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Filter Kings, 17 mg. "rar,” 1.3 mag. nicotine; Longs, 19 mg. “1ar.”
1.5 my. nicatine, av. per cigarene, FTC Report August 72

Spend aml rhent
with Raleigh.

A special treatment softens the tobaccos
for a milder taste.

Put it all together. Enjoy your gt
hobby more with this 18-pc.  FESEEEER
Fleet All-Purpose Tool Kit: SHOS, oy

wrenches, pliers, screwdrivers, s
Yours for free B&W coupons, §
the valuable extra on every
pack of Raleigh.

To see over 1000 gifts, write
for your free Gift Catalog: T e
Box 12, Louisville, Ky, 40201, o

g

Warning: The Surgeon General Has Detern [
That Cigarette Smoking Is Dangerous to Your =-'

W L WILL EARMEON TOBRACT




STEVE PETRASEK PROVES IT
AGAIN..WITH THE FIRESTONE WIDE OVAL
TIRE SYSTEM.

Nobody puts tires to a tougher test
than Firestone tire engineer Steve Petrasek. Every
November with two buddies. he drives the strange looking
caravan above from Akron into the wilds of Montana in
31 hours. He really lays it on those tires — hour after hour
of turnpike pounding at the legal limit, with stops only
for fuel and a change of drivers. And that Jeep in tow is
really loaded. putting even more of a demand on those
tires. Then when Steve gets near where he's going,
off he heads down the backroads where those tires steering part of The
have to do some clawing to keep a foothaold System. and thatl wide. wide
With a hunting trip like that facing tread i1s designed lo give
him every year, you might wonder what you a stable-as-a-table feeling
tires Steve uses, since he can take and a whole lot of mileage
his choice of any we have. Steve On the rear go
sticks with The System. And If Firestone's Traction All Seasaon
you re looking for something to Wide Oval™ truck tires. They're
improve the way that camper of the drive part of The System,
yours handles on and off the and those computer designed
road, we d better tell you treads will let you run along
what The System is: at turnpike speeds, then pull off
On the front you put the road into almost any kind of
Firestone's Transport 200 mud. sand. or snow and keep on going
Wide Oval” tires. They're the See your Firestone Dealer about
The System. Or write to Steve c/o Firestone,
Akron. Ohio 44317 for more information.

The Wide Oval Tire System

for Campers.
Firest .- -

N3LC-NH2-ZTHC
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Three reasons
to buy Jeep Trucks in’73

1- Jeep Guts
’ 2-Jeep Quadrairac™

This $200.00 Cargo Cap
3- at no extra cost

CAP HAS 45" JALOUSIE WINDOWS AN
ABLE LIFTGATE WITH
SAFETY GLASS

When you consider all the rugged, stand-
ard features of the 1973 Jeep Truck such as...
double side wall box construction * easy-open tail-
gate » high-strength frame * multi-leaf springs at all
4 wheels .. you'll know why Jeep guts mean miles
of dependable service.

Now Quadra-Trac ...the new automatic full
time 4-wheel drive system...is available on 73
Jeep Trucks. Quadra-Trac ... makes hauling easier
on or off the road...and eliminates the need for
shift levers and front locking hubs.

And talk about value.. we have made this
handsome cargo cap, worth more than $200.00,
available to our dealers at no extra cost...so now
they can offer it to you at no extra charge when you

Buckle uplor salety

2 FOPULAR MECHANICS

buy a Jeep J-4500 or J-4600 Truck equipped with
these popular options: The Townside Pickup Box *
CustomCab+ 360V-8 Engine * power steering and
brakes = dual low profile mirrors * custom wheel
covers * AM radio and two-tone paint with wood-
grain trim.

Whatever the job youve got in mind, Jeep
Truck has the guts to handle it . . . because ifs a gen-
uine Jeep. This year make your '73trucka '73 Jeep.

7l Jeep

Toughest 4-letter word on wheels.

Drive your Jeer vehicle with care and keep Amenca the Beautiful,

.




Winchester and Western extra-power 22s
have all the flat-shooting, power-packed,
high-velocity performance you'd expect
from any ammunition marked Super-X.

Each offers the utmost you can get from a
22 Short, Long, or Long Rifle, in the original
brand of long-range power that's never
been topped.

Super-X. .. the name that means “extra power”
now in both Winchester and Weslern brands.
For years hunters who require the most power-
ful ammunition have relied on Super-X to bring
down big game, or high flying waterfowl. This
same kind of reliable Super-X extra power goes
into our high velocity Super-X 22s too, to give
you a cartridge that hits with impressive power
for arim fire . . . perfect for small game, pests or

| l
varmint hunting.
1. Exacting bullet weight and contour. To ensure ‘

3. Clean, progressive-burning Ball Powder. A
superior smokeless propellant, Ball Powder is
the result of an exclusive Olin manufacturing
process, and has been proven by sportsmen
around the world for more than 30 years. Ball
Powder provides highly uniform ballistics that
are especially important for 22 accuracy . . . and
gives clean-burning, controllied ignition for pro-
gressive burning and fast barrel times. Each
Super-X Short, Long, or Long Rifle bullet is
powered by a custom-formulated load of Ball
Powder, that's custom-measured for optimum
velocity, accuracy, and performance.

4. Non-corrosive priming. Consistency is the
name of the game in compounding the priming
that's carefully spunintothe rim of every Super-X
22 rim fire cartridge. Consistency means exactly
the same primer ignition impulse every time you
pull the trigger on Super-X . . . and that spells
tight groups at all 22 rim fire ranges. Consistency
also means non-corrosive performance you can
count on in any weather, for hunting, plinking, or
L target shooling. Super-X is available now in
brass that's drawn and shaped to perfec- both Western and Winchester brands. New

tion. You get the same kind of precision 2 plastic, all-weather 100-pack also available.

in a Super-X 22 case that goes into Tairs Pewer WINCHESTER-#ltn 275 Winchester
our largest center fire ammunition. Avenue, New Haven, Connecticut 06504,

all the long-range, wind-bucking accuracy you
need, to go along with extra power, Super-X bul-
lets are made to exacting standards of weight
and contour, so they'll hit where you're holding
for elusive rabbits or wary squirrels. Bullets are
available in Short, Long, Long Rifle, Lubaloy or
Kopperklad coated for better performance.
Hollow points, too, in Short and Long Rifie.

2. Precision-formed brass case. There's
only one brass good enough for Super-X
ammunition. .. the brass we make ourselves
in our own brass mill. I's a special cartridge

Ask for the new
High Strength Plastic 100 pack
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Drilling at an
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Easy-to-build
outdoor
furniture. . 76

COVER PHOTO:

The Schwinn Deluxe Touring Paramount P10-
9, a 10-speed model of the Paramount shown
on page 99 in the article, Eugene Sloane Picks
the Besi Bikes for Your Family.

AS A SERVICE TO READERS, Popufar Mechanics
publishes newsworthy products, lechnigues and
scientific and technological developments., Due to
possible variance in the quality and condition of
materials and workmanship, pular Mechanics
cannol assume responsibility for proper applica-
tion of techniques or proper and safe functioning
of manufactured products or reader-built projects
resulting from plans published in this magazine.




POWERGUN 1000™ STAPLE GUN

Eowerful enough to do any stapling job because
it even drives into hardwoods (like Qak) better
than other staple guns. Ceiling tile, paneling,

upholstery, fencing, insulation, name it —
‘—""/;; Powergun 1000 does it. Easily.
V Sold separately or as a kit. Swingline

r Fs

__._ has a staple gun for your
. every need.
5 )

2

HOLDIT

|l

RIVET-IT™ RIVETING PLIER

It fastens anything to anything professionally —
the way the factory does and you've always wanted
to! Repairs autos, boats, appliances, cycles, sleds.
toys, gutters and spouts, pots, pans. Holds tight.
Better than nuts, bolts, screws or solder. Rivets
don’t come loose. You fasten from one side. Perfect
for can't-get-to S
places. Try it!

THE LITTLE
RED FIXER™
ELECTRIC GLUE GUN An easy-to-use all purpose
household fixer that repairs in 60 seconds. It's
small and fits any hand. Yet, its space-age adhesive
makes it big enough to do almost any job. Securely
binds combinations of
wood, tile, leather, plastic,
fabric, metal, masonry, vinyl,

inflatable toys, pools, rainwear. Kit
includes 29 FixStix. Buy one.

Swingline, Inc., 32-00 Skillman Avenue §f Long Island City, New York 11101
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MEET ARIENS

7 MEMBER
ENVIRONMENTAL
TRAC-TEAM

7 HP
power
source

The Ariens Environmental Trac-Team is a
single 5 HP or 7 HP power source to which
attachments can be added. Seven attach-
ments, namely, a 26" Rotary Mower, 30" Reel
Mower, 24" Sno-Thro, 30" Lawn Vacuum,
36" Brush-Sweeper, Shredder-Bagger and a
Shredder-Grinder can be added to the 7 HP
tractor. A 30" Reel Mower, 20" Sno-Thro and
a Shredder-Bagger can be added to the

6 HP tractor.

The Ariens, Four-Season, Environmental
Trac-Team offers the ecology minded person
an opportunity to start building a year ‘round
GARD-N-YARD® working team. Write for
complete line catalog today.

Ariens Company, B06 West Ryan
Brillion, Wisconsin, 54110
Phone 1 (414) 756-2141

N
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Kiss that “nothing” job

good-bye forever!

we’'ll show you how to be
a “somebody” in the high-paid
world of ELECTRONICS

Why stay in a job without a future
when there aré S0 many oppor-
tunities in the big, exciling world
ol electronica? That's where the
action is today. And you can gel
into it, too!

Thousands of
neaded NOW in TV
broadcasting. And in the fascinat-
ing new areas of Electronic Crime
Detection . . . Electronic Faclory
Automation . . . Electronic Traffic
Control. And many other “worid of
tomarrow" flields.

LaSalle will train you at home, in
your spare time, 10 start a fascinat-
ing, high-pay career in electronics.
Mo previous experience or college

ALL 3 FREE!

FREE sample lesson, FREE

technicians are
and radio

illustrated booklet, “Your Place in the
and FREE

guide on “"How to Obtain Your Com-

World of Electronics™,

mercial FCC License.™

is necessary. Experlanced LaSalle
instructors teach you basic prin-
ciples, then lead you step-by-step
to practical applications. You even
build your own eleclronics equip-
ment. Emphasis is on the most
modern technigues. And, il you
choosa the communication fiald,
LaSalle will prepare you to pass
the exam for the FCC licansa.

Get with it today! Send for free
sample lesson and valuable career
booklets now. Mo ba
obligation. LaSalle, :ow
417 5 Dearborn /- pa
Street, Chicago,
Ilinois 60605.

This FREE
BOOKLET tells you

how to get started right away.
No obllgatlon'

(L1

MAIL FOH FREE BOOKLETS
LASALLE EXTENSION UNIVERSITY

A Correspondence Instinution
417 5. Daarborn Sirest, Depl.80-071,Chicago, lllinois 60805

YES. | want, free of cost or obligation, your sample lesson and also
your two illustrated bookels, “Your Place in the World of Elec-
tronics’ and “"How 1o Obtain Your Commercial FOC License.” | am
espacially intaresied in: (check one)

[ Automation Electronics

[ Communication Electronica
[ First Class FCC License

1 Instrumantation Electronics

S RS |

o4B

----—----------------——J
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HANDY
LITTLE DEVILS
FOR NASTY
LITTLE JOBS.

Patching . . . caulking . . . whatever the job, top-quality
Red Deavil tnuls and chem:r.:als
make it easy!
For patching holes and
cracks, use a quality
spackling compound
like Red Devil read
mixed Patch Paste
and a Req Devil Puth' Knife.
Red Devil Putty Knives are so ruggedly built, you'll
never need to replace one unless you lose it!

To seal cracks around
tubs, sinks and showers,
apply a bead of Red Devil
Tub & Tile Caulk from its

A 8
i ‘ handy tube. Perfect for
resetling loose tiles, too!

.' It's easy...

with the Devil!

Red Devil (

Red Devil Inc
Union, M.J. 07083

Bore 35 standard holes§
with just one tool \ F

New IRWIN
Expansive Bit

lets you dial your size

Just turn the dial and you're
set to go with this new Irwin
Expansive bit. No hunting for
the size you need, Fits all hand
bit braces. Clean, fast, accurate
boring action from 73" to 3"—
35 standard hole sizes in all!

And what a really fine preci-
sion tool to own. It's drop-
forged from special bit steel,
heat treated full length, ma-

chined for accuracy and sharp- onl
ness, highly polished, too. Two y
cutters supplied with each bit. 55 30

Model No. 21 with 33" to 1334~
boring range also available.
Ideal for home handyman, pro-
fessional woodworker, or farm.
See your independent hardware

or building supply dealer soon.
every bit as good

I RW' N as the name

al Wilmington, Ohio 45177, since 1BE5
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POPULAR MECHANICS

LETTERS

T_C_J THE EDITOR

Not poliution free

The First Pollution-Free All-Electric Bus
(page 97, March PM) is not pollution free.
No means for producing electric energy is
pollution free. We might as well admit we
are not able to mine, harvest, manufacture
without creating pollution. The thing is
to determine what pollution we must accept,
then try to eliminate the rest.

SALEM, ORE. SID BARTLETT

Carriage House is just great

The Carriage House built from your plans
(A Back-Yard Storage Building That Isn't
an Eyesore, page 55, March '72 PM) is just
great for storing
lawn equipment.
Our son has lots of
fun with friends
in the upper bunk-
house, used for
storing lawn furni-
ture in winter. Cost
was about $1500,
including patio,
vinyl siding, heavi-

er frame.
BRIGANTINE, N.J. JIM KAUFFMAN
Other readers who would like to build

this storage building can order Carriage
House plans from Popular Mechanics, Dept.
CHL. Box 1014, Radio City, N.Y. 10019.
Send $£3.95 for one set or $5.49 for two.

Osprey plans and landing gear

While the concept of the Osprey (Flyweight
Flying Boat You Can Build Yourself, page
78, April PM) is the brainchild of Mr.
Pereira, the engineering design was done
by me. The concept, design and engineering
of the folding wings was mine alone.
Since the right to sell plans is shared
equally by Mr. Pereira and me and since
only he was listed as a source of Osprey
plans, I believe in fairness to me and as a
service to readers, you should make known
(Please turn to page 10)



There are limes when even the best suspension system
can't cope with your car’s rear-end sag.

When you low a recreational vehicle. Or a horse trailer,
Or a boat. Or a snow-mobile. Or any off-road vehicle.

When you overload the rear end of your car, or wagon,
or pick-up-truck—with people, luggage, tools, samples or
equipment,

The sensational new Scovill Load-Tamer works with
your air shocks to keep your car on the level. No more
sag. No more drag. You accelerate better, comner better,
steer better, Your headlights aim properly. Your tires wear
better. In short, you get a safe, reliable, comfortable ride.

Scovill Load-Tamer adjusts your air shocks o compen-
sale for any load in the rear. You just set a dial, conven-
iently located on the instrument panel, and your air shocks

To prevent rear-end sagging and Il'lﬂ;hl.

'y

2= %" How to handle
- your car
when you're loaded.

ooy | -4

> |

automatically adjust to any load condition. You can inflate
or dellate them, from 20 PSI lo 150 PSI, in two 1o three
minules, even while you're driving.

Scovill Load-Tamer automatically shuts off when the
desired pressure is reached and your car is riding level,
1 automatically restores lost pressure, prolecling you
againsi minor syslem leaks or bleed-off peaks. It works
wilh any air shocks: Delco Pleasur-Lift, Gabriel Hi-Jacker,
Columbus Levelizer, Monroe Max-Air and Ride-Leveler,
Goerlich Thruway Air Adjustable, Air Shox, CureRide,
Weight-Lifter. Any air shocks!

A=k for the Scovill Load-Tamer wherever air shocks are
sold or serviced. (For the name of a place near you, write
{0 the address below.)

Suggested retail $59.95, plus installation. Small invest-
ment 1o let you handle your car safely when you're loaded.,

Scovill load-tamer

Auto Load Levaling Systam
It Ists you control your sir SHOCKE.

Scovill Manulacturing Company. Automotive Products, Scovill Square, Waterbury, Conn. 06720
Load Tarmer i a rade mark of the Auto Load Levebng System made oty by SEcovdl Manulaciuring Company
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LETTERS

(Continued from page 8)

that plans are available from me (Jet
Plans, 1800 Carmelo Drive, Carmichael,
Calif. 95608). In addition, a tricycle land-
ing gear has been designed and engineered
(but not tested). Plans for this gear are
an additional $4 when purchased with Os-
prey plans (total: $69) or $25 separately.
CARMICHAEL, CALIF. J. EUT TILESTON

First step in remodeling: Build a pool table

Thanks for the plans for the low-cost, well
engineered pool table ($300 Pool Table for
$107, page 63, Jan. PM).

We added a ball return, made from short
lengths of 3-in. plastic sewer pipe glued
together. We also added two supporting
braces from the table bottom to the stand’s

cross member to stop endwize movement.
We painted the legs and sides, eliminating
the cost of plastic laminate, but even at that
the cost was a hair under $120.

We also remodeled the basement to make
room for it.
NEW PLYMOUTH,

IDAHO DARRELL HOLBROOK

Electronic calculators

Please expand upon Electronic Calculators:
How to Choose the Right One (page 86,
Feb. PM) with a comparison table of, say,
40 or 50 models. Also diseuss more sophisti-
cated models you can program for finding
algebraic unknowns or trig functions.

DES MOINES, 10WA RICHARD E. LEONARD

We originally planned a table for the
article, but got bogged down in the hundreds
of models available. Even 40 to 50 models
would take too much space to cover properly
—and by the time the article appeared,
many of those models would have been re-
placed by newer ones (the caleulator market
is very volatile). As to more sophisticated
caleulators, a report on one is coming.

10 POPULAR MECHANICS

Quicker rewinder

After seeing Cassette-Tape Rewinder (page
144, Jan. PM), 1 decided to write about my
idea. An ordinary Bic ballpoint pen with a
hexagonal barrel may be used to wind a

cassette tape cartridge forward or back-
ward. Since there isn't any slippage, the
pen may be quickly spun with yvour fingers.
NILES, ILL. DANIEL R. WEAVER

Lightweight brakes for Teenie Two

Your readers might be interested in a light-
weight hydraulic brake system developed
for the Teenie Two (page 94, May 71 PM).
It could as well be applied to other small
aircraft or other wheeled vehicles.

I have arranged to obtain copies of full-
scale drawings and close-up photos at $8.25
per set. My address is 6705 Grosvenor Pl.,
Indianapolis, Ind. 46220.

The unit has the same effect as a disc
brake in its action. The total system weight
is 3.3 pounds, and it can easily be pro-
duced on a lathe. Parts, except for steel
pistons, are alumi-
num. O-rings do
the sealing, and Y-
in. thinwalled brass
tubing is used for
the plumbing and
standard fittings.
The “disecs” are 5-
in. steel V pulleys
with centers re-
moved and fastened
with spacers to the
wheels.
INDIANAPOLIS, IND.

LEON LINN

Bicycle enthusiast

Your series on bicycle repairs is really val-

uable and helpful. I am a bievcle enthusiast

who likes to do his own repairs, and it saves
{Please lurn lo page 12)




RECOMMENDED CUTTING APPLICATIONS FOR
“GRIT-EDGE" BLADES

True Grit.

ordl ry n,t lt Rod | Hack- | Saber | Circ.
g 5 2 Material Saw | saw | Saw | Saw
CeramicTile | X | X X -
Slate | & 1 K ) A o
Marble X | X | X |
Flagstone | X X 1
Brick | X ! X |1 ] ]
Gtass X ] X -
Fiberglass | X X 1 % | X ]
Tempered
o Hardboard | | X g
When ordinary blades can’t do the job. Remington Asbestos
“Grit-Edge" blades take over. They take the tough Cement X X X X
out of tough jobs, sawthrough “unsawable’ materials. Composition
How? Hundreds of tungsten carbide particles perma- Hoaed 1. L 1 % X
nently bonded to the blades make them a match for mate- Synthetic
rials that usually call for expensive diamond or solid tungsten Marble | X X | X | X |
carbide toothed blades. And if that isn't true grit, what i1s? Plywood — e 1 . |
Remington “Grit-Edge' blades are available for Hack- Plaster i X X |
saws, Saber Saws, Circular Saws, Bandsaws, and as a Rod  |Counter Top
Saw. The only thing ordinary about them is their low cost, Material X | X | X | X
which is a bargain considering their long life and the jobs |Hardwood
they do. Flooring | % ] K
For more information, see your hardware dealer or write:  |Stranded Cable | X X il
Grit-Edge Products, Dept. 197, Remington Arms Company, Spring Steel | X | X
Inc., Bridgeport, Connecticut 06602. Hardened Chain | X X 1
L Stainless Steel X X X
@""Ilgtonn m Tailpipe Bolts X X
"Remington™ is a trademark registered in the U. 5. Patent Office, Cast Iron X X

"Grit-Edge” is a trademark of the Remington Arms Company, Ing. ‘reguires coolant and vanable speed machine.
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«‘l? _are you headed for a time-clock number?
...or a BIG PAY place in

AIR CONDITIONING

40,000 new servicemen needed
...you can be one of them

fimve prepared material thay will torm out tog-moich graduates.
Wil we e I0 &t oa oust so omuch lower than any coniparahle

Alr ronditioning, refrigeration and heatlng ls one of Awerd-
va’s Tustest growing flelds. Hervice and installation tech-

niciang are in desperate demand,
Aml wou oean joln this feree of men making hig money
rlght now by heroming a skilled geclimician with wure help,
Top men are making 2 amd 3 times more (han enskilled
wiorkimen, Yet we can teach you theze skills =0 quickly you’ll
he earning money long before you've fpished learning,
AMERICA'S FOREMOST COURSE
AT A MATCHLESS LOW PRICE

I.;-arrlin-.; wl home i habled by edueators gz beling far superior
Lo e lagsroom work with all irs moss prodeetbon amd Jbstreetiong,
In our fine, professional 100b-lesson texthook eourse you will
reeelve the clearest Instructions In unmistakable slmple lan-
puage. Plus sell-projects, sell exams and graded eXams,
Direrted hy Moy Anderson whose oxperience with home
study and Army-Alr Force training goecs back to 1035, we

votirse that you simply will pop belleve Ir possilie,

e wiy we do it iz by not loading our students with costly
coubpmment  amnd  pools—mogt of which you probebly  alresds
haive, or ean buy locally for less than some sedwols chiarge youl

The Liheriy Hehonl iz a fine, professional and very intlmate
imstitwtion of Tearning-at-home, sopervised in every tiny
detall by Mr, Anderson.

Woe ean’t begin to pell you all of the adveniages in 1his
small space bt we'll give you all the Jdetails If you send in
soure e aml adideess. Remember, we Joive N0 zalesnsen, 2o
ner omee will hather vou, In the privacy of your rooin you can
giizddy the deseription of our lessons aml make up Yullr onmn
] whilean any pressure what soever,

A hig pay Mure Iz waiting for you- -grah it now.

LIBERTY SCHOOL Dept. J-6
1111 W, Park. Libertyville, Illincis 60048

r-----------------------—--H--q

Be Your Own BOSS course includes directions on How to Own i Roy Anderso SEND ME YOUR NAME AND ADDRESS |
LIBERTY SEHUDL Dept. 1-6 5y
YOUR OWN Business! =|1||w Park Il rush you FREE details by mail. |
Libertyville. 1ilinois 60048 1
1 Dear Mr. Anderson: Please send me description of your cowrse on AIR I
i CONDITIONING, REFRIGERATION AND HEATING. | understand this places me ]
: under NO obligation and that NO salesman will call. i
I Mame____ S L Pt — Age :
1 Address 1
'Ci'qr—_ _ State. Zip
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Power Stee
Tilt-Wheel Steering:

@Getting to campsite
can be a darn sight

This comfort-and-
convenience package can
help make your camping
trips easier and more
enjoyable.
Power Steering. Order
it on your Chevrolet or GMC
camper and you'll find
steering effort is reduced,
handling is improved. Great
for wheeling into tight
parking places or traveling
rough back roads.
Tilt-Wheel Steering.
Order it and you can move
the steering wheel up, out
of the way, for easy entry and
exit. Then you can adjust
the wheel to your most
comfortable driving position.
And keep changing wheel
positions while you drive
... without pulling off the
road. Great idea to help
reduce fatigue on long trips.
Visit your Chevrolet or
GMC Truck dealer and tell
him you want a demonstra-
tion of Power Steering and
Tilt-Wheel Steering.
Saginaw Steering Gear Division,
General Motors Corporation

SAGINAW ettt o

POPULAR MECHANICS

| in Long Island City

LETTERS
{ Continued trom page 10}

me a lot of money. Also, doing my own re-
pairs gives me a sense of accomplishment.
I find most repairs aren’t very hard with
proper directions (such as yours) ; they are
just time-consuming.

How long has your Bicyele Shop been run-
ning, and how long do you plan to continue
printing it?
OAKLAND, CALIF. RANDALL MCKIBBEN

Eugene Sloane’s Bicycle Shop started in
our Mareh '72 issue (page 76) and will
continwe as long as people ride and repair
bicyeles.

Not from an assembly line

Regarding the comment that the “‘Ameri-
can Mercedes’. .. came off the assembly line
" (Imports and Motor-
sports, page 52, Feb. PM), let me say they
were nof produced on an assembly line.

One of my teachers in school helped as-
semble them, and he told us about them.

| The parts would not fit, so they had to

remake many of them. There must be one
or two living on Long Island whose fathers
worked on them.

NORTH WEBSTER, IND. HAROLD A. LEACH

The price is not right

In describing our Drain King (Super
Duper Drain Declogger, page 95, April
PM), you gave the wrong price. The correct

price is $4.95 ppd. Readers can order it
from G.T. Water Produets, Inc., Box 44156,
Van Nuys, Calif. 91412, _

VAN NUYS, CALIF. G.T. WATER PRODUCTS

How to get those 90° corners

As a beginner in woodworking, I find it

very fascinating. However, ['ve had a prob-

lem with plywood. Recently, I purchased a

4x8 sheet and found that the corners are
(Please turn to page 14)




When you want the
very hest stereo without
paying the highest price
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BUILD A DYNAKIT

The experts agree that Dynakits deliver pure performance that match
the most costly components. A few evenings of your time brings you substantial
savings with unparalleled listening satisfaction. It's easy, fun and educational.
Advanced engineering, with functional simplicity which is a hallmark of Dynaco's
designs, add a special satisfaction for you who appreciate excellence.

It's much easier to build a Dynakit. Thoroughly proven circuits, supplied
preassembled and tested on fiberglass etched circuit boards, leave only the
mechanical assembly and interconnection to you. Detailed step-by-step
instructions with easy-to-follow pictorial diagrams clearly show every connection.
In high fidelity stereo or 4-channel sound there is no match for Dynakit value.

: : -:-" - .____ » | Gentlemen:
e
A-25 SCA-BOQ AF-6 |
Loudspeakers Amplifier AM-FM Tuner I Please send new 1973 full color catalog.
I NMame -

PAT-4 Preamplifier

FM

NUNBCD ’NE_ Division Tyco I Address e

3060 Jefferson St., Phila.. Pa. 19121 |6 State Zip

I T— —— — — — — —

Also available in Canada

from Dynaco of Canada, Ltd. L———-——————_.—_.—.—.-—I
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Liquid Wranch
is the super-
peneiraling
rust-saclvent

. that loosens

Lan-Lin gets down
deep—removes paini,
grease, grime, ink!

rusted nuls,
bolts, screws
and parts—
in seconds!
Safe on all
metals, use
it on a bull-
dozer or even
your watch!

TRouBLE

e o

Trans-Medic slops trans-
mission troubles! You'll
feel the dillerence!

RADIATOR SPECIALTY CO., CHARLOTTE, N. C. 28201

Engine Brile
Engine Cleaner.
Spray it on...
hase it off!
“Dirt and grease
wash away.”

with dip baskel

when you want to
clean anything!

.+« like engines, power mowers,
concrete driveways, parts.
There's a

(Gunx])
product for
almos! any
degreasing
iab in fac-

GP cieans
oil, grease,
dirt from
garage lloors,
driveways,
power
mowers,
machinery.

B.O.P. Small
Parts Cleaner

...50aks parls
clean,

GUNK LABORATORIES, 5829 W. 66, CHICAGO, ILL. 60638

Gunk Chicage Co
River Foresi, 11

Radiator Specially Co
Charlotie, N. C
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LETTERS

{Continued from page 12)

not 90°. How can I be sure of getting 90°
corners all around?
MISHAWAKA, IND. DAVID C. CERRI

If you have a large table saw, you can use
it to square the end of a 4x8 by first tacking
a guide strip to the underside of the panel
to vide the edge of the saw table. However,
because a 4x8 weighs a “ton” and is un-
wieldly for one person to handle, it's easier
to true up with a sabre saw or portable cir-
cular saw. As before, you should clamp or
tack a guide strip to the top of the panel,
square with the edge, and guide the saw
along the strip.

Compressed-air buses?

To fight pollution in towns, why not use
compressed-air-propelled public transporta-
tion? Compressed air is currently used in
propelling torpedoes and mine locomotives,
and I think it could be used for urban
transportation as well.

Buses could be equipped with bottles of
sufficient capacity to cover the range from
terminal to terminal. The bottles could be
refilled in one or two minutes from a large

. bottle charged by an electric compressor.

TURIN, ITALY GEORGE M. CHINAGLIA

- Dinner plate is a no-no

Once in a while, I see hints printed that
suggest using a metal-foil TV dinner plate
to hold small articles when you're working
on a project. This suggestion is a no-no
around electric and electronic equipment;
it's a shock hazard and might also cause
damage to your equipment.

HAMMONTON, N.J. H. B. DILKS

Stripper won't bevel, too

I would like to know what kind of wire
stripper will strip wire and leave the insu-
lation beveled as shown in the “right way"
(How to Cut, Splice and Connect Wires,
page 138, March PM). It’s possible with a
large wire, but you show a No. 12 or No. 14,
GRANADA HILLS, CALIF, H. G. THOMSEN

There is no swueh tool. Beveling must be
done with a knife after stripping—and it
can he done only on large wire. LB



Your son could get
a lot more than enjoyment

A Daisy is a gun, not a toy. And they are
made for boys who are ready to treat them like guns.
If you have a son who wants a Daisy, there are
two questons we'd like you <
to ask yourself. N
First, is he ready for it?
Second, what will you and
your son get out of it?
You're the only
person who can answer
the first question. But
we'd like to answer
the second one.
With your help,
your son can get a lot out
of a Daisy.
He can start with one
of our lighter models. Then
move up to a larger model
that resembles a big-game
gun or western carbine.
Later he may want to move
up to a pump-up air rifle, or CO: Gun.
A Daisy is the best way in the
world for a boy to learn the lessons of
marksmanship and proper gun handling. Lessun‘s
that also teach panence, responsibility and respect.
You'll get something out of it, too: the pleasure of
watching your son learn and grow with his Daisy.
Think about it.
If your son is ready for a Daisy, we'll have a Daisy ready for him.

Daisy

The B-B Gun u:ryboy drecns ‘ahoit. ”

Dwvislom Victor Complomass Corporation Rogen Aracus T2756
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How to get more outdoor living space

Decks can provide valuable outdoor living

Storaga building can areas on steep lots—or transform shaded
double as playhouse back-yard areas that can't support a lawn

properly. We offer all the basics you need
We offer plans for three for construction.

back-yard storage build-
ings to relieve your ga-
rage of clutter. Double
doors let you store your
mower, lawn furniturs,
bulky items. The kids—
and neighbors—will love
these attractive "houses."”

How to troubleshoot an airconditioner

What you learn from
this article (by an
expert) may save
you money and the
trouble of lugging
your unit to the shop.
You'll want to clip
and save it as a
valuable reference.

Hutch-table you can build

The top of this Early
American table flips

T S 3 AT

back to reveal a

150-mph karting: Your chance to be a racer “huich”beneath. With

the top raised, it

Karting has come a long way from lawnmower-engins takes little space

days. It's now a high-speed sport that still lets the against a wall. Com-
low-budget guy compete. Here's how you can do it. plete plans. ‘

A leg-powered machine for easy swimming. ® Homebuilt aircraft: two-seater with dual
controls e Four electronic kits for your car @ New line of boat ropes ® Owners reports
on Chevy El Camino and Ford Ranchero ® New aircraft autopilot @ PM tests J.P. Pen-
ney's newest circular saw ® How to replace disc brake pads e Commemorative guns.

Buy it on your newsstand. Better yet, make sure you'll keep gelting
this kind of exciting fare. Send this coupon with your check to:

POPULAR MECHANICS
250 West 55th Street
New York, New York 10019 |

Please enter my subscription for | 1 yr. $5.97 or [ ] 2 yrs. $10.97 |

Name -
(Please print)
Address
City State Zip
Paymentof $_______ is enclosed. [] New 1 Renewal

On new subscriptions, first copy will arrive in about 8 weeks.

{Abgove prices apply in U.S. and Possessions only. Canada,
add $2 per year. All other countries, add $4 per year.) WPM3F1
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Grande Canadian.

From the last North American frontier.
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Find the answers to 1001
workshop questions

quickly, easily with the
POPULAR MECHANICS
MASTER SHOP GUIDE

24 hangup boards, coated with
wipe-clean plastic keep vital
how-to-do-it information always
at your finger tips.

Here in an easy to use, last-forever format are - ]
the answers to everything you'll ever need to know ijnﬁ;ﬁm '* - -
about; nails, screws, bolts, wall-fasteners, drills, B ""'-.— g

abrasives, lumber, hardwoods, moldings, ply- mﬂ*hﬁ i i

wood, hardboard, gypsum, adhesives, plumb- ‘f%"‘; ' ;
ing, electrical work, floor and wall tile, Ill‘
glass. Facts on remodeling measure- \ oW

ments, gutters, concrete, garden
chemicals. Plus—all on one board—a
ruler, protractor, 45-degree triangle, 7
and compass for accurate circles! /
You'll reach for the MASTER s
SHOP GUIDE for every job you (&
tackie! k: %
What nail should you use? How
many pounds will a 14-inch toggle \'\.
bolt hold? How can you save money or-
dering lumber? What size quarter-rounds
are available? How do you bleach close-
grained hardwoods? What glue is best? . .
Repairs, too! lllustrations on plumbing, elec- ?
trical, floor or wall tile, plastic laminates, glass, | 7.7 .
remodeling. All the basic dimensions you'll need! * s
By the editors of Popular Mechanics—order
yours now—you'll use it the rest of your life!

o — — — T — —— — — — — i — — — — — — — — — i — — — — — — — — ——— — — — — —

Popular Meachanics
P.O. Box 1014 Dept. 5G NAME
Radio City, New York 10019

Rushme____________ sets of the ADDRESS
MASTER SHOP GUIDE.

| enclose check or money order
for $3.95 for each set ordered.

CITY STATE ZIP
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If you've ever said...

“There must be a better way
to earna living...

one of our free Career Guidance Booklets may provide the
opportunity you‘ve been looking for.,

It happens to all of us, sooner
or later. No matter what kind of
job we have.

One day, it suddenly strikes
home that—like it or not—we're
going to have to work for a liv-
ing, the rest of our lives. And
most of us are horrified at the
thought of forever being locked
into the jobs we now hold.

“Surely,” we tell ourselves,
“there must be a way to earn
enough extra dollars each month
to balance the family budget.
Surely, there must be a way to
get the kind of position where
you don't have to worry about
job security. Surely, there must
be a way to get a job that offers
greater opportunity for advance-
ment, and more job satisfaction.”

“Surely,” in other words, "there
must be a better way to earn a
living!"™

If you, too, have been thinking
these thoughts lately, you'll find
one of our free Career Guidance
Booklets very helpful at this time.
We invite you to send for one.

Your free booklet will describe
the opportunities for higher income
and greater job security you might

Keep this certificate when
vou mail the coupon for your free

Career Guldance Booklet and
“Demonsiration Lesson”

This certificale symbidires the long and dis
tinguished record of that ICS has
enjoryesd @s & Carecr Truining Institute. It js
yousr gssurance that ICS stands ready to srrve
yoma, juat as it is serving individuals, business
and induitry of the world,

el
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expect in one of the career fields
listed on the attached card or cou-
pon below. It will also explain why
ICS can prepare you for this new
career field . . . right in your own

home . . . in your spare time . . .
regardless of your education or
past experience.

In addition, you will receive a
free “Demonstration Lesson” that
lets you see why preparing for a
rewarding career—the ICS way—

Please bear in mind, as you
fill in the attached postpaid card
or the coupon below, that ICS
has a long and distinguished rec-
ord of success as a career train-
ing organization. In fact, more
than 8,500,000 men and women
have turned to ICS for career
training, since 1891.

ICS has provided training
programs for various divisions
and branches of companies like
Ford; U.S. Steel; Chrysler;
Mobil; DuPont; etc.

ICS Career Training is ap-
proved for Veterans and Service-
men under the new G.1. Bill, and
is Accredited by the Accrediting
Commission of the National
Home Study Council.

In short, ICS training methods
are valued and respected not only
by ICS graduates . . . but also by
leaders in Business, Industry, Gov-
ernment, and Education.

Now it's your turn to discover
how ICS training can start you ina
rewarding new profession. Just fill
inthe attached postpaid card orcou-
pon below, and mail it today for
your free Career Guidance Booklet

may be a lot easier than you think. and free "Demonstration Lesson.”
( If card is missing, please fill in the coupon below and mail it to: ICS, Scranton, Pennsylvania 18515.)

F-------------------—---_------------I
] International Correspondence Schools 739X
I Scranton, Pennsylvania 18315 s I
I Picase send me a free Career Guidance Booklet, and a free “Demonstration I
] Lesson™ for the field 1 have checked. I understand [ am under no obligation. I
] O Accounting O Communications/ O FCC Licensing O Restaurant/Club I
I [OAir Conditioning'  Broadcasting/Elec- [ Hotel/Motel Management 1
i Refrigeration & tromics Specialist Management [ TV Repair and 1
| imaiea  ODutieg g ool I

! . ialist .

! = D) Automotive O Electrician o1 3 Dgi'ﬁum H

J o Mechenics &) Elecesiuies ingand Design | students who want |

| " [0 Business " nrﬁhm O Production to carn a Kigh I

| Engineeri School Di N

| 1 DOCATVMATY Dﬂ-:tw n-:i-r special information if age 16, or under s !
] Electronics y : [ ]

1 Specialist ]

{1 Dmi“ - - 1
I  Ocomputer b~ — y 1
[ ] Servicing 1
1 Einr Shals iy 1

Approved for Veterans® Training, Eligible Institution under the Guarantesd Studen! Loan Program. Accredited Member MNational Home Study
Council. Canadian residents use coupon address for service from ICS Canadian, Lid. In Mawaii: 831 University Ave., Hosolulu, Hawaii 86814
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SOLUTIONS FOR MECHANICAL HEADACHES

CAR CLINIC

BY MORT SCHULTZ

Red-hot transmission

The transmission in my Mercury Montego
station wagon heats up so bad that it smells
as if the bands are burning. Transmission
fluid turns a dark brown. The unit has been
disassembled by a local Ford agency, but
nothing seems wrong. Please help.—P. B.
Hoyt, North Bennington, Vt.

Are you carrying or pulling a heavy load?
If you are, then I would consider adding an
auxiliary transmission oil cooler. A local
radiator shop can help. If load is normal
and you don't pull a trailer, then maybe
there is a restriction in the onboard trans-
mission oil cooler. This cooler, which is
located in the bottom tank of the radiator,
assists in cooling transmission fluid. I
would have a radiator specialist drop the
bottom tank of the radiator and check for
clogging.

If the cooler is fouled, replace it. You will
not have to buy a new radiator—just a new
cooler.

in afog

The windshield of my 1970 Toyota Corolla
fogs from body heat alone in cold weather.
If I turn on the heater-defroster, the back
windshield fogs, which is dangerous. Leav-
ina windows closed or cracked makes no
difference. Ten thousand blessings if you
can help.—Mrs. Arlette Miller, Decatur, Ill.

I can't tell if you are using the heater in
the right way, but if you aren’t you’ll stay
in a fog. The two important settings are
RECIRCULATE and FRESH. RECIRCULATE pro-
vides rapid heat by circulating and heating
air already in the car. FRESH draws in air
from the outside. If vou keep the setting on
RECIRCULATE, all you’ll be doing is pushing
moist air around, and that will fog the
windows.

The proper way to use this control is
to set it- on RECIRCULATE to get rapid heat,
but as soon as the rear window starts fog-
ging, switch over to FRESH. Set the control

20 POPULAR MECHANICS

to give highest heat to get maximum de-
fogging.

Rattling around

Unless I hold the shift stick by hand, it rat-
tles in second and third gears. The car is a
1969 Karmann Ghia. The VW dealer in-
stalled a grease fitting and filled something
with grease. It didn't help. Any ideas?
—M.D. Edwards, Memphis, Tenn.

He filled the shift coupling, which may be
worn. The grease treatment, if effective at
all, is only temporary. The shift coupling
should be replaced.

Another reason for the rattling noise
may be worn or out-of-round nylon bush-
ings along the shift tube. This, too, is fixed
by replacement.

inclined to trouble

If the parking brake of my 1972 Ford Gran
Torino station wagon isn't applied hard be-
fore I move the shift lever from DRIVE to
PARK, it takes a Herculean effort to shift
out of PARK.

One time my wife parked on a gradual
incline and shifted to PARK before applying
the parking brake. I had to have the car
towed to my dealer and repairs made. The
dealer says that he has received no instruc-
tions from the factory om how to correct
this. Is he right?—Roger T. Paitterson,
Bristol, N.H.

That he is. Parking a car with automatic
transmission takes care. Obviously you are
parking on some sort of incline. If you don’t
set the brake first, the car will roll back a
few inches, which will put the full weight
of the vehicle on the parking pawl, making
it tough to shift,

When parking, you should apply the foot
brake firmly, set the parking brake firmly

(Please turn to page 22)
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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CAR CLINIC
{Continued from page 20}

and then, with both brakes applied, shift
from DRIVE to PARK.

High Idle
I own a 1970 Chevrolet Monte Carlo. It has
a 400-cu.-in. 265-hp engine with a two-bar-
rel carburetor and four-speed transmission,
When the engine is cold, it idles at about
2200 rpm, which is much too fast. There is
no fast-idle adjustment on the carburetor,
and the dealer tells me that I'm stuck with
it unless I install a manual choke. How
about it?—Chris J. Prange, Waupun, Wis.
Your dealer is mistaken in telling you
that there is no way of making a fast-idle
adjustment on this carburetor. If he con-
sults page 6M-25 of the Chevrolet overhaul
manual he'll see that rmp can be decreased
by backing out the idle-speed screw that
controls the fast-idle cam. However, the
specified fast-idle speed for this engine is
2200 to 2400 rpm!

Blackout

My problem with a 1968 Oldsmobile 98
is electrical. The voltage regulator clicks
with a vibration sound that can be heard
inside the car. If the lights are on, they will
go dim as to be almost out when I slow down
and stop. On acceleration, they come back
to full brightness. The battery has been
tested, the voltage regulator replaced and
the alternator checked. What now?—Hugh
Lewis, Coshocton, Ohio.

Look first for a loose drive belt and see
to it that carburetor idle is set to specifi-
cation. Then check to see if the regulator
is grounded properly by wrapping one end
of a ground wire around one of its mount-
ing screws and attaching the other end to
a clean ground on the engine. If the regu-
lator is in good condition and grounded
properly, this trouble shouldn’t exist un-
less there’s something wrong inside the
alternator.

Roaring Beetle

For those who may find themselves in a
predicament similar to mine of hearing @
strange, exhaust-type roar coming [rom
their VW, may I suggest they check the air-
cooling fan for the engine? They may find
that the label affized to the fan shroud

which shows the valve clearance has lost

its adhesiveness and has fallen over the
louvers. This creates a loud roar while
the engine is running at speeds other than
idle. 1 hope this personal experience may
save someone worry and costly repairs, ei-
ther from a erooked mechanic who wants to
make something out of nothing or from the
engine overheating because of a reduction
in air flow—David L. Sullivan, Kansas
City, Mo.

Good tip on how to keep a Beetle from
driving vou buggy. Thanks, Dave.

SERVICE TIPS

® According to the Rubber Manufacturers Assn.,
a two to four-pound -increase in the tire inflation
cold pressure recommended by vehicle manu-
facturers for normal service will result in “more
mileage and a better wear pattern for belted-bias
and radial tires.” However, you should not exceed
the maximum cold inflation pressure (load) which
is molded on the sidewall of each tire. This is 32
pounds per square inch (p.s.i) for load range B
tires. This maximum is increased to 36 p.s.i. for
load range C tires and to 40 p.s.i. for load range
D tires.

@ If you're experiencing erratic transmission op-
eration with a 1973 Chrysler Corp. car, there's a
chance that the automatic transmission control-
rod return spring has broken or become stretched.
This spring is supposed to pull the transmission
control rod forward when the throttle closes. Ask
your dealer to replace the spring (part No.
2946637) and check the adjustment of the trans-
mission control linkage.

@ Are you getting a rattle from the fuel tank of
your 1971 or 1972 Oldsmobile, that's especially
audible when the tank is half full? It's possible
that the tank is vibrating against the body. If so,
you can get rid of the noise by inserting an in-
sulation pad (part No. 400109) between the fuel
tank and body panel. * % %

GOT A PROBLEM WITH YOUR CAR? Ask Mort about it. Send your question to Car
Clinic, Popular Mechanics, 224 West 57th St., New York, N.Y. 10019. Letters cannot be
answered individually, but problems of general interest will be published in the column.
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“ ‘{Vhen ‘ get way m it all are

there some tings

you don’t want to get away from?

For some people, getring away from
everyday pressures and stresses means going
* off into the woods with a pack on their backs.

But most of us want to take a little more.

At Starcraft, we build into our mini
motor homes everything you want to take
with you when you get away from it all.

We call it Starcraftsmanship. It’s the
standard of excellence that makes a
Starcraft mini motor home a luxurious
home in the woods for your vacation and
weekends. And a great second car you can
use weekdays in town.

You can see Starcraftsmanship reflected
in dozens of ways. g

In living
space to relax.

In a kitchen
as complete as
the one you left
behind. With a -
3-burner range, S .
oven, hood, sink, big refrigeraror and
35" working-height counters.

In a bathroom complete with a molded
fiberglass shower, flush toilet, sink, medicine
cabinet, and light.

[n big beds made of thick foam cushions.

In thelarge wardrobe and storage cabinets.

@ A Bargor Pura Compasy

You get two different floor plans to
choose from.

And three
different chassis:
Ford, Chevrolet,
or Dodge. Each
with deluxe
adjustable driver
and passenger
seats.

You can
choose from a
red or green
motif wicth color coordinated draperies,
stain-proof cushion upholstery,
accent paneling and wall-to-wall
floor covering.

Starcraftsmanship keeps going
on after you buy, too. In great
warranties. And high resale values.
o See the Starcraft mini motor
S homes at your Starcraft dealer. Or

write to Starcraft, Dept. G39-6, Goshen,

Indiana 46526, for further information.
The time you spendbin -ahStarcrafr

mini motor home will be the

time of A

vour: hfe: ARCRAFI'.
Co5To -

Fromi door maodel.

Starcraft. The more you live with it, the more you appreciate it.




Tum to Dodge. For leadershig

wagons
Dodge has put more firsts on the road than anyone else.

Large or small, when
it comes to motor home
chassis, Dodge outsells

them all. The big Dodge offers a

In motor home chassis . . . pickups for ing use . . . compact
. . . even cars with complete farfmy—enm trailer-towing equipment,

RSk
8§ com ly factory-
[ engineered from radiator
‘ ’ to hitch platform
’ - —— 4 out of 5 motor
homes are all
J underneath.
PO Dodge is Number 1
when it comes to
taking care of you
while you travel, Over
o 200 Dodge R.V. Service
e Centers are now in
v operation, and more are
on the way.
4 g Vi o
Qe
P
- EH
\ P
5
chassis for more mini-
3 X motor homes than any other
manufacturer.
Dodge
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n recreatlonal veh

il ulﬂr I.'HI ["I"'H !If L
i i FHH* ‘;'l i

range of pickups ?ﬂil:lltit h""'t I'r f I
door use .

Dart Sport. A complete traveler with options such
as a fold-down rear seat and a trailer-
ing package so you can pull up to 2500 pounds.
Dadge brings you new ideas about
wisiting the outdoors economically.

Dodge introduces the

y Cg;!b&bwuhﬂdmbtc
- eet of extra storage s

" inside. We've got to be G
Number I in Club Cabs
because we’re the only

ones who make them.,

When it comes to
American- mademmpact

uugzu Dodge Sportsman is
Number 1 seller.

Turnto Dodgc for
leadership
Recreatlonal Vehicles.
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IF YOU GAN
USE ANY OF THESE

-
13
=

«X

\\ \ \ \

...you could build a whole new future...

and build
yourself

a Bell&Howell
solid state
color TV while
you're at it!
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yoursell a solid state color TV n pAft
of a complete learn-al-home program
from Bell & Howell Schools.

Thiu imporunl project gives you valu-
able “hands on" experience with solid
state mrl:uulrf—m kind ol practical ex-
perience you'll need to build a success-
ful career. It's a vital parl of your total
elecironics education.

Once you've tumnlﬂud ur program,
you could be ready to a new career
—or start a buuims: of your own=in
home entertainment electronics.

With your new skills, vou can build and
sarvice stereo-hi-fi systems — including
FM-AM radios . . . phonographs . . . opan
reel tape recorders and cassette or car-
tridge player/recorders. You could even
build yoursell a complete “home enter-
tainment communications center”—com-
plete with the new gadgetry of cartridge
television when it comes out. The skills
you build up by following this brand-new
program areé more than enough to service
almost any type of home entertainment
electronic devica.

A compiete at-home learning program

in home enterlainment electronics

Don't confuse this program with an ordi-
nary hobby kit. II's much more than that.
It's a complete at-home learning program
prepared by skilled instructors at Ball &
Howell Schools.

It doesn't matter il you've never had
any training in electronics before. No-
body's going to start throwing “dicdes”
and “‘capacitors” at you right off. You
starl with the basics. You take it one step
at a time. You walk before you run. And
you'll be amazed at how quickly you
start to feel comlortable with things that
seemed complicated at the beginning.

Attend special “help sessions”
it you like

In case you should run into a sticky prob-
lem or two—one that you can’'t handle on
your own—come in and see us. We've
scheduled help sessions every few Satur-
days at the Bell & Howell Schools and in
many other cilies throughout the U.S. and
Canada, Drop by. Meet an axpert instruc-
tor in person. Talk over any rough spots
with him—and with other students. You'll
enjoy the chance to “talk shop.”

Masier the most up-to-date

solid state circuitry

Solid state is here 1o stay. Not just color
TV but almost every type of electronic
device will eventually move farther and
farther in the direction of fofal solid state
circuitry. Get to know the most advanced
“trouble-shooting” techniques for these
sophisticated circuits. You'll find an al-
most irresistible demand for your skills.

Why you should know electronics
No matter where you look, the amazing

technology of electronics is becoming a
bigger and bigger part of the picture.
More and more automotive parts and di-
agnostic instruments are electronic.
Many large manufacturing plants use
sophisticated electronic syslems—con-
trolled by a few skilled electronics tech-
nicians. The increasing use of two-way
radio . . . the huge promise of cable
television . . . the astonishing growth of
electronic data processing all open doors
fo exciting new career opportunities for
the man with thorough training in elec-
tronics. In fact, the day may come when
the man who does nol have electronic
skills will be severely handicapped in
many industries.

Why you should get your training from
Bell & Howell Schools

Skilled instructors at Bell & Howell
Schools — carefully selected lor
their knowledge, experience
and teaching ability — plan
each program with the utmost
care and attention. Each year,
they spend about $200,000.00 im-
proving programs and malerials
and keeping them in step with new
developments in electronics.
Thousands of people have used
their Bell & Howell Schools training
as the foundation lor new careers and
businesses of their own in electronics.

You build and keep the exclusive
Bell & Howell Schools Electro-Lab®
—a complete laboratory-in-the-home _
To make sure you get practical
experience with instrumenis used
daily by professionals, you build and keep
a Design Consola, an Oscilloscope and a
Trunmlonzed Meter (see details at right).
These are the three instruments you'll
work with constantly—both during your
program and thereafter.

CONSIDER THESE ADVANTAGES:

Help Sessions We've scheduled “help
sessions” every few Saturdays at the
Bell & Howell Schools and in many other
cities throughout the U.S. and Canada.
Top instructors give you expert guidance
and you meet other students, too.

Resident Study Afer you complete
your program, you can transler to any of
the resideni schools for more advanced
study, if you wish,

Litetime National Placemen! Assisi-
ance When you complete your course,
we help you locate a position in the fiald
of Electronics that fits your background
and interests. This unique service is
available at any time after you graduate.

Velerans' Benefits We are approved
by the state approval agency for Veter-
ans’ Benefits. Check the box for details.

Siudent Financial Aid Ww are an eli-
gible institution under the Federally In-
sured Student Loan Program. Check the
box for details.

Detach postage-paid
reply card and

mail today for free
information

= Bell & Howell Solid State Color TV.
Ultra-rectangular tube . . . 25-inch pic-
ture measured diagonally . . . full 315 sq.
inch viw-ing area. Solid state modular
circuitry . . . 4 advanced IC's . 100
!mm‘lm . 72 diodes . |ndmduﬂ

plug-in circuit boards. Spnmai UHF /VHF
tuning features . . . buill-in self-service
components.

= Design Console Use this lo rapidly
“breadboard™ circuits withoul soldering.

Equipped with buill-in power supply .

lest light . . . speaker . . . patented plug-m

modular connectors.

® Oscilloscope Portable 5-inch wide-
band oscilloscope offers bright, sharp
screen images . . . calibrated for peak-to-
peak voltage and timeé measurements . . .
3-way jacks for leads, plugs, wires.

® Transistorized Meler Combines most
desired features of vacuum-iube volt-
meter and quality multimeter. Registers
currenl, vollage and resistance measure-
ments on a large, easily-read dial. Fea-
tures sensilive, 4-inch, jewel-bearing
d'Arsonval meter movement.

For Free Information, Mail Card Today!

If card has been removed, write:

An Fleciromics Mome Srody School
DY NSTITUTE OF TEO-NOLOOY

« J=ETH

W41 Baimond Crecago. Misnoes GOEE1

& HOWELL SCHOOLS
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QUESTIONS ANSWERED

HOMEOWNERS’ CLINIC

BY W. CLYDE LAMMEY

Flocked picture frame
Lately I've seen an aftractive picture

frame decorated in what the dealer called
“flock” or “flocking.” He tried to explain,
but I still don't understand what it's all
about, Can you fill me in?—Mrs. John
Drummond, Kansas City, Kans.

The procedure is quite simple, although
this treatment of picture framing is rela-
tively new. You buy a flocking kit, available
from dealers in art supplies, decide where
you want flocking on the frame, coat this
area with adhesive and immediately spray
on the flock fibers. Both the adhesive and
the flocking fibers can be obtained in a wide
variety of colors; the kit includes the ad-
hesive, a selection of fibers and the spray-
er or gun.

The best shade tree

What would you suggest as the best shade
tree to plant to provide maximum shade?
—Ralf Cozzens, Indianapolis.

I'd plant sugar maple. It's a slow-growing
hardwood to be sure, but if well cared for.
it develops a spreading, symmetrical top and
its autumn leaf coloring, in my opinion, is
unrivaled. Make sure that you select a well
developed, balled specimen and remember
to ask your nurseryman for tips on plant-
ing it.

Veneer patching

I have a secretary desk with veneered lid
and drawer fronts. Pieces of the veneer
have broken away at a corner of the lid and
one drawer front. Can these be replaced?
How?—Dee Bolt, Lima, Ohio

- It takes time, patience and a matchine
veneer. First you scrape away all the old
glue from areas where the new veneer is to
be laid. Then, with a sharp knife or chisel,
square the edge of the existing veneer with
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a slight bevel, taking care that the cut
edge (line) is straight.

Select new veneer having a grain to match
that of the old veneer as closely as possible;
bevel-cut it and test fit. When you're satis-
fied with the fit, glue new veneer in place
and hold it there with clamps or weights
until the glue is dry. Sand flush, then stain
the new veneer to match the old, using
painter’s or artist’s colors. Apply the stain
with a fingertip or cheesecloth and rub it
out until the colors blend or are slightly
darker than the color of the old finish.
Allow this to dry thoroughly (48 to 72
hours) andfollow by spraying with a clear
finish (of the type available in aerosol con-
tainers).

I have a healthy growth of moss in my lawn,
especially on the north side of the house,
where the area is shaded part of the day.
Doesn’t this indicate the soil is depleted?
How do I get rid of the moss? What do I
do afterward?—Neil Besser, Dubuque, lowa.

A carpet of moss doesn’t always indicate
poor soil—rather, it means poor growing
conditions for the turf. Usually you can lift
the moss with a rake, spread additional soil
to replace that removed, then rake in a
complete fertilizer and reseed the area with
a shady-grass mixture. Cover the seeding
with straw to keep the soil in place. Add
more fertilizer during the growing season
to promote a vigorous growth of grass. Keep
the area mowed but never shorter than 114

in., and remove all clippings after each mow-

ing. Give the area another seeding in the
fall. L

Do you have a home mafntenance or repair problem?
Send it to Homeowners' Clinic, Popular Mechanics,
224 West 57th St., New York, N.Y. 10019, While
fetters cannot be answered individually, problems
of wide interest will be discussed in this column.
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‘Only Kool can deliver the taste of
exira coolness. And only Kool can
deliver this offer. A “"KOOLHOUSE''!
It's @ ten-sided canopied pavilion
11" 2" in diameter, 7° 6" in height.
Easyto put together, great for parties
or for just a little shade in your own
backyard. Ordinarily $199.00, the
“Koolhouse''isyoursforonly $129.00
and one end flap from any carton of
Kools. Enjoy your "Koolhouse' all
summer. And enjoy Kools all yea
round. "

18 mg. “1ar,” 1 .5 mg, nicotine
‘ av. per cigaretie, FTC Repont Aug. 72.

I g 1wy, SO L WA RSO TORACOD CONE

Warmning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health

_a'.*'*r:r AUSE OFFES

Price includes delivery of o
complete "Koclhouse"...fold-
ing walls and door [with alu-
minum fromes and fibergloss
screening), heovy-duty vinyl
roof cover and instruction
booklet.

Allow 6-B weeks delivery.
Otfer good wntil 12/31/73
{or while supply losts) ond
is limited to the U.S.A. You
must be 21 or over. . — _—

Make certified check or money order pay- [ | Céntified Check .
able to KOOLHOUSE offer. Mail to Box *[7}BankAmericard
J000KH, Louisville, Kentucky 40201,

[] Please send me KOOLHOUSE(S). rD e

For eoch one | enclose $129.00 and one L[] Moster Charge * .

end flap from any carton of Keols. :

&6

*Cord ¥ _ Expires

_ Mo PO, Boxes, please
Siale

. Lip




BY ROBERT LUND

DETROIT LISTENING POST

Service by computer

There's been a lot of talk about installing
computers in service shops, like the Volks-
wagen idea, so mechanics ean hook into
sensors on the car, take a reading of what
the problem is and then fix it. That’s still
quite a way down the pike for domestic
cars. But GM’'s got an experiment going
right now that would accomplish the same
thing.

A couple of years ago, Pontiac dealers
were equipped with teletypes so they could
talk back and forth with the factory to find
out about orders, when cars would be
shipped, to order parts, and so on. GM fig-
ured that by feeding certain information
into a computer, the teletype service could
be used by mechanics to find out what's
wrong with a car. Not everything. It's not
that far advanced. But GM’s working on a
service-by-computer program covering the
charging system, automatic temperature
control, cruise control and ride vibration—
but only for Pontiac cars. The mechanic
can get on the teletype and “discuss” the
problem with the computer, which comes
back with a typed statement explaining the
problem and how to correct it. GM says if
the experiment is a success, it will extend
the idea to other parts of the car and other
makes of cars.

Telescoping fenders
There are some experimental cars hidden
behind the high fences at Detroit proving
grounds with front fenders that telescope
back into recesses in the front doors on
impact. The fenders are independent of the
grille and retract automatically when the
bumper collides with an object exceeding
the capability of the bumper to absorb the
blow.

This aporoach, combined with energy-
absorbing bumpers and grilles that fold in
on impact, would leave only the hood wvul-
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nerable to damage in a “soft” collision, But
even the hood could be protected by reduc-
ing the length of it and sloping the nose
forward.

Back to the basic bumper

Is it really necessary to use complicated,
costly telescoping devices on bumpers to
achieve the impact-absorbing capability or-
dered by the government? American Motors
says not and promises to prove the point on
two of its "7T4 cars—probably Ambassador
and Matador, which will get free-standing
bumpers. This indicates some kind of strut
arrangement with an open space between
the bumper and the body.

AMC says the reason the industry didn’t
go this route in the first place is because
the companies were concerned about the
cosmetica of going from pretty, do-nothing
bumpers to utilitarian bumpers. They had
to have a bumper that'd meet the govern-
ment standard and, secondary consideration,
conceal the gap between the bumper bar and
the car.

The cosmetic consideration complicated
things, with the result that bumpers have
become unnecessarily elaborate and expen-
sive.

AMC also predicts that as soon as the
rest of the guys get used to the idea that
there’s nothing wrong with a little open
area showing between the bumper and the
car, all of the car makers will move to
simple, stick-out bumpers. They'll cost less
than present-day bumpers to install, less
to fix when you have an accident.

Repositioning gas tanks

Car builders feel they've just about run out

the string trying to find a material to make

a puncture-proof gas tank. Engineers are
(Please furn fo page 34)




Caprice bends over
to put you at

A

e

iy

J

J

Comfort and luxury are
1separably tied together
in Caprice.

Like the available
reclining passeng t,
shown above, that indepen-
dently adjusts up and
back. Sink back into this
sumptuous seat and watch

—— orld go by.

en picture
| yourself behind
| the wheel. You're

Ll :’IH.'II..IN.P

Caprice Sport Sedan in front of the San Francisco Opera House.

sitting on molded full-foam
seats.

Stretch your legs out.
Way out. You've got a
good yard or so.

Look around. Handsome
woodlike vinyl accents,
rich feeling knit cloth or
pattern cloth fabrics, assist
grips on the front doors.

1973 Caprice. You
might not want to look any
higher.

Chewvrolet. Building a better way to see the USA.

Take a second to buckle up. It could save a lifetime.




engrave money
(legally)

One dollar makes ten. Make profits up
to ten times your cost—full or part time
—right in your own home.

_Engrave much needed nameplates,
directories, signs, trophies, badges in
plastic, metal and wood on the time-
tested New Hermes Engravograph.

Simple to operate. It's tracer-guided.

Engraving is a permanent business
— not a fad — with small investment
of less than $400; money back guar-
antee. Trained representatives at your
service,

Write for free illustrated catalog 10.

Lol

World's largest engraving machine manufacturer.
20 Cooper Square, New York, N.Y. 10003

BUILD
THESE |
BERUTIFUL |
CLOCKS

NOW AT BIG SAVINGS!

DETROIT LISTENING POST
(Continued from page 32)

now looking at the idea of relocating the
tank in a more sheltered area where it’s less
likely to be exposed to the risk of rupturing.
Detroit thinks Mercedes has the right idea
in its new 450, which has the tank posi-
tioned over the rear axle.

Electronic everything?

Electronics have never really caught on in
carmaking, although there have been a few
foot-in-the-door developments occurring in
recent years. The electronic ignition sys-
tem, electronic voltage regulator and digital
clock, for example., All are credited to
Chrysler Corp. But that’s not much of a
list when you consider the dozens of areas
on automobiles where electronies could be
used.

A lot of good ideas that haven’t made it
have originated outside Detroit, with the
electronics industry. They didn’t succeed
because the electronics industry hasn’t
shown much savvy in the way it pitches its
products at carmakers.

The devices, whatever they might be, are
offered as hang-ons, instead of being in-
tegrated and related to the rest of the
vehicle. Then, whenever Detroit shows any
interest and asks for prices, the electronic
companies will quote in small lots, just the
way they do when they sell to a manufac-
turer of aircraft.

When Detroit talks prices, it’s by the
carload, in tens of thousands.

But you’re going to see a lot of electronic
applications on cars the next few years. The
supplier companies are learning the ropes
of selling to Detroit and the auto companies
have set up departments to work with sup-
pliers in developing new products—stuff
like computer-controlled brakes, lights,
dashboard gauges, fuel/fluid controls, and
hardware that’ll regulate the distance be-
tween cars, tune the engine while you're
driving and make adjustments in steering
depending on pavement conditions and
crosswinds.

The latest piece of electronics in the

works is an electronic air/fuel control—not
to be confused with electronic fuel injec-
tion. Chrysler discloses that it’s working on
an electronie air/fuel mixer and may have
the item on a few "7bs. * &k

Send ]}n‘t $1 for plans & Instruetions to bulld choles
of: (A) Grandfather, (B) Stesple, (C) Grandmother—
plus information-packed eatalog of movements, dials,
parts & kits to build these & 16 other fime elocks. All
3 plans—3%2.50. Catalog alome—25¢.

MASON & SULLIVAN COMPANY
Dept. PM, Osterville, Mass. 02655
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Well pay you

$4564
to go to meetings.

There’s more money today in the Army Reserve.

As a private with over four months service, you'll
earn $45.64 a weekend. And your pay goes up as you
go up.

In the Reserve things are happening faster these
days. It’s easier to get in—the waiting lists have
vanished. It’s easier to get promoted —the men who
served in World War II are retiring.

It’s always paid to go to meetings in the Army
Reserve. Now 1t pays more.

-

Army B (Oppurit PM 6-73 :

PO. Box |

I"h:li,lll.'l'||thl.| Pa. 19132 1

Tl | e e sbesut how the I

Army Reserve pays. |

|

- |

|

|

R —

|

|

|

1

- . — |

|

Aw :

——————————————————————— - |
Reserve.
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Leaks. Squeaks. Whistles.

Chances are, your toilet is trying to tell you
it has a serious problem. Simple, but serious.
An out-dated, corroded ball cock that leaks.

There are different ways to deal with
toilet noise. Pretend to ignore it. Have
some sleepless nights. Fuss and cuss a
lot (not recommended where children
are present).

Or, stop toilet noise once and for all.

With Fluidmaster.

Fluidmaster eliminates the old-fashioned
tank float and arm. And, because Fluidmaster
operates hydraulically, it works with water
pressure, for fast, positive shut-off.

Write today for full details.

And give John the

silent treatment. 3
Manulacturer of the y
Model 100, 200 and 400. . ‘ :

FLUIDMASTER, INC.
1800 Via Burton
Anaheim, Calif. 92805

Give old John something
to shut him up.

JOGK ITGH ISN'T SOMETHING
TOBE TREATED LIGHTLY.

Jock Itch is a fungous infection. f (an important factor in the growth
It can become serious. ' of Jock Itch fungi—tinea cruris).

It can keep coming back even though [tz medication directly attacks
I Rt -
you try all manner of “remedies, p“ susceptible fungi. And because you

from baby powder to petroleum jelly.
But you can get fast relief with 4 3-[3.q AY’ ON
Cruex®, the spray-on medicated powder 'wWDER
spec ifically made to fight Jock Itch.
Cruex soothes itc I]‘. inflamed skin.
Cushions against further irritation,
And absorbs perspiration

spray Cruex on, you can reach into
hard-to-get-at places and avoid the
sting or hurn of rubbing, dabbing, or
smearing, So fight Jock Itch se ri:ﬁuﬁl}r
(and help keep it from recurring)

)’j with t_{‘mhntr soothing Cruex. Guar-

anteed to work or your money back.

CRUEX, THE MEDICATED SPRAY SPEBIII.I.\' FORMULATED TO FIGHT JOCK ITGI‘I.

©1972 Pharmacratt Division Pennwalt Corporation -
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THIS GAN BE YOUR "BIG BREAK”

if youre a man who's ever said...

I
/ g DON *r FORGET, DEAR, AW, HONEY,
" WE VE GOT A DATE I'M BUSHED,
a " ™%~ FOR THE MOVIES THAT LOUSY JOB
< L ) WITH JIM AND OF MINE.. ..

HELEN TONIGHT

ofnyJob! )

PLEASE, DEAR . BESIDES, OH, SaY JIM AND HELEN HAVE
WE DON'T GET OUT ALL RIGHT A NICE PLACE HERE,

THAT OFTEN.., WONDER WHERE HE GETS
THE MONEY ?

EASIER THAN YOU MIGHT
THINK. WITH CIE
TRAINING, | LEARNED
EVERYTHING | NEEDED
RIGHT AT HOME...
IN MY SPARE TIME |

YOU SEEM
MIGHTY HAPPY
IN ELECTRONICS,

JIM, LEVEL
WITH ME-HOW D

YOU BREAK IN? £

BUT DONT | NEED NOT WITH CIE. \
| COLLEGE...? THEY TEACH YOU

THE EASY WAY. ALSO
HELP GET YOU A GoopJos!

HOW ABOUT YOU ? WANT A i FILL IN COUPON AND MAIL TODAY i
™ GREAT JOB IN ELECTRONICS 2 : o I
- " Cleveland Institute of Electronics, Inc. |
T%?E?-gg:gété ?SLSKIE\N : Cl 1776 Eact 17uh Screer, Cavelana, Do 44113 :
- Ao oredied Member 8 prorsl Home Studs Cowmod
SEND COUPON NOw ! ; Please send me your two FREE books I
i 1. Your school catalog. "Succeed in Electronics ™ :
K | 2 Your book on "How To Get A Commercial FCC License.” I
: Mame e Age :
{ Address :
| I
Be sure 1o end for your ? FREE books today, Fos your .'::"v-'.u_l-r . WE m | bry 1o Bawe l ":il"ﬂ' State — zln - - I
3 representative call, f coapon has been removed fo Cleveian || hute of | APPROVED FOR TRAINING UNDER G.I. BILL |
Electromcs, tnc, 1776 East 170h Streed, Cleveland, Dhao 4] 1 lD Veterans & Servicemen: Check here for G.1. Bill information F“-ﬂﬂ[
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BY JOHN F. PEARSON

SCIENCE WORLDWIDE

At last: a preventive for common cold

Interferon, a protein taken from human
white-blood cells that have been infected by
viruses, can stop the common cold. In a re-
cent test carried out in England, the sub-
stance was administered to 16 volunteers
who later were exposed to a cold virus. None
became infected. But 13 out of 16 other sub-
jects, who had not been given interferon,
developed cold infections. Discovered in
1957, interferon is secreted by white-blood
cells to interfere with—or prevent—the
viral infection of other cells. But it will be
vears before the substance becomes general-
ly available, according to the team of British
and American medical researchers who are
testing it. Complex production problems
must be solved first.

Machine helps paraplegic tots to walk

Body braces attached to swiveling metal feet
give youngsters with paralyzed limbs the
ability to walk. By rocking his shoulders
from side to side, the child activates the
spring-loaded metal feet, causing them to
move forward, a step at a time. The device
was developed by two Britons.
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World's newest big eye on space

A 158-inch reflecting telescope, the nation’s
latest instrument for studying outer space,
has been unveiled at the Kitt Peak National
Observatory in Arizona. When placed in full
operation next October, the scope will en-
able astronomers to observe quasars and pul-
sars as well as radio and X-ray sources, The
$10-million instrument is housed in a circu-
lar building 105 feet in diameter and 185
feet high. Advanced design gives it a wider
field of view than any other existing reflect-
ing telescope, including the world’'s largest,
the 200-inch Hale telescope at Mount Palo-
mar in California.

Miniature flowmeter goes under skin

A microminiaturized electronic device that
can be implanted under the skin to monitor
bloed flow and heart action following sur-
gery has been developed by engineers and
surgeons working together at Stanford Uni-
versity. Powered by a self-contained battery,
the tiny instrument can be switched on and
{Please lurn o page 42)
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how well your car handles,

it's going to get worse!

Introducing SHIMMY STOP . . . the do-it-yourself compound
that keeps ball joints from causing uneven tire wear, sloppy
handling and dangerous loss of front-end precision!

NO MATTER HOW WELL YOU
MAINTAIN YOUR CAR, the ball
joints on the front-end wear mile
after mile, and get looser until
tires wear unevenly, the steering
wheel starts to shimmy, and the
front-end won't hold an align-
ment.

REPLACING BALL JOINTS IS
COSTLY, often costing up to
$100.00. But until now, that was
the only way to solve the prob-
lem.

NOW THERE'S SHIMMY STOP

. a compound that restores
worn ball joints still within manu-
facturers replacement tolerances
... without the cost of ball-joint
replacement!

Here's how SHIMMY STOP works
... how it actually reduces ball
joint tolerances to zero:

1. SHIMMY STOP is mixed in its
cartridge and injected into the
ball joint via the existing grease
fitting.

2. Inside the ball joint, SHIMMY
STOP fills the worn area between
ball and socket. .. reducing the
tolerance to zero. ..

3. .. . once the ball joint is
sealed with the plug provided,
the compound cures to a tough,
self-lubricating solid.

SHIMMY STOP COMPOUND
comes in a cartridge that acts
just like a grease gun, The han-
dle, nozzles, plugs, instructions
and specifications are included.
And there's a special sticker to
note the mileage when SHIMMY
STOP is installed,

SHIMMY STOP
has been tested
for years in pri-
vate and fleet
cars...and per-
formance proved
by a private auto-
motive testing
agency for more
than 1,250,000
miles.

THIS FREE BALL
JOINT GAUGE i
shows how badly ’ P,
worn the ball e 5
joints are and if
you should use
SHIMMY STOP
or replace the
ball joints.

L,

WHAT HAPPENS WHEN YOU
USE SHIMMY STOP? Front-end
alignment holds longer. .. tires
wear more evenly, steering be-
comes safer, more precise ... a
new car feeling comes back to
your car,

SHIMMY STOP . . . developed,
tested and proven by 3M Com-
pany research. . .and distributed
by Superior Industries. Write for
your free ball joint gauge now.
And, ask about SHIMMY STOP
at your favorite auto supply store.

SUPERIOR INDUSTRIES
14721 Keswick Street
Van Nuys, California 91405




LIVE IN THE WORLD OF TOMORROW . . . TODAY!

UNUSQAL BARGAINY

NEW PRODUCTS - NEW MATERIALS - NEW IDEAS

ACTUAL WORKING SOLAR HOME PLANS
SEE FEATURE ARTICLE IN THIS ISSUE!

tearn all atout the st fascinating
possihle home of the future. 1L can le
Yoy et pnswer Lo LAy = onerEy
rrisis in housing. Expert Dr. Harry E.
Thoamason lells advantages, problems,
savings, amil more in this impeoriant
Diepgr fact-Alled hooklcl. Al imelwides
R-page oversize insert of pasic, actal
-ulhnr home plans. a valuable guldeline
to ¥ou aned your archileet in ing
space reguircments, design jdeas, and
local area bulliing rodes.

Mo. 9440H (Solar House Plans)

$10.00 Ppd.
“FISH" WITH A MAGNET

wr Ay J . o treasure hunting on the hottom?
L _— g 5%
s T

Faseinating fun & sometimes profitable!
Tie a line to our 5lh-1b. Magnet—dron
it overboard in hay. river, lake or ocean.
Troll It along bBottom=—¥our °‘ireasure’"
haul ean be outhoard meotors, anchors,
other metal valuables. 534-1h. Magnet
i= war surplus—Alnies V Tyme—Gov't
vos1 S50, Lifts over 150 Ibs. on land.

; % stock Mo, TO.STIH ..... €14.00 Ppd.
Stock No. 60.215M Aiip IBBs o ieccsannannnnnsns S 5.75 Ppa.
Stock Mo. TO.STOH . Ity Ibs. (lifts 40 Ibe) .....% B.78 Pea.

Stock Mo. A5 152M 1535 Ibs. (lifts 350 Ibs.) "t s33.60 FOB

GIANT WEATHER BALLOONS

——[-‘ sfalls of fun'® for kids, trafSc stoppers

forF stores. terrific for amatenr meled-
rologists. Create a neighborhood sensa-
1,5

oo, Great hackyard fun. Exeitine beaeh
aftraction, Amateur meteorologisis use
1o measure cloud helEhis, wind speed
nnd temp. Made of heavy-duly neopréne,
Infare with vaeumn ¢leaner or auto sir
hose: or loeally svaliable helium for
high rite,

Stock Mo. 60,568H (8* size) .52.50 Fpd.
Stock No. 80,632H (16 size) 58.75 Fpd

AMAZING NEW WANKEL ENGINE KIT!

Thrill 1o the fun of huilding ¥our own
soe-Lhroush motorized model of revolu-
tionary pistonless Lype engine . . . only
prnEifne experts think econamically i
iBahle 1o eet new oollution standards.
Replaces piston, exlinder. crank assem-
Llles with rotating dises iSectjons fe-
moved for firing chambers.. Smaller
than eonventional: fewer paris. Ereater
reliability. same speed w/less horse-

wer. Feat: flashine plugs, rubber fan
Eg'.t. stick-shift on-off switch. Req, I—

R

1.5%V batt. inot inecl
Ho. T1.424H ...:-. I | T 4 - T $6.75 Ppd.
Si9-Fare Woankel Engine Book
Stock ';\Ln. lﬂ:au R a o kT A e A e e e $15.25 Ppd.

AMERICAN MADE OPAQUE PROJECTOR

Projects illustrations up to 3% x 3157
—enlarges them to 35F x 30" | screen
is 8lg fr. from projector. larger nic-
tures if screen is farther away. No film
or negatives needed. Primarily intended
for children. Projects charts, diagrams.
color ar black-and-white in darkened
room, 118 v. A.C. . . . 8 M. cord and
plug included. Size 12* x B* x 414"
wide. Weight 1 1b. 2 ozs. Flastic case.

. Stock Me. TO.199H .....- E8. 75 Ppd,

‘Bright Ideas" in Unigue Lighting Big, new 100-page handbook
packed with facts, lomded with (llustratijons, All latest develop-
ments, applications, equipment. B3 x 117 logseleal paper to fit
3 rings. stock No. 8100 H -53.00 Ppd.

MAIL COUPON FOR

GIANT FREE CATALOG!

164 PAGES »
4,000 UNUSUAL

MORE THAN
BARGAINS! |

Completely new 1673 Catalog. Packed with I
huge selection of felescopes, micrmscopes, bl
nocilars, magmets, magnifiers, prisms. photo
enmpeoneints Frolosy and wnligoe HEhiing :I
iem=, part=. kils, scressories—many hard-tn-

I v el surplus horgains. 108F s of chat=. illu-tra- I
tion=. For hobbyists, «Mperimenters, sehooks,

I indu=try. I

I EDMUND SCIENTIFIC CO. 300 Edscerp I

g
Building. Barrington, N. J. 08007

| Please rush Free Giant Catalog "H" I

| Hame I

| Address I

1 City___ State Zip I

EDMUND X 500 epscore sLps.

SCIENTIFIC CDO. F\.. BARRINGTON, NEW JERSEY DBOOT

| SCIENCE WORLDWIDE

{Cantinued from page 40)

off by radio. It relays information on blood
flow and heart rate by radio telemetry, much
like satellites and space probes.

A telephone with built-in memory

A phone that automatically dials a call to

| anywhere in the country at the touch of a
single button has been developed by Bell
Laboratories. Slightly larger than a stand-
ard desk phone, it is the first telephone with
a solid-state memory and is capable of dial-
ing any of 32 prerecorded numbers. It will
be available in some states in 1974.

Marshland transplanted at Swiss airport

In building a new runway at the Kloten-
\ Zurich Airport, engineers maintained the

transplanting the marshy turf that had to
be removed, Scooped up in large patches, the
turf was moved over 200 vards to a new
site. This ambitious undertaking is an eco-
logical first, say the Swiss.

‘ natural beauty of the area by carefully
|
|
|

Map of planet Mars now available

First detailed map of the entire surface of
Mars has been completed by the U.S. Geo-
logical Survey and the Jet Propulsion Labo-
ratory, Pasadena. It’s based on thousands of
photos returned by the Mariner 9 spacecraft

about 400 miles, it is 36 by 39 inches. You
can order it for 75 cents from the U.S. Ge-
ological Survey Distribution Section, 1200
| South Eads St., Arlington, Va. 22202, * * %

POPULAR MECHANICS

1 during its 1971-72 mission. Scaled 1 inch to
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Want a job doing what comes
naturally? Take this test.

Think you're a "natural” technician?
Then you should be a lot better than
average at spotting the differences be-

B

Good imagination and deductive
powers? They'll help you fly through
the Air Force's many types of advanced
technical training. Think —which ones

C

D

tween similar '.'!i-".'l'f t
—

For example,
E has a visible

ﬂ Z;EA&E:I\EI

ects
which part, A, B.C,D, or

Qalact 2

Here's a tougher one. Give us the right
total of cubes in this figure. You'll be
proving to yourself you have the kind
of clear head and mechanical aptitude
that really count for something in the
Air Force ZI| [1emsuyy

of cubes A, B, C, or D could be the same
cube as the one on the left, only turned?
D4’y lsmsuy

Got them right? Then you might rack up high
scores on the Air Force Aptitude Test. And that
could do you a lot of good. Now, by qualitying
you for outstanding technical training in one of
over 100 Air Force jobs, from aircraft mechanic
to medical specialist. And later, when you offer
prospective employers a reusable skill.

Think it over. Mail in the coupon, or call
800-447-4700, toll free (in [llinois call 800-322-4400)
for the nearest Air Force representative, and get
the details. If you have natural mechanical tal-
ents, the Air Force will see to it those talents get

" Cinrhriay 0of AT, 13 Pubiestnng Lo, I
trained. Neither you nor the Air Force can atlford
to let them go to waste.

IFMES

Find yourself in the Air Force.

JUNE 1873
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BY BILL HARTFORD

IMPORTS AND MOTORSPORTS

Symphony in speed

It was all music for Kawasaki as its new
Z-1 lapped Daytona for 24 hours shattering
a bundle of World and American speed and
endurance records. Four riders took turns
in the wind section: Crouched low behind
the special racing handlebars on the pro-
duction machine, they set an average speed
of 109.641 mph. (That topped the previous
mark of 90.511 mph set by Suzuki in 1968.)
Later on a slightly modified Z-1, Yvon Du-

Hamel posted the American one-lap record
of 160.288 mph. In setting the new world
and American records, the 903-ce bike
covered 2631.402 miles. The American
Motorcycle Assn. (AMA) and Federation
International Motorcyelist (FIM) logged
all the times and speeds for other manu-
facturers to see—and shoot for. Who'll try
next?

Shaped for speed

When a car weighs less than 2000 pounds
and is capable of speeds of 200 mph, it’s got
to have the right aerodynamies—just to
stay on the ground! The Lamborghini
Countach, just shown at the Geneva Auto
Show, has gone into production after two
years of development and if it meets all
the performance specs it was meant to meet,
it'll be the fastest production car in the
world. We mentioned this V12, mid-engine
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machine last year before the photo above

became available. (See In The World's
Most FExciting Cars . The Engine’s
Breathing Down Your Neck! page 112, Oct.
"2 PM.)

Driving at speed

Road racing is a skill best learned under
the watchful eyes of professional instrue-
tors—Ilike those at Fred Opert's Racing
School, now at Pocono Raceway where Fred
is also starting police driver training and
planning a '7T4 high-school Formula Vee
interscholastic league. For more informa-
tion write him at Pocono International
Raceway, Box 500, Mount Pocono, Pa.

The hot setup

There’s a whole industry built up around
the desire to hop up the VW Beetle, and a
lot of time and effort is spent fitting good-
ies to the Bug. Now VW will do it for vou.
For $250 over the price of the Super Beetle,
or $2669, yvou can drive right out of the
showroom in a Sports Bug. It's a nice pack-
age for the money: The black chrome trim




and wider sports wheels are obvious in the
photo and the wheels (5-14 J 15) are fitted
with 170, 7T0x15 radial tires. Inside are two
special, European rally-type front bucket
seats and small-diameter, padded steering
wheel. Color them yellow and metallic blue.
Speaking of Beetles, if you're confused
about telling this year’s from last year's,
and back to the 1949 model, see the '73
edition of What Year Is It? Write Volks-
wagen of America, Englewood Cliffs, N.J.
07632, or get it from a dealer.

Safety by the numbers

We like Fiat’s comprehensive approach to
the safety car problem. It has worked up
a trio of Experimental Safety Vehicles
(ESVs) in various weight classes—1500,

2000 and 2500 pounds. Above is the ESV
2000, which is based on the Fiat 128 model.
Not so bad looking for an ESV, is it?

Safety by the dollars

It’s now quite certain that the National
Highway Traffic Safety Administration will
impose the ignition interlock standard.
That means vou cannot start yvour car until
yvou buckle up, and it'll take about $50
worth of electronies to do the trick. How
unfair to drivers who use belts all the time!

What does seem fair are recent British
court rulings where accident victims re-
ceived less insurance compensation for in-
juries received because they were not wear-
ing belts. The courts viewed the nonwearing
of belts as “contributory negligence.”

Why not write your local radio station,
newspaper and police department about
highway accident reports? Ever wonder if
victims were wearing belts? Ask them to
include this information. We bet it will lead
to greater use of safety belts. And you will
have prevented more injuries and deaths
than you'll ever know. * ok

LEARN TO BE A

SKILLED LOCKSMITH

Dwner loses
key; pick car
trunk—
EARN $5.50 in
10 or 20 MIN.

Change combi-
nation of pin
tumbler cylinder
EARN %1.50 in

,:.rr""f | |

After-hour emergancy
opening—EARN $2.50
to $5.50 in 20 MIN.

Hundreds have succeeded like these Belsaw Graduates:

R. W. Davis, St. Louis, Mo.: “I am doing a
wonderful business thanks to your course in
locksmithing. Last Saturday | took in $110.00."
Pierson Crook, Los Angeles, Calif: “I am
making $200 a month extra income with the
Belsaw Locksmith Course. | would recom-
mend your course to anyone.”

Big demand for skilled Locksmiths! Earn
big money spare time in your own home. Be
your own boss. No layoffs. Steady year "round
income. Age and schooling are no handicap.

BELSAW INSTITUTE training...approved by
master locksmiths...helps you start faster
with easy picture lessons guided by your
own mail instructor.

Get thorough job training on all types of
locks. We supply tools, equipment and busi-
ness help: how to start, how to charge, how
to get jobs, how to earn while you learn and
build a lifetime cash-profit business. Ac-
credited Member MNational Home Study
Council. Approved by State Board of Educa-
tion. Approved for Veterans.

Install new knob door
lock—EARN $15.00
in 20 MIN.

BELSAW INSTITUTE,104H Field Bidg.
Kansas City, Mo. 64111

Send FREE book,"Keys To Your Future!™

Name
Address
City State Zip

—
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Chilton’s Repair & Tune-up Guides for
American and imported cars.

There are a lot of other manuals around —basically
rehashes ‘or outright copies of factory service man-
uils— padded with superfluous stuff vou cannot use.

But Chilton Guides are no ordinary manuals,
They're loaded with fresh, essential. practical in-
formation. To help you prevent trouble, with precisely
detailed preventive-maintenance schedules. To keep
your car in tune, with easy-to-follow diagnosis and
adjustment instructions. To get you out of trouble,
with comprehensive, accurate repair procedures.

Because the Chilion editors who write these
Guides are also knowledgeable automotive people.
They've been through it all, step by step. They've
anticipated problems you might encounter. They
have the know-how and experience to explain with
language and illustrations you'll understand.

In short, Chilton’s Repair & Tune-up Guides are
your kind of books. Clear, concise, totally useful.
For the few bucks they cost. probably the most use-
ful buy you'll ever make for your car.

Keep the one for your car in your glove com-
partment. It will be handy to have. when you need
help. .
The most complete series available, covering
most popular makes and models. I
* AMX » Austin-Healey * BMW » Barracuda Bei-!
vedere ® Camaro * Capri » Challenger ® Chevelle o'
Chevy Il ® Corvair ® Corvette ® Corvette Stingray ®
Dart » Datsun » Demon * Charger » Duster # Fairlane |
* Fiat * Gremlin » Hornet » Jaguar » Javelin « MG »
Maverick ® Mercedes-Benz » Monte Carlo * Mustang |
* Nova » Opel » Peugeot » Pinto « Porsche * Renault |
Road Runner « SAAB e Satellite » Simca ¢ Sunbeam |
Hillman # Torino * Toyota ¢ Triumph = Vfga . Va]ia.nl|
* V W e Volvo. And more Guides are on the way .



Organized for fast help.

= Table of contents lists all major headings with page
references.

* Each guide starts with complete information on
exact identification of the car model, engine, etc.
There's even a brief history of your car.

* Content arranged for maximum convenience.
Chapters on General Information; Lubrication and
Maintenance: Tune-up and Troubleshooting: Engine
and Engine Rebuilding: Emission Controls and Fuel
Systems; Chassis; Flectrical System: Clutch and
Transmission; Drive Train; Suspension and Steering:
Brakes: Body.

* Chapters open with a basic description of the sub-
ject, so even the beginner gets a fundamental under-
standing before he starts.

« The appendix gives you a lot of helpful data—con-
version tables, tap-drill-size chart, anti-freeze infor-
mation.

Bonus benefits.

» Complete coverage on all systems—everything you
can reasonably expect to do yourself—you won't be
led into hopeless projects.

« Special section shows you how to get maximum
clean-running performance from emission controls.
» All necessary specilications.

« Troubleshooting is divided into two sections. Gen-
eral Diagnosis tells you how to locate the general
problem area. Specific Diagnosis pinpoints the prob-
lem systematically.

» Informative illustrations—many photos, drawings,
exploded views, diagrams, tables.

= Notes and cautions appear where necessary. They'll
help you avoid possible pitfalls and problems.

e Helpful hints on how to get some jobs done without

-
]
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¢
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those hard-to-get factory tools specified in service
manuals.

High value, low price.

Towork withall the material shown in just one Chilton
Guide, you would have to wade through a half-dozen
factory manuals and other references. They'd be
worth well over $20.00, if you could get them.

Yet, in durable hardcover, most of Chilton’s
Automotive Repair & Tune-up Guides sell from only
$5.95 to §7.95, and some are available in paperback
—just $4.95 each.

CHILTON BOOK COMPANY

Radnor, Pa. 19089
Fill in and mail this coupon!

TO: CHILTON BOOK COMPANY
Depr. PMGT3
Radnor, Pa, 19084
[ Send vour free brochure describing Chilion's
Automotive Repair & Tune-up Guides.
[ Send me the Chilton's Automotive Repair & Tune-

up Guide for ZARE
minke el year

-
|
|
|
|
|
|
|
|
I
|

It is my understanding that 1 will be billed later. I

[ Send vour free brochure describing Chilton's Auto I

Repair Manual (CARM.. i
[ Send vour free brochure on Chilton’s Guides for |
Recreational vehicles. |
|

|

|

|

|

|

|

|

"

Name

Address

ity State. Zip

-
|
I
|
|
|
I
|
|
|
: I prefer ] hardeover (] paperback (please check one).
|
|
|
|
|
|
|
|
|
|
|
|
|




QUESTIONS ANSWERED

APPLIANCE CLINIC

~ BY PAUL MANN

Icicles instead of cubes

I have a Coldspot frostless refrigerafoi-
freezer with an awtvomatic icemaker. The
icemaker makes trouhle by neerflowing with
water when it fills up. Why?—M. C. Weath-
erby, Pedricktown, N.J.

Try these possible causes:

First, vou may have a hard-water condi-
tion in your area, and minerals may have
built up in the molds, causing the level to
change. 1f g0, vou'll see the minerals’ whit-
ish deposits. Clean out the molds.

Second, a sliver of foreign matter may
have wedged itself beneath the water inlet
vilve and is keeping the valve open long
enough for water to overflow. Take the so-
lenoid off the valve and make sure the unit
is clean.

If all else fails, vou can reduce the water
level, This will make smaller ice cubes, but
stopping the overflow is more important.
Take off the icemaker cover and remove the
motor assembly plate. There vou will find
a water switch, operated by a cam. Move
the switch awav from the cam just a bit.
This will reduce the amount of water being
delivered.

Phew, what's burning!

Recently we had a water leak in the baek of
wur Frigidaive maudticycle washing machine.
In order to locate the leak., which turned
ait to he a bad hose, I laid the maclhine an
its front. When I vighted the wnit, I found
a large oil slick on the floar, My wife has
since been complaining of o hurning odar
when she washes clothes, What's wrong?—
H. Rappopart, Novtlh Palm Beach, Fla.

The laying of the machine on its front
may or may not be coincidental with the
fact that the problem has occurred at this
time. The only oil you will find in a washing
machine is in the transmission. The mal-
function may be causing the motor to bind,
thus making it overheat, which would ac-
vount for the odor. It’s posszible that, by
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laxving the machine on its front. vou aggra-
vated an already deteriorating situation.
It could also have caused components to
shift. throwing a load onto the motor via
the belt. In any event, if the machine is
operated in this condition much longer,
chance of the motor burning out becomes
likely. T would have the transmission in-
spected immediately and repaired if neces-
sarv. Also check for an allied malfunction
—the drive belt in particular.

Battery airconditioner

Dues anyone make a room airconditioner
that operates on batteries?—Mrs. H. M.
Spencer, Avon Park, Fla.

Not that 1 know of.

Kooky gasket

I have a General Electric dishwasher (model
SD 200Y1) that I hought in 1964. I recently
installed a new motor, but ecan't get the
gusket between the motor and the bottom of
the tub to etay in place. It pops out of
round., The gasket has sealed and doesn't
leak, but so little of it is in place that it
ccares me. ['re tried all sorts of gasket
=etlers, inclnding confact cement, What
now 2—Alan 8. Doctor, Fresno, Calif.

The first thing I'd do is get rid of the
gasket. It may have become distorted, but
even if it hasn’t, using those “gasket
sealers,” especially contact cement, is not
advisable. Most have a tendency to dry out
4 gasket.

With a new, correct gasket for this unit,
vou should have no problem if you follow
these instructions: Notice that the motor
housing fits against a flange in the bottom
of the tub and is held by a double U-shaped
clamp that’s attached with two bolts. The
gpasket goes between the flange and motor
housing. As you tighten up on the bolts,

{Please turn fo page 50)
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ANTI-POLLUTION
AUTO ENGINES

NEED SPECIAL VALVE
PROTECTION

CHALER

NEW IMPROVED

RISLONE

GIVES
1 T

FREE Get some

hints from a REAL engine
expert, Smokey Yunick.
Send large, self-addressed,
stamped envelope and we
will send 32-page booklet.

THE SHALER CO.

Waupun, Wisconsin 53963
In Canada: Canadian Shaler
Products Co., Toronto 9, Ontario

APPLIANCE CLINIC
{Continued from page 48)

the gasket compresses and will stay in
place. That’s all there is to it. There is no
need to use any kind of “sealer.”

HEAW DUTY WEI.DER

mm zpecial $7.00 gift olfer o
Popular Mechanics Readers
10-DAY FREE TRIAL

Lifetime Guarantee

B hctug

il Dire 18,,.?,
and Save T

| % Fits ordinary 110V outlet
ot one=but 6 welding heats
oii- B Weld, braze, solder or cul most anything made of metal. No
experience necessary. Follow simple instroctions to n:tr
repairs on cars, trallers, farm and lawn equipment, bicyeles,
pliances, ete. Aake %, boats, furniture, hundreds of ulu-hI!

CAmpET
ftems. NOTHING ELSE TO BUY! Comes complete with full face
mﬂﬁ pack of welding and brazing rods, heary duly power cables.
i

electric torch attachment, ground clamp, flux, easy-lo-follow
trated instructions, rod holder, ete. Uses standard %™ rods to
weld fron. steel, brass, bronze, aluminum, other metals. New im-
proved HEAVY DUTY cireuit gives more welding power. Gives 4
times the heat needed to melt toughest iron. Pluze into ordinary
110V outlet. & W'ELIJIYI:I HEATS for professional quality weld-
ing of * “light-welght’" metal=. 10 day MONEY BACK
EIIA Ll[etlme arts and service guarantee. An excellent
gift for any ocrasion. F HEE' Hmum you saw this -d in Popular
For I O D chipaaent Tast Gall (713) 6853681 or send
Same- Il!:l. Ly | il or B8
only 3200 and pay postman 216.95 pluz small C.0.D. when de-
livered or charge to your BankAmericard or Master Charge card
or for postpaid shipment send $18.95 check or M 0. to WEL-DEX,
DeptW-203 | Box 10776, Houston, Tex. 77015

50 POPULAR MECHANICS

Gas attack

We have a three-year-old Ward's Signature
gas dryer. Sometimes the clothes smell like
gas after they have been dried. Can you
tell me why?—Tom MeFarland, Anoka, Mo.

I seriously doubt if it’'s gas that you
are smelling. Of course, anything is possi-
ble. For example, it is possible that the
pilot light is going out and its gas shut-
off is being delayed because of a slow
safety switch. But when this happens,
clothes usually won't dry thoroughly. It is
also possible that some gas is escaping dur-
ing the last five minutes of the cycle when
the gas supply should be completely off to
allow the clothes to cool and “fluff.” If this

| were happening, though, chances are vou
| would smell gas around the dryer and not
| only on the clothes.

This leads me to the conclusion that the

| odor is being caused by something other
| than gas. Maybe a chemical reaction, which

is apparent only after drying, is taking

. place between the soap you are using in the

washing machine and the clothes. As a
start, I would change my brand of washday
soap or detergent.

Inharmonious humidifier

I oun a West Bend automatie humidifier
that occasionally makes an annoying squeak-
ing noise as the wheel rotates. The wheel
drive pulley and idler are clean and rotate
normally, so what do you think is causing
this?—Ralph Puller, Franklin Park, Ill.
Sounds to me as if the wheel is coming
into contact with the three plastic wear
pads on the inside back panel of the unit.
If this is causing the noise, spread a layer
of petroleum jelly on each pad. L

I you have a question about any appliance, send it
fo Appliance Clinic, Popular Mechanics, 224 West
57th St., New York, N.Y. 10019. Scrry, but letters
canno! be answered individually. Problems of wide
inferest will be answered in this column.




OLYMPIC GOLD MEDAL WINNER —

develops amazing new Iso-kinetic device and says —

NOW...YOUCANACTUALLY

DIAL A
POWERFUL
BODY IN
MINUTES

A DAY

Through the science
of Iso-kinetics

—Without weights!—Without springs!—Wilthout exhausting work and exercise
through the science of Iso-kinetics—a break-through in bedy training!

In only a few minules of enjoyable exercise you can:—Burn off fat and flab and
replace it with beautiful, hard lean muscle!—Trim that embarrassing (and unhealthy)

%5) EXPERIENCE NEW POWER Qg&g)
THROUGH THE ISO-KINETIC METHOD

ing kinds of training: . . . Training for
endurance . . . Training for muscular
power . . . Training for resilience . . .

midiine bulge and replace it with a flat, hard atiractive wais!!—Build power-packed
muscle into your arms, shoulders, back and legs!—Give yourself the beautiful, muscular,

trim (and healthy) looking body that nature intended for you.

HOW? You'll be astonished how easy it
is. Through lso-kinetics.

Meet Ike Berger—THE INVENTOR OF
THE EXER-DIAL!

* Olympic gold medal winner (U.S.
Weightlifting Team, 1856.

« World Weightlifting champion (three
times)

* Pan American Games champion (twice)
= National Champion (twelve times)

s Undefeated in competition against the
Soviet Union (six tours behind the Iron
Curtain)

+ First man in the world to press double
body weight

« Held 23 world records (his Olympic
record of 336 pounds at 130 pound body
weight made him the strongest man in the
world, pound for pound and stood un-
broken for NINE YEARS

* Received athletic awards from a U.5.
President, the Premier of Russia, the
Shah of Iran

THE STORY OF THE EXER-DIAL

For many years, Mr. Berger sought
the ideal method to build power and
strength. Dissatisfied with available de-
vices he finally developed the amazing
EXER-DIAL that operates without weights,
springs and without the risk of any harm
to the user. No weights to drop, no
springs to snap back causing injury. And
best of all, the EXER-DIAL allows you to
advance fo ever-greater strength levels
85 you grow more muscular and stronger
by simply DIALING THEM! That's right. A

twist of the dial and you advance to a
higher strength level.

More than that, the EXER-DIAL allows
you to "target in" on each individual
muscle group of your body so you can
concentrate your power building where
you need it most. thru Iso-kinetics,

HOW? SIMPLE

Again, the "secrel of the dial” allows
you to “split” the pressure so that by
another twist of the dial you can aclually
reverse power thereby giving you a fabu-
lous “pulling' effect as well as a “push-
ing"” effect—AT DIFFERENT STRENGTH
LEVELS AS YOU DIAL THEM.

EFER

AWARDED A U.S. PATENT

Never has there been anything like
this! In recognition of this fact, the Fed-
eral government has awarded Mr. Berger
a U.S. Patent.

DOCTOR'S APPROVAL
When shown to a New York Physi-
cian, he found it “suitable for the follow-

Training for muscular performance . . .
Training for increased muscular endur-
ance capacity . . . And especially suited
for athletes to develop strength and
stamina, and motivated individual fitness
program.” (THE DOCTOR'S LETTER IS
ON FILE WITH US.)
AGE IS NO BARRIER

No matter what your age, no matter
what your physical shape, EXER-DIAL
MUST HELP YOU. There is nothing to
lose. Simply send in the coupon balow
for a FREE booklel showing you the
amazing muscle-bullding facts discov-
ered by Ike Barger.

& 19872 Body Pride Enterprises, Inc.

TURN MIDDLE-AGE BULGE, FLAB
INTO ROCK HARD MUSCLE

Body Pride Enterprises,inc., Dept. EX-1
508 Fifth Avenue,
New York, MN.Y.10017

Yes, send me my FREE full color
brochure showing how | can develop
rock hard muscles in just a few min-
utes a day. | understand there is no
obligation on my part. (Please en-
close 25¢ for postage and handling.)

Name

Address

City

State Zip
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BY BIiLL McKEOWN

ALL OUTDOORS

me now at least until National Hunt-
ing & Fishing Day on Saturday, Sept.
22, sportsmen will be trying out new equip-
ment afield. Here are selections we have
tested, examined, or feel deserve special at-
tention—everything from a Dodge motor-
home chassis that promises better ride
(Chevy has a new one too) to a meter that
locates a fish's favorite oxveen level. Looks
like a lot of inventive scientists are out-
doorsmen as well.

Fishermen who stalk stripers and tarpon in the dark
recommend the new rechargeable Koehler 5200 Safety
Cap Light. A 12-hour charge gives 12 hours illumi-
nation. It's $82 f.o.b. from Koehler, Marlborough. Mass.

Thermos calls it the new Cup-Caddy Deluxe Picnic
Jug. It comes in one and two-gallon faucet-jug models
and hides six seven-ounce plastic cups inside flip-lid
top. Drinks inside are insulated to keep hot or cold.

52 POPULAR MECHANICS

Lowrance, the Fish Lo-K-Tor D.F maker, has added a
new Fish-M-Float Marker Kit. Six colorful markers with
weights and nylon line are in the $10 set. Drop one
to mark a fishing hole, or gear lost overboard.

BernzOmatic's little Table Cooker stove looks neat
enough for dining table or patio use, turns up for
fondues or down for warming, and doubles for camp
cooking as well. The compact two-pound unit is $11.97.

More power and fewer bumps are claimed for the new

AM motor-home chassis from Dodge Trucks. A 440-cu.-

in. engine, nonflat-spotting polyester tires, softer

springs. front disc brakes, tilt steering are featured.
(Please turn fo page 54)







ALL OUTDOORS
{Continued from page 52}

Remington’s Model 1100 commemorative 12-gauge
shotgun will fittingly recognize completion this year of
Ducks Unlimited's 1100th wildlife habitat project. A
DU medallion and numbers will mark limited series.

Sentry Oxygen Monitor, an
electronic device for an-
glers to measure parts-per-
million of oxygen in water,
is now available. Taking up
where fish depth finders
and water temperature me-
ters stop, the hand-held
meter reads 5 to 13 p.p.m.
when probe reaches best
fishing level. About $175.
Bass-Ox, Austin, Tex. 78723,

First aid in a wallet pack is
the advantage of tiny new
pocket-sized kit. Plastic
pages enclose adhesive
bandages, antiseptic, aspir-
in, knuckle bandage, gauze
pad and first-aid booklet.
One of smallest kits around,
it should be handy addition
for any pack, tackle box or
hunting jacket. Pocket pack
is $1.49. Other Cutter Lab
outdoor aids include insect
repellents, snake-bite kit.

A lightweight nylon mountain tent that sleeps four
is $120 from Sears stores or catalog. Only 15 lbs.
with frame fitting inside tent under outer fly, it can be
moved after it's pitched. Two-man model, $89.
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Fishermen who think they can make a better bass bait
have a head start with the Worm-Maker Kit from Super
Sport, Box 696M, Bishop, Calif. 93514, for $14.95.
It makes worms, frogs, crawlers in any color, scent.

Ultimate in adjustments seems to be offered in the new
Anschutz 1413 Super Match 54 from Savage Arms. An
Olympic winner, it has variable-angle hook butt plate,
even adjustable cheek-piece. About $450 plus sights.

Frontier 4x scope from Redfield has scratch-resistant

anodized tube, coated optics and fogfree O-ring seals

of top-line models at $53. Buyer's guide is free from

Redfield, Dept. PM. 5800 E. Jewell Ave., Denver, Colo.
(Please lurn to page 56)




A MIRACLE ADHESIVE SO STRONG

e Set In Seconds!
e No Mixing. No Clamping, No Mess!

e Bonds rubber, plastic, metal,
ceramic, glass, porcelain!

* Replaces nails, screws, bolts!
e 132 Bonds to the Tube!

e One Square Inch Will Stand
5,000 Ibs. pull!

New Miracle Adhesive was developed to replace nuts

and bolts in American industry. It is used everyday to hold
parts of planes, cars, tractors, derricks together! Now you
can use it to hold almost everything and anything!

Imagine just one drop of Miracle Adhesive holds with
up to 2 tons of tensile strength holding power. Not an
ordinary epoxy, it can be used instantly without com-
pounding—NO WAITING . .. NO CLAMPING or TIEING
. « « NO MESSY MIXING! Dries to an invisible bond in
seconds.

Proven In Industry—Use It 1,000 Ways In Your Home

Your Miracle Adhesive applicator tube dispenses clear,
colorless formula drop by drop. Use it everywhere. It's
non-toxic. Resists chemicals, weather, moisture . . . in-
definitely. The repair will be many times stronger than the
original piece.

Now In Handy Drop-by-Drop Applicator For Home Use!

Now for the first time Miracle Adhesive is available for
home use in a Single-Drop Tube Dispenser. (132 bonds)
for only $2.50. It is ideal for use in your home or shop.
You'll find it useful in 1,000 ways. It must bond anything
stronger, tighter, neater instantly or your money refunded
immediately.

@/ NORRIS Ly

Serving Satistied Customers for over 25 Years

Freeporl, N.Y. 11520

25 W. Merrick Rd., Depl. ME-44,

LOOK WHAT YOU CAN REPAIR

|
|
|
|
I
|
I
I
|
I
|
I
I
’

INSTANTLY:
Repair a bike.
Permanently seal garden hose.
Join cracked floor tiles.
Repair broken dentures.
Fix pols, pans, mixers, appliances.
Make broken china and porcelain new
again.
Mend furniture.
Watertight cracked rubber boots.
Repair broken panes of glass.
Splice film, audio tapes.
Bond a broken golf ciub, baseball bat.

‘o e = BUY WITH CONFIDENCE— » ===
30-DAY MONEY-BACK GUARANTEE
Jay Morrls Corp., 25 W. Merrick Rd.
Dept. 00-00, Freeport, N.Y. 11520
Please rush me _ ; dispenser(s)
Miracle Adhesive (@ $2.50 each plus 50c ship-
ping and handing.
] SAVE! Order TWO for only $4.50 plus 50c
shipping and handling.
1 SAVE MORE! Order & for $11.50 plus 5$1.00
shipping & handling.
Enclosed is ] check or ] money order for
5 . (M.Y. residents add sales tax)

PRINT NAME
ADDRESS

CITY.

STATE ZIF
— e 5 J2Y NOTtis COrp. 1973 o e s wn wl

—-——----—-d
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ALL OUTDOORS

{Continued from page 54)

A new take-down bow is the
Ben Pearson Silencer with
what they call “hyper-kinet-
ic" limb design. The 58-in.
bow is said to have lateral
stability for torgue-free
shooting. Simple take-apart
feature makes packing and
travel easier for archer.
Grip is fitted for hunter or
target shooter's hand in
Marblewood. Priced under
$100 by Ben Pearson Arch-
ery, Dept. PM, Box 270,
Tulsa, Okla. 74101.

For portable shower or sup-
ply for drinking and wash
water. the Agua-Jet from
Denmark fills up with thres
gallons from a water faucet
and then maintains pres-
sure until almost empty.
Rubber reservoir does not
need 1o be elevated for unit
to squirt many feet. Unit is
$1995 from Inter-Com-
merce, Box 152, Somerville,
N.J. 08876, or sporting
goods and camping outlets.

Grill-in-a-Box, a 14-pound camp stove can do triple
duty and handle the sooty job of carrying charcoal by
toting it inside. Serving tray, grill or smoker, it is $19.95
from Hempco, 7020 Plainfield Rd., Cincinnati, Ohio.
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Slugs can be fired from shotgun with amazing accuracy
using a $5 Slug Site. Metal sight is attached with ad-
hesive, easily removed, and no tapping is needed.
Slug Site, 3835 University, Des Moines, lowa 50311.

New size, shape and strength for auxiliary fuel tank
for small boats is provided in seamless nylon. The
63 -gal. tank is rotationally cast by Goodyear Tire &
Rubber for Rupco Industries, Cleveland, Ohio 44131,

F ' “:;":‘;ﬂrm

¥ 7
r &
Neat new little deluxe pack rod from Sears has one
handle for spin casting and a second which can take an

open spinning reel or reverse for fly fishing. The
three-way $17.99 set easily fits backpack or briefcase.



Tools can'? fix everything.
(That's why Mystik created Tool Box Tapes.)

= s= Sponge Tape. Unbeat- ol $=  Strapping Tape. Fiber-
' able for weather- glass reintorced for
stripping, cushioning or extra strength.

for replacing gaskets.

Tewce-Br Tirpes

Fabric Tape. Heavy-
duty for any%ing from

window shades to tents.

Duct Tape. Great fory

sealing ducts, vents o
air conditioners.

T L
ﬁﬁ{-l T i

== E AL

Aluminum Tape. Rust-proof
and strong. For patching

N drain pipes, gutters, auto

* = bumpers or other

- = metal surfaces. o =

Electrical Tape. Great st

convenience and safety.
U.L. Listed #988L.

Mystik Tapes. Borden Chemical, Division of Borden Ine,
50 West Broad Streel, Columbus, Ohio 43215,

The Electronic Ignition
that turns on Tom MCCahlll

When Tom McCahill tested Gaylord’s CompuSpark = Capacitive Discharge Igni-
tion, he said it flat out; “'For my money, CompuSpark’s a steal. Under 50 bucks. No
moving parts. Fully electronic. Solid-state. And CD, too! “It’s built like a brick out-
rnlllm They tried to wear one out and stopped at 270,000 miles when the car
ell apart.

“What's in it for you? It virtually does away with point wear. Ends plug fouling
hassles and puts plug wear way down the road. Often cuts your gas consumption by
20% and makes your enginé run clean.

“The reasons for all this are as obvious as warts on a snake. A 60,000 volt
spark is a helluva lot hotter than a stock ignition. CompuSpark — ‘The lgnition Sys-
tem with a Brain™2 actually computes spark characteristics to engine RPM. You get
the right spark at the right time and the nght place. Darned things run great in
Alaska or the tropics. Why not? Al silicon, y' know. And the

anti-theft lock really works! Rush me: 1 Com ark ready lo install. S4
“Another thing: CompuSpark is guaranteed one month I B Blﬁl g;gpﬁ e oD

longer than a Rolls-Royce: 37 months free repair or replace- :

ment. 30 day money back guarantee, too! [L] CompuSpark brochure, free.

“Think of it this way: One skipped ' o o & ki

tune-up and CompuSpark has paid for

e - =0

itself. Two and you're money ahead. Name
Plenty more where that came from — [
you're in clover, right? You bet. Address
“Order your CompuSpark now. It City, State, Zip
turned me on. I'm sure it'll turn you ]
on, too!” I Enclosed: $ Ship ppd —_Ship C.0.D.
Charge to my:

lc] 1973 CD Systems Division
d Electronics Inc, Dept. 20JN.

23 Fourlh St. lgrtm Cakf. 94710 4 For Credit Card orders supply all card information
415/849-0300 Installs in 15 mmut.s_l CallTornia resioents, please include sales lax.

] Master ch:mt [] BankAmericard [] American Express

JUNE 1973




PHOTO HINTS

FROM READERS

Paper slips into inexpensive 16x20 easel

Easels for 16x20 enlargements are rather
expensive—especially if you don't make
such big enlargements very often. So I
made my own for less than $4, and in ap-
proximately two hours’ time. It's just a
piece of half-inch plywood that is cut two
inches wider and two inches longer than
the paper size it's designed for. (If you cut
your paper to custom sizes—for full-nega-
tive prints from 35 mm, for instance—you
can build the easel to fit them, too.) Cut
three strips of No. A-T49 metal edging
(available from most of the better hard-
ware stores) to fit three of the paper's
sides, and mount them, flat-side down, on
the plywood base with 3g-in. x No. 4 sheet-
metal screws. This will leave a small groove
between the wood base and the metal edg-
ing that’s intended for the paper to slide
into. Paint easel flat black to prevent flare
in printing.—Roger Adams, Los Angeles.
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Slip-in easel can be made to fit any
size paper, is easy to load in the dark
or under safelights. Black paint keeps
reflections from fogging paper, also
reminds you to focus on a blank paper
sheet, not on the easel, for more accu-
rate focusing. Detail (bottom) shows
how molding holds down paper edge.




Use your enlarging easel as a ready-made

An enlarging easel and a copy frame have
the same basic purpose: to hold a piece of
paper flat. So if you have an easel, you
have a ready-made copy frame, too. To get
the even lighting that copying requires. yvou
can use soft daylight—wait for an over-
cast day, or prop vour easel up in the shade

copy frame

of a building where it gets even skylight,
not direct sun, The easel borders needn’t
appear in your final print. Normally, I move
in closer with my camera to crop out the
easel border, and crop out whatever is left
of it when I make my enlargements.—Don
Anderson, Sunnyvale, Calif.

| Minol li).s you enjoy l
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with friends.
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It takes a quick eye and a responsive camera to see the pictures that are everywhere.

If you have the insight, a Minolta SR-T could be the camera. This is a 35mm reflex you'll be com-
fortable with from the moment you pick it up. It lets you concentrate on the picture, because the view-
finder shows all the information needed for correct exposure and focusing. You never have to look away
from the finder to adjust a Minolta SR-T, so you're ready to catch the one photograph that could never

be taken again.

MNext time you come across some friends, be ready with a e
Minolta SR-T. For more information, see your photo dealer or
write Minolta Corp., 200 Park Ave. So., N.Y., N.Y. 10003. In

Canada: Anglophoto Ltd., P.Q.

Minolta SR-T 101/ Minolta SR-T 102
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Form-fit fillet knife

by Monte Burch

aking your own custom-fitted fillet
M knife is easier than it looks. In fact,
vou might end up making several for
friends. The knife can be as plain or fancy
as you like, with the handle carved, check-
ered or just left to show the grain patterns
of some special wood. The handle shown
here is bigger than that of most factory-
made knives, and provides a good grip for
working when the knife becomes wet and
slippery. A leather thong run through a
hole in the handle and slipped over your
wrist will keep you from dropping it should
you clean your catch over the water or use
it as a boat knife.

The blade metal is the key to a good
fillet knife. You'll want a thin blade that
is flexible so it will bend slightly to cut in
close to skin and backbones, and it should
be easy to resharpen. Best materials are
discarded keyvhole or “wall-saw” blades.

Handsome knife and sheath, shown above in photo 1,
can be designed for individual owner. Blade is shaped
from keyhole saw blade (2) and is flexible enough
for easy trimming around bones and along skin. Handle,
large enough for secure grip, is roughed out of hard,
water-resistant wood (3). Amaranth, rosewood or
zebrawood are recommended. Cut slot for blade with
bandsaw or hand backsaw for tight fit. Trim and shape
handle with files, rasps or carving chisels, round with
progressively finer sandpaper. Epoxy in the blade (4).
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Even an old handsaw will work, but it is
thinner and more prone to break. Keyhole
blades are the best thickness; when ground
they offer correct flexibility and are easy
to sharpen if of good high-carbon steel.

To shape the blade, enlarge the squared
pattern and trace it on the saw blade. Heavy

{Please furn lo page 56F)




HOW MUCH COULD
YOU BORROW?

FIND OUT NOW!

HOW YOU SCORE YOURSELF
Just fill out the simple. self-scoring credit chart
at right. Your score will tell you the amount of
the personal loan (or line of credit! for which
you may apply—up to $3000

A CREDIT SERVICE OF ITT

Direct Credit Service, an ITT Financial Service
Company, takes the doubt and unceriainty out
of applying for a loan—and offers the modern
conveniences and privacy of direct mail service.

Add up your score—then please wnite, or for
exfra fast action, telephone toll free:
800-826-6959 (24 hrs. a day—7 days a week)
Miles E. Gibbons

Suite 250

100 Barstow Commons

Eau Claire, Wis. 54701

If your score is: 17 18,18 20,21 Over 21
We invite you up to up to up to up 1o
to apply for: $1,000 $1.500 $2.000 $3.000

Enter the correct number in the point-score box at

right, then add up your total score. POINT
AGE SCORE
21-25 26-30 | 3140 | #4150 | s1-64
1 2 3 3 I |
TOTAL INCOME (in thousands)
Under8 | 810 | 10412 | 12-15 | Over 15

K 3 4 6 8 || |
YEARS WITH PRESENT EMPLOYER

Under 1 1-3 36 6-12 Over 12
E 2 3 4 5 || |
DEPENDENTS (including self)

1 2 3 4 Over 4

] 4 3 2 S T |
YEARS AT PRESENT ADDRESS

Under 2 2-4 47 7-10 Qver 10
I 2 3 4 4 || |

PERSONAL DEBT IN THOUSANDS (exclude morigage)

Over 5 4-5 2%-4 1 1%-2); |Under 14
[ o 1 2 " T | ]
Torar [ ]
— An HT
DIHECT CRED"' SERVICE LTD

BUILD CLOCKS THAT REALLY
WORK

Above—Our exclusive COLOR CLOCK
with clear plastic frames to let you see
what makes it tick, as featured in April
issue of Popular Mechanics. W. German
movement with adjustable pendulum for
accurate timekeeping. 39.00 postpaid

At Left—An accurate reproduction of
a 13th century wooden clock that was
popular in the days of Columbus. $5.50
Postpaid.

FREE with any order from this ad,
The 1973 CRAFTSMANSHIP CATALOG
with more clocks, and steam engines,
:nuls and books you've never seen be.
ore,

CALDWELL INDUSTRIES

Box 170 Luling, Texas 78648

Start Profifable Business

n Your
Gﬂmge

. bo eme#f

Start in sparetime; bulld
a money-making full-time
business in your garage or

basement. We'll start you
in business with No AMoney
Down. Your earnings easily
rover Lhe low monthly l[l}mtﬂ
Sharpening saws s an riant

service In any neiuhb-ut or
=mall lown—You can earn 53 1o
26 an hour sharpening hand,
band or circular saws,

No Expenence' No Selling

The casy-lo-operaie Foley Saw Filer is automatie —it dl:llt"'l
the job for you. You can be doing business the day afier
you receive ﬁnur machine. And with a saw filing business
customers will come (o you, No door to door selling! You

are supplying & much needed service. If you'd like more
iuinrm.ul.an about this unigue business ngmﬂunit} return
coupon (no salesman will call) and we'll send you our fact-flled

MON Er-mums BOOKLET FREE! !

Foley Manufacturi l‘
616-3 Faley Bidg., Minneapolis, Minn, 55418 |
Send for FREE book on Money-Making
facts about the sharpening business. l
NAME l
N ADDRESS l
CITY STATE ZIP CODE |
A S ———— — — — ——— — — ——— —
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FORM-FIT FILLET KNIFE
{Continued from page 56D)

the outline with a crayon. The handle end
of the blade can be untrimmed for about
two inches where it fits into the handle.

Though the blade can be filed into shape
with a new single-cut mill-bastard file, a
grindstone makes the job easier. Work
slowly and keep the blade cool by dipping
in water; if it gets too hot or turns color it
will be ruined. Shape the blade now but do
not taper the edge to sharpen it.

For the handle, choose a good hard, oily.
moisture-resistant wood like amaranth,

Handle can be shaped to size of fisherman’s hand (5),
and after final smooth sanding, it can be finished with
rub-on or spray-on gunstock finish for final waterproof
sealing treatment. Spar varnish is also suitable. Sheath
leather is trimmed from tooling stock (6), allowing extra
space for rivels. Punch top and bottom holes and close
rivets (7) with hammer. Proceed with only one hole
and rivet at a time while you are closing the sheath
to prevent puckering and insure proper lineup. Smooth
the edge with a belt-slicker-tool finish.

rosewood or zebrawood. Fit the blade into
a tight slot cut in the handle. Cut the
handle to shape with a bandsaw or coping
saw. Smear a good two-part epoxy cement
on the blade and force it into the handle.
Let set for at least 12 hours.

Using files, rasps or carving chisels, cut
the handle to shape and finish with fine
sandpaper. Grind or file down the blade to
rough-sharpen it to a 5° to 10° taper angle.
Next hone on a good stone fastened to your
benchtop, stroking with moderate pressure.
Put masking tape on blade and finish han-
dle with a waterproof coating like Tru-Qil
Gun Stock Finish. Spray is easiest to apply.

For a custom sheath, buy a piece of
scrap belly tooling leather from a crafts
shop. Fold over knife and mark to shape,
leaving room for rivets. Then cut, rivet,
smooth the edge; leave natural color or dye.
Follow by leather finish and polish, * % *

— ] S

HOMEMADE FILLET KNIFE
(EACH SQUARE EQUALS 1™ |

e T " .

———
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When the going gets hot and heavy,
you need Sunoco Special
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long mileage motor oil.

Sunoco Special, The



Here it is!

Popular Mechanics
COMPLETE GARDENING GUIDE

All the basic information on home gardening at your fingertips!

Sl rage h"”'\-'”:’['\

Other ways of starting plants

ot & fmiiy,

‘":"a“’ *

!1'5_

Partial list
of contents:

Landscaping
Garden surfaces

Gardening in your
climate

How to improve

your soil
Starting seeds
Trees
All kinds of
transplanting
Shrubs
FIRST WE assembled every bit of information you need to know
to make your lawn and garden the most beautiful in your neigh- All about pruning
borhood. We condensed these basics to their essentials. Then we Flowers
added more than 20 fact-packed tables and charts, and scores of La
show-how drawings. Finally, we printed this vital material on heavy wn care
plastic-coated cards, and spiral-bound them together. Vegetables
You'll be amazed at the vast amount of information packed into
your COMPLETE GARDENING GUIDE! Planting dates and Garden pools
depths for all kinds of seeds and bulbs; when to prune what, p.ue nie
and how; information on the 56 most popular shrubs, and the 21 best 4 h;m
hedges; all about ground covers; the shapes and heights of the 52 most
popular tree species; how to select evergreens; how to lay flagstone, Container gardening
patio blocks, bricks; how to build decks; all about air-layering, whip- Outdeor sk
grafting and other ways of starting plants; how and when to trans- P .
plant almost anything; all about lawn renovation; and much, much  Storage structures
more. You can have all this basic gardening know-how at your
fingertips!
No gardener can be a complete gardener without the COMPLETE
GARDENING GUIDE!  Order your copy today!
POI'III.AR MECHANICS, Box 1014 (Dept. GG) Radio City, New York 10019
Name
Enclosed is my check for $3.95.
Send my PM GARDENING GUIDE fo: B
City State Zip
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Ken Waller writes to tell us that... fmufmﬁﬁs.ﬁ

“Ilost 3 inches ofif my waistline,
opounds..and

shaped up-in 5 days!”

¢4 ) did it with one 5-minute exercise, twice daily, lying on my back—WITHOUT DIETING! *?
> N : T | | RESULTS
NOTARIZED

- BEFORE |

|
| AFTER
|
| DAYS

é The first body shaper ;oﬁﬂlﬂht—
. | results have been notarized!

Betore | started oa the "5 Minole Body Shaper'™ Plam |

| weighed-in 2t 220 on Nowember l3l. On thal date my waist
| mesvwred 36 inches. On Movember Sth, just five lmhhr‘

| weighied 214 and my wan! messered 13 imches. |

fu

1o Los Angeles, | neglected my esting and hiness habits | gained weight and softened . z
Weight 220 |h:mtaumpnmmwl'lﬁum-sumag;smm'%nlm.mﬁ Weight 214 (lost 6|
Waist 36" nhqmglmMWWMnHma{mgummmnm wmn"“_u‘_tg_m,

HERE'S WHAT THE EXPERTS SAY: *EXPOSING EFFORTLESS EXERCISERS ¢ ) Minute
"ll:'l-n ke, puercive dens whils brag Reader's Digest {Seplember, 1971), New York Times
- back, wliminates strain whily ylimming and Good Housekeeping., among others, exposed
wnd M‘m Tours is the Finesl Body Shaper  zauna wraps. -nﬂarrfi"grus. -Tighrm belts and BOD‘Y SHAPEH
Frogram on ** RICHARD TYLER, Chiropractor elforiless evercitevs 8% fravds. Scenfihc research-
[ . and warking sut in — ol mch ers, medical and hiness ewperis ail agree. . . thers The Body Sl'llplr that Works
salar. | A4 inches ol “E 14 do.” is only ore way lo fem, shape and Irim up your
1M HANLEY . faimous athiciic conch  DOCy ... you must work ihe inches off!

smumswrEn oo FREE TRIAL OFFER!

oo orpany. L ES L]
wing it. o oo VERRE GRAVEL President. EY mlillﬂﬂm Weight jmt See your waciting new body be-

&Iﬂu this isa’t 3 "“pimmick’’ plan —and you : l: 4 nl:m'lh! {l.-&:-f'mp:
T refurm h ¥

WHAT IS THIS INGENIOUS PLAN? o e BT Y 4 T T g
The Wesder “"5-Minuie Shaper” plan s besed on » T GUARAMTEE. own) u full 100% P
ﬁ%“ CONTINUOUS RHYTHMIC CO-ORDIMATED '\ SEET IT OFF FAST" —und see messarsble sed k
EXERCISE. That's all you da! This ons 5-minute exercise %' pring pysuits In 3 or return the ssercher for g
s dmigeed fo attech the Waistime and Hipline (whers \" a dull 100% refund!
e Juichest, gving your bacy 8 Tably. X Proven reselts are already verified. By DISCOVER A NEW JOY
body Tat lmsl by ] 3 i writing. Now you can think of # resson ; IN YOUR BODY —
et e T L S S s or BB GIVE IT SEX APPEAL
S — %ﬂ: rillnm TR - = e COMPLETE KIT OMLY

st *2'% T JOE WEIDER, DEPT. PM-6
? . Iﬂlﬂlu‘-““lﬁ.mnﬂ
cate. You can carry it and wie it wherever there’s foor Dear Joe: Aush me your 5 Minute Tolal Body Shaper and Slimmer Course in

space—anyhme. Even while malchng telension. plain wrapper, with your money back guaraniee offer!
| Enclose For The Above. Cash Check Order
AT NS OFF I TS L e e o O L ok L Mowr i

peripd, you can expect bo loe wp o 4 -y Hame
“-ﬂnhllmm"pﬂml
n your beart sod lengs, mcrerses staming Addrets
wrd your dipesive lemclion snd
It siso shapes you wp—from head to lﬁ‘l State Fin
toes. For & *"5-Min — it yure dewy & leb.”* 1N CAMADA: * 1878
Patent Pending. © Copyright Jos Weider, 1573 ' o W R S e
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Paint poﬁ‘dﬂn over wood., o

With time, it w o~y
peel or Hllh%.

When you staln with ,m -
Olympic, the finish goes - ‘:ﬂ"\ -ﬂlnnf -
into the wood. Lets it g
breathe.
‘Never cracks, peels or” ) '-‘-u
blisters —brings out wood's™= "l'“' ke
texture Instead of .
smothering it. o
If your home is painted,
you may still be able to ;
refinish with Olympic Solid .~
% ; Color 5tain. They're so rich
in pigmant, you ean stain
light over dark,

-% .

o

For your dealer's nome call 800-243-6000, tell-free.
In Conpecticut dial 1-800-881-6300. For a free colér folder, write:
1148 NW Leary Way, Seattle, Wa. 98107. g -

'

Olymplc Stain. A division of COMERCO, INC. 4l »




ELEVEN WAYS TO GET YOUR BIKE READY FOR A TRIP

THE BICYCLE SHOP

BY EUGENE A. SLOANE

ake any group of 20 to 30 cycle tourists
pedaling happily through the country-
side. Chances are that one of the bicycles is
about to suffer a breakdown because its
owner did not make a routine pretrip check.
Busted spokes, chains and cables are com-
monplace on a trip, but need not occur if
you know how to prevent them. Worse yet,
it's possible to develop dangerous high-
speed wobble on a fast downhill run that
can lead to a serious accident, if your bike
is not in good shape. Or brakes can fail or
carriers fall off. At best, mechanical failure
wastes time on the road; at worst, it can
cause an accident to you and fellow cyclists.
Check your bicycle before a trip as care-
fully as you plan the trip itself. Here’s
what you should do:

1. Wheels. They must be straight so caliper brakes can
grab evenly on both sides of the rim. Check by spin-
ning the wheel, with thumbs on the brake shoe. True
by tightening spoke on side away from wheel untrue-
ness. If the wheel is too far to the right, tighten a left
spoke, and vice versa. Untrue wheels also contribute
to dangerous wheel wobble on fast downhill runs. (See

How to True a Wheel, page 40, April PM.)

] |

A
' Tires. You don't want a blowout—aespecially riding
ast downhill. Check tread and sidewalls for gouges,
iracks. Discard tires with bad cuts. Remaove embedded
oreign materials, like glass or metal, from tread. Dress
ubular-tire cuts with gum rubber. Remove clincher
ires and check inside of casing for cuts. Remove
ubular tires, take off old tire cemant with paint re-
lover, replace with fresh cement. Use two coats on
im, one on tire. Don't get paint remover on tires!

3. Brakes. Make sure both brake shoes grab rims even-
ly. Take up cable slack if handlebar brake levers have
to be depressed more than 1% inches (see Brake Ad-
justment, page 76, March '72 PM.) Replace any brake
shoes that have become hardened with age: remove
foreign materials from shoes. Replace worn or frayed
cables. Adjust so brake shoes are about ¥ inch from
rim and are parallel to rim surface when depressed.

4, Pedals. To keep your feet from slipping off pedals,
equip pedals with toe clips and straps. f you have
rubber-body pedals, replace with all-metal rattrap type
to which you can fit toe clips. Spin pedals to check
for grit and sideplay; relubricate if necessary. (See
Pedal Maintenance, page 34, July '72 PM.)

(Please lurn o page 62)
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THE BICYCLE SHOP
{Continued from page 61)

8. Seal. If it's leather,
clean with saddle soap,
then treat with neat's-
. foot oil to soften and
weatherproof it. Make
sure at least 21: to 3
inches of seat post is
inside the seat tube.

5. Chain. Remove chain with rivet-removing tool. Check
for wear by pulling links lengthwise and from side to
side. Excess wear is indicated if a link can be pushed
forward and back in line with chain. Replace worn
chain. Agitate chain in kerosene, wipe clean, spray with
Chainlube and replace it on your bike. (See Chain
Care, page 31, April '72 PM.)

6. Headset. Hold handlebars firmly, push back and for-
ward sharply to check for looseness in stearing head.
Lift front wheel, rotate bars; they should turn freely.
If you feel any roughness, stiffness, grittiness or loose-
ness, disassemble, clean and reassemble. (See Head-
set Adjustment, page 38, Sept. '72 PM.)

9. Carrier. If you have a metal carrier attached over

: - 3 the rear wheel, check bolt tightness at seat stays and
. i : fender eyes on dropouts. If you've had trouble with

7. Handlebars. Make sure at least 2 inches of stem, carrier slipping when loaded, wedge a block of wood

above stem split skirt end, is inside the headset—so  between the carrier and seat stay bridge.

handlebars won't snap off as you strain uphill. {Please turn lo page 64)
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Suburban. A truck for wagon people.

i

Wagen-typs tailgate available
with a window that retracts man-
ually. Electrically if you order it
Exposes 144 cu. ft. of load space.

———— ———— ——— —— — —— —— —— ———— ————— —

Please enclose 50¢ in coin (to cover mailing and handling) for each
copy of Chevrolet's Recreational Vehicle Buyer's Guide ordered.

City State 2P

Mail to: Recreational Vehicle Buyer's Guide

I 1
| I
| :
: Name I
| I
} |
| P.O.Box 7271  Detroit, Michigan 48202 PM258 |

B s i e S W St e e P i M I i =
1973 Chevrolet Recreational Vehicle Buyer's Gulde. 84 pages, most in full color. A begloner's
guide to Chevrolet trailering wehicles, campers and meotor homes. An expert's hand-
boek of specifications and
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MY SPARE TIME HOBBY «"‘
MAKES ME

$590 an hour

CASH PROFIT

START YOUR OWN SPARE TIME BUSINESS
You can turn your spare time lnmmm
Profits with your own COMPLETE ING
SHOP ... Gri saws, knives, scissors, skates,
ﬁ;p lawn mower blades . . . all cutting edges. Your
Own Cash Business with no inventory..
..,;-_-::'23!":!':I right at home . . . no experience needed.
ﬁ"’& FREE BOOK tells how you can start yuur

ﬁ.«f-ﬂ own spare time business while RH

are still working at your regular uh
Bﬂﬂ”

éf '[l Low I'.‘,n:t-tlme paymcnu

r
I BELSAW SHARP-ALL £0.,714HField Bidg.,Kansas City, Mo.64111
: Send Free Book, "LIFETIME SECURITY.'"No obligation.
1
1
1
1
L

O — -

Dirtex.

POWDER

Cleaner

General purpose, quick
dissolving powder cleaner for
use on every washable surface.
Available where paint is sold.

SAVOGRAN @
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THE BICYCLE SHOP
(Continued from page 62)

10. Derailleurs. They should be cleaned with kerosene;
use a small paintbrush so you don't have to ramove
them. Don't get kerosene on tires or brake shoes.
Hang bike from ceiling, go through all gears to make
sure derailleur is properly adjusted. If chain goes off
high or low gears, readjust derailleur. (See Derail-
leur Adjustment, page 31, Oct. '72 PM.)

11. Botiom brackel. Remove chain from chainwheel.
Spin chainwheel, listen for sounds of grit in bearings.
Chainwheel should spin freely. Grab both cranks, twist
left to right to check for sideplay; there should be
none. Readjust movable cup as necessary. If grit is
in bearings, disassemble, clean, regrease, reassemble.
{See Care of Bottom Brackets, page 67, May '72 PM.)

You might also read through the sections
on maintenance, touring and camping in my
book, The Complete Book of Bicycling, 342
pages, Trident Press. Happy cycling! % % %

Having trouble with your bike? Ask Gene about
it He uses every third or fourth Bicycle Shop
column to answer reader mail. Send your letier
to Bicycle Shop, Popular Mechanics, 224 West
57th St., New York N.Y. 10019.




MOONLIGHTING

MADE EASY.

Ordinarily, moonlighting makes for a long,
long day. And when the money is gone, there's
often nothing to show for it.

So consider on alternative: The Air Force
Reserve,

For one thing, the hours are better. We
only ask you for one weekend o month. And the
pay is good. Even when you're just starting with
us, we'll pay you $40.96 for that weekend. Con-
siderably more when you're with us for two
weeks in the summer. Also, the promotions and
raises keep coming regularly.

But there's a lot to like besides the money.
Some reservists like the chonce they have to
learn new skills. Or sharpen old ones. Some like
the companionship. Others, the idea that
there's a pension waiting that no one can take
away from them. And the idea that you are
helping both yoursell and your country at the
same time.

Think about it. Then fill in and mail the cou-
pon, or pick up the phone and call 800-525-9984,

toll free (in Colorado, 800-332-9952). There'll
be somebody on the job to give you the name
ond oddress of your nearest Air Force Reserve
Unit. Check ‘em out, because our kind of moon-
lighting is not only easier to take, but a lot more
interesting.

[m——————————————

Air Force Reserve I-PALAD

Box A
Fondolph AFB, Texas TR148

Plegse send me more information. | understiond there
is no obligation

Sex ] (M) [ IF)

Mome
|Flease Printl

Address
City
Stote_______JTip______Phone

Soc. Sec Daote of Birth

AIR FORCE RESERVE.
YOUR LOCAL AIR FORCE.

I
I
I
I
I
I
I
I
I
I
I
I
L
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‘Dead-man’
switch for
your drill press

drill-press key accidentally left in the
chuck presents a real hazard if your
drill press is turned on. But with this safety
switch it can’t happen because the motor
can’t be turned on by its own switch until
the chuck key is inserted in a second switch.
The heart of this “dead-man” control is a
microswitch attached to a 134 x 134 x 2-in.
hardwood block that’s mounted inside a
standard outlet box. When the handle of
the chuck key is inserted in a hole in the
cover plate, it depresses the normally-open
microswitch button and closes the switch.
The wood block is attached to the blank
cover first, then a 14-in. hole is drilled
through the center of both. The block is
removed and an L-shape notch is made in
it to accommodate the microswitch. The
wiring diagram shows how the switch is
wired into the existing motor cord. Stan-
dard box connectors are used to attach the
cut ends of the cord to the box.

—Robert K. Wallace

PHOTOS BY ROBERT D. BORST

Only when chuck key ls in place in safety switch will
drill press run. With motor switch turned “off,” salety
switch makes good place to store and keep track of
elusive key. Switch box bolls to drill-press stand.

Chuck-key handle depressea button on microswitch to
close circuit. Microswitch is wired into "hot” side
(black wire) of motor cord. Both motor and safety
switches must be "on" before drill press will operate.
Key is required to work switch, can't be left in chuck.

| 1-3]'"." |
| |

2y

/TDP\I"IE‘W .r"i & /r‘JI

|| w—
// / ‘é‘ér {Licon 11-304)

HOLE TO ST
CHUCK-KEY HANDLE

HARDWOOD
BLOCK 2" LONG

a FROM
DRILL PRESS

WIRING DIAGRAM
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Opel: Number one seller in Germany.
Opel Manta Luxus: *3,058.50 in America.

The Opel outsold every other car in Germany
in 1972. The plush Manta Luxus is one of the rea-
sons why. For the above price you get all the stan-
dard features listed on the price sticker below.
Give up a little plush and Manta is $2,849.50. Or
go sporty with Manta Rallye — $3,046.50. All
prices are Manufacturer’'s Suggested Retail
Prices, including dealer new vehicle preparation

charges. Optional equipment, State and local
taxes and transportation charges are additional.

Manta. The personal-size sport coupe proven
in more than 2 billion miles of actual driving.
Manta. With rack and pinion steering. A 1.9 liter
engine. Disc brakes up front. A grand-touring ride.
Manta. Luxurious. Economical. Comfortable.
Really ready for America.

E AN TR | TOLEELTD A P
[LRE!

¢

" ¥ & & ¥ ® W F & & & & & ®F ® @

- _._:_}' o

German preasion imported by General Motors.
Sold and serviced by 2200 Buick dealers.
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Warning: The Surgeon General Has Determined i

That Cigarette Smoking Is Dangerous toYour Health. EERER
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“Id like to talk to the guys who think
they can't install wall paneling.
And the wives who wish they would

Wally Bruner, host of
the do-it-yourself TV show
“Wally’s Workshop,” has advice
for homeowners:

“Some men think the
job of installing paneling’s too
hard for them. Yet these same
guys will repaint or repaper a
room or a wall time after time.

“Well, paneling’s a lot
easier than you think. If you can
measure and saw, you can panel.
And working with 4' x 8 panels,
the job goes fast.

“Once your paneling’s
up —no more repainting or
papering, ever. And you've got
a happy wife, because nothing
beats paneling for handsomeness
and easy upkeep.

“Also, if there’s
anything special you need to
know —on planning or
installation, for instance — you
can just ask The Paneling
People, your nearest
U.S. Plywood dealer.”

For a listing of
U.S. Plywood/Weldwood dealers
check the Yellow Pages under
‘Plywood. Discover for yourself
why the company that makes
fine U.S. Plywood products, and
the dealers who carry them,
deserve to be called

The Paneling People.
U.S. Plywood

A Division of Champion International
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Put yourself

in the sailplane

pilot’s seat

Flying sailplanes is no longer
a rich man’s sport.

You can join a club and share
equipment and expenses

with other thermal-

seeking adventurers.

by Harvey Shaman
PHOTOS BY THE AUTHOR

o R s B AR W TR i -
ST T R e

.ﬁﬂlm Hind il*. 9‘" _+
against a ridge pro- o
duces flow of air that's
ideal for crosswind soaring.

s

he altimeter read 3000 feet. I reached

for the red knob in the center of the
instrument panel. A smooth, hard pull end-
ed in a loud thwang as the towline was re-
leased. I pulled up in a climbing turn to the
right, and the towplane dived to the left.
I was on my own at last—my first solo
flight in a sailplane.

The green pellet in the slender glass tube
of the variometer on the instrument panel
moved upward, indicating I had flown into
rising air. I swept into a tight turn and the
altimeter began winding up—3200, 3400,
3800 feet. Five minutes after releasing from
the towplane, I flew out of the top of the
thermal, 5000 feet above the ground. In
that moment of exhilaration I felt as though
I had conquered the air—as unfettered as a
smooth-sailing bird.

Sailplane flying is not a sport reserved
for a select few. The Soaring Society of
America, a national organization, reports a
membership of 11,713 in some 215 soaring
clubs scattered throughout the country.

Sailplane flying is a lot simpler than fly-




Leamning to fly on tow (top
photo) can be one of the trick-
ier aspects of sailplane flying.
Beginner must learn how to
avoid towplane's prop wash.

Al a prearranged altitude, the
sailplane pilot releases the
lowline and starts to look for
rising air. The towplane dives
out of the flight path.

Pilots usually try to keep with-
in sight of the airport. Flying
too far can lead to unplanned
landing in pasture. Plane then
must be safeguarded.

ing a powered plane. There is no engine to
bother with and no complex navigational or
radio equipment. Generally, vou fly within
sight of the airport from which you take
off. Only after you become very experienced
do vou think about eross-country flights.

Basically, all airplanes are alike, whether
vou fly a fiberglass or aluminum sailplane,
a powered lightplane or a supersonic jet.
A plane flies because the wing moving
through the air creates lift. As long as the
airplane moves forward fast enough to
create lift, it will stay in the air. The jet

1 to page 174)
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‘| felt as though | had conquered the air’




Spruce up
your patio
with indoor-
outdoor
carpeting

by Harry Wicks

WORKSHOP EDITOR

f you want to change the look of your

yard and still have it finished this sum-
mer 80 you can enjoy it, consider making
the change by using carpeting designed
specifically for outdoor use.

Manufactured by Ozite Corp., 1755 But-
terfield Rd., Libertyville, Ill. 60048, the car-
peting is available in solid colors and
striped, multicolored patterns, as well as in
a realistic-looking grasslike texture called
Lawnscape, shown above in baseball-star
Mickey Mantle’s yard.

By covering your outdoor “floor,” you can
make a patio or deck as charming as any
room inside your home. The carpeting is
easy to work with, and you can save on in-
stallation because you can do it yourself.
You can cut the material with scissors.

This striking striped carpeting, called




Sunnyside Up, comes in 6-foot widths and
in three color combinations. It sells for
$5.95 a square yard.

Sunnyside Up can be laid over any exist-
ing wood deck, concrete patio or other
rigid surface. Adjoining strips can simply
be butted together without stitching. If
necessary, double-sided carpet tape can be
used to keep edges from curling.

Lawnscape, the synthetic grasslike ma-

terial, comes in 6 and 12-foot widths for

$6.95 a square yard. It should be laid over
an asphalt or concrete base.

Any of the carpeting can be installed
permanently with special adhesives sup-
plied by the manufacturer, L

1. Famous Yankee star Mickey Mantle
chose Lawnscape for poolside patio
covering. Mickey uses the patio to
keep his putting eye sharp.

2. Carpeting here runs from family room
out onto patio. Result: Continuity of
decorating theme indoors and out.

3. Sunken concrete patio was updated
by adding bright colors. Use of bold
stripes makes patio appear larger.

4. Gaily colored stripe pattern called
Sunnyside Up is available in warm and
cool colors to suit your preference.

5. Carpeting can be cul with ordinary
scissors, does not require any stitch-
ing where adjacent pieces meet.

JUNE 1973
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Outdoor furniture

easy to build

as stacking blocks

by Gary Gerber, IDSA

his summer you’ll enjoy your back-yard
patio even more if you add this hand-
some, contemporary furniture to the scene.
Easy to construct, these sturdy pieces have
low-cost chimney blocks for legs; a lot of
high-priced lumber is eliminated from the
project. Blocks used for the bench and seats
cost about 90 cents apiece. They were pur-
chased at a local mason’s supply outlet.
For each bench, you'll need 2x6x48-in.
redwood boards and a pair of chimney
blocks. After drilling a #i-in. hole Y-in.
deep, in each end of the wood (about 314
in. in from the end) drill pilot holes for
No. 12 woodscrews. Next, using masonry
bits, drill each chimney block for the an-
chors. Drill the block deep enough to insert

plastic or metal masonry anchors. To make
bits last longer, drill holes in blocks using
several bits. Start with a small-diameter bit
and work your way up to the finish size to
suit the anchor.

After pushing in anchors, attach seat
boards to chimney blocks using No. 12 fh
screws. Finally, to conceal the screwheads,
apply waterproof glue to a 1%-in. lengths of
#3-in, dowel and tap in dowels. To make
the table, place two benches back-to-back
atop two pairs of chimney blocks as shown

Picnic table and matching benches (below) can be put
together quickly using a minimum of tools because the
wood is simply fastened to freestanding blocks. Only
2x6 redwood and chimney blocks are needed.




““SPACER, 5/16 x 1.5/@8 x 81/4"
| ——!_{14 REQD. AT EACH END)

i ~J
¥ ] | ~BRACE. 3/4 x 23/4 x 13.1/2
o = {2 REQD.)
M gt L5 _-CLEAT, 3/4 x 2 x 13.1/2"
A T . V<, — | {2 REQD.)
W i X .lf | |

{Fay o
L

L
TR s O L
¢, i e Syl v
(o, 8
S e .
Siatted coffee table is a slight variation of the
furniture shown on facing page. The 3-in. red-
wood stock is separated by spacers, and the seat
assembly is faslened to the blocks as detailed
in the drawing at tha right.
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1-4/2" NO. 8
FH SCREW

INTOQ SEAT
BOTTOM

UNE. 1573 1/4 x 2.1/2" LAGSCREW ?

VRIS kT f THROUGH CLEAT INTO K '._1 " NOTE: USE ONLY
MASONRY ANCHOR IN R GALVANIZED SCREWS
BLOCK o~ AND NAILS




Fastening wood to chimney block

in the photo on page 76. I've found the
table is sturdy enough without tyving the
two benches together, and vou retain the
flexibility of being able to take apart the
table to create two benches.

To build the coffee table with slatted top,
use 14 spacers at each end of the table to

separate the 15 redwood boards. Fasten
the spacers to each board with 4d finishing
nails, and tie them all together with an L-
shaped brace on the bottom which, in turn,
is fastened to each chimney block.

For eye-appeal, give the blocks one coat
of pastel-shade masonry paint.

L &

Bench seal boards are cut to length, positioned on

blocks and 3:-in. holes are drilled through. Tip of

bit marks spot where you will drill block.

Holes in masonry should be bored in stages to
make bits last longer. Start with a small bit and
work your way up to the desired diameter.

Masonry anchors are then tapped into the predrilled
holes. Author used one at each end: Two per board
at each end would be even better.
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4 Flathead screw is turned home in counterbored

hole: 3-in.-dia. dowel plug hides screwhead. Use
waterproof glue to assure dowel staying put in hole.



Swimming pool filter

you can make

by James M. Miller

The wood discs that hold the filter bags (photo B), are
cut from 3-in solid wood, grooved around the edge
for drawstrings, waterproofed with three coats of marine
paint and cemented to the plastic pipe with epoxy. Use
two bags for 15-ft. pool, three for 18-ft. Intake pipe
should extend at least 8 in. in water to prevent pump
cavitation (diagram C) and permit swimming while filter
runs. Each supply pipe should be about 20 in. long. If
near outlet, electric motor can be used to drive pump;
| used a gas engine because pool was too far from house.

I rigged a filter for my 15-ft. above-
ground pool from an old lawn-mower
engine, a 30-gpm centrifugal pump from
Sears, some 1-in. plastic pipe and two
canvas bags, as shown in photo A.

To use the filter, you first prime the
pump by running a garden hose in the in-
take pipe. Next you place diatomaceous
earth in a bucket and mix with water un-
til you have a thick slurry. (Use % Ib.
of earth for each filter bag.) Submerge
the bucket in the pool under the intake
pipe (photo D), and with the pump run-
ning, suck the slurry into the canvas
bags. The earth, coating sides of the
bags, does the filtering. It takes about
six hours a day to filter my pool. * * %

PIPE LENGTHS ||
TO SUIT POOL<
DIMENSIONS

 DIATOMACEOUS EARTH IN
-' BAGS FILTERS WATER
} i :
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Weatherproof
shelter for your
portable grill

Outdunr cooking can be more work than
pleasure if it requires having to round
up the necessary gear each time—from the
kitchen and a cluttered garage or basement.

With a weatherproof shelter for your grill,
supplies and utensils, cookouts will be a lot
less trouble. This shelter, designed by archi-
tect George Whittier, A.ILA., for Western
Wood Products Assn. and PM readers, has
a slide-out workshelf and room enough to
keep everything handy. Materials should
cost less than $200.

Before building, choose the unit’s loca-
tion carefully, making sure drainage is
good. Since the structure may be considered
a permanent addition to your property,
check local codes to determine whether a
building permit will be required. You may
wish to attach the unit to your house or to
a fence or privacy screen. If so, change the
dimensions to suit; if it will butt against
the house, it must be properly flashed to
prevent leaks.

Begin construction by setting a floor of
patio blocks in concrete, with anchor bolts
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protruding through holes drilled in four of
the blocks. (This slab should rest on foot-
ings.) Framing is with 2x4s. Start the
framing with one middle section and two
end sections. Since the middle and one end
are identical, one frame can serve as a
pattern for the other. Horizontal members
tie the sections together into a boxlike
frame.

Both roof and slide-out shelf are made
from Weyerhaeuser Co.’s Panel No. 15, a
14-in. aluminum-clad plywood product avail-
able at lumberyards. Above the slide-out
shelf is a wider storage shelf, which may
be easier to install if sawed in half and re-
joined in place. Fixed shelves are notched to
fit framing. When shelves have been in-
stalled, the roof can be added and trimmed
with 1x3s. Then % x 3%-in. tongue-and-
groove western cedar siding is applied verti-
cally and blind-nailed to the 2x4 cross
members for a weathertight wall. Doors are
made of the same siding, blind-nailed to 1x4
diagonal bracing using a jig of cleats nailed
to your workbench or a sheet of plywood.

TECHNICAL ART BY PETER TROJAM

CEDAR 1 x 4 x 76",
(2 REQD.)

MITER
CORNERS

{2 REQD.)

TOP PLATE
2x4x72
{2 REQD.)

1/2 x 31/
T&G CEDAR
SIDING

34 x 18 x 34 34" :” REQD)
PLYWOOD

CEDAR 1x 2 x 777

Shelter keeps outdoor cooking equipment, supplies
together. Shelf provides easy-to-clean work surface.

Use 10d common nails to spike the 2x4ds
together and 8d common nails to toenail
them. Siding and #i-in. lumber require 6d
finishing nails. The roof is attached to the
rafters with neoprene washer roofing nails
12 in. apart, then caulked. Friction catches
hold the doors closed.

The structure can be stained or painted

1/2" WEEP HOLES SPACED
12" O.C. (REAR ONLY)

PANEL NO. 15 ALUMINUM-CLAD
ROOFING, 1/4 x 41 x 73"

RAFTERS
2x4x37
(S REQD.)

CEDAR
1x2x 407
(2 REQD.)

CEDAR 1 x 4 x 381/2"
12 REQD.)

L
=

FRAMING  cppap1x2

12 x 127
PATIO BLOCKS SET
IN COMCRETE

1/2 x 34 x 54
PLYWOOD

34 x 32112 x 36 34" PLYWOOD, ™

ROOF PANEL

== | RAFTER

2 x4 TOP
PLATE

CEDAR 1 x 4
DETAIL A

1% 2

\.?!"-
AL CEDAR 1x2

3 -
RAFTER |

SLAB TOP PLATE
SIDING CEDAR 1 x 4
A
MEHOR DETAIL B
(4 REQD.)
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DOORS: BLIND NAIL 1/2 x 31/2” T&G
CEDAR SIDING TO 1 x 4 ‘2" FRAMES

after doors are hung; use saw-textured
siding with stain. Wood siding other than
cedar may be used, and other styles of
siding are also possible. For best appear-
ance, use the same material for both walls
and fascia. Since the unit shown butts
against house siding, its corner pieces were
notched to fit.

The shelter is designed so that it can be
readily adapted to other uses, such as for
storage of garden tools or outdoor sports
equipment. Poolside use is another possi-

Closed shelter gives
weathertight protection of
contents. Roof slopes 34 in.
to the back, drains through
weep holes in rear fascia.
MNotched corners allow close
attachment to the house.

proof electrical outlet, allowing temporary
installation of a portable refrigerator in
the lower cabinet for entertaining.

The prototype shown was built for the
Western Wood Products Assn., which offers
detailed construction plans, and a materials
list, for 25 cents. Write Dept. P-9P, Yeon

bility. The unit could also include a weather- Building, Portland, Ore. 97204, * &k &
4
: DETAIL A o8 DETAIL B
| 5
1 [ I 3/4 x 12 x 36 3/4” —3
\ 1x2x161/2" }![ i PLYWOOD .3 42" 7"
iR ] ;
< > | | S Fy e
B 1 x 2 x 31"(2 REQD.) — 4 4] L
1 - I i
i NO. 15 PANEL | stioe our Fal ;:”;; :: “i‘:‘;’: 5"
: 35114 x i
i OVER PLYWOOD PLYWDOD
:ﬂtHlEa 33] 3!.‘.. ,.-‘:: e o e P P T | 1
D. T ]
a 1 x |
g::;;ﬂ:g;:ao gm x 33 3/ | 3338 — ; |-——1L Iﬁ"—-l / 1 x 2 STOP .
(3 REQD.) i 1/4 x 2 x 10" NO.15 18
! i . PANEL RUNNER
i 2x%2x33314" 2x 2% 13" | | {2 REQD.)
|| (2REa0) (2 REQD.) | } 55 34" || 122 FRAME 1
v b | &
i : | 1 ;2 x 313 3/4" /
i I LL]
§ § | 374 x 32-1/2 x 36 3/4" 18
i i PLYWOOD
H g
\.H E ] "
e st e B v L S s e T e i AL e | E IR PR P
i 36" --! L = -5 36" ._|
FRONT VIEW, SECTION B-B SIDE VIEW, SECTION A-A
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Trail-bike carrier—

sturdy and
inexpensive

f you have a trail bike that weighs more
than 300 pounds, you can’t use bumper-
mounted brackets to carry it.

This sturdy, removable carrier will safely
handle any bike your car's suspension can,
and should cost no more than about $10 for
materials. If you don't do the welding your-
self, measure and cut the parts in advance

and take them to a local welding shop. It
shouldn’t cost more than an additional $10.
(Check for gas leaks before welding.)
Dimensions will vary, of course, to suit
vour car and bike. You'll also find the car-
rier strong enough to incorporate a trailer
hitch (where permitted by law).
—Dwayne L. Harlan

Carrier holds 315-Ib. trail bike—too heavy for bumper-
mounted types—slides into mounts welded or bolted
to underframe of car, leaves bumper unmarred.

CAR FRAME — 3/8x 7" STEEL PLATE, {4 REQD.), LENGTH TO SUIT CAR
== WELD OR BOLT TO FRAME
i
WELD 4 3' OR 4" CHANNEL IRON, LENGTH TOD
-| ELL SUIT BIKE
12 = 4" BOLT
\) (2 REQD.) m\l #“2 “ STEEL PIPE
- LENGTH TO SUIT CAR J.L
N‘: SNAF PIN SEE DETAIL A
\/ i:\-"-[J
: = | WELD
SHNAP PIN — g S
: NG
12 REQD.) * HOLE ;:H;!—{JH[I C
:I_, 7 2 ] Y
2.1/2 x 8" STEEL PIPE : T 7
{2 REQD.) gl UBOLT
- _‘_{‘l (2 REQD.) DETAIL A !
30R 4 x 127 CHANNEL IRON per 8 ALTERNATE
DRILL FOR U BOLT WELD CONSTRUCTION

MITER
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doorbell systems

DATA BY ED FRANZESE

hough a doorbell setup is one of the eas-
iest-to-understand mechanical systems
in a typical home, a malfunctioning system
is often neglected because the average home
handyman thinks the service job is beyond
his skills, The fact is—with a little common
sense—a do-it-yourselfer can determine and
correct a faulty system a lot quicker than
he might suspect. But you do need an un-
derstanding of the basics of a doorbell sys-
tem and some rather common “tools.” The
information you need you’ll find on these
pages. The “tools” consist of common house-
hold articles like lighter fluid, cotton swabs
and fine-grit sandpaper, plus a pocket con-
tinuity tester.
You should be aware that there is a dif-

PHOTOGRAPHY BY ROBERT D. BORST

WIRES TO 115-V,

TRANSFORMER

BELL-WIRE V
TERMINAL SCREWS

DOORBELL BUTTON
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ference between a line tester (for 110-v.
branch-circuit testing) and a continuity
tester. Both testers light up to show wheth-
er the part (or system) is working—but a
continuity tester is for low amperage only.
And it must be used with electric current
off. (Both types are shown in the photo on
page 86.) Continuity testers range in price
from about $2 to $5 at hardware and elec-
trical-supply stores.

The photo below shows the three doorbell
components: door button, transformer and
chime box. The step-down transformer low-
ers the household current from 115 v. to a
doorbell working voltage of approximately
16 v.—enough to produce a strong magnetic
field in the chime box terminal block when

CHIME BOX AND COVER




e e e CLIP AND SAVE KNOW-HOW

REAR

DOORBELL BUTTON Buzzers and doorbells
require low-voltage

electricity through a
transformer hookup. The
transformer reduces the
120-v. current to voltage
desired. In system at left,
front and back-door-chime
gﬁﬁ5§|&5v‘ hookup is accomplished by
connecting wires as shown.

Caution: Make certain
that power is off when
wiring the transformer
to a 110-v. source.

BELL-WIRE
TERMINAL TRANSFORMER
SCREWS
; SOLDERLESS
CONNECTOR
FRONT
DOORBELL BUTTON

ADOLPH BROTMARN

Basic components of doorbell /chime
system are easier to understand
than most homeowners suspect.
The system appearing on the

facing page is made by

Nutone (model LA-18 with a
teakwood chime-box cover).

Three screws on chime-box terminal
screw are easily accessible for
making connections. The vertical
plungers marked A, directly _
above the terminal screw board

y TRANSFORMER
should never be ociled.

W T B G
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How to test components

the circuit is completed by the door-
bell button. A chime box is designed CARGU
for various tones: chimes, buzzing TESTER
or ringing, depending on the model. '

When the doorbell button is
pressed, a circuit is completed at
the chime-box terminal board. For
example, if the front doorbell but-
ton is pressed, there will exist a
voltage of 16 v. across the terminals
marked Trans. and Front. This
voltage creates a magnetic field in
this terminal box which pulls a
striker rod through its internal
hole, causing it to hit one of the

PROBES

LIGHT BULB

CONTINUITY
TESTER

sound bars and produce the sound LIGHT BULB '

(something like a “ding”). When _ ALLIGATOR CLIP

the button is released, the cireuit is

broken, the magnetic field at the Two testers you should have in your toolbox are circuit and
terminal board collapses and the continuily testers. Power must be off before using latter.

spring tension on the striker rod
snaps the rod to the other sound
bar producing a “dong" sound.
Testing sequence for the system
doesn’'t matter: Most often, how-
ever, the problem will be in either
the chime box or doorbell button.
Remove the cover from the chime
box and disconnect the three wires
on the terminal board. Remove the
two screws holding the electromag-
net to the box and carefully lift
out the terminal box, striker rods
and springs. With a paper clip or
nail file, pick the spring off of the
striker rod, being extra careful not
to stretch or deform it. Using cot-
ton swabs soaked with lighter fluid,
thoroughly clean the striker rods
and striker-rod holes in the termi-
nal block until they begin to shine.
Reassemble springs on striker rods.
A very quick test can now be
made of the chime-box terminal
board to determine if the windings
in each striker-rod hole are intact.
Place the tester clip on the termi-
nal marked Trans. and the continu-
ity tester probe on either Front or

Rear terminal. If tl?e w_mdmgﬂ e Doorbell button is checked by placing alligator clip on one
good, the tester will light. Check screw, body of continuity tester on second. If tester lights
both front and rear terminals in when doorbell is depressed, the doorbell component is okay.
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BULB LIGHTS:
COMPONENT OKAY

ALLIGATOR CLIP




Transformer is checked for continuity by placing alligator clip
on one screw, tester probe on the second.

“

s ALAR

TEET N\
£’ LA |

i

e

To check chime box, alligator clip is placed on center (trans-
former) screw, front and rear-door terminals are then tested.

this manner. If the tester does not
light, the fault is in the chime-box
terminal block and it should be re-
placed. While the cover is off, it's a
good idea to clean up the sound bars
with lighter fluid.

To test the doorbell button, re-
move the two wires connected to the
button. Place the continuity tester
probe on one screw terminal and the
clip on the other. Press the button
to close the circuit. If the button is
good, the tester will light. A
spring(s)-loaded button (the type
shown in the photos) cannot be re-
paired and must be replaced. A
copper-strip button (usually rec-
tangular in shape) can be repaired.
To do it, first disassemble the but-
ton. Then, clean the copper contacts
with fine sandpaper; also clean the
copper in the terminal block of the
button. Reassemble and test again.
If it still doesn’t work, replace it.

Before installing any new or re-
paired button, clean the bell wire
(coming from the hole in the wall)
of any rust or scale.

The last component to check is
the transformer. Caution: At your
lhowse service panel, first turn off
the power to the transformer. Next,
place the continuity tester probe on
one terminal screw and the clip on
the other. If the transformer is
good, the tester will light. A trans-
former that tests bad must be re-
placed.

The drawing on page 85 shows
the complete wiring diagram of a
two-bell system. If rewiring is nec-
essary, use this as a guide. Chances
are, any doorbell system vou buy
will include installation instructions
and schematics. You are well ad-
vised to take the time to read
through the material to assure you
completely understand it. Although
some chime-box mechanisms may
differ slightly from the model
shown, the test procedures and the
repairs will remain the same. * * *
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ADOLPH BROTMAN

How to paint the

outside of your home

MILDEW

A”‘""

g

PEELING AND FLAKING

CROSS-GRAIN
CRACKING (ALLIGATORING)

oes vour house need painting this year

—or next year? The know-how neces-

sary for you to make that decision is an im-

portant element in a home maintenance
program.

Your first step is to make a careful ex-
amination of the paint surface. If your
inspection reveals that now is the time to
paint, there are several factors that you
must take into consideration before start-
ing the job.
® Consider climate, weather conditions and
the kind and quality of paint to use.
® Determine how much surface preparation
you will need and what you will have to do
to correct localized breakdowns of the vari-
ous surfaces (see drawings at left).

Moisture is the major culprit in house-
paint failure. No matter what quality of
paint you use, the paint will still break
down if moisture problems exist. (See Get a
Peelproof Paint Job, page 152, Oct. '72
PM). Poor quality or improperly applied
paint will also fail. For other paint facts
you should know, read on.

How to choose the right paintbrush

Types of brushes

Three brushes you should have are: A) large
brush, 3 to 6 in. wide; B) sash brush, available
in widths from 1 to 3 in.; C) flat or oval brush
from 1 to 3 in. wide. Bristles should be nylon

if you use water-base paint.
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Note ‘strip’

Check brush for strip (gap) in
heel by separating bristle lay-
ers with stick. Strip indicates
quality brush, better bristle
shape, greater paint capacity.



CLIP AND SAVE KNOW-HOW

Surface preparation

1 Use a rigid scraper to remove all loose and 3 Sand area thoroughly so bared wood blends

flaking paint. If you own a poriable drill, a into surrounding painted area. Job can be done
coarse-grit sanding disc does this step quickly. by hand, but it's easier with a power sander.
2 Fill all cracks and surface imperfections with & Finally, dust off surface and wash with warm
crack filler compatible with your paint. Filler water and mild detergent to remove grime and
must be dry before paint is applied. dirt. Rinse with garden hose, allow to dry.

Test for bounce

Brush bristles against back of
your hand; a good brush feels
springy. Pass brush gently along
any surface to see whether
bristles fan out excessively.

Look for ‘flags’ Inspect the setting

A good brush has bristles that In well-made brushes, bristles
are "flagged"—splits at bristle are solidly set in rubber—and
ends. The more flags the bel- so marked. “Vulcanized in rub-
ter; they help hold paint and ber" stamped on brushes means
spread it smoothly. fewer bristles will fall out.
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TAP BRISTLES
ON SIDE OF

BUCKET WRONG
DO NOT WIPE
ACROSS RIM
OF BUCKET

“ DIP BRISTLES
HALFWAY IN
PAINT

How to dip a brush

Thickness and smoothness of paint are
controlled by amount carried by your
brush. To use brush properly, dip bris-
tles halfway into paint (far left); deeper
dipping will cause excessive paint ac-
cumulation in heel of brush. To re-
move excess, tap brush lightly against
side of can. Never wipe bristles
against can rim (near left).

How to paint with a brush

When painting beveled siding (clapboard) or shin-  wide part of siding, using technigue shown below.
gles, apply paint to butt edge for a 3 or 4-ft. run  Painting butt edge second would mar already-
first. Then you can apply paint to weather face, or  painted weather face with bristle marks.

Brush technique

Correct way to apply paint to siding is shown in  strokes to spread paint smoothly (middle). To
three steps above. First, dab generous blobs of achieve uniform, good-locking finish, apply fin-
paint along clapboard, then use long, leveling ish brush strokes holding brush at slight angle.
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Roller technique

Paint rollers can be used with latex house
paints and, in general, are easier and fas-
ter than brushes. To paint siding face of
7 to 8-in. width, use 7-in. roller. For
weather faces over 8 in., use 9-in. roller.
Apply spots of paint and work roller from
unpainted area into area previously
painted. Use an edging roller similar 10
that shown in the sketch for painting
hard-to-get-at areas such as those around
edges, windows and door frames. Be sure
that the roller nap is compatible with the
paint.

Painting double-hung
windows and trim

Since neatness counts (sloppy cutting-in
means lots of cleanup later) when paint-
ing window trim, muntins and bars, it's
wise to use masking tape around the
edges of glass. But remember to remove
the tape before the paint dries. Correct
procedure for painting windows is 10
lower upper sash, raise inside sash and
paint exposed checkrail. Next, paint
crossbars and muntins. Do areas that can
be comfortably reached first; paint the
balance when sashes are back in normal
position. Paint casing and sill last. If
you are using an alkyd paint, leave the
windows slightly open until the paint is
completely dry.

Computing paint needs

There are three basic elements to keep
in mind when computing the amount of
paint you'll need:
@ The size of the area to be coated.
® The number of coats you'll apply.
® The condition of the surface.

To determine quantity, multiply length

of the house (L) by the height at the eave 2

or soffit (H) in feet. This gives the area in
square feet of one side. Repeat this step
for all sides. To determine area of gable
end, multiply width (W) by height (G) and
divide by 2. Do this step for each gable.
After you have totaled up all areas such
as walls, dormers, gables and overhangs
(keeping colors separate), deduct the
areas of any large windows and doors (or
brick veneers). Since most paint will cover
about 400 sqg. ft. per gallon (check the
can label for claimed coverage), divide
the total net area by 400 for gallons re-
quired per coat of paint.
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How to work
with ladders

Prufessiﬂnal ladder-users will tell you, @ The wrong kind of ladder for the job is
“If you don’t know how to use a ladder used.

wisely, you should stay on the ground.” @ A safe ladder is used improperly.

That advice is correct. Ladder accidents can

On these pages, you'll find all the know-

be broken down into three groups: how you need to avoid these common errors.
® A ladder that should have been replaced And, for extra safety, always inspect a lad-
is used. der before each use.

Typical household ladders

- EXTENSION LADDER STRAIGHT LADEEH
A END F B

Tl

| TOP CAP |
Wl SHELF | T
T RAIL | | |
L N
Al RUNG | T
u: g \‘\\L_:
| I
: SPREADER L
" HINGE a3l
i 4= Stepladder safety
= |_ Never stand on top cap (step) or
tool shelf. If your shins rest
against a tread, you have better
Typical household stepladders come in 4, 5, 6 and 7-ft. heights. -  balance and are working safely.
Taller ladders available are used mostly by pros. Cosls range Other tips: Always be sure that
from about $11 to $21 for wood, with aluminum ladders slightly spreader hinges are fully locked,
higher. Single ladder is adequate if you own a ranch home, but and, if you're working indoors
for higher altitudes you’ll need an extension ladder. These are on a dropcloth, smooth out the
available in wood, aluminum and (most costly) magnesium. wrinkles before placing ladder.

Be sure ladders are level

Always “try”" ladder on its first
or second rung with a slight
jump or bounce before climbing.
This lets you know if the ladder
is squarely planted or ground is
too soggy. If either condition
exists, use a board or Y-in.
plywood under one or both legs.
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CLIP AND SAVE KNOW-HOW

WALK TOWARD
THE BASE

Carrying and erecting an extension ladder

To raise ladder, brace its foot against base of
the house. Standing at opposite end, slowly walk
toward base, transferring your hands from rung
to rung as you go. (To lower ladder, reverse pro-

cedure)) To move ladder a short distance, carry
it vertically after lowering top portion to main-
tain better control. If you're using an aluminum
ladder, watch out for overhead power lines.

L=

Don't overreach

Wrong way to work is shown in top
drawing; this is uncomfortable and

unsafe because user's weight is

An exiension ladder must be placed the correct distance from unevenly distributed, causing over-
the wall it rests against. if the foot is too far out (sketch, load at one point. Right way to
top right), the base will slide away as you move your weight up work is shown directly above., Set
the rungs; if too close, the ladder may tip backward or slide ladder where object to be painted
laterally on the wall. Overlap on an extension ladder is impor- {or worked) can be reached handily.
tant, too; figure at least 3 ft. overlap for a 36-footer, 4 ft. Don't ever lean out far to one
for ladders up to 48 ft. and 5 ft. for longies up to 60 ft. side of the ladder.
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PM OWNERS REPORT: PLYMOUTH SATELLITE

Looks

2 i b

Satellite coupes have been
considered as restyled for
1973, but sedans and wagons
retain  earlier lines. Most
buyers listed appearance as
the main reason for buying.
Bumpers use rubber knockers
front and rear, which leaves
design more integrated than
other makes. Front window
vents are one “improvement"
the owners would like to see.

aren’t everything;

A nationwide
survey based

on 860,000
owner-drivenmiles.

PHOTOS BY THE AUTHOR

by Michael Lamm

tvling still sells. It’s the No. 1 reason for
Satellite purchases. More people bought
this Plymouth intermediate on the basis of
looks than for any other reason.
Any regrets? Most owners had none—a
healthy 24.3 percent said specifically that
there was nothing about the car they

o4 POPULAR MECHANICS

didn't like. And when asked what changes
they'd like to see, 19.3 percent said, “Leave
it alone!” All in all, that's a rare endorse-
ment for any car.

The Satellite’s best-liked feature, next to
styling, is the way it handles. “It handles
well with the torsion-bar suspension,”

writes a Massachusetts retiree, “and has
plenty of speed and power for sustained
turnpike driving.” A Texas printer: “Great
stability on the highway, and good maneu-




verability.,” “Easy handling in traffic and
easy to park,” notes an Ohio clerk. "I like
its ease of going from low to high speeds
. . and its high-speed handling,” savs a
Washington clergyman.
However, a very small percentage (5.2

percent) was dissatisfied with the ride.
Complaints were split equally between peo-
ple who felt the ride was too hard and those
who thought it too soft. Different shock
absorbers and handling packages might ac-

needs gas, too!

Torsion-bar suspension sys-
tem offers good stability
and little body roll in hard
cornering. Owners appreci-

ate the Satellite’'s fine
handling and standard disc
brakes. They like the dash
gauges, but some say that
plastic parts squeak. Seal-
belt guides in front bench
are good if you're careful
not to sit on them! Large
rear pillars in coupes make
backing tricky. Many driv-
ers of coupes and wagons
say they can't tell where
rear bumper ends. Other-
wise the Satellite owners
voiced few objections.

count for the extremes. The majority,
though, felt their Satellites had a smooth,
quiet ride, and praise in that department
far outweighed complaints.

Plymouth puts its intermediates on two
different wheelbases, as does Ford and Gen-
eral Motors. Four-door Satellites, including
wagons, use the 117-inch wheelbase; two-
doors, the 115-inch span. Six-cylinder en-
gines are standard in all but the Sebring
Plus, Regent and Road Runner, yet only
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Generally good workmanship; brickbats for dealer service
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It's the right size, not too big nor too
small, say owners, who also like ride.

318 V8 was the pick of B2.5 percent of
ownears, runs with reasonable economy.

Centered spare tire takes up a lot of
trunk space, but few owners complained.

2.1 percent in our survey chose the Six.
Not enough purchasers bought the Road
Runner to tabulate. The 318-c.i.d. V8 proved
the most popular by far (82.5 percent.)

As with most new cars, owners voiced a
persistent plea for better gas mileage. The
chorus came from a smaller percentage than
usual (9.1), and a fair number even thought
the Satellite was giving them good gas mile-
age. The 318 V8&'s average of 12-16 mpg
leaves the Satellite looking good alongside
some other cars we've evaluated lately.

No one gave brakes a bad mark. All Satel-
lites have standard front disecs, and these
apparently give good stopping without
much squealing. A few people suggested
making radial tires standard, and it looks
like they will be in a year or two.

Another nagging complaint centered on
rear visibility. Satellite coupes have large
blind spots, which make backing up a
guess-and-by-golly situation. But that’s one
price you pay for sporty looks.

Satellite wagons have an automatic tail-
gate lock that can’t let kids and dogs acci-
dentally spill themselves out on the road.
Wagon owners had various things to say:

“Anyone who has ridden in the second
and third seats has praised the wagon's
comfort and smooth ride.”—OQhio trucker.
“I like the wagon’s appearance, and the tail-




' Summary of 1973 Plymouth Satellite Owners Reports*

| Total miles driven ........ 860,725 Past experience ...........24.2 Did you repoir It yourself?
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Long #r ri) 187 Install vent windows .......83 Chrysler ................... 7.3
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Four-speed manuval ........ 1.3 Carbureter ............... 13.4%
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Styling ....... ... 40.7% Wipers /washer ... 8.0 No i i adhed

*Percentagas mlghi nui equal 1009, due to rounding or insufficient data,

gate is designed for short women, who can
operate it easily.”—Ohio accountant. “Only
wagon in its price range that lets you open
rear door with the window up.”—Florida
executive. “The wagon makes a good road
car, cruises well at high speed, brakes are
good, but there’s too much road noise.”—
New York salesman. “The rear glass dirties
up fast—new body lines were supposed to
stop this, but they don't.”—New Jersey en-
gineer. “Lots of room inside for hauling,
excellent for camping, but gets poor gas
mileage and does not hold road well above
50 mph.”"—Michigan traffic officer. “Heavy
rains get into rear of wagon. Lack of roof
gutter means vou can't open tailgate with-
out soaking the interior."—New Jersey
chemist.

What do owners think of the Satellite’s
workmanship? Only 8.7 percent cited poor
workmanship as a specific dislike, and 58.8
percent rated it good to excellent. Com-
plaints (where there were complaints) cen-
tered on thin paint, rattles, squeaks, and
panel misalignments.

Things aren’t so rosy in the dealer service
department, though. Fully 54.3 percent
rated service average to poor. Here are some
typical comments: “Long delayvs and waits
for parts.” “I asked dealer to check out
power-steering leaks, but he didn't do any-

thing, and now I have to take it back
again.” “Car hard to start on cold morn-
ings, engine races and no dealer satisfac-
tion as vet.” “Once the car gets sold, the
dealer doesn’t know you.” “Engine timing
had to be reset because of poor make-ready.
While car was in shop, dealer smashed a
fender, then did a very poor repair job. Car
had only 400 miles on it.”

What changes would Satellite owners sug-
gest? Here’s a random bit of kibitzing: “I
hate those seat-belt receptacles on the front
seat. My wife drives with the seat forward,
and when I move it back, it jams the belt.”
“Adjustable seatbacks.” *“Spare tire more
out of the way.” “Put metal frames around
windows so they seal right.” “Vents on side
windows.” “Less plastic in grille and dash-
board.” “When yvou order custom wheels, 1
think the set should inelude all five instead
of just four.” “Air vents up front by your
feet, like they used to have.”

Quite a number of people mentioned the
Satellite’s electronic ignition system, mostly
as an auxiliary reason for buying the car.
An ex-truck driver said he’d heard the elec-
tronic ignition was trouble-free, as was the
proven 318 engine. It sounded to him like a
reliable combination. A Colorado housewife
decided, “Less maintenance because of elec-
tronic ignition.” * k%
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Eugene Sloane
picks the best
bikes for your
family

PM’s bicycle columnist
picks 19 bicycles that
are best buys for
riders age 3 and up.

If you're ready for a
new bicycle, here'’s
what to look for.

by Eugene A. Sloane

Best-known of America's bicycle writers,
Eugene A. Sloane does PM's column,
The Bicycle Shop, and is author of The
Complete Book of Bicycling (Trident
Press, New York). He personally tested
hundreds of bicycles for this article. An
active bicyclist, he has just completed a
two-month tour across the United States.
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he bicycle boom in America reached a

fantastic new high in 1972, and 1973
promises to be another record-breaker.
There were more bikes sold in 1972 (around
13.5 million) than passenger cars, and more
sold than in any previous year in the bicy-
cle's 67-year history.

As a result, bicycle manufacturers from
all over the world have literally deluged the
American market this year with models of
every tvpe, deseription and price. Many of
these bicycles represent very good value,
but some are of quite dubious quality for
the price. So when Popular Mechanics asked
me to look over the bicycle field and select
from the literally hundreds of makes on the
market from every European country, even
including Russia and Czechoslovakia, and
from Taiwan, Japan, Korea, Hong Kong,

NISHIKI SEMI-PRO COMPETITION
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Adult-bike choices ($250 and up)
are these three slick models that
weigh in at 21 to 25 pounds.

RALEIGH GRAND PRIX DL115 JEUNET 620 +

& =S Y 26 |

Four bicycles make up the
selection in $100 to $245
adult category. Ranging
from the low end to the high
end of that price limit,
they're fine bikes that

will last a lifetime with
reasonable care.
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Sloane’s choices are available countrywide

India, Mexico and South American coun-
tries, they gave me quite a task. Or so it
seemed.

Actually, I was able to rule out many of
the bicycles right away on the basis of very
limited distribution in the United States;
good as the bikes may be, they're ineligible
for my selection if you have to go 500 miles
to buv one. So the bicycles 1 have selected
should be available, at least in the larger
cities, in each state. If vou can't find the
bicycle you want, I've listed the name and
address of the bicyecle manufacturer or im-
porter to whom you can write for the name
of the dealer nearest vou.

Prices and manufacturers' specifications
are as accurate as possible at the time this
issue went to press. However, due to fluctua-
tions in the value of the dollar abroad,
prices may rise—in some cases as much as
10 to 20 percent above those quoted here.
It’s advisable to check prices with several
dealers.
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Bicycles for ages 3to 5

Bikes for 3 to 5-year-olds are generally
considered to be in the toy category. As a
result, it is relatively difficut to find a sturdy
bike for this age group: one that is safe to
ride and well enough made to be handed
down from one child to the other. Any bi-
cvele should have brakes; kiddie bikes are
no exception. Riding a bicycle with no
brakes, a child can hit an inclined driveway
or a hill and be unable to stop.

The ideal children's bicycle should have
coaster brakes (not caliper brakes with
brake levers on handlebars where the child
can't reach them). The bike should be con-
vertible; that is, have a removable top bar
so it can be made into a boy’s or girl's bike
simply hy adding or removing the top bar.

In my opinion, considering the rough
treatment 3 to 5-yvear-olds give bikes, solid
or semipneumatic tires are a plus, since they
are immune to flats. Finally, the bicycle
should have pedal and rear reflectors for




The choices for adult bicycles in
the under-5100 class include one
10-speed (the Crystal 220) and
two three-speeds. Bikes in this
price range are generally heavier
than the higher priced models.

RALEIGH SPORTS DL22 CRYSTAL 220

*  SCHWINN VARSLBRSPORT 134,
i ‘_:u

v 3 o

ER—— p—
RALEIGH RECORD 24 DL129

Threa 10-speed models
make up Sloane's choices
in bicycles for youngsters
aged 10to 12. Frames are
small enough for that group.
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Best bikes for children

twilight visibility (I hope your youngster
isn't riding around at night).

I don’t think training wheels are any
great advantage; in fact, I've found them to
prolong dependence long after the child
should have learned to balance by himself.
A few minutes a day on the parent’s part,
holding the child up and teaching him to lean
away from the direction he’s about to fall,
should bring him sufficient pedal profi-
ciency to keep himself upright. My
selections:
® Schwinn Pirie Model J }2-6 ($38.95) : This
is first choice because it is typically Schwinn-
built of heavy-gauge steel, with sturdy
frame members that will stand a lot of kick-
ing around. Tires are semipneumatic on 16-
inch wheels. The bicycle has a rear coaster
brake which, like all such brakes, stops the
bicycle when the pédal is depressed back-
ward. The top bar is removable, so it can
be converted to a boy's bike by installing the
bar or to a girl's by removing it. Handle-
bars are sensibly designed for easy steering
(not high-rise), and the saddle is conven-
tional spring design rather than the banana
type that invites accidents by making it
easy for two to ride. The Pixie has a one-
piece chainwheel and erankset that is simple
to service. It also has chromed fenders,

chain guard and reflectors on pedals and on
rear fender. The 16-inch wheels each have
24 spokes. Color choices are “Flamboyant
Red" and “Kool Lemon.” The Pixie weighs
32 pounds.

® Columbia Cricket Model 9161 ($49.95):
It's difficult to select a well-designed bike for
small children; most have dangerous high-
rise handlebars and banana saddle that con-
tribute to accidents. The Cricket has flat
handlebars, conventional spring saddle, 16-
inch wheels, tube tires and removable train-
ing wheels. Cranks are one-piece steel. The
bike has coaster brake and reflectors. This
model is not convertible; it comes as a boy’s
or girl's bike. (Girls are riding boy’s bikes

{Please lurn lo page 188)

Though the 3 to 5-year-olds’ bikes
have training wheels, Sloane sug-
gests such aids be given up early
so a tot isn't dependent on them.
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Youngsters in the 6o 9
age group need bicycles
with 20-inch wheels. Hand
caliper brakes are not
desirable because children
this age do not have the
reach or strength to operate
handlebar-mounted levers
safely. The bikes shown are
solid, easy for children

to steer accurately.




How to
work magic

with moldings

Inexpensive and

readily available at

your local lumberyard,
standard moldings

will let you work wonders
with your walls.

by Harry Wicks

WORKSHOP EDITOR

PREFINISHED PLYCAP MU DINE
TO MATCH A" ALYWOOD

PANELING

PREFINISHED
ALYNOOD

104

Framed plywood panels have a

look of luxury, yet cost less than
a fully paneled wall. The plywood
is glued to wall, then surrounded
with praefinished plycap moldings.

POPULAR MECHANICS

he next time you plan to redecorate a room,

pause a bit before deciding that a coat of
paint or wallpaper is all you need do to get the
look you want. With a little planning, you will be
pleasantly surprised at how dramatic a change of
room appearance can be achieved by simply add-
ing wood moldings to the walls. Placing moldings
on a flat wall surface is an inexpensive way to
create a luxurious look.

Wood moldings are available in a large variety
of styles and sizes at most lumberyards. The
rooms shown are good examples of what you can
accomplish through thoughtful use of moldings.
And when you have the know-how for working
with this shaped stock, you'll be able to duplicate

WESTERN WOOD MOULDING AND MILLWORK PRODUCERS PHOTOS

‘"—kf:”.i'ﬂf_f!!!!umfﬂ' -




Paneled wainscoting helps to reduce a feeling of
height and emptiness of stair wall. Section draw-
ings of moldings used in the rooms on this page
are on the following pages (Figs. 1-4). Know-how
for working with the moldings begins on page 108.

2 Wallpaper or fabric can be used in conjunction
with moldings to create a new room mood. Here,
wallpaper is pasted on an inexpensive C-D plywood,
which is then trimmed with selected moldings. Each
framed panel is suspended from two picture hooks.

3 You can dress up an inexpen- 4 Moldings on an exterior door
sive flush door with wood mold- should be attached with water-
ings. Two wversions—hung in proof glue and finishing nails.
same opening—show how the Miter joints were used on all
moldings can change the look. corner joints shown here.
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Molding details can be eflectively used to set the
period of design. To duplicate the room above, panels

must be sized proportionately lo suit
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Fresh, crisp look is achieved by painting moldings
to contrast with walls. Chair rail not only looks good,
but acts to protect walls from chair bumps.

these examples more easily than vou might suspect. The key
to successful use of moldings lies in careful planning.

Your first step should be a trip to your local lumber-
vard to learn which moldings it keeps in stock (usually, small
samples are displayved on a board ). Armed with this informa-
tion, take the time to draw a scale floor plan and wall eleva-
tions of the room to be treated. To lay out a room such as
the one above, the elevation drawing should indicate the
chair rail at desired height(36 to 42 in.). Work out panel
design and sizes so the wall will be symmetrical with panels
balanced in height and width, and so the spaces between
panels will be equal.

The examples shown in photos and section drawings on
these pages can be duplicated or can serve as a springboard
for your own creative designs. For more information on de-
signing and decorating with wood moldings, write to
Western Wood Moulding and Millwork Producers, Dept. PM,
Box 25278, Portland, Ore. 97225. Or check out the free lit-
erature rack at your local lumberyard. For working with
molding know-how, turn the page.
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Work magic with moldings

Make no mistake about it, your molding job
will look only as good as the ecraftsmanship you
put into it. How joints fit and nails are placed
accurately reveal just how much effort was
applied. The first rule is never to guess at miter
cuts—alwayvs use a miterbox. Also, get in the
habit of using sharp saws only. A dull saw—
no matter how great your patience and effort—
is almost certain to produce unsightly, ama-
teurish-looking joints. Always place the piece
of molding in the miterbox as it is to be in-
stalled on the wall. (It is important to remem-
ber this rule or vou will waste a lot of molding
by making miter cuts in the wrong plane.)
Because they tend to open, inside joints
should always be coped as shown below, Here,
after cutting miter at desired point, use a cop-
ing saw held at a 45° angle, a must on all
conver moldings, to create a back-cut. Fol-
low the miter-cut profile to cut out this
wedge and you'll have a perfect joint. A coped
joint—Ilike all molding joints—should be
installed with glue as well as nails. * %k

How to miter
and cope
moldings

Set miterbox saw at 45 to make
miter cuts. Always hold molding
securely while doing the cutting.

To cope a joint, first make the
miter cut to the exact length de-
sired as shown above.

(
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Next, with coping saw held at 45° Test-fit the coped molding against
angle, follow miter line (profile) piece of molding it will butt. In
to cut out wedge-shape piece. sequence shown, it's cove mold.
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If necessary, use block plane and
sandpaper to assure tight-fitting
joint. Glue and nail to fasten.



How to do
blind
nailing

1

Carefully gouge up a small sliver
of wood that's wide enough to
conceal the finishing-nail head.

Carefully swing sliver out of way,
then drive in the nail. Next step
is to set the nailhead.

\

Apply white glue to the sliver and
push it into place. Immediately
wipe off any glue ocoze-out.

Press on a piece of masking tape
to hold the sliver in place wuntil
the glue is completely dry.

After glue is dry, remove masking
tape and touch up the blind spot
with a fine-grit sandpaper.

Where
moldings
meet at
right angle

Al

Two 45° culs are made to create
point with length equal to
half-width of the molding.

Use this piece as the pattern for
laying out the cuts to be made on
the piece it will join.

N

oY

\

‘-h_____‘_h__

Following the lines, use a fine-
tooth, crosscut saw to make the

cutout on the mating molding.

Check joint for fit. If you made
the cuts carefully, joint should be
practically invisible.

When satisfied with the joint, use
glue and toenail several brads
through one mold into other.
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IT'S NEW

Go-anywhere ATV swims in water,
paddies through mud and swamps,
climbs rocky slopes and—oh, yes—
even rides smoothly on highways

What may be the ultimate in all-terrain vehicles is
this trick-wheeled TerraStar “swimming car'" devel-
oped by Lockheed and under test by the U.S. Army.
Each wheel assembly has three fat-tired rollers ar-
ranged in a spider-like cluster. On paved roads or
smooth ground, only the lower wheels turn. But in
water, sand or soupy muck, the entire clusters ro-
late, propelling the vehicle like paddle wheels. Steer-
ing is by "skid-turning"—~braking wheels on one side
while speeding up the others, the way a tank turns,

TURN AS SINGLE UNIT IN"

R WHEE URN
WATER OR ON ROUGH GROUND Lo e

INDIVIDUALLY
ON SMOOTH GROUND

Homebuilt sub

It took him 10 years, but he fin-
ally did it—built his own subma-
rine. The pride of Frenchman
Bernard Pierson, the two-man, 10-
ton mini sub is 42 feet long and
about 10 feet in diameter. It's
powered by iwin diesel engines,
plus two electric motors for oper-
ating diving and ballast controls.
How far down it will go isn't known
for sure—he's still experimenting.
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THE LATEST PRODUCTS AND DEVELOPMENTS

Pocket stand for pocket cameras Reflective lounge pad speeds sun tanning

This pocket-sized stand is made by Kodak You may not look like this tempting beauty, but you'll
for its new Pocket Instamatic and other tan faster and more evenly with the reflective pad
small X-series cameras. Offering firm sup- she's using. Pad fits standard deck chairs, folds for
port for long exposures, it holds camera carrying, has nonreflective flip side. $26.45 postpaid,
at any angle, stores a cable release. $4.95. Tan-A-Matic, 16681 Barberry, Southgate, Mich 48195.

Can you guess—is this a real tank? Turn the page to find out
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NOW

Surprise! They're not real
tanks at all—just tiny models
authentic enough to look real

What looks like a giant Sherman tank crash-
ing through the woods on the preceding
page is actually about 18 inches long—one
of 30 precisely detailed, radio-controlied
replicas operated by a club of modelbuild-
ers called the Bromley Tank Corps near
Kent, England. Each Sunday, the group
stages mock battles with pellet-firing guns,
smoke bombs and miniature explosions for
realistic effects. Models, below, are 1/8th-
scale reproductions of World War |l tanks.

T S |
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o Half balloon, half dirigible,
it's a propeller-powered
bag of hot air—

but it flies just

like an airship

Add an engine to a hot-air balloon and you get the
odd-looking half-breed above, designed to combine
advantages of balloon and dirigible without their dis-
advantages. Hot-air balloons need no expensive he-
lium for support, but can only drift with the wind. In |
this modified version, a VW-powered prop mounted
on a gondola propels the craft at up to 30 mph. Pro-
pane burners heat air for support. Don Cameron and
Ted Hall of Newbury, England, conceived the hybrid.

.
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Low-cost add-on SQ
decoder/amplifier

You can add virtually any 4-channel sound
to a stereo amplifier having tape-monitor
facilities with this low-cost SQ decoder,
Lafayette LA-524 includes two extra chan-
nels of amplification for rear speakers and
an S0 matrix for decoding SQ records.
Dual hookup using Y-connectors (see dia-
gram) simultaneously feeds a 4-channel
tape player to both decoder and your main
amplifier for discrete 4-channel sound from
4-channel tapes or derived 4-channel from
2-channel tapes. Price is $82.95.

Notice dimming lights,
shrinking TV pictures?
This plug-in voltmeter
tells you at a glance if
your power is dropping

In these days of frequent brown-
outs and power cutbacks, this
plug-in voltage monitor is a handy
way lo keep tabs on power in
vour home. It fits any standard
wall outlet and reads from 105 to
125 volts. It warns you when in-
coming power falls below safe
levels for operating household ap-
pliances and can also detect over-
loaded circuits. $12.96 from Pro-
con, 36 South St., Burlington, Vt.
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Light, go-anywhere
cordless trimmer
for shrubs and
bushes frees you
from having to trail
a long power cable
from the house

Weighing just a little more than 3 pounds, this light-
weight, cordless hedge trimmer made by Disston
gives you 35 to 45 minutes’ cutting time on an
overnight charge. Its double-edged alloy-steel
biades, 13 inches long, are treated with a nonstick
coating for easier cutting. The trimmer also features
convenient pushbutton operation with a safety
switch lock to prevent accidental starting. The price
of $39.98 includes both batleries and a plug-in re-
charging unit (top photo). Disston Div., H. K. Por-
ter Co., Porter Building, Pittsburgh, Pa. 15219.
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Handy cord hiders
take the tangle
out of those messy
appliance wires

Eliminating appliance-cord
clutter is easy with these two
handy cord hiders, designed
to fit right over standard wall
outlets. One in upper photos
consists of a plastic flange
held in place by the outlet's
cover plate. You just wrap ex-
cess cord length around the
flange and tuck the wires into
a bottom slot for a neat, jum-
ble-free appearance. Lower
model is a boxlike enclosure
that not only stores extra wire,
but also conceals plugs and
outlets. A base plate is fast-
ened on first and the cords
wrapped around molded-in
clips. Slipping on a plastic
cover then hides the whole
works., Flange type is about
50 cents, box type about $1.
CalComp Consumer Prod-
ucts, 2537 Via Palma, Ana-
heim, Calif. 92801, is the
manufacturer of both.




Emergency alarm summons aid for the ill

Persons subject to sudden diabetic, epileptic or heart
seizures can call for help with one of these tiny battery-
powered pocket alarms. If an attack strikes, they pull a
string, setting off a high-pitched screech. Alarm gives
patient’s condition, name and address, sells for $5 from
Stanley Hagler, 55 East 9th St., New York, N.Y.

Truck needs no roads—it rolls
its own wherever it goes

Laying down its own flexible roadbed as it rolls along,
this go-anywhere truck was designed by British Royal En-
gineers for the quick installation of emergency roadways
for use by military vehicles in wilderness terrain,

Kodak adds new movie features

Kodak's latest addition 1o its line of “'bin-
ocular’-shaped XL-type Super-8 movie
cameras is this Supermatic 24. An ad-
vanced version, it features remote control,
zoom and provision for filters over both
lens and light-meter eye. $5189.50.

-1 &

‘Instant’' camera has own flash

First instant-picture camera to come out
since Polaroid in 1949 is this Keystone,
It uses standard Polaroid film, but is said
to be first to have built-in electronic flash.
A clever focus-coupled diaphragm auto-
matically stops down for correct flash
exposure at any distance. 579.95, Berkey
Photo, 842 Broadway, New York, N.Y.
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Kit-built quad decoder now comes with built-in SQ

Heathkit's 4-channel decoder now comes in a new model incorporat-
ing SQ circuitry for playing latest SQ-encoded records. The inexpen-
sive adapter is designed for use with two stereo amplifiers (one must
have tape-monitor facilities for connectlion). It decodes other matrix
systems besides SQ, offers derived 4-channel sound from 2-channel
sources. AD-2022 kit priced at $39.95 is manufactured by the Heath
Co., Benton Harbor, Mich. 49022,
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If it flashes red,

watch out: Speed minder
warns you if you
exceed the legal limit

You won't get a speeding
ticket if you heed the clever
little warning device shown
at right. You set its dial to
the maximum  allowable
speed and a red light flashes
on if you unconsciously
drive faster. The electronic
control clocks your ignition
system's pulses and auto-
matically lights if the number
exceeds the preset limit. It
works on four, six or eight-
cylinder cars, has a self-
sticking dashboard mount
and needs but three elec-
trical connections. $6.95
postpaid from Reese Instru-
ment, Lid., Patrick St.,
Limerick, Ireland.



New scuba vest
can be inflated
three ways—slow,
fast and faster

Adjustable
toolpost for
Unimat lathe
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Rigid-frame hacksaw
ends blade twist

Fully extended to take a 12-in. blade, Est-
wing's tubular-frame hacksaw remains extra
rigid to stop blade twist and wobble and
insure accurate blade alignment. Saw has
comfortable checkered grip, no bolls or
rivets to loosen, long blade life. Tube inserts
in handle more than 2% in. with longest
blade to provide strong-braced support.
Both 10 and 12-in. sizes sell for $4.30.

New high-flying hobby: First
gas-powered model helicopter

This “Mini-Chopper'' is said to be the first
gasoline-powered, free-flight model heli-
copter to perform successfully. Powered by
an .020 Cox engine, it climbs 700 feet a min-
ute up to altitude of more than 1000 feet
When out of fuel, it autogyros gently back to
earth. $24.50, Trid-N-Tru Toys, Inc., 1135
East Truslow Ave., Fullerton, Calif. 92631.
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Four channels, one box—
Motorola does it with
mirrors, sort of

Lurking within this innocent-looking, Medi-
terranean-style Motorola console is a com-
plete four-channel sound system. The two
front-channel speaker systems are aimed
directly into the room, as in an ordinary
stereo set (diagram, far left). But rear chan-
nels take a more complex path: Rear-channgl
bass signals spill from side-mounted, 10-
inch woofers (paired short arrows on dia-
gram), while angled rear tweeters (see back
view, top center) bounce rear-channel, mid-
dle and high frequencies off wall behind the
cabinet, reflecting them like a mirror toward
the back of the room.

One-man roll-on boat loader
makes cartopping a breeze

Getting a boat on or off a carlop carrier is
an easy one-man job with this self-loader,
A sloping rail attaches to the car, and a
roller mounts on the boat's bow. You just
“wheelbarrow™ the boat up the rail and onto |
the roof racks. $59.95, Tempo Products Co.. k&
6200 Cochran Rd., Cleveland, Ohio 44139. &

Coffeemaker brews it
fresh in 90 seconds

Add cold water and ground
coffee, press a button, and |
West Bend's Quik Drip coffee
machine does the rest—
automatically. It heats water
to just the right temperature,
then drips it through grounds
iy only once lo caplure best
BREWED coftee flavor, not bitter oils.
COFFEE 2

Makes two to eight cups,
one each 90 seconds. $29.99.
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New hi-fi speakers have no cones

These coneless speakers don't push air back and
forth like a piston, as in conventional types. They
translate electromagnetic signals into sound waves
through microscopic movements of tiny plastic
“levers." Results are said to be low mass, lack of
inertial sluggishness, flat response to 25,000 cycles,
virtually unmeasurable distortion. Two models, 28
and 42 inches high, available soon. ESS Inc., 9613
Oates Dr., Sacramento, Calif. 95827.
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Husky chain-door lock opens with key

The Brute is the toughest chain-door lock ever,
maker claims, and protects your home even when
you're out—>but you can reach in far enough to
unlock it with a key when you return. Price
is $14.95. From ldeal Security Hardware Corp.,
215 East Ninth St., St. Paul, Minn. 55101.

Kit speeds finicky paint job

Designed to make fast work of painting window
sash and trim, Trim 'n Sash Kit includes two pad
painters with micro-adjustable guides and me-
tering paint tray. Price is $3.20. Red Devil, Inc.,
2400 Vauxhall Rd., Union, N.J. 07083.




Mini calculators do new tricks

Mini calculators are getting more versa-
tile every day. Cne at top above is said
to be first hand-held size to provide a
printed readcout on paper, giving you a
permanent record of computations. Price
is 5325 from lain Jones International, 6428
M.E. Expressway, Norcross, Ga. Pock-
et model at center, made especially for
business use, figures interest rates, per-
centages, discounts, bond yields and oth-
er financial functions. It's $395 from
Hewlett Packard, 10900 Wolfe Rd., Cuper-
tino, Calif. Desktop calculator at bottom
is inexpensive version for home or office
use, sells for 599,50 from Edmund Scien-
tific, 700 Edscorp Bldg.. Barrington, N.J.

‘Instant’ photo album needs no messy pasting

Easy-to-arrange photo album reguires no cement, comer
tabs or other means to hold piclures in place. You just
peel back a clear-plastic sheet, lay out photos as desired,
then replace plastic to keep prints clean and flat
Albums of wvarious sizes are about 510; refills, $5.50.
Holson Co., 111 Danbury Rd., Wilton, Conn. 06897.

Skid prevention for rugs

You can anchor rugs and carpets securely with Carpet-
Grippers, reusable seli-sticking sguares. Package of 12 is
$1.25, plus 25 cents for postage and handling from Carpet
Products Co., Box S, Central Square, N.Y. 13036.
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When the next big flood hits..

A year ago, Hurricane Agnes
dumped 25.5 cubic miles of water
on the eastern United States,
causing a record disaster.
Lessons were learned, but will
they help next time?

by Robert Dyment

Aspring flood brought disaster to El-
mira, N.Y., in 1946. The Chemung
River, which slices through the city, raged
over its banks and flooded adjacent streets,
inundating cars and battering buildings.

At the flood's peak, 115,000 cu. ft. of
water per second surged down the Che-
mung. The disaster was termed a “100
yvear” flood—the odds were that a flood of
that magnitude would occur only once in a
century. This was some consolation to
Elmirans.

The city of 40,000 lies in southcentral
New York, just above the Pennsylvania line.
Its location puts it right in the path of
water runoff from upstate mountains. Corn-
ing, a few miles west, has the same prob-
lem. It is located at the confluence of the
Tioga and Cohocton rivers. They form the
Chemung, which runs southeast through
Emira and ultimately empties into the Sus-
quehanna. The Susquehanna winds through
Pennsylvania and Maryland to the sea.

Elmira's river site has helped its develop-
ment as an industrial city. Today, its plants
manufacture electronics equipment, textiles,
tools, fire engines and auto parts. Some-
times called the “Gliding Capital of Amer-
ica,” it’s the home of the famous Schweizer
sailplanes and the site of an annual national
soaring meet.

Through the yvears systems of dikes and
reservoirs were built to protect Corning and
Elmira. By 1972, Elmira’s system consisted
of 58,400 feet of earth levees and 10,400
feet of conecrete walls. These 22-foot-high
barriers were designed to protect the city
against any flood up to one of 100-year
magnitude.

But the system was not designed to con-

122 POPULAR MECHANICS

Elmira's north-side flood wall was a
huge spillway at 9:00 a.m., June 23.
The rush of water was part of the
worst flood in the state's history.
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No stranger to floods, Elmira has a
system of 58,400 feet of earth levees
and 10,400 feet of concrete walls (as
indicated by heavy lines).
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The Chemung River ran wild, pushing
houses from foundations, tossing cars
like so many toys. It turned streets
into muddy river bottom.

ILLUSTRATIONS BY PETER TROJAN
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| Seated in a Berkeley, Calif., laboratory,

U.5. Forest Service researchers can now

accurately prediet flood, avalanche and

water-runoff conditions in the Central
| Sierras, This is made possible by a re-
| motely operated, nuclear snow gauge. The
| gauge reads a profile of the snowpack and

the data is telemetered to a control center.
| From there the information travels by
commercial phone line to the lab, The sys-
tem is operated by a small computer.

Key unit in the gauge is the density sen-
sor (shown being installed in photo). It
consists of two long metal tubes set in the
ground 26 inches apart. They extend to a
height greater than the maximum antiei-
pated snow aceumulation. A radioactive
source—cesium 137—is suspended in one
tube, a sodium iodide crystal detector in the
other. The cesium emits gamma photons
that travel through the snow to the detector

Nuclear gauge reads mountain snowpack

CONTROL ==

unit. The number of gammas recorded is
relative to the snow’s density.

Both the cesium and detector units
travel up the tubes, A lift mechanism moves
them at a rate of 12 inches per minute, and
readings are taken every half inch.

The nuclear gauge provides an amazing
variety of data: total snow depth; density;
total water content; water content increase
or decrease; amount of snow fallen since
last measurement; melt rate between mea-
surements; water the snowpack can hold be-
fore it starts to discharge, This information
is of keen interest to Forest Service scien-
tists and other “flood watchers.”

The first remote nuclear gauge was tested
in 1971, It worked so well that other units
were installed at Red Mountain near Sil-
verton, Colo., Mount Baldy at Sun Valley,
Idaho, and Mount Hood in Oregon,

—FEdwards Hay

tain the deluge created by Hurricane Agnes.
Last June, Agnes swept north and was ap-
parently headed out to sea when she stalled
over northern Pennsylvania and southern
New York. Between June 20 and June 24,
the tropical storm dumped an estimated
25.56 cubic miles of water—one fourth the
volume of Lake Erie—on the eastern United
States. The Corning-Elmira area recorded
over eight inches of rain.

124 POPULAR MECHANICS

By 7:00 p.m., Thursday, June 23, a gauge
at Elmira’s Lake Street Bridge showed that
the Chemung was 17 feet above normal.
Mayor Richard C. Loll and City Manager
Joseph E. Sartori declared a state of emer-
gency and directed Albert J. DeRenzo, act-
ing public works director, to put the Emer-
gency Flood Plan into effect.

West of Elmira, the Cohocton River had
risen 30 feet when—at 4:30 a.m., Friday—
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The power of the raging water was great enough to flip this two-story house. Thousands were left homeless.

a dike broke at Painted Post, a village near
Corning. Soon four other dikes were
breached. A wall of water poured south
through Corning and Elmira.

Elmira’s levees and dikes were breached
at eight points before they were engulfed
by a rush of water that eventually covered
a good part of the city. At the height of the
flood, the flow at Elmira was estimated at
between 200,000 and 300,000 cu. ft. per sec-
ond—about twice the volume of water expe-
rienced in 1946.

The torrent tumbled houses from founda-
tions, carried away cars like so many toys,
tore loose great slabs of concrete sidewalk.
One of the city's bridges was completely
washed out, others were damaged. Fac-
tories, stores, banks, offices and homes were
awash in a sea of mud.

This was no 100-year flood—more like a
1000-year flood, according to some observ-
ers. From New York to Virginia the deluge
took a record toll: 118 lives lost and $3.5
billion in property damage.

Both Corning and Elmira sustained
heavy damage. A total of 18 lives were lost
in the Corning area—but not a single per-
son perished in Elmira. This accomplish-
ment was attributed to the city's Emer-
gency Flood Plan, which had been updated
as recently as May, 1972. Under it, some
15,000 people were evacuated, most having

moved to safe ground 12 hours before the
dikes were breached.

Public Works Director DeRenzo had di-
rect responsibility for implementing the
plan. Functioning under him were various
officials and organizations—police chief, fire
chief, superintendent of buildings: mem-
bers of the school board and the local civil
defense organization; representatives from
the telephone, gas and electric companies.

An operations center was set up in the
city manager’s office at city hall. A second
command post, after city hall became

Huge slabs of sidewalk were torn loose and floated
down streets. After flood, cily looked like war zone.
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flooded, was available at Elmira College.

A master list of phone numbers was used
to call officials, clerks and other aides to city
hall. They arrived within an hour after
the emergency had been announced.

The fire department was responsible for
small-craft rescue and relief operations.
The police controlled traffic and the move-
ment of people away from flooded areas.

By radio, the public was kept informed
about dangerous areas, clear evacuation
routes and the location of shelters.

At the city hall operations center, De-
Renzo, the fire chief and police chief kept
on top of the situation by telephone and
radio, ham and citizens-band operators
playing important roles. The three men
maintained contact with federal and state
agencies and with officials of other cities.

“Some of the on-scene reports received
from upriver municipalities proved more
reliable than state and federal informa-
tion,” says DeRenzo.

This is but a brief summary of a complex
operation involving an entire community.
The plan achieved its primary goal: the
safe evacuation of all flood victims. As
Elmira’s city fathers will tell you, though
property can’t be saved from the ravages
of a flood of such magnitude, lives can.

Elmira learned the importance of good
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West wing of Jones Memaorial
Hospital at Wellsville, west of
Elmira, toppled into the river
at the height of the flood.
After the deluge came mas-
sive clean-up operations, and
restoration of power and san-
itation facilities. A new Elmira
could emerge from the dis-
aster—in the event a $72-
million renewal project is
realized. For this, federal
funds will be needed.

communications during the emergency. As
a result, officials are making a list of all
amateur radio operators in the city and the
surrounding area. In the future, they will
be assigned to posts at hospitals, police sta-
tions, fire stations and other key points.

Authorities are also compiling a master
list of all boat owners and are making up
ID cards for officials, doctors, nurses and
other key people. This will permit them
freedom of movement during curfew hours.

After the water had receded in Elmira,
city, state and federal agencies took the
first steps in a massive cleanup effort. Mud
and debris were bulldozed from streets,
dikes shored up, bridges repaired. Power
was restored and the sanitation system re-
paired. While water purification units were
being set up, drinking water and food were
trucked in.

Shelter was another problem. Trailers
and mobile homes were set up in parks or
driven into driveways of wrecked homes so
that the owner had a place to live while he
worked on his house.

Slowly, Elmirans pulled themselves out
of the mud and started to rebuild. Optome-
trist Arthur Wellington wvoiced a typical
sentiment when he was seen leaving his
Water St. office carrying an adding ma-

(Please lurn lo page 178)




HOMEBUILT AIRCRAFT

PHOTOS BY HOWARD LEVY

Breezy little
homebuilt:

A beginner’s
dream plane

The ultimate in simplicity,
this snappy VW-powered
single-seater by Pazmany :
has already won two awards N GG tarbic aden ORI & Tk VLS AT
for outstanding design

and low-cost construction.
You can buy plans for it.

by Sheldon M. Gallager
and Howard Levy

hen Ladislao Pazmany brought his

latest homebuilt to the Experimental
Aviation Assn.’s annual “fly-in" at Oshkosh,
Wis., last fall, he had to truck it in. It was
s0 new the paint was still wet and it couldn't Y/ ‘n
be flown. Almost before the paint had dried, 3
the trim little single-seater u?on two awards; ﬂﬂ:’:ﬂ":&ﬁ;ﬁﬁ uiwuwyg ’;:E;Ta&ﬁ.
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Top-mounted horizontal stabilizer, forming T-tail ar- Rear-folding wings make ship compact for storing and
rangement, is easier to construct than conventional towing. Note simplified landing gear—just two spring-
tail, also gives good stability and control in flight. steel struts. Wheel fairings can be added or omitted.

TRIM TAB
i g e
St |
: ELEVATOR 1
TSN | CONTROL
ELEVATOR RUDDER LINKAGE
b8 k
TRIM L VERTICAL |
TAB : Tled iy STABILIZER BAGGAGE
£ o : COMPARTMENT
/ | : {20 LBS.)
| A 7 BATTERY
“DROOPED" g 7§ N
WINGTIP E T ; : . :
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AILERON ‘\\ A i
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Wing-latch arrangement is
shown at left. Wing swings
on pivot fitting at rear.
Snap-in strips cover slot.
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Cockpit is roomy, clean, uncomplicated. Only barest
number of most necessary flight instruments are used
in order to keep cost and complexity to a minimum.

| OVERALL LENGTH ....18 FT. 2 IN. |

WINGSPAN .......... 26 FT. 8 IN. |
EMPTY WEIGHT ........ 678 LBS.
GROSS WEIGHT ........ 850 LBS.
ENGINE ....... 54-HP, 1800-CC VW
TOPSPEED ............ 110 MPH |
CRUISING SPEED ........ 100 MPH
STRESS LIMIT.......00unns + 6G
SIDE-HINGED
CANOPY
PROP
= INSTRUMENT BELT-DRIVEN
= PANEL DIRECTLY
e/ FROM
ENGINE
12-GAL. SHAFT
FUEL TANK

RUDDER /
PEDAL |

CONTROL
STICK

BECAR
4 VOLKSWAGEN
J\ ENGINE
\ CONVERSION
SPRING STEEL

\H LANDING-GEAR
I

GO-KART
WHEEL

for “Outstanding New Design”
and “Outstanding Contribution
to Low-Cost Flying.”

This instant winner, shown
here, is the Pazmany PL-4A—
actually the fourth in a series of
homebuilts that has brought
“Paz"” international acclaim for
his simple vet solid aeronautical
concepts. The first, a two-place,
dual-control version, the PL-1,
proved so successful it was adopt-
ed by the National Chinese Air
Force on Formosa for use as a
primary trainer (see The Home-
built Plane That's Going Com-
mercial, page 92, July '72 PM). A
second version, the PL-2, is now
being tested by the South Korean
Air Force for military use and
by a Japanese manufacturer plan-
ning to put it into production for
civilian use.

The new PL-4A is a no-frills
modification designed especially
for beginning builders and fliers.
Though lacking some power and
refinements of earlier models, it
features easy construction, low
cost and exceptional flyability. A
single-seat cockpit replaces the
dual-control layout to save space

and complexity. The tricky-to-
build teardrop wingtip fuel tanks
of the PL-1 and PL-2 have given
way to a simple boxlike tank be-
hind the engine firewall. The
landing gear has been simplified
by making it nonretractable and
using spring-steel struts on the
wheels. Ground shocks are taken
up by the springiness of the
struts themselves, eliminating a
need for costly, complicated hy-
draulic shock absorbers. Another
clever touch is the use of small,
inexpensive kart wheels. The slim
struts and tiny wheels offer mini-
{Please lurn fo page 186)
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PM OWNERS REPORT: BUICK ELECTRA

Only 11.3

(smooth, comfortable)
miles from every gallon

Electra shares its basic body with Cadillac. Several
owners compared their Buicks with Cads, saying they
felt they were getting as much car for less money.
Smooth, guiet ride, easy control were points that own-
ers praised. Wide front seats adjust six ways for in-
dividual comfort, cost $205 extra. Electra owners aren't
interested in flashy performance, but many mentioned
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heady acceleration (455-c.i.d. VB comes standard along
with Turbo Hydra-Matic and most power accessories).
Limited trim package can be ordered for any Electra
at $277 extra, includes acoustical insulation, special
seats, emblems, lights. Flow-through ventilation sys-
tem uses a blower that comes on automatically each
time the ignition switch is turned on.




PHOTOS BY THE AUTHOR

Despite soft springing and easy ride, big Electra
responds well to quick maneuvers, doesn't wal-
low or lean on hard turns. Standard front discs
aid stopping, and radial tires are optional along
with special, no-cost suspension changes (when
ordered from factory). Controls for power win-
dows, seal, external mirror are at driver's leH.

A nationwide survey
based on 1,000,000
owner-driven miles

by Michael Lamm

Buicl{s become a way of life to some fam-
: ilies. Sons buy Buicks because their
dads bought them, and their dads bought
them because their dads bought them.

So it’s not surprising that almost half the
Electra owners we surveved were repeat
customers. “Have owned four Le Sabres.”
“This is my 14th Buick.” “My fourth Buick
—I haven't been satisfied with anything
else.”” “Always been a Buick booster.” “This
is my sixth Buick. Each one has been better
than the last one.” These are comments
taken at random from the first 14 question-
naires that were on the top of our pile.

Electras appeal mostly to older, more af-
fluent buvers. Nearly 56 percent of our
respondents are over 50. Many are profes-
sional people, white-collar, with a good per-
centage of retirees. They don’t care too
much about flashy performance, but put a
lot of stock in comfort, luxury, convenience,
a smooth ride and silence. The Electra pro-
vides these in abundance. A New Jersey
florist comments, “My brother has owned
Cadillacs for quite a few vears, while I'm a
Buick man. In the opinion of friends who
ride in both, Buick is the better riding.”

Judging from the number of times the
name “Cadillac” crept into the responses,
many Buick owners seem to be frustrated
Cadillac aspirants. A New York social
worker says, “I bought my Electra for the
pleasure of a Cadillac without the high
price. I personally think it’s much more
comfortable than the Cadillac, plus it's a
few thousand dollars cheaper.” A retired
Indianan: “I believe it has everything a
Cadillac has except the prestige and that
extra $1600 on the price tag.”

A quarter of all Electra owners had no
complaints whatsoever about their cars—
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‘l have never had a bad Buick ...
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another quarter, however, thought their
Electras ought to get better gas mileage.
Average of owners’ local and long-trip driv-
ing is 11.3 mpg. Reactions ranged from
surprise to rage, and in many cases owners
blamed their smog systems. “Am disap-
pointed in gas mileage—8 to 10 mpg. Un-
derstand it is due to emission controls,”
writes a Los Angeles real estate man. Ac-
tually, according to a recent Environmental
Protection Agency report, the fuel penalty
caused by pollution controls is only 7 per-
cent. The rest is attributable to power op-
tions, airconditioning, automatic trans-
missions and the weight of big cars.

A New York foreman: “I'm sure not
happy with the gas mileage. | was getting
15-16 mpg from my other two Electras.”
Smog devices also take the blame for slug-
gishness, stalling, hard starts in cold
weather, rough idle and dieseling. These
problems aren't limited to Buicks—owners
of nearly all 1973 makes voice similar com-
plaints. There's no doubt that carburetor
adjustment is more critical and harder to
make, that the 1973 engines are more com-
plicated and temperamental than earlier
models. There’s also no doubt that mechan-
ics blame some of their own deficiencies on
“smog paraphernalia.” It's much easier to
shrug and sigh, “Well, it's the smog stuff”
than to take time to tune out a rough
idle or hard start.

What changes would Buick owners rec-
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ommend? “Doors are very heavy and diffi-
cult to open on sloping streets,” writes a
Maryland surgeon; “if not careful, door
tends to fall back and bump knee or worse.
A firmer intermediate stop is needed.” A
Virginia bank employee: “Would like radial
tires as standard equipment.” “Change the
styling,” says a Delaware ophthalmologist,
“, .. can't it look more like a Continental?”

An Alabama CPA: “Design seat belts so
they fasten easier.” A New Jersey funeral
director: “Add front vent wings so that
damn fan wouldn’t have to be blowing all
the time.” A Utah civil servant: “Better
gas mileage and better use of horsepower.”
Plenty of amens on that last one.

Most complaints actually tended to be
minor, and most owners didn't even have
any. Bearing that in mind, here are some
of the more common. “Too short a war-
ranty period—should be two years and 24,-
000 miles.”” “Craftsmanship poor for a
$6000 car. There's apparently a lack of
pride or poor training among factory and
dealer mechanies.” "“Can’'t see fenders.”
“Too big to fit into my garage.” “Sides of
bodv curve inward at bottom, which lets
gravel from tires chip paint and makes car
hard to keep clean.” *“Wind noises from win-
dows that don’t seal properly.” “Dealer ser-
vice takes too long—nine days to repair a
steering box.”

But the majority drowns out these com-
plaints with plaudits. “It’s a pleasure driv-




A single piece of fiberglass-reinforced, molded plastic
serves as combination fan shroud, windshield wiper
reservoir, and radiator overflow tank for closed cool-
ing system. Exhaust-gas recirculator speeds warmups,
cuts smog. Optional engine package with twin exhausts
gives 250 bhp net, while the standard V8 puts out 2325,

ing my Buick—handles with ease at turn-
pike speeds and takes the bumps right out
of the road.” “I have never had a bad Buick
in my 30 years of ownership.” “It's one of
the prettiest cars on the road today—really
the prettiest.” “I feel good driving it!”
“Good resale value—I] trade every two vears

Electra's spare rests so far forward that you have to
climb into trunk to retrieve it. Luggage compartment
is fully carpeted. Electric trunk release (optional) has
button in glovebox. Ample rear overhang makes the
Electra harder to parallel park than most, but driver
can see all four fenders, so he needn't park by ear.

and pay about $1000 difference on a new
Buick.” “Troublefree and dependable.”
“Lots of room and luxury inside.” “Roomi-
ness, spacious trunk, good visibility.” “Re-
markably fine quality of workmanship to
my absolute amazement, both on this and
my previous 1972 Buick.” * Kk x

Summary of 1973 Buick Electra Owners Reports®

Total miles driven .....1,041,244 Specific dislikes: Dealer repairs sotisfoctery?
Poor gas mileage ......... 25.1% [ A PO T6.8%
Body styles: Poor workmanship .........10.2 L e T DI 1
Four-door sedan ..... v 31& Rattles e e |
Two-door hardtep ......... 6.7 Cold starts ... _....._.. &0 Dealer service opinien:
Wind nolte .. ........... 5.1 Good to excellent ... .. . 36.4%
Sl ik o Average to poor S
Local dr?'-'ing ............. 9.7 w;':;;““:?:':"::"ld you m:fj?“t Workmanship opinion:
Long 3PS .....0c0uusnnnns 128 oo piudpamions " ehdch el Good to excellent £6.3%
ship ....... 83 t 17
Changed styling .. ... .... &3 Average to poor .
Why did vou buy an Elufru? Remove smog devices ..... 57
P:ﬂ |xp:rlenc¢': i .. 45.9% Change ashtray location £l IST*:: Electra your only cﬂ‘;n 2%,
Stylin e 4.2 : 8
C-'Imfgrf b G S SR Ty 11.0 Hod any mechanicol trouble? No mo veeeeno-BLB
Lt IR e | P No e R 4 Other cars owned:
e R 9.6 | [ SR —: Buick o R o —— 6.2%,
What of trouble? {F::l:;rnlﬂ e H%
Specific l&ﬂ. Electrical .__......_.._..... 39.0% Bantlas o oo R AT 93
Ride . P, | K| Windshield wipers ....... 9.1 Volkswagen .. ... ........ 63
Hundilng AT Carburetor __.............. 9.1 2 3
Comfort 45.1 Age distribution of owners:
Styling ... .35.9 Did you repair it yourself? 15-29 years : 45%
Performance 7.0 Ne ...... e A% 30-49 years . 398
Roadability ........ T Yes e R e Y 50-plus 559

Percentages might not equal 100% due to rounding or insufficient data.
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PM’s ideal
fishing machine

'by Robert D. Stearns

Noted fishing and boating authority
Bob Stearns is also a marine biol-
ogist, Miami University researcher
and lieutenant commander, USNR.
Here he predicts the offshore fish
chaser of the future. If and when a
boat is produced that meets PM's
specifications, we will feature it.
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[] Trimmable V-hull
[] No-snag gunwales
[] High-low headlights
[] Inner fiotation ring

[] Transom lift-out ladder
[ Fish-finder console
[ Remote control transducer

[] Console toilet

[] Recessed cockpit lighting 0O Retractable windshield

[] Cockpit drain channel [ Multiple power options

I "‘"""""!'W-u----r e

FlVrying to predict what your big-water

fishing boat will look like a couple years
from now is as difficult as trying to fore-
cast next week’'s weather. Fishermen are an
uncommonly imaginative breed, but much
like the underwater quarry they pursue
with such dedication they are unpredictable
and fickle. The “in" boat of today is often
“out” tomorrow.

Still, certain trends have surfaced re-
cently. To construct PM’s fishing dream for
the future, we'll try to project ahead,
though additional innovations we can't im-
agine now will also undoubtedly arrive.

First let’s look at the hull. In spite of the
popularity enjoyed by trihulls, the newer
versions of the V-bottoms are making off-
shore inroads. The so-called deep-V that
gained so much fame in ocean racing has
appeared in modified form in many newer
fishing boats. Usually referred to as the
“modified deep-V,” these hulls feature a
14 to 24° deadrise (the angle between a
line drawn straight across the transom from
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chine to chine and another line between
one of the chines and the keel). The reason
is simple: Fishermen are becoming more
exploratory, and exploring means covering
vast watery distances. A hull that is rough
riding and wet takes all the fun out of such
expeditions, and the deep-Vs definitely rate
tops in riding comfort. Even now it is not
uncommon for south Florida anglers to
cover 200 or more miles of ocean in small
open boats in a day’'s fishing.

Most likely our hull of the future that
will head out on deep water will continue
the deep-V trend with numerous modifica-
tions. Deadrise will probably be 20 to 28°,
a slight increase over today’s most popular
models. “Steps,” those horizontal longitudi-
nal strakes that provide lift, will be com-
puter-designed to best width and angle for
top performance over a much wider variety
of sea conditions. Speed is essential for
great distance, and a boat forced to slow
down by a little chop won't fill our bill.

Trim tabs have gained popularity recent-
ly, especially with deep-V enthusiasts. In
the future there should also be adjustable
remotely controlled trimming surfaces at
various points along the steps, allowing a
fisherman to vary riding characteristies to
suit an even larger range of sea conditions.
You might want to increase forward lift
in a following sea to prevent the bow from
burying, or to decrease lift in that area to
reduce pounding in a head sea.

Molded-in-place transom wells are get-
ting more attention. They can be kept dry
for storage or flooded with circulating sea-
water for carrying live bait, One nice thing
about transom wells: They increase the ef-
fective length of the boat while adding very
little weight, so a 22-footer with two-foot
wells will perform like a 24-footer, improv-
ing the ride in choppy water.

Our future transom wells should have two
more features: remotely controlled trim
tabs molded into the bottom of the wells
and retractable boarding ladders, one on
each well, for boarding ease and safety.

Gunwales will be flat and wide, 10 to 12
inches, with nonslip surfaces. There will
be no protrusions, and all cleats will be
recessed so there is nothing to trip over,
nothing to snag a fishing line. Inboard
edges will be padded for added comfort
when you're leaning against them while
underway or fighting a fish. A gunwale gate
in the topsides would make boating a big
one easier.
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RETRACTING WINDSHIELD
WITH GRAB-RAIL FRAME

[l

RECORDING
/ DEPTH/FISH
FINDER

CONTROL
CONSOLE ™

TACKLE
DRAWERS

MARINE TOILET

ADEQUATE
FREEBOARD

LEVELER TRIM TAB FLAPS

Under the gunwale, around the entire cir-
cumference of the boat, there might be an
air-bag flotation collar that automatically
inflates if the boat becomes filled with water
or capsizes.

Large-capacity and locking fishing-rod
racks will store a dozen rods securely under
each gunwale., For night fishing, soft in-
direct lighting under the gunwales would
spill no light overboard or into the helms-
man's eyes. More boats will have high-low
headlights for night running, docking and
reading clear water.

Many innovations will be developed for
the bilges (between the cockpit sole and the
keel). Water-and-gasolineproof closed-cell
polyfoam can strengthen the outer thirds
of the bilges. The center section over the
keel will be open, or have a ballast tank in-
stalled for flooding when seas are rough or
causing a roll during drift fishing in a beam
sea. Large, stainless-steel scupper grills




FORWARD HIGH-CAPACITY

CASTING .
PLATFORM  CRAINS

INSTRUMENT AND

CONTROL PANEL i

BAIT BOX

OUTBOARD
ENGINES
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FUEL TANK \ :

FIGHTING

FUEL TANK

CHAIR
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GUNNELS

RECESSED
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i
OUTBOARD-WELL
DRAINS
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REMOVABLE CHAIR
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STORAGE UNDER
PLATFORM

could drain cockpit water through this cen-
ter tunnel. Two 1000-gallon-per-hour auto-
matic bilge pumps would remove the
dangerous water that can create unstable
ballast above the waterline in a self-bailing
boat.

The center console, well aft for comfort,
could feature a built-in recording fish/depth
finder connected to a remotely controlled
transducer that aims down or in any direc-
tion. Short and long-range radio telephones
inside the console would have telescoping
antennas. The sprayshield of tough plastic,
framed with an aluminum grab rail, would
retract into the console. Inside, removable
drawers for tackle will have their own lids
for moving about. For family fishing, an
enclosed marine toilet can be installed. Com-
plete canvas curtains will enclose the cockpit
for cruising or shower protection, Within
the console, a secret compartment could
house a burglar alarm.

P

1/0 OR DUTBOARD ENGINE

BILGE

D/F TRANSPONDER” PUMPS

Inside one of numerous lockers will be a
refrigerator for ice and food. The deep gun-
wale-to-gunwale fishbox will be topped with
a snap-on cushion. Overall boat length will
be 20 to 25 feet, with a beam of 8 feet, for
sasy trailering.

Future power should offer many options.
Conventional outboard, 1/0 stern drive, in-
board or rotarv-combustion engines may be
chosen to drive remotely controlled varia-
ble-pitch propellers or water jets. Turbine
jet power may be harnessed to props or
provide thrust of air or water. Fishermen
will still need a great variety of trolling-
to-top speeds plus high maneuverability and
control. Tunnel enclosure of propeller blades
and tilt options should help protect lower
units when a fish heads for thin water.
Oversize fuel tanks will use latest tech-
niques in safe, fire-retardant installations.
And it’s a safe bet most fishermen will still
prefer two engines rather than one. * %%
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What preserver

If you owned a boat like this . ..

Starcraft 15 uses Types | to IV.

Sylvan 28 has 1, Il or 1l plus IV.

f you own a boat, or even plan to rent or ride in one,
yvou need to check the new federal regulations. The
recent Boating Safety law now makes it necessary for
every boat to carry approved life preservers for every
passenger. Though the law applies only to federal water-
ways (and that includes most of the boating waters in
the country), nearly all states are also passing similar
statutes to cover any ponds that have been left out. It
makes sense. A little rowboat on a river can turn over
more easily sometimes than a large power craft out on
open seas. Now the rules specify preserver types for every
kind of boat. This year it may be more difficult to drown.
Approved life preservers are called personal flotation
devices (PFDs) by the Coast Guard. They are divided
into five categories—according to the amount of buoy-
ancy and performance yvou can expect from them. Which
PFDs you must use depends on the length and type of
your boat.

Type I personal flotation device is designed to turn an
unconscious person from face downward in the water to
vertical or slightly backward position. As it must have
more than a 20-lb. buoyancy, it is the type for rough
water, but it is not very comfortable to wear.

Type II provides the unconscious person with the same
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Duo Sprite,
craft without power, now needs PFDs.

like all sailboats and

Old Preservers — New Types
160.002, 160.003,

160.004, 160.005 ...... Type |
160.009 ring buoy ...... Type IV
160.047 vest ............ Type Il
160.048, 160.049

cushiong ............. Type IV
160.050 ring buoy ....... Type IV
160.053 work vest ...... Type V
160.055 presarver ....... Type |
160.060 vest ........... Type I

160.064 special devices—

Devices worn may equal Type Il
or Type Ill. Type Il is marked
“may not turn unconscious wear-
er.” Grasped device equals IV.



must you pick?

.. . you'd buy

New laws require

a PFD whenever you're

in any boat . . . and
sometimes when you’'re not!

by George Daniels

Type |1—These personal-flolation devices may be
bulky to wear but are designed to turn an uncon-
scious person face upward in the water. The 20
pounds of buoyancy will float wearer in vertical or
in slightly backward position. This is.-the PFD rec-
ommended for extended rough-water use offshore.

Type Ill—Less buoyancy (15%: Ibs) but more
freedom of action are found in these PFD designs.
Wearer is turned face up if unconscious; models
with collar help hold head up. Racing jackets,
like those by Gentex at left may have leg straps
to prevent ride-up, give driver added protection.

Type lll—Suitable for more shellered waters
where man overboard may be picked up quickly,
these PFDs are for conscious wearers, sailors,
even ski jumpers with model above. Stearns makes
models at left. Sears, others have similar PFDs.
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position change, but may have as little as
15V -lb. buoyancy, permitting a more com-
fortable design suited to average boating
conditions.

Type III, with at least 15%-1b. buoy-
ancy, is designed to keep a conscious
person in a vertical or slightly backward
position. As less position-turning is nec-
essary, this one can be designed for still
less bulk and more freedom of action.
You can wear it for boating activities likely
to result in frequent dunkings, as in windy
weather while sailboarding.

Type IV, with at least 16'5-1b. buoyancy,
is designed to be thrown to a person in the
water and to be grasped, not worn. Buoyant
cushions and ring life buoys are both in
this class.

Type V is the special purpose PFD cate-
gory for specific and restricted uses. The
only preserver of this type now approved is
a “work vest” used around merchant ships.
Other Type V PFDs may come later.

You can continue to use your present Coast
Guard-approved life preservers, as long as
they are serviceable, if they are the type
permitted for your boat. Check our Old-New
chart on page 138 to compare preserver
numbers with type classes. All PFDs must
be immediately accessible and of the proper
size for the wearer. Small voungsters will
need child-sized PFDs.

Boats under 16 feet long, including canoes
and kayaks, must carry at least one PFD of
Type I, I1, III or IV for each person aboard.
You can choose any regular type or its
equivalent under the old number system.

Boats over 16 feet must carry a Type I,
IT or III (not IV) for each person aboard,
except for canoes or kayaks where a Type
IV is permitted for each person.

All boats, however, must carry at least
one Type IV for man overboard emergencies.
If this is a permitted type for your boat

Type IV—Intended for throwing to a man overboard,
these preservers can count as the required PFDs
aboard craft under 16 feet in length. Larger boats
must carry at least one Type IV ring or cushion.
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Special-purpose PFDs are permitted for white-water

events in canoes and kayaks. Extralight air-cell
vests like Flotherchoc models above from Old Town
Canoes use sealed polyvinyl sacs for the flotation.

and you ecarry one for each person aboard,
that's all you need. If your boat is over
16 feet and is required to carry one of the
other types for each person, the Type IV
must be carried as an extra. The only time
you would not be required to carry a Type
IV is when you're out alone and have one
of the other required PFDs, or if all aboard
are wearing such PFDs. The easy answer:
Carry an approved buoyant cushion along.

An exception is made for white-water
canoes and kayaks enclosed by a deck and
spray skirt. Since some regular PFDs might
be difficult to wear while paddling, you're
permitted to wear a vest-type life preserver
that contains permanently inflated air sacs.
The sacs must be made of not less than 12-
mil polyvinyl chloride film. If you weigh
more than 90 pounds, the rules require at
least 150 sacs and 13-1b. buoyancy. If yvou're
under 90, it's 120 sacs or more and 8'5-lb.
buoyancy. Canoe and sport suppliers carry
these special vests.

If your boat is less than 16 feet, you can
get by with Type IV buoyant cushions, but
they are difficult to wear in the water and
now is a good time to get approved vests or
jackets while keeping the cushions as extras.

So long as you carry the required type
and number of PFDs for all aboard—even
for water skiers being towed behind—pas-
sengers may wear any other flotation de-
vices, approved or otherwise, or none at all.
And if you fall overboard, just yell for a
Type IV. * & &




Inside that

rotary-powered

outboard

Rumors put it at 300 hp—
world’'s most powerful kicker

SPAREPLUG
IONE PER ROTOR
HOUSING]

CRANKSHAFT

TIGN COIL
E R

Pl ‘.'LUGF

ROTOR
HOUSINGS
CONTAINING
THE TROCHOID
SHAPED WEAR
\UAF ACE

- 'l'

CEMNTER B SINGS '!
HAVE FLAT WEAR

SUAF ACE ONMN
BOTH SIDES

END HOUSINGS -
MAVE A FLAT
WE AR SURFACE
O ONE SIDE
ONLY

Torque to spare puts the R-C rig out in
front of conventional tunnel-hull racer.
Factory team drivers say trimming flighty
airborne hulls is now easier, safer.

Under the cowls of the new rotary com-
bustion Wankel-type motors from
Outboard Marine Corp. are stacked some
mighty potent mills. Four complete combus-
tion chambers—each with individual car-
buretor, condenser, sparkplug and rotor—
drive one central crankshaft. Output is
estimated at 300 hp with a peak of 8000
rpm. That makes these the most powerful
outboards ever built.

No engines will be for sale, however, until
at least 1975, according to OMC’s Marine
V-P, Charles Strang. His engineering ace,
Si Metcalf, will only admit to a displacement
of two liters (about 122 cu. in.) and two-
thirds more horsepower than current top
high-performance machines. Extensive rac-
ing and testing are already under way.
Evinrude and Johnson factory drivers re-
port outstanding acceleration torque plus
power for safer nose-down trimming. * * %

Taking the wraps off, ace unlimited driver Bill Muncey
shows top half of Evinrude's new rotary high-perform-
ance mill. Johnson is testing a similar engine.
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Bolens QT-16:

big but
quiet

Power equipment is
the source of much
unwanted noise.
Here's how Bolens
soft-pedals its

16-hp tractor

by Gerald Kratsch

hen you start the engine, you know

the Bolens QT-16 is a different breed
of cat. It doesn’t roar. For a garden tractor
that boasts 16 hp, it's pretty quiet.

The QT-16 was developed in response to
the public’s growing awareness of noise as
a pollutant. In some localities—Chicago, for
one—permissible noise levels for outdoor
power equipment are being spelled out.

In field tests, Bolens’ new tractor report-
edly produces 69 decibels at a distance of
50 feet. In similar tests, other comparable
tractors were said to record from 74 to 87
decibels. The decibel is a common unit used
in measuring the intensity of sound at its
source, A big rocket blasting off, for ex-
ample, produces 180 decibels in its immedi-
ate vicinity, and a household vacuum cleaner
generates from 60 to 70 decibels.

Bolens engineers produced a “quiet” air-
cooled, gas-engine tractor by including these
features in their design:

AUTOMOTIVE-TYPE
STEERING WHEEL

AlIR INTAKE

EXHAUST

SPRING SEAT

CURVED SHEET-METAL
ENGINE ENCLOSURE

10.50X23 WHEEL

\
48-IN. MOWER
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® An Onan four-cycle, two-cylinder engine
that’s different from earlier Onan power-
plants. Forces from its horizontally opposed
pistons tend to cancel each other, permitting
the engine to run more smoothly. It’s made
of die-cast aluminum and has steel cylinder
liners. Air intake is through an exterior
rotating screen, and carburetor air is chan-
neled through a baffled rubber duct, into a
sealed air-cleaner box.

® Rubber mounts isolate and cradle the en-
gine, reducing transmitted vibration.

The QT-16 has an in-line drive
train and a hydrostatic trans-
mission controlled by a foot
pedal. It comes equipped with
a 48-inch center-mount mower
and has a list price of $2195.

Biggest tractor in the Bolens
line is this 18-hp machine. It
is 12%: inches longer and 12
inches wider than the QT-16,
but it costs more and has no
special noise-muffling design.

® A large muffler is enclosed under the hood.
® Curved sheet-metal surfaces enclose the
engine on all sides. (Flat sheet metal tends
to act like a drum in transmitting noise.)
@ Noise-damping material is used on in-
terior walls of the hood.
® Engine exhaust is directed towards the
front, away from the operator.
® Slower power-takeoff speeds (for attach-
ments) reduce vibration,

The result of these improvements: a gar-
den tractor easier on the ears. * *
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by Ivan Berger
PHOTOGRAPHY EDITOR

Most popular Auto Sen-
sorex equipment in-
cludes waist-level finder
(shown on camera,
open), standard eye-level
prism finder, and 28-mm,
135-mm and 35-mm /2.8
EE lenses. More EE lens-
es are coming, and a
dozen non-EE wide-
angle, tele, zoom and
macro lenses from 17-
mm ultra-wide to 200-
mm (in addition to the
longer, non-Miranda
lenses) can be used
with manual metering.

Ultra-versatile electric eye:
Miranda’s new EE Auto Sensorex

lectric-eye exposure control isn't just
for the beginner. Add it to an ad-
vanced camera, and you have an even more
versatile tool than you began with.
Miranda’s new EE Auto Sensorex is a
good example. Even before the electric eye
was added, the Sensorex was one of the
most versatile 35-mm cameras around. In-
stead of the permanently mounted penta-
prism finder of most 35-mm SLRs, it has
removable finders; in seconds, you can re-
place its prism with a folding, waist-level
finder for low-angle shots, or a critical-
focusing finder (not shown) for technieal
photography. And since the Miranda body
is shallower than the bodies of most other
reflexes, there's room to mount adapters
for Exakta/Topcon, Nikon and Pentax/
Practica mount lenses, yet still have them
focus to infinity. (Adapters are also avail-
able for lenses from Canon, Contax, Leica
and Nikon rangefinder cameras, too, but
because their bodies are slimmer than the
Miranda's their lenses will not retract
enough to be focused at infinity, and must
be used for close-ups only.)
Not that the Miranda system really lacks

MIRANDA




Normal f-stop scale plus EE set-
ting gives choice of manual or
automatic exposure control at
all times. Lock button (arrow)
keeps diaphragfm from slipping
out of EE position accidentally.
Meter operates and scale is
visible with waist-level finder
shown, or with prism finder.
Meter selection switch sur-
rounds rewind crank.

Light-collecting slits on mirror are for
dual-pattern meter. On “spot™ setting,
meter reads light only from the 2 percent
or so of the image area covered by the
central circle; on “average” and manual
settings, meter uses all slits (about V2 of
image area). To keep sky light from affect-
ing average readings, bottom of mirror
(top of the upside-down image projected
on the film) has no light-gathering slits.

PHOTOS BY ROBERT D. BORST




PHOTO BY THE AUTHOR

Low-angle photos (above) are easy, using waist-level
finder. Below: Meter indications as seen in viewfinder.
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lenses of its own. There are now about a
dozen lenses in the line, from 17-mm ultra-
wide angle to 200-mm_telephoto, a 90-230-
mm telephoto zoom, plus a macro lens—and
Miranda-mount lenses up to at least 800-mm
are available from other manufacturers.

But for the EE Sensorex, Miranda had to
bring out six of those lenses in new ver-
sions—with more revised lenses coming
soon. The reason? Automatic control. Set
one of the new lenses to EE, and the EE
Sensorex will automatically adjust the f-
stop for correct exposure, taking either a
central spot or wide-area average meter
reading, according to your setting of the
meter switch. Making the lens close down at
the moment of exposure to the aperture
selected by the camera’s meter (instead of
the aperture selected by the photographer,
as non-EE automatic lenses do) took some
extra linkage in both camera and lens.

But the new system is compatible with
the old: The new lenses work just like the
old on Mirandas with nonautomatic meter-
ing, and old lenses work on the new camera,
though you still have to set their f-stops.
Whatever the lens, the EE Sensorex offers
both spot and average readings (about 2
percent and a third of the picture area, re-
spectively—exact coverage depends on the
lens’s focal length), not just the average
reading of other Sensorexes. (Spot meter-
ing is only unavailable when you take
manual readings with an EE lens.)

Once I got over the hangup of remember-
ing to lock the lens into EE position and to
switch the meter on, I got nice, uniform
contact sheets without under or overexposed
shots. Since meter coverage varies with the
lens in use, it takes some practice till you're
sure just what is and isn't metered (a prob-
lem with all meter-in-the-mirror cameras),
but it's not too eritical.

Aside from that, my only gripe was the
finder screen—a little dimmer and harder
focusing than some others I've used. Maybe
I'm used to microprism focusing screens;
but even so, Miranda's rangefinder screen
(and almost everybody else’s) should be
diagonally split instead of horizontally—
that way, horizontal objects would be as
easy to focus on as vertical ones.

The Miranda Sensorex EE, with /1.4, 50-
mm lens, sells for less than $400; the Senso-
rex II, with manual, average-reading meter,
is about $60 less. For information, write
AIC, 168 Glen Cove Rd., Carle Place, N.Y.
11514, * % ok



World’s

most versatile

tele lens

New Vivitar
zooms from 70 to 210 mm—
and focuses to 3 inches!

by lvan Berger

PHOTOGRAPHY EDITOR

PHOTOS BY ROBERT D. BORST AND IVAN BERGER
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he ideal lens, I've always felt, would be a

lightweight, compact, ultrasharp, f/1.4, 20-
to-200-mm zoom that could focus all the way
from infinity down to an inch or so. That's a
tall order, and enough to make most lens de-
signers shudder. But the designers of Vivitar's
new Series 1 lenses have just come up with the
closest approach to my dream lens yet: a sharp
(I wouldn’t quite say ultrasharp), reasonable-
sized, 70 to 210-mm f/3.5 zoom telephoto that
focuses down to about three inches. At that
distance, it makes photos nearly half life-size
on the negative (and considerably bigger than

Control collar on Vivitar
70-210-mm lens controls
zoom and focus, provides
balanced grip. Zoom, fo
cus and f-stop settings
areé grouped l.".|l:‘ISF‘:|:.' to-
gether, are all visible

from top of camera.




remote and power

weight, balance and handle
handle should be part of
not part of its lid); if you
your projector on a high s}
it above your head, too. S«
takes to load a box of slid
and whether the slides will
there, with no danger of s
ple a cardboard slide, then
with your hands and run :
projector, to see how jam-
If it does jam, see how e
can be cleared. And comg
projectors, side by side, pro
lar slides—see which 1s

L‘. -t :-—h

Ultraclose-up capability of new Vivitar lets it shoot they are in normal-distance shooting (only true macro
as close as 3 inches from its own front element (top). lenses have flat fields close up), but they're even
Close-up results (above) aren't as sharp at edges as sharper at the center than this engraving shows.
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life when enlarged). And though I've been
reluctant to use zooms before (I've found
them awkward and unsharp), I took to this
one like a duck to water.

For one thing, it's a very easy lens to
use. Just twist the big, fat, easy-to-grip,
vinyl-knurled sleeve for focusing and slide
it back and forth to zoom—accomplishing
both functions with a single control. The
control moves in the logical directions, too:
You slide back the ring to pull the image
“closer” by zooming to a longer focal length,
and focus clockwise from infinity down (the
same direction as just about every camera
I've used except the Nikon and the old
Contax). The f-stop control is small and
set well back, so there's no possible way that
yvou can confuse it with the zoom/focus
sleeve.

Weighing 31 ounces, and measuring 6%
inches long by 3%s inches in diameter, the
Series 1 T0-to-210-mm is about the size and
weight of ordinary zooms, but it's well bal-
anced and its control sleeve is just where
your hand will best support the lens for tele
shots. And having a sleeve full of focal
lengths so handy, as any zoom-lens user can
tell you, gives vou a lot more flexibility in
choosing viewpoints and camera angles, and
in precisely cropping in the camera image
(vital for good slides). I found the lens as
gsharp and contrasty as my conventional,
nonzoom 135-mm tele at all distances from
infinity down to its minimum normal focus-
ing distance of about 614 feet. At this dis-
tance (a bit closer than the average for
zoom lenses in this focal length range), you
can cover a field as big as 22 x 32 inches at
70 mm—enough to shoot a vertical head-to-
leg shot of a medium-sized adult—or zoom
in to cover a field of 7% by 11 inches at
210 mm. which is just enough for a tight
head shot.

But that’s just the beginning of this new
Vivitar's close-up capability. Pull the con-
trol sleeve back to its 210-mm setting, push
a latch button on the left side of the lens
barrel, twist two finger grips left to align
the yellow “Macro” inscriptions on the bar-
rel and sleeve, and things start happening
inside the lens. You're still focused at 6%
feet, but now you're in maecro range, ready
to focus on any object down to 11% inches
away from the focal plane—which is as lit-
tle as three inches from the front lens
surface.

In macro range, you don't turn the con-

In macro mode, fast-focusing capability helped keep
moving kitten in sharp focus (top); good balance
helped keep even hand-held 1/30 second shot (above)
sharp. Closest normal-mode focus distance (6 feet,
62 inches) covers field areas shown at 70 mm (below),
210 mm (bottom photo). Closer than that, use macro.
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The house
that has its
furnace

In the sky

Solar-heated homes, costing
almost nothing to operate,
are at last nearing reality
with this latest version

so simple in design that you
can even buy plans showing
how to build one yourself.

by Omer Henry

Gan you heat your house for nothing?
Probably not quite yvet, but vou can
come pretty close with the latest in a series
of solar-heating systems designed to bring
into reality man’s long-sought dream to
harness free energy from the sky. Known as
the Solaris system, it’s the culmination of
vears of research by Dr. Harry E. Thom-

Latest solar-heated design has lost
greenhouse look of earlier models,
offers clean, contemporary styling
with generous living space. Only
“giveaway” is steeply pitched ga-
ble on which heat-trap panels are
mounted. Low extension on the left
covers solar-heated swimming pool
with roof that doubles as sun deck
and auxiliary reflector to increase
heating capacity of traps.
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ason, a graduate physicist, and his engineer
son, Harry Jr. So promising is the newest
version that the Federal Housing Adminis-
tration has already approved the basic de-
sign for government-insured mortgage
loans—a significant step for the traditional-
ly cautious FHA—and a major equipment
supplier, Edmund Scientific, is publishing a
booklet of construction plans for use by
architects, contractors and even do-it-your-
selfers interested in building their own
solar-heated homes,

It all started more than a decade ago
when Thomason unveiled his first solar-heat-
ed home under somewhat less than ideal con-
ditions. The gawky, odd-looking structure
near Washington, D.C., vaguely resembled a
greenhouse with large expanses of glass-
faced roof panels extending all the way to
the ground. The idea was to trap solar heat
behind the glass, use its energy to heat
water flowing down the roof, then use the
resulting hot water to warm the house. It
worked fine when the sun shone brightly—
but the sun didn’'t always shine. On the im-
portant day of the test demonstration, news
reporters and government officials looked on
dubiously as Thomason nervously eyed the
cloud-darkened sky and a steadily falling
thermometer gauge. An unusually long
string of sunless days had dropped the
temperature of his hot-water supply to
below 60° F.—hardly enough to heat a
house to the required 70° to 72° F. Pes-
simists shook their heads and said the sys-
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tem would never work. That was in 1959. Thomason can
laugh about it now—but it wasn't funny then.

Today's house is a far cry from that early beginning.
Gone is the glassy greenhouse look, replaced by smart,
contemporary styling. The solar collector panels, instead
of running to the ground, stop at the normal roof line and
thus are much less conspicuous. Extending out from their
lower edge is a shiny sun-deck roof that acts as a huge
reflector, bouncing additional sun rays up to the solar
panels above. Adding the reflector increases heating ef-
ficiency by as much as 30 percent, Thomason found. Other
improvements, such as slowing the water flow to let it
absorb more heat and installing better insulation to re-
duce heat loss, also helped. As a result, sun-heated water
now runs off the roof at sizzling temperatures at times
approaching the boiling point.

Gone, too, is the costly, cumbersome 1600-gallon steel
drum Thomason originally used as a hot-water storage
tank. In its place is a simple bin made of waterproofed
concrete block, Surrounding the bin, located in the base-
ment, is a bed of coarse stones, Water heated by the solar
roof panels flows down into the bin where its heat energy
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Basic principle of solar heating is
shown above. Water pumped up to
roof ridge cascades down southwest
slope through heat-trap panels, at
times reaching temperatures near boil-
ing point. This hot water flows into
storage tank under house where its
heat is transferred to surrounding bed
of coarse stones. Air blown through
the stones picks up heat and pipes it
through ducts to warm house. At same
time, water also heats domestic hot-
water supply and swimming pool. As
stored water cools, it's pumped back
up to roof for reheating, and cycle
is repeated to keep water constantly
hot. In summer, system is reversed.
Water is cooled by refrigerating coil
and pumped up to northeast side of
roof. Here it bathes roof, helping to
cool house, and is further cooled itself
by evaporation. Air blown through the
cold stones surrounding water tank is
also piped through house to cool it.
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Winter heating and summer cooling, too

is transferred to the adjacent stones. Air
forced through the stones by a blower picks
up the heat and circulates it through the
house in conventional warm-air heating
ducts. As water in the bin cools, it's pumped
back to the roof, reheated by the solar traps,

First solar house built by Dr. Thomason in 18589 is
still in use today—14 years later. Though less efficient
than newer models and suffering a bit from glass-
sided “greenhouse’ look, it proved method workable.

How clever use of roof reflector augments heating in
winter is shown in diagram below. Reflector is angled
so as to catch low sun rays in winter, but deflect them
away from heat traps when sun is high in summer,
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TO PREVENT OVERHEATING
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then returned to the bin hot again in a
constantly repeating cyele.

Because water is one of the best heat-
storing mediums known, it can keep a house
warm not only throughout the night, but
even over a fairly extended period of sun-
less davs. In cloudy weather, the heat traps
continue to operate, though at reduced out-
put. The Solaris system also produces hot
water for domestic use and, in Thomason’s
case, maintains an indoor swimming pool at
a comfortable bathing temperature for
vear-round enjovment,

Another system feature is that it can
easilyv be “reversed” to provide a simple,
inexpensive form of summer aircondition-
ing. Incorporated into the water-storage bin
is a refrigerating coil operated by a “4-hp
compressor. In summer, the coil cools the
water and this, in turn, chills the surround-
ing stones. Air blown through the stones is
cooled and circulated through the same
ducts to cool the house. Moisture condenses
out as it passes through the chilled stones,
leaving cool, dry, dehumidified air without
the need for a separate dehumidifier.

The water in the storage hin, instead of
being pumped through the heat-trap panels,
is spraved out over the opposite side of the
roof. As it bathes the roof, it helps to pro-
vide additional house cooling and is itself
partially cooled by evaporation, Unlike con-
ventional airconditioners that must run
constantly through the heat of the day, the
compressor in Thomason’s system is turned
on only at night when temperatures are
lower and it can operate more efficiently.
This is important considering that aircon-
ditioners constitute a major source of pow-
er consumption in summer. By operating
only at off-peak hours, Thomason’s system
avoids this heavy drain that often results
in brownouts and blackouts.

Depending on location and climate, the
Solaris svstem can supply 60 to 90 percent
of a home’s heating needs—not perfect but
surprisingly good. In northern areas, sup-
plementary heat, usually a gas or oil burner,
is required on extra-cold days or over long
periods of sunless weather. Even at that,
fuel costs are remarkably low. In Washing-
ton, D.C., Thomason has been able to run




his three-bedroom house on about $7 worth
of oil a year, Out in Coos Bay, Ore., where
winters get really rough, one builder using
the Solaris system is well pleased with the
results. While neighbors complain about
monthly heating bills of $60 to $70 for oil,
his own have been averaging only $7 to $12.
His highest bill was $20 for February in
1969—the worst winter at Coos Bay in 50
years!

Installation costs for a typical Solaris
system run around $2000 to $2500—about
double that of a conventional heating plant.
Does solar heating make sense if you're go-
ing to need an auxiliary furnace as well?
The answer may be yes for several reasons:
First, though initial costs are high, they're
offset by substantial savings in operating
expense, even where supplementary heat is
required. Secondly, with predicted fuel
shortages to come and steadily rising fuel
costs, such a system may become almost a
necessity to augment conventional heating
and lessen the drain on critically depleted
fuel supplies. Thirdly, you get central air-
conditioning as a virtually free bonus.

Certainly the system makes most sense in
moderate climates where little or no auxil-
iary heat may be needed. Recognizing this,
the Thomasons have developed a simplified
version, shown below, for warm, sunny
southern climates. It requires no additional
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Handy booklet of plans, available from Edmund Scien-
tific, explains basic solar-heating principle and in-
cludes many construction details on fold-out pages
(top photo). Though not intended to serve as complete
architect’s blueprints, plans offer a helpful guide
to any architect or builder. Booklet sells for $10.
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Simplified system for mild climates requires only so-
lar-heated water reservoir on roof and storage pit un-

der floor. House is heated by warmth radiating up from
the floor as pump circulates water to keep it hot.
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Cutaway of typical solar-heat-trap panel
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Easy-to-make solar panels, shown above and in diagram
at left, are constructed of common, readily available
building materials. Channels for water flow down roof
are formed by standard corrugated aluminum roofing
covered with panes of glass. Glass traps solar heat,
warming water as it cascades down roofing channels.
Heated water collects in trough along roof eave, then
is fed to hot-water storage tank in home's basement.

heating at all and is less costly to install.
Readers interested in knowing more about
the Solaris system can obtain a booklet of
plans and specifications for $10 from Ed-
mund Scientific Co., 101 East Gloucester
Pike, Barrington, N. J. 08007. Standard
building materials are employed through-

Underground heat-storage “tank” in basement is con-
crete-block bin surrounded by coarse stones and topped
with black polyethylene—much simpler than costly
special 1600-gallon steel tank used in early model.
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out, even to the ingenious use of ordinary
corrugated aluminum roofing to form the
gpillway for water running down the heat-
trap roof panels. The system is so simple it
can be installed in existing homes, though it

is more readily adaptable to new construc-
tion. L

Small compressor located outside house provides sum-
mer airconditioning merely by cooling water in storage
tank and reversing heating cycle. Air is cooled by
the water and circulated through house by a blower.




New stereo
match mates
for your car

Heathkit’'s stack-mounting
cassette tape deck and
FM-stereo tuner make a
slick pair of go-togethers
for on-the-road hi-fi. You
can build one or both.

by Sheldon M. Gallager

With all the accessory equipment avail-
able for cars these days, many dash-
boards look like Christmas trees hung with
assorted gear dangling haphazardly down
around your knees, Not so with this kit-built
pair of stereo match mates designed especial-
ly by Heath for simple mounting and elegant
appearance. The twins consist of an FM-
stereo tuner and a stereo cassette plaver
that also doubles as a monaural recorder.
Both are identically sized and stvled to go
together as companion units.

A clever, versatile mounting system gives
you a choice of several different installation
arrangements. You can suspend the units
side by side, stack them wvertically or floor-
mount them on the transmission hump—all
with hardware supplied with the kits, The
hump-mount arrangement, shown at right,
above, makes for a particularly trim-looking
installation and offers several advantages.
It adds a swank “console look™ to vour car,
puts the units in the center, equally accessi-
ble to driver or passenger, and eliminates
the knee-knockers that often hang too far
below the dash for safe and comfortable
legroom. Even when dash-mounted, however,
the units are so slim—only 2% inches thick
—that they take up little space.

Everything is designed for easy opera-
tion without your having to take vour eves

Stacked neatly under dash on transmission hump
mount, Heathkit's twin cassette recorder and FM-
stereo units are equally accessible to driver and
passenger, do not block use of floor-type stick
shift. Front-loading tape deck makes it easy to
ship in cassettes without taking eves ofl road.

Tiny amplifier section plugs into rear of either
tape or tuner unit and provides power for both,
saving cost of having to buy two identical amps.
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off the road. The tape player loads from the
front. You just slip a cassette into a slot
and the machine turns on automatically and
starts playing. At the end of the tape, it
shuts itself off and out pops the cassette.
The added recording feature, not generally
found on car players, enables you to make
verbal notes as you drive along, such as to
describe passing scenery, keep a record of
route numbers, dictate business reminders
and the like. A switch on the mike lets you
turn the recorder on and off remotely with-
out having to fumble for a control on the
machine itself.

The tuning control on the FM receiver
is a large round roller that can be con-
veniently thumb-operated by feel. A light
blinks on when you’re precisely tuned to an
FM station to save yvour having to look at
the dial, and a second light tells you when
you've hit a stereo broadcast. Thus you can
tune in stations quickly and accuratelv
merely by watching the lights flash on out
of the corner of your eye.

Another handy feature is that the tuner
and tape deck both share the same basie
power supply and amplifier, saving the cost
of duplication. The power amplifier is ac-
tually built as a separate unit and plugs in-
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Similarly styled FM tuner (left) and cas-
sette player (right) each have three knobs
for volume, tone and balance adjustments.
Three-way “joy stick™ control on tape deck
provides fast forward, rewind and eject.
Mike for recording plugs into side of deck.

Rear view of stacked units shows how tuner
and tape deck are easily interconnected
with plug-in cables so both operate from
same power supply. Terminal strip at left
side of lower unit provides connections for
stereoc speakers. Units are shown on pedes-
tal-type hump mount for floor installation.
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to the back of either the tape deck or tuner
—whichever vou decide to build first. Later,
yvou can add the second component simply
by running connecting cables from it to the
power amplifier already installed on the first
unit, The amplifier operates on any 12-volt
d.c. source in a car, boat, camper or motor
home. Dual antenna jacks on the FM tuner
permit vou to feed both it and your car’s
regular AM radio from the same antenna.
Your car's antenna plugs into the FM tuner
and a second cable, also provided, connects
the tuner to your AM radio.

Construction is simplified by a preas-
sembled tape-transport mechanism in the
cassette player and a preassembled, pre-
aligned tuning unit in the FM receiver.
These come ready to install. There are only
four small circuit boards to wire—one in
the tuner, two in the tape deck and one in
the power amplifier. You can complete the
amplifier in an evening and the other two
units over a weekend. Sound quality comes
as close to living-room hi-fi as is possible in
a car-sized package and is surprisingly rich,
clean and full-bodied. Frequenecy response
is from 3 to 15,000 cyecles. Power output is
3V, watts per channel—seemingly a bit low
by home standards, but in a car enough to
blast you right out of your seat.

Prices for the kits are $29.95 for the
CRA-1000-1 power amplifier, $64.95 for the
CR-1000 tuner, and $89.95 for the CT-1001
cassette deck. Two stereo speaker systems
are also available, one containing two 5-
inch round cones for door mounting and the
other two 6 by 9-inch oval types for rear-
deck installation, both $19.95. The kits and
speakers are available from Heath Co.,
Benton Harbor, Mich. 49022, L B

Basic elements in construction are
illustrated above. Top photo shows FM
receiver with preassembled tuning
unit on circuit board and plug-in am-
plifier section at rear. Bottom photo
shows casselte player with ready-
made tape-transport mechanism at
left and two circuit boards at right.

Assorled hardware provided with kits in-
cludes U-shaped hanger brackets for un-
der-dash mounting, pedestal-type hump
mount for floor installation, interconnect-
ing audio, power and antenna cables,
and six straps for joining stacked units.
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How to drill
angled holes
accurately

The biggest problem
is to stop drill-bit
‘wander.” Here’s how.

by Walter E. Burton

Angle-drilling (left) is easy when
“grater” is first made with a
large twist drill held perpendicular
to workpiece (see inset photo).
Punch mark in wall of depression
serves as starter hole for lathe
center-drill; twist drill finishes
hole. Wires (below, right) show
angles of holes drilled through
metal bars and blocks by author.
Boring bar, second from right,
required drilling two angled holes.

TECHNICAL ART 8Y FRED L. WOLFF

DRILLED "CRATER'
STARTER DRILL /

PUNCH MARK

PHOTOS BY THE AUTHOR

rilling a hole at an angle can be a

frustrating job, especially when you're
drilling metal. Starting the hole is difficult
because the drill bit tends to wander or
grab, Finishing the hole is no cinch, either
—breaking through can be ticklish, with
jamming and bit breakage possible.

But there are tricks that can take some
of the headaches out of angle drilling.
First off, you must provide a surface per-
pendicular to the drill bit so it can start
squarely.

The simplest way to do this is to start
drilling with the bit at a right angle to the
surface and then tilt either the workpiece
or the drill until the desired angle is
reached. The latter is done when you're
using a portable drill in wood and other
soft materials, but locating the hole at a
precise point requires care. Another drill-
starting trick is to make a center-punch
mark at an angle, as shown in bottom, left
photo on page 160.

When using a conical “crater” formed
with a drill, start drilling as shown at the
left. The width of the crater side (crater
radius) should be nearly equal to the di-
ameter of the hole to be drilled.

After making a punch mark at the de-
sired location, begin drilling with a regu-
lar lathe center drill. Select a “stubby” one
since a steeply angled surface may cause
a twist drill to grab at the corners.

With the drilled-crater technique, it may
be desirable to use initially a twist drill
that is slightly smaller than the finished

¥
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Square starting is the secret

diameter of the hole. Best results with this
method will be obtained when the hole is
perpendicular or nearly perpendicular to
the crater side.

The use of a machined groove for a start-
ing land, shown below, right, is especially
helpful when several holes are to be drilled
at the same distance from the end of a rod
and at the same angle to its axis. The
groove can subsequently be removed by
machining the bar to a smaller size, as was
done with the one shown on page 159.

Although it is not practical to make too
deep a hole with an end mill, it can be used
to make a very neat starting recess, as
shown on page 161.

If a number of identical workpieces are
to be drilled, a jig can be made to speed
the job of starting and drilling holes at the
same angle,

The methods shown on these pages should
produce accurate results if care is taken in
locating the starting surface and in posi-
tioning the punch mark. Once started, drill-
ing should go smoothly until the bit breaks
through. The beginning of this moment
can usually be felt and often heard. Feed
slowly and carefully at this point, until the
drill emerges completely and runs free. If
bit jamming is a recurrent problem, clamp
a piece of scrap material to the bottom of
the workpiece for the drill to continue into,

CENTER PUNCH

Angled punch mark helps start a drill when angle and
hole size are both small. To keep the bit from drifting,
the entire drill tip should contact the punch mark.
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FILED NOTCH

When notch is filed or sawed in bar with one side per-
pendicular to hole axis, it provides flat surface for
drill. The technigue works fine when finished appear-
ance is unimportant. Punch mark and the use of lathe
center-drill give the most accurate start.

Machined groove is a variation of the notch method. '
Starting surface can be turned at any desired angle,
but groove must be wide enough for drill clearance. ‘



RIGHT-ANGLE
CHAMNNEL

End-milling a recess is the neatest way to provide a
starting surface for drill. When hole is to accommo-
date a pan-head screw, recess is milled slightly larger
than diameter of head, which seats squarely against
flat. Right-angled channel is typical use of method.

so that it will leave a clean-edged hole on
the workpiece.

A scrap block can also be used to aid start-
ing (top, right). When no finishing block
is used, there are usually some irregular
fragments (burrs) to trim away from the
bottom of the hole.

Secure clamping of the workpiece is im-
portant in angled drilling, since bit pres-
sure will tend to swing the workpiece down-
ward. When using a progression of drills
of several different sizes, start each drill
carefully to prevent grabbing. Generous use
of cutting oil is also helpful. And wearing
a face shield or goggles for protection from
flying chips is not just a good idea—it’s a
must.

* ok ok

|/
NOTCHED STARTING d
BLOCK

WORKPIECE

FINISHING BLOCK

Starting block of scrap material, notched to angle
desired, is clamped to workpiece; a finishing block
clamped underneath assures clean drill breakthrough.

1/4-20 SETSCREW

1/4” CUTTING BIT

Boring bar for lathe is made using the end-mill tech-
nigue. Grind cutting bit from high-speed steel, tap
hole to receive %4-20 Allen setscrew for locking bit.

JUNE 1873 161



HINTS

FROM READERS

When 1 replaced my wood screens with
aluminum combinations, I made this king-
size, towable leaf cart from the old screens,
placing lawnmower wheels at cart’s end so
it can be tilted. Axle is 34-in. pipe. Bottom
screen is reinforced with 14-in. hardware
mesh and one side unhooks for fast unload-
ing.—R. K. Pedersen, Plainfield, N. J.

MATCH MARKS
I
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“ WORKPIECE

Doweling-jig aid
Recently I had to drill a row of angled
holes in a length of stock. To simplify the
task, I cut the angle in a short block, then
clamped the block in the doweling jig. Then
I drilled the holes, moving the block and jig
as a unit and using match marks to align
the setup at hole locations.
—S8. C. Peterson, St. John’s, Nfld.

rnn

Clothespin scores cardboard
When corrugated cardboard is used for
wrapping, it must be scored to bend neatly.
A knife is of no use for this purpose as it
cuts the paper facing on cardboard, weaken-
ing it. I've found that an ordinary clothes-
pin, drawn over the corrugated side, scores
a neat double line that makes creasing easy.
—William Swallow, Brooklyn.
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Better grinding-wheel storage
A large rubber band (or a section cut
from an old inner tube) will give good pro-
tection against chipping when storing a
grinding wheel. Mark wheel data—grit type,
size and wheel catalog number—on the band
with a waterproof felt-tip pen for speedy
identification of various wheels,
—Walter E. Burton, Akron, Ohio.



WITH 794 BRANDS TO PICK FROM,
WE FIGURE YOU NEED A LITTLE HEI.P.

HOW WE CAN HELP. With al-
most 800* different companies putting
their names on every kind of recreational
vehicle imaginable, how do you make an
mtelligent huying decision?

We can give you some help here,
by touching on a few important points to
look for. But to help you dig in a lot
further, we're offering “The Consumer’s
Guide to Recreational Vehicles"—a
must-read before you buy anybody's RV,

For in-person help, you should
visit an Open Road dealer. He's a knowl-
edeeable fellow who doesn’t have to talk
you into any one type, because Open
Road makes them all: motor homes,
van motor homes, mini motor homes,
campers, travel trailers. In 29 different
models, priced $1,395 to $13.295.¢+ He
can also help your financing, with a plan
that makes our finest motor home as
£asy Lo own as a station wagon.

IT HELPS TO HAVE THE
INCREDIBLE
STRENGTH OF
UNI-BOND. You
could pay thousands
of dollars more for
somebody else's
motor home to pet
the kind of strength
we build into the walls, roofs and floors
of our Statesman series.

An aluminum exterior is first
bonded to tough crossgrain plywood.
Which is then bonded to a core network
of solid wood framing studs and cellular
foam. These in turn are bonded to the
interior to a second layer of crossgrain
plywood with a vinyl-clad natural wood

veneer, The result of all this? An impact-

resistant shield thar keeps noise, heat and
cold outside, where they belong.

*Recreational Vehicle Institute “Facts and Trends? 1972,

Fhilgrs. suggested retail prices, excluding tax, license,
Transy,, dealer prep. and (aciory of dealer-installed options,
if any

WE HELP YOU FEEL LIKE
YOU'RE IN A HOME. Inside you'll feel
good. Every Open Road has an interior
to be proud of, whether you buy our least
expensive camper or our best motor
home.

For example, we finish our wood
cabinet doors on the inside, just like the
outside. We even put moldings on the
edges (drawers, too) so they keep out dust
and feel smooth to the touch. On most
models. deep pile nylon carpeting is
standard, wall-to-wall. Mattresses are
thick, showers are inviting. Our uphol-
stery fabrics are beautiful but tough and
treated to ward off stains. Appliances are
name brand, specially constructed to
hold up under rugged RV use.

It also pays to look for the things
you don’t see, like how a manufacturer
hangs his cabinets. Open Road anchors
them into solid wood studs. Many others
simply screw them into thin ply wood
panels, where they can work
loose from the vibration
of normal road travel

ln short, the days of roughing it
are over. With Open Road you get the
comforts of a good home, built to last.

HELP IS WHERE YOUNEEDIT

There's a st argument for buying a
long-establi brand name with hun-
dreds of dealers all over America. (Al
trade-in time, see how much more our
name is worth.) Our nationwide network
provides help away from home, whether
it's full service, parts or information on
the best nids.

f’? HELP

] Plesse rush 79.page
[ I'muli-l Viehiches™ ($1.50 ul-tl-—
] -codor

aong with o ersred catabog
man Hoad madels.
§1 1o cover and shipping.

O Plesse rush free remtal information. un-
der sepamraic cover.
MNasme
Addres —
Oy —Stnle__Tip
HELP varters ,
PO, Box 5121, Glendale. Calif. 91205 E
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TECHNICAL ART BY PETER TROJAN

— t's called ping, detonation or spark knock. Any
Puttl ng of these names refers to an explosion of the
fuel mixture part way through the normal com-
= bustion process. This explosion produces a sharp
pl n g rise in pressure that shakes your eylinder head(s),
causing it to vibrate which, in turn, creates a

— — metallic ring.

In Its place Some detonation is normal, however. Buick,
for one, puts it this way: “Light detonation may
occur when operating a synchromesh car in high
gear with full throttle between 14 and 22 mph, or

Combustion in an engine when operating an automatic transmission car
cylinder should be in DI:WE with full throttle atéuw apeadf evien 'W:;;l
: ignition timing is correct and proper fuel is used.
smooth as it progresses “This light detonation is normal and no at-
across the chamber. An tempt should be made to eliminate it by retarding
interruptinn of this the ignition timing, which would reduce economy
: and overall performance.”

gradual burnmg results But heavy detonation is something else. A hard
in noise called ping. knock while accelerating at full or nearly full
throttle can lead to loss of power, increased fuel

by Mort Schultz consumption and overheating.

If the shock waves are severe enough and are |
allowed to continue, they can fracture sparkplug
insulators and damage pistons, connecting rods, “
bearings and crankshaft.

What causes detonation? Remember that ideal -"
combustion is a gradual burning of the mixture l
so that combustion gases will have time to expand
and maintain a steady pressure on the piston dur-
ing most of the power stroke. In other words,
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ideal combustion is a progressive burning
of the mixture from sparkplug tip outward
through the combustion chamber.

The boundary line between harmful deto-
nation and no (or acceptable) detonation is
slim. Combustion chamber design plays an
important role in the maintenance of this
balance.

In a typical engine, by the time the flame
front has reached the valve area, burned
gases have already built up a pressure of
400 to 600 pounds per square inch (p.s.i.).
The remaining unburned fuel, therefore, is
compressed to this pressure.

Since temperature inereases with pres-
sure, the remaining unburned fuel could
explode if the chamber's design didn't keep
temperature below the detonation point.
The remaining unburned fuel is near or in
contact with the comparatively cool cylinder
head and piston head, which keep it from
exploding.

This works fine providing other variables
do not upset the delicate balance. Low-
octane fuel will do it; so will overadvanced

ignition timing. Other causes of ping in-
clude the use of sparkplugs having an in-
correct heat range, a manifold heat-control
valve that becomes stuck in the “on” posi-
tion, and a carbon buildup developing inside
the engine.

With the possible exception of carbon,
you can usually get rid of any problem that
is causing engine ping by yourself. Start
with gas and timing—they are the two
main causes.

Are you using the grade of gas recom-
mended by the manufacturer of your car?
As you know, gasoline has an octane
(antiknock) rating which represents its
ability to resist detonation. The higher the
octane rating the greater will be its resis-
tance.

1. Check dwell (angle through which points are closed)
by meter to coil side of distributor and ground.

2. If not to maker’s specifications, adjust distributor
contact points and check the reading again.

3. Before adjusting ignition timing, set carburetor idle
speed to maker's specification using a tachometer,

4. Overadvanced lignition timing and low-octane gas
are major causes of pinging. Set timing to spec.




Octane rating: What it is and how it's determined

Octane rating of a particular brand and
grade of gas is determined by comparing
its resistance to detonation with a blend of
iso-octane, which is given an octane rating
of 100, and n-heptane, which has an octane
rating of 0 (no resistance to detonation).
Therefore, if a gas has an octane rating of
96, it has the same resistance to detonation
as a mixture of 96 percent iso-octane and 4
percent n-heptane.

If the fuel’s resistance to detonation is
too low for your particular engine, the fuel
mixture will explode and power will be

applied to the pistons with sharp, hammer-
like blows. And that’s “ping.”

What to do? First make sure that you
are using the grade of fuel called for by the
manufacturer. If you are using the right
grade, try switching brands. Octane ratings
between fuel of the same grade but of dif-
ferent brands can differ.

If ping continues, you may decide to up
the octane of the fuel you are using, and it
may work. But this is only covering up the
real reason for ping. If the recommended
fuel is being used, the engine will not ping
if other conditions which cause detonation
don't exist.

By the same token, if fuel of a higher
octane than that recommended is being
used, the engine still may ping if another
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problem exists. Octane is not a cure-all

Turn next to ignition timing. If timing
is too far advanced, causing spark to occur
too early, sparkplugs can overheat and cause
premature ignition of the fuel mixture.
Technically, this is not detonation, but pre-
ignition which is an explosion of the entire
supply of fuel in the combustion chamber.
However, the two conditions are closely
allied and produce the same combination
of troubles.

To obtain correct timing, find the specifi-
cation for your engine, If the car is a late
model, you will find this spec on a decal
attached to a spot beneath the hood. If it
isn’t there, consult an owners manual or
service manual.

Before timing the ignition, you should
check distributor point dwell, which is the °*
number of degrees that distributor points
remain closed. Dwell has a direct bearing °
on timing.

Every manufacturer has a recommended
method for timing his engines. Generally,
though, the timing light is connected to the

(Please turn fo page 168)

H a stuck manifold control heat valve contributed to
pinging, free it. Keep it free with solvent.

Switch to cooler sparkplug (marked by shorter insu-

lator) if hot plug contributes to pinging condition. |




Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health,
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PUTTING PING IN ITS PLACE
{Continued from page 166)

No. 1 sparkplug and to the battery. If the
manufacturer says to do so, disconnect the
vacuum hose at the distributor vacuum
advance and plug off the hose’s opening, so
that idle speed isn't affected.

If timing isn’t correct, loosen the dis-
tributor and turn the distributor housing
slowly until the specified mark is directly
opposite the pointer. Tighten the distributor
and recheck the timing to make sure it
ﬂaan’t been altered. Reconnect the vacuum

ose.

Suppose you don’t have a timing light,
dwell meter and tachometer—but you do
have ping. You can try to determine if tim-
ing is causing the condition by first marking
the position of the distributor so you can
bring it back to the original position.

Drive the car and listen for the charac-
teristics of the pinging condition. The best
way is to accelerate from about 10 mph to
about 25 mph with wide-open throttle.

To eliminate the pinging, which indicates
that ignition timing is overadvanced, turn
the distributor housing a few degrees in the
direction of the rotor rotation. This retards
the timing. Check by driving again.

Now, check the manifold heat-control
valve. If it is stuck in the on position, it
could be causing excessive engine heat
which is permitting the fuel mixture to
explode.

Make sure the engine is cold, and reach
beneath the exhaust manifold where the
heat-control valve counterweight is located.
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Can you move it by hand? If not, apply a
liberal dose of heat-valve lubricant to the
shaft and try to free the valve by hand.

If the valve is stuck fast, tap the counter-
weight gently as you apply more and more
solvent. At some point you may have to
give it up as a lost cause and have the valve
replaced.

Sparkplug heat range also affects com-
bustion in the cylinder. The heat range of
a sparkplug refers to its ability to transfer
heat from the firing end up through the in-
sulator, gasket and shell to the cylinder head
and water jacket.

Each size of sparkplug is manufactured
in heat ranges varying from cold to hot.
Let's define these terms, because they fre-
quently cause confusion.

A cold sparkplug transfers heat rapidly;

(Please turn to page 195)

i engine is in perfect tune, then carbon buildup
is cause of ping; you'll have to tear down and clean.

To determine if sparkplugs are too hot for engine,
remove and check electrodes: hot plugs bum white,




When all the
roads start to feel
like railroad tracks,
you know it’s time
for new shocks.

But maybe you
don’t know there’s
more than one type.
That’s where your
Delco man comes in.
He has three different
types to offer, and
he’ll be happy to let
you know which one
is just right for you.

For example, if
you spend a lot of
time on the highway
or especially rough

f

vroads, Heavyﬂ Duty

Delco Pleasurizers
are designed to help
make riding smooth
and handling easy.
For city driving,
regular Delco
Pleasurizers can ease
you over the
irregularities of city
streets. Delco
Pleasur-lifts give the
same ride control
under normal driving
conditions and are
easily air-adjustable
to help your car

haul boats, trailers or
carry heavy loads.

When you know
you need new shocks,
you ought to know
you have a choice.
So let a Delco man
tell you about
Pleasurizers, Heavy
Duty Pleasurizers
and Pleasur-lift
shock absorbers.
After all, it’s his
business to know
what’s right for
your car.

THE MORE YOU
THE MORE YOU'LL WANT DELCO.
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FROM READERS
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Easier softening brushes

If you label brushes with their last pre-
vious use, it will tell you what solvent to use
to soften the bristles if they have not been
completely cleaned. Use a ballpoint pen on
a strip of plastic-coated, cloth adhesive
tape such as Mystik tape. Yellow is a highly
visible tape color.

—Walter E. Burton, Akron, Ohio.
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Homemade gasket punch
When I needed a gasket punch, I turned
a piece of shafting to the desired punch
diameter, then center-drilled it until the
drill’s cutting edge reached the shaft’s o.d.,
making a knife edge. The fairly sharp taper
of the hole helps slugs fall out, but you
may want to drill a push-out hole.

—John Mallak, Silver Lake, Minn.

Hinge makes grinder stand

A simple adjustable stand for a small
hand grinder can be made by fastening the
tool to a large strap hinge with heavy rub-
ber bands. Choose a hinge with stiff action
or peen the pin with a hammer until the
hinge will hold at any position. The stand
should also help with “three-handed” sol-
dering jobs.—Ken Patterson, Regina, Sask.

170 POPULAR MECHANICS

Tap trick for tight nut
If a nut fits bolt threads too tightly,
squeeze it in a vise while running a tap
through it. This will enlarge the threaded
hole more or less uniformly, often enough
to assure a free-running fit. If the nut
should be plated, it can be protected from
vise marks with sheet-aluminum pads.
—W.B. May, Oak Park, Il.
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you with NTS home tralmng

Check itout. #” Professional equipment and Project
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Lesson materials, equipment, instruments, tools —
all carefully selected to make your course interesting
and practical! Experiments, kit building, job proj-
ects, trouble-skooting. You train quickly, easily, and
it stays with you. g Special Personal Development

Manuals — how to get a job — open a busi- &

ness of your own, and many more.
J” Check the box on the coupon to show
your choice in one of four great fields. Then
mail for FREE color catalog. full details. No
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j Tool up for big opportunity.
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! You train with pro equipment:
Hermetic Analyzer, Leak Detec-
tor, Charging-Testing-Purging
Manifold Set, and more! Make
part-time money while becom-
ing an NTS Master Technician.
Then go after the job you've
always wanted!

NTS HOME APPLIANCE
DIVISION

y Be the man they pay to fix wash-
ers, dryers, sweepers, com-
pacters, dishwashers. Multiply
your experience with appliance
circuitry through the exclusive
NTS Circuit Trainer. Detect mal-
functions with your NTS Appli-
ance Tester. Make good money
full- or part-time. Start your
own home appliance repair shop.

NATIONAL- SCHOOLS

World-Wide Training Since 1905
Resident & Home Study Schools

4000 So. Figueroa 5t., Los Angeles, Calif. 90037
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IN THE SAILPLANE PILOT'S SEAT
{Continued lrom page 72)

Golf cart is used to jockey planes
around airport. Some sailplanes have
empty weight of but 600 pounds. Many
are made of aluminum or fiberglass.

engine or propeller of a powered plane pro-
duces its forward motion. The sailplane
pilot, on the other hand, keeps the nose of
his ship pointed slightly downward so that
it slides “downhill,”” somewhat like a sled.

A power plane that loses its engine be-
comes a glider and a skillful pilot ean land
it safely. Of course it won't have the
efficiency of a sailplane, which may have a
glide ratio of 45 to 1, meaning that at one
mile above the ground it can fly 45 miles
before touching down. Even a less sophis-
ticated craft such as the Schweizer 2-33
two-place trainer has a glide ratio of 23
to 1.

When the sailplane is sliding back to the
ground it is said to be gliding. When it
moves up in a rising body of air, it is
soaring. And soaring is the name of the
game. The greater yvour skill in searching
out rising air currents, the longer you
will be able to stay up in the air.

Rising air is created in different ways.
When the sun warms an area on the ground,
heat is radiated to the surrounding air. At
some point, the warmer air will begin to
rise, creating a thermal. You can spot ther- -
mals by the small white puffy clouds that

|
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Technique in cross-

country flying (above)
is to find a thermal,
gain altitude and head
for the next area of
rising air. When green
pellet rises in the vario-
meter tube, plane is in
rising air. Red peliet
signals sinking air.
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you see on bright sunny days. As the warm
air rises it starts to cool. When it cools
enough to condense the water vapor within
it, clouds form.

Another way to find rising air is to ridge
soar. When wind blows against the side
of a hill it will blow up and over the hill.
Get in this rush of air and you can soar
back and forth across the face of the ridge
for hours. Last year, I used this method
to soar my plane for 5 hours and 40 minutes.

The jackpot of soaring is the mountain
wave. Under certain atmospheric conditions
a standing wave of air is formed downwind
from a mountain. The air can rise thousands
of feet a minute and if you get your sail-
plane into its lift you can go right up with
it. The world altitude record for sailplanes
of 46,267 feet was reached this way. The
flight was made in a Schweizer 1-23 by
Paul Bickle in 1962.

Sailplanes are strong enough to take
practically any stresses that might be im-
posed by even the severest turbulence. Their
basic structure is similar to that of other
types of aircraft. Some are made of alum-
inum, some of wood, a few of steel tubing
with a cloth covering. In recent years fiber-
glass planes have come on the market.

The largest American manufacturer—
Schweizer Aircraft of Elmira, N.Y.—makes
four different models. Three are all alum-
inum. The fourth, the 2-33 trainer, has an
aluminum wing and a fuselage of steel tub-
ing with a canvas covering. It has a wing-
span of 51 feet, is almost 26 feet long and
weighs over 1000 pounds with two persons
aboard.

Depending on design, sailplanes have op-
timum gliding speeds of from 45 to 60 mph.
But a high-performance, competition plane
may hit 150 mph in its final glide.

Sailplanes have a single landing wheel

Relatively few instruments are needed for
sailplane flying. Altimeter is at extreme
left; variometer at extreme right. Tow
release knob is in center of the panel.

-
L

Dive-brake control is located to pilot's

left. Students are taught to test the con-
trol before getting into landing pattern.
A “frozen” control is not unknown.

Extended, the dive brake allows plane to
lose altitude without causing it to pick
up speed. Dive brakes make landing eas-
ier, but plane can land without them.

Unlike powered planes,
the sailplane speeds up
in coming in for land-
ing. This provides safe-
ty margin if there's a
sudden gust. Brakes are
used on final glides as
the plane comes in at
about 60 mph. The final
touchdown should al-
ways be made into the
wind. Plane shown in
this landing sequence is
a Schweizer trainer.
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Straightforward, simple flying

and spoilers or air brakes, which are simi-
lar to the flaps usually found on powered
aircraft. Spoilers allow you to control your
rate of descent with great accuracy.

The controls are similar to those of a con-
ventional airplane. There is a stick to con-
trol the elevators and ailerons, and two
foot pedals to operate the rudder.

Instrumentation is very simple. Basically,
there is an airspeed indicator, an altimeter
and a variometer to tell you if you are going
up or down. Usually, there is also a ball-bank
indicator, which tells you if you are slip-
ping or skidding your turns. In addition,
there may be a clock and a compass.

One misconception many people have is
that soaring is dangerous. I've heard many
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experienced power pilots say, “You couldn’t
get me into one of those things if you paid
me!”

How wrong they are. Soaring is the most
straightforward, simple type of flying. The
ship is controlled in exactly the same way
as a power plane, by stick and rudder. But
the sailplane pilot must have a much great-
er understanding of the air mass in which
he flies and must plan his flight with great
care.

For the most part, a power pilot flies
where he wants to go regardless of wind
direction or how strong the wind is blowing.
The sailplane pilot always must be aware
of how the wind is affecting him and where
he is in relation to the airport. It is very
easy to drift so far from the field that you
can’t glide back and are forced to land in
some farmer’s back vard.

Power planes and sailplanes require dif-
ferent landing techniques. A power plane

(please lurn to page 178)

Despite their fragile look,
sailplanes are heavily
stressed and can do loops
and other aerobatic
maneuvers that are impos-
sible for most powered light-
planes. This loop s shot
with asequence camera fixed
on the sailplane's wingtip. The
author, riding as passenger,
lripped the shutler by means
of control cable taped to the
wing. Fisheye lens was used,




you can refinish your

car’s
damaged surface areas professmnally

You already have the skill to refinish your car's damaged
surface. All you need is a few minutes practice on a tin

Illustrated booklet shows tricks of the auto refinishing trade

can. Send a self-addressed stamped envelope, and we’ll
send you brief illustrated uncomplicated instructions free.

With Dupli-Color® touch-up paint, you can be sure of
professional results. Used by millions, Dupli-Color dupli-
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IN THE SAILPLANE PILOT'S SEAT
{Continued from page 176)

slows up in descent. The sailplane does just
the opposite. In fact, it speeds up to allow
for a greater safety margin in the event of
a sudden wind gust or should the wind stop
blowing. The rate of descent is controlled
by extending the spoilers, which decrease
the amount of lift of the wing. Still you
can land a sailplane with such precision that
you can come to a stop within a few feet of
a given spot.

Soaring is basically a club sport because
yvou need someone on the ground to hook vou
to the towplane or the winch, and to run
the wingtip during takeoff. You also need
assistance in retrieving the sailplane after
a landing and to tow it back to your takeoff
position.

I belong to the Long Island Soaring Assn.
A $400 initiation fee bought me a share of
the equipment and I pay monthly dues of $9
for operating expenses. Flying and instruc-
tion are free. My only additional outlay is
a small fee to cover the costs of operating
the towplane.

(Costs may be a bit lower in your area. I
know of a club in the Midwest that charges
a $65 initiation fee, $23 a year in dues and
$5 a month for operating expenses.)

We have five different sailplanes, rang-
ing from basic trainers to high-performance
ships. We also own two towplanes and two
other power planes for those interested in
power flving as well.

The club is set up so that maintenance
and other duties are shared. Flight instruc-
tion for new members is handled by experi-
enced members.

Another way to soar is to go to a commer-
cial operator. He has sailplane equipment
available for rental, as well as qualified in-
structors and the necessary personnel and
equipment to conduct a sailplane operation.
The big drawback is cost—about $20 to $25
an hour compared to the $6 an hour that
club flving usually averages—but then vou
do have the advantage of not having to wait
your turn.

There is usuallv a soaring site within
two hours of any major city in the United
States. If you have trouble locating one,
inquire at wvour local airport. Or get in
touch with the Soaring Society of America,
Box 66071-P, Los Angeles, Calif. 90066.
This organization will send you a complete
list of soaring clubs and schools in the
United States. * &k
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WHEN THE NEXT BIG FLOOD HITS . . .
{Continued from page 126)

chine, about the only piece of equipment
deemed salvageable. “If 1 were 26, I'd start |
all over again,” he said. “So I'm 52—and I'll
start all over again.”

He moved to another location on Water
St., which is on the river’s doorstep, but
now he has a second-floor office.

Both Elmira and Corning have unveiled
massive rebuilding plans. The $72 million
Elmira plan is believed to involve an area
greater than any urban renewal project
ever proposed. Corning’s plan ecalls for an
expenditure of $30 million.

Much of the money would have to come
from the federal government—and recent
budget-cutting moves in Washington have
many Elmirans worried. But one way or
another, they say they will rebuild.

Improved flood protection for Elmira and
other cities in the area is under construec-
tion. The projects include dams on the
Tioga and Cowanesque rivers in northern
Pennsylvania. But these dams and other
protective installations being built could not
save cities and villages from storms like the
one triggered by Agnes.

The Army Corps of Engineers, which has
prime responsibility for such protection,
never builds to cope with maximum flood
conditions. It would be unfeasible, savs the
Corps, to provide adequate protection
against rare, huge storms.

And just how good is our weather and
flood warning system? A panel of experts—
the National Advisory Committee on
Oceans and Atmosphere—made a study of
the effectiveness of the warning system in
connection with Agnes. The committee’s re-
port stated, in part:

“Could . . . losses have been avoided or
diminished through a more efficient perfor-
mance of the warning services?

“The answer is mixed. The system
creaked but the people did well and some
were outstanding. NACOA’s judgment is
that the performance of the National
Oceanic and Atmospheric Administration,
including its National Weather Service, was
good. Taxed to the limits of its capacity, the |
system appears to have barely coped with
the behavior of a most exceptional aturm.1
What pulled it through were the people.
But we do worry about next time. The na-
tional warning system is not geared—and ,
could not be—to exceptional storms, like!
Agnes . . ." * ok ok
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New

motorcycle

alarm

Almost as safe as

taking your bike
to bed with you

by Ivan Berger
ELECTRONICS EDITOR

PHOTOS BY ROBERT D. BORST

POPULAR MECHANICS

Open, Cycle-Gard Il
shows dual horns,
mercury tilt switches

Alarm broadcasts 500 ft.

to pockel beeper.

leeping with your eycle is no

way to protect it from theft.

A motorcycle theft alarm can

help you sleep a little easier—

but what if you can’t lock your

bike within earshot of vour bed-
room?

Try Cycle-Gard II. It not only
emits an ear-piercing, intermit-
tent horn bleat (over 100 deci-
bels) that can be heard about
300 feet away, but broadcasts to
a small radio receiver, too. With
the receiver clipped to your shirt
pocket or belt or sitting in its
recharger on your night table,
you'll hear the alarm’s warning
up to about 1/10 mile away (the
distance will be less where steel-
framed city buildings get in the
way ).

The alarm mounts to a license-
plate bracket (with a little drill-
ing needed for some foreign
bikes). Tilting or shaking the
bike or trying to open the alarm
sets it off ; but if the bike stays
upright and undisturbed, the
alarm shuts off within a minute.
Cycle-Gard II is $89.95; Cycle-
Gard I (without radio) is $29.95.
These units are made by Security
Div., Aleotronics, Church Rd.
and Roland Ave., Mount Laurel,
N.J. 08057. L



4 needed skills

NRI can teachyou at home

NRI courses can show you how to service
TV-Radio, Repair Cars or Appliances or have a career in
Air Conditioning, Refrigeration and Heating

TV-Radio

Servicing

The NRI TV-Radio Ser-
vicing course includes vour
choice of black and white
or 25" diagonal solid state
color TV training equip-
ment. NRI courses cover
FCC license preparation,
complete communications
electronics, aircraft elec-
tronics, mobile communi-

Automotive
Repair

Take your choice of the
Master Automotive Tech-
nician course ar the shorter
Automotive Tune-up and
Electrical Systems course
for the man seeking greater
understanding of basic car
repair. Both courses in-
clude professional equip-
ment so that vou get

Appliance

Repair

NRI trains vou to fix all
kinds of electrical appli-
ances, plus washers, refrig-
erators, house wiring,
electric motors, even small
gas engines, Bite-size texts
fully illustrate each point.
An appliance tester is in-
cluded for fast trouble-
shooting, so you can begin

Air Conditioning,

Refrigeration,
and Heating

NRI can teach you to in-
stall, maintain and service
the latest in cooling and
heating equipment. The
Course was created byNRI
with technical assistance
of the York Division, Borg-
Warner Corp., and in-
cludes a window air condi-

“hands-on"” experience and
the chance to earn spare-
time money making re-
pairs.

Hands-on training and

bite-size texts

NRI was the first to supply home study stu-
dents with custom-designed training kits to
give practical hands-on experience as you
learn. You get more value from the exclusive

Achievement Kit sent the day you enroll, to
“bite-size” texts and training equipment.

cations, marine electronies,
amateur radio, industrial
and computer electronics.

Earn $5 to $7 an hour

spare or full time

Tens of thousands of NRI graduates are proof
it is practical to train at home in your spare
time. Keep your present job while preparing
for a better one and earn $5 to $7 an hour extra
in your spare time.

earning money repairing
appliances long before you
finish the course.

tioner for training and
your own use. A real high-
paying career.

Train with the leader—NRI

The same training innovations which have
made NRI the leader in career training at
home are now available to you. Let NRI help
you step up to better part-time or full-time
earnings, a brighter future. Decide now to
move ahead . . . the decision is yours to make.
Mail the postage-free card today for a free full-
color catalog in the field of your choice. No
obligation. No salesman will call.

APPROVED UNDER Gl BILL—If you have served since January
31, 1955, or are in the service now, check Gl line on insert card.

SEND THE CARD TODAY FOR FREE CATALOG
NRI TRAINING

3939 Wisconsin Avenue
Washington, D.C. 20016
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MOST VERSATILE TELE LENS
{Continued from page 149)

trol ring to focus—you slide it, as you do
to zoom in normal operation. It's an easy
switch to master, and it’s the key to the
lens's ability to get sharp pictures over a
wide, wide range of distances.

The problem is, a lens's sharpness changes
as you focus it. Lenses are designed for
maximum sharpness at one distance (usu-
ally infinity, but closer for macro lenses).
Focus them at anv other distance, and their
performance deteriorates. In Vivitar's new
Series 1 lenses, steps have been taken to
minimize this change, allowing closer sharp
focusing. In the fixed-focal-length members
of the Series, a single “corrector” element
at the rear of the lens compensates for the
change in aberration as the lens is focused.
(The corrector also shortens the distance
the lens must travel away from the film for
close focusing, which leads to more reliable
focusing mechanisms and helps keep the
lenses—already compact at infinity—com-
pact at close-focusing extensions, too.) This
approach allows Vivitar's Series 1 135-mm
/2.3 to focus to 3 feet from the film plane,

Vivitar doesn’t call it a ‘macro’

but a ‘macro-focusing’ lens.

It's an important distinction.
and its 200-mm f/3 to focus to 4 feet. The
average 135-mm lens will focus only to 5.6
feet, and the average 200-mm will focus only
to 9 feet,

But this approach, ingenious as it is,
won't work with zoom lenses. No fixed cor-
rection can cope with changes in both foeal
length and focus. Most zooms keep things
under control by shifting elements within
the lens as you zoom, moving the front ele-
ments (not the whole lens, as in conven-
tional, nonzoom opties) for focusing; so
does this Vivitar. But in macro mode. three
groups of elements inside the lens move as
a unit to shift the lens’s optical center
further from the film plane as vou slide the
control collar away from vou—just as the
optical center of a bellows-mounted lens
would move outward when vou extended the
bellows.

The front elements, which normally do
the focusing, are left in their close-focus
position for maximum sharpness (turning
the focus control just degrades the image .
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That's good human-engineering, too: Be-
cause the proper macro setting is already
At minimum focusing distance, not infinity,
there’s no temptation to degrade the image
by trying to focus just a little closer; and
because, at the transition point, you're
focused for the same distance in either
normal or macro mode, the total effect is
nearly that of smooth, continuous focusing
from macro to infinity.

Vivitar is careful, nonetheless, not to call
this a “macro” lens, but a “macro-focusing”
one. It’'s an important distinction. Though
the lens’s focusing range extends into the
true macro area, and its close-up resolution
is respectably high, this is still, basically,
a tele lens, designed for maximum sharp-
ness when shooting distant objects. The
macro-focus feature is just an extra con-
venience that increases the utility of the
lens; it's still not as sharp close up as a
lens that has been specifically corrected for
macro use (though the Vivitar is probably
a lot sharper than a macro lens would be
at infinity ).

A close look at the lower photo on page
148, and the second photo down on page 149,
will show definite blurring at the edges—
blurring that didn’t oceur on any of my tele
shots. The blur is a little more pronounced
with the mustache shot on page 149, both
because it was shot wide open at f/3 (the
copy shot on page 148 was made at about
f/16) and because the subject curves away
from the lens—the field on which the lens
will focus sharply follows the curve of the
front element (a good, true macro would
have a flat field ), making the Vivitar better
for shooting a bee inside a flower than a fly
on a tomato.

Nonetheless, it's a veryv useful close-up
lens. For one thing, its good balance lets
vou shoot comfortably at even 1/30 second.
For another, its fast operation helps vou
shoot small, moving objects like the wobbly
voung kitten on page 149.

The Vivitar Series 1 70-210-mm macro-
focusing zoom sells for about 3364 (less case
and lens hood) ;: the 135-mm /2.3 will be
about $179.50 and the 200-mm f/3 will be
about $209.50 (both with built-in. telescop-
ing hoods). About 15 more Series 1 lenses
are under development, including high-speed
lenses, ultralong but ultracompact teles. and
lots more zooms (including a wide-angle
that Vivitar hopes will zoom from about 20
to 45 mm!', For more information, write
Ponder & Best, Ine., 1630 Stewart St., Santa
Monica, Calif. 90406, * &



What Do Many Doctors Use
When They Suffer Pain
Of Hemorrhoidal Tissues?

Exclusive Formula Gives Prompt, Temporary Relief
In Many Cases from Such Pain. Also Helps Shrink
Swelling of Such Tissues Due to Infection.

In a survey, doctors were asked what
they use to relieve such painful
symptoms. Many of the doctors re-
porting said that they either use
Preparation H themselves or in
their office practice.

Preparation H gives prompt, tem-

porary relief for hours in many
cases from pain, itching in hemor-
rhoidal tissues. And it actually helps
shrink painful swelling of such
tissues when infected and inflamed.
Just see if doctor-tested Prepara-
tion H® doesn’t help you.

NEWNSUPER TRYKE

KIT PRICE $369.95

YEAR ROUND FUN

HEALD'S NEW "“"SUPER TRYKE™ Has full
suspension front and rear, large 21" dia
x 12" wide ATV lires and B HP. 306 cc,
Tecumseh Engine. Torque Converter drives
differential rear axle through =40 chain
Options include electric start, front ski
lights, roll bar, spark arrester muffler
Tryke comes in easy-lo-build semi-kit form
Base kil price $369.95. Ideal for farm or
recreational use on snow, sand or trails

FOR MORE INFORMATION WRITE
HEALD INC., Dept. PM-6. , P.O. Box 1148,
Benton Harbor, Michigan 49022

FREE CATALOG

A FUN-FRAME
, PLAYHOUSE TO BUILD

A real fun playground for children with a swing set,
sandbox, play table and a seesaw. An attractive
addition to er backyard. Complete construction

plans, detailed diagrams, and material lists. One
set of plans $3.95, two sets $5.50 (you may need to
file one sat with your local building dept.). To order
ans: Send {nur check or money order to: IDEA
NTERPRISES, Dept. PM, G.P.0. x 1720, Grand
Central Station, New York, MN.Y. 10017.

All plans sent postpaid first class mail

BUILD, FLY YOUR OWN COPTER!

It's great sport to fly a Bensen
Gyrocopter — lowest cost, too. Fly
high or low, fast or slow. Adapts
to floats. Pilot ages ran from
teens into 60's. Enjoy flying this
easy way! Plans, parts and factory
kits available. Get colorful info
Backqt with photo, specs, 3-View
rawings. Send 35 today!

BENSEN AIRCRAFT CORP., Dept. PM-63
RDU Airport, Raleigh, N. C. 27602

NAME
ADDRESS :

- “’oox OPERATOR...*89%!

& RADIO CONTROLLED #rom car transmitter or wall

switch ® SAFETY night and doy year ‘round ® 5E-
CURITY door locks tight when closed ® CONMVEMIENCE
in car control any weather ® LIGHTING garoge lights
automatically ® VERSATILE fits oll lifting type wood,
metal or fibergloss doors sectional and 1-picce ® EASY
HOME INSTALLATIOM in just 2-3 hours ® SAVE up to
50% direct factory purchose and PP or UPS home delivery
® GUARAMNTEED one year ® FREE brochure
HELPMATE Equipment Co., Box S51PM Baroda, Ml 49101

BUILD YOUR OWN

GRANDFATHER CLOCK

Save over S0 by building your awn grand-
father clock. Stately, straight-sided
“AMERICAN CLASSIC'" with havelad plate
Blass sides. Marrow waistl designs: “Sﬂ RIT
76" with linely sculptured crown and
brass-tipped pillars: of easy to build, always
agpular “SPIRIT OF THE CENTURY."" Qur
its are Red-i-Kut, semi-assembled, hand.
crafted of solid %" kiln-dried mahogany,
cherry or walnut, Tubular bell or West-
minster rod chimes. Moving moon dials
painted by our own artists, and our own
ariginal Goddess Diana or Lady Florentine
pendulums. Gorgeous solid bronze dials
with raised numerals and corners. Send
%$2.50 for all three plans, plus deseription
of kits and movements, as folks have for
more than fifty years.

KUEMPEL CHIME CLOCK WORKS & STUDIO
Route ). Bow 240J, Escelslor, Minnssots 55131
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BRADLEY Ii'l'

"W IN DISGUISE!
BUILD YOUR OWN
5’93’5 CAR!
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a1 7H mides o galla,

The compishendns kin inelitk ol sats, haolaaie, s erel bobis, oo Sl
sssnmdily manusl, The sambsly mamial ncluds gon 150 photies amd e amg

covevmg dll phees of juepi alion sul oomplels aainley,
Easily msembled on o siock VW chassis, the Boalley BT & facimuiliog and
practicd, blending beauty sl funcison ke & buly creslive sl esciling

L BT T R

FOR FULL INFORMATION, FULL-COLOR POSTER AND BROCHURE
SENDS$2.00TO

AMERICA'S LEADING KIT-CAR BUILDER

BRADLEY AUTOMOTIVE

DEPT. PME/TEET, WASHINGTOMN AVE. 50., EDINA, MN. 55435/617 9416727

. EMCLOSED IS S PLEASE RUSH .
POSTER, BROCHURE AND ASSEMBELY MANUAL
. 0 COMPLETE INFO, ($2.00) D £1.00 .
. NAME .__ .
. ADDRESS . 4 = = . .
CITY . sm.‘re _ZIP
. My PHGNENL!MBER T l
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BREEZY LITTLE HOMEBUILT
{Continued from page 129)

mum drag in flight to compensate for their
nonretractability.

The all-metal ship is made of Monel as-
sembled with “Pop” rivets—those handy fas-
teners that make blind riveting a snap. The
main airframe is slab-sided with a minimum
of curves and bends. A 54-hp VW engine
drives the prop through an ingeniously sim-
ple V-belt and pulley arrangement provid-
ing a 2%-to-1 reduction ratio. This gives a
prop speed of 1780 rpm at an engine speed
of 4000 rpm. While power is modest, it's
enough to push the PL-4A along at a top
speed of 110 mph and a cruising speed of
100. The earlier PL-2, with twice as many
horses, cruises at about 136 mph—only a bit
better. The PL-4A’s improved efficiency
on less power is the result of its lighter
weight and smaller size. Overall length is
16 feet, 2 inches—about 3 feet shorter than
the PL-2. Wingspan is 26 feet, 8 inches
against 28 feet for the PL-2. Empty weight
is 578 pounds, with a gross of 850, The PL-2
weighs in at about 900 pounds empty—
there's the big difference.

Despite its simplicity, however, the PL-
4A incorporates some sophisticated innova-
tions not found in its predecessors, Its wings
fold for easy storing and road-towing,
whereas those on the PL-1 and PL-2 are
fixed. Also, formed into the wingtips is a
slight downward-curving gull-like “droop.”
This improves wingtip lift much the same
as wing flaps increase lift on other air-
craft. The result is prolonged lift at near-
stall speeds. Since wings stall progressively
from their outer tips inward, becoming less
and less stable as their lift area narrows,
the ability to keep the wingtips “flying”
even after a plane reaches its normal stall
point adds much to its stability, handling
ease and safety at eritical landing and take-
off speeds. The PL-4-A can land at 55 mph
in 500 feet and take off in the same distance.

While Paz doesn’t claim acrobatic capa-
bilities for his tiny newcomer, it's stressed
at plus or minus 6G—far in excess of mini-
mum stress requirements for commercial
lightplanes and easily enough to withstand
even the tortures inflicted on it by inexperi-
enced pilots. Like all of Paz's home-grown
creations, the PL-4A is a rugged and “for-
giving” plane built to take abuse. Estimated
cost is $2000, including engine. Plans are
$50 from Pazmany Aircraft Corp., Box
10051, San Diego, Calif. 92110. L



g SEE FOR YOURSELF

ow to Fix Almost Any Part
of Almost Any Car

QUICKLY, EASILY and RIGHT on the very first try

e

UstD BY
u.s.
ARMED
FORCES

THIS GIANT PICTURE BOOK SHOWS YOU STEP-BY-STEP HOW TO
REPAIR PRACTICALLY EVERY CAR BUILT FROM 1967 THRU 1973

‘Whether You're a Beginner or an Expert Mechanic—This Manval
Can Help You “Breeze Through” the Toughest Auto Repair Job

ON'T waste time, money, energy
by trying to guess how to fix
a car! Do what the experts do.
Whether it's a simple carburetor
adjustment or a complete over-
haul — simply look up the job in
the index of MOTOR's New AUTO
REPAIR MANUAL. Turn to page
covering job. Follow clear illus-
trated, step-by-step instructions.
Bee for yourself how easy it is!

No guesswork! MOTOR's MANUAL
takes nothing for granted. Tells you
where to start. What tools to use.
Then it leads you easily and quickly
through the entire operation!

Over 3,000 Pictures! 5o Camplete,
5o Simple, You CAN'T Go Wrong!

MOTOR's MANUAL covers all ma-
jor makes. 1967 thru 1973, including
compacts. Over 1.000 glant pages.
3,000 “This-Is-How" pietures. “Quick-
Check’ charts. 55,000 essential spe-
cifications. Over 225.000 service and
repair facts. Imstructionz and ple-
tures are so crystal-clear you just
can't go wrong!

Same FREE 10-Day Offer on AUTO

EMGINES & ELECTRICAL SYSTEMS
Over 700 pages.
1,300 plietures.
Clear how-to text
on principles. de-
5 . maintenance
of all parts of en-
gines & entire elec-
trical system. For
FREE trial. check
coupon.

OVER E,000,000
COPIES SOLD!

Meat of 300 Official Shep Manuals

Engineers from every automobile plant
In America worked out these time-saving
procedures for their own motor car line.
KRow this wealth of “Enow-How'' from
300 Official Shop Manuals has been
“*bolled down' into crystal-clear terms
in one handy indexed book'! No wonder
MANUAL is used by so many schools!

SEND NO MONEY
Try Book 10 Days FREE

Mall coupon today and we'll

send MANUAL to use FREE |

for 10 days. Test book in
Your own garage or shop. It's
GUARANTEED to pay for
itselfl in 10 days. If it doesn’'t,
return it, and owe nothing.
Rush coupon now. MOTOR
BOOK DEFT., P.O. Box 2316,

F.DR.Sta. N.Y_ N.Y. 10022, I

(BCHOOLS, BOOKSTORES:
Write for discounts.)

CLEARS UP "MYS-
TERIES'. "1 always [f°
rely on MOTOR when {
familiar with,*
—E. Jomes., Minnessta
(Shop Dwner)
STUDENT. "MOTOR
pulled me out of some
rough spots in high
Armed Forces molor
pool *"=W. Bekemerer,
Missour:

1 do & repair] am not
GREAT HELP FOR
school. and now in Lhe
(Apprentice)

MOTOR BOOK DEPT. F116
P.O. Box 2316, F.D.R. Sta., New York, N.Y. 10022 |

Please send me the Manuals checked below for ten days |
I free examination:

[] 11122 MOTOR"s Auts Repair Manual, $10.95 |

— 12526 MOTOR's Aute Engines & 1

Electrical Systems, $10.95

If T am not fully satisfied, 1 will return the shipment |
promptly and owe nothing. Or I will keep it and pay the I
total price in three monthly installments, plus a small
shipping charge. I
| WANT TO SAVE SHIPPING CHARGES

I am enclosing payment of In full and you

will pay shipping charges. iSame rvlum privileges, re-
Mand guarantesd. ) Filé I
I Print
I "'“..........;.,,....,..,.........,...,....... R l
I:Hirui ............................... - '
Jcity & =1
State...... 0 O B o e A A AR R | [ TR ﬂl
3
Slgnaturs PIease.............c.cuvuveninenn. Age....... e
Offer_ available only in the Continental United States and Can- = I
ada. Prices slightly higher in Canada. Delivery will normally be -
J-4 weeiks in Eastern U.5. and slightly longer West of the Miss, =
L----——————-----—
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BEST BIKES FOR YOUR FAMILY
{Continued from page 102)

these days, so perhaps convertibility isn't
all that important.) Weight is 31 pounds.
This is an extremely sturdy bike, so if
vou have a large family, I'd recommend it.
® Huffy Dream Cycle H-100 ($31.88): A
convertible model, the H-100 has 16-inch
semipneumatic tires, flat handlebars, spring
saddle, removable fenders, training wheels,
coaster brake. Not a toy-type kiddie bike.

Bikes for ages 6 to 9

Boys 6 to 9 take a dim view of a converti-
ble bicycle, since they prefer one essentially
masculine in nature. For this age group,
bicycles should have larger wheels, around
20 inches. Hand caliper brakes are definite-
ly not desirable because children this age
do not have the reach or the strength to
work handlebar-mounted levers safely.

Preference of boys a few years ago for
so-called “high-rise” handlebars and ba-
nana seats is, fortunately, diminishing.
High-rise bars force the child to ride with
elbows up at chin height, making accurate
steering very difficult. Banana seats prac-
tically beg him to carry along a passenger,
which adds to instability and distracts the
boy who's steering. Children this age are
notoriously unpredictable; they are likely
to swerve in any direction at any time in
any amount of traffic. It makes sense, there-
fore, to give the child a bicycle with con-
ventional flat bars, spring saddle and
diamond or cantilever frame, all of which
make accurate steering as easy as possible.
My selections:
® Raleigh Mountie DL80O (hoy's) and
DLSOL rgivl’s) (854.95): These are one-
speed miniature models of the adult-size
three-speed. They have 20-inch wheels,
coaster brakes, and pedal and rear reflec-
tors., Tires are 20x1'4-inch pneumatic. The
bike comes with chromed fenders and kick-
stand. Handlebars are flat type, seat is
conventional spring and the boy's frame is
diamond design. The girl's frame is stan-
dard U-shape, with double down tubes. A
good-sized chain guard is standard. Both
models have a 14-inch frame and weigh
26 pounds.
® Sclhwinn Breeze Model K84-6 (girl's) and
Speedster Model K34-6 (boy's) (853.95):
Here's a one-speed, coaster-brake, tough
little machine that can take anything three
or more children in line can dish out. The
boy's frame is a modified diamond shape;
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the girl's, a conventional down-tube U-
shape. Both are strongly welded of heavy-
gauge seamed tubing. Each model has
sensible, flat handlebars, The saddle is
conventional spring design and it can be
adjusted to fit the growing child. The fork
is of forged steel, as is the chainwheel and
bottom bracket assembly. Fenders and
wheels are chrome-plated, tires are 20x1%4-
inch nylon cord which will take a lot of
curb banging. Both models have a kick-
stand, reflectors on pedals and rear fenders
and weigh 31 pounds.

® AMF Voyager Models T-1201 (boy's)
and T-1211 (girl's) ($65): This bike has
one-speed coaster brake, 20-inch wheels and
comes in boy’s and girl's frames. The boy’s
is a double-top-tube cantilever frame; the
girl’'s, a double-down-tube U-frame. The
boy’'s model has taped, downturn handle-
bars; the girl's model has flat bars. Both
have spring saddles, 20 x 13&-inch tires,
kickstand, pedal and rear reflectors, fenders
and chain guard. These are simple, basic,
unadorned and sturdy bikes that will take a
lot of kicking around.

Bikes for ages 10 to 12

A few vears ago, children this age wanted
nothing more in a bicyele than that it re-
semble a sports ecar or motorcyele as closely
as possible, Bikemakers met this demand
with expensive 20-inch wheel bicycles with
“five on the bar” gearshift, high-rise “sissy
bars,” dragster smooth rear tires and
smaller front wheels. Today's child knows a
lot more about bicycles. He is, thankfully,
asking for a bicycle that resembles the 10-
speed “racer” with narrow seat and down-
turned handlebars ridden by his older
brother. Accordingly, I have selected three
very well made, 10-speed bicycles for these
voungsters, with frames small enough for
them to ride comfortably and safely. These
machines are a smaller version of medium-
quality adult 10-speeds, and on them the 10
to 12-year-old can accompany his parents
on bicycle trips of 40 to 50 miles a day.
My selections:
® Raleigh Record 24 DL129 (894.95): This
24-inch, 10-speed version of the adult
Raleigh Record is a new, scaled-down model
ideal for boyvs 10 to 12. Made to Raleigh
quality standards, with main tubes of 2030
steel, it has a frame size of 12 inches,
three-piece steel-cottered cranks, rattrap
pedals, front and rear side-pull caliper

(Please lurn to page 190)
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BEST BIKES FOR YOUR FAMILY
{Continued from page 188)

brakes, downturned handlebars. It weighs
29 pounds, has reflectorized pedals, narrow
racing saddle. Tires are clincher type. Shift
controls are located on the down tube,
which is the safest location for youngsters.
Frame is fully lugged, and bottom bracket
assembly has micrometer adjustment of
ball-bearing races for low friction opera-
tion.

® Schwinn Varsity Sport 144 (810495
without fenders, $109.95 with fenders): An-
other 10-speed scaled to fit bovs (or girls)
10 to 12. It has downturned racing handle-
bars, narrow racing saddle, side-pull caliper
brakes. The gearshift lever is stem-mounted.
The bike has one-piece steel eranks, weighs
36 pounds.

® Nishiki Olympie ($109.95): This is an
adult bicycle that comes in a 19-inch frame
size that will fit the taller ¢hild in the upper
range of the 10 to 12-vear age group. Even
though this model has 27-inch wheels, the
smaller frame sizes can be ridden by these
youngsters, (My 11-year-old rode a 21-inch
frame with 27-inch wheels over 50 miles on
a one-day trip.) The Olympic is a fairly
low-cost bicyele that will stand up to juve-
nile treatment. Brakes are alloy center-pull,
rims and hubs are aluminum allov, as are
handlebars and stem. The saddle is narrow,
nylon-quilted; handlebars are the turned-
down type, and it uses Shimano Eagle steel
derailleurs. The Olympic, which weighs
about 33 pounds, also comes in a girl’s model.

Adult bicyceles (under $100)

I have selected two three-speed bicvcles
and one 10-speed in the under-$100 price
category for adults. A three-speed bicycle,
while considerably heavier than most 10-
speeds, does have certain advantages for
some uses, For example, if all vou want is
something for scooting around the college
campus or for casual evening rides of a
few miles, then a three-speed bicycle ecan
be used. The three-speed can have a chain
guard, fenders, metal wire carriers and
lights. You ecan, of course, hang all this
stuff on a 10-speed, but vou'd be carrving
a lot of extra steel that will make long
trips a lot more work than thev should be.
Selections:
® DBS Spesial Model 113-30 (man’s) and
263-3U (woman's) ($89.95): Made hy
Jonas Oglaend in Norway, this rugged all-
welded lugless frame features a front in-
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ternal expanding hub brake and coaster
rear brake made for safe riding down steep
Norwegian hills. Brakes are outstanding,
and the front hub brake gives excellent
stopping power even on rainy days. An-
other feature is a built-in wiring system,
so generator wiring is not exposed but
runs inside the frame. The rear light is
fixed to the fender (generator and front
light not provided). Tires are 26 x 19&-
inch elinchers on alloy rims. It comes with
kickstand, chromed rear luggage carrier
with spring clamp and front light mount.
The Spesial has flat handlebars, spring sad-
dle, excellent multicoat enamel finish.
Weight is 38 pounds. Frame size is 22
inches; this may seem a bit big for women,
but remember the lady’'s model has no top
tube, so the only consideration is whether
vou can reach the pedal at the bottom of
the stroke from the lowest seat position.
® Raleigh Sports DL22 (man’s) and DL22L
(lady’'s) (879.95): In both men’s and
women’s frames, this old English “racer”
standby is a tough three-speed with front
and rear side-pull caliper brakes that will
give vou good service on short trips. An
option, if you have short fingers and prefer
a coaster brake, is a rear-coaster-brake,
three-speed hub with front caliper side-
pull brakes, available with the 19%-inch
women's frame, Men's frame comes in 21
and 23-inch sizes, women’s in 1935 and 21.
The bicycle has flat handlebars, spring sad-
dle, rear bag, pump, rear and pedal reflec-
tors, chain guard and front light mount on
the stem. A new feature is the Raleigh self-
adjusting brakes which automatically com-
pensate for brake cable stretch and brake
shoe wear. The Sports also has full fenders
and three-piece steel cranks. It weighs 38
pounds.

® Crystal Model 220 ($99.50): A low-cost
10-speed with center-pull caliper brakes,
27 x 1'4-inch clincher tires, seamed steel
lugged frame, turned-down handlebars and
narrow racing saddle. Frame sizes are 22
and 24 inches, which fit riders from 5 feet
9 inches up to 6 feet 1 inch. This bicycle
weighs 34 pounds, which is reasonable for
a 10-speed in this price range.

Adult bicycles ($101 to $249)

Last summer you would have had trouble
buying a medium-priced bicycle; today,
with all the bikes being imported, you
should have no trouble finding one. Here

{Please turn fo page 192)




Announcing

Popular Mechanics Picture-Tools -
handiest shop-organizers
ever designed

POPULAR MECHANICS PICTURE-TOOLS
are a great new idea to take the confusion
out of what goes where on workshop tool
panels.

The complete PM PICTURE-TOOL KIT
consists of seven big sheets (934 x 1134 in.)
of a special heavyweight paper with a pres-
sure-sensitive adhesive on the back. On each
sheet are beautiful drawings of hand tools
and portable power tools—all (74 in total)
you're likely to have in your shop. Most are
full size; the others, only slightly reduced.

Also enclosed in the kit is a blank sheet of
the same special paper, printed in an overall
color to match the tools. This sheet enables
you to design your own drawings or silhou-
ettes of any special tools you have.

Each of the PM PICTURE-TOOLS is care-
fully die-cut. You simply peel it off the back-
ing paper and apply it to the proper spot on
your panel. You can apply PICTURE-TOOLS
to any painted or unpainted wood, plywood,
hardboard and even perforated-hardboard
surface.

Later if you want to move a few tools or
rearrange the entire panel, you can peel off

the PM PICTURE-TOOLS and move them to
new locations. They are reusable!

Once your PICTURE-TOOLS are in place,
you'll know at a glance exactly where each
tool in your shop belongs. You’'ll also know
—again at a glance—what tools are missing.

Best of all, you'll be surprised how PM
PICTURE-TOOLS will instantly and dramati-
cally enhance the appearance of your shop!

Order your PM PICTURE-TOOL KIT today!
Only

$3.95

— — —— — —————— — —— — — — — — — ———— — — i — —

Popular Mechanics, Box 1014 (Dept. PT), Radio City,N.Y.,N.Y.10019

Enclosed is my check or money order for $3.95.
Send my PM PICTURE-TOOL KIT to:

Name

——— — —— — — — — — — — — — — — — — — — — — e m— m— —




BEST BIKES FOR YOUR FAMILY
{Continued from page 190)

are four selections in the low, medium
and higher end of this price bracket. These
machines are, of course, not the only models
made that represent good value at the price,
but they are tops among the ones that do.
With reasonable care, they can last a life-
time. Selections:

® Raleigh Grand Prix Model DL115 ( man’s)
and DL115L (lady’'s) ($120): If you're
looking for a reasonably good 10-speed at a
fairly low price, the Grand Prix is it. The
frame is Raleigh 2030 seamed high-carbon
steel, and it comes in sizes 21%5, 2314 and
25% inches for men and 21% for women.
The frame is fully lugged with cutaway-
style lugs. The saddle is all leather with
chrome frame; brakes are Weinmann 999
center-pull. The 10-speed gearshift levers
are mounted on the down tube, the safest
location. Derailleurs are Simplex Prestige
front and rear. Gearing is medium range,
with a rear freewheel gear cluster of 14
to 28 teeth and a steel dual chainwheel with
40 and 52 teeth. Pedals are steel rattrap
without toe clips or straps. Tires are 27 x
1% -inch clincher type. The top tube has
brazed-on cable fittings. The downturned
handlebars and stem are of aluminum alloy,
as are rims and hubs., It weighs 30 to 31
pounds, depending on frame size.

® Jeunet Model 620 (8160): A good 10-
speed bicycle, in rather limited distribu-
tion vet. It has a high-carbon steel, lugged
frame, with chromed fork and stay tips.
Its three-pin steel dual chainwheel with 46
and 52 teeth, with the 14 to 24-tooth rear
freewheel gear cluster, makes this a rather
narrow-range model that's fine for teen-
agers but not geared high enough for most
people over 30. Ribs and hubs are aluminum
alloy with tubular tires and quick release.
Lyotard steel pedals have toe clips and
straps. The saddle is molded vinyl, which is
rather hard for most people. Handlebars
and stem are aluminum alloy. Frame sizes
are 21, 23, and 25 inches. The 620 comes
with Simplex Prestige derailleurs and =a
pump mounted in brazed-on pump clips on
the top tube., This is a handsome machine
that weighs only 25 pounds. There’s a lot
of handwork in its striping and finishing.

® Fuji Road Racer S10-S ($169): The
S10-S has a frame of steel alloy tubing,
which, along with aluminum alloy compo-
nents, accounts for its relatively low weight
of 29 pounds for a bike in this price range.
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Frame tubes and stays are brazed up rather
than welded, making for a stronger frame.
Cranks are aluminum alloy cotterless
Sugino three pin. Gearing is medium range,
with a 14, 17, 20, 24 and 28-tooth freewheel
and a 40 and 48-tooth chainwheel. Rims and
hubs (with quick release) are high flange,
have 27 x 1l-inch clincher tires. Its cen-
ter-pull Dia-Compe brakes have quick re-
lease for easy wheel removal. The saddle is
leather, handlebars and stem are aluminum
alloy. Pedals are steel rattrap, without toe
clips and straps. A pump is supplied.

® Nishiki Semi-Pro Competition ($209.95):
This bike compares well with those costing
$50 more. It has double-butted chrome
molybdenum frame with chrome rear stays,
fully lugged. The high-tension-steel tubular
fork has chrome tips. It's equipped with the
better Sugino Mighty Compe five-pin dual
chainwheel and cranks. Tires are 27 x 114-
inch ¢linchers on aluminum alloy rims and
hubs. Gearing is medium range. The de-
railleurs are Sun Tour VGT aluminum alloy.
The men’s model has aluminum alloy han-
dlebars and stem, with gearshift levers
located in the handlebar ends. It also has
rattrap pedals with toe clips and straps.
The seat is plastic with leather padding,
and the brakes are Dia-Compe center-pull.
Frame sizes are 19, 21, 23 and 25 inches.
The women's model, which comes in 19 and
22-inch frame sizes, costs about %25 less
because it has flat handlebars with gear-
shift levers on the stem and rattrap pedals
without toe clips or straps. Weight of the
Semi-Pro is about 28 pounds.

Adult bicycles (3250 and above)

The biggest differences between bikes in
this category and those in the $100 to $249
group are in quality of components, hand
assembly and brazing of the frame, time-
consuming hand finishing and striping and
the “Rolls-Royee one-upmanship” that
comes with owning the very best. Campa-
gnolo and Shimano side-pull brakes are
beautiful to look at, and Campagnolo
Nuovo Record and Shimano Crane alumi-
num alloy derailleurs are likewise things
of beauty and a joy forever. Campagnolo
parts cost is high; you could buy a cheap
10-speed for under the $100 you'd pay for
one set of Campy brakes and derailleurs.
Of the dozens of makes and models of over-
$250 bikes on the market, I have nof selected
the most expensive by any means. There's a

{Piease turn to page 194)




MOLDS e,

Orwamental (Conenete
Ttems . .

Book about Aluminum

Molds with prices and
production trade secrets .
direct from world’s larg-
est mold manufacturer.

P. 0. BOX A9 - HICKORY, N. C. 28601

U. 5 Surples High Spesd Betery Files. Herd-
- gned Siesl, vie sn ony metal o wesd e
Filing. drilling, milling, rerving, revhing—ea
thowiand uiel in svery shop, Seti suserted in
sives fram 5" shenks. Al brend rew in i
tight, G| pethks. Order now!

—— #—I-'

ﬁd{‘“ﬂ Sot, G.

. ooal §285 .00, now $15 00
To-pe. Tonl Sot, G. I cowt $109.00, now § 900
Save Even Mers, Boith 5ot now §7100

U. 5. SURFLUS CENTER

C-1790 Masen Avenue
COLUMBUS, OHID 43207

. SWISS OR AM ERIC#N

ln:que modern Sweazey System siaris vou making
repairs right away. Develop: skill siep hy =iep st
home o spare sime. Diploma awarded, Free
—— sample |esgon. No abligation

CHICAGD SCHOOL OF WATCHMAKING
Dept. 163, Fox River Grove, 1. 60021

Change of Address Form

at least six
weeks before you move to your new address.
1. Present address: Attach address label from

a recent issue, or print your name and address
exactly as shown on the label.

Please use this form to notify us

)

NAME
ADDRESS
CITY

STATE ZIP__

2. Fill in new address:
NAME
NEW ADDRESS =152

CITY STATE ZIP
3. Mail this form to:

POPULAR MECHANICS

Subscription Service Dept.
Box No. 646
New York. N.Y. 10019

NO JOKE: The trouble with shooting

BENJAMIN'S NEW SUPER

SINGLE SHOT AIR RIFLE

is that owners could talk a donkey's hind
leg off in tellin cF about its power and ac-

curacy —far and away the most potent in
its class —and how it gives you the upper
hand on target and small game hunting
trips, time and again!
Despite Benjamin's enviable reputation, would you be-
lieve some folks are under the impression that it can't
be all that wonderful? To set things straight, once and
for all, we present the impartial views of those that
saw it from the business end:
Soupy Can: “Plinking tin | J. Rabbit: “Thanks to
cans is duck soup for| Benjamin, I'm lI'I it
Benjamin." up to my ears.”

Paper Target: “Benjamin helps you improve
your aim at home in off-season.” ) f

BEE

EEE What more can we add other than to say = -+ =
eI see your sporting goods dealer now. There are
sES many expertly crafted features in a Benjamin
em that set it apart for all uses — indoors or out.
=IF Choice of BB or 177 or 22. Reasonably priced.
fig BENJAMIN AIR RIFLE COMPANY 133
2zt 896 Marion St. SL. Louis, Me. 63104

3if You Can DEPEND on BENJAMIN | CATALOG

INTERNATIONAL NETWORK OF

VINYL REPAIR CENTERS

Our Men Are Doing Jobs of

$100, $585, $5,160, $33,000, $44,000
. . . And They Are Making
$20 to $30 per hour

opplication hime

YOU too can make that BIG MONEY

. full time or part time, doing Vinyl Repair, Re
coloring. Conditioning for Offices, Restaurants, Hotels,
Hospitals, Airlines, Business, Homes, Cars, Boats. Ewery-
where you look there is Winyl in need of repair—to bring
you a GOOD, STEADY, HIGH INCOME!

YOUR OWN BUSINESS
3 Programs: $198 — $485 —51285

* You will get the best equipment and supplies in the
business — 2 to 3 years ahead of competition.

* You will be thoroughly trained. Comprehensive manual
— In-field instruction — ] week factory training ap-
proved by Calif. State Dept. of Education

GET STARTED MOW! This is still a new profession, but
don't procrastinate! Age, sex, experience or educalion are
not important. For full information send coupon today!

GET FREE INFORMATION
HE I BN N B N O S .
SPECIALTY COATINGS & CHEMICALS, INC.
I i Varna Ave., Dept. PMG, No. Hollywood, Calif. 91605 [
I

Name l

Address l

JUNE 1973 193



BEST BIKES FOR YOUR FAMILY
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$1000 British Condor, for instance, with
beautiful drilled-out chainwheels that look
like Flemish lacework. The Eisentraut sells
for $650, the Masi for $625, the Cinelli for
$575 and the Bob Jackson for $550. But
these are all very limited produection ma-
chines, with each firm making around 600 a
vear. The models I have selected may not be
immediately available either, but at least
yvou can get a firm delivery date, and, if
you want the best, they're worth waiting
for. Selections:

® Pengeot Model PX 10 ($250): The rea-
son the price of this 10-speed, all-double-
butted 531 Reynolds-tubing-frame machine
is so low is that almost all components are
made in France, so vou pay a minimum of
duty and extra shipping costs. About the
only part not made in France is the frame
tubing, made in England. The PX 10 has
27 x 1'4-inch tubular tires. Its French-
made parts are: Simplex Prestige derail-
leurs, Stronglight aluminume-alloy double
chainwheel, Mafac Racer center-pull brakes
(very good stopping power) and Normandy
aluminum-alloy hubs with quick release.
The saddle is butt leather in a narrow raec-
ing design. Handlebars and stem are alumi-
num alloy. Gearing is medium range—okay
for touring. This is a lightweight (only 21
pounds), high-performance machine rep-
resenting top value for the money, in my
opinion. You should have no trouble buyving
this model from any Peugeot dealer.

® DBS La Migliore Professionale Maodel
531-DB ($365): Another good-value 10-
speed of highest quality, made by Jonas
Oglaend in Norway. The handmade, brazed
frame is of Reynolds 531 double-butted
manganese-alloy steel with a yield strength
of around 80,000 pounds per square inch.
This model features top-grade Campa-
gnolo components, including hubs, headset
and pedals. The frame is fully lugged, with
cutout Nervex lugs hand-striped. Brakes
are Weinmann 999 center-pull with quick
release. The gearshift levers are Campa-
gnolo and are located at the ends of the
handlebars where they are far easier to
reach than on the down tube. Handlebars
and recessed stem are by Cinelli, elegantly
engraved. The saddle is top-of-the-line
Brooks Professional, of butt leather with
copper rivets on an aluminum-alloy seat
post. Tires are tubular, on aluminum-alloy
rims. Frame size is limited to 23 inches,
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which will fit most people 5 feet 10 inches
to 6 feet 1 inch, depending on the variables
of leg and torso length. I understand this
bicycle will be available in a wider range
of frame sizes later this vear. Gearing is
low-range, with a 47 and 52-tooth chain-
wheel and a 13, 15, 17, 20 and 22-tooth
freewheel. Weight is 2215 pounds.

® Schwinn Delure Paramount P15-9
($452): A truly deluxe 15-speed light-
weight bicycle specially designed by
Schwinn engineers for the touring cyclist,
this model has ultrawide-range gears that
will take yvou up almost any hill, even loaded
down with camping equipment. The frame
is brazed up entirely by hand. All frame
tubes, fork and stays are the top-quality
manganese-alloy Reynolds 531 double-butt-
ed steel. The frame is joined in Nervex
Professional cut lugs. Dropouts are Cam-
pagnolo forged. Frame sizes are available
to suit almost any adult: 20, 21, 22, 23, 24.
25 or 26 inches. For about $50 extra, you
can even have a specially built frame just
to fit vour own body. An extra-wide gear
range includes rear freewheel with 14, 16,
19. 25 and 31 teeth; the triple chainwheel
has 36, 49 and 54 teeth. All components are
Campagnolo, including derailleurs, hubs,
headset, pedals and seat post. Brakes are
Weinmann 999. The P15 comes with 27 x
114-inch clincher tires as standard, with
27 x 1'4-inch tubular tires optional at a
slight extra cost. The saddle is Brooks
Professional butt leather. Weight of the
bike is about 25 pounds. Delivery may take
up to six months, but if you want one of
the best touring bikes on the market, the
wait is worthwhile. Schwinn service is
excellent. LA

Manufacturers or importers

AMF Wheel Goods Div., Box 344, Olney, Ill. 62450.

Columbia Manufacturing Co., Inc., Westfield, Mass.
01085.

Crystal Bicycles, Beacon Cycle and Supply Co., Inc,
1801 East Bolivar Ave., Milwaukee, Wis. 53207.

DBS Oglaend. Intersport, Inc., Box 1241, Bellevue,
Wash. 98009.

Fuji Bicycles, Toshoku America, 551 Fifth Ave., New
York, N.Y. 10017.

Hufty, The Huffman Manufacturing Co., 7701 Byers Rd.,
Box 1204, Dayton, Ohio 45401,

Jeunet Bicycles (see Crystal Bicycles, above).

Nishiki Bicycles, West Coast Cycle Supply, 1241 East
Watsoncenter Rd., Carson, Calif. 90744,

Peugeot Bicycles, Franklin Imports, Inc., 2 Webster PI.,
Ridgefield Park, N.J. 07660.

Raleigh Industries of America, Inc., 1168 Common-
wealth Ave,, Boston, Mass. 02134,

Scnrmgicyclu Co., 1856 North Kostner Ave., Chicago,



PUTTING PING IN ITS PLACE
{Continued lrom page 168)

it is used to avoid overheating where com-
bustion-chamber temperatures are relatively
high. Cold sparkplugs have a shorter insu-
lator tip so that heat is transferred rapidly.
A hot sparkplug has a much lower rate
of heat transfer and is used to avoid fouling
where combustion chamber temperature is
relatively low as it would be during periods
of prolonged idling and continuous stop-go
operation. The longer insulator forces heat
to travel a longer distance. The tip, then,
isn’t quite cooled by the time the next com-
bustion cycle occurs.

How do you know if overheated spark-
plugs are causing preignition? Examine a
few plugs. If they have a ghostly white
color, they are too hot and you should sub-
stitute colder plugs. But when you switch
from hotter to colder plugs, move but one
heat range at a time.

The last great contributor to engine ping
is carbon that has built up inside the en-
gine. For one thing, carbon in a eylinder
can become red hot, causing the fuel mix-
ture to ignite before the sparkplug ignites

/
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tween dissimilar materials.

America’s
First Name in
Home Fix-up

DAP Inc., Daylon, Ohio 45401
\ Subsidiary of [Abegah. fe

/

Try the
fastener fixer

“HAB

DAP Panel and Dry Wall
Adhesive fastens wood and
drywall panels to studding,
old walls or furring strips
easier than nailing method.
Simplifies alignment and
installation of paneling and
wallboard.

America‘s_
First Name in
Home Fix-up

DAP Inc., Daylon, Ohio 45401
k Subsidiary of Fogh. S

it. This is preignition and it can really
bust things up inside.

Carbon increases the compression ratio,
too, which increases temperature. As we
have pointed out, the higher the tempera-
ture of the fuel mixture the greater will
be its tendency to detonate. Keep in mind
that carbon is an excellent insulator which
can reduce the effective cooling surface in
the region of the last-to-burn portion of the
fuel charge.

What to do about it? The best thing is
to try to prevent carbon in the first place.
One of the major reasons it forms is run-
ning an engine on a fuel mixture that is
overly rich.

Another big factor is operating a car
primarily in slow traffic. If you live in a
city where this can’t be helped, try to get
the car on an open highway once a week
for a long drive at good speed. Once carbon
gets a toehold, vou can try to get rid of it
with earbon solvent, which is available at
gasoline stations and auto-supply stores. If
this doesn’'t work, then the valve train has
to be removed and all of its parts cleaned,
as well as all pistons, head surfaces and
evlinder walls. L
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Electronic ‘cops’

help catch crooks

by Sheldon M. Gallager

Calling “Car 54—where are you?” may
be as much a thing of the past as the
once-popular TV laugh show. Now police
dispatchers don’'t have to call car 54—or
any of their other cruisers—to find out
where they are. The cars’ exact locations
automatically show up on a TV-like monitor
screen at headquarters, enabling a dis-
patcher to rush the closest units to a erime
or accident merely by watching the screen.

Such electronic patrol-car control is al-
ready being tried in several U, S. and for-
eign cities and is designed to speed the
apprehension of criminals as well as aid

196 POPULAR MECHANICS

Exact locations of police cars show up
on TV-like monitor screen in dispatcher's
office, making it easy to send the nearest
cars to a crime scene without having to
call each one individually to find out
where it is. In the German-developed
Siemens system (upper left), moving dots
indicate car positions on a miniature
map. In background is enlarged wall map
of same area. U.S. system, devised by
GTE Sylvania, is similar except that dup-
licate map viewer is installed in each car
(right, above) as well as in dispatcher’s
office (lower left). It also includes key-
board communication system that will
permit messages to be transmitted by
pushbutton code instead of by voice.

police in fire, rescue and other emergency
operations. Two systems, one by Siemens in
Germany and the other by GTE Sylvania in
this country, are similar in use, but differ
slightly in method. In the Siemens version,
each patrol car transmits a continuous se-
ries of radio “beeps” coded to identify it
from other cars. The signals are received
almost simultaneously by four radio stations
spaced apart around the city. Slight differ-
ences in reception times—varying only a
few millionths of a second—indicate how
far away the car is from each station and
(Please turn fo page 198)




MAKE ¥ $12 AN HOUR AT HOME

Let Me Prove It To You FREE!

1'1l show you how Plastic Laminating at home,
spare time, can give you as much as $12 each
hour you operate. Table-top machine sets up
anywhere. sy, Fun. No experience needed. §
We furnish everything, We'll even help finance you.
No house-to-house selling. Ordeérs come by mail,
Write for facts FREE. No zalesman will call,

WARNER 'EI.EHII!, Dept. L-2-CF, 1512 lln'k. Chicage, Iil. 60626

r 5 an learning to reu
ster :h L5 dn.r;n.:. fnn-t:.in-uli. all rumnum far BIG MOMN f n
[ spare or full time. Mo experience needed, no
i age or educational limits. We show you how and

y pmubd- E'H'EH'I"I'HING needed (o ‘“:1'1 i1y Hoame

training covering all phases, (2) all tools and &
big furniture kits for practice, (1) free supplies,
frames & materials to bulld $300 worth of furni-
] ture, yours to keep or sell. Write TODAY for big
il free upholstery career book. No obligation, no

salesman will call. Veteran Approved.
Modern U L
Box 899-KJE,

1]
range, Calif. 92669,

like mall ordér. Siart

There 1s 1 -.:I. r business n
i shoesiring in your spare time anid make a fortone
L Tt !r|—.-'-=:-- g holt of Hghtning Millions read
our ad and saddenly you are swamped with cash
arders from all aver the country "-IH1'.I MM ‘| |
i oy .|._,_--.. auld earn " I Wkt r
i i EETH Mail Order Asio
tr.LtH Ir‘lr Drlﬂ J-H.i- M‘uﬂlhﬂ: N.J. 07645

Powerful electronic delector finds buried
gold, silver coins, etc. Write or call for
free catalog. Dealer inguiries

invited.

~ Phone day - night (713) 682-2728

RELCO, Dept.p-3

“LISTEN IN" TO POLICE - FIRE RADIO CALLS IN YOUR CAR!

WORKS with ANY CAR—=Porgahie or Hnml
RADIO! J'u‘-l PLUGS II'I—\ﬂ wiring—3 miiriEne
honkup! Switch instantly from reoular go lLI.

FOLICE-FIRE-EMERGENCY - Cﬂmmiﬂﬂlﬁl
TAXICAB-STATE-CITY-GOV'T 2 way Radis
calls in YOUR AREA. DUAL—MI-LOW BAMDS
TUNES 368-49 & 150-1758 MHS. USE Every-
where—anytime—alwnys work

%
SEHD u“L'f sz un irash, CR.. ALO.) and pay posg= -

man  80.00 plus COD pELE  ar -_ -
Bt B 100 for ppd Del in Usa. COMPLETE, recdy ic
structions. One Year serviee Worraniv—10 DAY MONEY u.qcr; TH'I-I'l-L
il rndy. Sold Only—DIRECT FROM FACTORY at this Low rice!
WESTERN RADIO BPM-6 KEARNEY, NEER, GEB4T

PUMP DRAINS pools, cellars, laundry tubs

IRRIGATES — CIRCULATES — SPRAYS

Heavy duty ball bearing pump. All metal, rust-
proof Type XB. stainless shafl. Use Ly HP or
larger. 1 HP 1,200 GPH 60" high or 3,000
- ] GPH 25" well, 5,200 GPH max. 113" in;
1" out. Belt or direct drive. $14.95
Type P won't rust or clog. Bronze bear-

ing. To 2,400 GPH. 1" in; 32" out. $9.95
P'pd cash with order.Money back Guarantee.

LABAWCO, Box 40, Belle Mead, N.J. 08502

NEW ELECTRONIC MODELS
snuEl’é 42 “New Bound' Elee-
tronle and Standard

= models, .ﬂ.nulultm-m too! All Famous
& Makes. Try belore you buy —&-Day
% Trial. Easy Terms, Trade-ins. Free
¥ Acoessories. Money Back Guaran-
tee, Free Color Catalogs, Handy Se-
leetionGuide, DiscountPrices. Write

Accordion Corporation of America
SS3ISW.Belmont. Dept.R-83 ., Chicago, 111, 6064 1

HOME TRIAL

GOVT. SURPLUS W

and other bargains

SAVE to 90%

Send for this catalog

The world-famous Airborne Catalog. Fully illus-
trated. Contains 1000's of bargains in hydraulics,
electrical, marine, automotive & hardware items
..and more! A must for mechanics, machinists,
hobbyists, sportsmen, inventors, etc. Send 35¢ to
cover postage & handling. In a hurry? Send $1 for
airmail delivery. Must include zip.

AIRBORNE SALES CO. Dept. PM73

8501 Steller Dr., Box 2727, Culver City, Ca. 50230

Batisfying world-wide customers since 1945

U
:

MNow you can use this ONE power-feed shop to turn rough lumber
into moldings, trim, flooring, furniture...ALL popular patierns.
RIP...PLANE... MOLD—separately or all at once with a single
motor. Free 30-Day Trial. Low Cost—only $35 down.

Send Posicard Todoy—NMNa Salesman Will Call
BELSAW POWER TOOLS 904H Field Bldg., Kansas City, Mo. 64111

TURBO-BLAST
SPARK PLUG
CLEANER

SAVE
MONEY
DONTTHROW
AWAY GOOD
SPARK PLUGS

$19.95
poc

GETUPTOD
50,000 MILES
DN YOUR
SPARK
PLUGS

Produces professional results withou! compressed air. Rugged 110V 12,000
RFM motor generates high speed jet of tiny glass beads to scour plugs clean
in seconds. Includes supply of beads for 250 pluge. 30-2ay money back guara-
ntee. 519,95 ppd. Calif. Res. add 51.00 Sales Tax.

Jduycratt Corp, 760 N. Marshall Ave, El Cajon, CA 52020 ..

HOME FRUIT DRYER

With our plans and instructions, you can make
your own fruit dryer using salvage parts and |
| inexpensive materials. Only ordinary tools are
required. Dried peaches, pears, and apples
surpass any candy made for being purely
delicious. This unit has a large capacity and
will cost just a few dollars to build. Com-
plete plans and instructions are just $3.00. |

THRIFTWAY

P.O. Box 914, Provo, Utah 84601

|
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Pictures of wanted criminals, maps of crime loca-
tions, license-plate numbers and other important
data can be sent directly to patrolling police
with this mobile British facsimile system. Above,
officers study photos and sketches of suspected
criminals without even having to leave their car.

ELECTRONIC ‘COPS’

pinpoint its location. The beeps show up as
tiny moving dots on a TV map in the dis-
patcher’s office—Ilike blips on a radar screen.
By watching the map, the dispatcher can
tell which cars are nearest a trouble spot
and direct them to close in immediately.

In the Sylvania system, each car has a
dash-mounted miniature map viewer and
typewriter-like keyvboard. Patrolling offi-
cers report their positions periodically by
pressing keys that transmit the appropriate
map coordinates to a corresponding map
screen at headquarters so the dispatcher
can see at a glance where each car is. The
system also permits urgent messages to be
sent by pressing other keys. An officer in
trouble and perhaps wounded, for instance,
can summon additional police aid simply by
tapping an emergency “help” button with-
out taking the time to make a regular radio
call. Since both systems are based on coded

198 POPULAR MECHAMNICS

Material to be transmitted over mobile facsimile
system is fed into electronic scanner at police
headquarters where image is converted into radio
signals. Signals are picked up by similar scanners
in police cars and converted back into visual
images rolling out on strips of paper (left).

radio pulses rather than conventional voice
transmission, eriminals aren't tipped off by
listening in on police conversations.
Another new crime-fighting aid is a mo-
bile facsimile system developed by the
British firm of Muirhead, Ltd. of Becken-
ham. With this, patrolling police can re-
ceive actual pictures of wanted criminals,
maps of crime locations—even copies of
fingerprints—right in their cars. The origi-
nal picture is fed into an electronic scanner
at headquarters and transmitted by radio
to each patrol cruiser where a receiving
scanner recreates the image on photosensi-
tive paper. The system can also transmit
written messages, license-plate numbers
and other confidential information to avoid
voice calls that might be overheard. So
criminals, who usually count on being one
jump ahead of police, may soon find elec-
tronic “cops’ a jump ahead of them. % * &



Now. . . we are proud to offer you the prod-
uck of POPULAR MECHANICS' most ambitious

your appliances, car, house,

FRE

TO READERS OF

POPULAR
MECHANICS

Volume 1 of the Ali-New, Profusely Illustrated
“Do-It-Yourself'" Reference Library for Home
Handyman, Craftsman, Hobbyist. Sportsman—
Chock-Full of Step-by-Step “How-to-Do-It"”
Ideas, Pians, Projects and Shopping Tips

te Save You Money...

16 DELUXE VOLUMES
3,136 “Wow-To-Do-Rt" Pages
WVER 10,000 ~SBUW-RE-S0W" LLUSTRATIONS
“Instant lndex" of More Than§, 000 Entries
STAIMN ANB SCUFF RESISTANT, WASHABLE BIMORET
HUGE 8%" x 11" VOLUMES

on air conditioning, guns,
home improvements,
power tools and more

SAVE

a more luxurious poren or patio. Tronk of
your children's pleasure wilh custom-built

mainlenance problems: plumbing .. . wiring
... painting . . . papering decorating

publishing venture. And we are delighted to
send you Volume | Free--and future volumes
for Free Teial-so you can see for yourself,
without risk or cost, just how valuable. wse-
ful to you and your family the New POPULAR
FEE;HNIES DO-1T-YOURSELF ENCYCLOPEDIA
can be.

Your Free Volume | gives you a wealth of
valuable illustrated “"how-to" information to
help you solve common car ailments . . . ada
a bedroom ... collect antigue guns. .. use
pawer lools...make musical instruments._ ..
builg ang use backyard barbecues . . . antigue
furniture . . . calch fish...anchor boats ...
make models and toys. .. build a boat. ..
letter your own signs ... repair auto bodies
-..buy and fix home appliances...load your
own ammunition . , . fix a leaky basement, ..,
plus “*Projectl-a-Plans'’' for animal cul-outs
and lettening-and ever 30 much mare!

Consider the thrill of owning a more mod-
ern, more beautiful home ... a handsome
boat...a smoother running car...a cabin
in the woods or al the shore. Imagine your
wile's joy with a mare efficient kitchen, . .

waler-shis of a new mini-car. All these can
be yours for the cost of materials alone when
ou hawve this exciting new DO-IT-YOURSELF
NCYCLOPEDIA
Save High Labor Charges —
Up to 312 an Hour
Best of all, you save such high costs of
labor as electricians at 34.79 an hour, paint
ers at $4.05 an hour, plumbers at $4.31 an
hour, TV repairmen at rates up to $12.00 an
hour - @ven mare
You can actually use this Entyclopedia to
save $15.00-%20.00 on a TV adjustment,
$75.00 on laying a slate walk, $300.00 on en-
ciosing a porch. You can buid a professional-
looking desk for just $19.00 in materials, a
big barbecue for just $12.00, a sfurdy cabin
boat for only $600,00, a whole new garage or
parch for only $500.00 to $700.00 —and .his
“hnow-haw™ 5 there when you want it!
Every imaginable subject of value to your
“'do-it-yourself” talents is covered. Whether
you're @ home handyman—or not wery handy
at all—there are illustrated, easy-to-follow,
step-by-step instructions for all your home

and more. Money-saving, up-to-the.minute in-
formation and diagrams on appliance repair
... TV adjustments . . . automobile repair
power tools, to mention a few

Every Page Offers an Exciting New
Benefit for Your Home lndnfg;mi?r
Turn to any of the 3,136 big pages in this
fabutous Encyclopedia, and you'll discoeer
new ways to have more lun out of life, .. to
live better for less money. You'll find coun'-
less ideas and plans fo increase leisure-lime
enjoyment for you and every member of your
family -plus ideas for earning a substantial

spare-lime income.

Your First Volume FREE—No Obligation
Accept your Free first volume now entirely
at our expense. Thumb through it--select a
plan or project—use it at your workbench, Try
to imagine 16 such magnificenl wolumes
sideby-side, offering you money-saving tips
... labor-saving information . . . time-Saving
advice. . .plus a host of wvaluable home-
impravement ideas.
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whamipe hardware derorste

76 PictureFilled
Articies on BOATS

ELECTRIC WIRING - A1l the
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Mail Now for Your FREE Volume 1!

Popular Mechanics Books
Box 2315, F.D.R. Station, New York, N.Y. 10022
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“show-how™ pholo-
Eraphs. drawings.

MOTORCYCLES Care and re-
i

MOVIES- Add s ssundirack 1o
home movies. Howel titling Lech-
g
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REFINISHING - How to get the
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SWIMMING POOLS - How to con-
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tios-leys, dollhouses
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The bargain hunter

EMERGENCY

AlR

First Air Kit. The portable air
supply you keep in your car.
Lightweight compressor plugs into
your car cigarette lighter. Delivers
up to 55 pounds air pressure
automatically |deal for tire repairs
air mattresses, beach toys, foot-
balls, etc. Only $24 95 including
shipping. Send check, money
order, Bank Americard or

Master Charge number to

THOMAS

MR NTRIEN ING
Dept P
1419 lihnoes Ave
Sheboygan
Whsconsin
53082

oMLY
52495
TRY FREE
FOR 10 DAYS
Il nol complately
satistied, return
tor tull
refund

SAVE HUNDREDS OF DOLLARS

Imagine yourself the builder of this at-
tractive ALL PURPOSE BARN 24’ X 36
X 18' high with easy to follow plans.
Appealing to the eye in suburban,
farm, ranch, lake area. Many uses as
3 or 4 car parage, boats, campers,
store, lodge. Plans call for concrete
fioor, ceiling joist, plywood loft floor-
ing, suggested window and door loca-
tion. Send $5.00 for plans and mate-
rial list, Additional plans with above
order $2.00 each. Hammond Barns
Dept. PM-6, Box 39027, Indianapolis,
Indiana 46239,
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LOW VOLTAGE

{Htu-ﬁ...m“mmﬁﬂ-}

CIRCUIT TESTER easily . . . guickly . . . accarately!

CHECKS ALL & & 12 VOLT WIRING

AND LIGHTING CIRCUITS WITH enly
POWER ON $1795

plis $1.00

TESTS shipping

Shorts in Wiring- Grounds in Field Coils
Breaks in Wiring - Timing of Ignition
Radie Circults - Continuity of Field Cnils
Antenna - Ground Circuit of All Lamps
Wire Conneclors- Battery Cable Circuits
Fuses - Stuck Pnints in Relay

Bulbs ~Ad]ustment of Switches

Ground in Armatures- Circuit of All Lamrs

SPLIT-IMAGE TRANSIT
LEVEL & INCLINE FINDER

(NEW IMPROYED G-3 MODEL)
cement

:‘:rt. hﬂu":iiu‘.’ (T I"lnt.:“pdm . . . hOT

maerely a leveling device but an Iml!i'l'l.ﬁ precision
instrument that not only measures level but also
shows amount of correction needed . . . measures

! \' Send Check or

|
Money Order, | :n:lir-t tnll_ flltg‘lfrl of an ir_lEh e npagoﬁ
pet at a time, sccurate it cam us

st Satisfaction most frﬁi and construction work. Dul (inch/
= Guaranteed metric) calibration. Compiete with rugged, protec-
(Actual size 7H" long) tive carrying case/cover which also doubles as
hrﬂ:‘. .« 90 day warranty against material and

$2.50 Postpald workmanship. Send check or m.o. (o ¢.0.0."s) to:

HOWARD ALAN INDUSTRIES

METRIC DIVISION
\n:n. PM-§, P.0. Bax 311, Northfield, 1iTineis sosy)

MEAD TOOL CO.
444 Espancla Way

Miami Beach, Fla. 33138 |

(BRAND NAME)!
TOOL

CATALOG ,
Thousands; |

of exciting:
tool values!, |

1
Stanley, Skil, Thor, Wen, Disston, Wiss, |
Wellsaw, Dremel, Plumb, Huot, Kennedy.
Channolihock, Rockwell, Helois, Vise-Grip, 1
Crescent, Rigid, Pon Clamps, Unimat, |
Foredom and many other Mationally Ad- I
vertised brands of Tools & Supplies. We
rices Hard to Beat. |

]
]
]
J

FREE!!! POWERFUL MUSCLES FAST!
| Fantastic New Discoveries in the science of

| bodybuilding. Mow. in the privacy of your |
| bedroom, our method will add inches of pow-
erful museles to arms, chest. shoulders & |

ship Coast to Coast at legs. Learn seerets om trimming the waist
ga?wikﬂy for our big 152 page tool with ultra-modern methods—fast! Results

| Guaranteed! Send for free brochure. Universal

Silvo Hardware Co., PM-T73 | Bodybuilding, Bax 485-MI., Dearborn, Mich. |
107 Walnut St., Philadelphia, Pa. 19106 | | 48121.

TYOUR OWN RADIATOR BUSINESSY

OUR OWN RADIATOR BUSINESS } r~EXTRA MONEY

i N
s

1 70,00'0 - | YN a8 s30t0°*50 -

i - v 1! to |

FLAST YEAR' 1 A T

l says D. Carter, | DAY 1
Lemoyne, Pa. | : | Operate a community sharpening ser- i
Complete turn-key p_ac::ﬂa; training | | vice with an investment of $150.

§ schoolin radiator repair technology and  J Work from your basement or garage. 1

j business management plus special g I Our manual guides you in profession- ]

1 power-equipped auto radiator shop. i al methods of grinding, of business

i Don Carter writes: ;Aw&ra fing %30 an i | promotion and in pricing your work. I
hour, expect to hit 580, nexf year." I « Hand o Circular Saws « Kni % I

Sawn ives = Chain Saws
: l':::Elhus coupon lor complete story. = N » Scissors » Pinking Shears » Clipper Blades ||
. L= = Plamer and Dado Blades « Mower Blades
| rooREss _ ARSAFSSISEGRTTEY | : fui:]n npqﬁt s._w;:f"l'h..nl;l tof thipping Model 331, I
1 hias paid for itzell many times gnce | punchased it,

= Gy, s 3 TR : Please send latest price list on grinding wheely,” l

7P FHONE ——
P.0. Box 216-A

| ','1",';"_}"? ul;l:. cnbn-r?t.ml:,ll;:mz ] L TREYCO Tonawanda, N.Y. umJ

i e . S i S s B s START NOW...WRITE TODAY




SPLIT-IMAGE TRAMNSIT. This nmmﬁng]
pecurate instrument indieates level 5
reanire incline to o frection of an inrh
Shows exactly how much correction s
needed. Ideal for carmpeniry, MASGArY, cON-
tour plowing, surveying, ote. This noew
level and incline measure makes other
methods obsolete. Transit ln 95 + 51.25

PP, Leatherciie Case 53. send l‘".‘n:'r'h
aor M.O. on 1O day money 'hlt'l( LA e,
4. W. HOLST, INC., Dipt. P8, 10005 p

BHay, Fusl Tiwas,
DIGITAL: THEORY, DESIGN,
CONSTRUCTION

LOGIC
NEWSLETTER ©

SAMPLE COPY $1.00
"L?EIC gE‘HSLEITE
WALDWICK, N.). 07463

Mich

THE U.S.A.
IS GOING
METRIC!

Dial Conversions like

you dial a telephbone!

You can't afford tl
be withaut the .

DIAL-A-CON
ANGLO-MET- BEI'H\\‘EHTBH

EASY TD USE . . . EASY TO READ . . . convert
English measures to matric on one gide . . . metric
measures to English on the other . . . in dry and
liguid measures, miles /kilometers, inch/mm., feet/
meters, yards/meters, fahrenheit/centigrade. 6
dia. Made of heavy, durable plastic. U.5. Pat.
1544, 768, Only $5.98 ea. nlus 50¢ shipping. Send
check or m.o. (No c.0.d.'s) to

HOWARD ALAN THIJIISTIIIES.
Dept. PM-E, P.0. Box 311, Northfield, lllineis 0053

-
1600 Novelties
New World Famous Catalog ]
I“ Hard-to-get Mowelties, Jokes, Trcks,

[} Hobbies, Sports. Science, Electronics, Funmakers, Psy- [J
| chedelia, Emblems, Posters. Magic, Games, Gifts, Modehs, |
Moncy Makers, Jewelry, Bargains, Gadget:, Books,
| Ihll.'llcl & Optical, Tools, Watches, elc. Mo lel:!n-l
Ir:ezemr} Send name, address

“"HOW TO DRILL YOUR
OWN WATER WELL"

$1.00,,4

EaTiSFaCTIigm

EUALRAETQ QD

DEEPHD:H: [
OPELIK A,ALA.38801

qunv [:ws:uun
FHEE I:ll llF "El.}.ﬂ's‘ 5695

Freecan

hnh both pellats and darts. This fine, well
made .177 cal. German air pistol is just the
ticket for target
or Yarmints.
Accurate, N‘= co
replace, either,
Onca in a lifetime
bargain. Order
saveral, Supply
limited. Only $8.85 ppd.
(Secret leather holster. $2.95 ppd.)
600 Deluxe Pellets, !.I-l.'l ppd.
20 Steel Darts, $2.

.l.llt PISTOL, Dept. FH-&
535 Hunhnutnn or. South
Lw Angeles. Calif. 90032

FLY YOUR OWN
747 JUMBO JET 4

Two FL. Long

=F 2 wingspan -
IT ACTUALLY
FLIES! ..-
Scale models of BOE-
ING 74T and the 19° F‘
L-1011 mnd DC-1C.
They all soar and ;dui -,
co-2
00

to sling or

tridge. On K

each, 1] {hl"! for ALSD—
CESSNA AEROBAT :II-O II-' ;lﬂﬂ
Rubber band wored, adapts w JO20 gas
engine. $6.00. All four—3185.00. %1.00
postage and handling for EACH p1nn!.

Mew York residents add sales tax.

JOYCE'S TIMELY GIFTS,
Dept, 2PM, 1328 Mew York Ave.,
Huntingten Station, N.¥. 11748

Smith Dept. C106, h_ﬂ-n.ﬂl-ﬂ_:

L-—-—--- O ————

BUILD YOUR OWN ¢ =="2

Cabover Campers = Covers -L
16" L 20" Travel Trailers i
* PLANS »
PATTERNS = KITS

* FREE CATALOG %

GLEN Recreational

Vehicles
9152P Rosecrans, Bellflower, Calif. 90706

—=utf

- MULTI-FAB

IRON WORKER

* PUNCH
* SHEAR
* BEND

Work with metal as easily as wood. Punch
up to 3" hole in 14" steel. Shear up to
15" x 2" steel. Bend 15~ x 4~ steel. Double
the capabilities for aluminum. Fabricate
professionally your own custom designed
brackels, handles, stands, toys . . . all of

| those unobtainable or hard to find parts for

your vehicles, machinery, appliances and
implements. Combine metalworking with
woodworking for an endless wvariety of
projects and products. Multi-Fab is con-
structed of 15~ steel, stands 11* high, is
bench mounted and reguires no power sup-
ply. Bend check or money order for $89.00
on 10-day money back guarantee or write
for complete details to: PRODUCT DIV.,
C-D CORP., 1115 E. 8 Mile Rd., Hazel
Park, Mi. 48030,

"Y

Easy to Build PLANS
AND INSTRUCTIONS for

i Go Kart ......... $2.00
Mini Bike .......52.00
Mini Car ........5$3.00
Pedal Boat ...... $4.00
Sail Boat ..... .52,

00
Snowmobiie Sleigh $3.00
Mini \ehlfles Plans
Dept.-C P.0. Box p2
Chazy. M.Y. 1202]

MUSCLE

[l Pessr sena your free Drochure enoer Dlln cover

Now you can have

Yes! Now you can gain weight,
muscle-up all over. No gim-
micks or gadgets. Just a brand
new scientific body-building
principle that packs on pounds
of healthy body weight, slims
flabby waistlines and gives you
a brand new appearance. Add
powerful muscles to your arms,
chest, shoulders and legs. Send
25¢ coin to cover postage and
handling costs, for FREE easy-
to-follow plan.

MHymae
{Fisann Print)
U Addrasy
City
Stite Ip
HERCULESII anl 15830 0. Box 78, Meadowvale, Ont. Canada
----— T R S G O R
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Emergency Tow Rope

EMERGENCY TOW IS STRONGER THAM
CHAIM! Tested strength 68500 Ibs. (3L

BDETROIT APPROVED) DUNE-BUG

ik wa e T iels | | BPICKUP som=) BIKES
SCRATCH DR WATTLE, & OUt RUST ! TANKS Mfﬁrro OR
. Original equip- “‘-a-@ ::::2 &
ment type poly, KARTS

now available in auxiliary tanks
for pickups. Increase gas capac-
ity 40 gals. Far superior to metal,
complete hidden, no body work
necessary. Easy 1 hour installa-
tion—Truck discounts pay for
tanks in a short time. Two tanks,
brass wvalve, hose, complete.
Meets Federal Regulations.
PICKUP EQUIPMENT CO, LTD.
Dept. PM-673
P.0. BOX 7635

One dollar brings you complete

info, on how and what to build
or buy. Discount prices (automatic
clutch, $9.95). Parts, kits, engines,
and raw materials, comp. drawings,
pictures & specifications.

£1 for DUME-BUG bike or
kart info, or $3 for all to:
Box 987-F6

Azusa, California 91702

sl PLANS PARTS OR COMP. UNITS

EMERGENCY TOW perfect for the:

TRAVELER, VACATIONER, SPORTSMAN.

CAR OWMNER. BOAT OWMER, HOME OWN
ER. FARMER, ar ANYOME who feeds a tow.
FPAYS FOR ITSELF MANY TIMES OVER.

SEND CHECK OR MOMEY ORDER FOR $6.00

POSTAGE PAID TO SAFETY SERYICE CO. WACD, TEXAS 76710
e el

P.0. BOX 26026 ALBUQUERQUE, N.M. 87125

sto
mMnm g
sweating Pl

I

IMPORTED

TYSQYTTIP] | | PORTABLE STEAM CLEANER

Steam in 60 seconds

CLEAN: Engings—
Alr filters—Ilawn mow-
ers—truck s—tractors

enough to do
!ol: small emough
h: pet there.”

Fast., economieal. rug-
gedly huilt. 3 year
iuarantn on eolls &
rebox. Propane fired.
Weighs 120 Ibs.

Auxiliary pump re-

Locks into |

position to
prevent acci-
dental closing.

Razor sharp
tough stainless
steel blade for re- |
liable use and hard, |
long service. Money |
back in 5 days if not
satisfied. Send %2.75 quired on water pres-
plus 25¢ to cover post- sures below 80 Ihs. or
age and handling. on well systems.

WESTBURY SALES CO. 'HEIJBH HFE INC., Dept. M-4,

P.0. Box 434, Westbury, N.Y.
11590 Dept. 1-2..':3-“ Box D, Jackson, Wyo. 83001

» Sharp and

Eliminate toilet tank swealing, SOERY Tuu‘:h
covers and wel, messy floors. Tempera- | = Stainless
tor mizes hot & coid 1o temper the water. | Steel Blade &5
Remaoves chill that causes tank to sweat. S
Thowsands in use. Complete with instruc-
tions and list of components required.

= Solid Brass Temperator "mlﬂllﬂ o

* For summer camps and cotlages, avail-
able with drain to emply water line,
prevent winter freele-ups.

OAKRIDGE IND. poniage od
s P i] Bu:lsﬂi A, Cleu!lnd OH 44118

- -I--I-l-l--lﬂl'l-l.- -

Build Your Own Kit : l _
HEARING AIDS v | | {BUiiD YOUR OWN CANOE:
QUllihj' Wood/ ! WOOD & CAMNYAR DII.
upP 0 COMPARABLE Sy Canvas Designs. | A T o e
0 0 AIDS ¥ From $25.00 | - i
BUY DIRECT ® 20 DAYS FREE TRIAL Body Aids Free Literature! e i

$39.95 up. Tiny All-in-the-Ear: Behind-the-Ear; Eye SPORTSCRAFT b s » ot
Glass Aids. No salesman will call. Write LLOYDS Box 636PM  Allentown, N.J. 08501 ! TRAILCRAFT, INC.

Dest. P, 905 Sth St. Rockford, 1)), 61108 * i Box 60679, Concordia. Kansas 66901 1
-

- -

N EW Sma" E“g"ms senﬂﬁﬂ Mﬂl'll.lﬂl“ POPULAR MECHANICS PM-BEE! Plan

| } for a radio-controlled model that flies

CATA I._'Bai

VIRDEN PERMA-BILT COD.,
P.0, Box T160PM
2821 Mays, Amarillo, Texas 79109

'||:|ﬂ'l Edition Tells and Shows YOU How to Fix Small Gas Engines | | | o7 €Oz Fuel is nonflammable and
. | odorless. Sophisticated and simple to
on Lawn Mowers, Garden Tractors, Power Equipment| | | puild' To obtain full-scale pattern
400,000 copies of the Edited by mechanics | | :Ifi‘:'“ t‘;"h":“sg’:: . g;“tgﬂ :"u"?ﬁalf:
previous editions have with easy-to-follow | | | wecuaNics Dept. FA, Box 1014 Radio
been sold to mechan- instructions on air | | | city, New York, N.Y. 10019,
ics, beginners, schools cooled engines under — -
and Do-it-Yourselfers. 15 cubic inches.
This new 10th edition is com- 110 VoIt A.C. GENERATORS
pletely revised and up-dated. In- sl eyeles, Fanhell driven frat car uc gas
This new 10th edition is the most cludes nearly every popular 2-cycle gt D i L kg
complete Small Engine Service and 4.cycle engine. Complete infor- svstomie amed Auoreseent Hghtz, ther 12.-
Manual of its kind. Over 300 pages mation on repairing, maintenance DRE T mErice Sinnsmend A Wuman
and nearly 900 illustrations on the and servicing of small gas engines. IR sl otk S wait
i following engines - Clinton, Briggs Hundreds of photos and exploded elf-exeited generator S5 000 puatpaid,
& Stratton. Continental, Chrysler. wview drawings Step-by-step easy TOOL POWER t™ patent pending
Craftsman, Deco-Grand. Evinrude to follow instructions for every- L5 colte TOIY. Suit-watie. L. atnsa Trom
Aquanaut. Honda. Cox. Johnson thing from minor tune-ups to major yulle car's alternator. Guaranteed 20 years,
Air-Buoy. Jacobsen, Iron Horse. overhaul. Section on trouble shoot- 1""!‘““ MEASH MIITOEES, Mnerhics all puwer
: | wale. elecirie motors up o 2 hpe AP
Homelite, Kohler, Lauson. Out- ing for beginners. | | weldinie. fust hattere ehursine Any:Tike
board Marine. Power Products, $5.95 Send Check or Money Order : device Ty any fawe B an infringenent of
Tecumseh, McCulloch, West Bend. and we ship promptly postpd. Sat- i ";‘;‘f""!aIE:}"‘:IE‘I::_"""}TI{: e ..‘!';‘r'lr”';';.'l
Wiscunsin.sLawn Boy. Onan. O&R. iésfﬂl'.:i!ﬂl'l Guaranteed or your Money ‘ |IIP-. %*imwll'. o500 pestpaid.  Atiractlve
Pincor and Solo ack. deuler plan

Order™\, Technical Publications Div., Dept. PM-673
—Today,/ 1014 Wyandotte, Kansas City, Missouri 64105 — |

204 POPULAR MECHANICS




BECOME AN ARTIST WE!HIGHT'

I'll'il.lilit FI.'!W 'I'I'III'II.II]-

i i ““II i DI'

e-Bize o numen A :

ong in minutes or -‘ltmhu.- F ¥ l" " I“B
your money back! ALL TW i

nmd is oll or acrylic paln

brush, eanvas, No oXpens

POPULAR MECHANICS
INDEX AND SHELF WRAPPERS

—1971 & 1972 eds.

A great idea that will multiply
the value of your back issues

Elve .q'ulpmm'l Rdeded.
Amaze Your friends, Make
exXtra moncy part Lime.
E"_m Hlnhnthbi gadpot
palnting by num

Even a child ean do it.

lete method, $3.98

JIFFY PORTRAIT, DEPT. P.M.&
1315 Ronan Ave., Wilmington, Calif. S0744

BEAT | Dﬁﬂhl'ﬂ?ﬂ“l-"bni‘f- - F -
Back GUARANTEE! Bartiett Flying Saucer ultra-light hower-
craft powered by ordinary lawn mower

THE Place only 5 bets. All number B i
)l 2 in your tavor inciuaing 7| | | IS5 1 L s | | | of PM. The indexes are bound
2.3.4.5.6,7.8.9.10. 11, 12. and supply sources $3.00. All orders '
TA BLf.S ;::d -;i:\ ;;"D,e:::: returned vI:EBE i? IBr n'B.'uHm\t’rE Ilt'?l into handsome wrappers made
Ll'f:'::_ﬂ M. E:g::lg:;sﬂ“p: T:II;ME Box 3339-M, Scottsdale, Arizona 85257 of heavy board and encloses
= - the 12 issues which are cross-
BARAGE DOOR OPENER $10-%0 TREAURO ELECTRIC | | | referenced in the Index.
d. 9 “u:‘tc; .
s s Jr rioeas ¥ trisity tam 4 Makes beautiful and useful ad-
$1.00 for installation in- nator o
structions  (refunded  with [ S gullbe ditions to your bookshelves.
order} to: STAYS  emattery | ;
R M PRODUCTS " TENTED winiso 14 Chaca o Price $1.49 ea. Send orders to
O S Fotot Ruto Air Equipment, Inc M i
Cincinnati, O. 45236 vo At Air Equipment, lwc. Popular Mechanics (Dept. ),

) ' Box 1014 Radio City, New

USE ZIP CODE York, N.Y. 10018.
WHEN ANSWERING ADS

N e P int For Proflt

W [lﬂl—'!lztl—“kﬂ"”“'l

—ALL METALS! Plugs into ANY |
1103 voll sorkel. MAKE—REPAIR |
most any¥thing for CAR—MOME— |

Cards, Stationery, Envelopes, Advertising,
labels, tickets, announcements. (.5 L. cards,
grecting. sympathy, prayer cards, tag=, cte
Save money. Fays lor itsell in & short tbime.

Dwn a Frin«l:in. Business

feash, ok, M.0.0 and pay postman ST.00 0D =
SEMD Hﬂﬂ m.’:‘uﬂ or ,*m, 89,99 plus S2.000 for postaze- W -u_ppl everything direct from factory
DHLY o packing in L%, A, n?zp F‘I READY hus ":.-f-‘, W il ] n.nl].l :u:-u ¥ followed ﬁuh—.ﬁ Alza hﬂ.dll?l':fd-
Includes BIG pack stesl, Immi S0 r, Carban **jouc e i i n iKe eRgravIn ave home zhop
ELECTROFLAME ARG TORCH! OFFER LIMITED Ordir TODAY! st 2 bo incocae. Bend S35 for catalogue, KELSEY
MIDWAY WELDER, pt. EFM-6, Mearney, Hebr. GGE4T i PRESSES 73-0Q, Meriden, Conn. 06450

LEARN
MEAT CUTTING

Train quickly ian § ahert wWerek: =i Toledo

]':!' - bei .fr ru.u.rr-ur seCuri > in the vizal
e joka—

Il\'ﬁl a FHUHT.‘.H!L HH hb‘r OF YOUR
OWHN ! Time payment plan sval H:r Ifhc .
ma wiven. Job help Thousand

cesslul gradestes. OUR S0tk 'I'E.-\-H Seod
KuW for bizr new jllustrated FREE catalog., Mo n§1h-:m.

G.I. "y 17T
AEPETENATIONAL SCHOOL OF MEAT CUTTING
Dept. 50-X, Toledo, (hio 43804

{ MINI-BIKE PARTS

BUSINESS. lifelime BURNOUT
GUARANTEE 10 day money back
trial 0if retnd:. HEAVY DU -
sign. No experichice necded- FREE
IH'!LDIHE LESSONS!

? Exrn while you beare 3l home, Molont -'_I
MAHE = jacks in pEi and aaie worvice dlain
Urmching forms, Bedly shaps, ripfer r}

M u" EY ! 1If|!I. and farms pepd sErTICIRG ™

of whack you cam lesrn 18 repoar. W show "

REPnIR you MW, Starl spare time i pour Biur
| § mint o prage B oppertemily tor me ]
¥ chamice ACT NOW

HYDHA"[IC - Wittt Feifer s, g0d Frow Bomes Bt
JACKS Hydraulic Jack Repair Manual Co., Inc.

G.P.0. 0K 3 » STATEN ISLAND, M. T. 10314

BASEMENT
TOILET "u&™ "0 Whotesaleprices

TO OVERHEAD SEWER OR SEPTIC TANK. & forks, enameled.. Chains...Clutches...Brakes & throttle contrals

MO DIGGING UF FLOORS. INSTALLS EASY. Write .i.im-:u:L.Turﬂd .Ih'arinﬁv.[j.;gﬁl&g'ginu ele. S;nd 50¢ for
e illustrations and lists. BYCO, Dept. B,
McPHERSON, INC., BOX 15133, TAMPA, FLORIDA 33614 7528 Dakwood St., Omaha, NE 68127 ot

Build POPULAR MECHAMICS' little CARRIAGE HOUSE! Simply
great! A back-yard building that isn't an eyesore. Styling t
blends in with most homes. It will take your mower, lawn
furniture and tools—or the kids' overnight guests. Use it as . oo i

your shop or home office. Overall outside dimensions 10-t. =0 'y Ll TREMENDOUS ﬂ'ﬂﬂﬂl

: 4 i IT US PROY 10 1O
4 in, x 12-ft. 4 in. For one complete set of p'ans send $3.95 J g __“*_m! 1.-'!5 ’_,ﬂn:_,' e

to POPULAR MECHANICS Dept. FA, Box 1014 Radio City, N.Y.
10018. For two sets of plans (you may need one for your
local building department) send $5.49.
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POPULAR MECHANICS

POPULAR MECHANICS

D ADVERTISE

Rate: $2.20 per word payable in advance each insertion. Capitalized words—75¢ per word additional.
Minimum insertion ten words. To be inserted under the proper classification, copy must be in our
oftice by the 10th of the second month preceding date of issue. The next available issue to place
an advertisement in America's No. 1 Classified Section is August. The closing date is June
10th. Send remittance and order to H. E. Kappel, Popular Mechanics, 224 West 57th Street, New

SJINVYHIIW ¥VINdOd

York, New York 10019. Please make remittance payable to Popular Mechanics.

POPULAR MECHANICS

WHEN ANSWERING ADVERTISEMENTS PLEASE USE THE ZIP CODE NUMBER

AUTOMOBILES

WANTED To Buy: Old Automotive Liter- |

ature, 1900-1955. David Ficken, Box 11,
Babylon, New York 11702.

AUTOMODBILE SIXTY SECOND TIRE FIX.
NO TOOLS—NO JACK-DEALERS INVITED.
SAMPLE, DETAILS, PPD. $3.98—WARNE,
6922 CONGRESS, DETROIT 48207.

CAPACITIVE DISCHARGE IGNITIONS. DIS-
COUNTED. Rodgers, Son (PM), Box 3583,
Anaheim, Calif. 92803.

SAVE Money! End Expensive Auto-
mobile Repairs, ‘‘Auto epair Book™
$1.95. Meiner, 630 Granger, Hanover,

Pennsylvania 17331.

WORLD CARS 1973, IMalian Automobile
Club, Emigish Text. 440 pages, 9% x 11",
Specifications Data, 800 Models, 27 Coun-
tries. 1000 Iliustrations. Postpaid, $19.50.
Santomasso, 1255 Boulevard, New Hawven,
Conn. 06511.

SCR/CD IGNITION. Increased Perfor.
mance, Mileage. Fits most cars, negative
ground. State make, displacement, model
year. $44.95, Texas residents add 5%
sales tax. Magna Dwell, Box 2171, Abilene,
Texas 79604.

TUNE-UP SPECIFICATIONS. New com-
puterized listing fits in your shirt pocket.
Covers 1964-73 American Cars. $3.00
postpaid. Tune-Up Primer, Dept. D, Box
60058, Orlando, Florida 32803.

SUPERSCATES, Racing, Gasoline Pow-
ered, Plans, Booklet, £5.50, Free Picture,
Nicholas, Box 10095, 5t. Petersburg,
Florida 33733,

TUNE-UPS. Complete, simple, illustrated
Fuide to tumnig ﬁn"r own car. $1.00.
llﬂuggg“\‘. 295 anor, Yorktown, N.Y.

AUTO SUPPLIES
AND EQUIPMENT

PICKUP OWNERS: Spare Tire Access
Without Muscle Torture, Profanity! New
Products! Guaranteed. Research, Box
13237P, Gainesville, Florida 32601.

BUY AT WHOLESALE. Send 51.00
Catalog. Specialty Products. Box
Butte, Montana 59701.

““PATENTED" Revolving Exterior Auto-

for
397,

| mobile Mirror. Novel, Safe, Stays Clear All

Weather, 516.00, Two $30.00.
Box 3335, Cape Town. R.5.A

MEW! MAGIC—HOSE ‘“‘Instant Gravity™
SIPHON. Foolproof Operation. Never Fails!
FREE Parficulars. WARREN'S, Dept. 16,
5245 Eastern, Las Vegas, Nevada 89115.

TOWBAR Plans, send $3.00. Plans,
Box 292, New Albany, Ohio 43054.

POWER Electric Appliances from Alter-
nator equipped cars. Information  Free.
D. Godard, Box 229A, RR1. Washington,
Morth Carolina 27889.

FREE Flashlite With MOTALDY Ring Yalve
Job %6.00. Guaranteed, Flewellings’, Box
21, PMB, Tustin, Calif. 92680.

ANTON Ignition. The VELVET GATE, In-
formation, Autonics, Box 1581K, National
City, California 92050.

_ RADIATOR PROBLEMS?T Heating? Leak-
ing? Rusting? Experienced Journeyman
Thoroughly Explains Cooling System. Send
$2.00 to: Radiator Care, Box 547,
Whittier, Calif. 90602.

Revmirror,

AMAZING New Auto Electronic Strong
Ignition Kit. Enj faster starts. more
power and pep, hotter spark. 100% safe.
Send only $9.00. H & W Disc-Ad Inc., Box
43, LaCrescent, Minn. 55947,

RECREATIONAL VEHICLE BUYER'S GUIDE,
B4-page puide, prepared by Chevrolet, full
of facts, figures and full color illustrations.
50¢. Recreational Vehicle Buyer's Guide,
ﬁzn&z{:. P.0. Box 7271, Detroit, Michigan

AUTO TRAILERS

FIFTH Wheel Trailer, Pickup Camper,
Cover, Trailers, Build Yourself. Save! Com-
plete plans—Fifth Wheel $9.95; Camper
$4.95; Trailer $3.95; Cover $2.95. Conver-
sions—Econoline type Van 95. Pas-
senger bus or delivery Van £3.95: Equip-
ment Catalog $1.00 (refundable). Details
25¢. OQur 13th year. Viking Camper Supply, -
99-F Glenwood, Minneapolis. Minn. 55403,

MOTORCYCLES, BEICYCLES
MOTORSCOOTERS
AND SUPPLIES

CUSTOMIZE Your Motorcycles with Lat-
est Luxury Sports Seats. Styled to Fit
Every Model and Taste. Consterdine, 219
Austin, Sandusky, Michigan 48471.

AUTO GUARD Prevenis Auto Theit. Pro-
tects Cars, Trucks. Easily Installed. Send
$6.95 To: Auto Guard, Box 44483-1A7, Los
Angeles, Calif. 90044,

TAILGATORS You Pay! Send $2.00 For
Rear Bumper Sticker To: Giltner, Box
20705, Phoenix 85036.

_KITS For Any Engine. Beat 1975 emis-
sions, burn kerosene. Power Genie, Box
872. Lancaster. Penna. 17604.

AMAZING MOTALOY Ring-Valve job While
driving. $6.00 Guaranteed. Free informa-
tion. James Bryant, 2133 Arcadia Place,
Jacksonville, Florida 32207.

_CALCULATOR, Trip Expenses, Arrival
Times, Gas Mileage, Tax, Expense Ac-
counts Recorded £2.25 P.W. Photography,
Box 562 Qak Ridge Station, Royal OQak,
Michigan 4807 3.

PARTS: Army jeep and truck parts, Spare
Parts & Equipment Co., P.0. Box 751,
Lexington, Kentucky 40502,

ALTERMNATOR/Generator Rebuilder's
Course; includes Tooling & Test Equip-
ment; Write: Hedelund Engineering,
P.0. Box 2127, Sepulveda, California 91343.

MOTALDY, Ring-Valve Job While Driving- |

$6.00. Literature. E&G Sales, Box 18384-P,
Memphis, Tennessee 38118.

RING-Valve Job while driving, $6.50
postpaid, (Two-512.00). . . . Established
1951, . . . Results Guaranteed!! Motaloy,
Grantham, Penna. 17027.
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RING—VALVE JOB WHILE DRIVING!
1973—MOTALDY'S 20TH ANNIVERSARY! (it
works and works!) Results guaranteed!
$5.95 Airmail ppd. Motaloy Division CH,
gaﬂgmﬂu: 604, Fayetteville, North Carolina

_HANDLE HIGHWAY EMERGEMCIES! 14.
Piece Safety Kit Includes Drg Chemical Fire
Extinguisher, Tire Inflator-Sealer, “'Help™
Flag, 2 Fusee Flares, Moisturized Handi-
wipes Reusable Storage Kit. Only $12.95.
Chardon Products, 10 Chardon Road,
Medford, Massachusetts 02155.

ED WAGNER FOREIGN I.I.I:l'ﬂ SALVAGE
INC., Dismantling 2000 Foreign Cars For
Parts. Located On U_ S. Route 19, RD #1,
Harmony, Penna. 16037 (412) 368-8831.

Send

HOMDA, $25. Other Bargains.
n P443,

$1.00. (Refundable) Motorscooter,
Bend, Oregon 97701.

BOLT-ON TORQUE COMYERTER Makes
out-dated. out-classed, mini-bikes competi-
tive, mean machines. More Low end muscle
—more high end hustle. Fits BA&S,
Tecumseh, most engines. 35 minute in-
stallations. $34.95 ppd. No C.0.D. Infor-
mation + decal 25¢. MAX-TORQUE, Inc.,
7300 Monticello, Skokie, lllincis 60076.

BICYCLE PARTS CATALOG. Gold mine for
hard to get foreign and domestic parts,
tools and accessories. Send $2.00 for this
big 815 x 11 inch 160 page catalog. Re-
fundable if not completely satisfied.
Wheel Goods, Dept. J, 2737 Hennepin,
Minneapolis, Minnesota 55408.

ILLUSTRATED Catalog 25¢. Parts And
Accessories, Custom And Stock, For Most
Makes And Models. Motorcycle Supply,
Box 159M, Fairbury, 111, 61739,

MAKE Your Bicycle Electric. Plans $2.95.
Kielian, 130 Drake, South San Francisco,
Calif. 94080,

BICYCLES—Replacement Parts, Toals,
Accessories, Repair Books, over 1,000
Items. 1973 Catalog. £1.00 Refundable
with $5.00 Purchase, Action Accessories,
Box 15, Liverpool, New York 13088.

MOTORCYCLE. ATV'S. Trailers. Sup-
plies. Discount Catalogs 25¢. Lorenco,
Danwille, Illinois 61832.

(Cgnlinucd on Rert page)



MoTERSISLES MeycLeS QSRS S, i Sl

i m L M -

AND SUPPLIES 4* BOATS AND TRAILERS | icisnaw  Inc., 3511 Hixson  Pike,
{Continued from preceding page) Chattanooga, Tenn. 37415.

MOTORIZE Your Bicycle With Mower En- FIBERGLASS BUILDERS MATERIALS Low- BUILD YOUR OWN FIBERGLASS BOAT

ine. Plans $2.00. Motor's,
araboo, Wisconsin 53913,

SPACE, ROCKETS
AND TRONAUTS

ANTIGRAVITY Solved! Revolutionary
Spacedrive Revealed, $2.00. Antigravity,
Box 831, Avalon, Calif. 90704.

GROW With The Fastest Growing Com-
ﬁanxl In The Field Of MODEL ROCKETRY.
p To 40% Savings On Equipment, Kits
And Motors. AVI, Mineral Point, Wisconsin
53565. Send 50¢ For Details And Issue Of
GALACTIC CHRONICLE,

A

HANG Gliders. Three different designs.
Plans, kits ready-to-fly. Large catalogue,
25¢. Eipper-Formance, Inc.. P.O. %la:
246-M, Lomita, Calif. 90717.

AIRBOAT Engines, Propellers, Hubs,
Mounts, Supplies. Corvair, VW Conver-
sions. Removable airdrives. Propellers,
Hubs for Snowmobile Engines. Catalo
$1.00. Banks-Maxwell, Box 3301E. Fo
Worth, Texas 76105.

BUILD—One-Man jet helicopter. Easy
inexpensive. Detailed plans, drawings—
ﬁ.i.m. Helicraft, Box 7153, Baitimore,

aryland 21218.

JET Strap-On Helicopter Plans $2.00.
Information .Gump:uma. Box 1267,
Redwood City, California 3

rﬂlﬂtﬂi Aircraft Photos. Past,
ent.

Box 415,

AVIATION

New York 114

ALL About Ballponing. Handbook $3.00.
Aerostation, Box 141. g-Sault, Ontario,
Canada. KOG 1P0

HANG GLIDERS. Proven Rogallo Design.
Plans—$5.00, Kits Accessories, Complete
Kites. Compare Quality And Price Before
You Buy. Free—Flight Systems, 10730
Whiteoak, Granada Hills, California 91344,

BE A Government licensed aviation me-
chanic. Practical training. Free Informa-
tion. Aero Mechanics ool, Dept. PM-,
gimlcipal Airport, Kansas City, Missoun

.

HOW YOU CAN AFFORD AN AIRPLANE
If you can't afford one. $3.50. A.R. Crowe,
1915 Arthur, Corvailis, Oregon 97330.

HOVERCRAFT

Illustrated catalogue 25¢. Astro |
Photo, ranhnr%ﬂm 243, Kennedy Airport, |

est factory prices in clioth, matt, roving,
resin, epoxy, foam, nails, fittings. Send
?I.DI;I for literature (refundable’ or $2.00
or literature plus booklet on Mold-making
and ""How to Fiberglass''. Ciark Craft,
16-P1 Aqua Lane, Tonawanda, N.Y. 14150.

BOAT KITS-PLANS AND PATTERNS-FRAME
KITS, World's largest catalog. Over 300
top designs from 7-77' in plywood, ferro
cement and fiberglass. Sailboats include:
Windmill, Snipe, Motor Sailers, Trimarans,
Catamarans. Powerboats include: Cruis-
ers, Houseboats, Deep ¥'s, Fishin'ski, Run-
abouts, Hydroplanes, Canoes, Kayaks, in-
boards, outboards. Send $1.00 for large
catalog or $2.00 for catalog plus “Boat
Builders Guide''. Clark Craft, 16-P Aqua
Lane, Tonawanda, N. Y. 14150.

BOAT PLANS, FULL-SIZE PATTERNS
FRAME KITS With step by step written and
pictorial instructions especially for ama-
teurs. Easy to build, Send $1.00 for HUGE
100 PAGE lllustrated Catalog. Over 125
modern designs from 8 to 49': Includes
Sail, Jets, Inboards, Outboards, Cruisers,
Houseboafs, Hot Boats, Catamarans, Hy-
dros. Also available—**Boat Building With
Plywood” Hard cover—219 pages $7.50.
GLEN L, 9152 MP Rosecrans, Bellflower,
Calif. 90706.

| Canvas

FIBERGLASS Canoes, Kavaks, and Duck-
boats. Many exciting models. Easily as-
sembled kils. $44.95 up. Free Literature.
Riverside Canoes, Box 55895P, Riverside,
Calif. 92507.

FIBERGLASS Cloth and resin. World's
finest cloth and non-run resin, at direct
mill prices Flotation foam. Complete line
of plastics, silicon bronze and brass
screws, save 60%. No sales tax. Boat
Plans. Catalog 25¢. Freight prepaid. Stiles
Boat Supply, Box 11P, Linden Ave,,
Mantua Heights, N.). 08051.

_CARDES! Kayaks! Factory-direct guality
kits, from $25.00. Many different models,
s hulls. Strongest construction
materials. Free literature. Sportscraft,
Box 636-P, Allentown, New lersey 08501.

LIGHTS Of ali kinds, electrical acces-
sories, portable power, cook and table-
ware. Free catalog. Bass, Box S01PM,
Marblehead, Mass. 01945,

FREE Catalogue—oplans. patterns: Ca-
noes, sailing canoes, kayaks, 14-177 trail-
able cruising sailboats. Quicksilver,
255A Shamrock Blvd., Venice, Florida 33585.

AERD-CAR. Amazing Hovercraft built eas-
ily with ordinary tools. Lawnmower en-
gine power. Carries one man plus. Hov-
ers, flies forward, backward. Sideways
over land/snow/water. Complete construcs
tion plans and brochure. $5.95. Aero-
Projects, Box 5118PM, Clinton, New Jersey

HOVERCRAFT Plans. All sizes; Tested
designs. Photos. Information: $1.00.
Universal Hovercraft, 2611 182nd Place,
Redondo Beach, California 90278.

MEW 1972 Qutboards ., . . Top brands . . .
6 HP. $278.00 . . . 18 $404.00 . . . 40
$54B.00 . . . 50 $698.00 . , . 65 Selectric
$928.00 . .. All sizes . . . Scott-McCulloch
Parts . . . Literature 50¢ . . . Electra
Marine . . . , 675 Merrick Rd. Lynbrook,
N.Y. 11563.

FIBERGLASS Cloth, matt, polyester and
eml:c:lg resins. Wholesale catalog 25¢. Boat
ing book 30¢., Seifert's, Box 1206-M,

ay. Wis. 54305.

Green

INSTALL Kart, Lawnmower, Snowmobile
Power On This Hovercraft, Plans, Instruc-
tions, $6.00. Airboat Plans Instructions,

5.00. Design Book For Homebuilders,
5.00. Palmer Aerosystems, P. 0. Box

B91ME, Coral Gables, Florida 33134.

INFLATAELE BOATS

QUALITY infiatables.
from $34.95. Kaik dinghies from $19.95.
Lightweight. Compact. Portable. Packs in
own carrying bag. Ideal for fishermen,
backpackers river runners, outdoorsmen.
Rugged, safe for whitewater rivers,
pcean surf, rocky streams, lakes, Built
to last! Free color brochure. Leisure
Imgorts. Dept. PM6 St James, N.Y.
11780.

Pyrawa canoes

CANOE KITS—Wood Canvas, Molded
Fiberglass—Free Catalog. Trailcraft, Inc.,
Box . Concordia, Kansas 66901.

KAYAKS, Canoes, Plans, Kits, Finished
Craft, Books. Free Catalog. Outdoor
§p53:]t15 Box 1213P, Tuscaloosa, Ala.

AUTOMATIC Boat Bailers and Transom
drain checks, $6.95 ea. plus, $1.50 Han-
illﬂf? De Persia, Grand Haven, Michigan

CANOE and Kayak Kits. Molded ABS.
$127 complete ready to ftrim and as-
Canoes, Box 4004,

semble. Sabot
Huntsville, Alabama 35802.

New Revulutiunar{y Foam Sandwich Con-
struction. Plans for the Amateur include
50 Designs, 12 to 60’, in Power and Sail.
Book complete with Building Procedures/
over 200 photos. Send $7.50 to: Clark
Craft. 16-123 Aqua Lane, Tonawanda, N.Y.
14150.

PLANS, Patterns, Kits. Catalogs: Power.
boat $1.00, sailboat, 50¢. rinecraft,
Box 161-M, Brighton, Mass. 02135.

LUCANDER Desiglns Sail, Power, Bro-
?ﬁ'irzeun'm' Box 3184, Brownsville, Texas

BODAT Kits. Molded Fiberglass. Save
Money—Assemble Yourself. Factory Mold-
ed Sections Bond Into One-Piece Craft.
20 Models—14’ to 32' Cruisers, Run-
abouts, Sailboats, Accessories, Motors,
Trailers. Easy Terms Free Catalog, Luger,

Dept. BC-73, 3800 West Highway 13,
Burnsville, Minnesota 55337.

CAMOES, KAYAKS —Complete molded,
seamless, pnlmrF!ane Canoes and Kayaks
from $79.00. Free literature. County
Plastics Corp., 100 Verdi Street,

Farmingdale, New York 11735.

BEST PRICES ON KAYAKS, Rafts, Life
Jackets, etc. Free Catalog: Northwest River
Supplies, Box 3195 Moscow, ldaho B3843.

RACE BOAT PLANMS. All classes inboard,
outboard hydros, runabouts. Huge savings
using EHE-; to follow blueprints, instruc-
tions. 27th year! Brochure 50¢ refund-
able. Champion Boats, 5849 Hazelbrook.
Lakewood, Calif. 90712.

CAMPERS AND TRAILERS—
KITS—PLANS—

. ... BUILD YOUR OWN VAN CAMPER—
Dodge, Ford, Chevrolet! Thirty-two large
pictures show you how to build Kitchens:
Storage Units; Adult, Youth, Childs Beds;
Drapery; Screens! Easy to read direc-
tions! Plans by retired Camper Manu-
facturer for General Motors! (5.00).
Shepard Campsters, Route 1, Box 81,
Oklawaha, Florida 32679.

CABOVER Campers & Pick-Up Covers for
Compact & Standard Trucks, 16 & 20
Trailers. Build and Save. Large scale plans
and full-size patterns with written & pic-
torial instructions. Complete accessory
and aluminum covering kits. Free litera-
ture. Glen L, 9152PM  Rosecrans,
Bellflower, California 90706.

CAMPER EQUIPMENT: Discounted prices,
complete selection parts, equipment, ac-
cessories, $1.00, refundable, 200+ page
catalog. ALLWEATHER SUPPLIERS, Uept.
PM, 832 Seward, Evanston, Illinois 50202.

FREE CATALOG—Recreational wvehicle
plans. kits, supplies, accessories. All your
needs at low discount prices. Lucky
Camper, Box BG657 A6, White Bear Lake,
Minn. 55110.

MARINE EQUIPMENT
AND SERVICES

MARINE Engines, conversions, rts,
equipment. Catalog Free! Stokes Marine
Industries, Coldwater, Michigan 49036.

CONVERT Auto engines to marine. 68
Page Catalog, 50¢. Lehman Manufacturing
Company, 800 Elizabeth Avenue, Linden 4,
New Jersey 07036.

FREE Brochure Conversion Kits, Prepel-
lers, gears ¥-Drives 1/0 Drives Gas, Diesel,
Starmarine, 1931 Embarcadero, Oakland,
Calif. 94606.

_ MARINE Supplies, Ignition Parts. Free
literature. lchae'!'s. 991 Broadway,
Bayonne, New Jersey 07002,

[ Continued on nert page)
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MARINE EQUIPMENT
AND SERVICES

(Cwntinmed from preceding paged

RECLIMER Boat Seat Kit. Easily Made.
Neptune Mfg., 11615 Southeast Lexington,
Fortland, Oregon 97266.

COMPETITION MARINE EGQUIPMENT.
Over 300 items for complete auto conver-
sions and installations in hlg performance
SK and ski boats. Mail $1.00 for new '73
catalog complete with photos, specifica-
tions and prices. Glenwood Marine,
Dept. PM, 1627 W. El Segundo Bivd.,
Gardena, California 90249,

ATHLETIC AND
BODY BUILDING COURSES

POWERFUL Muscles fast! Free brochure! r

Uiniversal  Bodybuilding,
Dearborn, Michigan 48126.

TERRIFIC Muscles And Perfect Body

Box  4327-C,

Proportion Without Special Apparatus or |

Exercisers. Free Proof. Hercules |l
P.0. Box 78-PM-4, Meadowvale, Ont., |
Canada.

BE Taller! 27 to 4", Secret illusionary

methods, devices, Height Increasers, lifts,
For Treatise, send ggl.uu to: Physical
Culture, Box 1548-PM8, Pompano Beach,
Fla. 33060.

KUNGFU, lllustrated instructions. $2.00
complete, RSH, 5834 Manton, Chicago,
Itlinois 60646,

PLAY Better Golf. Three MNew ldeas.
Free Information. Norm's Golf Accessories,
g%ﬁggurhees Street, Teaneck, New Jlersey

COLORED BROCHURE. Rare chicks,
ducklings, guineas, bantams, peafowl.
Enclose $1.00, Cline's, Excelsior Springs,

Missouri 64077,

PLAY BETTER GOLF. THREE New Ideas.
FREE Information. HOB, 428 Duke Lane,
Fort Collins, Colorado B0521.

IMPROVE Your Golf Game! Free Informa-
tion On Three Proven Ways. Westley, Box
27 A, Western Springs, I1l. 60558,

ﬁ( FISHING, TACKLE,
LURES

MOLDS—For_casting your own fishing
cinkers. Free illustrated booklet. Reading
llngsglrﬁment Co., Box P-78, Reading, Pa.

FISHERMAN'S DREAM BOOK—FREE, 170
Fage catalog just loaded with Hard-To-

ind Fishing Tackle Specialties and Do-1t-
Yourself oodies. Qur 29th gar.
METCRAFT Inc., -12,

| Box 5510, Dept. P
Toledo, Ohio 43613.

FISHERMEN! 20 Of World's Most Famous
Dry Flies, Leather-Like Snau Case Charts
Each Fly On 1n5|de Guver Approx, 7" %
6" x 1".* No. MB63 $5.98. Tex. REEJ-

| dents Add 5% Salas Tax, The Top Floor,
. 3883 Turtle Creek #2312, Dallas, Texas
| 75219 *Hook Size #12.

UNDERWEIGHT! It Affects Your Appear-
ance and Self-Confidence, ASA Method
Guarantees Real, Healthy Weight-Gain.
Send $5.50 To: ASAM, P.0. Box 3GBC,
McDonald, Tenn. 37353.

MASCULINE  Voice  Builder
Man Makers, Box 11567, Chicago,
60611.

“GIANT Arms." ODr. _‘mumE.
ary  discovery. Inquire a
1769-A7, Chicago 60690.

ISOMETRIC Exerciser, Builds Muscles
Fast! Complete Course And Plans $3.00.
isobar, Box 1025, Covington, La. 70433,

98¢,
Iinois

Revolution-
ucho, Box

SPORTING GOODS AND
EQUIPMENT

one.

FISHERMEN 20 Assorted Frnqusiunaaai

| Fish Flies $5.98. Rose Lee Co.,

Linden Pace, Orange, N.J. 07050

FISHERMAN'S TOOL . . . Fifteen tools in
Line and Ieader cutter, jacknife,
cleans fish, removes hooks, hones hooks,
opens bottles, cans and much more. Su-
perior quality steel. A must for every
sportsman. Send %$£B8.95 To: New World

' Products, Dept. 103, 107 N. Elm Creston,

lowa 50801

FISH FRYERS Complete With Propane
Cylinder, Regulator, Hose, Valve And
Burner, $35.95 Plus Tax. Murrite
Associates, Inc., 311 Holiday Bivd.,
Pineville, Louvisiana 71360.

SPORTSMEN Unigque Western Style Belt
Buckles. Low Prices. Free Brochure, Larry
LlEhlE 8476 Remmet, Canoga Park, Cal.

PLAY BETTER GOLF! Three New Ideas.
Free Information. Liberty House, Dept.
PME, 55 Orient Ave., Brooklyn N.Y. 11211,

FREE Catalog low direct factory prices,
fishing, Hunting, Archery, reloading Camp-
INg supplies,
ept. CPM, Waseca. Minn. 56093,

FREE WHOLESALE CATALOG. Lure parts,
Molds, Rod Blanks, Reels, Archery, Metal
Detectors, Rare Hardwoods. Finnysports
{ME}, Tolede, Qhio 43614,

Send today. Herters Inc.. |

EARTHWORMS, LIVE BAIT

ANNOUNCING! Mature's MNewest Cash
Crop. . . . Fishworms! Amazing Newsletter
Free! CGCloworm, PO1B6G, 910 Elfin,

Louisville, Kentucky, 40207.

EARN Money raising fishworms for us!

i Exciting details  free! 0Oakhaven—56,
Cedar Hill, Texas 75104,
FREE \Literature. Profitable Business

FREE 1973 Catalog! Guaranteed lowest

prices! Rods, Reels, Lures, Accessorigs—
Thousands of items. Cabela's, Inc.,
Dept. 5-18, Sidney, Nebraska 69162.

| 20,000-324.00. Postpaid with raisin

Raising Fishworms, Crickets. We Teach
you how to Raise and Sell. Write today.
Carter Fishworms, Plains, Georgia 31780.

12.20:
M=
structions. Brazos Worm Farms, Route 4,
Waco, Texas 76705.

HYBRID REDWORMS. 5,000

_NEW! Fold-Away Racks for Water Skis,

Fishing Rods, Nets, Paddles. Vast
Pn:l!:lur.ts, P.0. Box 6034, Aakersfield,
Calif. 93306.

GOLFERS! Get Longer Drives . . . . .

. Working Dogs,

Better Putts! We'll Show You How. Infor-
mation Free. Barrickman Sales, Dept. |
PMB, Route 1, Box T-34, Shelbyville,
Kentucky 40065,

NEW! Swiss gpe Army Hmfe" It's a
Portable Tool Ki one, 2 Knives, Can
Opener, Scissors,  Screwdriver, Bottle

Opener, File, Cork Screw and Awl. Strong
Durable Stainless Steel Blades, With Case,
Money Back Guarantee. Send £7.95. La
Tain Enterprises, P.0. Box 87, wallingford,
Pa. 19086.

GOLFERS! Get longer drives better putts
We'll show you how. Free Information!

Larthridge, 2706-M Areba, Houston, Texas
77088,
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H’ DOGS AND KENNELS

SPAMNIELS (American Water) Hunter's—
Retrievers. Snapshots. Bovey's, Plainfield,
Wisconsin 54966 (715-335-6984).

SIBERIAN Husky Puppies. Waonderful
Blaze Ridge Kennels, Box
250, North San Juan, Calif. 95960.

POULTRY AND GAME BIRDS
COLOR Puultr{ Book §2.50—*‘Everythin

—You Name It''! Official Bantam Boo
$3.00; Pheasant Breeding $5.95; Ducks,

Geese, Swans of Morth America $7.95.
Stromberg's Pets Unlimited, Fort Dodge
25, lowa 50501.

QUAILS, Incubators, cages, supplies
catalog. Marsh, 14216 Brookhurst,
uarden “Grove, Calif. 92643,

RABBITS—CHINCHILLAS—FUR
BEARING ANIMALS

RAISE Rabbits Successfully bg knowing
Facts. 48 Page lllustrated Book describing
25 Breeds. Housing, Brandm& Feeding,
Markets, Marketing, etc. 25 cents.
American Rabbit Association. 36 Arba
Building, Bloomington, 111, 61701.

$500-51000 MONTH Plan Raising Rab-
bits For Us. Free Details. White's Rabbitry,
Mt. Yernon, Ohio 43050,

MAKE Big Money Raising Chinchillas,
Cavies, Rabbits for wus. Catalog 25¢.
Keeney Brothers, New Freedom, Pa. 17349,

EARN %10,000 Yearly Raisin
Wool and Breeding Stock, Details
American Angora, Maita 12,

e

Angora
¢ coin.
Montana

| chinchillas.

TOPLESS INCOME RAISING Mutation
256 bulletin £1.00.

Chinchilla, 11PM&. Port Richey, Florida
33568,

RAISE Chinchillas. Guaranteed income.
Catalog %£1.00, DeShon Chinchilla, Route
ZH, Roanoke, Indiana 46783.

RAISE Rabbits. Markets buying One to
1,000. Dependable. Details 25¢. National
Rabbit Markets, Box 35855-M, Houston,
Texas 77035.

PETS—BIRDS, CATS,
HAMSTERS, ETC.

PETS, Reptiles, raccoons, shunks,
squirrels. Catalogue 25¢. Trails End Zoo,
5t. Stephens, 5.C. 29479, .

950 PICTURE Pet Hobby Supply Catalog _
50¢. ‘“‘Everything—You Mame It"! Cage
Makin Equipment., Stromberg’s Pets
Unlimited, Fort Dodge 25, lowa 50501.

HUMMINGBIRD FLOWERLIKE Feeders,
Instructions. Packaged Two, Postpaid
$3.60. Sylvan Crafts, Creamery Road,
Warren, Penna. 16365,

LIVE Seahorses,
aguarium supplies
35¢. Marine, Box 23158-G
Florida 33307.

HORSES; LIVESTOCK
““HOW TO TRAIN HORSES"—FREE Book
tells how to break, train, make manz{
with horses. Beery School, 1106, Pleasan
Hill, Ohio 45358,

CAMPING E

marine specimens,
IIIustrated catalog
. Lauderdale,

UIPMENT AND
NTS

FREE Jumbo 124-large campin
Largest selentmn in the U.5.—I.
Dept. 902  Chestnut
Pmlaﬁﬂphla. Pa. 19107.

TIPI Tents. Professional Sioux design.
Painted with Poles. .25¢ for Literature.
FAP, 806-P Cadillac, Wheaton, 1Il. 60187.

catalog.
oldberg,
Street,

FREE 112-page Camping, Marine Color
Catalog. Laacke & Joys, 1439 N. Water,
Milwaukee, Wisconsin 32[}2

TRAVEL AND RESORTS

FREE Brochures On Tourist Attractions.
Regional Addresses Northeast, Southeast,
Northwest, Southwest, $1.50 ea. (4) $5.00.
Vacation Info., Box 263, Rochelle Park,
N.). 07662.

ELECTRICAL SUPPLIES

METERS—Surplus, new, used, panel and
orfable. Send for list. Hanchett, Box
577, Riverside, Calif. 92507.

(Cantinwed o nesl gutge)




ELECTRICAL SUPPLIES
{Continwed from preceding papge)

AN ELECTRICAL OUTLET AS CLOSE As

;aur Car, Truck, Tractor. . 110 Volt
ower from Car, Truck or Boat Alternator,
Send $2.00 for complete Brochure,
Sullivan Petro Sales, P.0. Box 1365,
Gadsden, Ala. 35902.

BRIGHT To Dim G/E Lighting Control
Let's You Dial Amount Of Light You Want.

Easily Connected, Guaranteed. 5.95,
g.;gg%ny 5, Box 5242?. Houston, Texas

LIGHT DIMMER CONTROL KIT—&00
Watt, Easy To Assemble, Install. $3.95.
Pacesetter, Dept, G63IM, 08 N. 13th
Avenue, Phoenix, Arizona 85021.

4" Shank, High Speed
Used; Excellent Condition. $2.50 Dozen,
Postpaid. Lillian's, Box 4777, North
Hollywood, California 91607.

ROUTER Bits

GIANT 10 Ft. Surplus Weather Balloon.
£2.98, Moneyback Guarantee. Tom Henry,
gﬁﬂﬁzmmm Street, Oakland, California

SEND For Complete Catalog of Main-
tenance Free Stainless Steel Nuts, Bolts,
Washers, Etc. $1.25. Summit Fasteners,

Box 183, Lansdale Pa. 19446.
FOUR-Fingered ‘RETRIEVER' Tool. MNee-
dle-sharp  spring-steel  feelers. Wide

spread, strong, Curvable shaft, 18", $2.25,
24 $2.50. Pair $3.50. Postage prepaid
Manufacturers Agents, 5,000 available).
129 No. 6th Street, Phoenix, Ariz. B5012.

NUTS, Bolts, Screws, Washers, Threaded
Rod, Assortments, Catalog 25¢. Nulty Co.,
Box 1576 SMS, Fairfield, Conn. 06430.

LAMP Parts. I:aialup gncﬂ wiring in-
efun

structmns. ed first order.
ro, 5218F‘ N.W. 35 Ave., Miami 42,
orida 33142,
BATTERIES, GENERATORS
BATTERY Reconditioning Kit, includes
molds, material, instructions. Battery
Shwﬁf.l Box 820, La Quinta, California

CORROSION KILLS batteries. Spray on
KORDSION KILLER, wipe off Corrosion.
$2.98 Guaranteed. Royalty PHE? 81 East
State, Columbus, Ohio 43215

TOOLS FOR SALE
215 PC. TOOL SET 95 PLUS POST-
ABE. Write: l]lrnurtuni House, 1335 N.
Orange Drive, Hollywood, California 90028.

ENGINES, MOTORS,
MAGNETS

WINDING Data, 275 motors, $1.25. Data
Company, 512 Kensington, Kansas City,
Mo 64124,

STEAM Enf#na Kits, Catalog-Handbook
f‘l .00. Reliw Industries, New Baltimore,

4—IN—ONE Screwdriver. New Unusual
Top Quality Precision Made. Two (2) Dou-
ble Reversible Slotted And Phillips Type
Bits  Sna Interchan eahly Amber
“Tenite'" Handle With Grooves Pulﬁ
ished 3Smooth. Fits Haml Comfortabl
Every Mechanic And Homeowner Ne
One. Ten Day Refund Guarantee. Send
£3.98. DORANTER Economy Enterprises,
P. 0. Box 477, Rochester, New York 14602,

WELDING, SOLDERING,
PLATING

SURPLUS Aircraft Eﬁgipment. motors,
radios: catalogue 50¢; Kohler, Box 69606,
Los Angeles 90069,

HOEBBIES AND COLLECTIONS

NAZI War Souvenirs! lllustrated Catalog
£3.00 Cash. Disco, Box 331-S, Cedarburg,
Wisconsin (53012).

COLLECT Military Medals, list 25¢.
Yernon, Box 387PM. Baldwin, N.Y. 11510,

NAZI War Souvenirs Free lllustrated
E:ﬁgx Delta, Box 361P5, Lafayette, Calif.

NAZI Medals, Photos, and lewelry. Also
War Mementos from Dther Countries. Cat-
alog and War Poster, 25¢. Hutchinson
House, Box 6411, Chicago, Illinois 60680,

MAZI Silver Coin, $3.95. Five different
metals $6.95. Maco, Box 3402, Providence,
R.l. 02909

HOBBY Trade Magazine for All Hobbyist
—Collectors Sample 35¢. Box 134,
Clifton, New Jersey 07011.

PLATING Eguipment, Portable Platers,
Supplies, and ‘‘Know-How'. Build your
own tanks for nickel, chrome, etc. Easy-
to-install PVC liners. Rectifier components
—all sizes. Schematics, parts lists, for.
mulas uneratin instructions far all plat-
in .t. lﬂ 00 post-paid. Guaranteed to save
you 25%-75% ur immediate refund. Some
good used units for sale. Platers Service
Company, 1511-A Esperanza, Los Angeles.
California 90023.

WELDERS. Convert To Heliarc. High Fre-
quency Unit 0-225AMP. Plans $4.00. Con-
vert To DC Plans $3.00. Information
gtagﬂ:; Co., Box 166, College Park, MD.

Hl'l‘lﬂll IE'HIIIIIIHI SUPPLIES! Equip-
ment nfnns' Modeguip, Box 7266, Kansas
City, Mo, 64113,

REWIND Car Generator for 110 VAC.
Power Plant Plans $2.00. R. Schmauss,
132“2%2 East Cass Street, Tampa,

MACHINERY, TOOLS AND
SUPPLIES

SMALL Foundry furnaces. Supplies. Free
literature. Pyramid Products. 3736 South
Tth Avenue, Phoenix, Arizona 85041,

METAL Cutting Band Saws. Use Verti-
cally Or Horizontally. Less Than $100.00,
Send Adressed Stamped Envelope For
Full Details To: Saws, P.0. Box 295,
Marcellus, Mich. 49067.

MAXIMAT, Unimat Lathes. Metals. Mi-
:?ITU““E Ii:]atlala ua 90¢, Industrial
am el ), 1424 Barclay,
Springfield, hm 45!{0 i
4" METAL Cutting Lathe Kit $29.50
Completely assembled machining unit
$89.50, Taig Mfg., Dept. T, 15048 Proctor,

Industry, Calif, 91746.

SHOPSMITH IS BACK! Send 25¢ for Cat-
alog, Includes Accessories, Prices, Parts.
Factory Authorized Sales and Service.
Hobbymodels, 418 Fulton St., Peoria,
lllinois 61602,

1400 BlTlLﬂE! l.isted and Described!
Sources for EYERYTHING Imaginable!
Rush %2.00. Hl;‘l!lltﬂﬁ. Box 24413-VF,
Oakland, California 94623,

_ ABRASIVE BELTS WHOLESALE. Also Buff-
ing and Polishing Compounds. Our 30th
year. Save. Wholesale price list and how
to use them, Mail $2.00. Guaranteed.
Buff And Polish Guide, PM-5 910 5.
Cypress, Pompano, Fla. 33060.

509 DISCOUNT All tools. Buy Direct.
$1.00 (Refundable) brings BIG Listing
and valuable samples. Cash Industries,
?g;mﬁauwﬂ-ﬁ Pittsburgh, Pennsylvania

Florida |

GOVERNMENT SURPLUS

"U.5, GOVERNMENT SURPLUS Directory."”
How, Where to buy 100,000 items
(mcludlng Jeeps) | low as 2¢ on dollar!
Most complete information available . .
£1.00. SURPLUS IHSFI'.ISILL Box 19107-AF,
WASHINGTON, D.C. 2003

JEEPS!!! PICKUPS!! 100,000 Items di-
rect from government, Your area, Latest
information & surplus categories: $2.00
MONEYBACK GUARANTEE. Order manual
#125, from *'I]arpendable Products".
Box 113, Vista, California, 92083.

NO CATCHES, Buy any surplus direct
from U.S. gowv't. All information $2.00.
Bridgeworth, P.0, Box 2292-C, Vancouver,
Washington 98661,

1973 SURPLUS Army, Navy store, 52
Pa %e illustrated catalog Send 50¢. Ruvel,
3037 North Clark, Dept. 6-J, Chicago,
INinois 60614,

. JEEPS!!! TRUCKS!! LAND! 100,000 Amaz-
ing Bargains direct from Uncle Sam na-
tionwide. How, where your area. Comolete
Sales Directory $2.00. MONEYBACK_ GUAR-
ANTEE. Diversified Surplus, Box 27177-F,
San Antonio, Texas 7B8227.

JEEPS $52.40. Airplanes §$75.01, Type-
writers $6.70, Boats $7.50, Direct from
Government, Directory and Surplus Cata-
log $1.00 (Refundable). Midwest Surplus,
Box 401-PM, Dayton, Ohio 45401.

GOVERNMENT SURPLUS—TRUE FACTS
ABOUT BUYING JEEPS, BOATS, ETC. YOUR
OWN AREA. COMPLETE INFORMATION
2.00. REFUNDABLE. WHITE, BOX 153,
EOLA, PENNSYLVANIA 17540.

EU'I'EIIHHEI-'T SURPLUS, How and Where
to bu&r fuur area. Send $2.00. SURPLUS
INFO TION, 30177PM HEADGQUARTERS
BUILDING, Washington, D. C. 20014.

1
1

BLACK GOLD One of the Worlds Great
Treasures, Have You Ever Seen It? Unre.
fined Petroleum Direct from its Under-
round Resevior in Display Container.

nd $1.98. HKalyn Enterprises , 7298
Cloverdale Rd., Cygnet, Ohio 43413.

MODEL RAILROAD BASCULE BRIDGES.
Catalog 25¢. Russell MOBI-MODDELS, Box
301 Uleta, Miami, Florida 33164.

BUY: Old Trains, Mechanical Toys. H.
I;Iggalller. Box 645, Sheboygan Wisconsin

THREE REVISED COLLECTORS_GUIDES.
Coins, Stamp, Paper Money. 579 Pages
$2.98. Satisfaction Guaranteed. Bates, 31
Lamar Place, Yonkers, New York 10710.

BOTTLE COLLECTING!! Cleveland's “Bot-
tle Pricing Guide" lists/prices 3,600 new/
old bottles. 1250 pictured. 18 catagories.
g .95 postpaid. Cleveland, 320AHM Main,
an Angelo, Texas 76901.

50 GORGEOUS Jungle Butterflies $2.90.
20 Exotic Seashells $1.25, Collectors
Wonderland, Box 1170, New York 10008.
DECALS, EMELEMS, PATCHES

CUSTOM Designed Embroidered Em-
blems, Decals, Inexpensive. Free Catalog,

details, Southern Emblem, Box 8PMB,
Toast, North Carolina 27049.
HASA ASTRONAUT Patches. Complete

Set (307, $39.95, Skylab $1.50. (Inciuded
Free) Banner Supnries Box 125-P