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Machines Reproducing

A machine that can combine loose parts similar to its
own into exact copies of itself may help scientists to learn how
life began on earth—By Jonathan Eberhart

» A POPULATION explosion of ma-
chines? Not quite, but machines that repro-
duce themselves have cast a new light on
what was thought to be a main difference
between living and non-living things.

For example, a machine, first designed
by L. S. Penrose of University College, Lon-
don, can combine loose parts similar to its
own into copies of itself.

Take a box of loose parts like those of
the machine, shake it, and nothing happens.
But add a completed two-part machine to
the box, turn off the lights and shake the
box again, and the loose parts will form
themselves into exact copies of the parent
model.

If the parent model is put together in
a second fashion, the loose parts will pro-
duce exact replicas of the altered machine.

“There is, however, one misunderstand-
ing of the biological interpretation of Pen-
rose’s basic model,” said Dr. Edward F.
Moore of Bell Telephone Laboratories, Mur-
ray Hill, N. J., an authority on the theory
of self-reproducing machines.

He explained that many assume the two
types of parts represent male and female.
Actually, one assembled machine corre-
sponds to an individual, while the loose
parts correspond to molecules of the chemi-
cal compounds that make up chromosomes,
the parts of the reproductive cell that trans-
mit characteristics from one individual to
the next.

One possible application of the theory
of self-reproducing machines might lie in
determining how life began on earth, from
the chance interaction of non-living mate-
rials floating about in the primordial seas.

Biologists have often been interested in
trying to compute how complicated a group
of parts, in this case molecules, must be in
order to have the self-reproducing property.

“In addition,” Dr. Moore said, “they must
have the property of being capable of under-
going evolution to produce much more
complicated descendants.”

There are two views of reproduction, as
far as machines are concerned. One is the
grouping together of parts to form the
whole machine. The other follows one the-
ory of reproduction of strands of deoxyribo-
nucleic acid (DNA).

To reproduce, one strand must find an-
other that is its exact opposite, almost like
fitting into its own mold. Machines have
not yet been made according to this method,
Dr. Moore told Science Service, but there
is apparently no reason to assume that they
could not.

Dr. Moore’s most-asked question is:
“What are some practical applications of
self-reproducing machines?”

“It would be within the realm of possi-
bility,” Dr. Moore said, “to build an ‘arti-
ficial living plant, a machine in a natural

environment, like the desert or the ocean,
that would chemically refine the materials
around it into materials from which it
could reproduce itself.”

A machine might be placed in the middle
of the ocean, where it would convert the
minerals in the water into products neces-
sary to rebuild itself.

When enough machines had been built,
some could be stopped at intermediate
stages in the process and the partally-
changed minerals harvested, like picking
apples from a tree. That particular tree will
not go to seed, but will just go back and
start over again making more.
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Tender young fern fronds known as
fiddleheads are rich in iron and certain
vitamins and taste something like asparagus.

The greatest increases in numbers of ille-
gitimate births in the United States during
the past 20 years have occurred among older
women, not among teen-agers.

In manned space missions, studies show
that a closed system must be devised to
convert carbon dioxide back to oxygen.
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BATTERIES

ONLY 99¢ ea. SURPLUS

These Government surplus storage
batteries are nickel-cadmium sintered
plate type used in satellites and mis-
slles due to characteristics not pos-
by any other battery, ie: Life-

ume service (over 5000 cycles of
A charging & discharging in tests shows
i no decrease in capacity). Constant
voltage during discharge, operates in

SATELLITE

wt. than lead-acid types), low
ternal resistance, high dnsrharge
rates (up to 25 times ampere hour
capacity), no corrosive fumes to harm
equipment or clothing, not harmed in
any manner such as storage, over-
chsrglng. freezing, etc. se these
ells to operate any equipment for-
H merly using dry or wet batteries.
F:peually whele porlabnln,y econ-
lity a

are 'prume leq\usneﬁ ';ele(l your
cells from list below to best fit your
application.

(N) New
(V) Used

Esse Amp Dimensions Inches Wt. Condi- Esse
Type Hrs H. w. Ozs. tion Price
AH4 4-6 6.00 2.00 .5 6 Usx .99
AH4C 4-6 6.00 2.00 .5 6 U 1.49
AHA4R 4-6 6.00 2.00 -3 6 N 2.49
AH6 6-10 .00 2.12 .937 N 4.95
AH34N 30-40 9.37 3.125 1.375 v 9.95
AH60ON 60-80 11.25 5.00 1.375 104 v 14.95
AHEON 60 11 5.00 1.375 N 21.50
Other Alkallne Cells and Batteries (n steel cases.
NICKEL-CADMIUM MY Lo B - 14
750, Wt. 3142
30 AH Used* $2:. 95. New $5.95 per ceil.
A-reraft 28 V. battery le up with 22 of these cells—
Used sso. New 5125 Overall size 10” x 10” x

Wt. approx. 60 lbs.

Type LALIZH NICAD Size 11 x 4.125 x 2 Wt. 815
Ibs. 60 AH New $12.50 per cell. 12 V. Laboratory
bntery made up in hardwood rack with 10 of these
oells, overall size 1112 x 5 x 2614 mcheq Wt sagg

IRON'NICKEL Ty B-4 Ed-son Size 9 X 5 x
750 in. 83/, lbs 30 AH.
Used—$5.00 per cell. 5 V bamw of 5 of these cells
in hardwood rack. Uu $25.00, New—slo 00 Overall
size approx X 6 inches. Appro: bs.
GUARANTEE: Au cells are guaranteed !or wusfacuon
or your money back except cells marked with an
asterisk (*) which are sent as received from wused
stock: s o] the Government and mnot checked before

""" ESSE RADIO COMPANY

368 South Meridian Street, Indianapolis, Ind. 46225
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Pocket Transit
Brunton Type $3 7'50

Beautiful workmanship! New!
Complete with leather (belt) case.
Very limited stock at this DIS-
COUNT price. This small, conven-
ient instrument is excellent for
any phase of preliminary survey
work. The observer may determine
horizontal and vertical angles, and
can use the instrument as a pris-
matic compass level, a clinometer,
a plumb or an alidade. Three inches
in diameter. Movable circle figured
0° to 60° in each direction. Gradu-
ated in degrees. Circular and vial-
type levels. Folding sights. Pendulum clinometer.
$37.50 plus 50¢ postage. Sales bulletins 25¢.

HARRY ROSS Scientific & Lab Apparatus

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

OVER 2000°F.

Super Jet
SOLID FUEL
BLOWTORCH

A Jet Age Creation
NO PREHEATING — STARTS AT
ONCE. You can solder, silver solder,

braze, anneal or harden, form glass

with this amazing new torch. Non- 3
explosive! FAST, CLEAN and SAFE. Each
tablet gives high heat for ten minutes, can be

(2-hour supply) with directions....
Extra tube of 12 tablets 35¢ plus
10¢ mailing.

THE BIRK MFG. CO.

Niantic 515, Connecticut

extinguished & relighted. Lifetime $ 99
guarantee Super Jet and 12 tablets

Post Pald
No. 0.0.D.
please

EXERCISE WITHOUT MOVING

Do ten exhilarating 2-second exercises for
a trim, athletic physique. Simple, safe and
easy at any age. Amazing results guaranteed
for the entire family. Free, illustrated in-
formation. Write to award-winning

MINUTE-A-DAY [ISOMETRIC GYM

Dept. SNL, 37 Centuck Station
Yonkers, New York 10710

(Snare the Thrills
0f Exploring §
Ouler Space o

All DYNASCOPES, including this
superb RV-6, 6-inch available

on easy terms! -
Now it's easy to join the thousands of serious
amateurs who have discovered the excitement
of exploring our mysterious universe. Your en-
joyment begins right from the start, yet the
challenges and rewards go on for years! And
it’s a hobby that can be shared at modest cost.

Choose from a Full Range Of
DYNASCOPES® 4” Starting at $49.95

Picking a telescope to fit your needs and your
pocketbook is simple when you select a
DYNASCOPE — the same instruments used by
more than 150 schools, colleges and observ-
atories. Prices begin as low as $49.95, and
your satisfaction is guaranteed by a full-
refund warranty.

FASCINATING GUIDE
YOURS FREE!

Read these valuable facts be-
fore buying any telescope. Mail
coupon or postcard for your
complimentary copy of this
helpful guide.

Criterion Manufacturing Co.
331 Church St., Hartford 1, Cann.
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I CRITERION MANUFACTURING CO. l

Dept. NL-47, 331 Church St., Hartford 1, Conn. |
I Please send your free Telescope Guide |
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