


















































































































































































































































































































































































































































































































































































Electronics Abroad 

thetics. Hands that can grasp ob­
jects with a claw-like movement 
have been built in Russia, \Ves tern 
Europe, the U.S., and Japan. 

ow that simple artificial hands 
controlled by myoelectric poten­
tials-as the low-level muscle volt­
ages are known-are fairly com­
monplace, researchers are h1rning 
their attention to more sophisti­
cated aids for amputees. \Vork on 
artificial hands that can make wrist 
movements and finger movements 
is under way in Japan, Sweden, 
and Yugoslavia. 

The most ambitious effort seems 
to be in Sweden. There, the Na­
tional Defense Research Institute 
is managing a cooperative devel­
opment program in which sev­
eral medical-engineering research 
groups are participating. The goal 
is an artificial forearm capable of 
wrist movements and a hand with 
independent finger movements. 
H enry Lymark of the Defense In­
stitute ·will report on the Swedish 
prosthetic at the Seventh Interna­
tional Conference on Medical and 
Biological Engineering in Stock­
holm this month . 

Quartet. The experimental pros­
thetic the Swedes are developing 
differs considerably from the open­
and-shut-only hands developed 
elsewhere. Instead of picking up 
myoelectric potentials from two 
muscles, the Swedish device works 
with four muscle pairs. And in­
stead of using skin electrodes, the 
Swedes will implant eight tiny 
frequency-modulated transmitters 
in th e muscle pairs to pick up the 
myoelectric control signals. 

The signals control four servo­
motors mounted in the arm and 
are linked to the hand through a 
worm gear, steel wires, and poly­
es ter plastic cords. 

One servomotor controls finger­
Bexing movements. It can close the 
fin gers in one second from a fully 
ex tended position into a fist. The 
motor is connected to the fin gers 
through a two-ratio gearbox. Until 
the fingers contact an object, the 
gearbox stays in the faster low 
ratio. When the fingers grasp, it 
shifts au tomatically to the more 
powerful high ratio. Each finger 
can exert forces up to 20 pounds 
on a grasped object. The other 
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three motors handle thumb and 
wrist movements. 

Subcutaneous. Because skin elec­
trodes often cause severe irrita­
tion, the Svvedish hand uses 
implanted frequency-modulation 
transmitters to pick up muscle con­
trol signals. The transmitters meas­
ure 11 by 5 by 4 millimeters and 
operate at 0.47 volt and 20 micro­
amps. The power comes from a 
small transmitter on the skin with 
an ou tput of 20 milliwatts at 3 
megahertz. 

F-m signals from the implanted 
transmitters, modulated by muscle-

Finger control. Experim enta l Swed ish 
prosthetic hanct is first with five 
independent fingers. 

movement voltages, are picked up 
by a receiver on the skin and fed 
to transistorized servoamplificrs. 
Both the servoamplificr circuits an d 
the batteries to power the skin 
tran smitter and receiver arc pack­
aged in a small carrying case. 

Worklist. Lymark emphasizes 
that the Swedish hand is sti ll ex­
perimental and that it will take 
some time to ready prototypes for 
tes ts on ampntees. One major un­
resolved problem is deciding which 
four muscle pairs could bes t con­
trol the prosthetic; muscles must 
be found that won't trigger un­
wanted movements in the pros­
thetic while carrying out their 
normal functions. Another problem 
is holding down noise in the drive 
mechanisms of the hand. This facet 
of the development has been turned 
over to a private company. 

Although much work remains to 
be done, several Swedish com­
panies are thinking about produc­
ing the artificial hand. The first­
and very tentative-cost es timates 
indicate the eventual price of the 
prosthetic will be at least $2,000. 

West Germany 

Sophisticated spots 
The small armies of intelligence ex­
perts who try to pinpoint enemy 
targets in long strips of aerial 
photographs often get the feeling 
that finding needles in haystacks 
would be a cinch. 

What's needed, military men say, 
is an electronic photointerpreter 
that would do the job faster and 
more accurately. And, for the most 
part, the bulk of the effort in this 
direction thus far has been largely 
based on film scanners that feed 
data directly into a computer for 
analysis. 

But the trouble is that a typical 
scanner produces about 6.25 mil­
lion bits of information from each 
square inch of film. With films usu­
ally 9 inches wide and up to 300 
feet long, analyzing the data be­
comes a formidable task, even for 
a computer. A huge storage ca­
pacity is required and data proc­
ess ing is time consuming. 

Trimmed. Researchers at the 
Technical University at Karlsruhe 
think they've found a way to ease 
the problem. They're working on a 
sys tem that takes much of the load 
off the computer that analyzes the 
data. Their system interposes a 
preprocessing unit and a special 
coordinate computer between the 
scanning equipment and the main 
computer. The interposed equip­
ment relieves the main computer 
-at Karlsruhe, a Control Data 
Corp. 3300-of the tasks of pattern 
definition and coordinate calcula­
tions. The main computer, then, 
gets only the data it needs for 
analysis and can handle the 
slimmed-down input much faster. 

West Germany's defense minis­
try is underwriting the work with 
a $200,000-a-year contract. Helmut 
Kazmierczak, who heads the re­
search team, says that along with 
its military applications, the sys­
tem could be used for photogram­
metry, for evaluating photos of bub­
ble chambers, and for counting par­
ticles in pictures of blood samples. 

Patterns. To help the computer 
sort out what's significant on an 
aerial photograph, the preprocess-
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ing unit distinguishes among 64 
shades of gray. It also calculates 
the direction and gradients of con­
trast boundaries and determines 
the orientation of all thin lines on 
the film. 

Details are picked out by scan­
ning film sections that measure 2 
by 2 centimeters . The resolution, 
programed into both the coordinate 
computer and the main computer, 
can range from 32 by 32 binary 
steps upwards to 256 by 256. In 
every case, the scan frequency for 
successive raster points is 125 kilo­
hertz. 

To spot and identify the pattern 
of a tank on a street, say, the co­
ordinates and orientation of the 
street are determined £rst bv a 
normal o.thogonal scan of the film. 
Then the coordinate computer re­
orients the scan along the axis of 
the street to pin down the object's 
ou tline. The pattern thus ca~ be 
fed into the memory of the main 
computer without complicated 
transformation of coordinates . The 
main computer could b e programed 
to identift the pattern as that of a 
tank. 

Tracked. Contours are pin­
pointed by rotating a small , round 
ligh t spot around a circular track 
near the edge of a contrast bound­
ary. The light transmitted through 
the film onto a photomultiplier is 
modulated along the circular track 
by th e opaqueness of the £lm. Th e 
phase of the photomultiplier's out­
put signal indicates the orientation 
of the boundary. 

For thin lines, the sys tem uses a 
small bar of light rotating about its 
center. Again , the direction of the 
line is determined by the phase of 
the ou tput signal of the photo­
multiplier. In both scanning modes, 
the outpu t of the photomultiplier 
is averaged over 4-rnicrosecond in­
tervals and quantized into one of 
64 values by an analog-to-digital 
converter. The digital values then 
are fed to the main computer. 

Shortcomings. Kazmierczak ad­
mits the Karlsruhe sys tem needs 
considerable refin ement. Before 
photointerpretors can b e mustered 
out, a way must be found to allow 
the main computer to recognize the 
objects stored as bits in its memory 
as planes, tanks, or the like. Kaz-
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starting with tubing of 
the new beryllium-copper alloy Berylco 33-25 * 

You save time and money whenever you start with tubing to 
produce thin-wall parts. But there is added economy in the new 
free-machining Berylco 33-25 tubing. This new seamless tubing 
machines more easily, permits faster machine speeds, develops an 
excellent finish on machined surfaces, eliminates the need for 
special cutting fluids and coolants, saves labor , tool wear, scrap 
and time. There's another bonus too . Chips are so small that 
they do not clog your automatics. 

Some shops find that they can reduce machining time as much 
as 60 3 with Berylco 33-25 tubing. 

Seamless Berylco 33-25 tubing is available in random straight 
lengths to specified 0.D.'s from 0.010" to 0.625 ". Wall thick­
nesses may be specified from 0.050" to as thin as 0.0005" in 
many 0.D. sizes. 

Electrical and spring properties of free-machining Berylco 33-25 
alloy are similar to those of conventional Alloy 25. Other physical 
and mechanical properties are similar too. The saving difference 
is machinability. 

Call or write today for prices and complete specifications. 
*TN of The Berylliu m Corp. 708 
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Collegeville, Pa . 19426 • (215) 489-7293 •TWX : 510-660-6107 •TELEX: 84-628 
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mierczak's group is considering sta­
tistical methods that would piece 
the stored bits together by trial­
and-error, much as a jigsaw-puzzle 
solver works out his particular prob­
lem. But much more research has 
to be done, he says, before the sys­
tem can automatically interpret re­
connaissance films. 

France 

In-flight testing 
Flight-test engineers in France1will 
b e getting much more help horn 
their computers in the future. 

Electronique Marcel Dassault 
h as readied two prototypes of an 
airborn e data-recording system 
that monitors parameters under 
control of a stored program rather 
than cabled logic. The company, a 
division of Avions Marcel Das­
sault, will in stall the first system 
on a Caravelle test plane this year. 
The prototypes were developed 
under a $2-million contract from 
the Brctigny tes t fli ght facility of 
th e French air force, but Dassault 
expects to sell commercial versions 
for about $160,000. 

Handy. Dassault says the sys­
tem will make life mu ch eas ier for 
test engineers. To select the pa­
rameters he wants recorded-out 
of the 200 the system can handle 
-an engineer simply feeds the 
des ired tes t sequence into a com­
puter to prepare a punched tape. 
The information coded on the 
punched tape is read into the 
memory of the recorder's pro­
gramer unit, which controls an ac­
quisition unit that picks up analog 
and digital data from the plane's 
tes t instrumentation. All data is 
encoded into a digital format and 
recorded on magnetic tape for on­
ground analysis by computer. 

Punched in. The stored program 
can be revised inflight by entering 
changes on a keyboard. Eight key 
parameters are displayed in real 
time on a panel and up to 32 more 
can be monitored in flight by add­
ing an optional printer. 

The recorder system can handle 
up to 128 analog channels plus 64 

282 

Direct Reading 
Precision Phase 

Measurements to 1 MHz 

PHASE METER MOO EL PM~ no 

The Aerometrics Model PM-720 Phase Meter covers from 
0 to 180 degrees in four ranges. For measurements above 
180 degrees, the PM-720 utilizes automatic lead-lag indi­
cator lights to give direct reading capability to 360 de­
grees. The ampli tude ratio of the two input signals can 
be as high as 5000 to 1 with sensitivity of 100 mv {p-p) 
to 500 v (option available to 1 mv). For direct meter 
readings the accuracy is -+- 2% but increase accuracy of 
-+-.2% can be obtained by utilizing the DC voltage out­
put which reads directly in degrees on a DVM. The com­
pact, all soli d state construction offers true portability 
(total weight 7 pounds). Aerometrics also offers Model 
PM-730 which covers 0 to 360 degrees in four ranges. 
The frequency is extended to 1 MHz. The PM-730 also 
offers the unique advantage of measuring phase relation­
ship between dissimilar wave forms. 

Do you have Phase Measurement 
Problems to 750 MHz? 

The PM-730 can be used with the Aerometrics Model 
SA-300 pulse sampler to give precision phase measure­
ments to 750 MHz. For further information, write or 
visit us at the ISA and WESCON Shows. 

See us at WESCON Exhibit Booth Nos. 3304-A & 3305-A 
and at ISA Exhibit Booth No. 544 

lllmllllllml 'AE ROM ETR ICS 
San Ramon , California 94583 • P.O. Box 216 , 

See us at ISA Exhibit Booth No. 544 
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750 MHz Sampling 
Oscilloscope 

for $995 

-~--- -

• · ~·~! ...... . 
If your present oscilloscope has a minimum band width of 
50 KHz, you can convert it into a high speed sampling 
oscilloscope using the Aerometrics dual channel pulse 
sampler. The Model SA-300 may also be used with an 
inexpensive X-Y recorder for permanent recording of 
fast computer wave forms, radar pulses, semiconductor 
characteristics, etc. The all solid state Aerometrics sam­
pler offers rise time of typ ically one nanosecond and 
sweep speeds from 10 nanoseconds to 5 microseconds 
per full sweep. Like other Aerometrics instruments, the 
SA-300 features portability through compactness and 
light weight. 

Multimeters, Pulse Generators & 
Electronic Counters 

A full range of instruments which excel in prec1s10n, 
compactness, ruggedness, portability and flexibility-the 
most dependable instruments you'll ever use-and all in 
competitive price ranges. Be sure and check Aerometrics' 
specifications before investing in test equipment. 

See us at WESCON Exhibit Booth Nos. 3304-A & 3305-A 
and at ISA Exhibit Booth No. 544 

AEROMETRICS 
San Ramon, California 94583 • P.O. Box 216 

See us at ISA Exhibit Booth No. 544 
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digi tal channels. Maximum sam­
pling rate is 32 hertz and the max­
imum recording rate 2,000 hz. 

Grounded. Although Dassault had 
airborne use in mind when it de­
signed the recorder, the company 
says the equipment can be readily 
adapted for checkouts on sub­
marines and tanks. For less-exten­
sive tes t programs, the programer 
unit can be replaced with a simpler 
one programed by plug-in cards. 

Soviet Union 

The underground 
Amon g the world's coal producers 
the Soviet Union ranks fir st and 
Soviet mining officials make quite 
a fuss about their extensive auto­
mation of collieries. 

At last month's Fifth Interna­
tional Mining Congress in Mos­
cow, Soviet mining specialist L.E. 
Grafov reported that more than 90 
mines now have "complete mechan­
ization and automation." By 1970, 
he added, the number will be more 
than doubled. 

Grafov also told the congress 
that the Russians are pushing to get 
computers into action for regional 
mine management. An extensive 
data-processing system will go into 
service next year at Karaganda, in 
Soviet Central Asia. Five more sys­
tems are scheduled for operation 
by 1970 in the Donetsk Basin and 
other rich coal regions. 

Belied. At the Intergormash 
equipment show held along with 
the mining congress, however, the 
Russian machines were notable for 
their size-and their lack of elec­
tronic sophistication. If the Rus­
sians are as far along in mine auto­
mation as they claim, they took 
great pains to keep their best hard­
ware out of sight at lntergormash. 
Soviet electronics centered chiefly 
on gas-analysis instruments and on 
semiautomatic controls for individ­
ual equipment. The Poles, by con­
trast, offered a variety of solid state 
equipment and a model of the 
automatic long-wall system that 
mines deep seams in their Bielso­
wice colliery. 
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Whether the chips are hybrid or monolithic, one thing is certain, 
- in integrated circuit technology, input voltage level is a critical 
factor in maintaining high resolution in high speed performance. 

Acme Electric engineers have been fortunate in being called upon 
to develop power supplies specifically suited to IC arrays. As a 
result of this intensive research, designs were developed for 
power supplies having far improved direct current regulation 
values. This is the kind of performance necessary for optimum 
IC response. 

If you have a problem with IC devices, get in touch with 
Acme Electric. 
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Editorial 

Continued from pg. 23 

well as its developers predict, it 
will protect only about 3,000 air­
liners when it starts operating in 
1969, while 110,000 small private 
aircraft will be beyond the pale. 

A better answer, Electronics be­
lieves, would be to supply con­
trollers with complete information 
about the location of all aircraft and 
assurance that orders have b een 
received. Quick improvement could 
be possible with: 

• A small, simple, digital com­
munications system enabling a pi­
lot to acknowledge an order by 
pushing a button, and to report 
compliance with the instruction by 
a second push. The digital code 
wouldn't interfere with voice traffic. 

• Two-D radar at all airports 
handling fast-moving jet commer­
cial and business traffic. The FAA's 
current criterion for airport radar 
-100,000 flights a year to or from 
different airports-may not be ade­
quate in an era of jet traffic and 
giant air buses. 

• Three-D radar at major air­
ports. Such equipment is already 
being used by the military, and 
this technology can be applied to 
FAA requirements. Companies such 
as Hughes Aircraft, Avco, and ITT 
Gilfillan are deeply immersed in 
this technology. In Japan , Mitsu­
bishi Electric Co. has worked on a 
low-cost 3-D system. 

• Automatic data processing and 
storage system to keep track of the 
hundreds of aircraft around major 
airports. The systems could be pro­
gramed to display dangerous or po­
tentially dangerous situations. 

None of these possibilities are 
likely to be implemented by the 
FAA-or even explored-unless 
Congress prods the agency sharply. 

Because it chose an unrealistic 
approach to data process ing in 1959 
-one that computer experts con­
sidered unfeasible before the proj­
ect was even started-the FAA is 
convinced that the concept is use­
less. Because 3-D radar didn't have 
adequate accuracy in 1962, it too 
has been discarded despite obvious 
improvements since then and such 
new techniques as phased arrays 
and electronic scanning. 
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Newest 
1n 

the 
field .• _. 

RFL Model 3265 Gaussmeter 
3 Modes of Magnetic Measurement: 

Absolute, Differential, Incremental 

The Model 3265 is a prec1s1on Hall-effect gaussmeter cap­
able of three distinct modes of operation: measurement of 
absolute flux densities from .02 gauss to 50 kilogauss (DC 
and AC to 400 Hz). Incremental determination of field varia­
tions to a resolution of 1 ppm as an expanded scale 
gaussmeter and a differential mode enabling simultaneous 
measurement of two separate fields or single field gradients. 

All solid-state design provides highly stable operation for 
laboratory, production line or portable field use. The large 
seven-inch taut-band meter allows precision measurements 
with ease of readability. 

An accessory DVM may be used for true Digital gaussmeter 
operation. 

r··------·--; Complete range of 

Phone Herb Brumbach (201) 334-3100 for engi­
neering evaluation loan or demonstration without 
obligation - or write for detailed specifications. 

• . Hall-effect probes 
~ ; for transverse , 

----- axial and 

" ----- --' tangential fields. 

C® RFf.ME~~~~~.~':!.'!~~ . .l,'!c. 
Instrumentation Division • Boonton, New Jersey 07005 

Tel : 201-334-3100/ TWX: 710-987-8352/ CABLE : RADAIRCO, N.J. 
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Order ITT 4-layer diodes­
they're big for simplifying 
oscillator, protective 

and switching circuits 
A n ITT 4-layer diode stays "off" until the voltage across 

it reaches a specified level. Then it switches "on" in 

nanoseconds and remains so until current through it 

falls below a specified minimum . Because gating com­

ponents are eliminated, the device is ideal when circuit 

simplification is the goal. You can specify it in glass D0-7 

or top hat packages, with firing voltages from 20 to 100. 

For application notes that will help you simpl ify your 

own circuits, as well as specification sheets and prices, 

use the coupon at right. ITI Semiconductors is a division 

of International Telephone and Telegraph Corporation, 

3301 Electronics Way, West Palm Beach, Florida, 

Circle 333 on reader servi ce card 
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