GRAPHIC SPEED FILE

T

How To Eliminate Time Gaps
You store material easier and find
things faster. Strong corrugated box
type drawers give flat storage. Hinge

lids insure extra protection. ~ =
Use outside cabinet. Save s390
transfer time -- store & add

replacements. Come in 8 sizes,usein
any sequence. Drawers also in steel.

m 24 Page BOOKLET F2
Mailed Without Obligation

GRAPHIC SYSTEMS, Box 398, Yanceyville, N.C.

SCIENTIFIC ISOMETRICS
SHRINK FLABBY WAISTS!

Modern medical science has perfected simple new
isometric shortcuts that shrink flabby waistlines by
:lnches the very first month ’l'hey firm up your en~

usc! reduct

obesity. \our "whole taml]v can enjoy getting ﬁt tlst’

D“ :itesto' free information to: UTE-A-DAY®
ep

37 centuck Station, Yonkers, N.Y. 107100

SEE MIRACLE OF BIRTH

s 98 POST PAID WITH
4 SIX QUAIL EGGS
($3.25 Without Eggs.)

You get the new clear plastie
dome’ CHICK- ATOR with 6
Bobwhite Quail Eggs (available
‘year-round) and Egg Hatchers
Guide Book. Complete — noth-
ing lse buy Send check or

6.0.F. MFG, CO., BEPT. cl., lﬂx 152. SAVANNAII GA.

How Fast
Can You
Read?

A noted publisher in Chicago reports there
is a simple technique of rapid reading
which should enable you to double your
reading speed and yet retain much more.
Most people do not realize how much they
could increase their pleasure, success and
income by reading faster and more accu-
rately.

According to this publisher, anyone re-
gardless of his present reading skill, can
use this simple technique to improve his
reading ability to a remarkable degree.
Whether reading stories, books, technical
matter, it becomes possible to read sen-
tences at a glance and entire pages in sec-
onds with this method.

To acquaint the readers of this publica-
tion with the easy-to-follow rules for de-
veloping rapid reading skill, the company
has printed full details of its interesting
self-training method in a new booklet,
“How to Read Faster and Retain More”
mailed free to anyone who requests it. No
obligation. Send your name, address, and
zip code to: Reading, 835 Diversey Park-
way, Dept. 540-014, Chicago, Ill. 60614. A
postcard will do. (Adv)
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Electric Autos—Not Yet

Practical competition for the combustion engine
still seems to be many years away.

by John Ludwigson

Batteries are too heavy; fuel cells
need exotic fuel; nuclear-electric gene-
rators are even heavier than batteries
and produce less power.

That, in a nutshell is what’s holding
back development of a practical electric
automobile. Until somebody comes up
with a lightweight, efficient, durable
and cheap way of storing or generating
electricity, electric cars will remain in
the engineering laboratory.

It's not that they can’t be built or
that they can’t keep up with traffic.
General Motors Corporation’s Electro-
vair II, using silver-zinc batteries, will
hit 80 miles an hour and, over most of
its speed range. will actually out-accele-
rate a standard Corvair on which it is
patterned.

Most likely power sources for the
first, small electric cars are high-effi-
ciency batteries that are available now
such as the silver-zinc cells GM chose
to power Electrovair.

But the difficulty with these, accord-
ing to figures from the Yardney Elec-
tric Corporation which makes the cells,
is the cost of the silver. About $1,200
worth would be contained in the bat-
teries for a small town car, Yardney
vice president Andy Leparulo recently
advised a committee of the U.S. Senate.

Fortunately, he observed, the silver
would be entirely recoverable when the
battery was worn out. The batteries
would cost around $800, exclusive of
the silver, he said.

The advantage of such batteries over

Electric Car Performance
(identical battery and motor weights)

Standard
Compact
Car Weight 2960
Range (60 m.p.h.) 333
(city traffic) 250
Acceleration (0-10 sec.) 436 ft.
Time in seconds to pass a
50 m.p.h.
automobile 12.2

Electric: Silver- Sodium-
Lead-Acid Zinc Sulfur
3320 3320 3320
0] 43 70
10 37 82
355 ft. 408 ft. 408 ft.
insufficient
power 22 22

The problem with Electrovair, and
all other battery-powered cars, is range.
While the Corvair can go up to 300
miles on a tank of gas, its electric cous-
in runs out of power after 50 miles.

Two possible solutions to the weight-
mileage problem are receiving concen-
trated attention from the nation’s auto
makers and others concerned with port-
able electric power. They are revolu-
tionary types of super-efficient batteries
and fuel cells.

Nuclear-electric power generators
now in use are reliable, long-lived and
can produce almost any amount of
power when linked together. They are
largely ruled out for automobile use,
however, because they are uniformly
heavy—shielding makes up most of
their weight—and expensive.
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conventional lead-acid cells now used
in cars is mainly in the amount of
electricity they can store for a given
battery weight and size. On this basis,
silver-zinc cells may be up to seven
times as efficient as lead-acid cells, stor-
ing from 40 to 60 watt-hours per pound
of battery weight instead of 8 to 12.

A car made to use silver-zinc bat-
teries—the most efficient now available
—would run about 150 miles at speeds
up to about 60 miles an hour on a
single charge at a cost of about nine
cents a mile, Leparulo added.

Better batteries are coming. A Fed-
eral Power Commission report on De-
velopment of Electrically Powered
Vehicles (SN: 3/11) notes that no less
than six private companies are each
working hard on different concepts.
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The companies and their batteries
are: General Atomics, zinc-air; General
Motors, lithium-chlorine; Ford Motor
Company, sodium-sulfur; Atomics In-
ternational,  sodium-air  (two-step);
Lockheed, lithium-copper fluoride; and
Gulton Industries, lithium-nickel halide.

“The zinc-air and sodium-sulfur bat-
teries appear to be nearest to practical
solutions,” the report observes. Neither,
however, is yet anything more than an
experimental prototype. Theoretically, a
sodium-sulfur battery should store
about twice the electricity per pound of
battery weight as a zinc-air battery.
And zinc-air batteries can be more
than six times as efficient on a watt-
hour per pound basis as conventional
lead-acid cells.

The major drawback to the
sodium-sulfur system is that it must
operate at temperatures around 572
degrees F. The zinc-air battery suffers
from high cost and difficulty in main-
taining the shape of the zinc anode
after repeated recharging.

However, the Power Commission
points out, “. . . the theoretical princi-
ples employed in the development of
novel secondary battery systems, as
well as fuel cells, are not new. Current
research . . . is directed primarily to-
ward development of practical batteries
(or fuel cells) that could be adapted to
vehicle propulsion.”

CATALYTIC
ELECTRODES
SOLD POLYMER
ELECTROLYTE
FUEL (HYDROGEN) m :(-( OXYGEN ) OXIDIZER

48

o
General Electric

Solid polymer electrolyte cell

Fuel cells have already proved their
reliability and performance in provid-
ing power for several of the Gemini
space flights. Their use in cars, how-
ever, is another story.

Basically, fuel cells are much like
batteries, but with one exception. In a
fuel cell, the reactants—such as hydro-
gen and oxygen in the Gemini cell—
are continuously fed into the cell and
by-products of their reaction—water in

a hydrogen-oxygen cell—are continu-
ously removed. As long as this con-
tinues, electricity is generated.

Rechargeable batteries—called sec-
ondary cells—also produce power from
a chemical reaction, but are limited by
the amounts of reactant contained with-
in them. When all the reactants in the
cells are used up, the reaction can be
reversed and the original reactants re-
stored by sending a flow of electricity
back through the cell.

Fuel cells have several advantages.
Among them is the ability to produce
a constant level of output, unhampered
by the chemical by-products that slow-
ly cut down the performance of sec-
ondary cells. A fuel cell-powered car
could be refueled in about the same
time as an ordinary car while battery-
powered vehicles would require hours
to recharge their cells.

Probably the major barrier to fuel
cell use is cost; next would come avail-
ability of the hydrogen and oxygen re-
actants used in the most advanced—
and most efficient—fuel cells. Cells using
less exotic fuels such as alcohol and
propane are being studied.

An experimental installation of a
hydrogen-oxygen fuel cell was made
by GM in a 1966 GMC Handivan
powered by a 125-horsepower alter-
nating current induction motor.

While this system had much greater
range than the battery-powered Electro-
vair, the weight and bulk of the fuel
tanks and cells took up much of the
van’s capacity.

GM engineers cited three principal
obstacles to production of a competitive
electric vehicle: high cost of the power
source, whether batteries or fuel cell;
limited operating range of battery-
powered vehicles; and high cost of the
high-power semiconductor devices.

A likely possibility for practical elec-
trical vehicles was proposed to the Sen-
ate Commerce Committee by the pres-
ident of the Electronics Division of the
Union Carbide Corporation.

Why not, asked Dr. Robert A. Char-
pie, combine the steady power produc-
tion of fuel cells with surge power from
batteries for peak power operation?

Hydrogen could be a cheap fuel, ac-
cording to Dr. Charpie. The present
price of about 20 cents a pound could
come down to 10 cents if it were mar-
keted widely enough, he declared.

Combination of a fuel cell using such
cheap fuel with a nickel-cadmium bat-
tery for peak power would minimize
power plant weight, volume and costs,
according to the Union Carbide official.

But, such optimism for electric pro-
pulsion with fuel cells is not shared by
the FPC. “. . . it does not appear,” the
report concludes, “that a practical fuel
cell, well suited for vehicle propulsion,
will be developed for many years.”
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THE FLAPDOODLE

Does absolutely nothing! Fit into any
household socket and just watech it! Folks
from 6 to 60 find it fascinating, better
than a ‘‘western.”” A Go-Go lamp; think
& talk producer. And for those who must
find a use for everything. try it as night
light, window attraction. ‘outdoor post
light, fireplace flicker light, ete.

SEND $2.50 plus 25¢ for FLAPDOODLE.

HARRY ROSS Scientific & Lab. Projects

61-L Reade St., N.Y. 7, N.Y.

OLYMPICS, ROCKETS
U.N. STAMPS

Giant Stamp Collection

including: Astronauts, Sat-

ellites, Moonrockets, Boy

Scout Issue, Complete UN Set, Re-

cent Olympic and Sport issues from
many countries efc.; Plus Big Stamp
Dictionary and Approvals. Everything 10c

STAMPEX, Box 47-RNL, White Plains, N. Y.

TELLS HOW TO SELL YOUR INVENTION

If you have an invention that you believe has merit,
write usat once for copy of copyrighted booklet “How
to Go About Selling Your Invention.” We work with
manufacturers, and booklet reveals present markets,
qualities of a saleable invention, current royalty rates
being paid by manufacturers. Booklet is FREE, is
offered to encourage new ideas we might submit to
manufacturers.Just send name (no drawings please) to
Keesler Sales Corp., Dept. D-414, Fremont, Ohio 43420

| LIVE SEAHORSES

Order LIVE MATED SEAHORSES sent
l Air Mail postpaid from Fla. All orders
receive a kit with FREE food, our
l catalog and simple instructions for
raising these aquatic little pets in a
l Jar, fish bowl or aquarium. The Father

young alive. e U X~
ing, and Enjoyable hobby with hours
of fun for all the family.

GUARANTEED LIVE DELIVERY.
ONE PAIR $2.25—THREE PAIR SPE.
CIAL $4.00—Order TWO PA -
ceive (6) ONE PAIR FREE. (One ad-
dress please)

F. F. MARINE LIFE
P.O. Box 248-SL-67, Dania, Fla. 33004

No{ﬁ qi[-\iew

Educational, Relax
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SOUND CONTROL

Armchair Radio-TV sound control by

Flashlight Beam. Permits listener/viewer

of TV and radio programs to adjust

set volume remotely during “loud com-

, mercials” from the ease of his arm

All Solid State p;, Easily attached to radio & TV
s3.98 sets without cutting and soldering wires

postpaid ANOTHER FINE UNICO PRODUCT

UNITRON CORPORATION Dade City, Florida 33525

4 500,000 VOLTS
* ELECTRO-STATIC
GENERATOR

KIT

341 . 50 POSTPAID

Easily assembled kit of parts for making a 36 high
500,000 volt electrostatic generator. All parts in-
cluded except wi (Any % HP
motor will suffice.)

base and motor.

200,000 vOLTS. Kit $26.50 postpaid. Fully
assembled $39.50 postpaid. 17° high. Diam. 7°.
gurrent 1.5 to 2.5 microamps. 90% rel. humid-
y range.

Experiments in Electrostatics—a book with
experiments you can do . . . send 50¢. Low
priced physics equipment for schools and
science projects. Free catalogs—send 15¢ for
postage.

MORRIS and LEE

Dept. SN 4A67
1685 Eimwood Avenue, Buffalo, N.Y. 14207
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