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tegrated circuit that can survive the
high voltage and demanding condi-
tions of telephone service. The com-
pact handset contains the trans-
mitter, receiver, and pushbutton
keyboard. Mounted in the base are
a speaker, a tone ringer, and a vis-
ual indicator to signal that a call is
waiting.

The Mushashino Electrical Com-
munication Laboratory of the Nip-
pon Telegraph & Telephone Corp.
has designed most of the circuitry
on a chip that falls between small-
scale and medium-scale integration.
The chip, the speech IC, contains 23
transistors, two of which are field-ef-
fect devices; seven diodes, of which
three are zeners; and 33 resistors.

On line. The speech IC can oper-
ate under the unique telephone con-
ditions of high dc voltage for the
signaling circuit that must be trans-
mitted over the same wires used to
transmit speech. The speech IC con-
tains constant-current and constant-
voltage power supplies to compen-
sate for variations on the line.

The constant-current power sup-
ply has a high impedance that pre-
vents shorting the signal voltages.
The constant current it receives
from the telephone line is also opti-
mum for holding the speech-path
relays at the exchange. The con-
stant-current regulator supplies the
current-dependent circuits and de-
livers the remainder to a constant-
voltage regulator that supplies cur-
rent-dependent circuits. Variations
in supply voltage are absorbed by
the regular circuits. Total power in-
put and dissipation of the IC can
vary from 0.3 watts to 1 w.

The speech IC has an anti-side-
tone circuit, which is essentially a
two-transistor amplifier with a volt-
age gain of one. It has a balanced
network, with impedance propor-
tional to the telephone line in the
coupling circuit between the two
transistors.

Sidetone is suppressed because
the voltage difference between the
circuit terminals is nearly zero, and
the input terminals of the receiver
amplifier are connected between
these two terminals. The caller’s
voice or outside noise thus sends
only a small input to the receiver,

A .\

Extra features NTT's pushbutton phone not only uses integrated circuits, but has a light
showing a call is waiting, a speaker in its base, and a tone ringer instead of a bell.

providing him with a muted sound
of his own voice.

By including two voltage-con-
trolled attenuators, the need for set-
ting the 3-dB attenuation pad at in-
stallation, as in present telephones,
is eliminated. The new phone at-
tenuators are FET transistors con-
nected across the transmitter and re-
ceiver. The gates of the transistors
are connected to a voltage pro-
portional to the dc voltage at the
telephone line terminals. These FETs
are used as voltage-variable resist-
ors, whose resistance is inversely
proportional to gate voltage.

The highest voltage normally ap-
plied to the IC is about 40 v. Tran-
sients in excess of 50 Vv are bypassed
to ground by zener diodes external
to the IC, but three zener diodes are
included on the chip in the power-
supply circuit.

Mikes. Identical small magnetic
microphones are used for both
transmitting and receiving, thus
providing production economies.
When used as a transmitter, the
mike has an output about 50 dB
lower than the standard carbon
transmitter. This reduced output is
made up by an amplifier on the
speech IC chip with a 50 dB gain.
The amplifier is designed with a
gain characteristic that decreases as
a function of frequency because the
output of the magnetic transmitter
rises with frequency. Another im-

portant characteristic required of
this amplifier is a very low output
impedance.

As a receiver, the mike is basically
similar to those used in conven-
tional telephones, but its sensitivity
is 5 dB lower because of its smaller
size. Thus, a 5-dB amplifier is used.

No hands. For using the speaker,
an IC amplifier mounted on the hy-
brid IC used to generate tones for
pushbutton dialing amplifies the
signal, and a magnetic microphone
much larger than the one used in
the handset is the speaker.

The telephone is also designed so
that a projection on the base de-
presses the No. 2 pushbutton when
the handset is rested on the base.
This sets the oscillator to the 1,366-
hertz position. When the 16-Hz ring-
ing signal is received from the ex-
change, it is modulated by the os-
cillator and fed to the speaker. This
“tone ringer” replaces the bell.

France

Three simple sensors
monitor premature babies

Premature babies in a few Paris hos-
pitals are breathing easier these
days—and it’s all being monitored
by a compact machine developed by
a Polish immigrant named Rom-
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uald Plaszczynski. Thomson Medi-
cal Telco, where Plaszczynski works,
hopes the Neo-Natal system will
make life easier for the incubator
set—and their concerned mothers—
around the world after the machine
is launched commercially early this
year.

Plaszczynski has borrowed space-
age medical techniques to monitor
breathing, heartbeat, and body tem-
perature with two stick-on elec-
trodes and one temperature sensor,
instead of the usual array of nasal
thermistor, anal thermometer, and
sensors for chest expansion and
heartbeat.

Alarm system. Neo-Natal, which
will sell for around $1,500, enables
an untrained nurse to give intensive
care to a ward of premature babies
without neglecting any of them. The
system is equipped with visual and
audible alarms that signal whenever
any of the three parameters vary
outside of pre-set levels.

“It’s easier to operate than a tele-
vision set,” says Plaszczynski. “A
mother could easily handle it at
home.” It is aimed mainly for use in
hospitals, however, and it has been
undergoing a test program in Paris
for the past six months. The devel-
opers say the system’s main advan-
tages are the capturing of three es-
sential body functions with a
minimum of equipment and au-
tomatic processing by a small, inex-
pensive instrument.

The breathing and heartbeat
readings are recorded by a 0.1 mil-
liampere electric signal put out by
Neo-Natal’s 50-kilohertz oscillator.
The resistance encountered by the
current as it passes from one side of
the body to the other varies as the
lungs inhale and expel air. The re-
ceiving electrode picks up a signal
with rhythmic ups and downs in im-
pedance that correspond to the res-
piratory cycle.

Curve. At the same time, the heart
is producing a regular electric pulse
that is picked up by the same elec-
trode. The readout thus contains
both heartbeat and respiration su-
perimposed on a single curve.

Plaszczynski says he is especially
gratified to see hospitals satisfied
with the instrument. “When I see

Electronics/January 3, 1972

the doctors, and they tell me they
have saved two lives this week, I feel
I have done something useful,” he
says.

Great Britain

UK space effort boasts
technology improvements

Although the United Kingdom is
spending only about $8 million a
year on its own spacecraft, officials
contend that in some ways they are
getting more mileage for their
money than the Americans with
their more ambitious programs. The
Royal Aircraft Establishment (RAE)
has been spending on satellites that
try to improve on NASA’s methods
where possible. Component specifi-
cations have been increased above
American standards.

Seven up. The British have
launched four satellites in a scien-
tific series. The last, called UK-4,
went up with five ionosphere prob-
ing experiments—one American—on
Dec. 11, propelled by an American
Scout rocket. Three -have been
launched in a technology proving
series. Last of these was X-3,
launched on Oct. 28 by a British
Black Arrow rocket. The only defi-
nite successors will be UK-5 and X-
4. The former will carry six X-ray
experiments, including an American
one, and go up in two years.

Though this program may seem
extremely modest, British space
technologists get hot under the col-
lar if it’s suggested that all they’ve
done is repeat American work. “I
can list half-a-dozen ways in which
we’ve improved on U.S. methods,”
says Dennis Allen, RAE project offi-
cer for X-4 and partly responsible
for development of the data han-
dling facilities on UK-5. Allen’s list
includes these sectors: the albedo
horizon sensor, the star sensor, and
control of the stabilization jets in X-
4; the data storage and handling
system on UK-5; and, on the two
spacecraft just put into orbit, a
higher degree of component relia-
bility than U.S. space technology
normally achieves.

Allen has no faith in the U.S.
practice of accepting highest grade
Mil-Spec components for satellites.
“Even though they’re highest grade,
you still get components being re-
placed in U.S. satellites right up to
the launch-pad stage” he maintains.
“Consequently it seems to me that
when a U.S. satellite has trouble in
orbit, component failure may be at
the root of it.”

Until the last two spacecraft, Brit-
ish satellites followed U.S. practice.
But Allen said that 0.8% of the tran-
sistors used in the data handling sys-
tem of UK-3 failed after test, usu-
ally during equipment assembly.
Hence, RAE has developed its own
specifications, and, according to Al-
len, the component failure rate for
X-3 was less than 0.1%. Allen says
that neither X-3 nor UK-4 needed
to be touched after leaving England
for launch in Australia and Califor-
nia, respectively.

To develop its specifications, RAE
gets a semiconductor manufacturer
to make devices he thinks will do
the job, then RAE tests them exten-
sively until the weakest points show
up. The components are sent back
to the maker with instructions to
strengthen those weak points. After
more testing, the strengthened de-
vices form the basis of the spec.

Thick-film hybrids. Also to in-
crease reliability, from X-3 onwards,
British satellites contain complete
subsystems built with thick-film hy-
brid technology. For instance, in
X-3, the successive-approximation
analog-to-digital converter for the
pulse-code modulation data system
is on five substrates. In X-4, the star
sensor, albedo horizon sensor, and
infrared sensor are built with thick
film technology.

Instead of the usual tape recorder,
UK-5 will use two core stores to
hold data from the experiments
prior to transmission to earth. Ac-
cording to Julian Robinson, of Mar-
coni Space and Defence Systems
Ltd., prime contractor for the satel-
lite, this reduces considerably the
amount of data to be stored and
transmitted.

The experiments look for and
classify X-ray photons. If tape were
used. the capacity required would
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be vast. In UK-5, the angle of ap-
proach, energy band and other
characteristics of the photon are cat-
egorized, and for each category
there is a location in a store. For ev-
ery event in that category, the loca-
tion is incremented by one.

X-4 will use an albedo horizon
sensor that uses a strip of 100 photo-
diodes. The sensor always faces the
horizon between earth and space,
and because space is black and the
earth is brighter from the sun’s light,
the brightness can be used to main-
tain the satellite’s position relative
to the horizon for one axis. For the
other two axes, the satellite is locked
on the sun. Total field of view is 25°,
with about 5° normally above the
horizon, giving a nominal resolution
of %’ per diode. On X-4, the inte-
gration time of the array will be
variable in order to determine the
optimum operational threshold of
the diodes. The array, integrated
with MOS scanning circuitry is made
by Integrated Photmatrix Ltd.

Star orientation. The star sensor
on X-4 will lock onto the star Ca-
nopus. Instead of relying on very ac-
curate scanning of the image in a
dissector tube, as is usual, the image
is split into two by a prism, and both
light inputs are fed into the tube.
When the light inputs are equal, the
star is aligned on the optical axis.

Hawker Siddeley Dynamics Ltd.,
main contractor for X-4, is giving a
new twist to methods of turning on
and off the propane gas jets of the
three-axis stabilization system. The
jet controller models the response of
the satellite to the jet pulse simulta-
neously with the real response. The
model controls the “off” signal,
which is the most important, and
partially controls the “on” signal.
Using the model is more accurate
than using real feedback, which is
subject to lag and noise distortion.

The model signal is essentially a
constant voltage, pre-calculated to
represent the constant acceleration
force of the jet. The voltage goes
into a rate integrator, which repro-
duces a rising voltage proportional
to the increasing rotational speed of
the satellite, caused by the constant
acceleration. When this voltage
crosses a threshold, the jet switches

off. To switch it on, the rate output
combines with the direct output
from the gyro platform to produce a
voltage that has to cross a threshold.

West Germany

How to generate
a complex waveform

A new electromagnetic device that
generates voltage patterns of irregu-
lar but uniform shape has been de-
veloped at the Philips Research
Laboratory, Hamburg, Germany,
by Klaus Rennicke and Reinhard
von Hacht. The generator, which
uses the principle that magnetic flux
between two coils can be made to
change by a tiny copper disk rotat-
ing between them, is expected to be
of value to designers of control engi-
neering equipment.

Although common voltage wave-
forms that follow sawtooth, sinusoi-
dal, or square-wave patterns can be
generated by electrical means, a me-
chanical function generator is re-
quired to generate precise wave-
trains of irregular shape. Previous
mechanical generators have been
plagued by heavy wear and often
have output oscillations.

The Philips generator produces
voltage forms that vary precisely as
a function of the masking of mag-
netic flux lines by a copper disk, 0.2
millimeters thick, which rotates be-
tween two electromagnets. Its pe-
riphery is cut to produce the voltage
and waveform desired. Any wave
shape—even with abrupt voltage
changes—can be generated with an
accuracy of better than 0.5%, the de-
velopers say.

Spin. The copper foil disk—only
18 mm in diameter—rotates, typi-
cally at 24 revolutions per minute,
between two ferrite plates, each 22
by 15 by 0.4 mm thick, wrapped as
electromagnets. The irregular pe-
riphery interrupts the magnetic lines
of flux in the air gaps between the
electromagnets. When no foil is be-
tween them, the voltage at the sec-
ondary coil is maximum. When the
foil cuts all the lines of flux, voltage
drops virtually to zero.

At optimum values, the voltage
between the electromagnets ranges
from 20 to 140 millivolts peak-to-
peak, at a frequency of about 200
kilohertz. The output signal at the
secondary coil is 3.6 mv to 30 mv.
This voltage is amplified, rectified,
and again amplified so that the final
output is about 19 v. The first am-
plifier boosts the voltage by a factor
of 100, and the second provides am-
plification of 15 times.

The generator is built so that the
edges of the electromagnets are
angled with respect to the foil. The
gap varies from 0.25 mm at one end
to 0.7 mm at the other, correspond-
ing to an angle of 17 to 2°. The di-
minishing air gap keeps deviations
from linearity between output volt-
ages to less than 0.5%, Rennicke
says. Without the angle, deviations
could be as high as 7%, he says, be-
cause the foil would effectively
“shove” the magnetic lines of force
somewhat past the magnetic plates
as the lines bunch in front of the foil
during rotation.

No wear. The developers say that
other electromechanical function
generators, such as profiled rotary
capacitors, have their voltage peaks
accompanied by trailing voltage val-
ues and add distortions through sig-
nal bottoming. In addition, parts of
the Philips generator do not wear
out because the foil rotates in a fric-
tionless air gap.

The function generator was devel-
oped for C. H. F. Mueller GmbH, a
Philips subsidiary also headquar-
tered in Hamburg, that specializes
in X-ray apparatus and other medi-
cal gear. Mueller will use the gener-
ator in special X-ray equipment to
provide certain voltage functions for
control purposes.

But Rennicke says principles of
the generator could be applied to
programers for metal-working ma-
chinery, positioners for work
benches or drawing tables, or any-
where that an accurate analog con-
trol device is needed. The machine
could be used in automotive engi-
neering to determine angular dis-
placement of an engine piston in
terms of piston travel. Measure-
ments of revolutions per minute are
also possible.
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As the above curve indicates, Dickson’s
1 Watt epoxy voltage regulating diodes
run cool. They can safely handle

3 Wattsto 80°C

2 Watts to 120°C

1 Watt to 160°C

““The Specialists”

“"Where Quality
Makes The
Difference””

This far exceeds the minimum per-
formance required by the JEDEC
1N4728 series spec.

It is an indication of the tremendous
surge capability of Dickson epoxy
zeners

150 Watts for 1 msec

40 Watts for 8.3 msec
and the comfortable safety factor Dick-
son builds into these popular devices.
Dickson epoxy also offers excellent
shock protection.

So, whatever your application, you can
count on Dickson 1 Watt epoxy zeners
to run cool. Zener voltages from 3.3 to
100 are available. Give 'em a try.

For data package giving complete tech-
nical information including details on
derating and surge conditions on Dick-
son 1 Watt epoxy Zeners, use this pub-
lication’s reader service card or con-
tact Dickson.
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arrow-Band TV

If you don't need motion in your TV pictures, but need:

* Low-cost, long-distance, transmission over standard
voice-grade phone lines

* Tape recording on standard %s+” audio tape

e Hard-copy printout

* Magnetic disc image storage (multiple pictures or
color too)

* An interconnection to a computer

Investigate our 201-series Video Converters, which
compress the bandwidth of standard TV signals to as
low as 500 Hertz, and our 220-series Video Converters
which utilize a unique disc memory technique to re- .
convert to conventional 525-line TV format. VI
COLORADO VIDEO, INCORPORATED « P.O. Box 928 « Boulder, Colo. 80302  (303) 444-3972 Video Data Acquisition ¢ Processing ¢ Display * Transmission

Circle 130 on reader service card

How much free time do you have

D4

available for reading?

Add up the number of magazines that
come across your desk.

Multiply them by an average reading time
— minutes to scan, an hour or more to dig in.

Most people can only spend six hours each

week on all sources of occupational information.

So how do you fill your professional needs
and still keep your rc‘ldmg within reason?

[eaf thmusoh this issue again.

Notice how much of its editorial is
designed to keep you aware of trends, show
you how new technologies are being applied,

and give you information on new products.

If you want to keep yourself up to date and
cut down on your reading time, do the same
thing with every issue of Electronics.

When you make Electronics your regular
habit, you 1l find you have only occasional
need for other electronics magazines.

More information, in less rcadmg time, s
one reason it pays you to have your own
subscription to E lectronics.

EleCtI‘OI'IICS. It’s all you need to read.
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