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German traffic-counting radar discriminates between motorcycles,
automobiles, trucks and truck-trailer combinations. See p 92
Level-holding circuits for analog computer memories. See p 71
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NEW CLOCKS FOR

add time-of-day to recorded data
control taking of readings

fit in Digital Recorder cabinet
available for field installation

New ® 570A and 571B Digital Clocks mount in the left-hand
gide of ® 560A and 561B Digital Recorders, respectively. The
clocks may be installed in the field, and fit either in cabinet ar-
rangement, as shown, or into a combined Recorder-Clock rack
mount arrangement only 10% " high.

Time appears as a 23 hour, 59 minute, 59 second presentation
(12-hour clocks are available on special order). Display is by
long-life, in-line indicator tubes. All time digits are available for
printing.

Two operating modes provide utmost usefulness. In the first
mode, ® or Dymec Digital Counters, Digital Voltmeters or other
external equipment control print rate ; time being printed simul-
taneously with other data. In the second mode, for tests where
less frequent readings are desired, the Digital Clocks control the
timing of readings. A front panel control selects reading rates of
1 per second, 6 per minute, 1 per minute, 6 per hour or 1 per hour.

HEWLETT-PACKARD COMPANY
1029A Page Mill Road, Palo Alto, California, U.S.A.
Cable “HEWPACK” DAvenport 6-7000
HEWLETT-PACKARD S.A.

Rue du Vieux Billard No. 1, Geneva, Switzerland
Cable “HEWPACKSA” Tel. No. (022) 26. 43. 86

Call your @ representative for

DIGITAL RECORDERS

SPECIFICATIONS

Indication: Six in-line long-life digital
display tubes. Indication to 23 hrs., 59
min., 59 sec.

Time Base: Ac line, 1 pps from counter,
or external 1 pps.

Accuracy: Time base accuracy + 0, — 1
second.

Print Control: Front panel control selects
CLOCK or EXTERNAL control mode.
PRINT RATE of 1 sec., 6/min., 1/min,,
6/hr., 1/hr. also chosen on front panel
control.

Output: Six time digits for time record-
ing. Holdoff signals for &, Dymec
counters.

Power Interruption Alarm: Front panel
warning light.

Analog Output: 570A retains analog out-
put of 560A.

Prices: ® 570A (fits ® 560A/AR) $1,050.00;
® 571B (fits ® 561B/BR) $950.00.

Data subject to change without notice.
Prices f.o.b. factory.
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Moseley 4B @ PLOTS TWO DEPENDENT
AUTOGRAF B VARIABLES AGAINST SINGLE
Recorder | INDEPENDENT VARIABLE

The MOSELEY Model 4B Recorder simultaneously plots
two dc input signals against a third signal in cartesian
coordinates on standard graph paper.

R e

An internal X-axis time base permits plotting two
variables against time.

Three pens are employed; one a fixed pen serving as an
event marker to identify significant points during
recording. Plotting pens are controlled by independent
servos; electrically isolated separate amplifiers eliminate
interaction and filters smooth noisy signals for a
superior plot.

Yoy

Model 4B employs either 117 x 17” or 82" x 14" paper
with continuous vacuum hold-down. Transfer switches on
range controls permit arbitrary fitting of the voltage

to any part of the chart.

The instrument is rack mounted with a vertical recording
surface, tilted front control panel, and input connections
at the rear.

SPECIFICATIONS

Recording Mechanism: Independent servo drives for
X1, Y1, Yo axes; free of ground.

Paper Size: 8%” x 11, 11” x 17", vacuum hold.

Recording Speed: 1%2" sec on X axis, ¥2” sec on Y axis for
. full scale travel.

Input Voltage Ranges: X axis: 10 ranges, 7.5 mv to 150 v
Y axis: 10 ranges, 5 mv to 100 v

Time Intervals: 5 ranges, 7.5 to 750 sec full scale travel
(X axis)

Input Resistance: 200,000 ohms/v up to 2 v range; 2
megohms on higher ranges.

Accuracy: Better than 0.2% full scale. Resetability
better than 0.1% full scale.

Power; 115 v, 60 cps, 100 watts. (Other voitages
and frequencies to order)

Price: | $3,450.00 f.o.b. factory.

Data and price subject to change without notice.
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F.L. MOSELEY CO.
F reCO rde rS Dept, 409 N. Fair Oaks Avenue, Pasadena, Californi‘a"

T MUrray 1-0208 TWX PASA CAL 7687
pioneer and leader in X-Y and strip-chart recorders Field representatives in all principal areas
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Better? Yes, in several ways. Bifurcated Contacts, for ex-
ample, give imprqved reliability, especially in dry circuits.
Contacts will not open during vibrations of 30Gs, 55 to
2500 cps. A special method of sealing cover to base
eliminates flux contamination of the contacts. And there
are more. Here is Potter &« Brumfield's newest member of a
distinguished family of micro-miniature relays: the FL Series.

Expressly designed for printed circuit applications, this
DPDT, 3 amperes ((¢« 30V DC) latching relay lies parallel to
the mounting surface. Its height, when mounted, is only
.485", thus circuit boards may be stacked closer. Mounting
can usually be accomplished without studs or brackets,
simplifying installation.

The FL will remain firmly latched in either armature position
without applied power, a significant advantage where power
is limited and long relay “on'' times are required. This relay
may be operated by:

1. Pulsing each coil alternately (observing coil polarity), or
2. Connecting the coils in series and operating from a
reversing (polarized) source.

Write for complete information or call your nearest PsB
representative.

~ \ :

FL SERIES SPECIFICATIONS
Shock: 100 Gs for 11 milliseconds. Na contact
openings.

Vibration: .195", no contact apenings. 10 to
55 cps. 30 Gs from 55 to 2500 cps.

Pull-In: 150 milliwatts maximum (standard} at
25° C. 80 milliwatts maximum {special)
at 25° C.

Operate Time: 3 milliseconds maximum at
nominal voltage ot 25° C.

Transfer Time: 0.5 millisecond maximum at
nominal voltage ot 25° C.

Temperature Range: —65° C to +125° C.
Terminals: Plug-in pins.

Dimensions: L. 1.100” Max. —W. .925” Max
H. .485" Max. Hermetically sealed only.
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SC11 D SCG 11 DC SL 11 DB SLG 11 DA
{Latching) (Latching)

Other P&B micro-miniature relays include conventional and latching models in crystal cases with a wide
range of terminals and mountings. All are made in a near-surgically clean production area under the
exacting requirements of our Intensified Control and Reliability program.

P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR

L E S OURCE F OR ALL MICRO- MI NI ATURE R ELAYS

@ POTTER & BRUMFIELD

PRINCETON, INDIANA

IN CANADA: POTTER&BRUMFIELD CANADA LTD., GUELPH, ONTARIO

The Raytheon CK1354 and CK1355 display cathode
ray tubes, used in the SAC “Hustler,” are designed to
operate in unpressurized areas of aircraft at altitudes
up to 100,000 feet without corona. The CK1354, a
three inch tube, is used for photographic purposes and
the seven inch CK1355 is used in a direct visual ap-
plication. Quick disconnect features eliminate potting
of high voltage terminals and allow rapid replacement.

Both tubes are designed to meet exacting mechanical
dimensions for rotating deflection yoke assemblies, and

RAYTHEON

the high altitude requirements of Mil-1-6181-B.

If the development of airborne radar equipment is
currently of interest to you, then investigate the many
advantages offered by these remarkable tubes. Also in-
quire about the other types of industrial and military
cathode ray tubes in Raytheon’s comprehensive line.

For technical information or design assistance please
write to Raytheon, Industrial Components Division,
55 Chapel Street, Newton 58, Massachusetts.

COMPANY

INDUSTRIAL COMPONENTS
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Series 175

OPERATION: Full waveguids band~
width

WAVEGUIDE RANGE: 2.6 KMc to
90.00 KMc

Values factory set betwesn 0.3 and
30.00 db I
Absolute accuracy (including fre-
quency sensitivity)

4:0.3 db for values to 20 db
=+0.5 db for values 20 to 30 db

VSWR: 1.15 max

No. 6 of a series of FXR's new pre-
cision microwave components
designed to meet the ever-growing
needs of the microwave industry.

FXR's Fixed Precision Attenuators
find use in standardizing the testing
of artenuators, directional couplers
and similar insttuments in the labo-
ratory or on the production line,
Attenuation values are almost com-
pletely determined by the angular
position of an attenuation film in a
cylindrical waveguide and are insensi-
tive to frequency or the characteris-
tics of this absorbing film,.
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CIRCLE 6 ON READER SERVICE CARD

) FREQUENCY | WAVEGUIDE
' MODEL RANGE
NO. KMe RG-( )/U PRICE
S175A 2.60- 3.95 48 $365.00
H175A 3.95-5.85 49 240.00
C175A 5.85-8.20 S0 135.00
W175A 7.05-10.00 51 115.00
X175A 8.20-12.40 52 95.00
Y175A 12.40-18.00 91 115.00
K175A, AF 18.00-26.50 53 240.00
U175A, AF 26.50-40.00 96 250.00
Q175A 33.00-50.00 97 475.00
M175A §0.00-75.00 98 425.00
E175A 60.00-90.00 99 675.00
Write for Catalog Shees No. 175
FXR, Inc.
Design-Development-Manufacture
25-26 50th Street RA. 1-9000

Woodside, N. Y./ TWX: NY 43745

CROSSTALK

SINCE WORLD WAR II, many corporations, as well as military com-
mands. have grown to empire proportions. In the electronies industry
this growth denotes great business potential, but it is also a headache.

The headache is how to manage such vast and complex operations.

The military and industry are approaching the problem in opposite
ways. The military is following its traditional concept, strong central
control. Industry, on the other hand, is attacking it by decentralization
into separate, almost autonomous departments.

Both concepts are payving dividends. Giant corporations that have
become almost principalities are doing well. And criticism of our defense
effort seldom includes criticism of the military’s desire for unified control.

Which concept will pay off best in the end? When does the law of
Indus-

diminishing returns take over? And which coneept will it upset?
trv ie tha ana headad for tranhle accordine to M. Q. Kapnler. nresident of

COMMENT

Ions and Health

I have been much interested in
your report on air ionization and in
the subsequent comment (see “Ions
Affect Health, Behavior,” p 45, Feb.
26. and Comment in various follow-
ing issues, including p 6, Nov. 11).
Since you have gone so far as to
accept some of the more startling
conclusions of the researchers per-
taining to the effects on humans, I
trust you will be prepared to defend
those conclusions.

Some eight or ten years ago, I
conducted extensive spare-time ex-
perimentation with the production
and measurement of ionization in
indoor air. When I tried the effects
of negative ionization on myself
and friends, I was unable to ob-
serve any of the many beneficial
effects that were even in those days
being promised. Which proves
nothing, of course.

But there are questions which
will occur to any thoughtful worker
in electronics before he arranges to
breathe only negative air. Perhaps
the latest experimentation has al-
ready given the answers to such
questions. All the more reason why
another and more detailed report in
ELECTRONICS would be heartily wel-
comed, which could deal with such
questions as:

Are we to believe that man’s
natural habitat, the outdoors, is
unhealthful for him? The entire
surface of the earth (with the ex-
ception of those portions where
thunderstorms are in progress) is
continually subject to a heavy rain
of positive ions. Accordingly, the
natural condition of the outdoor air
is positive, not negative. This being
the case, how is it that natural
selection over the ages has not ren-
dered us immune to the harmful
effects ?

What about examples of unfavor-
able effects from negative ioniza-
tion? Isn’t it true that arthritis
sufferers are apt to feel aches in
their joints just prior to thunder-
storms, when negative ionization is
at its greatest? Isn’t it also true
that many arthritis sufferers find
relief through living on the desert,
where the air is positive nearly all
the time? I can add the incidental
information that a certain manu-
facturer of air purifiers, which pro-

duce heavy negative ionization, has
had to take back quite a few units
from purchasers who actually ap-
pear to be allergic to the effects.

Has dust been completely ruled
out as a factor in the physiological
results claimed? It is at least pos-
sible that the observed results flow,
not directly from the ionization, but
from the effects of the ionization on
house dust, to which it is known
that many of us are allergic. Note
in this connection that it is said
that in the most healthful locations
in the world (Baden-Baden, Alta-
dena, and so forth), dust behaves in
unusual fashion; it appears to
settle upwards instead of down-
wards. . . .

WARNER CLEMENTS

BEVERLY HILLS, CALIF.

All right, let’s take the points
one at a time. First, we do not
accept— in the sense of espouse—
research results; we report them.
Second, we agree that reader
Clements’ indecisive experiment
proves nothing. Third, no one has
ever suggested that people should
breath only “negative air;” what
has been demonstrated is that a
slightly negative balance of ioniza-
tion is desirable. Fourth, the nat-
ural condition of fresh outdoor air
is slightly negative, due, among
other causes, to the ionizing effect
of sunshine; consequently, natural
selection has made man to be at
his best in this ambient. Fifth,
people feel greater discomfort just
priof to thunderstorms because
this is when positive ionization is
at its peak; the thunderstorm re-
stores the balance, renders the air
slightly negative. Arthritis suffer-
ers probably react to other charac-
teristics of the ambient, such as
humidity and atmospheric pres-
sure.

Sixth, no doubt there are people
who are allergic to heavy negative
ionization, as there are probably
people allergic to slight negative
ionization; there are, after all,
even people who are allergic to
sunlight. This doesn’t interfere
with general deductions from ob-
served data as far as the statisti-
cal norm is concerned. Seventh,
dust has not been ruled out; most
airionizers remove it too, and most
behavioral research takes dust into
consideration.

electronics
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. THIS IS A BETTER LATCHING RELAY

Better? Yes, in several ways. Bifurcated Contacts, for ex-
ample, give imprqved reliability, especially in dry circuits.
Contacts will not open during vibrations of 30Gs, 55 to
2500 cps. A special method of sealing cover to base
eliminates flux contamination of the contacts. And there
are more. Here is Potter « Brumfield’s newest member of a
distinguished family of micro-miniature relays: the FL Series.

Expressly designed for printed circuit applications, this FL SERIES SPECIFICATIONS

DPDT, 3amperes ((« 30V DC) latching relay lies parallel to
the mounting surface. lts height, when mounted, is only
.485", thus circuit boards may be stacked closer. Mounting
can usually be accomplished without studs or brackets,
simplifying instaliation.
The FL will remain firmly latched in either armature position
without applied power, a significant advantage where power
is limited and long relay “‘on” times are required. This relay
may be operated by:
1. Pulsing each coil alternately (observing coil polarity), or
2. Connecting the coils in series and operating from a
reversing (polarized) source.
Write for complete information or call your nearest PaB
representative.

Shock: 100 Gs for 11 milliseconds. No contoct
openings.
Vibration: .195”, no contoct openings. 10 to
55 cps. 30 Gs from 55 to 2500 cps.
Pull-In: 150 milliwotts moximum (stondord} at
25° C. 80 milliwotts maximum (speciol)
ot 25° C.

Operate Time: 3 milliseconds moximum ot
nominol voltoge at 25° C.

Transfer Time: 0.5 millisecond moximum ot
nominol voltage ot 25° C.

Temperature Range: —65° C to +125° C.

Terminals: Plug-in pins.

Dimensions: L. 1.100” Mox.—W. .925" Mox
H..485" Mox. Hermeticolly sealed only.

/ / < o ;
Pirsas éﬁ;ﬁ, g2 by, o

$CG 11 DC

SL 11 D8
{Latching)

SLG 11 DA
(Latching)

Other P&B micro-miniature relays include conventional and latching models in crystal cases with a wide
range of terminals and mountings. All are made in a near-surgically clean production area under the
exacting requirements of our Intensified Control and Reliability program.

P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR

S OURCE F O R AL L

@ POTTER & BRUMFIELD

INDIANA

MICRO - MINIATURE

LE RELAYS

PRINCETON,

IN CANADA: POTTER&BRUMFIELD CANADA LTD., GUELPH, ONTARIO
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CROSSTALK

SINCE WORLD WAR II, many corporations, as well as military com-
mands, have grown to empire proportions. In the electronies industry
this growth denotes great business potential, but it is also a headache.

The headache is how to manage such vast and complex operations.

The military and industry are approaching the problem in opposite
ways. The military is following its traditional concept, strong central
control. Industry, on the other hand, is attacking it by decentralization
into separate, almost autonomous departments.

Both concepts are paving dividends. Giant corporations that have
become almost principalities are doing well. And criticism of our defense
effort seldom includes criticism of the military’s desire for unified control.

Which concept will pay off best in the end? When does the law of
diminishing returns take over? And which concept will it upset? Indus-
try is the one headed for trouble, according to M. O. Kappler, president of
Systems Development Corporation. He told the Aerospace Writers Assoc.
in New York recently: “Division of a company into a number of small—
and at times competitive—businesses results in waste of manpower, plant
space, capital investment and potential business.”

The best way for a corporation to make the most of its possibilities,
Kappler said, is to maintain eflicient central control. To achieve this,
however, an omniscience is called for that may not be possible with con-
ventional techniques. Even the board of directors may not be able to
digest all the information trickling in from remote plants.

Big industry needs systems for acquiring information, and processing
and presenting it, similar to the military’s electronic command control
systems. Data would be fed periodically into terminal communications
equipment at the various plants and departments, automatically trans-
mitted to headquarters, and stored in computers. By pushing a button,
lists, charts, and answers to specific questions could be found and
displayed.

Such systems cost money. The Air Force talks about $20 billion worth
of command control systems it would like to have. The other services have
similar admiration for automatic information systems and run up equally
unattainable requirement lists.

USAF already has in operation the continental air defense system
SAGE, and SACCS, the Strategic Air Command Control System, is under
development. Estimate to date for SACCS is about $270 million. Obvi-
ously, industry can not pay such prices. Kappler believes, however, elec-
tronic communications, data-processing and display systems can be
developed for industry for a more reasonable price. He also believes such
a changeover is inevitable. “It will require a whole new concept of man-
agement,” he says.

Coming In Our December 16 Issue

STEREO. Requirements for the transmission of sterophonic sound by the
aural transmitter of a tv broadeast station differ somewhat from those for
either f-m or broadcast-band a-m stercophony. This is because tv receivers
contain intense potentials at the horizontal sweep frequency and its harmonics.
Stereo information must, therefore, be carefully placed in the frequency
spectrum to avoid the deleterious effects in the reproduced sound due to
interference from the sweep frequencies.

In our next issue, R. B. Dome of General Electric Co. in Syracuse describes
a method of compatible stercophony specially designed for tv broadcasting.
A novel pilot frequency arrangement regenerates the double-sideband sup-
pressed subcarrier. Only one triode is used in the receiver demultiplexer.

IN ADDITION. The variety of interesting feature articles to appear next
week includes: a tape recorder for programming engine dynamometer tests
by V. C. Vanderbilt, Jr. and C. L. Zimmer of Perfect Circle Corp.; a digital
converter for analyzing electroencephalograms by Dr. M. G. Saunders of
Winnipeg General Hospital and the University of Manitoba; gas clipper
tubes for radar modulators by W. W. Watrous and J. McArtney of Tung-Sol
Electric; and a method for measuring high-frequency transistor admittance
paranieters by K. Redmond of Amperex Electronic Co.

CIRCLE 5 ON READER SERVICE CARD—>
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Raytheon Catﬁc;.‘ s
Operate at 100,000 fee

The Raytheon CK1354 and CK1355 display cathode
ray tubes, used in the SAC “Hustler,” are designed to
operate in unpressurized areas of aircraft at altitudes
up to 100,000 feet without corona. The CK1354, a
three inch tube, is used for photographic purposes and
the seven inch CK 1355 is used in a direct visual ap-
plication. Quick disconnect features eliminate potting
of high voltage terminals and allow rapid replacement.

Both tubes are designed to meet exacting mechanical
dimensions for rotating deflection yoke assemblies, and

4

the high altitude requirements of Mil-1-6181-B.

If the development of airborne radar equipment is
currently of interest to you, then investigate the many
advantages offered by these remarkable tubes. Also in-
quire about the other types of industrial and military
cathode ray tubes in Raytheon’s comprehensive line.

For technical information or design assistance please
write to Raytheon, Industrial Components Division,
55 Chapel Street, Newton 58, Massachusetts.

RAYTHEON COMPANY

INDUSTRIAL COMPONENTS

DIVISION
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use in standardizing the testing

similar instruments in the labo-

to frequency or the characterige
of this absorbing film,

FREQUENCY | WAVEGUIDE
MODEL RANGE TYPE

NO. KMc RE-( )/U PRICE
$175A 2.60-3.95 48 $365.00
H175A 3.95-5.85 49 240.00
C175A 5.85-8.20 50 135.00
W175A 7.05-10.00 51 115.00
X175A 8.20-12.40 52 95.00
Y175A 12.40-18.00 91 115.00
| K175A, AF | 18.00-26.50 53 240.00
U175A, AF 26.50-40.00 9% 250.00
Q175A 33.00-50.00 97 475.00
| M175A 50.00-75.00 98 425.00
E175A 60.00-90.00 99 675.00

Write for Catalog Sheet No. 175

FXR, Inc.

Design-Development-Mannfacture

25-26 50th Street RA. 1-9000 ‘
Woodside, N. Y./ TWX: NY 43745 |

CIRCLE 6 ON READER SERVICE CARD

COMMENT

Tons and Health

I have been much interested in
your report on air ionization and in
the subsequent comment (see “Ions
Affect Health, Behavior,” p 45, Feb.
26, and Comment in various follow-
ing issues, including p 6, Nov. 11).
Since you have gone so far as to
accept some of the more startling
conclusions of the researchers per-
taining to the effects on humans, I
trust you will be prepared to defend
those conclusions.

Some eight or ten years ago, I
conducted extensive spare-time ex-
perimentation with the production
and measurement of ionization in
indoor air. When I tried the effects
of negative ionization on myself
and friends, I was unable to ob-
serve any of the many beneficial
effects that were even in those days
being promised. Which proves
nothing, of course.

But there are questions which
will occur to any thoughtful worker
in electronics before he arranges to
breathe only negative air. Perhaps
the latest experimentation has al-
ready given the answers to such
questions. All the more reason why
another and more detailed report in
ELECTRONICS would be heartily wel-
comed, which could deal with such
questions as:

Are we to believe that man’s
natural habitat, the outdoors, is
unhealthful for him? The entire
surface of the earth (with the ex-
ception of those portions where
thunderstorms are in progress) is
continually subject to a heavy rain
of positive ions. Accordingly, the
natural condition of the outdoor air
is positive, not negative. This being
the case, how is it that natural
selection over the ages has not ren-
dered us immune to the harmful
effects?

What about examples of unfavor-
able effects from negative ioniza-
tion? Isn’t it true that arthritis
sufferers are apt to feel aches in
their joints just prior to thunder-
storms, when negative ionization is
at its greatest? Isn’t it also true
that many arthritis sufferers find
relief through living on the desert,
where the air is positive nearly all
the time? I can add the incidental
information that a certain manu-
facturer of air purifiers, which pro-

duce heavy negative ionization, has
had to take back quite a few units
from purchasers who actually ap-
pear to be allergic to the effects.

Has dust been completely ruled
out as a factor in the physiological
results claimed? It is at least pos-
sible that the observed results flow,
not directly from the ionization, but
from the effects of the ionization on
house dust, to which it is known
that many of us are allergic. Note
in this connection that it is said
that in the most healthful locations
in the world (Baden-Baden, Alta-
dena, and so forth), dust behaves in
unusual fashion; it appears to
settle upwards instead of down-
wards. . ..

WARNER CLEMENTS

BEVERLY HILLS, CALIF.

All right, let’s take the points
one at a time. First, we do not
accept— in the sense of espouse—
research results; we report them.
Second, we agree that reader
Clements’ indecisive experiment
proves nothing. Third, no one has
ever suggested that people should
breath only “negative air;” what
has been demonstrated is that a
slightly negative balance of ioniza-
tion is desirable. Fourth, the nat-
ural condition of fresh outdoor air
is slightly negative, due, among
other causes, to the ionizing effect
of sunshine; consequently, natural
selection has made man to be at
his best in this ambient. Fifth,
people feel greater discomfort just
priof to thunderstorms because
this is when positive ionization is
at its peak; the thunderstorm re-
stores the balance, renders the air
slightly negative. Arthritis suffer-
ers probably react to other charac-
teristics of the ambient, such as
humidity and atmeospheric pres-
sure.

Sixth, no doubt there are people
who are allergic to heavy negative
ionization, as there are probably
people allergic to slight negative
ionization; there are, after all,
even people who are allergic to
sunlight. This doesn’t interfere
with general deductions from ob-
served data as far as the statisti-
cal norm is concerned. Seventh,
dust has not been ruled out; most
airjonizers remove it too, and most
behavioral research takes dust into
consideration.
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OGO ....WHERE TUBE RESEARCH BEGINS

Research at GEC has been playing an important role in the advancement
of pickup, transformation and visual display tubes. GEC is pioneering further
in development of pickup tubes sensitive to all parts of the spectrum, partic-
ularly near and far infrared. Continuing research in high resolution pickup,
conversion and display tubes is a major activity in GEC’s development program.
General Electrodynamics Corporation has demonstrated its ability in successful
mass production of high sensitivity vidicons, and results of continuing research
in this field will soon be available to industry.

If your project is being held up by a tube that doesn’t exist, contact
GEC . ... where tube research begins.

M GENERAL ELECTRODYNAMICS CORPORATION

4430 FOREST LANE *» GARLAND, TEXAS » BROADWAY 6-1161

-
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NEW @p PRIMARY FREQUENCY &
YOU THE HIGHEST ACCURACY,

5 parts in 10'%/day long term stability...1 part in 1010
10 microsecond system resolution...fail-safe operation
transistorized...simple operation...#& quality, dependability

This new & Primary Frequency/Time Standard System is sturdy, reliable and precise.
Featuring compact design and low power operation, it is specifically designed for shipboard,
mobile and field as well as laboratory use. It is suitable for satellite navigation systems, missile
and satellite timing-tracking and single sideband communications.

The System includes a Frequency Standard, Frequency Divider and Clock, and a Standby
Power Supply, in addition to a comparison device and receiver (not pictured). The System
makes HF time comparisons with a WWYV receiver and an oscilloscope and VLF comparisons
with a VLF receiver and a frequency counter.

4 103AR
FREQUENCY STANDARD

& 113AR

FREQUENCY DIVIDER
AND CLOCK

@ 724AR i

STANDBY POWER* '
SUPPLY

Write direct or call your @ representative today for detailed information on

8 electronics



TIME STANDARD SYSTEM OFFERS
RELIABILITY & SPECTRAL PURITY

typical short term stability under laboratory conditions*..
despite power interruption. .. compact design (23" high),
and manufacturing know-how guarantee performance.

* Averaged over 1 second intervals.

®» 103AR Frequency Standard — Specifications

Stability: Short Term: Better than 5 parts in 10 averaged over 1
sec. intervals. Long Term: 5 parts in 10° per day.

Output Freguencies: 1) 1 MC sine waves, 1 volt rms into 50 ohms;
2) 100 KC sine waves, 1 volt rms into 50 ohms; 3) 100 KC output
for driving 113AR Frequency Divider and Clock, 0.5 volt rms
minimum into 300 ohms.

Harmonic Oistortion: > 40 db below rated output.

Non-Harmonically Related Output: > 80 db below rated output.

Output Terminals: Outputs 1 and 2: BNC connectors on front panel
and at rear. Output 3: BNC connector at rear.

Frequency Adjustments: Coarse: Screwdriver adjustment with range
of approximately 1 part in 10% Accessible through front paneil
by removing threaded plug.

Fine: Front panel control with range of approximately 600 parts
in 10, Accessible through front panel by removing threaded
plug. Digital indicator calibrated directly in parts in 10,

Monitor Meter: Ruggedized front-panel meter and associated selec-
tor switch monitors: 1) SUPPLY voltage; 2) AGC voltage; 3)
INNER OVEN current; 4) OUTER OVEN current; 5) 100 KC out-
put; 6) 1 MC output.

Temperature Range: 0-50°C.

Power Requirement: 22 to 30 volts dc, approximately 5 watts after
warmup at room temperature. Approximately 9 watts during
warmup. ¢ 724AR Standby Power Supply recommended.

Price: Model 103AR $2,500.00

#p 113AR Frequency Divider and Clock — Specifications

Uses a directly calibrated precision resolver as a time reference

control, plus unique jitter-free optical gating system. Clock is fail-

safe, incorporates regenerative dividers insuring neither gain nor
loss of time with respect to driving oscillator.

Freguency Input: 100 KC for solar time, input bandwidth is + 300
cps. 100.3 KC for sidereal time, on special order.

Accuraey: 1) Accuracy of output puise and sine-wave signals deter-
mined by accuracy of input frequency. 2) Time reference dial
accuracy + 10 usec.

Eftect of Transients: ¢)113AR will not gain or lose time because of
1) + 300 volt step function on 100 KC input; 2) 0 to <+ 50 volt
pulses, 0 to 500 pps, 1 to 10 usec duration on 100 KC input; 3)
+ 4 volt step in 26 vdc input.

Voitage Input: 0.5 to 5 volts rms.

Input Impedance: 300 ohms nominal.

1 KC Puise: Pulse Rate 1,000 pps
Amplitude - and — pulses, at least 4
volts peak
Duration 8 usec nominal

Source Impedance S5 K ohms nominal

Time Reference: Continuously adjustable. Directly calibrated in
millisecond and 10 microsecond increments.

Auxiliary Output: 100, 10, and 1 KC sinusoidal, 0.25 volt rms, source
impedance 1.2 K ohms.

Frequency Oivider: Regenerative type, fail-safe (non-selfstarting).

Clock: 24 hour dial; minute hand adjustable, in 1 minute steps; sec-
ond hand continuously adjustable, manual start. Front panel

adjustment of clock hands does not affect tick output. 12 hour
dial on special order,

Monitor Meter: Ruggedized meter and selector switch on front panel
for checking SUPPLY VOLTAGE, divider current (100 KC, 10 KC,
1 KC) and CLOCK CURRENT.

Power Required: 22 to 28 volts dc, 10 to 25 watts depending on op-
erating conditions. Powered by & 724AR.

Price: Model 113AR, $2,500.00

#p 724AR Standby Power Supply

Tick Output: Pulse Rate 1 pps
Jitter Less than lusec
Amplitude 10 volts minimum, negative
Rise Time Less than 10 usec
Duration 5 to 30 usec
Source Impedance 5 K ohms nominal
Powers 103AR and ¢ 113AR and is used with lead-acid or long-

life alkaline standby battery which “floats” across regulated power
supply, instantly assumes load without switching in case of ac power
failure, continues system operation up to 24 hours. Additional power

supplies can be furnished for longer and shorter standby capabilities.

Regulator current automatically limited at 2.5 amperes. Built-in
alarm circuits have front-panel indications, provisions for remote
alarm. When ac line power is restored after interruption, battery is

HEWLETT-PACKARD COMPANY

1059A Page Mill Road Palo Alto, California, U.S.A.

Cable “HEWPACK" DAvenport 6-7000
Sales representatives in all principal areas

recharged. Power, 115 v ac, 60 cps, approx. 100 watts max. d& Model
724AR, $750.00 with 20 ampere-hour alkaline battery, $450.00 with-
out battery.

Additional equipment for basic system. Oscilloscope, receiver for
HF comparisons; counter, receiver for VLF comparisons. Equip-
ment for special requirements. ¢ 114AR Time Comparator, & elec-
tronic counters, frequency dividers, etc.

HEWLETT-PACKARD S.A.

Rue du Vieux Billard No. 1 Geneva, Switzerland
Cable “HEWPACKSA"™ Tel. No. (022) 26. 48. 36

Data subject to change without notice. Prices f.0.b. factory

these systems, plus a wide array of @ auxiliary equipment and-accessories
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Ready for you now/

Primary standard accuracy
for power measurements
to 1,000 watts!

Frequency coverage dc through 12.4 KMC.

Guaranteed power measuring accuracy of 1%. Probable accu-
racy better than 0.5%. Precise ac wattmeter, calorimeter and
heat exchanger in one neat, rack unit. Separate dual loads for
dc to 4 KMC, also C, XB, X bands. Direct reading linear scale.

Above are highlights of the new Sierra 290B Calorimetric Watt-
meter Test Set—the industry’s closest approach to absolute power
measurements in this range.

Model 290B measures power in three distinct modes.

1. For power levels 30 to 1,000 watts, a null-balance mode provides
measurement accuracies of 1% or better, with probable error as
low as 0.5%.

2. For wider range power levels from 10 to 1,500 watts, a direct-
reading mode provides excellent linearity in thermal readout and
2% to 3% accuracy. Readout is fast—G60 seconds or less.

3. For expanded scale readings of highest resolution, the above
two modes may be combined in a third mode to obtain the order
of accuracy of the null-balance mode, together with the time-saving
convenience of the direct readout mode.

Model 290B, $4,500.00. (Water loads, extra.)

Data and prices subject to change without notice. Prices f.0.b. factory.

SIERRA ELECTRONIC CORPORATION

A Division of Phiico Corporation
6360A BOHANNON DRIVE + MENLO PARK, CALIFORNIA + DAvenpert 6-2060
Sales representatives in all principal areas
Canada: Atlas Instrument Corporation, Ltd., Montreal, Ottawa, Toronto, Vancouver,

Export: Frazar & Hansen, Ltd., San Francisco, California. 6560
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Laboratory setup above shows Sierra Model 215
Power Source being used in conjunction with
Model 290B Calorimeter to calibrate Sierra Bi-
Directional Power Monitor. Designed specifi-
cally for calibration purposes, 215 series Sources
include four 50 watt models covering, collec-
tively, 25 to 1,000 MC. Model 2154, 25 to 50
MC; Model 215B, 50 to 150 MC; Model 215C,
150 to 470 MC; Model 215D, 470 to 1,000 MC.
Price (any model) $3,300.00.

For complete details, see your Sierra
representative or write direct

Si a
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ELECTRONICS NEWSLETTER

Components Leveled Off
During Second Quarter

SHIPMENTS of electronic compo-
nents for the second quarter of 1960
remained at the first-quarter level,
according to Commerce Depart-
ment’s Business & Defense Services
Administration.

There was no increase in overall
output of semiconductors; a decline
in transistor shipments was coun-
terbalanced by increases in ship-
ments of solid-state diodes and rec-
tifiers. Capacitors, connectors and
receiving tubes declined slightly;
power tubes, special-purpose tubes,
tv picture tubes, transformer and
quartz crystals registered small
advances.

Metal-Insulator Mixtures
May Aid Cryo Development

CRYOGENIC researchers at A. D. Lit-
tle and other laboratories report the
development of materials with ex-
traordinarily low thermal conduc-
tivity. New materials are expected
to significantly reduce the cost and
complexity of field systems using
supercooled circuits.

In effect, a large number of ther-
mally isolated radiation shields are
used to reduce radiation losses.
Mixtures of insulating and metallic
powders—silica powder mixed with
aluminum powder, for example—
can simulate a large number of such
shields. Among materials of low
conductivity being investigated are
glass or plastic beads, nylon mesh,
glass-fiber paper, quartz sand,
crushed glass, glassfoam, Mylar.
Double-walled containers with evac-
uated interspace will still be needed
for maximum thermal insulation.

Plan to Supplement
Space-Probe Antennas

CALTECH’s Jet Propulsion Labora-
tory is now studying proposals to
supplement the 85-ft tracking an-
tennas at its deep-space instrumen-
tation facilities with 250-ft units.
If any of the proposals prove feasi-
ble, the first large-aperture low-
noise advanced system will be work-
ing at Goldstone, Calif., by Spring
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of 1964. Other sites involved are
Woomera, Australia, and Krugers-
dorp in the Union of South Africa.

Communications capability of the
facilities will be increased by a
factor of between 10 and 30. Cost
of these antenna systems, JPL fig-
ures, increases as the diameter to
the 2.7 power. The lab will consider
any proposal that increases commu-
nications capability ten times and
costs less than $10 million per in-
stallation; project will be scrubbed
if the figures aren’t approached.

USAF Researching
Tactile Communications

SUPPLEMENTARY communications
channel using “Helen Keller” tech-
niques to overcome noisy environ-
ments may develop from studies
being undertaken by the Air Force.

Psychologists at Rome Air De-
velopment Center figure that proe-
essed speech can be received by
tactile means through the skin.
Rome ADC researchers have re-
ported that the vibratory response
of the skin offers a supplementary
channel with a good data rate, high
flexibility, and small training re-
quirements.

Tactile reception would be noise-
less, might therefore be useful
where transmission of sound is un-
desirable—as in a forward infantry
outpost.

Soviet Union Pushes
Solid-State Research

SOVIET research in solid-state phys-
ics is growing so fast that the rate
of publication in this field may pass
the U. S. rate in 5 to 10 years. This
conclusion was reached by an uni-
dentified federal agency from evalu-
ation of available data; study was
released by Commerce Department.

Theory is the prominent feature
of present Soviet work, the report
says, adding : “The best workers are
extremely prolific and versatile and
seem unburdened by administrative
and teaching duties.” In the areas
of solar cells, diodes and piezoelec-
tricity, “Soviet experimental re-
search is of the same level as com-
parable U. S. research.”

The report also points out that
cooperation between theoretical and
experimental researchers is not so
close as in the U. S. Electron optics,
thermoelectricity and other tradi-
tional studies are being emphasized,
while such new areas as nuclear
resonance phenomena are not re-
ceiving the same attention in the
USSR as in the U. S.

Japan to Stress
Frequency Meters

JAPAN’s Ministry of International
Trade & Industry will next year
promote the production of fre-
quency meters and stimulate pro-
duction of connectors and electrodes
for pH meters. MITI action is in
accordance with industry promotion
legislation, involves a higher stand-
ard of quality and performance at
lowered prices.

Signal generators, microwave me-
ters, color-tv test instruments are
currently being imported into Ja-
pan at a rate that displeases MITI.
The ministry will establish stand-
ard specifications, set up national
and organizational ratings, promote
the development of domestic produe-
tion in order to cut these imports.

MITI estimates demand for con-
nectors in fiscal 1961 (the Tokyo
government’s fiscal year ends in
March) at $4.5 million, to rise to
$7.5 million in fiscal 1963. Produc-
tion costs are to drop in fiscal 1962
to 80 percent of last year’s level.
Demand for pH-meter electrodes
is estimated at 58,500 units for
about $440,000 this year; next year
it is to rise to 82,500 units at
$550,000, and by 1963 it should hit
166,000 units for $835,000.

Military to Forecast
Component Requirements

ARMED SERVICES have agreed to fore-
cast requirements in 13 categories
of electronic components on a five-
year basis, the Electronics Produc-
tion Resources Agency announced
in San Francisco last week. First
five-year forecast will be ready next
July.

Forecast will cover three types of
batteries; seven kinds each of ca-
pacitors and resistors; all types of
transformers and inductors; five
types of electrical indicating instru-
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ments; three types of relays; three
types of quartz crystals and filters;
and all types of connectors and
servo devices.

Requirements of four types of re-
ceiving tubes, 13 types of power and
special-purpose tubes, four types of
semiconductor diodes and two types
of transistors will also be forecast.
The services have also tentatively
approved a list of components in six
categories that will be reported on
an 18-month projection, with first
publication due in January 1962.
Capacitors, resistors, transformers,
relays, connectors and instruments
are included in the latter schedule.

Aircraft Position Display
Uses Vortae Outputs

VORTAC display device developed by
ITT Laboratories and announced
last week gives aircraft pilots con-
tinuous indication of aireraft posi-
tion over the ground.

Bearing and distance voltages
from the Vortac receiver are ampli-
fied to drive two transparent face-
plates. One contains a bearing
cursor which gives the aircraft’s
course. The other contains an
Archimedean spiral, which inter-
cepts the bearing cursor at the cor-
rect range from the Vortac ground
sltation. Intersection point is air-
craft position. Air-navigation
charts centered on ground-station
sites are used as underlays for the
two faceplates, can be quickly
change.

Transistor amplifier to step up
the Vortae outputs in order to drive
the faceplates is self-contained in
the display unit. Circular display
is 12 in. in diameter. Device elimi-
nates the necessity for manual plot-
ting of navigation data.

Engineer Builds
Pinhead Motor

A YEAR AGO, a theoretical physicist
at CalTech offered $1,000 to “the
first guy who makes an operating
electrical motor that can be con-
trolled from the outside, that will
be only a sixty-fourth of an inch
cube not counting the lead-in
wires."”

Last week, electronics engineer

12

W. McLellan of Pasadena, Calif.,
copped the prize with a motor 0.006
ir. in diameter that puts out a mil-
lionth of a horsepower. The four
coils of its stator have 21 turns
each; the device uses a quartz bear-
ing. It took McLellan 24 months to
build the motor; he had to display
it under a 40-power microscope.

Concrete Toroid Houses
Zero-Gradient Synchrotron

CONCRETE doughnut 210 ft wide now
rising 25 miles southwest of Chi-
cago has an 88-ft-wide central cy-
linder to house major components
of one of world’s biggest zero-
gradient proton synchrotrons.

The synchrotron will cost $42-
million, will be completed in 1962.
It will produce all 30 presently-
known or anticipated subatomic
particles.

Toroidal structure will enclose a
5,000-ton ring of eight steel magnet
sections. Hollow rectangular cen-
ters at near-perfect vacuum will
form 200-ft-wide raceway to accel-
erate protons. Magnetic field will
guide protons around circular
course, while building up accelera-
tion energies to some 12.5 billion
electron-volts before they’re
crashed into target atoms.

Central cylinder will house 144
mercury arc rectifiers feeding 15
one-second pulses of direct current
every minute at maximums of 11,-
000 amps or 12,500 volts into sev-
eral miles of heavy hollow copper
wire in the magnet sections.

Develop Low-Power Recorder
For Satellite Use

TINY reel-to-reel magnetic recorder-
reproducer has been developed by
Consolidated Electrodynamics for
missile and space applications. De-
vice operates on principles similar
to those used in Courier’s recorder.
Power requirement is “considerably
less” than one watt, compared with
the 10-w load of the Courier unit.

Recorder can hold 95 minutes
worth of data, recording at one
inch a second; playback is at 18 in.
a second. Unit carries 750 ft of
quarter-inch tape, uses coaxially
mounted counter-rotating reels,

weighs 4 1b, occupies 200 cu in. of
volume.

Switch Handles
Million Amperes

PLASMA DYNAMICS and shock-wave
research caused Boeing to develop
a switch that can handle a million
amperes at 100 Kv. A second unit
now abuilding will be able to han-
dle the same currents at 200 Kv.

Switch is housed in an evacuated
cylinder, is made up of 27 circular
steel plates 6 in. in diameter sepa-
rated by Teflon spacers and encased
in polyethylene. Voltage between
neighboring plates is only 4,000 v.
Vacuum is maintained at about 50
microns Hg. The switch discharges
a bank of capacitors into metal foil
contained in a test cell. Energy in
the bank of capacitors is fed into
one end of the switch on a plasma
created by discharging a single
20-Kv capacitor through a fine
tungsten wire; thermionic effect re-
lays the power across the array of
steel plates.

Code-Translation Data System
Wins Navy Backing

NAVY is reportedly recommending
code-translation data system, first
used on the Gulf missile range and
the Atlantic missile range exten-
sion, for any new communications
links requiring high reliability.
Automatic error-checking feature
of the Hallicrafters-developed sys-
tem is said to provide 99.999-per-
cent reliability.

Synchronizing and timing signals
are converted into serial phase-
modulated signal for transmission,
later reconverted to three parallel
signals at the receiving point. Par-
allel digital data signals contribute
to the system’s transmission econ-
omy.

Closed-loop transmission uses
both sidebands in single-sideband
transmission link. Signal originally
transmitted over one sideband is
fed back over the other for error
checking. Hallicrafters spokesmen
claim CTDS is compatible with wire
communication and tropospheric
scatter systems as well as standard
and ssb radio communications.

electronics
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Which cable has the

_Beldfoil 2

(5 b4 . :
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Both shielded cables have the same number of twisted pairs with
identical AWG. But . . . the cable with exclusive Belden BELDFOIL
is smaller in diameter.

What does this mean to you? It means that when you specify
BELDFOIL, you are really buying extra space—extra conduit space,
extra raceway space, extra console and rack space.

A new development by Belden—BELDFOIL shielding is 100% effec-
tive. It is a major development in quiet cables. BELDFOIL eliminates
crosstalk and is superior for stationary or limited flexing at both
audio and radio frequencies.

BELDFOIL shielding is a lamination
of aluminum foil with Mylar which
provides a high dielectric strength
insulation that is lighter in weight,
requires less space, and is usually
lower in cost. For multiple - paired
cables, with each pair separately
shielded, the Mylar is applied out-
side with an jinward folded edge.**
This gives 100% isolation between
shields and adjacent pairs.

Folded Foil

Mylar Tape
Aluminum Foil
Insulated Conductors

Drain Wire

For complete specifications, ask your Belden electronics jobbers

power supply cords « cord sets and portable cordage « electrical
household cords « magnet wire « lead wire « automotive wire
and cable « aircraft wires « welding cable

*Belden Trademark
Reg. U. S. Pat. Off.
**Patent applied for WIREMAKER FOR INDUSTRY

SINCE 1902
8-5-0 CHICAGO
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BARNSTEAD

ENGINEERS
PURE WATER
TO YOUR
SPECIFICATIONS

PHILCO'S 1ansdale Tube Divi-

sion uses this Water Purification “Train”
equipment in processing components, Costs
are reduced as most of the process water
is repurified and fed back to the system
for re-use. Barnstead equipment includes
a 20 GPH High Purity Still, 150 gallon
heated ultra-violet equipped tank to prevent
growth of bacteria, two BD-10 Holders
with special high purity Supercartridges®,
an MF-200 Submicron® Filter, and heat
exchanger. Barnstead makes water versatile.

IBM installation . . . at Poughkeepsie,
New York, produces 200 gallons of ex-
tremely pure water per hour, 18 megohms
resistance at 25° C. and free of all types
of impurities. Equipment consists of Sand
and Carbon Filters, Four-Bed Demineral-
izer, Two High Purity Stills, 1000 gallon
storage tank, Mixed-Bed Demineralizer,
Submicron Filter, and Heat Exchanger.
HAVE A PURE WATER PROBLEM?.
Bring it to Barnstead . . . with over 80
years of experience in all kinds of Water
Purification problems. Write for Catalogs;
#160 on Barnstead Water Demineralizers,
and Catalog “G” on Water Stills,

BBarnstead

STILL AND STERILIZER CO.
84 Lanesville Terrace, Boston 31, Mass.
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WASHINGTON OUTLOOK

KENNEDY ADMINISTRATION’S official attitude on political and economie
issues of concern to the electronics industry is beginning to take shape.
The situation on defense and space has already been discussed in these
columns. On other matters—tax depreciation allowances, labor legislation,
foreign trade policy, minimum wage, stimulation of the economy—there’s
one clear warning: don’t expect any radical shakeup. Despite press re-
ports, there will be no sweeping overhaul like Franklin D. Roosevelt’s first
hundred days.

Kennedy favors a more liberal tax policy for deprectation of capital
plant and equipment. This would aid electronics producers expanding or
modernizing their facilities, and would spur the market for numerical
controls such as are incorporated in newer machine tools and other metal-
working machinery.

Word from sources close to the President-designate indicates that his
foreign trade approach will be more liberal than Eisenhower’s. These
advisers discount campaign statements that certain domestic industries
need protection. What Kennedy has in mind by way of protection, for
instance, is renovation of an old labor-inspired scheme for a federal
“trade adjustment program.” This would provide for compensation of
domestic producers who could prove injury from foreign import competi-
tion. Relief would be provided by a combination of subsidies, tax relief,
worker retraining and relocation, and other aids.

This does not mean, however, that existing protective measures will
soon be scrapped. Actually, peril point, escape clause, anti-dumping, de-
fense essentiality and other means of protection have been strengthened
by recent congressional actions.

Kennedy 18 also expected to intensify the program to spur sales of U.S.
products abroad. His plans may involve insuring commercial risks on
short-term credits.

On labor issues, of course, the new administration will be more favor-
ably disposed toward union positions. But Kennedy will not back all of
labor’s demands. For example, he has rejected union proposals for legis-
lating a shorter work-week. Labor will find the Kennedy administration
friendly but somewhat standoffish.

The crisis in labor relations resulting from the introduction of auto-
matic controls and automation would be solved, in Kennedy’s view, by a
national conference of labor and management. Purpose would be to thrash
out ideas for alleviating unemployment problems, set up retraining and
relocation schemes.

The new President will probably recommend altering the Taft-Hartley
Act to increase Presidential authority in national labor emergencies, will
support organized labor’s demand for repeal of T-H section 14B, which
allows states to pass right-to-work laws. He will probably also support
a law increasing minimum wages to at least $1.15 an hour.

On general economic policy, Kennedy and his advisers believe business
is too sluggish and are working up plans to combat what they consider
to be a recession. They plan a number of increased federal spending pro-
grams, frankly anticipate a temporary budget deficit that they hope will
be eliminated by increased tax revenues resulting from higher levels of
output and income.

U. S. INFORMATION AGENCY reports that the rest of the world is buying
television sets at a faster clip than ever before; nearly twice as many were
sold in the last four months, the agency reports, than in the first six
months of the year. The 4 million sets installed during the last four
months brings the total of tv sets in use abroad up to 38,650,000, of which
6 million are in the Communist bloc and the rest in non-bloc countries.

Overseas tv transmitting stations increased from 1,237 to 1,353 in the
same four-month period. Of these, 248—including 19 of the new installa-
tions—are in the Communist bloc. The USIA survey excludes the U.S.
and its territories, U. S. Armed Forces stations, and Canada.

electronics



The first six years of Space Technology Leadership

‘Since 1954, when the Air Force ballistic missile program was accorded top national priority, Space Technology Laboratories has
been engaged in virtually every major phase of research, development, testing and technical management of missile and space
systems e STL's contributions have hastened the day of operational capability for Air Force ballistic missiles, and have been
applied as well in satellite projects and space probes ® Today, as STL's activities expand in significance and scope, STL offers
exceptional opportunity to the outstanding scientist and engineer whose talents and training will add to, and benefit from, the
accumulated experience that has enabled STL to conceive and accomplish major advances in the state-of-the-art ® STL's creative
flexibility, anticipating and responding to the demands of space progress, ranges in application from abstract analysis to complex
hardware fabrication for military and civilian space projects ® STL invites scientists and engineers to consider career opportu-

nities in the atmosphere of Space Technology Leadership. Resume and inquiries will receive meticulous attention.

SPACE TECHNOLOGY LABORATORIES, INC. r.0.80x 95005J, 105 ANGELES 45, CALIFORNIA

a subsidiary of Thompson Ramo Wooldridge Inc.
Los Angeles ¢ Santa Maria * Edwards Rocket Base ¢ Cheyenne @ Cape Canaveral ¢ Manchester, England * Singapore ¢ Hawaii

December 9, 1960




How your epoxy resin potting systems
can beat the heat...even above 500°F.

Turn an appraising eye on the chart below, and you will
see why it is now possible to get good electrical prop-
erties in your epoxy potting compounds even at tempera-
tures of 500° F. and higher.

These data were obtained in tests of epoxy systems
which had been cured with Du Pont’s pyromellitic dian-
hydride (PMDA).

Note the unusual stability of electrical properties at
elevated temperatures. Equally outstanding thermal
resistance is a bonus characteristic of PMDA cured
systems.

PMDA is now available in commercial quantities, to

16 CIRCLE 16 ON READER SERVICE CARD

help you add these exceptional electrical and thermal
characteristics to your epoxy resin potting, encapsulat-
ing, and laminating systems.

There’s more. PMDA provides several advantages in ad-
dition to outstanding electrical and thermal properties.

If you wish, you can get long pot life— up to 2 days at
room temperature or 6 hours at 165°F. On the other
hand, if you want a quick cure—say, 15 minutes at
355° F.—you can get it by simply changing the formula-
tion and at no sacrifice in electricals.

Why not take advantage now of such outstanding per-
formance and use PMDA to achieve improvements in
your product. PMDA is now available in quantity from
Du Pont’s new commercial-size plant. Recent price re-
duction to $1 per pound* also makes this a practical
means of improving your epoxy resin systems.

For more details or for samples of PMDA, write to
DuPont, Explosives Department, 6539-K Nemours
Building, Wilmington 98, Delaware.

*Price quoted is f.0.b. Gibbstown, New Jersey for material in
standard containers and is subject to change without notice.

FUND PMDA

(PYROMELLITIC DIANHYDRIDE)

BETTER THINGS FOR BETTER LIVING
ees THROUGH CHEMISTRY

CIRCLE 17 ON READER SERVICE CARD—>-



RELIABILITY
For the ultimate in— REPEATABILITY

SUPERIOR PERFORMANCE
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Designed for Subminiature ! e

Input Magnetic Modulator
Type No. IMM 487-4

Subminiature “MAG MOD" ® featuring high
input signal sensitivity and high AC output
impedance. Male or female mounting.

Input Magnetic Modulator
Type No. IMM 495-8

Subminiature “MAG MOD” ® featuring wide
band width, multiple signal input circuits,
extreme zero stability from —65°C to
+135°C, low null amplitude or noise level.
Mounting available male or female.

Input Magnetic Modulator
Type No. IMM 504-5

Subminiature ‘‘MAG MOD" ® featuring low
input and output impedance, resistance vs.
temperature compensated input, extreme
zero stability, repeatability and insignificant
hysteresis. Supplied with male or female
mounting.

Input Magnetic Modulator
Type No. IMM 562-1

Subminiature “MAG MOD” ® featuring 4 KC
carrier operation, wide frequency band width,
high output impedance and voltage range.
Mounting male or female.

Input Magnetic Modulator
Type No. IMM 561-1

Subminiature ""MAG MOD” ® featuring low
carrier energy level operation, very wide fre-
quency band width, wide output operating
range, minimum size and weight. Mounting
male or female. May be mounted directly on
printed circuit boards.

Input Magnetic Modulator
Type No. IMM 556-5

Subminiature “MAG MOD" ® featuring high
frequency carrier operation (35 KC), flat con-
struction for printed circuit mounting, low
output impedance and clean output funda-
mental frequency wave form. Mounting sup-
plied male or female.

Circuit Assemblies and Printed Circuit Card Configurations

New miniature designs of these reliable ‘‘MAG MODS'' ® make
them ideal for incorporation into transistorized printed circuit
assemblies. There is no sacrifice of dynamic response. They
offer the engineer/designer the solution to problems involved
in a wide range of data systems where analog circuit opera-
tions are encountered. To insure complete flexibility, the
mechanical mounting on any "MAG MOD’* may be modified
to conform to your particular packaging requirements.

® 1% repeatability throughout entire service life

® Negligible hysteresis

® Faster response time

® Extreme stability over a wide temperature range
® Infinite service life

® Extremely lightweight — compact design

GENERAL MAGNETICS ¢ INC

GM

N,

> See reverse side

INC.

135 BLOOMFIELD AVENUE, BLOOMFIELD, NEW JERSEY, U.S. A.

4 o
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MAGNETIC MODULATORS

TYPE NUMBER IMM 487-4 IMM 495-8 IMM 504-5 IMM 562-1 IMM 561-1 IMM 556-5
115V @ 400 cps 115 V @ 400 cps 1.0V RMS @ 10 KC

Excitation Carrier Voltage and Frequancy 115 V @ 400 cps

2.5 VRMS @ 4 KC 6 to 10 VRMS @ 35 KC

Winding No. 1 6200 ohms  Signal Winding No. 1 550 ohms Signal Winding 1300 ohms
Control Signal Winding DC Resistancs  yinging No. 2 7400 ohms __Signal Winding No. 2 600 ohma 1000 ohms Feedback Winding 160 onms 200 ofms Stoefchms

010 40 ua 0 to +10C ua 0 to =+ 100 ua
Input Control signal Range Each Winding (Both Sig. Windings in Series) 0 to 100 xa 0 to & 1 v Bipolar 0 to 400 42 Oita +£300/us

3 VRMS @ 400 cps 0161V RMS @ 400 cps 0 to 1.5V RMS @ 400 cups 010 6 V RMS OQto3VRMS @ 4KC 0to 1.8 VRMS @ 35KC
Amplitude Modulated AC Output Range Phase Reversing Phase Reversing Phase Reversing @ 4000 cps Phase Reversing Phase Reversing Phase Reversing
Oiarentat Gl R Bot/sn sigmal 1 100 m¥/ua 15 mv/ua 10 mv/ua 200 mv/ua 10 mv/ua 42 mv/
Null Amplituda (Nolse Lavel) mv RMS 25 mv RMS Maximum 5 mv RMS Maximum 10 mv RMS Maximum 30 mv RMS Maximum 10 mv RMS Maximum 20 mv RMS Maximum
Output Impedance Approx. 30 K ohms 1600 ohms 1000 ohms Approx. 70 K ochms Approx. 40 K ohms 900 ohms Each OQutput Wind,
External Load (Suggested) Approx. 20 K ohms Approx. 10 K ohms Approx. 5 K ohms Approx. 100 K ohms Approx. 100 K ohms 1000 ohms Each Output Wind.
Nulb Orift (In terms of input Less than +0.25 ua Less than +0.25 ua #1 ua Maximum +0.5 ua Maximum +1 ua 2 us Quer Temp.

Signal) —65°C to 4-135°C  Over Temp. Range Over Temp. Range Over Temp. Range Gver Temp. Range Over Temp. Range Range

Hysteresis (% of Input Controt Signal) 0.5% 0.5% Maximum 0.5% Maximum Approx. 0.5% 0.5% Maximum 0.5% Maximum
% Harmonic Distortlon In Approx. 40%

Th:
Output AC Modulated Envelops  (3rd Harmonic) Apprax. 25% (3rd Harmonic) Approx. 30% {3rd Harmonlc) Approx. 15% (3rd Harmonic) (L;,?H"‘m"olrgtg Approx. 5% (3rd Harmonlic)

Overall Dimensions (In Inches) Wax1le x % Yaxixl Ixixl 1x11/16x %A 11/16x1x % 7/16x 1% x 1%
Type of Mounting 4-40 Studs or Inserts 4-40 Studs or Inserts 4-40 Studs or Inserts 4-40 Studs or Inserts 2-56 Studs 4-40 Tapped Holes or Studs
Weight in Ounces Approx. 1.25 Approx. 1 Approx. 1.1 0.75 0.6 i

0.01 sec. for 15K 20 cps for 10 K Sig. Source Imp. 5 cps for 1 K Sig. Source Imp. 70 cps for 10 K Sig. Source Imp. Corner Frequency 2 KC Comer Frequoncg 200 cps for
Rasponse Time (Band Width cps) Sig. Source Imp. 25 cps tor 20 K Slg. Source Imp. 10 cps for 5 K Sig. Source Imp. ime Constant Approx. 2 Milli- tor Sig. Source Imp. 600 ohm Signal Source Imp.

(12 cps Comer Frequency) (Both Sig. Windings in Series) 20 cps for 10 K Slg. Source Imp. econds) of Approx. 6 K ohms or 1000 cps for 5 K Source

Magnetic Multiplying Modulator Model MCM 515-1

The MAGNETIC MULTIPLIER is a This expression, which defines the fundamental principle of the four quadrant
miniaturized magnetic modulator MAGNETIC MULTIPLYING MODULATOR, can be clearly illustrated by linear trans-
specifically designed to deliver an fer response curve families as shown at right, in Figure 2-A and Figure 2-B.
analog output voltage which is the (1) Load voltage E. as a function of alternating supply signal volt-
continuous product of two vari- Nustrating: age Es with control DC signal voltage Ec as a parameter.

! (2) Load voltage EL as a function of control DC signal voltage Ec
?ble mpu.t vqltages. One Of_ these with alternating supply voltage, Es as a parameter.
is an excitation voltage which va-

; : With linearity response curves held to within approximately 1 to 2% of theoretical
ries over a pre-determined range; straight lines, the product accuracy of the fundamental equation will be within

in this case, O to 1 VRMS 400 cy- 2 to 5% of the theoretical product.
cles per second. The other signal H——
is a DC current which varies be- _ - ) R Amplitude ("""‘r‘f"ilé
tween O gnd *+400 k. The output vooltage is 400 cyc[es _ SPECIFICATIONS MODEL MCM 515-1 Response L)
AC, am’j 1S alwa.ys !n phasg or 180° out qf ph_ase with Variable Excitation Carrier Variable AC SEn:l Curve 124 «—’:Iﬂ
the variable excitation or fixed reference, i.e., in phase ___Voitage and Frequency 010 1V RMS 400 cps y ’f‘r L1l
when the variable amplitude Sontrol Signal Winding e lenalWinding { 152 1
DC signal is positive, and eslatance s esSUNCE20S00NRS LY Fi )
180° c?ut of phgse when the Input Contro! Signal Range Varlabie DC Signal 0 to +-400 ua v At | Flgun 2A
A ; . Amplitude Modulated 0.9 V RM ) ’ ]
DC 5|glnal tIIS netg'atlye'].]rhe __Ac 'l')utpu:Raongueae — »0@"400chs Pnsase Reversing - «'Q_T»-f
general schematic is illus- Null Amplitude (Noise Level T
f . . g mv RMS at ;‘d:x.(l?: Excitation SimVIRMS
trated in Fig. 1. The rela S LI I— S
q A A Q Output Impedance Approx. 3500 chms } T T
tionship between variable 2 - PARAMETER £
alternating supply signal g External Load (Suggested) Approx. 25 K ohms ARn;g:’l‘t):gg { ‘-J « 34
! : Null Drift (In t f Input + [ (¢
voltage Eg, variable direct £ ~ Signay et e s aaOvEr Temperatire Curve |-+ —__1
current control signal Eg, & " Hysteresis (% of tnput . T S - I
and the alternating load __Control Signah L — 7
i inus- % Harmonic Distortion | F 7T
voltage E;, having a sinus Satoat AL Moou uteg Enmmicpe Less than 5% 44—+ Figure 2B
oidal wave shape is denoted — -
BUTthD cautione Overall Oimensions (In Inches) 27/32x27/32x 13/16 d 1 «
Yy q Figure 1 ___Type of Mounting 3 4-40 Insert or Stud g — et

E, = Constant X E; X E,.

__ Weight Approx. 1 Ounce

Typical ““Mag Mod’* ® Applications— Circuit applications for MAGNETIC MOD-
ULATORS include algebraic addition, subtraction, multiplying, raising to a - Call or write for |mew
power, controlling amplifier gain, mechanical chopper replacement in DC to . M

n, mecha i n DC g0 MO e Brochure 102 on "‘MAG
fundamental frequency conversion, filtering and low signal level amplification. MOD\IU\WRS MOD” Miniaturized

’ Magnetic Modulators
Consult General Magnetics — For magnetic amplifier components of proven and Magnetic Muitiply-
reliability. These dependable instruments are widely employed in automatic ing Modulators. Please

flight systems, fire control, analog computers, guided missiles, nuclear equip- address inquiries on
ment, antennas, gun turrets, commercial power amplifiers and complete con- company letterhead.
trol systems. Miniature, subminiature, standard and customized types available.

GENERAL MAGNETICS ¢ INC
135 BLOOMFIELD AVENUE, BLOOMFIELD, NEW JERSEY, U.S.A.




J &L Comparators are ideally suited for
inspection of printed circuits — because they
provide coordinate measuring facilities cor-
responding to the method by which <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>