heat to those surfaces. Thus, they
retain their sense of comfort. The
effective radiation from Heatwall ex-
tends up to 20 feet from the wall.

Tests indicate that one Heatwall is
adequate to heat an gverage room.
Three to six units can provide a 1000-
sq.-ft. structure with 54 to 80 percent
of its heat, depending on the climate.
The solar-saving fraction of 54 per-
cent is taken from a test structure
with six Heatwalls in the Chicago
area. The 80-percent figure is from a
four-Heatwall structure near Albu-
querque, N.M.

Heatwall was observed at the Los
Alamos (N.M.) Scientific Laboratory
for seven weeks starting in January
1981. With average weekly outside

temperatures ranging from 28° to 41°
F.. the unit achieved a solar savings
fraction of 76.8 percent.

Besides the full-sized 4 x 8-ft. Heat-

wall, there's a half-wall peartner
designed to team up with a Mar-
vin awning-opening window. And
there's a matching frame for a full-
sized window that also uses the PPG
glass patio replacement glazing.
Heatwall modules can be mixed and
matched to provide a southern expo-
sure with a variety of direct and indi-
rect solar gain, ventilation, daylight,
doors and views.

Full-sized Heatwalls cost $785; the
half-wall iz $630 and the frame for a
direct-gain window is $37 (plus on-
site glazing).

For information, contact the Heat-
wall Co., 5001 East 59th St., Kansas
City, Mo. 64130, or Wayne Nichaols,
Communico, No. 2 La Vereda, v;a

Santa Fe, N.M, 87501,
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AIR CONDITIONING * SOLAR ENERGY * REFRIGERATION

“GET SMART/GET QUALIFIED”
'BE IN DEMAND!

You Can Be In Demand!

When employment conditions get bad it is
usually the least qualified who are hurt first
and they usually feel it the most. But if you
learn a valuable trade you may be one of
those lucky ones who are working and get-
ting good pay besides. You can be in
demand by taking the Commercial Trades
Institute home study program in Air Con-
ditioning, Refrigeration, Heating and Solar
Energy.

We believe the demand for technicians
in heating and cooling field will continue
to grow dramatically. More new systems
are being installed everyday in homes,
cars, factories, offices and shopping
centers. These systems must be installed,
maintained and repaired.

With C.T.I. training you can be in de-
mand too — either owning your own busi-
ness or as a highly paid technician with
industrial, maintenance, and construction
firms.

Join Americas Top Wage Earners!
Because of the increasing demand and
the lack of trained peopls, the earnings of
air conditioning and heating specialisis
are among the top. It is estimated that
technicians in this field are earning more
than 50% above the average hourly rate
of other production workers. You can join
the top wage earners through the C.T.l.
home study course.

Best Course Available

The C.T.l. 77 lessons cover every phase
of this important field. It is the most com-
prehensive home study course available.
You learn at your own pace, in the com-
fort and privacy of your own home. There
are no classroom schedules to be met or
to hold you back.

C.T.l. Gives You Two Big Pluses
First, you get 20 big job-oriented shop
projects and training kits. These are prac-
tical projects which give you hands-on
training. You do work and projects just as
you would do them on the job. -
Second, you get everything you need to
build a complete working refrigeration
systemn: you assemble the systam, you
pump it down, charge it, perform experi-
ments, check for leaks, and trouble shoot
it! Tools you receive include: voll-amp
tester, flaring tools, tubing cutter, torch
leak detector, charging lines, gauges,

[ Drafting

Nama

] Bookkeeping and

General Accounting
Commercial Trades Institute
A Correspondence Institution
Dept. 110-213 1500 Cardinal Drive
Little Falls, N.J. 07424

mator test cord, and many more itemns that
you will use every day on the job. There
is no extra charge for this professional
equipment. The equipment is yours to
keep and use.

You Benefit From C.T.l.'s

40 Years of Training Excellence
Lessons are provided in simple steps with
aasy to understand examples and clear
illustrations.

You learn by the &-step system. You
read i, write it, rapeat it, do it, send in
answers and ask questions. Both your
mind and hands quickly learn the skills
that put you with the top wage earmers.

Mail Postage Free Card Today

We will mail you your information kit at no
cost and no obligation. You will gat the full
story on your potential for prestige, high
earnings and security. In fact, you can
become fully independent for the rest of
your life if you decide to start your own
business as 25% of the people in the field
have done. Remember, today, skilled
technicians can and often do out earn the
college grad. Put yourself in the picture by
sending for your NO COST, NO OBLIGA-
TION, INFORMATION KIT today. We will
mail it to you and you can be on your way
to a well-paid, satisfying, life-time career.
If the coupon is missing write’

C.T.1. Air Conditioning, Dept. 110-213
1500 Cardinal Dr., Little Falls, N.J. 07424

FOR IMMEDIATE ACTION CALL TOLL FREE
(BOO) 526-0890
(B00) 452-5757 in New Jarsay

No salesrman will visit your homa or place of work.

SEND TODAY FOR YOUR FREE BROCHURE
N N D B e .
[J Air Conditioning & Refrigeration

Other courses available. Check only one.
] Automation Electronics
[] Color Television Electronics

O Conservation
[ Locksmithing
[ Legal Investigation
[ Insurance Adjusting

Address

City

Zip

Phone | )



Discover the mast remarksble mallorder bookstors aver! Yo'l find
hundrads of manuess, industfial hapdbooks, paparbacks, rapiitts, and pri-
vately published papers cn windmills, metheng, |athes, milling machaness,
sdactric motor rewinding, industrial and mobile hydraulics, foundry books
of all types, sloohol fusls, satellite tv, slectric autos, hydroponic: gandening,
gl much, much more|

This is NOT a book club = just the very best books from the bast
publishers, Buy onty what you want, when you wanl Esch publication s
guaranbesd|

Build a lathe! a windmill!

Build & pracision lathe without power tools for sbout 860, It's trusl
See how oo man built a powerful Savonius windmilll the
Stanley Stesrmer patents| Grow vegetables i chasnicals in the dead of
wintar] Build radios that work for fresl Make soapl Tan hides! Sroke
rmaat! Start & mallorder business!

Buikd 8 professional quality shesr metal brake! Build jigs and lxtures!
Design and build a powerful anc welder! Loarn how to run throe phase
motoes on i phasel Learn about alternator secrets! Discover a re-
markable 2 page mechanical enginesr's handbook! Repair diesel en-
ginesl Laarmn slectroplating! Rum your caf on wood| Make your own o0
pop! Maks and recycle tools! Be a blscksmith! And on, snd on, and on. ..

Wirita for your copy of the latest jam-packed sdition of Lindsay's
Tachnical Books catalog. Send §1.00 US & CAN (83.00 foreign airmail]
o t:u'fa- llrm class postage snd hmmm

offer guality and only guality order, you know you'll be
mulﬂg the best books svadable. Discover for vn-urnlr what you've been
missing. 'Write for a catalog today|

mm?mﬂlﬂlﬁﬂﬁlﬂbﬂ!lﬂdl
bl into & powerful fumace that can malt
plumanum cans and scrap, pol melal, and
brass. We buitt one for about #1001 Uses
grocery store charcoal Twel. Pour custom
castings! It"s easy and relativaly safo. Cast
works of art, machéine pans, or iema for
salal Write todey for & catalog!

Lindsay Publications Box 12-JS

Bradiey IL 60915-0012

[ ]send a catalog! I've enclosed $1.00 ($3.00 foreign alrmall)

Name

Street

State

Zlp

FULL— SIZE FURNITURE PLAN

Catalog— o

Ower 170 different full-size professional fumiture plans.
Early American, English, Mediterranaan, Spanish,
Danish Modem. Chairs, Hutches, Cradles, Beds, Tables,
scores mora! Your remittance refunded with first onder.
Send today. No woodwaorking shop is complete without it

FURNITURE DESIGNS, Dept. PD-13
1425 Sherman Ave., Evanston, lll. 60201

ROLL-TOP

DESK

Just like tha one Grandfather had. Authen-
fic double pedestal desk 30" deap, 52" wide,
307 high. Roll-Top Unit adds 14" to height.
Both single curve and double curva full-
size profiles included. You'll love making
it. You'll love using it. Adds luxurious decor
to any room. A woodworker's delight!

Plan #139 (Double Pedestal Desk) $9.00
Plan #140 (Roll-Top Unit) .......59.00

Complete Desk Plans .. .$18.00

Merry Christmas and Happy Treasure Hunting

This scassn White's Electromion offers it
super sensitive 107 ws 8 special gift with
Is wery fnest metal detectors: SOOI,
BTy mnd D Serles 2 (iher TH'Ing ]
gifts for the 3000/1F and PI 1000 Sertes 2 in-
srumints. Metal detectors make Tantastic
outioor habhles—un and profitable—for the
whaole family,

Sale Eneds January 1, 1983

" CALL

L34
X e
AT
T )
TOLL FREE PA-3
1-500-B1 78811

WHITE'S ELECTRONICS, INC.  Sweet Home, OR 57856 @

PM OWNERS REPORT: FUEGO
(Continued from page 154)

manager observed that, A neighbor
complimented my Fuego's ride guality
compared to his 18980 Eldorado. And
there's plenty of rear-seat room, too."

Lack of headroom is a complaint we
heard fairly often, mostly from owners
of Fuegos with sunroofs. The sunroof
ceiling rests lower than the convention-
al roof, prompting a Georgia deli clerk
to note, “"The seats are comiortable, but
they stand relatively high, causing tall-
er persons to slouch. Even so, [ feel the
Fuego is the first car of this type that's
really comfortable.”

When we asked for comments on
quality and workmanship, the praise
fairly flew. Over 90 percent of our own-
ers rated workmanship good to axcel-
lant. *'Solid all the way," is how a Wis-
consin high school principal put it.

In the overall area of handling and
performance, a California naval officer
wasn't alone when he suggested, ™1
wish Renault would junk those THX
wheels and tires. Why do they have to
lock us into mediocre-handling tires?
I'd rather have Pirelli P7s."”

But a Minnesota graphic designer
also wasn't alone in stating, “Maneu-
verability is fantastic. The car comers
great. Unfortunately, there's not much
pickup in first and second gear.”

This last comment concerned a car
without turbocharging. In all, 16.2 per-
cent of the Fuego drivers we surveyed
agreed that without the turbo, this
engine needs some other sort of boost.
Several suggested going to larger dis-
placements and even adding a couple
of cylinders.

More horses, headroom

Whatever other improvements own-
ers would like, though, more headroom
and more horsepower topped the list.
These suggested changes, in fact, ran
neck-and-neck in our survey at about
16 percent. Other urgings included
adding a security shade to the rear
hatch and moving the horn from the
steering column to the hub.

The Fuego isn't a controversial car,
and the great majority of owners
agreed that it's a very pleasant one to
drive and live with. A sheat-mnetal lay-
out man from Illinois struck the proper
chord when he wrote on the back of his
questionnaire: ‘'l really can't say
enough good things about the Fuego.
My wife always says I'm too fussy and
pick up on little things. like the loose
stitch in our Lincoln's glove-leather
upholstery. But I find only quality in our
Fuego. It's designed and put together
better than any car we've ever owned,
and that includes the Lincoln, a Toron-
ado, a Cougar and more. Plus, with the
turbocharger, it's fun to drive.” P
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Easy-to-install
weatherstripping

Wonderstrip is a Mylar tape that offers
a simple. effective way to prevent
energy loss at windows and doors.

Install Wonderstrip around openings
by pressing the adhesive-backed half of
tape behind the stop molding. (Window
and door applications differ slightly;
see drawing.) Then, fold tape over into
a springy. lengthwise V shape.

When the wind blows into the seal, it
presses the free half of the tape tightly
against the opposing surface to seal
even the smallest cracks, [ts Aexibility
allows the Mylar to conform to irregu-
lar surfaces

The only tool neaded for installation

Mpylar tape is pressed onto stop molding
and chen folded over to form a “'V-seal "

is a pair of scissors. The maker guaran-
tees flexibility, adhesion and resistance

to both abrasion and temperature
changes for five years, The Yi-in.-wide
tape comes in white and brown. It's
about $6 for a 34-ft. roll, $13 for a 30-
yd. roll. From Manco Inc., 2040 West

NEXT MONTH IN PM

m The car Detroit will
build in 10 hours.

m New boats for '83.

m At last—how to get
a good shave.

m Countertops for
your kitchen.

SUBSCRIPTION BERVICE opulsr Mechanios Magazive will
ik recwipd from it reader of o complele new o remiewsl sab-
scraplion nrder, undeelake faifillment of that srder so s i pre
wide [he Arstrupy delivery to the Postal Serviee within =ix is
twelve weeks IF for sume Feason (his cannot b done, yuu will be
prompily Feotifed of Lhe Bsue date that will beon yous subsrip
tiony, wilh & respuest Tor any fecther instractbens you may have
roncrrtsitg youd ofder. Phrese addeess sl sueeh orders bo s gl
alar Murhanbes, I Box LG Des Manes. heen 20050,

Shesuld wou bave sny prebdem with yoar subserplion, pleass
writé Joafi Harris, Uistomer Service Depariment. Papular
Mechanies, 100 Box 1w, Des Moines, Tows 8550, To sssure
pilsrkest wervice. please emchese yoar musling inbel whes writing
tu uE of when fenewing your subscriplinn

Bemews] urders must b receved ol least vgrht wewis prios to
wapiration o msure centimasd service

110thSt, Cleveland, Ohiod4 102 —H. W
POPULAR MECHANICS « AANUARY [983

F.0. Box 10060, Des Moines. lowa 50350
Please ariter
my subscripbian 1o

Y E S " POPULAR MECHANICS for;

O 1 year $11.97
] 2 years $21.97

Paymentof$_____________ isenclosed.
Bill Me

WJIPM

Instial hpre
Hama {please print)
Adorass
Cay Bratp &ip

Your first copy will ba on its way 1o you in s 1o
welve weeks. Wailch for il

A publication of the Hearst Corporation
Charge orders subgect b publisher's acceptance

[Abere praces apply in U5, & Possesseans only. Canadan
and foreign prices woon neguest. )

CHANGING ADDRESS?

If you're planning to move, please hol us know a
least gight weeks belore changing your address.
Attach curment addres=s labei and f§ll in your name
and your new address. This will aerve to insune
prompt service on your Subscription.

Send old iabel with yewr name
and new address to:

POPULAR MECHANICS
F.0. Bax 10064, Des Maines, bowa S050
or call toll-fres: B00-247-5470
State of lowa residents call: 800-532-1272

MAME =

Please prir)
NEW ADDRESS
CITY STATE 2P CODE

Build this beautiful
Dome Home

Enjoy super affordable

and low energy bills

Save up 10 60% on building costs and up fo 50% on

wfilitses Beautitul Monlerey Domes geodes home

kits are axiremely energy-aificsent, wnbelsvably

sirong. earthguake ressiant. and easy to assemble

Mo special tools or skills necassary. Oud unigue.

patented bulding sysham makes home consirucison

a reality 1or 1hé Rovice

Monterey Domes pre-cul, colgr-coded shell pack-

ages viart at 53905 Models up o 1500 5q

Sand for our gacklng color Catalog & Plans Book -

over B0 fact-hiked pages of beautilul affordabie

nameas

Write tpday' Monterey Domes, Inc.., 1760 Chicago

Dept. AG-1  Riversioe, Calil, 22517

r _§F & 8 &0 0 8 B __N __J} .}

O Aush ms your 90 page CATALDG & PLANS
BOOK Enclosed is 34,00, postage included.

I O Alsosend your ASSEMBLY MANUAL of an sddi-
tional §5.000

HABME

| 2coness

. CITY, STATE. ZIP
Mail To: MONTEREY DOMES, INC,
1760 Chicago, Dept. AG-1
Riverside, Calil, 92517 MOMTERE Y DOMES
1 =« & _ ¥ _§ _§ ¢ ¢ |

Eiwie
as
pages of our new catalog.

Our new 244 page catalog is filled not
just with pictures of great hand and power
tools, bur carefully written specs, detailed
illustrations and recommendations from
craftsmen who've spent much of their lives
making, using and testing tools.

You'll know whar they look and feel like,
and you'll know how they fit vour needs.

We believe you're not the average
craftsman. So why should we SR
give you an average caralog? g8

» Garevte Wade Co., EL]
16] Ave. of Amerscas, MY, N Y 1013

. Pi send 244 catalag of winsd woeking
S vy, i sl et Enclid 95,00

T e
o Akl 5
: ity

: A ary FAT
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SOTZ GARAGE SHOP HEATER

s PRODUCES MORE HEAT THAN 2 OR 3
HIGH PRICED WOOD STOVES

« TREMENDOUS RADIATING SURFACE
AREA GIVES YOU MORE HEAT WITH LESS
WOOoD

= Aitight design ond droft control en-
gineered to limit the amount of oxygen
entering stove for controlled, safe, affi-
cient heat. Pravents aoveiing so drums
can't burmn up.

= Use of draft confrol allows you to heat
large of small areas. Basement instalia-
tion heats your entire home. Graat for
your garage, workshop, or calin

*Top drum squeezes 40% more BTUS
from haat narmally lost up the chimney,
Haawy steal kit bolts together quick and
2asy.

PRICE

FACTORY
PICK-UP

$28.95

DELIVERED

TO YOUR DOOR
30-Gaol-Bottorn  §32.95
55-Gal-Bottom  $38.97 $34.96
TopKitfitsboth  $20.97 §17.96

ViSA AND MASTERC ARD RUSH ORDERS
CALL 1-800-321-9852

(INSIDE OHIO CALL 1-216-236-5031)

or SEND CHECK OR MOMEY ORDER...
Sorry. o CODs

* ALL MODELS SAFETY TESTED TO UNDER-
WRITERS LAB. SPEC. BY GEISSER ENGRS.

« Burns over 24 hours.

SPECIFICATIONS: Door, dood frame, NMue colar, drof
control. internal draft channel of 13 go steel legs, 1/8
inu sheel, hinges. kaich, cafch of 316 in steel. nuts ond
Dot Tep D Conneciod flonges. pipe assembly, 4
mesting brockers, riuts ond Bolls

5550l showe has KING SIZE 153" diogonal aoor opening
30 Gaol shove P 9% round door

huﬂnmlﬂi
laclory pick-up

°34.96
$28.95

kit comverts 55 gal, or 30 to 15 gal, drum
(not supplied) into high capacity stoves.

I:Iﬂ'hum IH‘
factory pick-up

Potented INTERMAL DRAFT CHAMMEL-A
entering top draft confrad is preheated as
it is drown down Inside of door and is
sucked into bottom of heater with a tur-
bulent action, mixing with the wood
gases. This makes the Sotz stove tops inaf-
fickency.

SPARK-PROOF DESIGN Because of our in-
ternal draft channel, hot sparks cannot
jump out of heater as in others with draft
straight open to fire,

GUARANTEE. 11y tha Sofr Meoter Ki ot our risk
If Perithin peme yesar) wou don't ogres f outpeforms any
wood heoter monay con Duy. o (within 10 yeors) it 1he
kit crocks warnps of Burns up wour money wil be e
furedend. Including shipoing charges. We hawe been in
Dusirsigs 26 yors S0 Dock it up, Weite 1or frese infiormiortion

Solz Corporation, 135643 Station Rd., Columbia Station, OH 44028

NOTHING TO LOSE!
Unbelievable! That's the only way Lo
describe this stove. | believe it’s the last
one 'll ever need. 1 purchased an Atlanta
Woodsman three vears ago and literally
blew it up. Then | bought o Shenandoah. ..
I couldnt regulate it and when 1 did it
was 8 wood alligator and wouldn't give
heat. Then | decided to give vour barrel
stove a try (I had nothing to losel. This
single barrel gives constanl even heat,
uses less wood which are oak slabs, and
only needs tending every eight hours
while heating a 2,000 ft. old Victorian
home. 1 have assembled four stoves for
friends who are as pleased as 1 and am
sending for my fifth kit, plus a Lift-n-Saw
and Woodstove Tools. ..

P. Mathewson, Willimantic, Ct.

WILL BARRELS BURN UP?
Please send your curreni catalog as |
have 2 prospects for some of your heaters,
1 have been using mine since 1978 and am
very well pleased with iL. Everyone that |
talked to around here said it would not
work, that the barrel would burn through
in no time at all. Well if that is the case |
wonder how they would explain the
original paint on the barrel that was on it
when [ got the barrel. Thanks again for a
fine product.

Gerald Fulkroad, Millershurg, Pa.

BULLISH ON SOTZ!
Jpurchased direct from your factory
your two barrel stove kit. | raise English
Bulldogs professionally, and 1 have a
kennel made in an old farm barn. It is only
partly insulated, having erumbling
cement walls and 8 nine foot ceiling. It

cosl me over 3500 Lo heat a 40x40 fL.
room in it last vear using LP gas. We just
wenl through a cold snap the first week in
Dec. and I -am very pleased to tell vou Lhat
thanks Lo your stove kit, the two LP gas
heaters never got off the pilot. The day 1
gol the stove running, | threw in a couple
of good size chunks of aalk, set the damper
at about half open, and making sure the
fire was going good, T went into the house
for dinner. Returning to the barn about
one hour later, I found all my dogs pan-
ting from the heat, which was about 30
degrees. | can't imagine how much heat
the stove would give off if it was full of
wood! | have found that now [ can give
my dogs adeguate ventilation without
worryving about 855 going out the LP gas
flue. Your harrel stove also out performs
our combination Heart of the Home con-
bination wood LP gas furnace in the
basement of our house.

A R. Peterson, Plainview, Mn,

SPORTSMAN'S CHALLENGE
I have easily split several cords of fire-
wood consisting of white cak, cherry,
poplar, and maple, all with amazing speed
and with minimal physical exertion. ['ve
even participated in a “Sportaman’s
Challenge'” against a hydraulic splitter,
against which my..maul proved much
faster. My only regret is [ have now sald
the maul to the owner of the gas powered
hydraulic splitter, who was completely
amazed by its performance. During these
times of phony advertising and cheap
workmanship, 1 am truly thankful to find
a firm who is honest and sincere and pro-
vides quality products.

David A. Hojnacki, Monroe, Mi,

WIFE'S DELIGHT!

- Your publication moved me Lo try the
“"Barrel” stove, Even though I'm new at
this woodstove business, I've built a
barrel stove, put up a good chimney and
have been burning since early Sept. .. My
wife was delighted to tell the ail man that
our tanks are still filled to the top since
our last delivery. We have already saved
about 5300 some odd dollars with this
new installation,

H.J. Ramirez, Parksville, N.Y.

SOMETHING'S FISHY

1 will start off by saving your barrel hoater
kit is the best investment [ have ever
made...My brother has a Fisher Stove,
but he says he's getting rid of it and going
to order a two-barrel kit from your com-
pany. It's very seldom this day and time
you truly get a bargain, and as [ have
told everyone around my community,
your barrel kit cannot be matched. My
brother, he has bragged about my stove
every time he comes around...now that he
has your kit, he's advertising his new
Fisher Stove for sale. So that shows you
how good vour product really is...we are
spreading the news about our satisfaction
from your products. P.S. Every cold night
1 give thanks Lo your company.

Canie Alexander, Bristol, Va,

NO GAS PAINS

Your 56HDD kit works great. The gas
furnace hasn't come on since the wood
burner has been installed, and it heats the
whole house, Keep up the good work,
P.5. Thanks for your fast service.

Don Buckner, Mineral Ridge, Oh.



Moped
$220

Tiger Eye Ring

.,

Surplus JEEP
i gy FOB
e jﬂ Germany

Can order one

Ecuador
Orlon
Pancho

' s638

Lock Blade Knife

$1.34

B.L. Mellinger,
Internationally-

ad only a few yaars
my garage with less
mr business e
will

sonal experience.
FREE REPORT.

mous World Trader,
E:nwn mMall Order Ex-

r Co. "l start-
pert; President, MB!H:::. part time, in

than $100.Today
mpire spans the globe. |

eed using my per-
nelP derience, Mail coupon for

: SAMPLE IMPORT FREE!:

...and I'll tell you exactly how to turn it into big money!
A R R EE X EEEEEE RN RN N B

MAIL FREE SAMPLE CERTIFICATE — Get Full Facts

How to start your own big profit
HOME IMPORT BUSINESS

24 27 MY PLAN STARTS YOU FAST...Shows you how to
F

Buy Below Wholesale

MEN-WOMEN...Turn Spare Hours or Full Time into INCOME!

DISCOVER PROFITS OF IMPORT! My Home Mail
Order Import Business Plan guides your every step. ..
it is based totally on my personal success, Shows how
to deal direct and cut out costly middlemen. . .s0 you
keep all the profits! I do the *hard work" for you. ..
by traveling the world to find dazzling “first time of-
fered” new imports. The actual sample | will send you
Free is typical of my import discoveries. You can pick
and choose from more than 24,000 products. Deal in
one product or 1000’s. Buy below wﬁnlesalc.

YOU CAN START IMMEDIATELY. I arrange free

ETERED

START WITH 24,221 \yaroh

PRODUCTS!

Many you can buy one at a
time or order in quantity, like
one LCD Watch $9 ppd. or 60
for £7.95, MOPED $285 FOB
or 5220, for 200. New govern-
ment ruling makes thousands
of imports free of any duty
whatsoever. You deal direct
my International Traders way.
Cut out greedy U.S. specialty
merchandise middiemen. Real-

Iy deal direct.

Mechamcs 15 Pece
TOOL SET
Dady 175

Fram
Dernemi

PERSONAL GUIDANCE!

| believe in giving you my personal heip!
Regularly | meet |.T. Members at regional
closed door Séminars across the country.
You will be invited to these meetings.

1000°s more dazzling products you can buy DIRECT!

Walkie Talkie
Golf Balls

Baseball Glove
Telescopa

Electric Calculator
Sapphire Ring
Spinning Reel
Radio -

Field Glasses Ring
\53.55 $1.28

HNow 2 e
ﬂﬂ.l:sf Spinning
E

Genmine JADE
MECKELAL

ET:&:EEETE 5= B. L. Meallinger/The Mellingar Co.
& Electric (&= 6100 Variel Ave., Dept. £2251
gl = /7~ Raor (2% Woodland Hills, CA 91367 YLTrPaE_T;ANT
AMIFM $370 M=Send FREE REPORT, “How to lappear below te
. . Import _and Export" . . . also lqualify for Free

PLAYER
::,';':,“"m zation . . . instantly puts you in direct contact with

suppliers abroad. I show how to operate anywhere.

Age no barrier. Ideal for spare time husband/wife or

retirement business. My report, “How to Import and

L.C.D. membership in exclusive International Traders organi-

Export” tells how to do it. No obligation. No salesman
will call, Certificate brings your free gift sample import
Metal Detector and everything else.
$9.25 FREE CATALOGS!
M Now! Ouick Double Profits
Az a Member of International
. 3 Traders you also get free cata-
Jade : ; logs of specialty merchandise
to order at rock-bottom prices
from big U.5. warehouse.

o

E-:m;t;
Recorder
§12.80

Roal Brass Bach
Many Styles

Reel
$1.30

- actual Free sample import. Every-
- thing you sand mea |s mine to keep
.- without obligation. Show me how
£ | can start a profitable homea busi-
= ness of my own.

sample import. Be-
cause of high cost g
and limited supply ,E
I hereby agree tolk
my requesti
to one, and onel
OMLY, Free sam-j
ple Import. | have
not previously re-g
quested this Freal:
sample. | am over
18 years of age.

Initial here

Age

Cigarette Lighter
Beer Steins

Rifle Scope

Phone amplifier
Movie Camera
Fishing Rod
Swords

Black Forest Clock




CLASSIFIED ADVERTISEMENTS

Rate: $5.70 per word payable in advance each insertion. Minimum insertion ten words. Bold face capitalized words—$1.00 per word additional {First
word set in Bold Face at no extra charge, Zip Code Free.) The next avallable issue 1o place an advertisement in America's No. 1 Classified Section is

MARCH. The closing is JANUARY 3rd.

Send remittance payable and order to Popular Mechanics, ATT.: Hildegard E. Kappel, Class. Adv., Mgr., 224 West 5Tth Street, New York, Naw York
10019, Please indicate Heading under which ad is 1o appear. As a consumer service and in cooperation with our mail-order advenisers who use post
office box addresses for their convenience in handling your order, Popular Mechanics maintains a register of such mail-order advertisers containing

Advertisers using

their complete names and street addresses.

P.0. Box number must furnish complete name and street address for our records.

To avoid delay in the publication of your ad, please send descriptive materials or sample |iterature with your request.

AUTOMOBILES

MPG INCREASED up o 35% with now gas uaporizer.
Ready b inslall ursl S48 00, plans $9.00. MPG, Box 1230,
Winttwop Harbor, B, 600065

VIDED TAPE pre-43 Strest Riod Show, BelaVHE 551.50,
Box 420303, Sacramenta, CA 95842 Visa WG

PROPANE-METHANE-MATURAL GAS Conversions,
CARS-TAUCKS-Build Yoursed, THOUSANDS SATISFIED
UBERS! Write: Fleming Enginesving, KPM, Remsan, NY
13438

CONVERT your pickup body 10 a Mnl-Dumg quickly and
easily. Send 55.00 \or plans and delais 1o E.2. Hydraulics,
PO Box 282, ML View, Ark 72560

SUPERCARBI|! - Fartastic Gas Mileage! - FREE Deatails -
DynaTek BY, 720 Jovdan, Aockioed, llinis 61108

INSTALL TURBOCHARGED DIESEL in car, PUL, AV for
uncler 51500, Gel 30 MPG. Cheriookid Source US diesels,
SR0¥ & cyindins. Thowsands chaaper (han Parking, Daulz of
Murphy. Send sell Addressad Stamped Emvelope for fres info.
Digsel Department, Boe 1833, Walla Waka, Wa 99362

“SUPER MPG Sysiemsl” Feveaing Dsiais— SASE.

SAVE GASOLINE! Bypass pollulion devices - - easily,
rewarsibly! Posco (GB-1), Lalrangeville, NY 12540

PROPANE/GASOLINE DUAL-FUEL AUTO! Comvarsion
Ptars and Instructions, Parts Sources. Only 310,00 RDA, Box
873, Concord, NC 28025

HIGH Milaage Cartwreiors, Free Dwatails. Box 88, Draper,
Liah 84020-0585,

PLASTIC COVERS lor small and medivm size cars. SPE-
ClAL PRICE. 326.50. Cowers, Bon 2184, Kefiming, Ohio
45470,

TRIPLE Yow MPG Gasoline Vaporizor, Flans, Kniess,
R2PA, Bowling Grean, MO 63334

h, Bow 322, Montrose, CO B1402

ELECTRIC YEHICLES

MOTOR:In-Wheel, Comphite Luces DC Motor Gear Reduc-
ton, Tire i Compac! Unit INDUSTRIAL QUALITY. inlo.
52.00. ¥ost. Rt 1, Bow 37, PM-183, Sauk Cify, Wisc. 53563

HOVERCRAFT Plan Al Sizes, Catalog $1.00. Universal
Hovercrafl, Box 281, Condova, Ilnois 81242

BOOMERANGS— INCREDIBLE Comebacks! Selecl
Omega, Traditional Shapes . . . Exciting Fun. Unigue Gift lor
FriandsFamity. Frea Catabsg Boomeranghlan, 308 Parnk,
Manrow, LA 71301

SIMPLE Cyclone High Performance Homebwitt Howercrall.
Informateon 51, Westorafl, Box 72528, Bellewue, WA BBDOT

CB-RADIO, TV & HAM EQUIPMENT

POLUICE Scanners, Crystals, Antennas, CBs. HPA, Boa
19224, Derver, GO 80219

LINEARS - Send Stamp for Detaits - MATCO Emcironics,
Baox 3160, Cadillac, M 38601

BEARCAT Scanners. Dwscounted. CRYSTALS 52.75.
RADMOSALES, 3462 Qakland, Oshkosh, Wis, 54501

AUTO SUPPLIES & EQUIPMENT

ALTERMATOR OGeneraior Hebuwiding Book. Price:
Hedelund Enginearing, Box 26024, Las Vegas. NV, BR126.

PARTE: Army Joep and tuck pars. Spame Pards &
Equpment Co., P.O. Box 751, Leminglon, Kenbucky 40501-
0751

ENGRAVED DASH BOARD HAMEPLATE Irncluding Your
Car Insignia. 114" = 4" Specily Gold or Silver Color. Send
$4.00 With Engraving Instructions To: Sundance Engraving,
Box 912, Aeading, PA 196(3.

CUSTOM Trim Kis & Prolecive Mokdings, DIYS
ics, PO, Box 4724, Lalayefis, Indiana 47903

SASE

AUTOMOBILE RETUNING FOR MAXIMIZED ECOMOMY.
Simpitied techniques mcreass MPG parformance greatiy.
DETAILS FREE! Tochnpering, Box 15088, Prnceton, M
08540, CALL TOLL FREE [800) 526-0907. (Recsrdng).

NEW STEEL REPLACEMENT PAMELS, Hoods, Fenders,
Griles and Bumpers for many loreign and domeslic cam and
fnecis. 1,000 of paris in slock. Sand 54.25 for your 40 page
catpiog. DEALERS INQUIRIES INVITED. JR Auto Parts, 677
Cantral Avenua, Albany, New York 12206

PRODUCTS in ths column EXAMINED — TESTED. $1.00.
#nd Oipinion, Box 1095, Klamath Falls, OR 87601

COMVERT Your Car, Van or Truck it 110 Vals Insiantly,
with Engine Running On Or Of. Converter Plugs Easdy into
Dashboard. All your Housshold Appances Can Be Plugged
Imo Your Auto Including Your Porable TV, Ideal for Picnacs o
Sales Peopla. Send 524 99 30-Oay Guarantes. Claxton, Ine..
P.O. Box 410, Times Plaza Station, Brooklyn, NY 11217

SEMD $1.00 For Brochure On All Types Of Automabile Anti-
Thett Devices. Send to: Cludon, Ing, PO, Box 410, Times
Plara Station, Brooklyn, NY 11217

USED CAR SALESMAN TALKS! over sty pages. anec-
dotes, kacts, how 1o shop. trades, financang, Rule of 78's and
more. Inside Information Guararised o Save money. 55,000
4. T. Publicalions, Bax 11113, Arlnglon, VA, 22210-2113

BAVE GASOUNE EVERY TIME YOU DRIVE! Wilh the
pasaline Vaparizor that tsn e Gimmick. WHIRLWIND GASO-
LINE VAPORIZOR by Auto-Cart of America. Thia package
includies the 100 page guide “Secrets of Better Gasaling Mile-
age . YOu can save up o 20% on your gasoling costs with this
100% Guarariend package. For FREE brochure send name
Bnd adoress Immediately to: Mega Marksting, 2111-M 30h
5t Ste. 11034, Boulder, GO 80301

GAS 25¢/Gallon. Detalls $3.00 to: Nabbers, 323 Franklin,
#8004, Checago, Il GOG06-T065

LEARM The Secrats of The Three Highest Mileage Vapar
Carburelors Working, Drawings And infcsmation On All Three
Just §12.00. Plegss Maks Chacks Or Maney Orders Pyl
b US Pals, PO Box 21603, San Josa, Calit 85151 - 1603

DISCOVER SECRETS OF & MILEAGE MPROVING
DEVISES. How they work, how Ihey e buifl. Digrams, work-
ing descripbons. ALL &, $3.00. HERC DESIGN, F.O. Box 10,
Concond, MA. 01742

HHGH MILEAGE CARBURETION! Mewsietier for beter
mideage, Single issue §10.00, yearly subscription $32.00. (De-
tudls Free). Aeno Sales, Raymondvilie, TX TESED
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DIESEL Engnes, Heavy Duly, Repower Pickups, Molor
Hesmes. Ete. [512) BB1-2264

INCREDMBLE! That's what your awiemaobile FM receptian
will be with FM X-Pandes, only 47« &« %", increases recep-
tion ard range only $26.95. Meavy Duly miing noSe Suppres-
sor will stop most auto sound system noises only 1595, Mon-
&y Back Guaraniee. Send to: Mid-ABartic Resources, P.O.
Box 313, Springheld, PA 18064 Send stamped sell-
aidressed envaiops lor complete list of aulo msiallation ots
and OoEsSOmE.

VOLKSWAGEN Cwners - Buy Pars At Discount Prices!
Frosa 108 Lister Sireet

MOTORCYCLES, BICYCLES,
MOTORSCOOTERS & SUPPLIES

G0 KART, MINIBIKE. MOTORBIKE PARTS. Tires,
Chutches, Molons and Compiata Carts and Mire-Bikes 8t Dis-
coumt Prices. 32 Hp. motors $106, 5 Hp. $123. Send $1.00 for
Booidgt, Mortharn Hydraulics, P.O. Box 1281, Dapd, PM-MB,
Burngwils, MM 55337

GD KARTS, Mmibleas, ATV's. Kits, Paris, Lowast Prices.
Catakog 52 00 Refundable. Kar Warld, Dept. C, 1488 Menior
Ave., Paineavile, Ohio 44077

BICYCLE TRAILER KITS Top quality at hatf the cost of
fireshed traders. Frea brochure. PO, Box 3233, Escondhido,
Ch. 82025

BICYCLE ENGINE, 175 MPG, 4.5 Lbs. 348,95, Sena §1.00.
Yost, AR1, Box 37, Sauk City, W) 53563

IMPROVE CB PERFORMAMNCE! Modifcalion hardware,
books, plans. Catalog $2.00. CBC intemational, Bow 31500,
Phoane, AL 85046

AMATEUR Talevigion Converter Kits, Catalogue: 5200 [ra-
fundable). NDSOO, Box 126562, Dakas, Texas 75225.

ELECTRONICS
GOVERMMENT Swplus recalvers, rarsmitters. snogper

scoopers, pars. Calslog 25¢. Meshna, Mahari, Mass
01908,
SAFE! . .. Mew lile - saving electromnic anmband. MARVEL-

LOUS For all cuddoors, Sports. Patented. Full refund, Send
orafl $12. information 51, FOXHALL., P.O. Box &1, Calexdco,
Caslomia 82231,

MECHAMICALLY INCLINED? Assemble Electronic De-
vices, yous home. Knowledge, Expenence not necessary.
Tum your SpareFull tme nio cash. No Invesiment. Free
datails wote: Elecironic Developmen! Lab, Box 1580PM,
Punelias Park, FL 33585

COMPUTERS

TRES-80 COMPUTER DISCOUNTS. Lowes! proes amy-
whire." Free price list. Fadic Shack. 1758 M. Deisea Or.,
Viraland, MJ 08360. BO0-257-0426.

SIMCLAIR ZX81 OWNERS. Recesv four progriems manth-
Iy on cassette (Entertainment, Household, others). 1K 535
yearly: 320 six months. 18K 550 yearly; $30 six montha. Sam-
ple 35 ZXEID Clsb PO. Box 22445 Baitmore, MO,
21208,

HANDICAPPING Programs far Dogs, Thoroughbrads and
Harness Faces. Cstalng $2.00. Dave Frey, P.O. Box 874,
Hatonal City, CA 82050

COMPUTER BOOKS 20% OFF. Free kst PRM, Box 1180,
Minnedonka, MN 55343

HANG GLIDING, AVIATION

STEREQ, CASSETTE TAPES, ETC.

CHOPPY ultralight single seal holicopter. Simpified con-
struction matorcycle enging. informations 53.00. Palymova,
Box 670"M", S1.Remi, Quetec, Canada JOL 2L0

DESIKIN Build Auplanes, Hang Ghders, Simpstied Pubbca-
bons. Brochure 20e. MoCoy Alcral, 12820 5. Figuerna, Los
Angedes. CA BOOG1.

“N FIMAL" 5th denanaional aviation an by Jim Dungey a
stunning parspactive iom the lof seat m beautiful cokor, tha
buths dalghd® 22 =37 poster $3.50 plus §1.50 ph. Check or
Maney Ordars 10 5D Art, Box 474, M. Veman, MY, 10650

ROTECT RALLY ULTRALIGHTS Fiys like a real eplane.
Rally 28, Z-seat Aally 3 and armcbatic model Send $5.00 for
complete data pack. Fotes Enginearing Inc., P.O. Box 124PM,
Duncamadlla, TX TE118

SPACE & ASTRONAUTS

ANTIGRAVITY Propulsion Devica, Free Brochurs! ADA,
Bow BTN, Conoord, NC 28025

HOVERCRAFT

AERO-CAR Amazing Hovercralt buill egsiy with ordinary
o0l LAwnmower enging power. CArTies Ona man pius. He-
e, Mies forward, backward. Skdeways over land'Snow waler.
Complele consiruction plans and brochure, $6.95 Asso-
Projects, Box 5118PM, Clinton, Maw Jersey 08809,

RECOAD-TAPES! Discounts to T3%; all labels; no pur-
chase obligamans, rewsietlers; decownt dividend carlificates;
100% guaramiess. Free deids, Dwcount Music Club, 650
Main 51, P.O. Box 2000, Dapl 1-0183, New Fochelia, New
York 10804,

FREE Head Cisaner Taps With Order! Case O Twarty,
Pramium Ouality, Blank Cassettes. C-80— 8524 85, C-90—

$29.95 Phus 52,00 5'H. Send Paymenl To: image Magnetics,
Box 9. Pequannoch, New Jemsay 07440

BOATS, OUTBOARDS, TRAILERS &
KITS

BOATKITS - PLAMS - PATTERANS - FRAMEPACS -
FIBERGLASS MATERIALS - World's largest calalog - 300
Desgns - BB’ - Plywood - Fiberglass - Steel - POWER-
BOATE - Inbgards - Quiboards - Cruisers - Gportfishers -
Hydroplanes - Aunasbouts - KAYAKS CAMOES - Lage Selec-
ligh - SAILBOATS - Daysassra - Tradersabars - Mullibulla -
Motor Sailens - FIBERGLASS - Cloth - Resins - Foam- C-Flex -
CATALOGS 52.00 - "Includes FAEE Materials Brochure -
Hendware - Fasienings - Equipment - Riggingsails - Gluea -
Eic.” - (Book " AMATEUR BOATBUILDING ™ - In - fMeqgiass -
Piywood - Eposy'Wood Saturaton Technigue - $8.00).
CLARKCRAFT - 16-P Agqua Lane, Tonawanda, MY 14150

(Continued on nexi page)




BOATS, WT“KIR.EI. TRAILERS &
[Continued from preceding page)

KAYAK-CANOES-PLANS-KITS-PATTERNS- Lage se-
lection in liberglass-phrwood-CATALDG 51.00 [with Boat-
buliders Guide - 52.00) - Claskora®t - 183 Agualane.
Tonewanda, MY 14150

EVINRUDE 1982 Bargans . .. all sizes . . Sooft McCulloch
parts . . . $1. handling . . . Electra Marine, 510 Memck Road,
Lyribeook, Mew York 11583

FIBERGLASSE - RESING - Foams - cloth - epoxies - mal -
eic. Feclory prices - CATALDGUE 59,00 - [Book “COM-
PLETE FIBERGLASSING™ 3800) - Clarcralt, 16-P1
Aqualane, Torawanda, NY 14150

BOAT KITS - 27 iraserable models - POWER and SAIL -
B'-30'. Molded fiberglass huls and decks come lachory
asgembiad - you install lactory suppied imterior, Save half fac-
Tory-Dullt cost Mo expenence required. 46-page calalog -
$1.00. Luger, Dept. BC-83, 3800 West Highway 13, Bumsvile,
Minnesota 55337 612-880-3000

BOAT PLANS - Frame Kits - Pafiems - Hundrads of designs
- Wood - Fibwgless - Steel - Powarboats - Sailboats - Out-
boards - Canoes - Kayaks - Aowboats - Houseboats - Duck-
boats - Sporifishers. Easy, proven methods .clude
insiructions espacially ko amaleurs b assure professssnal
nésalts. Mo Lotting! “Supplias” - Fastenings - Fibanglass - Fas-
ms - (ues - Bpars - Books. Send 52,00 for Huge 144-page
calaiog of 34.00 Airmad. Includes Friee “Boatbuiding Sup-
pims” brochure, GLEN-L Marne, 9152 Rosecrans, Box
TSEMP, Balfiower, CA S0T06,

CAMPING EQUIPMENT AND TENTS

NEW PORTABLE WATER Furilier . . SWI55 MADE. Ideal
Feor Backpacking . .. Camping . . Survival, .. PRE-SEASON
PRICE, £19.95 Plus Sheppung. FREE INFORMATION. Hill's
General Stora, 12841 Hawthome, Sufe 527A, Hwwlhome,
Cahfornia 80250

ATHLETIC & BODY BUILDING
COURSES

BIGGER, More Powarful Muscles - faster!! Free Booker!
Univarsal, Box GE94A, Delrod, Michigan 48240

RUNNING. Fitness Made Easy, 53.00. P.O. Box S0323,
Hanahan, 5.C. 28410

REFAIR Pams hor chainsaws, Ewnmdwers and small
engInes combing hop guality and low prices. Shop (ools. Gusd-
anteed. Free Catalog. For special dealer information also give
tax no, and company narme. Aepair Parts, Depl. 40803, Box
10308, Efig, PA 168515

SILVO Hardwase, 188 page Hand & Power Tool Catalog
5$1.00, Dept PM3-1, 2205 Richmond St, Philadsiphia. PA
19125

FREE Ingustrial Buyers calnlog for home craftsman. Buy
equipment Bl same LOW phoes as large indusirial plants,
Turnkey, JGPO, Letchworth St Bulfalo, NY 14213

BANDSAW BLADES, Carbide Tipped Saws, Ary Size,
Fige literaune, King Saw, 8541 Tidewater Drive, Norolk,
Virgnia 23508

1400 Cailalogs Ligied and Descrbed. Sources lor Every-
fhing Imagmnable. $4.00. Masterog. Box B79-B, Fairfax, CA
Gek5e30.

SMALL FOUNDRY Fumaces, Supplas. Free litersture.
Pyramid Products, 3736 South Tih Avenva, Phosnix, Arizona
a5041

LATHES — Linimat— baximat Sharline Enco. Catalog
51.00 Sheg Supphes 51 00, Camphall, 21000 Sebna RAoad,
Springleld, OH 45505, (513) 322-8562.

BRASS, Aluminum, Stainless Steal. No minemum. Wiite:

METALS, Box 11204, Clyton, MO 53105

STEEL, Aluminuin. Brass—Shest, Bar, Snop Supplies
Plans. Wiite: CEIL, RR1, Box 163, Cameron. IL 61423,

tems costing Mousands more. $4.85. Mariah, Bex 28365, 51
Louis, Mo. 63141

ACCURATE Tima fom ow Sundal! Free Detais,
Halioclock, P.O. Box B2, Nunaca, Michigan 43448

WHOLESALE Solar has 1000+ Brand Nama Prog-
ucts, kieal for DFY. Bond $11,45 to: Wholasale Solar Cataiog,
F1. 3, Box B7, Fustburg, VA, 24588, Dealer Inguires
Inwied.

FREE HEAT FROM ALUMINUM CANS Inexpensive, Easy
o Buid. Portabée. Heat Home, Shop—Grain Dryer, Complate
Plans, 58.00, Morbe - 101, Box 353, Anoka, Minn. 55300

BULD Efficent, naspensive SOLAR COLLECTORS!
Energy. P.O.B. 14204, Shalimar, Flonda 32578

SUNLITE SOLAR CELLS 4" diameter rated 0.45 Volta 2
amps. 5T 00. 10— $55.00. 0.5 volts 2 amps. $65.00. EJ Sales,
PO, Box 3084F, Cenlerna, Michigan 48015

HYDROGEN FUEL! Complate Elacirotyzes and Auto Con-
wargion Plans. Plus information on Gate and Ganar-
MWFrn Compilete Package: $10.00. RDA, Bax
873, Concord, NC 28025

WIND Gansrator, build your ovwn lor sboul $300. Frea infor-
mabion. Send 25¢ to cover poslage: Wind Erergy, PM, P.O.
Ban B41, Paradize, CA D506

HOME HEATING, FUEL SAVERS

MACHINIST'S WALL CHART. Inch-dacimal equivalents.
Serew and pepe hread sizes. Much more, Color-Coded. 57.00
posipad. BAY-COM, Box 1803P, Acme, MI 48610

USED Caterpillar Equiprmeerd Baught and Soid 1o |ndhaduals
at Aeasonable Prices, Cal. 600 Baker, Portageviie, MO
63873

INEXPEMSIVE Weekend Project raduces Home Healing
Costs. lhustrated Solar A Heatar Construction Manual Prov-
&n design offered by non-profil srganizanion. Plans approved
h-rkumulFmH.'. $5.95 posipaid. Components also avail-
bl Ofics of Husnan Concarn, P.O. Box TSEPM, Rogers, AR
72756,

CASTINGS One 1o thity pounds. Grey ron or Sieal. Cine to
Troe hundred pesces. Call Foundry Direct — (B06) 774-2058

MACHINING POSTER. The Best Conwversions, Spoeods,
Trouleshoabng, And Mpre, 35.00. Phase, 6130 Aose Ave.,
Long Beach, CA 90805

FIREWOOD LOGS from SAWDUST Easy o maks simpie
imsbructions, §$10000. Todays |dess, Box 22304, San
Franciaco, CA. 84122

FREE HEATIl Compiete instructions $7.00, AERS. Box
184, Grand Ledge, M 48837

BELSAW SHARP-ALL OWHERS— Sowve over 0% on
n@ma-brand wheats and hies! Immediate shipment. Free cal-
alog. Woodmasier, Dapl. H2D, 2849 Terrace, Kansas City,
MO 84108, (B00) 82186651,

BUILD YOUR OWHN SAWMILL! Inexpersive kits and plans,
Write: Sawmill, 35045 Ede Road, Lebanon, Oregon 87355

GAIN Muscular Weight-Completa Program: Roubnes, Prod-
ucts, Drugs. 35,00 Triade, P.0. Box 4774, Patsburgh, PA
15206,

. KUNG-FU Free Lessans. Send 51.00 fof Postage. MeLisa,
Bow 1755, Dept. PMB3A, Honolulu, Hawak 96806

BLACKSMITH SUPPLIES

LOG SPLITTER Plans, Build Yoursesf, Hydraulic Power, Mo
Gimmicks, Satistacton Guaraniesd. 1000, M. Franssen,
P.0. Box 483, San Lorenza, CA B4550-0483

HOW To Get Free Firewosod, 15 Practical Methods $3.00.
MSP, Box 161, Buchanan. Mich. 48107,

WOODBURNERS, COALBURNERS. New Solid Fual Alter-
nide, Clean, Plenghd. FREE information. SASE, Sagmund,
307 Lovsall, Kliwmeath Falis, Onegon 97601

FORGES: gas, coal — hamimers — iOngs = anvits = anwil
benches—all bigckamith supplies. Catalog 5200 (rebwded
first ordar) Mankal Blacksmeih Shop, 7B38 Canmonsburg,
Cannonsbung, MI 49317,

BATTERIES & GEMERATORS

WELDING, SOLDERING, PLATING

SENTRY Generators Wish Without enging. Big discount L)
Emterprises, Box 693, Oshikosh, Wi 54002

ENGINES, MOTORS, MAGNETS

REFAIR ELECTRIC MOTORS! ILLUSTRATED
INSTRUCTIONS! Modequap, Box 7265, Kansas City, Missoun
64113

PORTABLE GENERATOR: Bulld your own 1200 watt AC-
DC portable, convertable generator ior under $300.00. Com:
plete plans and drawings, send 5700 o Dale F. Hoag
Technological Servica, P.O. Box 264, Bemen Springs,
Michigan 49103.

TOOLS FOR SALE

MSCOUNT TOOL Catakogue - 51.00. Hoosier Delributing,
3006 Sampls, Soush Bend, Indisna 48613

ALUMABOND Mo wedding alummium mepars. Labosatory
tested. Beats Reingeration coils Use propane tonch. 55.85 K
moiudes ALUMABOND and soidar. B. « B. Enerprses, Box
432, Bellaro, Michigan 48615

CHAIN SAW POWERED, FIREWOOD "BUZZ" SAW!
Plans §1.00. Haddon Tool, Box 515, McHanry, IL 60050

SAVE 5533 on GAS WATER HEATING up 10 40% and More.
Control Aitachrmant - 3-y1. Guarentee. Delads Free: Pemry
Marketing, Box 303-PM1, New York, N.Y. 10021

DOUBLE INSULATED STORM WINDOWS AMATINGLY
INEXPEMSIVE!! BEAUTWUL! EABY! Plans $8.00 to: L
Culmer, Boat 511, Wesl Jordan, Utah B40B4

HOME CRAFTSMAN

ENERGY SAVING

<SAYE WATER- B5%- MNew shower head 37.95, Toilet trap
E7.95. MONEY BACK GUARANTEE, Lot prcng available.
Plumbeng Products, Rt 224, Orwel. YT 057600

“INSIDE MAGNETIC STORM WINDOW KITE™ - Looks
Greal - Saves Flenty. Send LSASE For Fres Inlormation. B &
M Products, 5575 Tuscola, Uman Lake, MI 48085

ENERGY SAVING PRODUCTS CATALDG 51,00 (Refund-
able). MATTINGLY'S, Dept. JP, Box 704, Newion, lowa
50208

BUY WHOLESALE Energy saving products. send 1,00 k.
Ensegy, P.OB. 823, Niles, Ml 43120

FREE calalog' ... Vensers, wood ioy parts/plans, lumbar,
books, fumiture plans, cane, upholstery, Victonian hardwisne.
Sirmplified wensering instructions ncluded. Hurry! Morgan,
W24, 1123 Bardstown, Louwsville, Kartucky 40204

OVER ?I PATTERNS! Enjoy making profitable wooden
gis, loys, housahold accassories. PLUE “Shop Secrets”.
Onhriﬁm Accenits (P-13), Box 262, Danvers, WA 01923

EXOTIC WOODE - Ebony. Indian Rosewood, Figured
Maple, Cuartered Spruce, Paulownia. Free ksl Write:
Vilowoad Lid., Box S84P, Shaboypgan, W1 53081

WOOD WHEELS WHOLESALE Free Catalogue, Bogert &
Hoppar, Inc, 175 West Carver Streed, Hunfington, N.Y.
11743

COMPLETE LINE af high quabty, iow- priced CUTTING
TOOLS, HOLDING FIXTURES, PRECISION INSTAU-
MENTS AND TOOLS, TOOL STEEL, PORTABLE ELEC-
TRIC- AND AIR-TOOLS, HAND TOOLS AND MUCH MORE.
Mo itams delivered free. Send 54,00 for 3568 page 1583 cat-
aiog, refundable wilh frst order. KBC TOOLS, P.0. Bax 343,
Starling Halghts, Michigan 48078

BRITISH Whitwarth wranch sels, $14.00. SASE. JRC. Box
6B5. Oreuft, CA. GO4E5

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machines with Walcng Feat. com-
plete ready 1o use—only 5458 00 Thompson Modal PYW103-
AGEF AYVAILABLE FROM ¥OUR LOCAL DEALER, or ardear
diract (Master Charge-Visa) Datha Mig.. Inc. P.O. Bax 12110,
Lubbock, Texas M8452—Phome: (BOG) T44-6774

Hll.tﬂ'llllEH‘f:I TOOLS & SUPPLIES

DEALER OUTLET on Chain Saws, Gas Tremwmers. Saw
Chain, Bars, Kerosene Healers. Avallable from: Consumer
Products, Box 152, Karton, OH 43326

4" METAL Cutiing Liihe B83.50. Tasg, 15048 Prociorn
dndustry, CA 31748

HOMEOWHNERS GLIDE to Emergy EMicient Windows and
Doars. 32 Page Booklet With Defnilions, Graphs and Charls.
Condensalion Causes and Cues. Send 5495 to: Ener-Tec,
P.O. Box 23707, Kansas Cily, Mazouri 84141

101 Enevgy Saving ideas $2.58. Penn Emtenprises, Box 201,
Walrut Creek, CA 8497

GAS Heat? New Control Saves Money, Detais $3.00. Box
B, Olarnos, Mch. 46864

ELECTRIC BILL SAVINGS: Quaranieed, Legal, EMecliva,
Complete Manual $5.00, MMCB, Box 2261, San Bernarding,
CA 2408

SOLAR & ALTERNATE ENERQY

UNFINISHED picture frame moulding. Factory closeou!.
50% discouwnd, 200 styles. Wrile: Japs. 126-PF Seventh Morth,
Haopkirm, MM 55343

els- Ceiglog $1.00- Cherry Tree Toys, Beimonl, Ohio
43718,

CATALOG FULL-SIZE FURMITURE PLANS — $2.00.
Raefunded with first order, Tradftional, Early American, over
170 Fumiture Designs, 1425 Sherman, Deplt. CP-83,
Evanslon, |linols 60201.

PLANS & Suppbes lor loye, cocks, Tuiniture and accesso-
ries. Caiadog $1.00. Asmor Products, Box 290, Depd. CT., Deer
Park, NY 11728

SOLAR Energy Book Save 50% Heating Cost without
installation, Satisfackon Guarantesd. £10.95, 51.00 PAH,
Logan's (ifts, 3615 Lisa Ln, Dept. LA, Mesguite, Texas
75150

SCOLAR AND ENERGY SAVING PRODUCTS CATALDG!
MATERIALS; Components; Compleie System. 80 Pages, 18
Sections. Dur 10th year! Order from one eapen source-— the
coundry's lafgest energy Saving mail order housa! Call us &t
603-668-6186 or send $1.00 ppd. SOLAR COMPOMENTS
CORPORATION, Depl. M, P.O, Box 237, Manchaster, NH
o308

WOODEN Toys Are Bedter. List Of Plans $1.00 LS. Cur-
rency Only. Woodbuichers Toys. Bom 514, Lesha, Mich
45251

YOU CAN BUILD Furniuwre, Toys, Accessories and Shop
Equipmant, Fren Free Plans with lllusiraied Catalog 700 Hems.
Send $1.00 for Delails. Mayco Sales, Box 2631PM, Mesa,
Ariranag B5204

{Continued on next page)
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HOME CRAFTSMAN
(Continued from preceding page)
CHANGE Colos Of Vinyl Or Leather Upholstery. Easy, bnex-

pensivg, For information SASE TQ: Clausen, P.O. Drawer
140-M, Foeds, NJ DBSEI.

WORLD'S LARGEST CATALOGT Thres pouncs TO04
pages. Every Tool Supply, Machine Imagsnable §5.00.
Refundable. McKiligan, PM-183. Johmson City, Mew York
13790

35 WODDEM TOY PATTERNS - Cars. Trucks. Train, Aur-
planas, Earthmaovers - Only $5.00 - Franks, 1202P3 Second,
Bognevile, M5 38829

BATTERY CLOCK MOVEMENTS. Hands, Hardware, Fin-
o5l Cuasty, Discount Prces. Catalog $1.00. Retundable.
Yankea, Box 28, Thompson, Connecticul DE2TT

PLASTICS

wanmu!mmmmywmm

CASTOLITE Liguid Plastics. Crystal chewr, colors. For casl-
ing, embedding, coaling, bemlassing; in industry, aborata-
reeg, craft wodk. Aeproduce your designs wilh ow okl
matenals. Profnatie. llustrated Calalog 51.00. CASTOUTE,
Dept, B34PM, Box 381, Wondsiock, IL 60064,

DO IT YOURSELF

HOW TO SAYE MOMEY. On food. painting, Housahald Fur-
rughings, Elc. Send 498 1o; DPdaby, PO Box 28098,
Spokane, WA 59229-8008

SAVE! Repair sectne clothes dryars. Booklel 5200, P.O.
Biox 1175, Cooxevla, TH. 38501,

PLANTER Boxes, 10 Plans 35.00. Ashmore, Box 771,
Grass Valay, CA 85845

MIENILE Ouartz Clock Mowments (Batlery operated).
From 5480, Also acoeasons. Fris oo ligk. North Smesncan,
Box 77-AAK, Fox Rrver Grove, Binoes 80021,

NEW- 5500.00 From oni sheet of Plywood. Guaranieed.
Oakstump Woodorafl, 3630-P1, Pactic Way, Longvew,
Wash. BBE32

TOOL ORGAMITER. Flashe cosled sihouetle o seven
open end wienches $3.00 Four diflerer shesls opanees
mosi hand tools $10.00. Dewon, Box 574, Solvang, CA
93463

CHAIR REWEAVING. Fibire nesh seal reweaving kit with
easy slop by slep ikisirated nsbuclions. Same fiboe ush used
by manulacturers, Send 51099 phus 53,00 poslage - Fust:,
Aush, & Fesed, F O Box 175, Dapt, P, Jameatown, NC 27282
Ingueries send SASE.

Watert 12108 ‘2" Strwel Vancouver, Washinglen
Sa561

ARTS & CRAFTS

LEATHERCRAFT Calaiog, Tools, Leather, Dres. Dress-
ings. Saddle Stamps, Buckles much more, Send 52.00 (re-
hundabile with order) o MacPherson Bros., P.O. Box #5442,
San Francesco, Ca®l, 54100

“GETTING Siared in Sesned Glass” 51.00. Whilemore,
Bax 20857, Hanover, Mass, 02339,

SMAPS and Hardware for Leathercratt Free Catakog.
Campau Co., Box 35761P, Dallas, Texas 75235

CRAFT Jewely Supphes. (Wholesals Colalog 25g).
Roussess, 107-1830 Dow, Arlington, MA 02174

STAIMED GLASS SUPPLIES Complate Catalog 51.50 {re-
fundiable). Sunshine Glassworks, 785 Milerspor, Depl CT,
Amnarst, NY 14228

MAKE METAL SCULPTURES Using Nuts, Bols, Ebc, 58
Hustrations 56 50 Ralph Memart, 302 Slavens, Betbendod,
lowm 5272

MHEW!.. REFPAIR ANY TV ... EASY. Wrie: R
517K, Brea, CA 52821

ELECTROPLATING. Complete amateur's taxfboox. Al
malals Elacioplate matalic nonmelallc dems 511.95. Datails
froe. Tropic, Box 95-P3, Paim Bay. Flonda 22905

ch, Box

MAKE Wooden Cradies, Wheelbarows, Birdleeders,
Racecars. Easy - Probtable. List Of Plans - $1.00. Keepeakas.,
Box 18733, srmm-l_u 71138

1400 Catalogs Listed and Descnbad. Sounces for Every-
thing Imagmabie 5400, Masierog, Boa B79-F. Fairfax, CA
B30,

BIDEWALK Relacing Mokis, Carved Look, Informatian. 168
Central Bivd., Wiknington, N.C. 28401

WALNUT Lumber cabmet grade. Sguares, Gunsbock
blanis, Vieneer lowa-Missouri Walnut Co., Dapt. M, Staton A,
Bax 88, 5t Joseph, MO £4503

WOODWORKERS, Hobbyists, 1983 calalog comesning
Chair Cane. Wooden Whesls, Lamp Parts, Toals, Finishing
Materiagis, Hardware. Plans. elc. Send 5100 Barap
Specialtes. PM163. 835 Ballows. Frankfiort, M 49635

COLOMIAL PINE CEDAR CHEST Economical, Plans
$5.00. C. E. Wood Crafs. 310 20th Ave.. Brookings, South
Diakota 57008

FIVE CREATIVE Small Wood Projeci Plans Youll Love
$2.25. . . Gorgaous Chippendale Mirror. Plams S2.00. . . Mon-
gy Back Guarantes, Craftsmen, Box 204, Yorkville, Mew Yok
1345

LARGE Selaction of Plans. Fumiture Designs, Loom, Soin-
ning Wheel, Clocks, Dofhovsas, Cradies. Toys, Aiphabsts,
Bird Howses, Weathervanes, Kites and Mane. Catalog S50s
Crafplang Co.. Rogers, Minngsota 55374

CONSTRUCT CABINETRY for DENTISTS, soclors, com-
marcaal, Lucratve! Basic construction, siandard dimensions.,
pricing. marceing. Send 51000 Traws Bames. 10,000 M.
Alhsovwila, Moblegvillia, IN 48060

WOODEN TOYS. List of Plans. 37.00. P. Webar, 2023 NE
3ath, Portiand, OR 97212

“HOW-TO™ BUILD TAKE APART PICNIC TABLE from
one sheat af phywood. Semple, Guaranieed Plans. Send 53,95
- "HOW-TO", Bor 1171AA, Newnan, Ga. 30264

FORTY WOODEN TOY PATTERNS, For hun or profa $5.00
Kelly's Kormes, P.O. Bax 11267, Ralegh, N.C. 27604,

COUNTRY DESIGN Skelch Book, Measured Drawings. 10
lems. Wall Bomes Scores 8'% <11 Bookled. $5.00. Wmdow
House, P.O. Box 81PM, Springlield. TN 37172

SAMPLE kits of the warld s rarest and most amazing woods.
Graat or expent wood idemilicaton, ideal lor exohic woodwork-
ing sampies and partect for an introducton o the wosid of rare
wood spaces. Thousands of selachons avadabie in linshed or
unfnished samples. Sand for §1.00 price list: Worldwide Wood
Samples, P.O. Box 871, Ridgaleld, N.J. 07657,

CONSTRUCTION PLANS,
BLUEPRINTS

ETOP Paying High Aen, Low Cos! Wood Homes you can
Busild. Book et of Plans 51.00 (Relundable), Panama Products,
P.O. Box BE36, Jacksonwvile, Fonda 12308

NEW HYDRAULIC CYLINDER PLANS. Build Profstsianal
Doubie Actng Cylnders Wiah Only Bass: Shop Skills. Simple
Components ard Modem Saals. Any Practical See o 20 Ton
Force. Superbly Engineered Plans $10.00. Avenger, P O Box
B34, Grean Lane, PA 18054

HOME BUILDING & REMODELING

HOME REPAIR GUIDE Firsl comprehensae oolection
prowen mandry Savings, sasy instructions, hundreds of photos
and disgrarms. Ondy T8.05. Tha Porch, 4527 8tk Sireat Wesl,
Bradenion, Florida 33507

SAVE an parts for Lawnmowers, Minibikes, Karts, Cham-
saiws. Small Engings. THOUSANDS OF PARTS. Send 53.00
For Catalng. Sav-On-Farts, P.0. Bax 231, Somenalla, Mass.
02143

LEARN GLASS ETCHING! Complete Staror Kil 54 55
PPD. Guaraniesd. Easlem Ad Glass, Greerwood Ave., Bon
341, Wiyckoll, NJ 07487

INSTALL youwr own SPRINKLER SYSTEM. Tos dfrom the
Profgsseonaks. Send 5393 to; Chaen's Landscape. P.O. Box
15384, Oliahoma City, Oklghoma 73144,

BELT Buckles for Coans or Stones, Spacalty Buckles, Jew-
elry Mowrrings, Cut Stones. Clock Works. Wihalesale Catalog
28¢. Eloxite Corp., B06"% 10th Streat, Wheatiand, Wynaming
Bza01

PLUMBING Hirs- Hustraled Bogklet -52 85 Plumbing. Bax
3403, Wislerbury, CT. 06705,

HEAT Home With Wmndmil And Junk Pars. Plans. Draw-
ings §6.00. “Windrauke . Waterlown, TN, 37184

GET Rid ol Trea Roots. Siop Roalks Fom Growirsg o Homs
Sewer Lings. Send 3500 To: Michols Sewser and Dram
Claaning, P.O. Box 494, Woodland, Calitorrsa 25885

CEILING Textuing Complele Procedures 33 00. P.O. Bax
12332, Kansas City, Kansas 65112

COMPLETE ASSORTMENT ol cuality Leather, Toois,
Baits, Dyes. Kis. Full-color catalog. Oniy §1.00, refundabis.
Barman Leatharcraft, Dept. 3172, 145 South Street, Boston,
Ma 32111

STAIMED GLASS Cawogue-P. 5100 Supplies, Kig.
Books, Tools, Glass. Saylescralts. 171 Main. Myack, MY,
OSHED

CARTOONING, COMMERCIAL ARTS,
SIGN PAINTING

COMICS! How i Draw and Sell rom Syrdicated Pros! (fus-
Irafedd Book 54.00. Adventure Feature Syndicate, Box 102893,
Ghandale, CA. 81209

MODERN Cariconing taught by mail, Wiie lor fres bro-
chure, Cartconsrama-— Bor 263-30, Branioed, Conn. DB40S.

SIGM Painling — Easy method, Free catalogue. Kausmann
Compary, Cenaniown, Missoun 85023

CARTOON for Fun and Money!!! Free booklet!!” Caroons,
Box 408744, Dwtroit, Michigan 48240
35 LESSON cartooming course. Caroonists Magarine,

bodh $4.00. Hariman, Baw 30367, Lincoln, Nebraska GB503-
o367

SUPERCHARACTER Drawing Coursa' 53,75, Pheips, Box
Z3401-A, Cleveland, Ohin 44123

MODELS-CARS, SHIPS, TRAINS,
PLANES ETC.

MEW RC Minalure Aircralti— Exira stable, easy 10 aEsam-
bie 58" wingspan. For .18 i .21 engine, 4-charnal. Designed
by the legendary Jos Of. Sand for Free brochure. St Crom of
Park Falls Lid., Park Falls, Wl 54552

PYC PIPE FURMITURE Complete Kids Save § For Blue-
Prints and Price Lisl. Send $3.00. Easy Living, P.Or. Box 738,
Thomeosd, N.Y. 10864

SUBSCRIBE o Hobby Swap Nows," §10yr, Buy-Gaell-
Trasde, Mew Used R'C aquepmaen bangains gakone! Depd. 834,
Bax 834, Sara Maria, CA, B3456

FURNITURE REPAIR METHODS. Prolessional guide
5300, WoodTec, Box 277. Stabon A, Citawa, Ontano,
Canada K1N 82

RADID CONTROL - Airplanas. Boats, Helcopiers, Sys-
tams. Supplies. Bg Discount Catakog-54.00 [Refundabie)
Modelers Supply. Box 7185, Monlgomery, AL 3107

SAVE HUNDREDS YEARLY! Do-It-Yoursall Washes, Dry-
e, Dhweashir Aepair Guides. FREE Datails. Kngs, Dept,
PMA, 408 Wast Carmurd Aéal, Arcacka, CA 910048

GARAGE TOO SMALLT Budd Your Own Sturdy B = 8’ ar
8 = 12' Bam Typa Shed. Complete, Easy-ioliow Plans. Both
Sizes, 5500, independer Home Sernce Company, P.O. Box
TO41, Butlake, MY, 14240

MONEY SAVING homa regair guade. Instruchons with hun-
dreds of photos and disgrams, Satistaction Guarantesd.
§5.75 Summi Books, 110 Soedad, #3201, San Anonio,
Tenas TA205.

VACUUM CLEAMER Fans Calalog. Vac Sew, 20113
Vanowen # 54580, Cancga Park, CA #1308

SOLAR Dog House! Keaps bast Inend waim, wnber— cool,
summer! [llustrated plans (adapiable sipe dog). $1.95. Bondla,
B71-A0-1 Nimlh, NY 10036,

WATERBED GUIDE Easy illusiraled Siep by slep guice for
all ses. Special ofter 53.00 pue 50c handeng 1o; R&S
Waterbed Supply. Box 982, Kalso, WA 98526

PROJECTION TV . . Corven your TV tn project 7 Faat
pieture . . . Results Comparable b 52 500 projector . . . Total
eost heas fhan $20.00 . PLANS & LENS 51750 . __ llus-
wrabed Inlarmatsn FREE . . . MaSrosombs, Wash lﬂl}ﬂ-

FIRING CIVIL WAR Mode! CANNON Flams: Cataleg free.
Green— Pi-13, Box 882, Shalimar, Fla 32578

KITES, GAMES, PUZZLES,
NOVELTIES

“GO FLY—a—kite"— SEND 51.00 lor 1982 color Catalog.
We have kiles lor gl seasons, WRITE: "Kaesz", P.O. 137,
Boyion Beach, FL 33435

GRANDPAS GIZMO Fiying toy Bas i 50 feel. Send 51.50

for plans i Lyonsong Enmterpnses, P.O. Bow 35553,
Faysttetle, NC 28003

MAGIC TRICKS, JOKES,
VENTRILOQUISM

PROFESSIOMAL Magic! Huge catalog, over 1.000 cks
ard books. 52 50. Hank Lee's Magic Factory. Dapl. PM1, 24
Lincoin Strest. Boston, Massachusetts 02111

FREE! Words Leading MNovalty Calalkeg. 1600 Jokas.
Tricks, Sceance, Spors. Hobbées. Johnson-Smith, C-6013, ML
Clemens, M| 48043

FREE! Mustrated Veninioguism Puppetry Catalog, Mahes,
Box 420PK. Littieton, Colorado BOVED

Crossing, Penneylvania 18877, Cregiicard Crdars 24 HRS
1-215-736-3979

LEARN MAGIC. 5200 for Catalog. Same Day Senice,
1512 Fremanl. Las Viegas, Mevada B&101

DRYWALL, Finish without Sandeng. MO DUST! indormaticn
53,00 SASE. Boa TETA, Louisville, KY, 40207

AOTATING See-Saw, Heavy-Duty Gym Set Plare $5.00
Each. 0. Davis. AL 1, Box 400A. Hope Hull, AL 36043

OWN YOUR HOME. Save 50%
Consumer  Associates, Box
Pennesylvania 15243,

Free Inloermaton,
13257-BF, Pilsbuigh,

1600 CATALOGS on every Subject Imagnabde’!! Seng
3400, Catalogs Galone, T914-C  Spngliesd  Village,
Sprnglledd, VA 22152,

18 POPULAR MECHANICS

YOU CAN MAKE 3-0 DRAWINGS! Free Detads. Box
TEFC, Cache, O TI527

HOBBIES AND COLLECTIONS

MILITARY Madals Catmlogee 50¢. Yeary Subscription
$4.50. Vemon, Box 387PM. Baltwn, NY 11510,

MAZI war scuwerirs, FREE illustrated catalog. Cefa, Box
31224P5, Honolul, Hamai BEE20

LEAD SOLMER MOLDS Catalog S0e, 5YLO Products Co..
PO, Box 5428, Towson, Maryland 21204

[Contineed on nexl page)




HOBBIES AND COLLECTIONS
(Continued from preceding page)

TOY SOLDIER, CHESS FIGURE MOLDS — Frea Inlonma-
ton — Special Offering. Castings - PM. P.O. Box 3482,

Longwood, FL 32750

DECALS, EMBLEMS, PATCHES

“INVERTED ERROA" + 100 Diffarant Linitad Stades, S0¢
with approvals. Luray, P.O. Bon 7088, Séver Spring. MD
20907

FANTASTIC MOMEYMAKER. Nne Simple Ways To
Recaive “Big Cash™. Aush 56 85. J. Stephen Company, 2205
Mason, Jobat. IHinois 60435

50 TOPICALS 25¢ when requasting Iow priced approvais.
Sigwart Kent, Box 2198-0, Ballingham, WA 88227

PEMNNY Approvals. 1 - 2 - 3¢. CK Stamps, 17902 Markies
Drve, Jamul, CA 52035

PATCHES, Decals, Cusiom Made. Free Catalog -
Embilems, Box 35, Tappan, MNew Yark 10983

SAVE Big. Buy Patches, Decals. Pins & Caps Factory
Direct. Free Catalog. Free Premg. Eassern Embiem Co., Box
B28-FM, Uron City, M.J. 07067

FREE 100 Canada wih requesi ¢f Warld Wide Approvals,
Briners, PO, Box 5607, San Maleo, Caif. 84402

LOOK! 351 World Stamps $7.00. Worldwise Approvals.
Klongdee, Harrisburg, I, 62946

FRAEE U5 Mird 5et. Approvals. Hidebrand, Box 4867,
Santa Clara, Cabfomin 95054

ANTIQUES, RELICS, INDIAN GOODS
& CURIOS

CAMADA. 50 differani 25¢. Apgrovass. Oroszhy, Bax 1-C,
Sarmua. Ontamo. Canada M7T THE

OFFICIAL Price Guide for Antques and Colleclibles. 448
Pages, 20,000 up 1o Date Prices. Kndw Values and What to
Buy. 8885 ¢ 51.00 P. & H. Pleasa send Check or Money
Orger (I Resdents add 6% Sales Tax) To: D & H Sales,
Dept. M, B21 Medose Streal New Lenox, Il 60451

STAMP COLLECTING

50 YEARS O fifeen different Uniled States, ower [y
years old—25¢ wih approvals. Jazon, Box C11-P, Mew
Rochalle, Mew Yok 10804

U.5. 25 Different mint including Souvenir Gheet 51.00.
Frea Hst. Brooks, Box 62 Brookiyn, NY 11228

SEMD Onily 25¢ Sor nica collection of LS. Stamps including
$5.00 issue and scarce mind Sipax Souvenr Shset, Alractve
prica ksts of other beautdul stamps and colleciors supples
ncluded. Myshc Stamps. 55-1, Camden, Mew York 13318

WOW! 50 AN Differant Germany-10¢! Super colectan of
genwna Gamman Commemoratives, Delindives, Aammails, High
Values, Fres Big Catalog, Also ling Stamgs from our approval
service. Buy whad you Bke. Aeturn balance promplly. Send 102
inday! Thank you. Jamesiown Slamp Co. Dept ATIPM.
Jamesiown, NY 14701

“WHOLESALE™ LI 5 —Foreegn Pricalist and catalog Fres!
Ewerythang Guarantesd. Schneider, Box 1240, Grand Rapds,
Michigan 43501

FREE! Bx Bargain Calalog - New Edibon kstreg thousands
of bargains including U.S. & BN.A. stamps, packeis, albums.
BCcCassones and suppess. Also ling siamps from ow appraval
service, Buy only whal you ke Retum balance promptly
Thank you Jamestown Stamp Ca. Depl. E13PM.
Jamesgtown, NY 14701

CAMADA Ten Lale Commemorativas 10c Canadan
Approvels. Harley Boardman, Lifle Valey, Mew Yok 14755

PEMMY APPROVALS all lantastic vatlues. DATASTAMPS,
Beox 5552, Jacksonville, FL 32207

U5, COMMEMORATIVES honar JACKIE ROBINSON and
1960 OLYMPIC GAMES. 2 first day covers on lovely cachatad
emvopes 51.50 KM, WALSH, Box 308M. Tuckahos, NY
10707

FREE Gt With Cuality Approwals. Chapmans, Box 487G,
Gaplaaburg. Washgan 40053

GREAT Gift free with 151 puchase-—fne Unied Slxies
approvals and wand Isd service. Send (15¢ lor hardling Tha
Stamp Boutique. P.O. Box 456, Madisan, NJ 07340

FREE Wholssale Singles and Plate Blook Praoe Lists. Frva -
S¢ Plate Biocks $1.00. AMPBCO, Box 26086, 51 Lows, MO
83138

BREATHTAKING Baautdd, 50 Different mind Monaco pe-
todals commemoratives only $1.50 with ment complete et
approvals. Pagoda, Box 1329, Sney, Ohea 45365,

PENNY1 Approvals! Regandess catalogue! Kioster, 4164
S2nd S1., San Deego, Calil. 92105,

UNITED MATIONS 3 Compigte Mir Sets 25¢, Approvass.
Comedta, PO 1509-M, Lake Placid, Fionda, 33852

50 DIFFERENT 083 U.S. between 1851 and 1930 - $1.00,
Ed Roush, 423 Shepard, Mansfieid, Oheo 44507

FREE 20 space, selecied approvals. Momson, 1027
Mavryland. Cape May. N.J. 08304

HATE LAWYER FEES? - BOODK OF LEGAL FORMS con-
tains blank fonmms and comgletian instruclions for wills, bank-
rupicy, deeds, licensas, promisscry notes. eic. Ower Rty
forms. $19.85. Sabislaclion guaraniesd. Superior Publishers,
Box 1267-PM, Wilmington, MC 28401

HOW To Save 558 On Your Eecinc Bi. §5.85. State Of
Frankhn Publcabons. P.O. Bow 2381, Johnson City, TN
arsm

LITERARY INTEREST

BECOME A WRITER! Enjoy weafh and fabulous Ifestyle,
Free details. FA Publicatiors, Box 10503PM, Demver, GO
BOZ10.

PLAYS, SONGS, MANUSCRIPTS

300 Different Wordwide Stamps B0 With Appravals. R.G.
Sales, Bow 1063, Jamaca, MY, 11431

FREE Disney Set, Request Approvals. Alpaugh, Box 225,
Hightreige, NJ 08825

LLE. 30 Mint Commssnargives 51.00! Approvals. Gordon
Davison, 58C, Mokomis, FL. 33555,

POEMS, Sorgs Wanbed. Free Recording Publishing,
Broadway Music Producthons, Box T438PM, Sarascla, FL
32578

WANT Your book published? Learn how we publish, adver-
bse. promose. distnbute, All subwecis. Froe Dookigt PM,
Vantage, 516 W, 34th Stresd. New York City, 10001,

50 U.S. Commemoratees $1.00 Approvals. Happy. Box
124, Springvale, Maing D40E3

100 Turkey S0e. Mo Approvals, Oibeon, Bam T,
Whikamstown. M.J. DBE0S4

OUR Setect US. Starnps Budd Supanor Coliections. Fres
Dhscountad Listing. Bamister, Box 614, Rockilie Centre, New
York 11571

STAMP BOMAMNZA! 300 DiMferent -Colordud, Workbwde-
Qnly 25¢ Desirable Approvals Included. RCP, Dept. PM1ES,
Box 18518, Indianapois, 1N 46219

ISRAEL 15 Diferend 10¢ Approvals, Sam Chazen, Box 665,
Dmiray Beach, Flonga 33444

MAKE MONEY colecting starmps Fleporl shows how,
where |0 Duy and sell. $2.50. Antnes, 40-12 ithaca St
Elmhurst. NY 11373

COMPLETE 3¢t FREE when Requastmg World Wide
approvals. Banal, P.O. Box 210244, Dalias, Texas 75217,

50 DIFFERENT LI5S Stamps For 35¢ To infroduce Our
Approvals, GLOBUS, Box T2TH, Newlan, lowa 50208

100 Du'ferent Foregn, Briiah Empire. 10¢, Ples Bargain
Approvats. Cey Slamp Co.. Box 216, Stabon W, Toronio.
Canada MEM 422

200 MFFERENT WORLD WIDE 5% .00 when requesiing
approvals, Aail ‘n Mail Stamp Marl, Box 325M, Okemoes, MI
ARDGY

BARGAIN Worktwide Approwals — 50% Discoumis!
Ganes, 7165 Sizteanin, Matiocn, IL 61938

45 DIFFEREMT L5, AIRMAILS 52.00; Minl 51500
Eberling. Box 3216, Meptune City, NJ 07753

COINS, TOKENS, CURRENCY

THREE Fe Lecoins 19405, 19525, 19535 and catalogue
20¢. Mac's Dwson. Box 197, San Ramon, Caklomia 84583

FIVE Duiterent Mint Error Comns 52.00. Coan Lists Frea.
Sayers, 1000 Unaka, Johnson City, Tennesses 37607

MUSIC INSTRUCTIONS &
INSTRUMENTS

ELECTRIFY Player Pianos, Purmg Ongans Quickly. Inax-
pemgrealy with Lee Silent Suction Unils. Write: Lee Music, P.O.
B 308F, Culver, Ovegon 97734

FREE Catalog! Kifs and Completed. Harpsichards, Ham-
mered and Appalachean dulcimears, gudars, bangos, mandalins,
Hughas Dulcemars. 4418 West Colfax, PM, Denver, Colo,
B,

YIOLIN, Guatar, Banjo, Mandohn Making Matsnaks, Accis-
soris, Books, Puang Tunmng Kits, Catalog 51.00. Inernatonal
Ludhigrs Supply, Bew 15444, Tulsa, OK 74112

POEMS Sat To Music. Mashwile Music Productons, Bax
40007 -PM. Nashville, Ternessed 37204,

PIANOS, PLAYERS. PUMP DRGANS, Fabuld and regair,
Catalng of "How-To™ books, 52,00 (refurdable). Vestsl Press,
Vestal 11, Mew York 13850,

SUPER-SAVINGS Guitar Sinngs. Accessones, Efiects
Pedals, Microphones, eic. Free Catalog. Super-Save Music,
Bow §44, Morganion, NG 2BESS

ACCORDION Top Brands, Cordavax, Buy Direct. Tramed-
dous Discourds. Trades acospled. Free brochune. PM,
Aoconign-0-Rama, 18 West 19th Sweel, Mew York, NY
10011

CATALOG for makers. repairers of stringed insirumants.
Imported tonewood, 1ools, pars, BCCEESONES, SINNGS, CAS0S,
Fine Evropsan mnstruments and bows, Catalog 50¢, includes
107% discount corihiabe. Imtematonal Violin Company, Lid,
Dapl. FR, 4026 W, Behvedere Ave., Balirmors, Md. 21216

PIANG BREAKTHROUGH! I'll jump oul of & cassafie,
become your friend, and 1each you pano FASTER and “FUN-
HER" than you thaught possibie! Free deails, STUDHD M, Box
Too, Madford, Oregon $7501.

PLAY GUITAR FAST - delails free! Tollersongs, 209
Triunto, 178FMI. Wastiake Véage, Casiomia 31361

BOOKS & PUBLICATIONS

SELF-IMPROVEMENT

“SUAVIVALIST'S Book Cataleg” Rush $1.00. Ken Hale,
{202). MeDonatd. OH 444370385

PUBLISHERS OVERSTOCKS, BARGAIN BOOKS, 2,000
Tales. all Subjecis’ Free Catalog: Hamilion's. 8851
Claptoard, Danbury. CT 06810

STUTTERING Cure, Concise Course. No Gimmicks, Price
510000, H. Clark, AR4, Box 496, Hockessin, Delaware 18707

FREE, imprasting, ilustrated, setf-improvement book cata-
log. ACH Degt, E1, Box 5727, Pasadends, Texas 77505

EDUCATION & INSTRUCTION

FREE Book. Prophel Elgah Coming Belore Chnsi, Megiddo
Misson, Dept 63 481 Thurston Road, Aochesier, MY
14818,

OUT-CH-Prnt Books Found. Sand Wams, Booklook, 51
Blaple Ave., Warsmick, NY. 109390

GET Fros Facts on how o get your High Schoal Diploma af
hesmee in Spare Time. Fully Accredited. Fast Cradit gven lor
Presious School, Military and Work Expenenca. Wrie: ICS
Mewpoet Pacific High School, Depl. PBCC2, Scranion, PA
18515

OLD U.S. Siemps on Approval. Chesier, Box 153885,
Philadeiphia, PA 18117,

WORLD Wada Siamps mounted = books on approval 2¢
and up. TRUST STAMF COMPANY., P.O. Box 100P,
Jamasca, MY, 11435

FREE Swprise collachion send with Bpprovais. Gould. 1784
Uman, San Francisco, 84123,

TURN Your loeas Into Bag Money! Free Detats: Craftmark.
Box €308, Dept. #PW-1-83, Mariefia, GA. 30065

EUROPEAN mail order publications. S tnals $3.00. Box
2041PAP, Hannovar West 1, Wast Germany D 3000

AUTOSUGGESTION, Paychology, Sell-improvement, Hob-
bims. Fres Catalogus, Wrte: CHIPENDALE, Depl. - PM, Biox
2700, B R, #5, Yarmoulh, N5, BSA 445

100 Dilerent LS. 26, Approvals. Bradiey, Boa 4250,
Migiathian, VA 23112

BARGAIM 100 Woark-wice Stamps 25¢. Quality Approwals
A. Parloar, Box 143, West Brooktisid, MA 01585

2,000,000 Stamps— 150 Counines-—2¢ Each. Beiden, Box
4149, Dearbomn, 48126

STUNMING! 100 BEAUTIFUL MINT PICTORIALS. All -
farent Onily 25 Cants wilh Afiracive Workdwide Approvals.
VANSTAM, Cepl. PM-183, F.0. Box 11272, Ghicags. Bnos
60611

ANTIQUES, lhustrated Price Guide, 20,000 lems, $8.95
plus £1.50 Postage. K & G Enterpnsas. Depl. #PM13, X387
Edenbridge Rd., York, PA. 17402

DOG Training Book 54.50. Wiiliam Cohen, 3478 Bay Colony
Dreve. Desplans, llknps 50016

HOW — To—Da— It Insiructional Books. Free Cataloguae.
Holiman Marketing. 1814 5. 12ih, Oregan City, Oregon.
BT045.

FREE Catalog. Sed-improvement Books. PSC, Box
62TZPM, Auslin, Texas TETG2,

RUSSIA— 50 Difterent Including Many “Oidies”, Just 10¢
Approvals. Tarheel Philalekcs, Sder City, Morih Carolina
27344

JOKES bring SMILES. A small booklet of 50 old jokes o
makg you smile. Send $3.00 toc DPCO, Box 562, Dapt. P,
Halyoke, MA 01041

DRAFTIMNG is & graal caresr! Men, women. No pravious
Experience of Special tekant nesded. We rain you &l home in
sparg time. Gt free lacts. Wrile: Morth Amancan School of
Dratting, Dept. PBCC2, 4500 Campus, Newport Beach, CA
B2GED

REPAIR Colernan And Other Outdoor Camping Equipment.
Learm How In Your Spare Tima, Proven Home Study Mathod.
Accredied School. Send For Full Details Mow! Modem
Schools of Amenca, 2538 N. 8Th Streel, Depl. PC, Phosnia,
AZ 5006

ELECTRICIAN. Laarn al home in spare fima with no pravi-
ous exparience. Installation, maintenance, construction, light-
ing. heating. s conditianing apphcations. Get ree facts. Wie:
15 Ebectracian School. Dept. PBOCZ, Scranion, Pennsyhvania
18515,

PLAY WINNING BACKGAMMON Basic Fnowledge For

Begirners $32.50. Honoe, 770 Fulton Sireet, Brookiyn, MNew
York 11238

(Continued on next paga)
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EDUCATION & INSTRUCTION
{Continued fram Eﬂ pags)

SUCCESS, is Power. Outhink the Thinkars! Student Hand-
book. A must! $Tpp. “Philosophy”, P.O. Box 130-A, Kow
Gardens, NY. 11415

BE A DETECTIVE. ¥ou Laar Quickly ard Easily al Hormea.
No Colege o Exparience Required. Diploma. Egquipment.
Gichal School of INVESTIGATION, Box 181M, Hanover, MA
ek ]

PRANG TUNING FAYS - Pano luning - Electronic crgan
sarvicing. Learnad aasily at homa. Free booklet. Miles Bryant
Schoal, PO, Box 20153, Sacramanto, CA S5820

BOOKKEEPING Or Accounting’ Easy home-siudy plan
prépanes you quickly 1o do yowr own Dooks . . . of olhars.
Apprinved for Vetérans. Frae “Accouning Caresr Kit.” Write:
Accountng School, Dept. PBCCE, Mewpon Beach, CA
92860

“JETAGAS TURBIME CAREERS!™ Hormastudy courses —
Meoly, mamienance. overhanl — Esiabeshed 1957,
AMERICAN JET SCHOOL, Department FPMA-3, Darby,
Montana S3820. {406] 3492900

REISCH WORLD WIDE COLLEGE OF AUCTIONEERING,
INC. Word's Largest-48 Years. Term soon, Free Catalog.
Approved for VA, Modern Auction Library “FREE" with enrci-
mant, $15-423-5242 - Col, Gordon E. Taylor, P O Box §48.
Depl. 15, Mason City, & 50401

BARTEMDING - Bar Managamant Home Shudy, Barenging
Training, 3843-C San Fernando Road, Glendale, CA 81204

UNIVERSITY DEGREES BY MAIL Programs! Bachalors,
Mastors, PH.O's Fres revealing delais. Counseling. Box
JT-PM1, Tustin, Caklomia 52860,

EXTENSION And Post-Graguate Awards = Philosophy, A,
Science. Bolanic, Medicine, Homeopathy, Radionics, and oth-
ars. 30 subjects Curncular free (airmail $1.00 refundable).
Ragislrar, Sussax Collage af Technology, Highhakd, Danehill,
Bussax, England

HIGH School 8l home, ro classes, Dploma awarded Indor-
malicn Free. Phons Free Anylime 1-B00-228-5500. o wrila:
American School, Dept 30145, 850 E. Séih 51, Chicago, L
BOS3T.

SHOE REPAIAING-Sacrets of the Trade - Learn Basics
wilh Step-By-Slep Hustrated Menual. 511,95 Shoe Docdar,
Box 4568, Forast Lake, MM 55025

UMIVERSITY Dagress! Economical homs study for Bach-
alar's, Mastar's, Doctorate. Prestgious facully counsels los
indapendent study and ke experience cradits. Free prool —
Richard Crews, M.D. {Harvard), President, Columbia Pacific
Unnersty, 150 Shoreling, Suite ASH, ME Valloy, CA 94641;
(BD0y 22T-1817. Exl. 460, Callornia: (B00) 772-3545, Exl.
L1}

'WELDMNG TRAINING. Basc and Advanced for Major Pro-
casses— SMAW, GMAW, FCAW. GTAW, OAW, Pipe all pro-
cossas. A npn-profit school. Approved for sligible vedprans,
Accredited member NATTS. Approved Ohio T0-12-0084 HT.
Wrile for school bulletn Bnd cowss schedus. HOBART
BCHOOL OF WELDING TECHMNOLOGY, Box 83, Troy, Ohio
45373,

"HEW APPROACH TD COLLEGE FINANCING," Sand
36,00 bor 50-page bookle. Loxington Publicatons, 16 Muzzey
Street, Suite 305, Leminglon, Mass, 02173,

HANDLE YOUR OWN LEGAL AFFAIRS. Be a Paralagal.
Accredied ABcmey Instruchon. Home Study. Free Catalog.
Southern Career Instiute, Drawer 13-2158, Boca Rason,
Fiorida 33427, (303) ¥68-2522.

PREPARE 10 baflar handie your busnass, political and
social opportunities, The Blacksione School of Law has mat
hi la@w trairng demand lor stmas! & cenlury. Information: 307
Mo Michigan Ave., Chicago, IL. 60601

COLLEGE DEGREES By Mail. Accrediiad Bachelon, Mas-

ferg, PnD's, Free Facts Revealsd. Carsers-PM1, Box 45886,
Tulsa, OK 74148,

MCLUDE Acts 2:40-43; Joel. Malachi; Hebrews. 1127 ME
Fifth 51, Ocala. Fla. 32670

OYERSEAS Jobs! 320,000-550,000 and up! Cal Mow!
{37T-E32-1T12. Ext 24

BE AM APARTMENT BUILDING MANAGER!! Liva chaap,
easy instructions, men-women, §2 lo: Buchanan Enerprises,
1750 Kalakaua, Suite 3-TEE, Honoluly, Hawaii 8828

FREE information’ Sawdi Arabian Empioyment! LFEPMC,
304T Hawshorme NUE., Washington, D.C. 20017

EMPLOYMENT WANTED

ARE YOU LOOKING FOR EMPLOYMENTT Try ow Clas-
sifiad Saction! It costs anly $5.25 per word. And. if you wish io
run all or part ol your ad in boid capital bpfiers-you cin do 50 for
&% litte a5 51,00 per word additional. Act now! Send your ad ko
POFULAR MECHANICS, CLASSIFIED DEPT., 224 WEST
57TTH STREET, NEW YORK. NY 10018

HELP WANTED

OVERSEASIN Construction, OdGias!!t Details S1.00. ...
A, Bon 7I542P, Houstan, TX 77273

AUSTRALIA WANTS 'I'QIJ! Jabs! Elg Pay! Trarspostation!
MNawest Handtook AUSTRALIAN
INTERNATIOMAL, Box 'I!}H,‘.I? .Hul.
20036

Wﬂ“ﬂﬂm Dc

OVERSEAS Employment . . . 320,000 - 560,000+ . Free
FAeport! Employment. Box 19760-AA, Indianapoks, indiana
46218,

AN OHIO Oil Co. offers Plenty Of Money pus Cash
Bonuses, Fringa Benefits 10 Mature Individual in your anea.
Regardiess of Experence. Write: T.C. Aead, Pres., American
Lubricants Co,. Box &894, Dayton, Ohio 45401

NATIOMAL Automotive Corporasion offesing employman.
Mo direet seling. Personnel, AMSA Corporation, Box 568,
Seima, M.C. 27578

FOR INVENTORS

RADIESTHESIA, Radiomcs, Dowsing E.5.P. Cowses and
Eguipmiant lustrated Catalog S1.00 (rehundabile) Established
27 yaars. Depl. PMR. Bruce Copen, Highlield, Danehill,
Sussax, England RH1T TEX.

LEARN Asleep of awake. Records, lapes, squipment! Fres
cataiog! Orewver PI-400, Auidoso. Mew Meaxico Ba345

EMPLOYMENT INFORMATION

LEARN HOW YOU CAN GET JOB INTERVIEWS, AND
GET WIRED. 27 years prodessional . 10 show you
howe the experts do @ Send $5.85 10; AF Personnel, 3131
Brampark, Suile 125PM, Houston, Texas 77042 FREE with
ofder: The Housion Job Market.

AUTOSUGGESTION. Sleap-learning handquarers! Tapes,
records, books, Gigantic catalog bree. Research Assooialkon,
Box 24PM, Olympia. Washingion 98501,

JOBSE - Oil Industry - Oworsans, Citshore, Land, How and
Wharrs 1o Find Them. For Complste info. Sand $5.00. Renco,
AL 2, Bax 80, El Campo, Texas 77437

DETECTIVE Profession, Easy home siudy; frée ie-tack or
\aped pin_ cartifcate, lulure. Prolessional svestigators Trasning
School, Dept. GF, P.0. Box 41256, Los Angelss, CA 80041

INSTANT MEMORY . . . NEW WAY TO REMEMBER. No
mermorization. Aeleass "photographic” mamaory. Forgal noth-
ing' Libarates exiracrdinary knowiedge, talants, ESP, Immedi-
Ao results! Free information. Institube of Adwanced Thinking,
BASPM vialapar, Pacdic Palisactes, Cakomia 80272,

ACCREDITED College Degrees By Maid  Datails
GRADUATE REFERRAL SERVICE, 3010 Santa Monica
Bavd., Suile 173-PM, Santa Manasa, CA 90404

LEARN Sewing Machine repaing. & profilabie Trade. Easy
16 Wedrn. Frea detasls. Sewing Center, 187 FR, Rochalle, GA
31078

USED Courses! Books! Lists 25¢. Smah's, 124
Marborough, Salem, Massachusetts 018710

FREE 120 page Carser Qpporunities Guide - shows how 1o
train &t home for lop paying jobs. Granton insffiule, 2634
Adelaide Swmeat Wesl, Toronbo, Canada MSH 173,

UNIVERSITY DEGREES BY SPECIAL EVALUATION o
EXISTING Job Expenence, Education. Achwvement. Fast,
Inaupansaee. Call (614-8683-1791). Or \Winbe: Box 13151-M1,
Cohembus, OH 43213

FINGERPRINT TECHMICLAM. Training now available. You
lesm amsily and quickly at home, Mo college of Bxparience
required, Diploma. Equipment. Gilobal School of Finges-
Prining, Box 157-MB, Hancvar, MA 02339

DIESEL Mechanics. Leam af home in spane time wik no
previous axpenence. Evenyhing brom minos ture-ups bo mapor
overtauls. Tools included. Get rea tacts. Wre: G5 Diesel
Machanics School, Depl. PBOGE. Scranion, Pennsylvania
185815,

MOTORCYCLE Mechanic. Train ab howne spare lime.
Matareyesa bools, lesl insruments included. GIVA Appraval.
‘Winte for fects: Molorcycia Repair School, Dapt. PBCCZ2,
MNewport Baach, CA S2850.

JOBE OVERSEAS . . (including Afaska). Frea Delass.
Giohal Employment, Box 81833FM, San Diego, Califormsa
B2138

PATENT AND DEVELOP Your Inveniion. Regisiensd
Palant Aganl and Licansed Profassional Engneer. Send tor
FREE PATENT INFORMATION Every inventor Should Have.
Richard L. Miller, Wootworth Busding, 233 Broadway, Suite
JE12-M. New York, NY. 10007, (212) 267-5252.

INVENTORS Achiavers. Save money. Oet your own
patants. Step-by-step, layman's language. Send $6.45. Do-
t-Yourself Paten! Guide-Pid, Box 2774, Pittsburgh, PA
15230,

IDEAS INTO DOLLARS — Step by step raport tells how o
peatit Irom your mventions, avoid costly mistaes, §5.25 from:;
JFA Markating, 1400 Renaissance, Park Fidge, IL 60068

AUSTRALIA - Thes Wiark! 50,000 Jobs! Tap pay. Transpor-
tation, Computenzed repors $2.00. Jobworkd, Bax BBIE,
Cypress, CA 90630,

WE'VE haiped hundneds of invenion anound the workd, we
can heip you ino! Wrile: Succe$Shul inventing, P.O. Box 834,
Sarita Mara, CA, B3456

ROCKY MOUNTAIN EMPLOYMENT NEWSLETTERR
Coloradg, kaho, Monlana, Wyoming!! Current Openings —
All Qocupations!! Free Details . . . . . inlermowntain:L, 3508
Bireh, Cheyanne, Wyaming B2001.

NONPROFIT Foundation halps imverons. Wides! range of
sarvices. Free recording fovms. Free evaluabon, Alfiiated
Inveniors Foundation, 501-8, lowa, Colorado Speings, CO
BOG0

JOBS: COLORADO, WYDMING, UTAH, IDAHO, MON-
TAMA! Computarized newslefier with 200+ new jobs each
waek. Froe delails. MOUNTAINWEST, 925-PM Canyon,
Logan, UT 64321,

FLORIDA EMPLOYMENT NEWSLETTER. Complete Sun-
shine Stale Coverage Weekly. Fres Detads. FEM, Box 845PM,
Jupiter, Flonda 33458

JOBS Overseas - Big money Lasl. 520,000 to $50,000 plus
per yoar, Call 1-T16-842-6000. Ext. 360

AUSTRALIAN Jobs!! Transporabon? Socal Like'! Fact-
book §2.00, Lyrwayne Enterprises. Box 107 1P, M1 Vemnaon,
IL B2B84

AUSTRALLA . . . SHOULD YOU GO7T New Requraments
Spacial People. . . Special Skils. Factual guide 1etis you
what you should kmow from Visas o Business Opporiunitios.
54,98 chack or Money Orded 1o Palrician Publicatiors, P.0.
Bax 31127, El Paso, Taxas 78931

AUSTRALIAN FACTS REPOAT * * * JOBS - PASSAGE -
SOCIAL LIFE - AMERICAN AFFILIATED COMPANY
ADDRESSES. AUSH $1.90 TO: AAM CANNON, ITD4PM,
MARKWELL, BETHANY, OKLA, T3008

WHERE THE JOBS ARE: new repor revasts the beat areas
in the world, in the LS. for empioymen and how you can gal
the best jobs. 53.00, Aoman Press. Box 1318, 450 Lakeville,
Petaluma, A 94952

JOBS ABROAD Al Countries, Al Categonias, Including
CRLRSE-SHIP, ACT FAST. 1-718-BB5-2242. EX-101.

ORGANIZE PERSONAL FIMANCES. Efminate frustration.
Save monay. Fres Information. Bhweprints, Box 1301,
Broowhavan, M3 39601

Approx. B0,000 Avadable Jobs from Laborar o Engingar.
33.00. Natignal Employment Information, Box 27785,
Indignapolis, IN. 45227

BELL'S BLHLDING MAINTEMAMCE SCHOOL. Details.
P.0x. Box 17005, Kansas City. MO, 64132

SPEED Raasding Learn/Aesd GUARANTEED Fisl Results
£200. JC Enlemprizes, Box 448, Lee's Summi, MO 64063

170 POPULAR MECHANICS

OVERSEAS JOBS $20000 o 50,000 pwus bonus.
Doycorp, Parsonnel, Box 837-5Z, Pocatelio, 1D 3201

JOBS ARE WAITING! The computer lleld i boaming. Offi-
caal 1.5, Labor Depariment report bells whal compuar iobs are
available, where thay are. whal gualifications are required.
Guarameed, Send 54.85 Harper Communications, 175 Fifih
Auepruse, Mew York, NUY. 10010

PROTECT Your brwertion. Pegistered Patant Atiomey.
Marny Years Experience, al Figlds. Indnidual Immemors Prob-
lams Given Special Consideraion. Very Raasonable Changes.
Write: for Fresp Information, Paul H. Galagher, 2530 Cramiond
Aorp., Evangton, Hinoks B30

REGISTERED PATENT ATTORMEY Washington D.C.
Suburb. Donald A Heftlestings, 414 Hungerord Deve,
Fockyile, Waryland 20850

PATENT IT ECONOMICALLY! Free Details. M. Raner,
2008 Fondulac, Richmond, WA 23228

PROTECT YOUR INVENTION. RAegistered Patent Aftor-
nay. FREE Praliminary Raview (M Your Descrpton, Box
I2PRL. Millwood, NY 10548

ARE You a Crazy Irvenioe? Be Successful with Dougles
Greewood's “Product Engmeenng Design Mamual” $26.50
Krimgar Publishing Company, Krisger Drive. Malabar, Flonida
22050

LEARM How 80 ofler your irvendicn jor 88 or lcensa. Free
Bookled outines procedures, royaly rales, requirements.
Kassbor Sales Comporation, C-5-Fl, Fremant, Chio 43420

INVENTIONS WANTED

IDEAS, INVENTIONS, NEW PRODUCTS WANTED
FOR Prosentation to industry. Call free 1-B00-528-8050,
Arnzona, 1-800-352-0458. Exdengion B31. Or Write:

INVENTION MARKETING INC., KIT PM,
TO1 Smithisaid,
Piftsburgh, PA 15222

INVENTIOMS WANTED. FREE COMSULTATION, MO
IDEA TOD SMALL. Desclosners ragistration. Polential cash o
royaities from manuiachrers sesking nevw deas. For fres
information on how %0 register your dea. call or werite:
AMERICAN INVENTORS CORPORATION, 82 Broad Street,
Dapt. PM, Wistliold, MA 01085, (413) T37-5376. A Fee Based
Markating Company, Offices Coast o Coast.

{Continuad on next page)



INVENTIONS WANTED
{Continued from preceding page)

HOMGKONG taciory neads several new products every
month ko satisfy their oversea buyers. Particularty imteresied
housshokd Bema, 1oys, games, gadgets. Plaase sond skotchas
or defeded axplanation for evalualion and cash'royalty pur.
chase. i you have an aricle accessory cannol produce
domastically because of quartity, prce. or labour; please try
us. Honghong Plastc & Metal Producls Company, P.O. Bax
G627, Kwunbong. Hongkang.

FREE CATALOG! Chainsaw, Moloncycla, ATC, Snowma-
tele, Smell Engine, Pars. Woodstoves, Sgplitters, Er-rw
Items. Maradacturar's Supply, Boa 157-Pha, Dorchaster, Wi
S4425,

SAVE 90% 500,000 WHOLESALE ITEMS| CLOTHES,
Toys, Appkances, Printing. Details Free! Budget-Ads, Box
180PMW. Busna Vista, GA 11803,

ADVERTISING AGENCIES, ADV.
SERVICES, MAILING LISTS

INVENTORE: Free Inlormation on offering your invention
for sale. Kessler Sales Corperatian, C-5.IW, Framont, Oihag
43420

1000 “HOT" CASH PAYING OPPORTUNITY SEEKERS
MAMES $15.00. MESSIER INDUSTRIES, DRAWER 401D,
FEDERAL BUILDING, WORCESTER, MASS. 01601-0481

WE ARE A manufactures sseking swenbons. Pac Trade,
678 Seattle First Bank Buiding, Aberdesn, Wi 58520

MONEY FOR YOUR IDEAS, INVENTIONS, Mewsletter
Gives Complate Detals. Send $3.00. Foster, Box 35168,
Deatroit, Michigan AB235.

REAL ESTATE & FARMS

NEW! FREE! BIG Spnng Catalog! Over 5400 coundry prop-
artied describid, picturad! Lind, Infms, homes, businnsses.
recraation, retirement valuss! Selected best ol hundreds of
oices All Across Amenca! STROUT REALTY, Inc.. Plaza
Towers, Dept, 5800, Sprengleeid. MO 65604, Toll fres: 1-B00-
B41-4288. In Migsour call colisct: (417)B62-4402,

MEW ... FREE CATALOG! Top mal estala valuas coast o
coast! Plaise specily type properly end locakon dasired
UNITED FARM AGENCY, B12-PM West 47th, Kansas City,
MO, B4112,

CANADMAN Country Properies. Ouw 6Tth Year. Tems
available. Moneyback guaraniee. Calalog armaded §1.00
Dignam Conp., Lid. Sulie 496, 85 Bloor Sireet East, Toronbo,
Onlario, Canada M4W 185

PROPERTY And Lake Frontage from 547 par acre. mwest-
mert Potential, Exchange Privilege. Free Catalog. Canadian
Esgtate Lard, Dept 23C, 2411 Yonga 51 #303. Toronto,
Canada. M4P-221. (416 488-0-ddd

AMAZING - 32 Ways to buy Real Estate without any al yaur
mangy. Send 53.00 to: Dresler, POB B7484PM, Chicago, IL
2]

CALIFORMIA, Acreaga. Lots. 540 down. 540 monthly. Box
35291, Los Angeles, S0035,

COUNTRY PROPERTY! How 1o tind and purchase good
country land. $3.85. JBA Pubscations, Box 3344, Lacky, VA
23694

HOW CAM REMOVATING AMERICAS HOUSIMNG MAKE
YOU & BILLIONAIRE, WITHOUT USING YOUR MONEY OR

THME. Sand $8.98 for this step by step plan. Davelopment
Rasaarch Cener, Bax 5331, Freana, CA. 93755

REACH 200,000 HOT PROPECTS ON RADIOH Under
$1.00 each commercial. Indormation: Astroradio, Box 109,
Hope Valey, RI 02832,

CUSTOM FRadio Commercals. Inexpensive.
Radicpro, 2% Scenic. Freehold, N.J. 07728

MAIL ORDER ADVERTISERS! Classded Advertsing can
ba most Profitable and Rewarding. Problem s 1o Know YWhat
To Do, What Mot To Do, Columbia can halp you with your
Mailerder Program. Owver 25 years Classified Adwerising
Expenience. Knowledge of Best Puling Publications. Expart
COpY SERVICE I8 all yours 8l no increase over Publisher's Stan-
dard Rates Chances are you wil SAVE MONEY . Wrile ioday
for free details phus your fee copy of “MAIL ORDER ADVER-
TISERS RATE GUIDE", COLUMBIA ADVERTISING AGEN-
CY, BOX 1255-PM-1, RECHMOMD, iN 47374

Lretpels:

WATCH And Clock repairmg books, tocts, malenals. Free
Catalogs. Morth Amarican. Box 77-AA, Fox Rhver Grove.
nois 80021

EARM $15.00 hour fixing ANNIVERSARY CLOCKS, pood
Supply. FREE Dstads, Box 7625, St Paul, Minn 55119
GOLD

SILVER, GOLD! Recover From Junk Lead! Detsils,
MeKinney, 730 Quimiy, Beng, Oregon, 87701

PRECIOUS STONES & MINERALS

GET Fres cataig no seqous rochhound, gam cular, jewelsy
rrakar, hobbyist or craftsman can be withoud. Full of bargamns.
exchusive items. low prices from langest suppliers and sulhor-
g in the liekd. Free now catalog just ofl the press, yours for
e asking. Wiite: Griegar's, Dapt. 1, 800 Soulh Armoyo Plowy.,
Pasadeni. Califormia 97108

TREASURE FINDERS

525,000 Hutder Treaswra! Meke our Foriune, we'll maks
yours! To Afiract Readers o our New Magazine, the Fest
issus Fealures a Specally Created, Whopping Treasurel
Locale it from the Cluss Provided - its Yours! Solving Cross-
words? Figuring Riddles? This Caper Pays 525.000! Frst
Issue, 53.00. Hystry Mystry® Magazine, Dept. B, Garnarville,
MY, 10BED.

RUBBER STAMPS

BARCO Type Founders. Typa and Rubber Stamps cala-
logue. Bail §1.00 relundable on firsl order. 237 5. Evergrean,
Bemasrville. 0108,

PRINTING PRESSES, RUBBER
STAMP OUTFITS

TYPE Fons. Hand Printing Pressss, Supplies, 120 Pages.
51.00 Deductible frst ordar. Acma Type, 1720 M. Marshiisid,
Chicago. 60622

TYPE for printing. Catalop $1.00deductibla 1st order.
Quakaer City Type, R.D. 3, Box 134, Honeybrook, PA 19344

MANUFACTURE Rubber Stamps. Aegular and Pre-inked.
Caitalog 1-800-851-4545, Jackson, Brownavills Fid_, 5110, W
Vesmon, IL 62854,

COMPLETE Aubbar Stamp Outins, Supphes. Same day
shipmient. Sign Engraving Machines, Wholesale Catalog
51.00 Deductible, S Stamp, 1720 N, Marghiseld, Chicaga,
BOG2Z

TREASURE Hurders, Compbate ling. Electrons: Dateciors.
Pendulums. Books. Hobby or profit. Free calalogue.
Detectores, Apartade 7-805, 06700 Mexico.

FIND Lost coins, jewelny, buned treasure. gold nuggets,
rehcs, Mew revolutionary patented detecior analyzes olbjects.
tremendous range, no growid pickup. Fres catalsg Gardrier,
472006 N. Tih Awe., Phosnix, Arizona 85013

TAEASURE- Locate guarter mile away with ullr sensiive
locator - brochure free. Aessarch Products, Box 270270 -
AMC, Tampa, Florida 33688

FREE Buyer's Guide. Garrett Detwctors, Dopt. PMBE3, 2814
National, Gardand, TX 75041. Toll Free 1-B00-527-4011,
(Texas) 1-B00-442-4888,

SAVE up 10 40°% on naw metal dateciors. All major brands
including Whie's and Gameti, FREE discount prce list
Morthweods Genoral Sions, Dept. PMI, P.O, Box 9874,
Madisen, Wi 53715,

PROFITABLE OCCUPATIONS

PRINT ¥YOUR OWN - Printing Prosses, Typs, Suppias
Déresct from Faclary. Send §1.00 tor Catalog and Samples ta:
Kedsey Company. 81, Menden_ CT 06450,

BECOME PROCESS SERVER. Free Inlormaton-Decal
Process Server, Boston, MA. 02186-0314

EXPORT-IMPORT

SAVE —3200.00 A Year Impoding, Send ST.00. Harwy
Inchastries, 738 Indisna, Okiahoma City, Okla. 73108

MAKE A Plain Paper Pnmer for 310,00, Plans $2.50.
Thomb=ac, 380N 1020E, #3510, Provo, Lien B4601

PRINTING AND SUPPLIES

+2500 “Fast-Sellers.” Free brochures! Alnghipro, Box
S1308-81, Clewedand, Ohio 44101
PLASTIC BAGS

ALL Soes. Buy Smal Ouaniies. Free Catalog. SAKed,
6151-C Coloath, Van Nuys, Calif. 31401

THERMOGRAPHED Business Cards. Free Samples. BG,
2501 Saphng, Glenshaw, PA 15118

ELECTRIC Dvain Rooler Is Proftable, llustraled ingirec-
biores 55.00. Al Clasr Service, 101A Spring S0, 51 Augustine,
Fla, 32084,

FREE Catalogs. Repair air condgoning Refngeration.
Tools, supples, full instructions. Doolin, XHE Canton, Dallas,
Texas T5201.

QUALITY PRINTING, Leterpress and Offset, Economacally
Priced. Speedy Service, Free samples. Dunn's Distrbutors,
Box 20083, Lansng, ML 46809

BUSINESS CARDS, Low prices, Free samples, PJ, Bon
134, Barbenon, Chag 44203

BUY IT WHOLESALE

DEALERS: Make gver 300 prof, selng LCD elecironic
walches, Pendants, pens. ilirms, calculater walches, analkg
chionomelens, marry more, Send lor inee catalog wrile: Arek,
127 E. 5o9th. 5., New York, MY, 10022

WORLDWADE BARGAING: Imports . . . Dropship . ., Close-
ouls , .. Surplus . . . Fresbies, . . 25¢/5temp . . . Mamess, Box
1T1TPM, Highland, Indigna 48322

BELOW Wholgsale: Clothmg. Jewetry, Closaouts. Catalog
S1.00. Torrow Mac, PO Box 3333PM, Anderson, 5.C.
28631

BELTS and Buckles. Complete kna last seliers, inchuding
truckers, motorcycles, wildkda, weslarns elc. Big Profis. Com.
plote deater set up. Catalog $1.00. Anchor Specialties, Bax
IG58-BPM, Marh Pravidence, Rl 02811

400,000 BARGAINS Below Wholesale: Mary Free® Ligus-
datons . . . Closeouts . . . Jobr Lots . . . Single Sampies. Fres
Dwiails. Bargainhunters Opportuniies, Box 730-A, Holland,
Michigan 45423,

CLOSEOUT Jewalry 55¢ dozen. (Catalog 25¢), Roussals,
1071637 Dow, Adington, MA 02174

CLOSEOUTS! Discounts! Below wholasals! Freebies!
Swmples’ DOM, Box 20152-PM, Ferndale, Michigan 48230,

EARN Money sellng nngs. prsiny, buckles, walches—buy
direct. 130% below retail. Catakog 51.00 (retundabla). Anka-
PM, Biox 89, Wesl Warwick, Rl 02883

LABELS; Mailing or Rletun Address. Six Cants Each, Send
Check, Money Onder, Gail Fragor, 5836 Sith Avenua, Ouebec
H1Y 2K

GIFT SHOPPING

KEYCHAIN RING; SOLID BRASS. Slgis over wisl. Never
losl in pocketbaok. Send 5608, add §2 40 postage 1o J & T
Gifts, 31933 E. Red Amow, Paw Paw. Mich. 48070, Limited
ofter

SILVER MERCURY DIME | 1816-1845) Mouried bn Black
Walnut. 2°= 2 Lovedy Gift. 5425 KEEPSAKE COINS, F.O.
Bom 18732, Shrevepod, Louisiana 71138

FREE Masigrder Catalog Of Cueality Gahs. Van's Gifts, B0
Highland RD., Streal. MD 21154

IRISH Gat - Authantic: Blackthorm, Peat, Bog Yew, Descrip-
bon and photo, $3.00. Bax B7. Mew Richmond, Wi, 54017

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

FT. SMITH Auction School, Ft. Smith, Ark, T2803. Resident
& Homa study. Vieteran Approved.

PLASTERCRAFTH Prolitable home busness. Mokis avall-
sbie. Details: Lynnette, 62515 Menior Park, Mentor, Ohio
44060

REPAIR Lawnrmovwers housands of pans and tools, Whole-
aale Ms! 35¢, Edwangers. 15 Canal SL, Porl Jervis, NY
1277

TECHNICAL WRITERS make big money! Froe dotails.
TekPuis, Box 2456-P, Orowille, CA B5965

SALESMEN-DISTRIBUTORS

MAKE EXTRA MONEY DURING YOUR SPARE TIME!
Show our Méw Lina of Calendars, Pens and Paputar Adwertis-
Irsgy GhiMMs io kocal firms. Prampl, iiendly sarvice iroem small iown
ARA-1 Company In our T4#th year, Mo nvesimant or coliec-
tiors, Wiakly commissions, Be your own boss. Full teme
potental. Mo necassary. Wils to: Frank Buckley,
NEWTOM MFG. CO.. Dapt. PMC1, Nawton, kowa 50208

SELL SENSATIONAL LOW-COST BURGLAR ALARM.
Lightriing sefer. Excaptional margin. Samples for nal,
Morihwesi Electric-PM1, Box 1048, Michell, SO 57301,

HIGHEST CASH lor Goid. Jewslry, Goid Teeth, Rings, Déa-
monds, Watches, Siher, Platirum. Mail Arficles: Today. Free
gift with Informakon, Chicags Gold B Precious Metals, 6 E.
Monroe, Dept, B58, Chicago, B0603.

AGENTS WANTED

BOOK Sales Agents Wanled Fantastc Profits Details,
£1.00. McNatl Enterprises Phl, R#3, Chariotto, Mi, 48613

TAKE NO CHANCES. Doal with oldest, mos! reliable firm in
old goid busness. Egtabisghed 1504, We buy Golg, Silver,
Platinum, Diamonds. Highesi Gash. Free Inlommabon. Rosa
Indugiries, 28-A East Madson, Chicago S0602

FAMTASTIC 300% prolits guality rings. jewelry low wihale-
Al prces, Catalog 5100 (rafundable). Rembow (FW)
Creailions. 160 Waverly Place, San Francsco, CA. 94108

CGUARTZE Claxck Movemenls. LOWEST Prices. Lilatema
Warrarity. Free Calalog. Creaiive Clock. Box 141, Whitman,
Mass. 02382

FOR FAST BIG PROFITS Seit unususl mondy making
opportunity books by mail, Full Detads $1.00: Cherdon
Enterpreses — P11, P.O. Box 958, Larpo, FL 33540

(Continued on next page)
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AGENTS WANTED
[Continusd from preceding page)

SINCERE book salas agents wanbed now! Pan time o full,
Do nol condiese with UsSuB! wom Oul ofers. No experiencs
neaded. Full details Send 1.00 ta: King Sales, P.O. Box T128,
Rochester, Minnesota 55803

GOLDMINE! Sall Unususl Money Making OPPORTUMITY
Books. Send §1.00 For Detass. Fulure Sales. 219 15t Norh,
Suite 181, B-1, Seattie, Wash 981089

EARAN Hundreds ol Dollars A Week Now Werking Just Pand
Tirme. Full Detads $2.00. J. Baker, Dapt. G1, P.O. Box 30002,
Philadeiphia, PA. 19103

SALES apent Warnted! Part of Ful-teme. Compigtaly new
ofpr. Mo sxpenence nesded, For fulf detais, Send $1.00 1o
Kévin, P.0O. Box B42, Sealoed, DE 19971

SELL Unusual Money Makeng Opportunity Books By Mail,
Dietails $1.00. Davis Enterprises. P.O. Box 531, Dept81,
Ellgron, 5.C. 29047

BALES AGEMTS WANTED NOW. Sell unupual monay
making opportmity books. Full Details. Send $1.00.
EVERETTE PUBLICATIONS, & Tosomin Drive, Neptune, N.J.
07753

SALES AGENTS WANTED NOW. Sall Unusuad Monay
Making Opportundty Books. Details 51.00. Inlow, RRAZ, Box
18548, Mobarly, MO, 65270

SPARE TIME CASH. Seil Famous Hantver Shoes, Sam-
ples, sales kit e, No experience needed. Mo age limil. Big
commssions. Henover Shoe, Depl 3536, Hanover, PA
1731,

MAKE MOMEY |N SPARE TIME. A=z a subsonplion sales
nepreseniative for leading nationsl magazines, you can sanm
generous coMMsslons while keaming e an ol selng.
Ingtructiions and supghes wil be sent to you free. Send the ad
with your name and address to: POPULAR MECHAMICS,
Dopt. AB-L. 250 \W. 55th S1., Mew York, NY 10018

BUSINESS OPPORTUNITIES

IMPORT-Export oppodunity, profdable world-wide, masd
order Dusness from home, withoul capial. We ship plan for no
righ examination. Expenence unnecesaary. Free Repon.
Mallingar, Depd. HZT03, Woodand Hils, Califormia B1367

"RECEVE LOTS OF MAIL" YOUR MAME PLACED WITH
1000 WHOLESALERS, PUBLISHERS. IMPORTERS,
FIRMS WANTING HOME WORKERS, ETC,, SEND 52.00,
MESSIER INDUSTRIES, DRAWER 4591-0 FEDERAL
BUILDING, WORCESTER, MASE. 01801-0491

$T00 Per month eamings possibke Tilling oul ncome tax
ficerns &t home or tax office during tax season. We show you
how, Simphe, quickly lgarmed. Delails madad reg. No sales-
men, Hurry, By demand. Federated Tar, 2065 Monimsa,
Chicago, B0618.

MAKE 2 to 3 Times Your Cost On Hundreds of Products
Gift Merms, 2500 Others. 52.00 Aefurtdable Bongs Giam Cat-
alog. Donco, 3809 Madson Ave., Andarson, IN. 46014

BECURITY products, sel lrom dscount calalog.
Technology House, PO Box 4281P4, Wiprman, M) OT0ED.

WHERE TO Find Bargain ems thil will ba Hol Sellers a1
Flea Markets and Swap Mesis. 483 Souwces and haw 1o Mego-
tiate the Besi Deal. Also loeal Products for Mail Order. For
mose Information, Send $1.00 Poslage and Handeng io:
Pinnacie Aeseaarch, 11727 Mississippi Avenue, Sute J-599,
Log Angeies, CA S0025.

I'VE BEEN in impart Export or many Years. | sse Amaleurs
getting Ripped O with Courses, Books, Phony Products, and
Unreahstic Dreams. Let ma ball you how it really i and how you
can make Money. Just Sand a Dolar for my Time. Baronbrook
Publishing, Div, J-T00, 30954 Woridway Carer, Los Angeles,
90009,

PROFESSIONAL VIDEQ Game Machines Free Il You
‘Wanl To S1ant Your Cwn Arcade. Companies Ready To Place
Tham & Do A8 The Senvice H You Provide The Locaton, For
More informaton Wrile To: AE Resaarch, Div. J-808, 13450
Waxslla, Suite G185-384, Marina Ded Rey, CA 50287,

211 MOST Proftabie Small Businesses you can Sian with
Litts Cash and make Lots of Moneay. 54 Page Catalog gives
Diekads on Each and how you can ged Stared. Send §1.00 fora
copy. American Enfrepraneurs Assocation, 2311 Ponus
Avanua, Sufe J-T0, Los Angeles, CA 90064,

IMPORTERS - Mewsletinr describes hundreds of forsign
products. Fres sample! WPL, Drawer 5485, Beaumon, Texas
TIT0E

| MADE 340,000 Year by Madordar! Helped others make

money| Details 25¢. Tormey, Bax 318YY, Ypsdanti, Michigan
48197,

BE THE Pressient of your awh Comporation for $45,00. Big
Tax Advantages. Complete incorporation Kit for any State and
Easy to Foliow Insiructions. For mone Detads, Send a Dollar to
Corvar Mailing Costs to: AEA Conporaton Supply, Div. J-687T,
2311 Ponbius Avenui, Los Angeies, CA BD0E.

CLIP newspagper iterns — 52 - $25 EACHII FREE Raport!
Clippings-KB-1, Billinga, NY 12510

1000% Profit Bronzing of Chinakoting Baby Shoas, Fres
Literaturs. MBSPM, 308 Aport, Sebring, Fla. 33870-—
{B13-B55-0 3456}

PROFITABLE busmess 8 homa, Small investment. Free
details. Thomas, 853G Rose, Twin Falls, idaho 83301

MAKE HOMEMADE BOOKLETS. [ve eamed $187.000
with mine., MONEY HEVER STOPS. Frée mlarmation: Faleod,
Bax 548, Woodhihe, Texas TEE7TY

START your own liness equipment bussess. Free bro-
chure. Design Products, P.O. Box 10583, Bakersfiel.
Cantornia 83389

MAKE MILLIONS MANUFACTURING Battenss. Supplies
Availabi, Evedast, Box 365, Bogota, N 0703,

WiN OVER INFLATION AND UNEMPLOYMENT Send
51.00 for Details. GAC Erferprses, PO Box 551, Suite 183,
Springheld, VA 22150

PROFITABLE GOLD FOIL PRINTER. Personakize busi-
rilss Cards, pencits, matches. Fres Details. Gold, PO 24086
{GE), Tampa, FL 33623,

LEARN The sscrets of repsinng junk baterss “Fabulous
Profits. " FIRST ESTABLISHED COURSE. Apex Engineering,
5454 Boisa, Atascacdess, Calf. 93422

MONEY SECRETS! Halp Pecpla and businessss gat maon-
oy, Easy home business. Fanastc Profts. Mo Expenance—
COwin Hours. Conbnuous Assisiance. Free Detess: DFC, Dept.
10-G-1, 1145 Reservor Avenue, Cransion, Rhode Island,
02620

VENDING MACHINES. Mo selling. Foulss sam amazing
profits. “Bag Catalogue FREE." Parkway Corporation, 1930
PMB Greanspring Drive, Timonaum, Maryland 21083

BUSINESS, FINANCING COMSULTANTS NEEDED!
FULL TRAIMING. Matiocnal Farn. PMG, 3108 Carnagewsy,
#208F, Arbnglon Hs., Minos G0004.

MAKE — 5el Altractwe Personalized Licenss Flates, ingx-
pensive. Sireable Proits. Pro-Plate, POB 22600 (GE).
Tampa, FL 33622

COMPLETE Fubber Stamp Outit. Fros Information.
Custom, 2914 W. Saxton, Springheld, MO, 65807

REAL-ESTATE FORECLOBURES: REPRESENTATIVES
KREEDED For This Profdable Businass. Mo Cash Reguired.
Fres knlormaticn. Horzon Financial Corp., Dept. P, 2474 M.
Federal Hwy , Pompano Beach, FL. 33064

STRETCH Your 5881 100 Temific Tips! Mow S$2.00!
Econamy, 1219 W. X2nd, Santa Ana, CA $27T08.

WANT Cash! Try Selling ow books' Free information.
Distribitor Poindexierco, 10171 Trewor, Detroit, Michigan
4B20T.

ASSEMBLE PRODUCTS AT HOME. Mary opporturilies
payeng High Weekly Profits presentty anvadabis withou imeest-
mnd. Wrile: Buseanesses, 928 Brighton 11, Brookiyn, Mew
York 11235

YINYL'S Whare the money ! Prolessionalty repas. nafin-
ish, ecolor fumniture, luggage. car tops. Cuick, easy. Two small
£20 jobrs a day sam you §1,000 a month. Homes, cars, offices,
reglawants, uninded customes. Slan eaming aller & few
days prachee. Senaatonal delads frea. VIP, 2007 Moniross,
Chucago, B0818

PLAND Tureng learmsd mnmﬂmm
Emgre School, Box 1014, Jupitsr, Florida 33458

MAKE WOOD TOYS FOR PROFIT. Toy pans. pattarns
wholesale. Lovebuilt Toys, PM-1, Tahose City, CA 95730-
5459

MAKE Rubber Stamps. Highly Proftable Business. Fres
Detaits. Stamper, FOB 22800 (GE), Tampa, FL 33622

PIAND Tuning quickly learmed with home study courses.
Oiploma granted, Amancan Tuning School, 17050 Talker
Driver, Morgan Hill, Cabl, 65037

PICTURE Frvmang— Proftable full or spare-teme business.
Easy o leam with handbook-course “Gude To Picture Fram-
ing Profits.~ 33.00 Guaranteed. Fres aming-supplies catalog
included. Japs, 126-PM Seventh Morth, Hopkins, Mmnasota
55343,

REPAIR HYDRAULIC JACKS — DETAILS FREE.
WRITE: HYDRAULIC PARTS SUPPLY, BOX 4157,
BROWMSVILLE, TEXAS TRS20,

DEBTS WIPED OUT with secret Foderal Law!! Forun

buiding FREE REPORT! Moneywise #B-1, LaGrange, NY
12540

FREE BOOK 2042 Uniguir Proven Enterprises. Fabulous
"::I K 1 |  HAYLINGS, Cart .
2008

LEARN Sewing Machine Repairing. Man, Women, Lucra-
tive Prodis. Gressiin Comespondence School, Bem 5104,
Spencer, lowa 51301,

B0 Weekly. Home mailing program. Goodworkd, Box
26Z33-R, Tamerac, Flonda 33330

B02.00 From Square Foo! Plywood (Huge Demand),
Rewealing Prool 252, (Retundable). Woodwan, Bridgewaber,
Mass, 02334

THE DEMAND for Maid Senices is Incredibie with more
Wormen Working Every Day. My Wite Starfed with 512 Worth
of Supplies and Brough! in 545,000 Last Year. We'll Shaw you
How o Do M. For More Details Write: SAB, Inc. D, J-606,
21203 A Hawthoma Bhwd.. Suite 5437, Torance, CA B0508
and Enclosa $1.00 10 Cover our Posiage and Handling.

MAKE FUDGE A1 Home For $500.00 A Weal When my
husband lost his job, | ¢d @ 1o mase ends mesl. Bom he and |
ware amazed al fw mongy | enmed, No sellng of any king
mithar, Send a dofar jor posiage and handiing and Il el you ail
about 1. Revelabons, Do, J-8685, 1116A Gth Street, Suie 104,
Manhatian Beach, CA BO26E,

172 POPULAR MECHANICS

CONCRETE Block Machies: Catalog $1.00. Route Ona,
Box 5, Rapdd City, South Dakota 57701

SELL Books By Mail. Free Dealership. Midwest, Box 44R2-
PM, Shawano, Wis. 54168

GET RICH using OTHER PEQPLE'S MONEY!! Unque —
amazing business!" Detads FREE!! Finance Consultants,
58-1. Billnga, NY 12510

NEW [iscowery in Batery Reconditioning . . Exgitesn
Maorths Guararee Means “Big Profits Fasi ™ Electons, T415
Gable Drive, Lithe Rock, AR 72205

BUMPER STICKER PRINTING DEVICE Cheap, Simpls,
Portabie, Free Details. Bumper, POB 22781 (GE). Tampa, FL
ne2

SOLAR Heatng learnid quickly al homa! Free inlormabon.
Emnpire School, Box 183, Rockoslle, N 47872

$50,000 POSSIBLE!! FREELANCING Bathiub and Sink
Rolinisher. FREE DETAILSY Shepard, 4418 Wast 30th St
Los Angedas, CA B0016

ARAD BUSINESSMEN Havs Money 1o Buy & Invest. Top
Finders Fees Paid Int. MiddleEast Assoc., 183PMY, B2
Flaxrman, Huntington Baach, CA G2646

GET RICHN Sacrel Liw smashas cash and
cradit!! Delads FREE! Wealthki-WB-1, Billings, NY 12510

TURN Your ldeas Inko Big Money! Fres Details: Crafmasi,
Bax BI0B, Depd. #PM-1-83, Marietta, GA. 30085

EUROPEAN mad order publications. Six trials $3.00. Box
2041PAB, Hannower West 1, West Germany D 3000

RECONDITION JUNK AUTOMOTIVE BATTERIES. Huge
dimand creates proftable home business| Froea rapor. JEM,
n1mm&mwwmm

nuuemmmmlmwmm part’
tuli-time - no ewperience required. Dwtails: $1.00, Trace
Assocites'120821M, 257 NW 83 Avenue, Coral Sphings, FL
B0ES

MILLIOMAIRE reveals how Bverage can gl nch,
ino! Easy mathod— Sunshine, 1402-M Santa Rosa, Santa
Barbara, Calfiomia 83109

SELL Books By Mail 400% probit, Literaturs Fres. Paragon,
Ba4PM Forest, Cass Laka, Mnnesots 55632

HUNDREDS Weekly! Home Maiing Businass, Richway,
A2, Bax 224, Deap Run, N.C. 26525

$100.00 a Day Wholesaling Free Brochure. Thomas
Company, 211 Centre Steet, Holbrook, WA 02343,

51,000 Weakly Homa Business Directory, Box 2015-PM,
M‘I’mm"l’mﬂﬂﬁ_ﬂ.

EARN Thousands with A Mop and Broom, Cipaning, Box
T2, 8. Augustne, Flonda J2084

MEWEST OPPORTUMITIES! You recass 100'a, labesi
I Tatian, AAMples, . Serd 52.00. NEWBITL,
Box 31811A, Dalas. TX 75231,

m:mvwoomm~s—rmm-g
ursusual gifts, loys, novelties. Free detalls. Wilkams, 12K Tius,
Gilon Conm, NY 11542

BECOME Tax Consullant Owr students sam §1,000-
53,000 evary 12x seasor prepanng refums evenngs. Siele
approved. National Tax School, Monsey 2ACL New York
10852

HUNDREDS Weskly Possible For Ten Hour Work Waekh
Guarardeed Homa Business .. Siad immediately™ Free Intor-
mation - AHY, Box 1028-A1, Kelaheo, Hewai 96741

MAILORDER DPPORTUMITY! Siad Prolitable Home Bisi-
ness withoul Expenance or Capital. Wite for Free Book, Plus
Dwetails. Mail Order Associabes, Depl. 550, Montvale, MJ
Omas.

MDHETHWH“.B‘;HM $1000 Monthly
Poasible Al Home Or Offce. PartFullme. Easily Leamed.
Homa Training. Free Information. Natiomwsde Tax School,
14507 Warren, Dearborn, A203, MI 48128

CARPETLAYERS Earn To $3000. Monthly. Easy Home
Training. Big Demand. Free Calalog Carmpe! CraMs, 380
Dawson Drive, Camaniio, Calomia 93010

DESTRIBUTE Mew Product Everyons Uses. MO SELLING.
Bax 143, Sioneham, Mass. 02180

MTHGHMHTM|MM RCOme without invest-

mart Wholeaale Merchandise Information. POST
Ertarprises, 1511 Post Averss, PMA1SM, Torance, CA
20501

14K Gokd, Sitver . Make 300% Proft. Cats-

g §1.00 (Refundable). Courticco, 1634 Bogart, Brone, NY
10462

[Cortinued on naxt pags)



BUSINESS OPPORTUNITIES
(Continued from )]

AERIAL PHOTOGRAPHY Busingss, Pilol, Non-Piot. Prof-
italie, Hon-Competitive. Eastem Apral, Box 3587, Baltimare,
MD. 21337

HANDYMAN'S DREAM! DIE-MAKING SEMPLIFIED? Mew
manyal axplans aases! methods. You can quicidy masser This
miramely prolitable prolession. Posicand brngs inlormation
Directacor, Tremea Buiding, Mooers, N.Y. 120958

SELL Profitabie Mail Order Books. Comphete Deiads, $1.00.
Home Products Company, 14-A012 Chelsea Cacie, Lacey's
Spring, Alabama 35754

BUILD GARAGES! 51,000.00 weakly! Insirucion manual,
salas o, plans, prices, forms. $125.00. Details $1.00, Olsen,
Box 225, Freeland, Penna. 16224

UNLIMITED EARMING POTENTIAL. Markml fast saling
wholesale marchandese. Spare tmae. No risk, Free informaton.
Kirg Ererpriges, 1101 Sheridan, Dept. PM1, 'u'llqﬁ CA.
B4EB0.

QUIET FORTUNES A Baing Made By Mail. Let ke Show
You How. Write, INITIATIVE, Box 4233, Alexandna, VA
22303

YOU Can Make Money Wholesaling, Free Delails,
Brokgrage, 1080 Circle, Burng, Tenn, 37028

WOODCRAFTERS! (Handcraft Mowelies) Monay Making
Disclosure S0c. MLE, Box 468A. Springliedd. Cregon 97477

NEW LUXUAY CAR wilhout cost! Write: AMCO 8. 1601
Main, Plairdigld, IN 46168

OWHN, new Mercedes Benz, $111.72 monthly, or BRWAY,
§74.35 monthly. Simple. Proven Technique . . . Guaranised .
Frew Details. J. P. Fox Go.. Depl. PMB31. Sprnghekd. VA
xNE

BE YOUR OWN BOSS NOW! Make huge profits saking
Popular gifts. Giant catalogue only 5200, refundable on frst
order. Morsa Wholesale, 361 Claremonl Awanue, Degl
2PMT3, Moniclair, NJ 07042,

FREE! EASIEST Most SUCCESSFUL Cf All HOME BUSE
NESSES. Vaught, At 2. Ban 457, Haines City, FL 33844

FREE! PROOF “How | Mase S265,000.00° with small clas-
silied Ads, Southlander-PM1, Box T437A1, Sarasolta. FL
33583,

RECYCLE ALUMINUM! | collect serap Iree - sed for 325
pound. Free Inlormation: Amaerican, 1030 Liberty, Box 137,
Alexandria Bay, New York 13807

WOODWORKERS - IDEAL HOME BUSINESS. Free Bro-
chure! Pine Shop, West Paterboro, NH 03468

EXTRA Cash, Sian You Dwn Cheaning Senoce. Wrile: E-
Zea Clean, P.O. Box 807, Mokomis. FLA. 33555

WOODWORKERS. §100.00 FROM ONE BOARD making
rirrors, Instructions. $2.00. Jim Fite. Aoute 3, Shalby, N.C
28150,

BIG Prolit Fast Money Making Catalog $1.00. Chazy Mesd
Crdar, Chazy, N.Y. 12621

AVOID MAIL PITFALLS| Experenced msiders miarm-
fion. Free Dwecton, MOMPMS, 853 Sayer, Sprngliesd, MO

EXTRA INCOME WHOLESALING GIFTS, Datais 51.00.
D. Burroughs, 517 Robinson, Barbarton, Ohio 44203

MAKE Bug Money Repainng Windsheelds And Flale Glass!
Eam up to 350,000 yearty. Sond for Valsable Free Repor,
Glas-Weld Sysisms, Box BTD, Hillsbora, OR 87123, 503-840-
27

QUICK CASH! i you are in sincere nead of money, | can
help you! For information send 52.00 NOW! Nappar
Erfsrmriges, Dapd, A1, 11045 Saginaw, Burnham, L, 60831

CASH! Make 200 plus over cosl on thousands of gualty
products, catalog 5$3.00. mfundable. Adisco, Dept. BB-301,
112 W, Cantral. Teoland, M1, 45464

AGENTS WANTED —Hundreds of dollars o week possibie
working jusl pant tme. Full detass Send 5200, Dan
Publicationa, P.0O. Bax 2683, Krkdand. WA 08033-0712

FREE DETAILS. Sl Unique Monay Making Books Page
By Page. Box 281A, Ssoux Falls, 30 57104

RELAX And Get Rich. Free Detads. Educaton Plus. P,
1753 5 Orange Grow Avenue, Los Angeles, CA 50015

FREE Details. Frohtable Home Emerprizes. Hoss, 10204
Easl Los Alos, Fresno, CA 83710

300% Proli—Highest Qualty—Best Seling—2635
World's Prodesie Below Wholesale! Free Delails! Wrils:
CHAN'S GIFT WORLD, 35 Bowary, New York, MUY 10002

HOW TO make 2 to 3 tmes your cost on 2500 diflerer
prodiscts. 52 00 Bings gant celalogue, retundabile with Bt
order. SUNWEST DISTRIBUTORS, P.O. Box 783, Rexburg.
Idaha B3440

FREE INFORMATION. Stan form mailonder business with
litthe money, no expenence. Summit Books, 110 Soledad.
#201, San Amonio, Texas THE05

OPPORTUNITY GUIDE 100 Unbalisvable Bargains £3.00
Money Back Guaranie. Inlormation Cender, 228-D Sputh 4th
51, Coplay, PA 18037

REACH &8,000,000 "BUYERS" THRU AMERICA'S 20
top-puling magazines! Oroars “pour” inl Information FREE!
Budget-Ads, Box 180PREA, Buana Visla, GA. 31804,

EMD YOUR MONEY FROBLEMS Exciing Details FREE.
Income Aesearch, 15214 Marshall, Fichland. ‘Washington
BBAE2

OPERATE your own Lucralive mailorder busness. Handie
iF1e B it sl g prosaucts that il Gross you thausands mentthy!
We guide you! Investmant less than pair of shoes. Success
guarantesd! Details freel Budget-Ad, Box 189PME, Buena
Vesta, GA. 21803

PROJECTION TV . .. Make 5335 assembling Projectors . .

Easy . . . Fesults comparable to 52,500 Progeciors . . | Your
‘otal cost lass than $17.00 . . PLANS, LENS, & Dealer Infor-
mation $15.50. lustraled inlormabon  FREE

Mucroaomben, Wishinglon Croasing, Pennsyvknia 18677,
Craditcard Orders. 24Hra. 21 5-736-2880

TIRED OF CHAIN LETTERS? Far an sucitng opporunity,
Wite: Prce, Box 2073, Northlase, IL 60164

ESTATE MAINTEMAMCE CONTRAACTING MEANS
WEALTH. RETIREMENT. Ofhars 00 wovk, you colkact monsy.
Hawva pongared unique corracting lechngque. scientdic math:
ads: My copyrghted manual shows, tells afl Fres miroducian.
EMCPM, Box 925, Longview, TH. 75608

MAILORDER: Sall 70 Monepmakng Repors ---
Prodit! Viennis, Box 336, Asdera, AT BE442

GLASSE TINTING Book — The whole siory, cars Lo sky-
scrapers, hobby of big prolits, $10.86. KIS Wndow Giass
Tinting, 1149 East Commevcsal Bivd.. Ft. Lauderdale, Flonda
33334

OPPORTUNITY! 50 Money-Making Reports.” Details
Fiea. SASE. NATIOMAL CONSULTANTS, 113 Hamnck Ave.,
Orzar, AL 36360, AR- Tric Glann

EXCITING, Mew Business! Anb-Gravity Rides! MONEY-
BACK GUARANTEE! 35.00. Moorwaicer, Box 157, Maize,
Kansas 67107

MAKE Manay! Buying Wholesale! Yes. .0, Box 120711,
Arlington, TX 76012

MAKE 515.00 Hourly builting custom lupgape'cases at
home. Huge naligriwise demand. Fill mail orders. We supply
rmabarinls, mebructons, evarything! Free detass. Custom Case,
BOBT De Solo Ave., Depl. C20-25, Woodland Hils, CA
91365,

MAILORDER OPPORTUNITY - Seil popular momey-mak-
Ing reports - 1000% profs - Free details - Mewlite, PM13, Box
5041 - Los Angeles, CA, 50072

TAKE Catalog Orders. We drop-ghip 3500 best-seling spa-
cialty products. Lowest below wholesale prices. Immediate
delvery. Speclacular home busness opporfundy. Free Book.
SMC, 5061 Do Soto Ave.. Depl, 20-25, Weodland Hills, Ca
G188,

000°%

START YOUR own Office Janitorial Service, A Aecessive-
Prood-Business that | make $300,000 a year with. A Great
Sideling or Full Time Business. For more Data Write toc
Chaseco, Div. J-882, Box 1924, Santa Monica, CA 80407 and
oncioss $1.00,

THE WAY io bad the aconomic erunch = with 8 barter chub.
Every Ared Nesds Them and | have a Completa Opaerabng
Manual that Shows you how io Start O for Pennios and Live
fisen m King. Send a Dollar for Postage and Handling and 1 Teil
you More. Bankers Research, 2311 Ponbus Avanuae, Sulte
J-B80, Les Angales, CA G0064.

YOU CAN make monay hedping others | Five sasy plans, 1ax
guide, $5.00 (refundable). Davidson, 117 Owedook,
Chasriottesville, VA 22901,

RECLAIM OLD Battedes. 52 00 in Supphes Creates a Good
Bafiery Worlh $20.00 te $30.00. We'll show you how o get the
Oid Batares Free. Further information Avadable Fres, Write:
Pmnacle Research, 11727 Mississippl Avenue, Suite J-881,
Los Angeles, CA 80025, Encloss $1.00 of posiage.

GUARANTEED Monay Making ldeas Free |mlomation.
Royce Fagan, 1724A Siarshing, Walnut, Calil. 91789

THERE ARE Ways b0 Take dwer & Going Buginess with no
Money Down. Anyone can da i i they know the lechniques.
Yiou could own a Proféable Business within & Few Weeks with
o Ingtructions, Wrte 1o: Business Immstigaiors, S0054
Wordway Center, Suite J-887, Lo Angelss, CA 90000.
Encinas $1.00 lor Mailing Costs.

RELAX And Gel Fach — Milllonaires Secrets 1o Waalh.
Free Detads. Mason Book Co., 2427 5. Beverly Driva, PAL, Los

Angeles, CA B34

STOCK Certficates §1.00 Mixed Cancelipd Cerfilicates
525.00, Certili-Kats of Katonah bnc., Box Z88PMW, Cross River,
NY 10518

FREE Infarmation. Mo Fees Or imventory. No Selling, Deliv-
anng Ov Bookeeping. Spare or Full Teme. Tyler Associales,
13110 Lone Shadow. San Andonio, TX 782303

WANT Big Money? Proven Maothodl Froe Detais.
Independance, 3507 McGes, Cores, CA 95307

MAKE MONEY with your deas! Gal paid for thinkingl §2.50
Satiglaction Guararised. Spaciaksts, 10 Wabster, #54PM1,
Somarville, MA 02143

EXTRA CASH — You can easn it! Your FREE subseription
o Oxpporunity Magazine shows you how with Success siones
of inday's entreprensurs. Wnte: Opportunity, Dapl. BOT, 6 W,
Michigan, Checagn, G062,

400,000 BARGAINS Bealow Whoesale! Many Frea Ligui-
dations . . . Clossouls . . _ Job Lots . . . Single Samples. Free
Delais. Wordwide Bargainhunters, Bow T30-A, Holland,
Michigan 49423,

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING. Bookled shaws you how 1o Slan your own busi-
ness wan Classilied Advertmng. ONLY 31.00 FOR BOOK-
LET — ($2.00 coupon refundable with fest osdes). H.E.
KAFPEL, POPULAR MECHAMICS, DEPT. PMCY, 24
WEST 57TH ST., NEW YORK, NY 10018

MONEYMAKING OPPORTUNITIES

LEARM Fiower Arrangang al home. Fascinating Hobby or
Business. Frés boolist. Lilslima Career Schools, Depl B-987,
2251 Barry Avenue_ Los Angeles, Cablomia 90064,

AN AMAZING Way 1o Make Money wilh an lem every
‘Woman Wanls That You Can Buy for 0de and Sell lor $1.00.
Many Eam 51500 a Weokend. Wrile Today for Detads and
Enclose §1.00 hor Shuppeng to: Revelations, Div. J-8E8. 111684
ath Street, Sude 184, Manhattan Baach, CA DO26E.

SPARE time foriuna in Vinyl Repair. Huge demand creates
excoptional profits, Wie supply everyibing. Detads ree. VIP,
2062 Moniroge, Clucage, BIE1E

TO0.000 BARGAINS BELOW WHOLESALE, Barkrupiey
Merchandse. Froe Samples, Clossouts, Impors, Swumpilus,
Maid Order, 121 Home Businesses, Free Detalls. AMERICAN
MONEYMAKERS, Box B356PW, Tampa, FL 23874

GET RICH!! Secret iaw smashes debls — brings Cash,
Crogit! FREErppon’! Weallha-WEBM-1, Bilings, NY 12510

FANTASTIC sarnings mailing from home!! Ofler: Rush
Stamped Addressed Envelope. Impesial, P-B X17410, Fon
Lavderdate. FL 33318

BUMPER STICKER PRINTING DEVICE. Chanp, Semple,
Portabile. Froe ditails. Bumpar, POB 22781 (GH), Tampa, FL
3822

HUNDREDS OF Ways o Maka Monay wih 8 Cheag Video
Camera. This is the Boom Business of the '80's and you can
reafy call yoursell a TV producer. Qur 48 Page Booklet
Explaing ol ol the Dezens ol Oppodunities that you can get
ity with Ligte Cash. Mail $2.00 for Booklal to: AE Reseanch,
D, J-654, 13450 Maxella, Suite G 185384, Marina Dal Ray,
CA 80291,

LEARM Landscapng and the growing ol plants a1 home.
Stant business of hobby. Free boosiet. Ldetme Caneer
Schools. Dept. A-40. 2251 Bary Awvenue. Los Angeles,

TURAM Yaur idess into Big Maney| Frea Detaila: Crafman,
Box 6308, Depl. #Pki-1-83, Manetta, GA. 30085

EUROPEAMN mail order publicaiicns. S trials $3.00. Box
204 1PAM, Hanower Wast 1, Wesl Gormany D 3000

SAVE! BUY DIAECT. How to make money opporiundy
books many Hies dsccuning send $1.00 lor list refundable.
Baier, Box 2254, Prescoll, AL BE302

MAKE PVC PIPE FURNITURE. Begn profitable home busi-
ness withou? experience! Free repod. JAM. TT1PF, Bafie
Geound, Washington G854

THE EASY Monay in Mail Order is made when you have a
Catalog of many Dessrable Products. Well prowvsde you with a
Baautiful Catatog, Mailing Lists of Custormars snd do all the
Shipping and Bookkeeping. Send £1.00 for Calaiog and
Details. Baronbrook Putdisheng, D, J-683, S0654 Worldway
Canter, Los Angeles. CA 90004,

MEED MOMEY? WANT SUCCESS AMD HAPPINESS?
Send $12.00 for our MOMEY MAKING repors, BROWN
ASS0C., F. 0. Box 234, E. Hartiord, Comn. 08108,

$175.00 Weskly Comecting Pupils' Lessons! Sampies,
51,25 Castia's. 234 LP Fillh, New York City 10007

CITY DWELLERS Pay 5100 per Stick of Frewood. There
are ways you can get it Free and Sall Tons for a Big Profit Hing
Months owt of the Year. And you'll be able 0 lake a Three
Manih Vacahon aach Year in Style. I Show you How |'ve
done A ior 20 Years now that |'m Retring. Wiite: SAB, Inc., D,
JBE8, 2VI0IA Hwwthorme Blvd., Sute 5437, Torrance, CA
80508, To Cower my Mailing Coms, Please Enciose $1.00.

BECOME WEALTHY! Millionaire Feveals Plan. Free
details: Trace Associales | 2RZIM. 257 NW 23 Avenus, Coral
Springs. FL 33065

OPPORTUNITY Seekers Avoad Disappoirmtmant, Facts
about Moneymaking Ad, Only $1.00 and SASE. Oppartunity
Investigators, AL 1, Bax 540, Hollywood, MO 20636

UNEMPLOYEDT Hundreds of Moneymaking Oppartuni-
tias. Free information; BAC Enterprises, Box 8129, Kichemer,
Omtario, NIK 286

LEARN Smal Busimess — Make §100,000 Plus & year
Guaraniead, Malke $75.00 to $100,00 an Hour, Tor Information
Send $8.50 to: 2120 Hasse! Road, Swie 203, Hofman
Estates, L &0155 Momay Onders only. Pay o Mark
Morgan.

{Continuad on nexi pags)
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MOMEYMAKING OPPORTUNITIES
[Continwed from

LEARAMN HOW To Earn Extra Money. SEMD $2.00. ZEPHYR
MAIL ORDER, 75 DAYTON AVENUE, SOMERSET, NEW
JERSEY 08873

510000 FROM OME SQUARE FOOT OF WALNUT LUM-
BER!| Easily Mads - High Demand Hem. Comphabe Delads -
Ownly 53 50. Keepsake, Box 18733, Shreveport, LA 71138

REPLY TO ALL “FREE-DETAIL" ADS IN THIS MONEY-
MAKING OPPORTUMITIES SECTION. SEND ADDRESS
AND 51.00. P-MAD, BOX 581082, HOUSTOMN, TX. 77253

MAKE $25.00 PER HOUR Spare Time Repairing Cariain
Typas of Flal Rools Found Everywhans, comglele insinactions
$300 and 10 SASE. Goodin, Box T14, Jamesiown, TN
ABSEE

$500.00 Weekly Recycling Discardad Tires. Send SASE.
Lavalleys, Fountam, FL 32438

FREE!! OVER 105 BOOKLETS! . _ . . & Detaded
Gatalog. . . .Send $1.00 Postage, Handling. PRINCESS, 5170
Brea. Las Vegas, NV, 89118

TURM 51,000 Irio 510,000 Or More!! Simple. Sale. Secune.
Learn How: Wile: Sunrse, Box 208PF, Hamilion. Montana
59840,

LIFETIME Incorme. Yas, you can’ Find oul how. Inlormation
§1.00. Wisk, PRA123, Box 5049, Clearwater, FL 33518-5049

MAKE Monsy Wintng Short Artickes at Home. Booklsl Tells
How, $4.00. Anthony's Enterprisss. 1355 47Th Ave., #7 A, San
Francisco, CA 84122

READ These Boohs— You Must Save and Make Big Money
m Your Whole Lile! Free Catalog. Write: Kaichan, 3§ Bowery,
#514, Naw York, N.Y. 10002

IMPORT-EXPORAT. Maxe money! Famashe new wiy B
start your avn mpant Export business from your hame wathout
invasting i merchandize. U.5, Govemmant will help. Includes
Wiorid Traders Dagest and Direciory of anﬁwplm Man-
ey ormar 5200 plus 38¢ Postage + handing. KACEY
COMPANY, 212 Coayman Ava., Nutley, N.J. 07110,

MECHANICS- Falire early. waalihy? Opevate proditabia,
low-owarhead business, Frea information. Mobiletura, Box
#5928, Livertyvile, Minos 60048,

MILLIONAIRE Tells How You Can ACcumulate Yvealth,
Too. Free Dwetails: Success Workd, Dept. PM, P.O. Box 431,
College Park, MD. 20740

HOT! inoxpensive Storabie Milk Products. New Multi-Level,
Dhatrituits By Mail. Masdow Frash. Phoams Distnbuting. 1215
Maorthgate, Maridian, idaho 83642

SIG05.MONTH, Easy. I'll show you haw. Datails. 57.00 Plus
Sefl-Addressed Stamped Envelope: Boa TE4. Councl Blulfs.
1A 51502,

EARN SDOYWEEK! Markat Pure ‘Water! Govesnment
Paysfl Work Al Home!l'! Act Now!® Delais SASE. DRC
Concepts, Box 4002, Key West, FL. 33040

BIG MOMEY! Minimal Eflort! Freer. 890 Brush Creek
Glanwood Speings, CO 81601

YOU'VE Got 1o Belewe! Make 510,000 Using Dur Duick,
Engy, Proven Melhod -Back Guarantee. Send 510
Today To: P. AL P. A, P. O. Box 15056, Ft. Wayna, indiana
45845, YOU'LL BE GLAD YOU D!

SIGNS 3¢, Detaits 52. JaMords, 2153 Baverly Baach NW,
Olympla, WA BRS0Z

MOMNEY secrets. Amazing book “How to Find your Fortune”
rEnaals opportunilies 10 wealth. Free Details. Possibikties, Box
ITEO4, Los Angeles. CA. BOD3T

MAKE 5800.00 A DAY Distibuling our full color general
merchandise discourt catalog. Handle no merchandise
orders. We spiit the profits. 52.00, Westen Products, SR2,
Coules City, Wash. 83115,

FREE 25% DISCOUNT CERTIFICATE just for looking over
spare fima maney making opporuniy saling famous Hanowvar

Shoes. Walk ol with an axira 2400 monthiy, Hanover Shoe,
Dept. 3538, Hanover, PA 17331,

OWN YOUR OWN CEILING FAN BUSINESS! Stan At

Homa And Grow, Sand $10.00 For Infformation Packet (De-
ductible From Firsd Order]. TWA, P.O. Box 1285, Vickaburg,
M5, 38180,

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING. Booklel shows you how o Slan your own bus-
ress with Classilied Adverisng. ONLY 51.00 FOR BOOK-
LET — [$2.00 couwpon relundabla with fest order). H.E.
KAPPEL. POPULAR MECHAMICS, DEPT. PMCY, 224
WEST S7TTH ST., NEW YORK, NY 10019

RABBITS-CHINCHILLAS-FUR
BEARING ANIMALS
AMAZING Profits? $10.000 Yearly Raising Rabbas for Wool

and Braading, Detals—3$2 00, Amancan Angora, Malta 12,
Mortana 52538,

174 POPULAR MECHAMICS

RAISE AABBITS SUCCESSFULLY 58 Page Bookiat Tals
How. 57.00. Amencan Rabbit Assn., H1, P.O. Baox 428,
Broomingtan, llingis 61701

3500-51000 Monih Plan raising rabbits ior us. Free details.
White's Rabbtry, Box 1:388PM. Hudson, Oheo 44236

EARTHWORMS, LIVE BAIT

GOVERMMENT SURPLUS . . . Milkons of itema [including
Jeeps) . . . low as 1¢ on doller! Most complete Directory avail-
able — 5$2.00 (gueranieed). MSPOSAL, Box 18107-AA,
WASHINGTON, DC 20038

GOVERNMENT LANDS FROM 57.50 ACAE! Homesses,
farming, wacatoning, irvestment! “Land Baryer's Guida” phus
natonwide  kslings £200. Lands, Bax 19107-AA,
Washington, DC 20038

GREY Mighicrawiars - “Action Worm” - Fres Literature -
Talephong 912-B35-2542, - Fain's Earthwonms, Edeon, G&
JT4E

FREE Literaiure Raise Fishragrms. Crickets. Pod Wigglers
— 1000 — $4.95. 5000 — $42 50. Postpad with Free Book
on How and Where 1o Sell Carer Fishworms, Plans, GA.
31 Ta0

OF INTEREST TO ALL

GOLD MINE 1IN GARAGE SALES. 37.00. Hanmay
Ingustries, 736 M. ndiana, Oxahoma City, Okla. T3106.

FREE GOV'T. SURPLUS Send §1, SASE to. “Surpius”,
P.C. Baox 49126, Atlanta, GA 30259

“GOVERNMENT SURPLUS™" JEEPS 530.00 B0O,000
Bema ! Complede information ¥owr Area. LARGEST OFFICIAL
DIRECTORY, $2.00 (Guaranieed). BURPLUS (AI3E). 4420
Wisconsin Morthwast, WASHINGTON, D.C. 20018

GOVERNMENT SURPLUS . .. JEEPS — AUTOMOBILES
— 52500 800,000 hems! Guaranteed Diractory — How To
Buy = Your Area — 5200 DISPOSAL, Box J2MA,
VALLEY FORGE, PENNEYLVANIA 10481

LOANS BY MAIL

S5TOR SEFTIC TANK ODORS OR YOUR MONEY BACK]
B0 JET-T =5 a Matural Baluion of Live, Sake Bacierda to keep
your Tank Odor-Free and Operating Proparty. Onder & Gallon
Today. Sand 515.95 per Gadon plus $3 for Shipping Handing
1o: Jet Inc., Dept, 1, T50 Alpha Dive., Caveland, OH 44143,
Include your address. In Ohio, add 51.04 per Gallon for Sales
Tax. N.J. Resments sdd 80¢. Credt Card Customers, Order by
Phone: 216-461-2000.

VACUUM Cleaners “Discount Prices” “New  Rasnbow
52340.85_ Kirty, Filter Qusen, Compad], Details: ABC Vacuum
Warehouse, 7029 Burnet - PM, Austin, Texas TATST

FREE Promoticnal Albums, Concen Tickets, Sterecs, eic.
Informadion: Barry Pubbications, 477 82nd Streef, Beookiyn,
MY 11209

NOW, You can draw, FREE - Complete details ples fisst
easy legson trom Disney artisl. Bruce Mcintyre - PM-10, 3471
Crownsworth, Corona, CA $1720, [T14) 953-7452

FREE CATALOG! Prvacy, divorce, employment. cradil
pronlems? Our books have the solufions. Write o Eden
Press, 11623 Slater, Box 8410-PG, Founlan Valley, CA
92708,

CREDIT PROBLEMS! Bad Credit. Mo Crada, Bankruotey,
Judgemant, Lion, Divorce, Incoma, Keeping You From Getting
Crodit Cards? WE CAN HELP! FREE Details: Financim!
Consuliant, Dept. 102, Boa 250, Bosion, Mass 02122

SHRIMP Dip Recps 510 Hesses, 12, 626 E. Eim,
Springhaid, MO B5608

HOMEOWHNERS, buyeds. Save thousands., Anyong leling
you how? We will. 55.00 t0: Orawer 18, Box 61541, San
Angiio, Taxas TH04,

INTERESTED in earrang more money than you can apendT
Frea exciting dedass, Cheistopher's, 5634 Lawndak, PM-1.
Dwtroit, M| 48210

BOWLERS Leamn secrel ol getting strikes and higher
scores. Send 53.00 to- Kanshay's. 8817 Birchieal, Diowney.
Cadd, 80240

CLEANING DEGREASER AN purpose poweriul powdes.
Sale. Two gallons concenireie $4 95, Speciatty Products, PO,
Bex 2529, Delray Basch, Flonda 33444

TAX SAVING 55 Sale and Legal Deductions i Save on
ncome Taxes' only 52.00. LaMare Gafts, 460 N. Woodward,
Birmmingham, Mich. 48011

SOLVING FRACTIONS MADE EASY Send 51.00 SASE
Aoscn, Box SO586, MidWest City, 0%, 73140

HOW TO MAKE MOMEY THROUGH CLASSIFIED AD-
VERTISING. Bookle! shows wou how iD S18M your own buss-
ness with Classdied Adveriising. ONLY $1.00 FOR BOOK-
LET — [32.00 coupon relundabie with first order). HLE.
KAPPEL, POPULAR MECHAMICE, DEPFT. PMC1, 24
WEST S5TTH 5T, NEW YORK, MY 10019

BORROW 525 000 “gvemight,” Any Purpose. Keep indeli
nitaly! Free RAeport! Success Research, Box 18738-AM,
Indianapoks, |ndana 46218,

MONEY Problems? Free Book describes Loans. Cash,
Govamment Grams. Oiher benefits. availabla o indwiduals.
Winte: Associates. Box 58-A4, Brooklyn, New Yark 11235

BORROW FROM HOME! Ary amounl, By worthwhie pur-
posa, within 30 days. Competitive Rates. Also, you can sam
subsiantial ncome as a Monay Agent. No Expenence— Cwn
Howrs. Mational Company o assist evary way possibia, No
Gimmicks' Free Details: DFC, Dept. 10-C-1, 1145 Rasanmair
Avpnue, Cranston, Rhode island 02820

BORAROW $100-5100,000! lnstant Reply! No Co-signers!
FAush Stamped Envelope! Financial, Box 5487(P).
Richardson, TX 75080

BORROW £30,000 withoul emberaat! All alipicla. Repay any-
teme. Free dedads! Inlohouse, Box 1004PM. Mew York NY
10003,

BUSINESS Loans From $15.000. Mova Financial, Box
T373, Hollywood, FL 33021

BORROW 525,000 - Imeres! ree! Eliminate debis-astabiish
niew eredd. Recesse credit cards! Free reporl. Hanoo, 428 W.
Ponce De Lean, Dept. PM, Decalw, GA 30030

CASH Loans— Borrow by Mail 2500.00 to 325,000 Fres
details, Application! LTD-PM, Box 837, FL. Lauderdala, FL
3z

DIVORCE

WINMING  informaton,  S1.000 MEN'S  RIGHTS
ASSOCIATION, 1808, Forast Laka, MM 55025-0189

PERSONAL

COMNFIDENTIAL Chicago Mailing Address: Business Per-
sonal, Since 1944! Mail Center, 323(k) Franklin, Chicago,
BOE0E

FIMANCE YOUR DREAMS with Governmant and Founda:
ton Graris. Fres Dotails. TOU-FM1, 432 PCH, Hermosa
Beach, Caliomia 0254

BIBLE Castions andwenid. Stamped etwilops. Bylon,
17167 Bentier, Datroit, Michigan 48219

COLLEGE DEGREES BY MAIL, Renowned Liniversities
offer lully-accredited Bachelors, Mastars, PH.O's . . . Free
revedling detals  Counsehing, Box J17T-MP-1, Tustin,
Calioma S2680.

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Experence, Education. Achiswement, Fast,
naxpenssve. Call (614-863-1791). Or Write: Ban 13151-T1,
Columtus. OH 43213

DATING Service. Starl And Operate Yourse!f. Compigia
Ingfrucliong And Sampls Forms. $25.00. J. Weddie, Bax
26158, Tucson, AZ. BST26

GOVERNMENT SURPLUS

REMAILING SERVICE

1983 Swplus Army, Navy store B4 pages illusirated calalog,
Send 52.00. Farvel, 3037 N. Clark. Dept. J-1, Chicago, L
BDEST,

MID-AMERICA REMAILS. Confidential, Chermght Roceiv-
ng - Forwarding. Heartland, Box 7243, Shawnes Mission,
Kansas 66207

5 IT True you can buy jeeps lor $44 through the ULS. Gow-
ernmant? Get the facts today! Call 312-T42-1143 Ext. 7133,

HE-E-P-5, T-R-U-C-K-5 1rom $30.00. Milions of llems in
Goveinmant Surpius, Typewnlers, Boals, Clolhing. Complete
Derectory On How And Where To Buy In Your Area - 52.00.
Surpius Bargains, Box 913-A, Holland, Mechigan 48423,

MOTORCYCLES — JEEPS — HELICOPTERS — AUTO-
MOBILES . . . GOVERNMENT SURPLUS DIRECTORY —
MONEYBACK GUARANTEE— How, whese—3200. GS
Information, Department 11, Federal Buidding, Box 3813,
Springlisid, Massachusetts 01181

COMFIDENTIAL Mail RacaivingForearding. Mad Drop,
Box 18035PM. Orlando, FL 32880

PRIVATE ADDRESS. Dependable. Professional Mail
Forwarding, Box 5614, Mison, Mass, 02186

SASKATCHEWAMN Remaing. Central, Bon 101, Foam
Lake, Saskatchewsn, Canada S04 1A0

UNLISTED ADDRESS. Descrest and conbidentinl. Remai
£1.00 Single. Mal Forwarding Service, 8050 5. Man,
Houston, Texas 77025

{Continued on next page)




REMAILING SERVICE
[Continued from preceding pege)
REMAILING 20¢. Forvardeng 18,00 yeardy. ~Econormail”,
Box S41, Ephrata. Washingion S8EZT

MEXICO raceiving jorwarding dependabla 51.00 aach
§5.00 monthly. Box 2-291, Guadalajera Jalisco.

SCIENCE & CHEMISTRY

LABCORATORY Chemecats, Glassware— Apparatus, Cata-
logue $1.00. Deluxe Sclaniific. 334 5. 13 Siesl, Maniowos,
Wisconsin 54230

BEER Bread. Easy. Quick. Send $2.00 tor Recipes. BAB,
Box 144, Viclona, Texas 77902

BEER BREAD —Easy, Quick, Delicious Recipe $2.00,
Bread, 106 D Mwr Cour, Summenalle, South Canoling
28483

FORMULAS, PLANS, ETC.

FLORIDA REMAILS Reteiving-Forsarding Allen. 6326
Autian Drive, Jacksonville, Florida 32210

MAKE own closes! blade shave possble $3.00. Awird
Shaves, Route 4, Cuerc, Texas 77954

PRIVACY PROTECTED compleledy. Intnguing address.
Helon's Hideaway, P18, Box 348, Diamond Sprngs, CA.
85619

WORLDWIDE MAIL FORWARDING 25 pédrs sxpensrics.
MATO, Box 1418, Sarasota FL 33578

ARIZOMA ADDRESS. Confidantial depandable ramailing,
receiving-lorwarding. SMS-PM1, Box 31739, Temps, AZ
B52A1

CONFIDENTIAL Mad, Messages Forwanded Daity. Canlral,
Box 3E5PM. Claymont, DE 19703

HAWAN Aamass, §1.00 Each. Delaits: Lenera PM301, Box
4722, Hongluby, HI 96813,

MISCELLANEOUS

EAT FREE BEEF! Provan method, 53 - works ANY-
WHERE, Guararteed! Roeser, Box 3234, Fallon, NV 83406,

PHOTO ID. Sealed » plasic. All states, provinces. 24-
hours. GUARANTEED. Send $6.00 (2%10.00), phato, nams,
Bhdrecss, waight, haw, eyes, binhdate. CARDIMAL,
207 1-46 Emersan, Jacksorville, Florida 32207,

PHOTO IDENTIFICATION CARDS . . . Cerilicates .
GUARANTEED! Samplas 25¢ . . . Bascco, Bow 3461 -FPM-83,
Providence, R.|. 02609,

ORMAMENTAL Iron Designs. Book of 1600 basuliul prac-
fical designs for , columns, etc. Free Lierature.
Curmningham, Box 20005, Salt Lake City. Utah 84 120-000% —
— (3881 South 3200 Wesl)

COLLEQE STUDENTSI—improve you pgrades! — Re-
soarch catahog— 306 pages— 10278 topics—Aush 51.00--
Fesearch, Bax 25018, Los Angeles, D0025. (213} 477-
BZ26.

ANY FORMULA 510,00, Catalog §1.00. J. Battor, Box 568,
Chicago, 60040
MONEYMAKING CHEMICAL FORMULAS — THOU-

SANDS! CATALOG 53.00 (REFUNDABLE): GWAZ, Box
190, Brockheid, Wisconsin 530050193

SPECIAL SERVICES

WORRIED about death taxes? Sand for confdental com-
Feuber printout showang your maximum lederal estale tax under
raw Fadoral Tax Law. Send name, address. marilal status,
approaimate gross value ol your assets, debis and $10.00 fo:
Esfax. Box 537, Angala. Indiana, 48703

APPETIZERS --Fwe Dwiicious Recipes $1.00. Eus, P.O.
Box 826, Norwalk, CT G856,

CASSEROLES, 40 Delcious Recipes, 53,50, Robedta's,
Box 223, Maxwel, Nebraska 88151

JERKY Bast Beel, Venson, in 2 hrs. Yes! Send $1.00
SASE. JD. 2640 Gaynor RD.. Cheboygan, Mich. 45721

TEXAS Hot Rulish. Aecipe. $1.00. Fox's, Delta Circla RL 1,
Box 58, Shendan, Arkansas 72150

SUGAR-LESS Desserts, 50 Nutrfious Delicious Racipes.
$3.50. P.O. Box 5395, Fleicher N.C, 20732

WINEMAKING, BEERMAKING, &
OTHER RECIPES

WINEMAKING-BEERMAKING-GASOHOL. Fron Supply
Calalog. Yeas! Equipment. Contnendal, Box BB018-PM,
Indunapolis, nd. 46268

INFORMATION On anything. Feiguson R ch
Specialists, 60-15 Woodside, Woodsade, New York 11377,

HOW TO MAKE MOMEY THROUGH CLASSIFIED AD-
VERTESING. Booklet shows you haw 1o SI&M your own busi-
ness wih Glassilied Adverising. ONLY $1.00 FOR BOOK-
LET — (5200 coupon mfundable with brst oeder). HLE,
KAPPEL, POPULAR MECHAMICE, DEPT. PMC1, I3
WEST 57TH 5T., NEW YORK, NY 10018

WINTER: Try WINE CONCENTRATES. B4 Enterprises,
1845 South 151h, Soringfietd, 1L B2T03

MAKE QUALITY BEER, Wmne. Frea catalog. Vikage Siome,
Box G-51PM. Wasiport, MA DET0

WINEMAKERS-BEERMAKERS— Free Catalog— Fast
Sarvice— Large Selechon: Kraus, Box TA50-L_ Independenca,
Missaun 64053,

PURE HERBS From History & Fobaors. Wite for FREE
Book, “Common Herbs far Common llinesses.” Estes-PRWC,
Arna, Gaorgia 31510

BETTER HEALTH

T-MINUTE FITHESS program. Feal betier quacidy. Loak bet-
ter. SIMPLE mstructons. §3.00. FITNESS, Box 247-8, Witon,
Conn. DEAET

STOP - SMOKING - FOREVER!I-FREE Details, Ram
Canngn, 3T04PM Marwed, Bothany, OK 73008

BEERLOVERS! Brew American and Eurdpsan bear. Com-
plete kits, Equipment, Supplies. FREE detads. Duans imports
Inc., Departrmant PM. P.O. Box 433, Hershay, PPA. 17033

BEER LOVERS — Brew your own. Deliciows| Inaxpanahns!

Free Catalog. Beer Gear, Box 250936, Lansing. Michigan
45200

FREE BEERMAKING BO:OK Plus Catalog. Firest Equip-
mend, ingredignts. Fully Guaraniead. SPI, Box TE4-M, Chapel
Hill, NC 27514

FAEE ENCYCLOPEDIA Winemaking, Besrmaking. Sup-
plies, Eqguipment ingrodients. Vynox, P.O. Box PMT498,
Aochestar, NY 14615

ORIGINAL WILDLIFE STATIONERY —Satafaction Guar-
arged,. $5.00, Praine Princess. Box 822, Douglas, Wyoming
B2633,

SIREN "FLASHLIGHT." %898 PH $1.50
Branner, 546 Howland. Pontiac, Michigan 48053

Richie 0.

COMSTIPATION SUFFERERS Simple. Natural, Remedy,
Information $3.00. CVC international. 394 Van Gogh,
Brossard, Clusbec J4W 154

HOW TO Kick The Smoking Habit, $4.00. Bemards
Publcations, P.0. Box 388PM, Felion, Delawars 15943

WINEMAKERS-BEEAMAKERE Frash Slocks, Fast Ser-
wice. Free Calalog. O'Bren's, Bos 2840, Wayne, IL 60184

DISCOVER the Onginal Secrel Egyplian Recpes. Amaz-
ingly Delicious. Free Dedads. GADALLA, Box 5385PM,
Rockdord, I 61125

CATALOGS GALORE!! 1800 Ciliogs on avery sublject
imaginatin' Send 34.00. Inrovatn'e Enlemprises, 7914-D
Springlieid Vilage, Springheld, VA 23152

HEGATIVE IONZERS, Humigdmrs, Spocralilas’! Alles-
gy.—bonization, Winng booklets 51.00 Each!® Discounts,
45(PM4) Troy, Chicago, BOE1S

CONFISCATED and SURPLUS, Vehicles, Merchandiss,
Everything imaginable, Govemman Disposal, nkarmation
53.00. Canirel, Agency 11-7, 550 Robinhood. Watkenswlle,
Gieorgia 30677

NOISY NEIGHBORS?T Can't Bieap Or Bothered By Nose?
New Bookled Gevea Peace O Mind. Read "The Apartmen
[rwallers Guide To Moise Control”. Free Details. Acousbech,
Box 2638, Eastchester. NY. 10708

PROSTATITIS (An miecton of the prosimie gland). the
stowpge of the over-40 adult make, sgraks pain, dscomlon,
woTy and msery. Send for lvee valuable informaton descnb-
ing this prostata problem and & nuinticnal approach jor relied,
Don't hesitate-da # now. Send to: Bo-Y¥im, inc., Dept PM,
P.O. Box TIED. Maplas. FL 33941,

WATER 89.09% Sal Frée Réversh Osmoss Fiters
£140.00 up. Box 31E38, Mook, VA, 23514, Profected Deales
Tedritones Availabie.

WANTED MISCELLANEOUS

GOLD, Silver, Platinum, Marcury, Tamalem wanied. Ores
assayed. Frea circular, Wholesale Termenal, PO, Box 191,
Morwood, MA 02062,

ULCERS - Quick healng inormaton — $3.00. .. .
Bax 6388, Lumberton, TX 77711

FOR THE HOME

. BWF,

BEEAMAKING-WINEMAKING. Finest Suppbes. Fast Ser-
vice, Lowes Prices. FREE Catalog. Yineyard & Brew, 545
Ashmun, Sault St Mane, Mi 48783

WINEMAKERS —Besrmakers_ Free Catalog Promot Ser
vica Vinearts. Box 354, Grain Vallay, Missoun 64020

WHISKEY, GIM, VODIKA MAKING. Mustrated Manual,
52 00 {Refundabies): Homebrewear, T23 Dission, Fhiladeiphia,
PA 19111,

BEEAMAKERS ONLY! Froe Catalog Newsletier. Witiam's,
Box 461M, Cakiard. Californsa $4504.

PARTY DRINKS 5 powerful homamade drnk recipes. Sand
5200 o Gary Legendre. Box 1611, Metaine, Lousiana
o004

BEER Lovers! & Greal Recipes. $3.00. D. Keating, Box
2682, Pormgang Beach, FLA. J3061

SCRAP SILVER CONTACTS, FORKLIFT COMTACTS,
Silver Scider, Stertng, Gold Plated. Foberl Leszcrak, 652
Iyrtie 51, Ehzabeth, NJ 07202

ROACH PROOF YOUR HOME Simpie Proven Recipe,
Ingxpanchae, Safe. 32.00 BASE. Aoachivee, Box 1373, Port
Aransas, TX TEITI

FOR SALE-MISCELLANEOUS

DRINKING WATER PURIFIERS

ORIGINAL ART PRINTS! Detased CED steam locoma-
tivees, 8 = 107, black ink on gray parchies. 55 each, so lor £25,
Chack or money order to- A Shye Touch, Dapt. PM, P.0. Bax
3247, Cocoa, Flonda 32022-10902.

HEARING AIDS

GUIDE to Dvinking Water Ouality. Easy to Undarstmnd. How
1o have Water Tesied. $4.00. LS. Inlornaton, Box 12478,
Columbus, Cio 43212

FLOWERS, PLANTS & NURSERY
SUPPLIES

HUGE SAVINGS Eliminate Deaber Markups. Free Tral Bat-
s Vholesals. Terms Arranged. Call Toll Fres 1-800-323-
1212, Or Wiite: Lioyds-PWC, Rockfiord, IL 1110

MAL ORDER buying saves hall on hearing aids. Month's
trial. Fea Compary Inc.. Box 364, Bradgepor. OH 43812
FIEE HEAHIH AlD CATALDG - Save "2 by mail Withe:
vers”, 8530-PM-1, Langdon, Sepulveda, Callomia
91343, NOT 5ol in Catfomia.
FREE Heanng Aid Calaiog Save 2 by Mail' Wte: Save on
Hearing Asds, Box 3286, Early. TX 76801

TOBACCO

GROW GINSENG, Very Proifiable. Have sseds, rocts.
Golsgnssal. Completa information. K. Colling, Vola, lowa
52350

RECIPES, COOKING, ETC.

CHOCOLATE LOVER'S the bast SUPER CAKE You'l ever
eat. The dedectable Cuad-Cake, Send $1.50 10: Boa 538, P1.
Pieasant, M.J. DBT42.

MOME Foest Spaghefli Sauce, Lesagne. Cacciadtns.
£2.00. ¥ Aatry, P.0. Box 2B098. Spokane, WA F3278-B008

WINEMAKERS-Bearmakers: Free Musirabed calsiog of
suppies. Semplex, Box 122768, Mnneapols, Mnnesots
SE41 20276

HOMEMADE Kahla and Amaneflo recpes. Send 51.00
and SASE wo: KA, Box 221, Hollister, MO 65872

BURGLAR ALARMS & HOME
PROTECTION

FREE discouri catalog, quaiity auds and hame securty
products. SecuritySourca, P.O. Box 231P3, Fanwood, MNJ
oToE3.

DOOR BURGLAR ALARM. peercing sound security chan
easily mstaled, Battenas, 55.95. Spaciafty Products, P.0. Boa
2529, Delray Bagch, Flonda 33444

SOLID STEEL OPEN-DOOR SECURITY! The Miler Lock,
a totally dew concepl. Now, open your dood and shil mairaen
solid sleel locked-goor securty! Super sirong. Automatic
"deadbolt” action, spit-second lock or unlock, lamper proal
inside jamb mounding, obsolates the chain lock! Specral ntro
price, 511.95 ea. (sugg rel. $14.95) plus §1 PAH, Monay-
Back Guararies. Deales inquines invibed. Milker Lock Co.. PO,
Box 5714, Dapt. PM-C. 4455 5, Hophins Ave., Titusville, FL
azren.

TEXAS Chili—Ches Easy Recipes - 33.00 - F+ L Co., Box
5032-A, Mexandna, VA, 22305

MAKE Pipes, information: Pima, Inc., P13, Box 53211,
Chicago, Iiinois G0ESA

GRANDMOTHER'S AUTHENTIC RECIPES 1889-1352
Sat ol 100, $3.88. Bow 49, Soquel. CA 85073

SUPERIOR SYSTEMS! Catalog 50¢ (Refundable). AAS
4148 Lorma Square, Birmingham, AL 35218
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SOTZ MONSTER MAUL

FAST-N EASY WOOD SPLITTING

$ 2 4- 9 6 DELIVERED

LOWER PRICED THAN IN 1980

SPECIFICATIONS

Waeight: Heod-12 Ib. (Total
weight 1510.)

Construction: High-carbon steel

head, hardened edge.

High strength steel

handie.

1-YEAR TRIAL OFFER

+ 10 years against

Tailure.

$19.96 Factory pickup.

Guarantes;

Price:

$24.96 Deliverad to your door

VISA or MASTERCARD RUSH ORDERS
CALL TOLL FREE 1-800-321-9892
Inside Ohio 1-216-236-5021
OR SEND CHECK OR MONEY ORDER.
Sorry No C.ODs

* Splits most logs In ona Bck=won't

shick.

* No struggling lifting heavy logs up

to high priced power spitters.

= Drop “em, saw ‘em, stand ‘em up.

and spiit ‘emi

=Forget obout lost, stuck, o fying

wedges

*No gasoling, no set-up, no foke-

oW

* No wooden handies to replace.

« No girnmicks. Just simple physics!
We ot 50tz have been making the

same quiet offer for years Try a

Morster Maul at our nskl Within one

year, if you don't think it's the fastest,

least tiing method of splitting fie-

wood, let us know, ond we will giva

you your money boack including

shipping Plus, it's guaranteed

against failure for 10 years,

OUR 26TH YEAR

Sotz Corporation, 13443 Station Rd., Columbia Station, OH 44028

DYNAMITE!

I have used vour Monster Maul for two
years with outstanding results. I know of
nothing that can compete with this device
in curly or difficult wood-except possibly
dynamite! Wood cutting would be much
more burdensome if | weren't able to 2plit
the big stuff in the woods so [ can get it
outl much easier. Thiz iz a real wood split-
ting machine. 1 think 1 could out-split a
mechanical splitter especially if the wood
was curly or knotty. | see you now have a
lady maul for splitting clear wood and
small stuff. . . So we are going to order
one. | feelil 1 cant split it, I'll bash it into
kindling!

Jackie E. Allen, Warsaw, Oh.

WATCH OUT FOR
FLYING WEDGES!

I'm ordering my second Monster maul, |
use Lo use wedges butl after being hit by
them [ gave up. . . A wooden handled
maul...for £20.00 hroke on the second
shot so 1 got my first Monster Maul. You
can't gel it stuck and 1 know it'll last
forever. It does work easier. | use one at
home to split fresh cut wood and the
second will be at my. . . camper out in the
wonds.

John H, Hanson, Lafavette, Ind.

SPLITS OVER 150 CORDS
IN ONE SEASON!

Over a year ago, | purchased vour Sotz
Monster Maul and have never heen
happier. My husband and | have in just
one winter season split over 150 cords of
oak and assorted hard woods with vour
maul, We recently received vour latest

edition of the Sotz News and | really was
impressed with vour Lift N Saw. There
have been too many occasions where our
saw has been jammed or we take our
chances and hope we don't hit a rock, but
we're never Lhat lucky. Again, thank vou
for a really fantastic product. 1 can see
why vou guarantee your products for so
long. They 're really worth it,

Dawna Beckmann, Lenox, Mass.

WHO NEEDS IT?

I am heating a 25° by 25", 3 story farm
house with one of your double barrel
stoves in the basement. | put it in in Jan.
last year and left the oil furnace running
ithe woodstove was pul in Lo help onlyl.
After two weeks | decided the oil furnace
only ran to maintain boiler heat so I shut
it down. Fantastic, | couldn’t believe it
+6°, 30-356 mile per hr. winds., 75 in din-
ing room, living room and kitchen. T am
well satisfied with this,

L.D. Hubbard, Upper Marlboro, Md.

THE OTHER HALF
I am pleased to erder one of your famous
Monster Mauls. | have used one in the
past and found it to be unequalled in
strength, durability and ease of use. Your
ad says there is no need to be a strong
man; that's for sure, because I'm a

woman!  Cynthia Smith, Bristol, Vi,

B2 YEARS YOUNG!
If 1 could not replace it, I'd not sell the
maul for 850.00. I've used nothing in its
clags and 1 was born in 1900. I'm en-
closing $24.95, for another so 1'll have a
“loaner" and one to use myself. My friends,
family and neighbors. . . have all been

1 b

ﬁx__ i o

"I\._., ;1 |l i
24" OAK

astonished and delighted with it. You
don't know how good it is to use your
splitter instead of my Kelly double bit
axe. With the axe 1 used (lost) half my
working time freeing the blade when it
sunk in but the wood didn't split. Your
maul usually splits the block with one
blow, if not, it bounces free and 1 swing
again.  Herbert C. Root, Vidor, Tex.

MONSTER DISAPPEARS!
Your Monster Maul is the best log splitter
I've seen yet. Although I haven't seen
mine for some time because when one
friend gets done with it there is another
waiting in line for its use. Thank vou for
such an honest product at an honest price,
rarely seen in this day and age.

Ed L. Lucas, Hemingford, Neb.

TWO SATISFIED LOGGERS
Standing next to the 30 inch red oak on
that eold February afternoon, my friend
chuckled as 1 approached with my equip-
ment. He, equipped with chain saw, split-
ting maul, sledge, and assorted wedges,
gave me the "are you for real”” appraisal
seeing only me, my saw, and my new
Monster Maul. "What's that thing?" he
queried, hefting the unblemished orange
tool, “They call it the Monster,” was my
brief reply. Within the next hour the
Monster demonstrated its ability to live
up to its name and claims. It was truly
awesome. The results: one pick-up truck
load of coarse-split oak, two satisfied log-
gers, unused sledge and wedges and de-
finitelv an order for another Monster
Maul. The Monster Maul is for resl, IT
WORKS,

G. Unkel, Cranbury, N.J.




Mazda B2000 Sundowner. Todays lowest—prlced truck
is also todays best truck value.

Hzﬁggéﬁiﬁner 15\5795*

It's not hard to find a low-
priced truck these days. The
troubleis, mastnf them don’thave
the features you're looking for.

On the other hand, consider
the Mazda B2000 Sundowner—
the lowest-priced truck in
America. Its price alone makes it
worth looking at. But when you
also realize how well-equipped it
is, it's almost irresistible.

For example, the B2000 is
riced below Toyota's and
atsun’s economy trucks. Yet it

comes with many standard fea-
tures they don't even offer.

These features include
5-speed overdrive, steel-belted
radials, full carpeting, tinted
glass, trip odometer, intermit-
tent windshield wipers, swing-
out side vent windows, dual

*Manufachure

ay vary with Iri'!l

door armrests, and more.

The B2000 also has wider
wheels, a longer bed, a larger
gas tank, and gets better fuel
ELU[;}JH:L 38 EsT 27 =

urtner- HWY EST
more, the MES LS s MRS
B2000 is built to haul a heavy
payload of 1400 pounds. Its body
and frame are strong, and so is
its 2-litre overhead cam engine.

If you're looking for an econ-
omy pl{.k.l.lﬁ you'll appreciate
the astonishing value of the
Mazda B2000 Sundowner. With
its long list of standard features
and superb gas mileage, today’s
lowest-priced truck is more than
inexpensive. Much more.

[~
maZia
The more you look,
the more Vou like.




5 mg. “tar”, 11 mg. nicoting er cigarette, FTC Report DEC. "B

Winston

America’s Best.

v

i
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§ Men. The Cigarette™\ 8

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




