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Man-Made Hands

Today'’s artificial hand looks and feels like the real
thing. Now what remains is to connect it to the nervous system,
giving metal and plastic the sense of touch.

By JOHN W. ROBINSON

» ON FILE with the Federal Bureau of
Investigation in Washington, D. C., are
two sets of the most unusual fingerprints in
the world. They match perfectly with those
of thousands of American amputees yet they
actually belong to only two men.

The prints were donated by two specialists
in the design and development of artificial
hands, and have been molded into a plastic-
like “cosmetic glove.” This glove covers
many of the mechanical hands of both mili-
tary and civilian amputees.

The glove is complete with hair and
fingernails and is so lifelike that it is almost
startling to see when detached. It is one of
the latest developments from the Army
Prosthetics Research Laboratory at Forest
Glen, Md.

The laboratory was set up after the
Second World War to carry on the re-
search and development of artificial parts
of the body for both the armed forces and
the artificial limb industry.

“Making an artificial hand is much more
complicated than it might first appear,”
Col. Maurice Fletcher, director of the Labo-
ratory, explains.

For years, the first thought of artificial
hand makers has been to make the hands
fully articulated, so that each joint could
move just like the normal hand. Many of
the early hands were full of pulleys, wires
and other mechanical parts.

One such hand was made in Ireland in
the late 1600’s and is quite an impressive
piece of design and craftsmanship. The
only trouble with it was that it took three
people to operate it.

Streamlined Hand

Today’s artificial hand has been stream-
lined so that it can be operated with a
single control cable and is even a few
ounces lighter than a normal hand.

A big problem is standardizing the ex-
perimental hand so that it will fit the
greatest number of amputees and give them
all maximum usage. There are 25 separate
muscle groups in the human hand and no
two people use them in exactly the same
way, even when performing the same task.

The standard hand in use today is known
as the APRL hand. It came out of the
Laboratory and into production in 1948.
It has kept only the most essential move-
ment, that of prehension. This basic finger
movement is one of the main distinctions
between man and his animal relatives.

Prehension is accomplished by bringing
the thumb, forefinger and middle finger
together at the tips, and accomplishes about

60%, of all the jobs that a hand performs.
Most of the time, the other fingers on the
normal hand are just dead weight, so in
the artificial hand they have been molded
on in a set position, are flexible, and curve
slightly toward the palm.

The angle of this curve is one of the
many small but important details in the de-
sign of the hand. The angle has been cal-
culated so that when the hand closes on an
object, the fingers will not eject it outward
but rather force it back inside the hand.

The hand is operated by a single cable
which can either open or close the fingers
when it is pulled. A spring mechanism
inside serves to return the fingers to their
original position.

The muscle power for the hand obviously
has to come from another part of the body
and several methods are in use for supply-
ing this force to the artificial part. Some
amputees have a shoulder strap which is
attached to the hand by a cable. They can
then operate the fingers by slightly twisting
their shoulders or pushing their arm for-
ward.

LIFELIKE PAINT JOB—After be-
ing painted with normal skin tones,
these plastic-like ‘‘cosmetic gloves”
will be pulled over artificial bands
developed at the Army Prosthetics
Research Laboratory, Forest Glen,
Md. The gloves are detail-perfect
down to the fingerprints and have
the texture of buman skin.

Another method which is becoming more
fully developed each year is known as
cineplasty. This requires the expert coopera-
tion of the surgeon who does the amputa-
tion since it involves harnessing the muscles
near the stump of the limb so that they can
be used for power.

The surgeon constructs a muscle tunnel
in such a way that a plastic peg can be
inserted through the tunnel from one side
to the other. Cables are then attached to
the peg on each side so that flexing the mus-
cle tightens the main cable and the fingers
move.

Efficiency Needed

An important characteristic of any arti-
ficial hand is its efficiency, that is, the
amount of work you get out of the hand
for the amount put in.

Poor efficiency was one of the main draw-
backs in the earlier and more complicated
hands. In completely articulated experi-
mental hands at the Laboratory, the efh-
ciency was never much over seven percent.
This resulted in so much power being ap-
plied to the hands that they usually broke
under the strain. The APRL hand has
been designed so that it gives approximately
809, efficiency.

Earlier hand models also had a position-
locking mechanism on the side which the
wearer would have to set with his other
hand. This was eventually discarded too,
since the whole object of the artificial hand
was to make the amputee “bilateral” again,
and not to tie up even his good hand with
control functions.

Today’s artificial hand is good, but it
still lacks one of the human hand’s most
basic abilities, that of being able to feel.

“Putting feeling into a lifeless hand is
probably the biggest problem vyet to be
solved,” Col. Fletcher believes.

Not only is the sense of touch needed,
but also the feeling of pressure and of know-
ing the position of the hand and fingers
without looking.

A variety of electrical and mechanical
gadgets have been designed to solve this
problem, but even though they work out
in the laboratory, putting them into actual
use is another matter.

Putting “Life’’ into the Hand

A hydrostatic method was tried using
two small air-filled balloons connected by a
thin tube. One balloon was attached to one
of the fingers of the hand and the other
was attached somewhere on the wearer’s
chest. Pressure on the finger balloon would
then cause pressure on the chest.

Several of these balloon groups were tried
together, one on each finger and the others
spaced around the chest. But it became too
confusing to the wearer to relate the slight
“touch” on one part of his chest with

pressure on a certain finger.
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“We have to be careful not to exceed
the ‘hardware tolerance’ of the amputee
with all these gadgets, or he will just
decide to throw them away,” Col. Fletcher
said.

Another method involved the use of elec-
tric buzzers of different frequencies to
signal contact with the various fingers. This,
too, worked much better in the Laboratory
than it did on an amputee.

Future developments may center around
stimulating the nerves directly, at some level
between the lost limb and the brain. Neuro-
surgeons can already isolate nerve fibers
in the arm which travel down to the finger
tips, but getting them stimulated in the
correct way is the problem.
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SURGERY
Titanium Finger Joint
Can Save Amputation

» A HINGED titanium finger joint that
promises to prevent amputation of the
finger in many cases was described to the
American Society for Surgery of the Hand
meeting in New York.

The device has been used successfully in
14 patients, Lt. Col. Earl W. Brannon, chief
of the orthopedic service at Lackland Air
Force Base Hospital, said.

The hinged titanium prosthesis, designed
to replace irreparably damaged finger joints,
is a replica of the normal joint and replaces
the entire joint. To date, it has been used
only in the small joints of the finger.

It is locked in place by a half-threaded
rivet screw. Each section has a triangular
stem to be inserted in the finger bones,
which keeps the metal joint from rotating.
The hinged joint portion is finely bevelled
and smoothed to prevent catching or irri-
tating adjacent tissues by its movement.

Various sizes, Dr. Brannon said, now are
made for various fingers and for persons
of different size hands.
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AGRICULTURE
Certified Seed Insures
Superior Alfalfa Crop

» FOR MAXIMUM benefits from improved
varieties of alfalfa, a farmer should be sure
to use certified seed.

Dr. Karl Quisenberry, assistant adminis-
trator of the U. S. Department of Agricul-
ture’s Agricultural Research Service, warns
that appearance alone will not show if seed
has the improved qualities built into it by
plant breeders.

A farmer who purchases and plants seed
of “non-certified Ranger,” for example, has
less than a 50%, chance of getting seed of
Ranger performance, he said.

A further problem in planting non-cer-
tified seed is that especially bred qualities,
such as high yield and winter hardiness,
may be lost when the variety of grass or
legume seed has not been produced, har-
vested and processed under properly con-
trolled conditions.

Science News Letter, February 15, 1958

Be a much better
Executive for *1

hether you realize it or not, your per-

sonal progress as a business manager or
department head is definitely limited by your
understanding of how to use TIME in “sell-
ing” your ideas to your associates and supe-
riors, and to committees, conferences, boards
of directors.

In a 45-page brochure, Time Out for Men-
tal Digestion, which is packed with the psy-
chology of influencing people, Robert Rawls
shows you:

e Why you often fail to convince people
e How to avoid giving people ‘“mental
indigestion’> e How to win over groups
of people o How to cope with people’s
emotional reactions ¢ How to use TIME
in place of ARGUMENTS to carry peo-
ple along with you, almost irresistibly

Top-flight executives and veteran sales-
managers agree that this Robert Rawls’
“Time Out Technique” is a tremendously im-
portant discovery in human relations. Un-
less you understand how to use it, all the
rest of your life you may just miss the suc-
cess that might be yours. A common com-
ment of readers is, “I only wish I could have
read this 20 years ago!”

Simply clip out this ad, attach it to your
letterhead or a sheet of paper with your
name and address, and enclose $1. Your copy
of Time Out for Mental Digestion will be
mailed you promptly. Executive Develop-
ment Press, Dept. SNL-2 Littleton, New
Hampshire.

MAKE TINY GENIUS COMPUTERS WITH

BRA'NIAC a new and better
ELECTRIC BRAIN CONSTRUCTION KIT

Makes 106 computing, reasoning, arithmetical,
logical, puzzle-solving and game-playing machines
All 33 GENIACS
(1955), 13 TYNI-
ACS (1956), and 60
All New BRAINI-
ACS® (1957)

e Scientific e Fun
o Instructive o Safe
with reusable solder-
less parts and com-
plete plans

THIS I8 BRAINIAC! With our Bramlac Kit (K 15),
you can build over 100 small electric brain machines
and toys which ‘‘think’’, compute, reason and_ display
intelligent behnvxor Lach one works on a single flash-
light battery . . . UN to make, FUN to use and
play with, and TEACHES you something new about
electncal computing and reasoning circuits. Originated
and produc exc uswely by Berkeley Enterprises,
Brammc is the result of 7 years’ development work
with miniature mechanical brains, including Geniac,
Tyniac, Tit-Tat-Toe Machine pictured in LIFE Maga-
zine, Simon (baby automatic computer), Squee (elec-
tronic_robot squirrel), etc.

WHAT CAN YOU MAKE WITH BRAINIAC KIT
K 156? 106 small machines including—Logic Ma-
chmes Logical Truth Calculator, Syllogism Prover,
Intelligence Test, Boolean Algebra Circuits . . . Game-
Playing Machines: Tit-Tat-Toe, Nim, Black Match,
Wheeled Bandit, etc. Computers: To_add, sub’
tract, multiply or divide, using decimal or bmary num-

bers; Forty-Year Calendar, etc. . t aphic
Machines: Coders, Decoders, Combmauon with
15.000,000 combinations, etc. . Puzz] e-Solvmg

Machines and Quiz Machines: Over 30 intriguing
puzzles and quizzes—with fascinating variations.
WHAT COMES WITH YOUR BRAINIAO? Complete
plans and instructions. e Manual by E. C. Berkeley on
small electric brain machines. e Over 120 circuit dia-
grams including 46 exact wiring templates. ¢ Introduc-
tion to Boolean Algebra for designing circuits. e Every
part needed to build Geniacs, Tyniacs, Brainiacs—over
400 pieces including control panel, multiple switch
dises, jumpers, improved wipers, bu]bs. sockets wash-
ers. wire, battery. special tools. . . $17.95.
(For shipment West of Ml%SlSSlel add 80¢. out-
;ldl‘;lqs l.‘l‘ﬂ?. 5!% P )N RAN
EFUND GUARANTEE IF NOT

.SATISI‘A(‘TO
r————.MAIL THIS COUPON - e e e e

Berkeley Enterprises, Inc. |
815 Washington St., R125, Nowtonville 60, Mass. '

Please send me Brainiac Kit 1 (Returnable in

7 days for full refuml—-lf in_good condltlon)

1 enclose n full payment. I
My name and address are attached.

OPTICAL BARGAINS

See the Stars, Moon, Planets Close Up!
3” REFLECTING TELESCOPE

60 and 120 Power — An Unusual Buy!
Famous Mt. Palomar Type
Assembled—ready to use! You’ll see
the Rings of Saturn, the fascinating
planet Mars, huge craters on the
Moon, Star Clusters, Moons of Jupi-
ter in detail. Galaxies! Aluminized
and overcoated 3” diameter high-
speed /10 mirror.  Equatorial
mount with lock on both axes. An
Optical Finder Telescope, always so
essential, is also included. Sturdy, bardwood, portable
tripod. Free with scope—valuable star chart and 272
page ‘‘Astronomy Book’. Order by Stock No. Send

check or M.O.—Money-back guarantee!
Stock No. 85,050-Q (8hipping wt. 10 Ibs.)
$29.50 f.o.b. Barrington, N. J.

4Y,;” ASTRONOMICAL TELESCOPE
Mt. Palomar type! Up to 270
Power. A fine Reflector Telescope
complete with real Equatorial
Mount and Tripod and 6X Finder.
Aluminum tube, 4 % ” dia. mirror,
rack and pinion focusing eye-piece
holder, 2 eyepieces and mounted
Barlow Lens for 40X, 90X, 120X
and 270X. Shipping wt. approx.
25 1lbs. 8tock No. 85,008-Q,
completo, 314 50 f.0.b. Barrington, N. J.

= REAL 150-POWER
ASTRONOMICAL
TELESCOPE
Only $16.95 Postpaid

Refractor typel Clear, razor-sharp viewing of stars,
planets, craters on moon, etc. 32mm achromatic objec-
tive lens. First surface mirror diagonal (ends ‘‘stoop”
viewing). Removable eyepiece—interchangeable. 50-,
75- and 150-power! Tube length 27 % ”. Special at-
tachment clamp for vibrationless viewing. Money-back
guarantee. Included free: 273-page ‘‘Handbook of the
Heavens,” Star Chart and 16-page Star Booklet.

Stock No. 80,060-Q............. $16.95 Postpald

AMERICA NEEDS SCIENTISTS!
Stimulate your son’s interest—request for him
our FREE CATALOG, Q featuring hundreds of
scientific and astronomical items. No better time
than in this GEOPHYSICAL YEAR!

BUILD A SOLAR ENERGY FURNACE
Great Project for Qeophysical Year!

A fascinating new field. You can build your own Solar
Furnace for experimentation — many practical uses.
It's easy—inexpensive, use your scrap wood. We fur-
nish instruction sheet. This sun powered furnace will
generate terrific heat—2000° to 3000°. Fuses En-
amel to metal. Produces many unusual fusing effects.
Sets paper aflame in seconds. Use our Fresnel Lens—
14 % ” diameter . . . f/1. 147,

8tock No. 70 130-0 package of 1..$6.00 Postpald

STEREO
MICROSCOPE

American-Made Instrument at
Over 509% Saving. Up to 3”7
Working Distance — Erect Image
— Wide 3 Dimensional Field.
Used for inspections, examina-
tions, counting, checking, assem-
. bling, dissecting. 2 sets of objec-
tives on rotating turret. Standard
23 pair of wide field 10X Kellner
,yepxecee zlve you 23 power and 40 power. Helical
rack and pinion focusing. 10-DAY TRIAL. Complete
satisfaction or your money back.

Order Stock No. 85,066-Q. Full price, $99.50 f.0.b.
Barrington, N. J. (Shipping wt. approx. 11 1lbs.)
Send check or M.O.

Now — See The Satellites

NEW, LOW PRICE “SATELLITER’ TELESCOPE
First Time—Only $9.95 Postpald
Get ready for a terrific sky show
as more Satellites are vaulted into
space. See thrilling sights with
our amazing Satellite Scope at unheard of low cost.
Also view comets—use as a Rich-field Scope for view-
ing star clusters. 5 power—wide 12° fleld—slight
distortion at outer edges because of unusual wide fleld.
Use of high quality war surplus optics makes possible
this bargain. Full 2” achromatic objective—large
9mm exit pupil for night use. Scope is 10” long,
weighs less than one pound.

Stock No. 70,150-Q.............. $9.95 Postpald
We are the mfg. of the famous Moonwatch Satellite
Telescope!

WRITE FOR FREE CATALOG-Q
Huge selection of lenses, prisms, war surplus optical
instruments, parts and accessories. Telescopes, micro-
scopes, satellite scopes, binoculars. Hand spectroscopes,
infrared sniperscope, reticles, mirrors, Ronchi rulings,
dozens of other hard-to-get optical items. Amerlca’s
No. 1 source of supply for Photographers, Hobbyists,
telescope Makers, etc. Ask for catalog Q.

Order by Stock No.—Send Check

Satisfaction Guaranteed

EDMUND SCIENTIFIC CORP.
BARRINGTON, NEW JERSEY




