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OUR MILLIONTH FILTER SHIPPED THIS YEAR. ..

FILTERS )

FOR EVERY APPLICATION

Dimensions:
{3834) 1% x 1% x 2-3/16”.
{2000, 1) 135 x 134 x 158”.

CARRIER
FILTERS

A wide variety of carrier filters are
available for specific applications.
This type of tone channel filter can
be supplied in a varied range of band
widths and attenuations. The curves
shown are typical units.

DISCRIMINATORS

These high Q discriminators provide
exceptional amplification and linear-
ity. Typical characteristics available
are illustrated by the low and higher
frequency curves shown.

For full data on stock UTC transformers,
reactors, filters, and high Q coils, write
for Catalog A.
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Dimensions:
(4682A) 112 x 2 x 4~
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AIRCRAFT
FILTERS

UTC has produced the bulk of filters
used in aircraft equipment for over
a decade. The curve at the left is
that of a miniaturized (1020 cycles)
range filter providing high attenua-
tion between voice and range fre-
quencies.

Curves at the right are that of our
miniaturized 90 and 150 cycle filters
for glide path systems.

rTsT

Dimensions: |
(6173) 1:1/16 x 13 x 3”.
(6174A) 1 x 1% x 2V4”.

o

TRANSFORMER CO.

150 Varick Street, New York 13, N. Y, EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y. CABLES: “ARLAB"
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miniaturized axial-lead wire wound resistor

This power-type wire wound axial-lead
Blue Jacket is hardly larger than a match
head but it performs like a giant! It’s a

cost, eliminate extra hardware, save time
and labor in mounting!
Axial-lead Blue Jackets in 3, 5 and 10

rugged vitreous-enamel coated job—and
like the entire Blue Jacket family, it is

built to withstand severest humidity per- 5 o

. | v
formance requirements. l :,';:.‘?.‘:,‘ bl sy et mad 5
i

watt ratings are available without delay
in any quantity you require. A A &

. RATING L (inches) D RESISTANCE |
Blue Jackets are ideal for dip-soldered |
. . . . 151E 3 Va e 100002 |
sub-assemblies . . . for point-to-point wir- == ‘
ing ... for terminal board mounting and e 2 bbb M
28E 10 % % 50,000 2

processed wiring boards. They're low in |

WRITE FOR ENGINEERING BULLETIN NO. 1118

Standard Resistance Tolerance: *5%

SPRAGUE ELECTRIC COMPANY -+ 235 MARSHALL ST. «

NORTH ADAMS, MASS.
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e+« 15 Microvolts D-C Sensitivity
« « « Absolutely Stable

¢+ « Complete Versatility

NEW...OFFNER TYPE P
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PORTABLE DYNOGRAPH

This high speed, direct writ-
ing oscillograph recorder
provides exceptionally high,
absolutely stable, d-c or a-c
amplification. It may be
used with reluctance type
gauges without auxiliary
equipment. The exceptional stability, sensitivity,
and versatility of the Dynograph are made possi-
ble by the exclusive, patented chopper amplifier.
It is used for recording a wide variety of transient
variables, such as strain, vibration, temperature,
analog computer write-out, etc.

The performance specifications of the Type P
Portable Dynograph are identical with those of
the Type M Console model, but it is mounted in
two convenient carrying cases as illustrated. The
Type P is available with one or two channels.

Check these exclusive features:
Speed plus sensitivity. The Dynograph gives you
the maximum in speed and sensitivity—15 mi-

crovolts d-c per millimeter deflection with a re-
sponse speed of less than 1/120th second.

Large easy to read records. Over 8 cm excur-
sion, permitting the recording of large dynamic
variations. Chart speeds I to 100 mm per second.

Absolute non-drifting stability. The Dynograph
is absolutely stable and non-drifting—it is stable
when it starts working and has absolutely zero
base line drift.

No Hysteresis. The high-torque movement always
returns the stylus to the base line—even with
the paper stationary. Linearity is within one
percent for four cm,

Compare and you will select the Dynograph
_ Write for your copy of Bulletin
== L-742. It gives you complete de-

- tails and application information

: on both portable and console mod-
els of the Offner Dynograph.

OFFNER ELECTRONICS INC.

5328 North Kedzie Avenue * Chicago 25, U.S.A.
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A SNAP FOR WIRING BOARD ASSEMBLIES

N E W Sprague Type 28D

i’ush-Lok‘EIectrolyfic Capacitors
Give Fast, Fool-Proof Mounting

HERE'S THE BEST APPROACH yet to elec-
trolytic capacitors for printed wiring board
assemblies.

It's Sprague’s new Type 28D Push-Lok Elec-
trolytic. Just insert the connecting lugs through
the slots in the wiring board, and the capacitor
is held securely in place until the chassis is ready
for dip soldering . . . so securely that solder gaps
are eliminated. Spring action of the Push-Lok
lugs is strong enough to hold relatively heavy
capacitors in place, even when the board is
carried sideways, or upside-down on a conveyor.
Tab connections are always in close contact with
the printed conductors. Yet, unlike other designs,
no secondary operations are required for this
fast and secure mounting.

*

Other advantages include:

Fool-Proof Positioning—A Push-Lok can only
be inserted the right way. A wide index rerminal
is provided in the mounting ring to index the
assembly on the chassis or other surface if desired.

The Ability to Print Wiring Boards on Both Sides—
Shoulders on the Push-Lok lugs plus additional
prongs keep the capacitors clear of the chassis.

Safety—Circular shield conforms with sug-
gesdons of Underwriters’ Laboratories, Inc.
Tools cannot be inserted easily between the
bottom of the capacitor and the chassis.

FOR COMPLETE INFORMATION on these new Type
28D Push-Lok electrolytic capacitors, write for
Engineering Bulletin to Sprague Electric Co.,

S| 0 t, will i ith o
235 MarshallStreet, North Adams, Massachusetts. prague, on request, will provide you with com

plete application engineering service for optimum
results in the use of electrolytic capacitors.

*Push-Lok is a Trademark of the Sprague Electric Company

WORLD’S LARGEST
CAPACITOR MANUFACTURER

Export for the Americas: Sprogue Electic Internotionol 1d., North Adams, Moss. CABLE: SPREXINT

PROCEEDINGS OF THE 1.R.E. May, 1955 3A



AN ADVENTURE

One example of junction technol-
ogy at Bell Laboratories. Here a
junction is produced on the sur-
face of silicon by bombardment
with alpha particles. Bombard-
ment enhances silicon’s perform-
ance at very high frequencies.

One day in the ’thirties a revolutionary ad-
venture began for Bell scientists. They were
testing an experimental silicon crystal they
had grown to make microwave detectors.

Intriguingly, they found that one end of
the crystal conducted by means of positive
charges, the other end with negative. Posi-

B tive and negative regions met in a mysteri-
ous barrier, or junction, that rectified, and
was sensitive to light. It was something en-
tirely new . .. with challenging possibilities.

The scientists went on to develop a theory
of junction phenomena. They showed that
two junctions placed back-to-back make an
amplifier. They devised ways to make re-

o

in SILICON

producible junctions. Thus, junction tech-
nology came into being, and the 20th
Century had a new horizon in electronics.

This technology has already produced at
Bell Telephone Laboratories the versatile
junction transistor (useful in amplifiers and
switches) ; the silicon alloy diode (surpass-
ingly efficient in electronic switching for
computers) ; and the Bell Solar Battery
which turns sunshine directly into useful
amounts of electric current.

This is one of many adventures in science
which make up the day-to-day work at Bell
Laboratories. .. aimed at keeping America’s
telephone service the world’s best.

\\3 Bell Telephone Laboratories

Improving telephone service for America provides careers for creative men in scientific and technical fields



time on our hands

Here’s a handful of microtime. . .doled out in hundredths of a millimicro-
second. It’s our new HELIDEL*delay line.

It’s precise...wide-band . .. continuously variable. This is not an adwriter’s
pipedream...it’s an engineer’s, come true.

Which means that definitions are in order.

Precise = delay increments of only 2 x 10 -1t sec; resolution 0.019, and
better; linearity “‘better than 4-19/’. .. actually, so fine it can’t be measured.

Wide-band = transmission of pulse signals up to 20 mc with negligible
phase-distortion, overshoot, or distortion of waveshape.

Continuously variable = a distributed-constant, electromagnetic type. ..
dreamed up in 1946. . . developed in helical form since 1951, by Helipot
and DuMont.

‘The HELIDEL is already used successfully in color-Tv broadcasting and
oscilloscopes. . .and as a trimmer in transmission systems.

What can you dream up?

T —————

To help you dream,

O R ) ° there’s a 10-page technical
(LT e I 0 paper on the HELIDEL,
OO, first in precision potentiometers presented at the 1954

WESCON. . .and a new data
Helipot Corporation/South Pasadena, California sheet, with complete specs.
Engineering representatives in principal cities B For your copies, write

a division of BECKMAN INSTRUMENTS, INC, | By for Data File 502

444 *TRADEMARK

PROCEEDINGS OF THE I.R.E. May, 1955



PERKIN...HAS A STANDARD POWER SUPPLY FOR YOUR EVERY NEED

IMMEDIATE DELIVERY!!

| RERKIN

TUBELESS!!
| MAGNETIC AMPLIFIER
REGULATED DC

POWER
SUPPLIES

REGULATION: — 1% (o} from 5.32V
DC (b) from 1.5 to 15 omps. {c] from
- 105-125V AC. [single phose, 60 cps.)

- RIPPLE: 1% rms @ 32V ond full lood,
increases to mox. of 2% rms @ 5V ond
tull load. RESPONSE: 0.2 sec.

METERS: 47, AM ond VM, 2%, occurocy.
- MOUNTING: Cobinet or 19" rock ponel.
~ FINISH: Boked Grey Wrinkle.
_ WEIGHT: 150 lbs,
DIMENSION: 22" x 17" x 14,

MOBEL
MR 532-15
STo32y.
@ 15 AMP,
(CONT.)

)

REGULATION: * 19 * (a} ot 28V DG

Increoses to 2% mox. over the ronge

24.32V; does not exceed 2V regulotion

over the ronge 4-24V DC (b} from 1/10

full lood to full lood () of o fixed AC

Input of 115V,

) RIPPLE: 1% rms @ 32V and fu'l lood;

| 2% rms mox. @ any voltoge obove 4V
AC INPUT: 115V, single phose, 60 cps.

© FINISH: Boked Grey Wrinkle.

. WEIGHT: 130 lbs.

DIMENSIONS: 22 x 15" x 14,""

MODEL
ME0 YMC
0DT032Y,
@ 25 AMP.
(CONT.)

 REGULATION: = 1% (o] from 10 10 40V
| DC (b) from 100 to 130V AC [c) from 3
- 1030 Amps DC. RIPPLE: 1 % rms.

MODEL - S ; AC INPUT: 100-130V, 1 phose, 60 cycles.
MR 1040-30 ¥ iy RESPONSE: 0.2 sec. METERS: 4, AM

1070 40 v, .
@ 30 AWP MOUNTING: Cobinet with 19" rock ponel,

(CONT.) FINISH: Boked Grey Enomel.
WEIGHT: 200 Ibs,
DIMENSIONS: 22°' x 15" x 23"

REGULATION: * Y, % (o] fiom no lood
to full load. (b) from 24.32v DC. (c] for
230" {or 460) V £ 109.

. b DC QUTPUT: 24-32V @ 100 omps.

MODEL AC INPUT: 230 or 460V * 10%, 3
MR2432-100X phase, 60 cycles.

247032 V. RIPPLE: 1%, rms. RESPONSE TIME: 0.2 sec.
® 100 ANP. MOUNTING: Cobinet or 19" rock ponel.
(GUNT) WEIGHT: 250 lbs.

i DIMENSIONS: 25" x 15 x 15

“This unit will be supplied for 230V AC Inpu?
unless 460V is specified.

g T

i i

P

PERKIN
ENGINEERING CORP.

345 KANSAS ST. « EL SEGUNDO. CALIF. « ORegon 8 7215 or EAstgate 2-1375
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\‘,@ Meeings with Bshibits

i @ As a service both to Members and the
industry, we will endeavor to record in
this column each month those meetings of
IRE, its sections and professional groups
which include exhibits.

A

May 9-11, 1955
National Conference on Aeronautical

Electronics, Biltmore Hotel, Dayton,
Ohio.

Exhibits: Mr. William Klein, 1472 Earl-
ham Drive, Dayton, Ohio

May 18-20, 1955

National Telemetering Conference,
Morrison Hotel, Chicago, Ill.

Exhibits: Mr. Kipling Adams, General
Radio Company, 920 S. Michigan Ave.,
Chicago, Il

June 2-3, 1955
I.R.E. Materials Symposium, Univer-
sity of Pa., Physics Bldg., Room 1-A,
Philadelphia, Pa.
Exhibits: Mr. Merritt A. Rudner, United
States Gasket Co., 611 North Tenth
St., Camden 1, N.J.

Aug. 24-26, 1955
Western Electronic Show & Conven-
tion, Civic Auditorium, San Francisco,

Calif.

Exhibits: Mr. Mal Mobley, 344 N. La-
Brea, Los Angeles 36, Calif.

Sept. 1216, 1955
Tenth Annual Instrument Confer-
ence & Exhibit, Shrine Exposition
Hall & Auditorium, Los Angeles, Calif.
Exhibits: Mr. Fred J. Tabery, 3443 So.
Hill St, Los Angeles 7, Calif.

October 3-5, 1955
National FElectronics Conference,
Sherman Hotel, Chicago, Ill.
Exhibits: Mr. G. J. Argall, ¢/o DeVry
Technical Institute, 4141 Belmont Ave.,
Chicago 41, 11l

Oct. 31-Nov. 1, 1955

IRE East Coast Conference on Aero-
nautical & Navigational Electron-
ics, Lord Baltimore Hotel, Baltimore,
Md.

Exhibits: Mr. C. E. McClellan, Westing-
house Electric Corp., Air Arm Div,
Friendship International Airport, Balti-
more, Md.

Nov. 79, 1955

Eastern Joint Computer Conference
(IRE-AIEE-ACM), Hotel Statler,
Boston, Mass.

Exhibits: Mr. J. D. Porter, Digital Com-
puter Lab., Barta Building, M.LT,
Cambridge, Mass.

Note on Professional Group Meetings: Some
of the Professional Groups conduct
meetings at which there are exhibits.
Working committeemen on these groups
are asked to send advance data to this
column for publicity information. You
may address these notices to the Ad-
vertising Department, and of course
listings are free to IRE Professional
Groups.

May, 1953
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TRANSMITTERS FOR:
1. Closed Circuit Community TV

2. Studio Monitoring at RF Frequencies

3. Low Power Satellite Operation

4. Overall Test Signal for COLOR and Black &

Crystal Controlled

TV Picture and

Sound Signal Sources

at VHF and UHF
Frequencies

KAY
Mega-Pix

The Kay Mega-Pix provides two separate twelve-channel crys-
tal controlled oscillators, frequency multipliers and output
amplifiers to develop a crystal controlled RF picture and sound

carrier on each TV channel.

Using the standard video signal (either from a monoscope,
color bar generator or TV receiver) the Mega-Pix provides a
modulated picture carrier on any of the 12 TV channels. An
available FM sound carrier signal is provided on each chan-

nel to assist in monitoring at the receiver.

specifications.

See general

M(gﬂ-pfl’ UHF CONVERTER: Converts RF signal from Mega-

Pix to any specified UHF channel.

Catalog 850-A.

WOTRA 73

Ultra-Pixv

ULTRA-PIX : UHF crystal controlled
TV picture and sound RF signal
saurce. Provides one VHF and three
UHF channels for complete TV pro-
duction line, lab and field test. BASIC
SPECIFICATIONS SAME AS MEGA-
PIX. Also available with one VHF
and one UHF channel with maximum
sound picture output of 240 millivolts
across 72 ohms. Send for catalog
540-A. $795 f.0.b factory

PROCEEDINGS OF THE LR.E.

$450 f.o.b. factory.

Mega-Pix Jr.

MEGA-PIX, JR.: Same
specifications as Mega-Pix,
through “Picture Carrier
Modulation” Unit employs
beat frequency technique
to provide TV RF sound
and picture carrier fre-
quencies on channels 2 to
13 inclusive. Send for cat-
alog 390-A.

$695 f.0.b. factory

May, 1955

White TV Receiver.

SPECIFICATIONS

e Output Signal Frequencies: RF
picture and Sound, all chonnels

® Accuracy: 0.01%

o Video/Audio Carrier Output:
At least 30 mv across 72 ohms

o Amplitude Control: Individual
level control of carriers; simultan-
eous control range of 20, 20, 10, 6
and 3db switched—10 db variable.

® RF Output Impedance: 72 ohms

o Video input Impedance: 72
ohms

e Video Input Signal Require-

Celefilter

TELEFILTER: Converts the
Mega-Pix ar similar gener-
ator to vestigial side band
operation. Used where
modulated carrier signal
generotors are to be oper-
ated on adjacent chan-
nels. Send for cataleg
840-A, $195 f.0.b. factory

Mega-Pik SINGLE CHANNEL

Same specifications as Mega-Pix, Output Signal Frequencies: TV RF Picture
and Sound frequencies, choice of any one channel, IF through 13: avdio-video
carrier output, 250 mv across 72 ohms. Send for catalog 392-A.

NOOOHO O

BRO O K, N.

ments: Approx. 1 v, peak-to-peak,
black negative

e Video Bandwidth: Flat, 5 mc

® Picture Carrier Modulation:
0-85-+ %, adjustable

® Sound Carrier Deviation: 0-25
ke, adjustable

® Sound Modulating Frequency:
400 cps, or external aedio, Pre-
emphasis supplied

o Power Requirements: 105 to
125 v., 50 to 60 cps, 90 w. approx.

e Catalog No.: 391-A

Price f.0.b. factory: $990

$495 f.o.b. factory

A

ELECTRIC
COMPANY
DEPT. I-S
14 MAPLE AVENUE
PINE BROOK, N. J.

7A



Complete instrumentation

- J

Figure 1. Meter face, —hp— 415B. Nate expanded
scale giving full scale indication of SWR os fow
as 1.3. All measurements are made in high-
accuracy upper portion of scale.

Frequency: 1,000 cps = 293.

Sensitivity: 0.1 pv ata 200 ohm level for full scale deflection.

Noise Level: Less than 0.03 gf ref. to input operated from a 200
ohm resistor.

Amplifier Q: 25 £ 5,

Calibration: Square law. Meter reads SWR, db.

Range: 70 db. Input attenuator provides 60 db in 10 db steps.
Accuracy = 0.1 db per 10 db step.

Scale Selector: "Normal,” “Expand,” and "—5 db.”

Meter Scales: SWR: 1-4; SWR: 3-10; Expanded SWR: 1-1.3;
db: 0-10; Expanded db: 0-2.

Gain Control: Adjusts to convenient reference level. Range
approx. 30 db.

COMPLETE

COVERAGE

( SPECIFICATIONS

[MPEDANCE

New! -hp- 415B
Standing Wave Indicator

¢ measures SWR with slotted lines

¢ expanded scale for low SWR

¢ output for recorder operation

¢ measures rf signals with crystal detector

¢ serves as bridge or null indicator

Model 415B is a completely new instrument, similar to the
time-tested —hp— 415 A Standing Wave Indicator but contain-
ing advanced features never before incorporated in one in-
strument of its type.

Basically a high gain, low noise, amplifier operating at fixed
audio frequency, —hp— 415B presents output on a square-law
calibrated VIVM reading direct in SWR or db for operation
with crystal detectors such as —bp— 440A and 444 A, and —hp—
805 series slotted lines.

Among the many extra-convenience features are an ex-
panded meter scale for accurate measurement of very flat
systems (see Figure 1); a 200 K input for null or bridge
measurements; a bias current for use with bolometers; a 70 db
calibrated range adjustable in 5 db steps so meter may be read
in a favorable portion of the scale. Output connections for
recorder operation are also provided.

—hp—415B is normally supplied for operation at 1,000 cps,
but simple “plug-in” units are available on special order for
other frequencies 315 to 3,000 MC. The instrument is housed
in a light, compact, rugged metal case.

Input: “Bolo” (200 ohms). Bias provided for 8.4 ma bolometer or
1/100 amp. fuse; or 4.3 ma low current bolometer.
“Crystal.” 200 ohms for crystal rectifier.
200,000 ohms.” High impedance for crystal rectifier as null
detector.

Output: Jack for recording milliammeter having 1 ma full scale
deflection, internal resistance of approx. 1,500 ohms.

input Connector: BNC.

Power: 115/230 v 109, 50/60 cps, 60 watts.

Dimensions: Cabinet Mount: 714” wide, 1114” high, 14” deep.
Rack Mount: 19” wide, 7” high, 11” deep.

Weight: Net 20 Ibs. Shipping 35 lbs. (cabinet mount).

Price: $200.00.

HEWLETT-PACKARD

8a WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE I.R.E.

May, 1955



for fast, accurate

MEASUREMENTS

Use this equipment with 4158

FOR SLOTTED LINE
SWR MEASUREMENT

~hp— 809B Universal
Probe Carriage

Convenient, all-purpose carriage. Operates
with 6 —hp— slotted sections, waveguide or
coax, covering frequencies 3 to 18 KMC.
Sections interchange in 30 seconds. Precision
construction, calibrated in mm to 0.1 mm;
dial gauge may be mounted. Operates with
~hp— 440,442,444 detectors, probes. $160.00

~hp- 810A/B Waveguide
Slotted Sections

~hp— 810B, for 809B carriage, is a flanged
waveguide section with tapered slots mini-
mizing reflections. Available in 5 bands, 3.95
through 18.0 KMC. —hp— S810A (illus-
trated), complete slotted section including
integral probe carriage, 2.6 to 3.95 KMC
band only. —hp— 810B, (all sizes) $90.00.
—hp— S810A, $450.00.

—hp— 806A Coaxial
Slotted Section

Precision slotted section for SWR measure-
ments 3 to 12 KMC. Mounts in —bp— 809B
Universal Probe Carriage. Used with Type N
connectors, flexible cables. $200.00

—hp- 805A/B Coaxial
Slotted Sections

Coaxial units designed for fast, accurate SWR
measurement. Exclusive parallel plane design,
for operation over all frequencies 500 to
4,000 MC. Identrical except —hp— 805A is for
Type N connectors, and flexible cables; —hp—
80SB is tor rigid 78” RG44/U line. —bp—
805 A or 805B, $475.00.

Use this equipment with 4158
FOR CONVENIENT RF DETECTION

Uses a silicon crystal to

| - detect tf signals in Type
N A N coaxial line. Covers
frequencies 10 MC to 12.5 KMC. Flat fre-
quency response, sensitivity 0.1 v/mw. Uses
modified 1N76 crystal. $50.00.

~hp— 444A Untuned Probe

A 1N26 crystal plus a small an-
tenna in a convenient, easy-to-use
housing. Variable penetration
depth, no turiing required. Sensi-
tivity equal to single- or double-
tuned probes. Range 2.4 to 18.0
KMC. Mounts in 809B carriage.
$50.00.

—hp— 440A Detector Mount

Simple, convenient
means of detecting rf en-
ergy in coax or waveguide
systems. For coax, operates at any

frequency 2.4 to 12.4 KMC. Uses either
silicon crystals or bolometer. Includes built-in
by-pass. Coax connector for UG21B/U Type
N; BNC output jack. One-adjustment, single
stub tuning. $85.00.

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

—hp— 442B Broadband Probe

Provides variable probe penetra-
tion. Probe position held by fric-
tion or locking ring. Type N rf
* | jack simplifies receiver connection.
Shielded, designed to minimize

i spurious response. Fits 809B car-
| | riage or others with 34" bore. With
—bp— 440A, forms sensitive rf de-
tector for slotted waveguide sections. —bp—

442B. $35.00.

—hp—- X421A Detector Mount

Accurate, square-law crystal de-
tector for waveguide reflectom-
eter measurements. Composed
of waveguide-to-coax adapter
terminated in a 1N26 crystal
operating into a load resistance
selected for accurate square-law
operation over an input power
range exceeding 40 db. 8.2 to 12.4 KMC;
sensitivity 1 mv/0.01 mw, SWR less than 1.5
full range. $75.00 (including crystal).

OTHER IMPEDANCE EQUIPMENT

—hp— 803A vhf Bridge

Gives fast, direct readings

of any impedance between

50 and 500 MC. Measures

by sampling electric and

magnetic fields in transmis-

sion line. Usable for com-
parative measurements 5 to 1,000 MC. Im-
pedance range 2 to 2,000 ohms. Phase angle
—90° to +90° at 52 MC and above. Also
measures SWR, % reflected power, vhf sys-
tem flatness. $495.00.

—hp— 417A vhf Detector

For use with —hp— 803A
bridge; or general labora-
tory use. Super-regenera-
tive receiver, 10 to 500
MC. 5 bands. Approx. 5
Av sensitivity over entire
band. Direct reading fre-
quency control; thoroughly shielded. $250.00

See Your —hp— Field Engineer for
Complete Details, or Write Direct

HEWLETT-PACKARD COMPANY
3328D PAGE MILL RD., PALO ALTO, CALIF., US.A.
Cable “HEWPACK"’

Field Engineers in All Principal Areas

COMPLETE

COVERAGE

PROCEEDINGS OF THE LR.E.
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and NEW PRODUCTS

& NEWS

May 1955

Ceramic Capacitors

Film Capacitors, Inc., 3400 Park Ave.,
New York 56, N. Y., are now producing
miniature Mylar dielectric capacitors
housed in ceramic jackets with thermo-
setting plastic end-fill. These capacitors
are specially impregnated to minimize
temperature coefficient. The manufacturer
claims that the insulation resistance is
maintained under the most severe condi-
tions of temperature and humidity.

Power Supplies

N. J. Electronics Corp., 345 Carnegie
Ave., Kenilworth, N. ]., announces the
availability of a diversified line of regu-
lated_power supplies (“B” Supplies).

The manufacturer has divided con-
ventional power supply needs into two
major classifications: standard grade and
laboratory grade. Thirty-two models of
each grade are included in the line. Dual
supplies, with special built-in switching,
cover a wide range of requirements, from
100 volts, 100 ma to 1200 volts, 1200 ma.
The switching system offers four distinct
modes of operation: separate supplies,
parallel (with single-knob control) series
bucking, and series aiding.

The laboratory grade has the following
features: blower cooling, selenium power
rectifiers, 10,000 hour, super-reliable tubes,
elimination of carbon resistors and carbon
potentiometers, capacitors oil-filled, metal-
cased, hermetically sealed, all components
derated at least 30 per cent, and magnetic
circuit breakers.

An eight-page catalog, No. PRS, is
available from the manufacturer.

10a WHEN WRITING TO ADVERTISERS PLEASE MENTION

These manufacturers have invited PRO-
CEEDINGS readers to write for literature
and further technical information. Please
mention your I.R.E, affiliation.

Sub-Miniature Relay

Guardian Electric Manufacturing Co.,
1621 W. Walnut St., Chicago 12, 111, an-
nounces its all-new 6-pole, double-throw,
hermetically sealed, 5-ampere sub-minia-
ture relay, Series 2005.

The unit is said to meet the require-
ment of military specifications MIL-R-
6106-A, Class A, and MIL-R-5757-B,
Class A.

Built to withstand 100 G shock and 10
G vibration, from 75 to 2,000 cps, in all
mounting planes, the unit has silver con-
tacts to insure low resistance. All contacts
are rated at 5 amperes, 24 to 30 volts, re-
sistive load. High contact pressure in both
energized and de-energized positions in-
sures reliable operation at both low and
maximum current ratings. Nominal coil
voltage is 24 to 30 volts. Further informa-
tion is available from the manufacturer.

Magnetic Amplifier
DC Supply

Low ripple and precise regulation
characterize the new EM-28-1B tubeless
magnetic-amplifier regulated dc power
supply, developed by Engineered Mag-
netics, 11812 Teale St., Culver City, Calif.

PROCEEDINGS OF THE L.R.E.

Developed for airborne applications,
this power supply is equally well adapted
to laboratory bench use in operating strain
gages and scientific instruments requiring
precise regulation and low ripple. The size
is 12 by 7 by 9 inches. Voltage is adjusted
within the range of 28 to 32 volts, dc, while
the single-phase input fluctuates between
105 to 125 volts and 380 to 420 cps, ac.
Regulation is held to better than 0.2 per
cent with 5 millivolt rms ripple through-
out a temperature range of —30°F to
+120°F and at altitudes up to 70,000 feet.
Recovery time is better than 0.2 second.

Precision Potentiometers

New series V Helipot precision po-
tentiometers engineered to meet non-linear
requirements are available from Helipot
Corp., 916 Meridian Ave., S. Pasadena,
Calif.

As many as 25 may be ganged on a
common shaft during manufacture, while
13 tap connections can be added to each
pot by using an exclusive Helipot process.
Every tap is spot welded to a single turn
of resistance wire, assuring a trouble-free
connection without shorting out adjacent
turns.

Dimensions are 13 by 0.8 length with a
% inch shaft. The series V Helipot has ex-
ternal clamps for rapid phasing even after
installation.

Operating range is —55 to -+90°C.
Power rating is above 5 watts at 25°C;
above 4 watts at 40°C, and 2.5 watts as
high as 60°C.

Standard conformity in models having
non-linear output is +1 per cent. Linear
models have standard linearity of 0.5
per cent. Finer conformity or linearity is
possible on special orders.

The V series also offers resistance up to
130,000 ohms. Mechanical rotation is 360°
continuous; maximum electrical contact
angle, 345°; effective electrical rotation,
325°C. The V series can incorporate many
special features to meet particular speci-
fications.

(Continued on page 16A4)
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.rry this for size

For guided missiles, airborne equipment,
portable and mobile ground equipment

In these and related fields, where lack of space is the
problem, manufacturers have turned to miniaturization.
Daven’s new ceramic switch occupies a panel area of
less than 1%z square inches—incorporates features that
ensure long life and trouble-free operation.

Despite its small size, this switch is extremely rugged
and has been designed to withstand all types of field
service. Coin silver contacts, rotors and slip rings are
provided for low and uniform contact resistance and
excellent electrical characteristics. Ceramic parts are
silicone impregnated to function under extreme humidity.
Sturdy solder terminals are supplied for wiring.

Single pole style has 18 shorting type contact posi-
tions available. 2 or 3 pole types may also be obtained.
Several sections may be “ganged” by adding supplemen-
tary wafers. Flash-over voltage at 60 cycles is 1000 volts
peak . . . current carrying capacity is 2 amperes.

This sturdy, high-quality switch is precision pro-
duced . . . will give years of service in fine commercial
and military equipment. DAVEN'’s expert engineering
staff is at your service for help with special problems
or orders to your specifications. Write today for further
information.

£ \\ - —
. Miniature Ceramic
. Switch... Series M j

«DAVEN-

195 Central Avenue, Newark 4, N.J.

WORLD"'S LARGEST MANUFACTURER OF ATTENUATORS



YOU FURNISH THE PRINT, WE'LL FURNISH THE PART

=)
RECEIVER AND

~___ TRANSMITTER

ELECTRONIC COMPONENT =~ |
OF SYNTHANE HAS DURABILITY, DIMENSIONAL STABILITY,
DIELECTRIC STRENGTH

Although this sturdy end plate will fit into the palm of
your hand, it has in combination all the dielectric strength,
the physical properties, and the printability the customer
requires. It’s made of Synthane, a laminated plastic, the
same material used in hundreds of other electrical, me-
chanical, and chemical applications.

SYNTHANE CORPORATION, 8 River Road, Oaks, Pa.

Please send my copy of the Synthane catalog.

G S— S S S S ——— —

'i———————————

The blue print for this part calls for accurate machin-
ing, the punching of twenty holes of various shapes
and sizes, and printing or engraving in three different
colors. Synthane delivers finished parts exactly as specified,
ready for the production line. The customer gets them
promptly without problems of tooling up, waste, or rejects,

If you need components with many properties in com-
bination, you will want to know more abont Synthane lam-
inates and the Synthane fabricating service. Send in
the coupon for the full story.

Name
[SYNTHANE]
S

LT LAMINATED 1] PLASTICS

Address

City. Zone State
—_~——— ] | SYNTHANE CORPORATION « OAKS, PENNSYLVANIA
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requirement
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® Versatile lead
’ \ configurations
3

® Glass-to-metal
fusion seal

@ Welded construction

GERMANIUM

Check these
PSI features ...

GOLD BONDED DIODE SPECIFICATIONS

(@ 25°C)

PACIFIC

THREE

PROCEEDINGS OF THE LR.E.
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RETMA pS! OUTLINE 1 MAXIMUM INVERSE MINIMUM FORWARD || MAXIMUM INVERSE CURRENT
TYPE TYFE WORKING VOLTAGE (v) f§ CURRENT @ +1v (ma) § @ SPECIFIED VOLTAGE (ma)
HIGH VOLTAGE TYPES
PS200 A/B/C 200 20 0.05 (— 50v) 0.2 (—200v)
IN39A 8 200 3 02 (—100v) 0.8 (—200v)
INS5B A 150 5 05 (—150v)
HIGH CONOUCTANCE TYPES
PS201 A/B/C 90 150 0.02 (— 10v) 0.18 (— 90v)
After switching from 5 ma lusec forward pulse to —40v, back resistance must equal or exceed 25K in
0.3usec. Loop resistance = 2000 ohms min.
PS202 A/B/C 30 100 0.02 (— 20v)
PS203 A/B/C 30 100 0.1 (— 20v)
035 (— 20v) @55°C
GENERAL PURPOSE — MEOIUM CONDUCTANCE
PS205 A/B/C 80 75 0.05 (— 50v)
PS206 A/B/C 60 75 01 (— 50v)
8 100 40 01 (—100v)
PS207 A/B/C 80 40 0.05 (— 50v)
PS208 A/B/C 60 (Note 2) 0.02 (— 10v)0.12 (— 60v)
After switching from 5 ma lusec forward pulse to —40v, back resistance must equal or exceed 80K
in 0.3usec. Loop resistance = 2000 ohms min.
GENERAL PURPOSE
P$210 A/B/C 100 15 002 (— 20v)0.1 (—100v)
0.15 (— 20v) 0.3 (—100v) @55°C
PS211 A/B/C 60 30 0.05 (— 50v)
02 (— 50v) @55°C
1N63 B 100 4 0.05 (— 50v)
IN67A A 80 4 0.005(— 5v)0.05 (— 50v)
6
SILICON JUNCTION DIODE SPECIFICATIONS (@ 25°C)
PSI OUTLINE INIMUM SATURA- | TRANSITION VOLTAGE MINIMUM FORWARO MAXIMUM INVERSE CURRENT
TvPE3 }Anon VOLTAGE 4 RATIO 5 CURRENT @ SPECIFIED VOLTAGE
—E5 (V) Et/Es (%) @ +1v (ma) (4a) @ 25°C (na) @ 150°C
(D) PS500 A/B/C 300 90 3 001 (—150v) 5.0 (—150v)
(D) PS501 A/B/C 150 90 10 0.01 (— 75v) 50(— 75v)
(D) PS502 A/B,C 55 95 30 0.01 (— 30v) 5.0 (— 30v)
(D) PSS503 A/B/C 30 95 60 001 (— 15v) 5.0 (— 15V)
1. Diodes may be obtained with other configura- A high ratio of E(/Es indicates a sharp voltage
tions to meet special needs. saturation which in turn correlates with reli-
2. During 0.1psec 50 ma peak half-sine forward ability of the unit. This ratio is measured for
pulse (Maximum PRF = 100 KC), forward cach diode with respect to its Es.
voltage = 3v. 6. Recovery time: After switching from 5 ma for-
3. (D) denotes Developmental Specification. ward current to two-thirds of the minimum Ejs,
4. Saturation Voltage (Eg) is measured at 500pua. typically each of the diode types reaches a back
5. Transition Voltage (E.) is measured at 50pa. resistance of SOK in less than 1usec.

SEMICONDUCTORS, INC.

10451 West Jefferson Boulevard
Culver City, California

3959 Lincoln Avenue

Chicago, !llinois

2079 Wantagh Avenue,
Wantagh, Long 1sland, New York
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COLOR BAR GENERATOR — MODEL PT-203

A complete instrument with a color bar pulse forming
unit, a complete colorplexer unit and‘regulated B+ and
filament supplies. Provides NTSC color TV test signals,
for receivers, transmitters, networks and components.
Internal switching provides 19 different test patterns in
the form of a composite NTSC video signal. Special
self-balancing colorplexer provides exceptional stabil-
ity over long periods of operation without readjustment,
with “1"" and “Q" outputs. (See colorplexer details.)
AUTO-SELF-BALANCED COLORPLEXER

MODEL PT-205

Incorporated in the Model PT-203 Color Bar Generator,
available as a separate chassis for rack mounting.
Designed for high stability and negligible drift, this unit
replaces old encoder units of early design. This instru-

ment multiplexes three simultaneous color video sig-
nals (R, G, B) and properly encodes them into color in-
formation and then combines them with sync pulses
and color sync signals to form a standard NTSC color
TV signal. Puise or video signals to drive colorplexer
may be obtained from special (R, G, B} pulse generatars,

color camera or color slide scanner. Subcarrier balance

is stable and dynamically independent of signal level
changes over long periods of operation. Driving signals
are Subcarrier, Blanking, Sync and Vertical pulses. Full
bandwidth “I” and “Q" modulation is used in the
chrominance channel of the colorplexer. “I” and “Q"”
or “B-Y” and “R-Y" video test signals are available for
receiver and monitor matrix alignment. Both positive

and negative polarity signals are available at high and
low impedance.

I v |
|
AN INTEGRATED LINE !
OF EQUIPMENT FOR
STUDIO AND LABORATORY |
{
Fully integrated units that combine ease of ’
operation with maximum stability. No additional ‘
accessories or power units required for operation. —
. . COLOR BAR GENERATOR— COLORPLEXER-MODEL PT-205
Especially designed for: MODEL PT-203 Output Signals: NTSC
Ou‘tlp:t Sizggalts: ?T%c (l:o“vnposl:e . gonlu:‘osite '\(/Idkeo 2 Outputs
. . . s 0—1.4 v. pk- —1.4 v. pk-
e Testing receivers, transmitters, and 0.,5,',.',',”5;3,,;’, ?:'?""a'fmc""lu P (: . Avallatie Y,e(zﬁ 2.3,,,(,’5;,0,_ QY.
. . -6 Ba or (R, G, -, 8-Y, - a .
terminal equ'pment' B? 8: Y,""ri) plus réll?/wgt Input Signals: esgubc';rrler” €0
g?m:‘nat B\:;Jrhs_?lo step grey scale §0-30 ;.opk-pl;, 3ﬁ57954?l me
ack to nc. 3.0 v, pk-pk,
* Laboratory test standards for. Eottcs—wlh‘ilt% ldeotspon. 2 black field v’e'nitclal D'r‘lv% 3_20 ;T",fial"
rna —Posi r negative, R, G, B; 1 v. pk-,
development Of COIOI’ TV equ'pment' n:geative (l;rgeisio%sf(;‘rlem?xing Systeegm Bvaendwldth: I.un‘llingncpok
i s ::etﬁ\vg’aer?dwiitt!'t‘habﬂrvﬁ)ihance ((::I'\‘arggﬁlngnmc “I and “Q
: ce: 1" and “Q*
° CheCkmg components used fOl’ color TV yChannel 6 mc Channel per NTSC standard
. . gl_!romir.lancel:‘ ll’g(’:’ a'nd :‘Q("’ Sugcﬁ;riertaalantce St}‘ablllstyz
er s rift not grea
L/ Ahgnment and adjustment of colorplexers Subcarrier balance stability: Drift mv (1.4°v.gsfgn:{). aall:our
or encoders. not greater than 6 mv (1.4 operation
v. pk-pk signal), 8 hour operation. Power Requirements:
. . Residual Subcarrier Unbalance: AC6.3v. @ 12 amps.,
o Testing convergence of tri-color 1% Signal Level DC 280 v. @ 470 ma
N Power Requirements: AC 105-125
kinescopes. volts 7 amps., 60 cps.

POLARAD

*0yen pecrasth ELECTRONICS CORPORATION

REPRESENTATIVES: - Albuguerque - Atlanta » Baltimore o Bayonne . Bridgeport . Buffalo o Chicago « Dayton - Fort Worth - Los Angeles . New York
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SYNCHRONIZING GENERATOR — MODEL PT-201

Compact unit provides RTMA standard driving, blanking and syn-
chronizing pulses, as well as a composite video signal compris-
ing vertical and horizontal dots for receiver tests (positive and
negative). Used to drive color bar generators, or any other
NTSC color TV generating equipment. Utmost stability assured
through use of delay lines and by driving all pulses from leading
edge of a crystal controlled oscillator. Unit may also be locked
to synchronize with 60 cps line. External drive input jack
permits operation with Color Subcarrier Generator. Complete
with power supply.

COLOR SLIDE SCANNER — MODEL PT-210

A complete equipment integrated into only two racks which pro-
vides a high resolution NTSC composite color video signal
obtained from standard 2 x 2 (35mm) transparencies. Designed for
maximum stability and high signal to noise ratio. The optical
head is complete with lenses employing IN-LINE dichroic mirrors
and Fresnel condensing lenses. The R, G, B signals obtained from
three channel photo amplifiers are gamma corrected to give
proper rendition to high lights and shading. Utilizes a highly
stabilized colorplexer. (See complete description of Model PT-205
Colorplexer above.)

The scanning kinescope has fine resolution and is combined with
the deflection and high voltage unit. The remaining chassis com-
ponents contain regulated low voltage power units, a regulated
filament power unit and a regulated photo multiplier power supply.

COLOR SUBCARRIER GENERATOR AND FREQUENCY DIVIDER UNIT
- MODEL PT-202. This rugged unit complete with regulated B4
and filament power provides standard NTSC subcarrier frequency
with dual outputs and includes a frequency divider to provide a
sync generator driving signal (31.5 KC) to convert standard B/W
sync generators for color TV use. High stability achieved by
temperature controlled crystal oscillator. All adjustments access-
ible at front of unit. Adapts any sync generator to NTSC color
operation.

COLOR TV VIDEO MONITOR — MODEL M-200

Two portable units supplied with brackets for standard rack
mounting. High definition color picture with exceptionally good
color rendition is displayed on a 15 inch tri-color kinescope.
Excellent for checking the quality of NTSC color video signals
in the studio, on transmission lines or in the receiver factory.
Special test jacks and switches are provided for analyzing R, G,
B signals, matrixing and phase of color signals. Exceptionally
good synchronizing capabilities over a wide range of signals.
Special convergence circuits are employed to give maximum
utilization of color kinescope. Model M200 has good color stabil-
ity and is relatively insensitive to line voltage changes. Excellept
dynamic circuit linearity assures good color stability over a wide
range in signal level.

COLOR SUBCARRIER GENERATOR

SYNCHRONIZING GENERATOR—
MODEL BT-201

OQutput Signals: Sync. (Neg.
and Pos.) 4 v. pk-pk across
75 ohms
Blanking (Neg. and Pos.} 4 v.
pk-pk across 75 ohms
Horiz. Drive (Neg. and Pos.)
4 v. pk-pk across 75 ohms

Vert. Drive (Neg. and Pos.) 4 v.

pk-pk across 75 ohms

Composite Video Output (Neg.

and Pos) 1.4 v. pk-pk across
75 ohms
Internal Dot Pattern or
External Video—1.4 v. pk-pk
across 75 ohms

Input Power: 105-125 v. 4.5
amps., 60 cps.

COLOR SLIDE SCANNER—
MODEL PT-210

Output Signals: NTSC Composite
Video 2 Outputs 0—1.4 v. pk-pk
Optical Head: Lens—F. 2.0
50 mm, Xenon lens in tractica

mount
IN-LINE dichrolc mirrors
Color Slide 2 x 2 color
Transparencies
Gamma Amplifier:
Three Channels (R, G, B)
Input Signal—1.4 v. pk-pk
across 75 ohms
Output Signal—1.4 v. pk-pk
across 75 ohms
Colorplexer: (See Model PT-205
above)
Deflection and High Voltage Unit:
Kinescope type 5AUP24;
Operating Voltage: 27 KV regulated
Linsarity: 2% across raster
Horizontal and Vertical
Photomultiplier Power Sup?lyx
Electrically regulated. Filament
Supply—AC line Regulated

tnput Signals: Hor. Drive—3 v. pk-pk

Wer. Drive—3 v. pk-pk. Blanking

Drive—3 v. pk-pk Sync. 3 v. pk-pk

Power Requirement: AC 105-125 v.,
16 amp., 60 cps.

AND FREQUENCY DIVIOER
UNIT-MODEL PT-202

Subcarrier Frequency Dual Output:
3.579545 mc/sec. = 0.0003%
with maximum rate of
frequency change not exceeding
1/10 cps./sec.

Subcarrier Qutput Voltage: 25 to
40 volts

Frequency Divider Output:

31,468 cps.

Divider Output Voltage: 0 to 100
volts

Ambient Temperature: 40° F. to
110° F

Power Rehulrements: AC 105-125,
2A, 60 cps.

Input Video Signal: 0.5 to 2.0
volts, pk-pk

Signal Polarity: Pos., Neg., Bal.

input Impedante: 66 mmf across
2.2 megohms or 75 ohms

Resolution: 250-300 lines min.
(Full utilization of NTSC Color
Signal Bandwidth)

Linearity: (Hor. and Vert.) 2%
across raster

Tricolor Kinescope: 157

Focus: Electro Static

Net Weight: 175 Ibs.

Power Requirements: 105-125 v.,
4 amps., 50/60 cps.

AVAILABLE ON EQUIPMENT LEASE PLAN

FIELD MAINTENANCE SERVICE AVAILABLE

COLOR VIDEO MONITOR-MOOEL M-200

THROUGHOUT THE COUNTRY

43-20 34th STREET, LONG ISLAND CITY 1, N. VY.

Newton . Philadelphia - San Francisco » Syracuse « Washington, 0. C. - Westbury « Winston-Salem - Canada, Arnprior, Toronto—Export: Rocke International Corporation
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gow T T
Precision Attenuation

to 3000 mc!

TURRET ATTENUATOR featuring “PULL-TURN-PUSH" action

223 FREdQUtENggogANGE:
' “ i c to mc.
SINGLE “IN-THE-LINE" CHARACTERISTIC IMPEDANCE:
ATTENUATOR PADS 50 ohms
d CONNECTORS: .
an Type “N” Coaxial female fittings each end

50 ohm COAXIAL
TERMINATION

AVAILABLE ATTENUATION:
Any value from .1 db to 60 db

<l 5 dc to 3600 mc., for values from .1 to

ACCURACY.
+0.5 db
POWER RATING:
One watt sine wave power dissipation

Send for free bulletin entitled
“Measurement of RF Attenuation”
[
Inquiries invited concerning pads or
turrets with different connector styles

STODDART AIRCRAFT RADIO Co., Inc.

6644-C Santa Monica Blvd., Hollywood 38, California - Hollywood 4-9294

v |
<l 2, dcd to 3000 mc., for all values from 10

These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your 1.R.E. affiliation,

(Continued from page 104)

Gas Detector

The Brenco Gas Detector, a precision
electronic unit capable of making quantita-
tive measurements of gas concentrations in
certain mixtures of gas and air, is available
from Bristol Engineering Corp., Beaver
Dam Rd. and Oak Lane, Bristol, Pa.

- .

oot 2l B BT e

Principle of operation derives from the
fact that certain gas and air mixtures (be-
low the lower explosive limit) will burn in
the presence of a platinum filament heated
to the proper temperature. In burning, the
gas will tend to further heat the filament
thereby changing its resistance. The heated
filament is placed in a Wheatstone bridge
circuit and the change in resistance is de-
tected as an unbalanced voltage.

Features of the system are: continuous
sampling at ten test locations, rapid time
response, an extensive compensation sys-
tem which permits operation over wide
ranges of temperature and pressure, a
vacuum system with a pump capable of
operating at more than 40,000 feet alti-
tude.

VHF Automatic Direction
Finder

A new vhf automatic direction finder
with substantial reductions in weight, size
and cost, and with improved accuracy, has
been announced by Olympic Radio &
Television Inc., 34-01 38 Ave., Long Island
City, New York.

The new direction finder, a proprietary
development, (Patent pending), answers
the need of many airports for a depend-
able, low cost unit. Indicator receiver ac-
curacy is within 1°, overall system accuracy
slightly lower.

Several advantages of the new direc-
tion finder: Useful bearings are obtainable

(Continued on page 1164 )
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Arthur W. Richardson, Chief Engineer, Station WGBH-TV,
Boston, Mass., at station’s Raytheon KTR-100 microwave
relay which transmits picture and sound simultaneously.

More than 75 TV stations using this equipment for STL,
remotes, and network intercommunication have proved the
performance of the 5976 Klystron.

Color TV relay uses Raytheon 5976 Klystrons

The new, compact Raytheon KTR-100 microwave relay is a
good example of the use of the long-life Raytheon 5976 in regu-
lar and color TV relay equipment. This reliable Klystron has
also been selected for additional applications by other leading
manufacturers—for these five reasons:

Over 22,000 hours of life —many users report more than 22,000
hours (over 21 years) of continuous service.

low temperature coefficient—temperature need not be held to
close tolerance. No forced air cooling.

Low power requirements —only 300 volts at 25 mA. Easy to install.

Low initial cost—lowest cost Klystron in its class. Immediate
delivery in any quantity.

Low maintenance cost—long life means absolute maximum of
troublefree operation...ideal for isolated installations.

-
Condensed Operating Data—>5976 Klystron

3% Mode 2% Mode

110 mW av. 150 mW av,
(6750 Mc) (6750 Mc)

6200-7425 Mc  6200-7425 Mc
—78t0—158  —200 to —285
vdce vVdc

Power output
Frequency range
Reflector voltage

Resonator voltage 300 Vde 300 Vde
Current 25 mA 25 mA
Modulation sensitivity 1.0 Mc/v 0.5 Mc/v
—10to+.10 —.10to4.10
Mc/C° Mc/C°
0.29, of op- 0.19 of op-
Pulling figure eratl‘;\ freq. eratl';l freq.

Write for valuable Data Booklets on
Raytheon Magnetrons and Klystrons,
including the stable, reliable 5976. Our
Application Engineer Consultation Service
is also available to you without cost or
obligation. Call us when you have a micro-
wave tube problem.

Temp. coefficient

RAYTHEON MANUFACTURING COMPANY

Microwave and Power Tube Operations, Section PL-29

WALTHAM 5S4, MASSACHUSETTS

'World Radio Histol

————————————



another
GENUINE

RF TRANSISTORS

that make possible this
ALL-TRANSISTOR 455 kc I. F. PORTABLE

first!

INLAY

® completely interchangeable, without selec-
tion of components

successfully field tested for an entire year

® 455 kc performance matching highest
industry standards for portable radios

available in production quantities

hermetically sealed
® operates for 500 hours from 4 standard
Sashlight batteries

equipped with standard military lead
spacing

® delivers 120 milliwatts UPO
® made by the Raytheon-perfected fusion

alloy process that has already produced
nearly two million transistors

® ENSI (equivalent noise sideband input)
comparable to vacuum tube portables

HIGH FREQUENCY TRANSISTORS HERMETICALLY SEALED CASE

Collector Emitter | Extrin. Base .
TYPE Base Current Freq. Junc. Rise Capac.
Cutoff Resis. Ampl. Cutoff Temp. | °C/mW puuf
Volts uh mA ohms Factor m. °C
CK760 ~6 1 -10 75 40 5 85 0.62 14
CK761 —6 1 ~1.0 75 45 10 85 0.62 14
CK762 ~6 1 ~1.0 75 65 20 85 0.62 14

Note: above characteristics are average except where noted

RAYTHEON TRANSISTORS
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(AYTHEON

SILICON POWER RECTIFIERS

R REVERSE
— 100,000
RFoRWARD “|
k Watts Output at
Case Temperaturei of
Number of
{h Circuit CK776 30C 70°C 170°C
One Phase
Half Wave 1 700 530 265
N Full Wave 2 1600 1070 530
/ R Bridge 4 3050 2040 1020
b Three Phase

Half Wave 3 3200 2150 1070
Bridge 6 6300 4550 2270

+ Maintained with heat radiator

\ I At moximum power handling

: capability of CK776, an equivo-
lent selenium rectifier could occupy
- os much as 100 times the velume.

RAYTHEON SILICON POWER RECTIFIER CHARACTERISTICS
RMPgAXI MUM VOLI A(:’EE ot MAXIMUM CURRiNI o TVSPIPCATL q
AK AK VERA DISSIPATION
TYPE CK775 VOLTS VoLTS AMPERES AMPERES WATTS
CASE TEMP 30C* 0 60 ] 5 [
CASE TENP. 170°C* 0 60 15 5 10
NO HEAT RAC'ATOR
AMBIENT TEMP. 25°C 40 2] 20 0
AMBIENT TEMP. 170°C L) 1] 2 05 20
i &5
TYPE CK776 =
CASE THMP. 30°C* 125 20 %0 15 m =2
CASE TEMP. 170°C 125 20 15 5 10 b
NO HEAY RADIATOR
AMBIENT “EMP. 25°C 128 200 6 20 30 ACTUAL
AMBIENT TEMP. 170°C 125 200 0 0.5 20 SIZE

*maintained by sxcernaliheat radiator
At 25°C both CK775 and CK776 have Maximum reverse current is 25mA for CK775
maximum drop at 5 amperes of 1.5 valifs. at — 60 volts, CK776 at — 200 volts.

Excellonce irn Elockronics.

RELIABLE SUBMINIATURE AND MINIATURE TUBES
SEMICONDUCTOR DIODES AND TRANSISTORS
NUCLEONIC TUBES » MICROWAVE TUBES
RECEIVING AND PICYURE TUBES

Semiconductor Division — Home Office : 55 Chapel St., Newton 58, Mass., Blgalow 4-7500
For application information write or call the Home Office or: 9501 Grand Avenue, Franklin Park (Chicago), Winois, TUxedo 9-5400
589 Fiftk Avenue, New York 17, New York, Plaza 9-3900 - 622 South La Brea Ave., Los Angeles 36, California, WEbster 8-2851
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For the First Time, Miniature 2.5-20KC Audio F requency Crystals

[n a continuing effort to lead the crystal industry This sturdy unit, hermetically sealed in the
in the development of new products for the elec- standard Heemco holder, MIL HC-13/U,
tronic industry, Heemco ingenuity has fostered shows deviation in frequency of less than
another outstanding development. . .a minia- =+0.010% over the temperature range of
ture 2.5-20KC audio frequency crystal which  —40°C to + 70°C and will meet the vibration
is now available in production line quantities. and shock requirement MIL-C-3098A.

Orders of any quantity accepted for schedules as required.

HILL ELECTRONIC ENGINEERING AND MANUFACTURING COMPANY, INC.

New Kingstown, Pennsylvania
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RUCIBLE PERMANENT MAGNETS

for maximum energy ... minimum Sige

With Crucible alnico magnets you get consistently
higher energy product . . . which means more energy
from a smaller magnet.

That’s why they provide maximum design freedom
for manufacturers of watt-hour meters, voltmeters,
and devices of all kinds requiring magnets from 0.2
ounces to several hundred pounds.

CRUCIBLE

Crucible has been a leading producer ot these pow-
erful magnets ever since alnico alloys were first devel-
oped. And its magnet experience is backed by over a
half-century of special purpose steelmaking.

For technical assistance in solving magnet applica-
tions, call Crucible. Crucible Steel Company of Amer-
ica, Henry W. Oliver Building, Pittsburgh 22, Pa.

first name in special purpose steels

Crucible Steel Company of America

PROCEEDINGS OF THE LR.E. May, 1955
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Operation Thinking Cap...

It takes more than a slide rule alone,
these days, to perform the computations
necessary for scientific problems such as
those encountered in atmospheric re.
search. The scientist of today, equipped
with modern data-gathering devices, is
faced with a stupendous data-reduction
task which requires extremely high
speed computation. That's why the
Univac Scientific electronic computing

system (formerly known as the ERA
1108) has proven to be invaluable to sci
entists and engineers alike.

Because of its ability to reduce large
volumes of data at tremendous speeds,
the Univac Scientific System easily
handles even the most difficult research
problems. Its speed is matched by many
other outstanding characteristics includ-
ing: superb operating efficiency, ob-

The Univac Scientific Computing System

tained through large storage capacity...
great programming versatility...the abil-
ity to operate simultaneously with a
wide variety of input-output devices...
and far greater reliability than any com-
puter in its class.

Formore informationabout the Univac
Scientific System or for information
about how you might apply the system
to your particular problems, write to. ..

[ J
ELECTRONIC COMPUTER DEPARTMENT Renunytan_ M ROOM 1563, 315 FOURTH AVE., NEW YORK 10
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CONTROLLED WELDING

is an important part of

QUALITY CONTROL

in the manufacture of all

RELIABLE SUBMINIATURE TUBES

Stondordized Work
Place Setups for
each material
combination and
geometric configura-
tion to be welded,
including specification
of welder head,
electrode material ond
design, welding

S current, time ond
pressure insures

Employee Training
Progrom in welding
techniques, welder main-
tenance and defect
detection greatly reduces
the incidence of
operator-caused

weld defects.

optimum welding
conditions at all times.

k’ : New Electronic Heot
Speciolly Designed Progrom Controls
Precision Produced =‘ developed by
Electrades eliminate need for J ‘ .
. . & RAYTHEON permit
hand dressing of welder points ‘ splash free welding of
thus providing uniform contact coated ond oxidized
with materio! to be welded. f materials
| ' |
k ¢

New Roytheon Designed
Welding Heoads hove
mony unique feotures
including precision con-
trolled forging pressure
insuring high weld strength,
simplified design for

easier maintenance, ond
smoall size which permits use
of multiple welder heads by
one operator.

Rodiogrophic Inspection
of Welds permits precise
Quality Control through non-
destructive inspection
techniques.

These production and test-
ing techniques and equip-
ments have been developed
by RAYTHEON wunder
Bureau of Ships sponsor-
ship to improve the weld
quality of guided missile
tubes.

@ﬁﬁfﬂu

S—

RELIABLE SUBMINIATURE ANO MINIATURE TUBES
SEMICONOUCTOR OI0OES AND TRANSISTORS
NUCLEONIC TUBES « MICROWAVE TUBES
RECEIVING ANO PICTURE TUBES

Receiving Tube Division — Home Office : 55 Chapel St., Newton 58, Mass., Bigelow 4-7500
For application information write or call the Home Office or: 9501 Grand Avenus, Franklin Park (Chicago), lllinols, TUxedo 9-5400
589 Fifth Avenue, New York 17, New York, Plaza 9-3900 « 622 South La Brea Ave., Los Angsles 36, California, WEbster 8-2851
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SPECIFICATIONS

Voltage Range: 0.3 mv to 300 volts. 11 ranges, selected
with front panel switch. Full scale readings of:

0.003 volts 0.1 3.0 100
0.01 0.3 10.0 300
0.03 1.0 30

Frequency Range: 10 cps to 600 KC.

Accuracy: With nominal line voltage +109% (103 volts
to 127 volts), overall accuracy is within 429, of full
scale, 20 cps to 100 KC, 3% 10 cps to 600 KC.

Calibration: Reads rms value of sine wave. Voltage indi-
cation proportional to average value of applied wave.
Linear voltage scales, 0 to 3 and 0 to 1.0; db scale, —12 db
to + 2 db, based on 0 dbm = 1 mw in 600 ohms, 10 db
intervals between ranges.

Input Impedance: 10 megohms shunted by 25 puf.

Amplifier: Output terminals are provided so voltmeter can
be used to amplify small signals or monitor waveforms
under test with an oscilloscope.

Power: 115/230 volts +10%, 50/1,000 cps, approximately
70 watts.,

Dimensions: 1114” high, 71/, wide, 7" deep (cabinet
mount) . Rack mounting available on 19” x 77 panel.

Weight: Net 15 Ibs. Shipping 25 Ibs. (cabinet mount).
Price: $200.00.

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

COMPLETE
COVERAGE

NEW! -hp- 400AB
10 cps to 600 KC

Outstanding value, general application

Model 400AB is a new precision voltmeter offering more util-
ity, dependability and dollar value than any audio voltmeter
-bp- has ever built!

Replacing the widely-used Model 400A in the -bp- line, the
new instrument permits measurements from 0.3 millivolts
to 300 volts over the full frequency range. Stability and sensi-
tivity are extremely high, and accuracy is +29% full scale
from 20 cps to 100 KC. Input impedance is 10 megohms to
prevent disturbance to circuits under test. Readings are direct
in voltage and dbm. Special switching arrangements eliminate
switching transients.

BROAD USEFULNESS

Model 400AB is particularly suited for measuring amplifier
gain, network response or output level on audio, carrier cur-
rent and supersonic ranges. In many applications it indicates
hum and noise level directly and will also serve as a null
indicator. It contains an output connector and can be used
as an amplifier. With an oscilloscope, it also monitors wave-
form of a voltage under test. The instrument is moderately
priced, yet of typical -bp- quality construction throughout
including long-life electrolytic condensers and etched cir-
cuitry. -bp- 400AB is unusually compact, requiring only a
7" x 7" square of bench space. ‘

HEWLETT-PACKARD
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Tube Voltmeters

10 cps to 4 MC
Ultimate quality,
high sensitivity

Model 400D is perhaps the finest
vacuum tube voltmeter built today.

Accuracy is within 2% to 1 MC,
and approximately 56 db of feed-
back in mid-range assures high stability and freedom from
calibration change due to external conditions. An exclusive
switching arrangement in the cathode circuit minimizes
switching transients. Input impedance is 10 megohms; cir-
cuits under test are not disturbed.

-bp- 400D is protected against overloads as great as 60O v
on all ranges. The indicating meter is a special 19¢, 1 ma
instrument. Coupling and bypass condensers are sealed;
electrolytic condensers are long-life types. Circuitry and
mechanical layout are clean, permitting easy access to all
parts. A rugged new all-metal case insures easy portability,
and occupies minimum bench space.

SPECIFICATIONS
Voltage Range: 12 ranges: 0.001, 0.003, 0.01, 0.03. 0.1, 0.3, 1, 3,
10, 30, 100, and 300 volts.
Frequency Range: 10 cps to 4 MC.

Accuracy: Overall =29% 20 cps to 1| MC; £3G 20 cps ro 2 MC;
+5% 10 cps to 4 MC.

Long Term Stability: Better than 0.5%, 20 cps to 1 MC.
Calibration: rms value of sine wave. Linear scale.

Input Impedance: 10 megohms, 15 puf shunt, 1 to 300 v, 25
pef shunt, 0.001 to 0.3 v.

Amplifier: Includes output terminals for oscilloscope use.
Power: 115/230 v =10%, 50/1,000 cps, 70 watts.

size: 714" wide, 1114" high, 113%" deep. Wt. 18 Ibs.
Price: $225.00.

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

PROCEEDINGS OF THE LR.E.
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-hp- 410B
20 cps to 700 MC
Industry’s standard
for vhf-uhf

The famous 410B combines
in one instrument an ac volt-
meter covering frequencies
from audio to radar, a dc
voltmeter with over 100 meg-
ohms input impedance, and an ohmmeter, capable of measur-
ing resistances from 0.2 ohms to 500 megohms. The instru-
ment covers its tremendous frequency range with an accuracy
of 39 full scale, and has a frequency response flat within
=+1 db up to 700 MC. (Good indications to 3,000 MC.)

For ac, -hp- 410B employs a special -hp- diode probe which
places a capacity across the circuit under test of only 1.5 puf.
Input impedance at low frequencies is 10 megohms and res-
onant frequency is approximately 1,500 MC. The probe is
the finest available, and will measure audio, supersonic, tf or
vhf voltages more accurately than any other on the market.
The dc section has an input impedance of 100 megohms with
outstandingly low drift and high calibration stability. The
meter requires only one zero adjustment €or all ranges.

SPECIFICATIONS

Ranges: ac: 0 to 300 v, 6 ranges.

dc: 0 to 1,000 v, 7 ranges.

ohms: 0.2 ohms to 500 megohms, 7 ranges.
Accuracy: 39 full scale.
Frequency Response: Flat within =1 db to 700 MC.
Input Impedance: 1.5 ppuf capacity, 10 megohms at low frequencies.
Power: 115/230 v £10%, 50/1,000 cps, 40 watts.
Size: 7" wide, 1115 high, 814" deep. Wt. 12 lbs.
Price: $245.00.

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

.d...l..l.........‘

HEWLETT-PACKARD COMPANY

- 3327D PAGE MILL ROAD < PALO ALTO, CALIF. -
- Please send me additional information on .
400AB. - 400D _ 4108
Name. - _ S .
Company - . -
Street ~ R _ _ .
City. - Zone___ State_ .

25A




f sowething now!

Leading members of the aviation industry have long known
about this means of measuring aircraft and missile antenna
radiation patterns. In the course of various engineering pro-
jects, they have come repeatedly to Airborne Instruments
Laboratory with antenna test problems. As always, Airborne’s
scientists sought to create equipment, singularly perfect in
performance yet flexible enough to meet many specific needs.
Their efforts resulted in the Type 105 Model Range System,
which automatically records polar plots of the relative field
strength of aircraft radiation patterns.

The Type 105 System, however, is not only important within
itself. Out of its totality have emerged several significant de-
vices, designed for many recording purposes. Among these
are the 116R Polar Pattern Recorder, the Type 20 SWR In-
dicator, and the Type 373 Rectangular Coordinate Recorder.

Here again is an example of creative initiative, by AlL en-
gineers, providing a continuous succession of advanced in-
struments for America’s industrial progress.

Send for information about the 105 Model Range System
and literature on other recording devices.

Type 20
Type 373 Rectangular SWR Inéipcator
Coordinate Recorder

AIRBORNE
@) INSTRUMENTS

Type 116R Polar
Pattern Recorder

-

LABORATORY

160 OLD COUNTRY ROAD ¢ MINEOLA, NEW YORK
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A New Frequency Standard
with Stability of 0.01 Cycles Per Day

New freedom in frequency measurement and frequency synthesis techniques
is made possible with the new Collins 10K-1 Frequency Standard. Systems may
now be designed without compromise for inadequale frequency and time
stability, The 40K-1 provides a sine wave output [requency of one me with
stability of one part in 10" per day. It may be used as cither a secondary frequency
standard or hase frequency generator. A malching rack mounting power
supply provides the necessary power and metering facilities for
one or two 40K-1 oscillators.

SPECIFICATIONS

40K-1 Standard
Output Frequency: | mc
Output Voltage: 2 v RMS into 5000 ohms
Frequency Stability: One part in 10*/day
e Duty Cycle: Continuous duty
— Ambient Temp. Range: —40 to +50°C
Ambient Humidity: 0 to 95°RH
Number of Tubes: 8
/ Size: 19" open relay rack mounting, 834" high, 7 deep
Weight: 15 pounds

s
N\
\

N PARTS PER BILLION
\

ES
=}

30 / 426A-1 Power Supply
Power Source: 115/230 volt, 50-60 cps a-c
Metering Facilities: d-c supply voltages, AVC and oven
o[ / output of two 40K-I oscillators
Size: 19” wide open relay rack mounting, 83" high, 7" deep
‘ . . B | T—— Weight: 60 1bs.
3 a s & 7 8 9 0 1 2 Price complete with 426A-1 powes supply $2,250.00.
HEES OF G Available for delivery in August, 1955. Contfact your
neorest Collins office for defoiled specifications.

FREQUENCY CHANGE |

o
=
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COI.I.INS RADIO COMPANY | ceoar rarins, 1owa ﬁﬁ

261 Madison Avenue, NEW YORK 16, NEW YORK

1200 18th Street N. W., WASHINGTON, D. C. \_/
1930 Hi-Line Drive, DALLAS 2, TEXAS

2700 W. Olive Avenue, BURBANK, CALIFORNIA

COLLINS RADIO COMPANY OF CANADA LTD.
74 Sparks Street, OTTAWA, ONTARIO




Pioneers in Development
of Vibration-Resistant
Electrical Connector

The unsatisfied demand for a rugged, dependable connector
capable of meeting the exacting requirements of modern aircraft
led the Scintilla Division of Bendix* to develop the first
vibration-resistant electrical connector. These connectors using
the revolutionary new insert material known as Scinflex were
first used on Scintilla Division’s ignition equipment for piston
engines.

So outstanding was the performance of this new and better
connector that its acceptance and use have now become
world-wide. Today the Scintilla Division is a major contributor
to the electrical connector industry.

This pioncering has never stopped. Bendix was first in the
field with cadmium plated connectors, which were later made
a requirement of military specifications. Qur latest contribution
is the best engineered closed entry socket contact available

anywhere—one which cannot be mechanically overstressed.
*TRADE-MARK

. SCINTILLA DIVISION OF ol
?9” o SIDNEY, NEW YORK 7@”0/

Export Sales:
Bendix International Division ¢ 205 East 42nd St., New York 17, N. Y.

FACTORY BRANCH OFFICES:
117 E. Providencia Ave. Burbank, Calif.,, s Stephenson Bldg., 6560 Cass
Ave., Detroit 2, Mich. « 512 West Ave., Jenkintown, Pa. s Brouwer Bldg.,
176 W. Wisconsin Ave., Milwaukee, Wisc. ¢ American Bldg., 4 South
Main St., Dayton 2, Ohio ¢ 8401 Cedar Springs Rd., Dallas 19, Texas
* Boeing Field, Seattle 8, Washington « 1701 “K'* Street, N.W.,
Washington 6, D.C.

% T

‘etchedand
_electro formed
_precision ’

BUCKBEE
MEARS
COMPANY

Llindeke Building
SAINT PAUL 1, MINNESOTA
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revolutionary Al“MIN UM CORE BOX’ construction

withstands HIGH TEMPERATURE °* VACUUM IMPREGNATION

HEAVY WINDING STRESSES °* SHOCK and VIBRATION

This is a development which calls for immediate changes in
purchasing specifications for Tape Wound Cores, because intro-
duction of the Aluminum Core Box means designing your toroids
around four important new advantages:

1.

23

Use of an aluminum core box means the new Magnetics, Inc.
tape wound cores will withstand tempcratures of at least 450° F.
Becausc of the unusual seal provided by forming the aluminuin
over the silicone glass scal, true vacuum impregnation of your
coils is now possible. Varnish cannot penetrate the core box and
affect magnetic properties of the tape.

The strong aluminum construction absolutely prevents deflec-
tion of the core box when coils are wound—a distortion-free
construction which means no change of magnetic properties.

. Cushioned with an inert material, the tape winding in the core

box is protected against vibration and shock. In most cases it is
so completely minimized that it is no longer a problem.

Because of the many advantagces of these new Magnetics, Inc. Tape
Wound Cores, it will pay you many times over to specify “Alumi-

num Core Boxes™ on your next order,

traTenT PENDING

PROCEEDINGS OF THE LR.E. May, 1955

Immediately available in 109 stand-
ard sizes, using all commercially

available magnetic materials.

ALL %%z/wm - rantond

For full details, write for
Bulletin TWC-200
Catalog TWC-100

MAGNETICS inc.

DEPT. 1-21, BUTLER, PENNSYLVANIA

29A



New CLARE Type 11
Springdriven

Stepping Swiich

compact design
& provides millions
, v"‘*/ of steps without
" any readjustment

This new cLARE Type 11 Springdriven Stepping
Switch is the latest in the CLARE line of uniselectors, or
rotary switches, for completing, interrupting, or chang-
ing the connections in a succession of electric circuits in
— response to momentary impulses of current.

1 ® Like the larger and older switches in the CLARE line —
Types 20, 26, 40 and 52—this sturdy, fast-stepping
o little switch is capable of many different applications,
H such as:

s°
18
@

) . ® Selecting any desired point in a series
® @ ® Selecting the first unoccupied point in a series
3 . ® Sequence controlling: automatically controlling a
series of operations in a predetermined manner
® Counting and totalizing
® Generating timed pulses
® Monitoring

|
1

The cLARE Type 11 Switch is designed to be free from
critical adjustments. The few adjustment points are
unusually easy to reach when required, but choice of
materials and design provides millions of steps without
any readjustment.

Send for Engineering Bulletin No. 121 for complete
information on the new CLARE Type 11. Address:
C. P. Clare & Co., 3101 Pratt Blvd., Chicago 45, 1ll.
In Canada' Canadian Line Materials Ltd., Toronto 13.
Cable Address: CLARELAY.

55 G IDAR{E
~ : Small lustrated b 0 (0
- mall size is illustrated by . .
\,— this cutaway view, showing a three- n dUSf.rld I ‘
level switch hermeticolly sealed in a can field | 4
commonly used to enclose one CLARE Type C Relay




Multiple Unit
Carbon Controls

—in New Cost-

Saving Design

Resistance values: 250 ohms to 10 megohms, in a variety
of tapers.

Shaft: Hex phenolic, with slotted end; lengths — zero up
to %" FMS in Y4 increments.

Rear view shows simple,
rugged design, with re-
sistance wafer attached
directly to phenolic panel.

Parts distributors in all major cities stock Mallory
standard components for your convenience.

Serving Industry with These Products:
Electromechanical —Resistors ® Swilches » Television Tuners ¢ Vibrators
Electrochemical — Capacitors e Rectifiers ¢ Mercury Batteries
Metallurgical—Contacts @ Special Metals and Ceramics » Welding Materials

PROCEEDINGS OF THE I.R.E. May, 1955

COMPLETELY new type of carbon control
Ajust developed by Mallory offers opportuni-
ties for important savings in your production.
Available in single, dual and triple units, this
model features a unique strip-type phenolic
panel construction that is particularly appli-
cable to TV alignment controls.

SAVES PRODUCTION TIME...

A dual or triple unit can be mounted in no more
time than your assemblers now need for a
single control.

REDUCES COMPONENT COST...

The new simplified design makes it possible for
Mallory to produce multiple units at costs ma-
terially lower than that for a corresponding
number of conventional single controls.

FLEXIBLE DESIGN. ..

This unique design offers many adaptations . ..
at low cost. Phenolic hex shaft with screw
driver slot makes for ready adjustability and is
supplied in 1§’ increments of zero to 7" FMS.
Terminals can be solder lugs or wire wrap
solderless type. Mounting arrangement can be
holes for riveting or twist tabs. Resistances
cover the range from 250 ohms to 10 megohms,
with rotational stop provision.

Minimum spacing of shafts . . . 132" between
centers . . . is identical with that required for
single controls. You can install the new units as
direct replacements in many existing chassis
and mounting plate designs. Special center
spacings can, of course, be supplied.

Plan to take advantage of these new economies
in the equipment you are now designing . . . and
investigate the possibilities for using them in the
products you are now manufacturing. For tech-
nical details, and for engineering assistance by
Mallory specialists, write or call Mallory today.

Expect more...Get more from

MALLo

P. R. MALLORY & CO., Inc.,

INDIANAPOLIS 6, INDIANA
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G.E. MECHANIZED PRODUCTION
AT LOWER COST...ASSURES

Both types offer high reliability at temperatures

Take aclose look at the tran-

a more uniform product.

sistor values G.E. now offers. In military and commercial

Because production lines are applications these G-E tran-

now mechanized, these tran- | sistors offer precision quality,

sistors are made in less time topmost reliability at mass-

at reduced cost. Machine volume prices!

methods today assure strictest General Electric’s P-N-P

-adherence to the top quality ' junction transistor, 2N43A, is
standards demanded of all TYPE 2N43A the first to be written into Air
General Electric Germanium Products. Force specifications! MIL-T-25096

Mechanization results in CON- (USAF) was actually written around this
TROLLED CHARACTERISTICS, re- G-E product which was developed for the
moving any inaccuracy on the part of military. Now it serves an ever-increas-
the operator. Narrow limits are built ing number of commercial as well as
into production transistors giving military applications.

e e - -
= BEy 34 e

APPLICATIONS AND |

T

TYPICAL USES: Audio and Intercom Amplifiers, 5 DESIGN FEATURES:

Amplifiers, Carrier Current Amplifiers, | g
P T S CIRD i |  STURDY CONSTRUCTION...meets critical
1 military tests for shock, vibration,

humidity, life.
SEALED JUNCTION...contamination gases

SPECIFICATIONS OF THE 2N43A
and USAF 2N43A

e o

Absolute Maximum Ratings: { permanently eliminated!
“““;"f%i:;ge ) - | HIGH POWER OUTPUT... case design makes
(Referred to base) —45 vols ¥ possible a collector dissipation of
Collector Current —50 ma ] 150 mw.
Collector Dissipation 150 mw
Storage Temperature 100° C HERMETIC SEAL...unaffected by moisture.
Collector Cutoff Current LONG LIFE...no change in characteristics
(—45 volts) — 10 microamps during life of equipment.
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MAKES TRANSISTORS AVAILABLE
CONTROLLED CHARACTERISTICS

up to 100°C...are now available in production lots!

HIGH FREQUENCY TRANSISTOR

A new, revolutionary manu-
facturing technique, the ex-
clusive G-E rate-growing
process, coupled with the all-
welded hermetic seal, now

makes possible extra long
life, and noticeably-reduced TYPE 2N78
manufacturing costs by —

@® Making 2000 or more transistors from one
rate-grown crystal.

® Achieving uniform characteristics in all 2000
transistors—eliminating wasteful rejects.

ettt RPN AR I R e U Kb arve
APPLICATIONS
For pulse and switching circuits, RF and IF ampli-

fiers; high-frequency test equipment; telephone
repeaters.

SPECIFICATIONS
Collector Voltage (Referred to Base) 15V
Collector Current 20 ma
Emitter Current —20ma
Storage Temperature 100° C.
High Frequency Gain at 2 mc 13db

-y e T P A S et e ™

® For further details on specifications and prices, :
write General Electric Co., Section X5255, Germa- Billet of germanium is removed from furnace, prior to
nium Products, Electronics Park, Syracuse, N. Y. cutting into enough tiny pellets for 2000 transistors.

P’ogress Is Our Most Important Prodvct

GENERAL @3 ELECTRIC

PROCEEDINGS OF THE [.R.E. May, 1955 33a



N[ w CHARACTERISTIC-CURVE
TRACER.. Type 570

Pictures Dynamic

Vacuum-Tube Characteristics <

The Tektronix Type 570 Characteristic-Curve Tracer pre-
sents an accurate graphic analysis of vacuum-tube character-
istics under almost any conceivable operating conditions.
Circuit design can now be tailored to more closely fit the
operating characteristics of available tubes. Tubes can be
selected faster and more accurately for circuits requiring
other than average vacuum-tube operating characteristics.
Two-socket arrangement with front-panel switching permits
rapid comparisons between any two tubes, or two sections
of the same tube. You can also make rapid comparisons
with preselected curves outlined on a crt mask. Patch-cord
connector system with socket-adapter plates gives you com-
plete control of operating-condition setup. Various socket-
adapter plates furnished and wide range of heater voltages
available fit the requirements of practically all receiving-
type vacuum tubes,

Displays Families of Curves on CRT Screen
Choice of four to twelve characteristic curves per
family —with as many as eight positive-bias
curves per family.

Plots All Important Characteristics
Plate current against plate voltage. Fig. 1
Piate current against grid voitage. Piate current— piate voitage
Screen current against plate voltage.
Screen current against grid voltage.
Grid current against plate voltage.
Grid current against grid voltage. Series of pentode characteristic curves with grid
Calibrated Controls voltage changing 2 volits/step from +16 v to

. . below zero, illustrating Type 570 operation with
Accurate current and valtage readings directly elght posiﬂ,ve-bias curves per family. Vacuum

Fig. 2
Screen current—plate voltage

from the crt screen. tube is a 6AQ5, under these conditions: Plate
load...300 ohms, peak plate voltage... 100 v, Fig. 4
Wll:le Display Ranfge 0.02 ma/di screen-grid voltage . .. 100 v, vertical scale Plate current— grid voltage
current ranges from 0.02 ma/div to «+. 10 ma/division, horizontal scale, fig. 1, 2,
50 ma/div. and 3 ... 10 v/division, fig. 4, 5, and 6 . . .
9 voltage ranges from 0.1 v/div to 50 v/div, 2 v/division.
11 series-load resistors from 300 ohms te
1 megohm. Please call your Tek-
7 grid-step values from 0.1 v/step to 10 v/step, tronix Field Engineer
or Representative for
Price—$925 complete specifica-

tions, or write to:
f.0.b. Portland (Beaverton), Oregon

Tektronix, Inc.

Fig. 5
Screen current—grid voltage

Fig. 6
P. O. Box 8318B, Portland 7, Oregon Grid :urrem's—grid voltage

CYpress 2-2611 Cable: TEKTRONIX
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Speaking of resistor quality

. it is worthy of note that Stackpole Fixed
Resistors are one of the most
widely used brands in
meeting today’s exacting

specifications.

Speaking of resistor
supplier co-operation

... the Stackpole record of personal attention to detail
in matching resistor requirements and of following through
with "on time" deliveries of dependable, fully

quality-controlled units, speaks for itself.

Electronic Components Division

STACKPOLE CARBON COMPANY, St. Marys, Pa.

STACKPOLE

FIXED COMPOSITION

R ESI STOR RS

Backed by the keen personal interest

and full co-operation of the specialists who produce them

PROCEEDINGS OF THE IL.R.E. May, 1955




Never before!

NOT 2: (motor)+ (gear train)
BUT ONE homogeneous unit

New Power Motor—Gear-Train

1. Unique: Not 2 separate units

but a single entity. An entirely
new principle—another OSTER

“first.”’
2, More Versatile: Any output
speed from 10,000 to .3 RPM.

3. Extremely High Torque Capac-
ity: e.g., 100 #-in. at 523:1 and 1600

#-in. at 10,500:1,

4. Lighter-Smaller: e.g., 10-1/2 oz.,
1-1/2"dia., 3-1/2" long at 523:1 ratio.
5. Available in28 V and 115V DC or
in28 V and 115 V 400 cycle AC

6. 1.50” dia. (Type 3094) illustrated.
Variations include 1.25" dia. (Type
3101), 1.062"* dia. (Type 3200) and
1.75"* dia. (Type 2487).
*Available soon.
For a precision speed reducer with low
backlash and low composite error at a
moderate price specify an OSTER Power
Motor-Gear-Train adapted to your indi-
vidual application. Write for further in-

Actual Size

formation TODAY.
1.50" dia. (Type 3094)

®
JOHN OSTER MANUFACTURING CO.

AVIONIC DIVISION

RACINE, WISCONSIN
Your Rotating Equipment Specialist

Other products include Actuators, AC Drive Motors, DC Motors for Special Applications, Fast Response Resolvers,
Servo Torque Units, Low Inertia Servo Motors, Synchro Ditferentials, Two-Phase Reference Generators, Tachom-

eter Generators and Motor Driven Blower and Fan Assemblies.

WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE I.R.E.

May, 1955



PROCEEDINGS OF THE I.R.E.

Mo

FREQ RANSE

In Designing Tuned Circuits the effect on Q of adding capacitors,

iron cores, or resistors must frequently be determined. The Q

of the separate components is also often needed. These measure-

ments made on Q Meters formerly available required the use of

a small difference between two large Q values in various formule.

This led to large errors. The Q Meter Type 190-A reads the

difference between the Q of a reference circuit and the Q of this

circuit when new components are added. The scale that indicates
this Differential Q has a sensitivity 4 times as great as the scale

which reads Q. The accuracy and ease with which Differential Q

can be read is greatly improved by use of the 190-4 Q Meter.

The Q Meter Type 190-A has a “Lo Q" scale which reads Q
down to a value of 5. The internal resonating capacitor is directly
read and has a vernier arrangement for accurate reading of
capacitance. The dial rotates approximately 10 times in covering
the capacitance range. All readings are made on a single meter
corrected for parallax.
SPECIFICATIONS

FREQUENCY COVERAGE: 20 mc to 260 mc. Continuously Variable in Four Ranges.

FREQUENCY ACCURACY: Colibrated to = 1%.

RANGE OF Q MEASUREMENTS: 5 to 1200.

RANGE OF DIFFERENTIAL Q MEASUREMENTS: 0 10 100.

ACCURACY OF Q MEASUREMENTS: Circuit Q of 400 read directly on meter can

be determined to occuracy of = 5% to 100 mc and to = 12% to 260 mc.

INTERNAL RESONATING CAPACITANCE RANGE: 7.5 mmf 1o 100 mmf (direct

reading) calibrated in 0.1 mmf increments.

ACCURACY OF RESONATING CAPACITOR: = 0.2 mmf to 20 mm¢
= 0.3 mmf to 50 mmf
= 0.5 mmf to 100 mmf

POWER SUPPLY: 90-130 volts—60 cps (internally regulated). Power C

55 watts.

( Specifications subject to change without notice)
PRICE: $625.00 F.O.B. Factory

May, 1955

easure Difference In

BOONTON ‘RADIO

with

The Q METER

BOONTON
RADIO CORPORATION

SINGLE, EASY-TO-READ METER
WITH PARALLAX CORRECTION
FOR ALL FUNCTIONS

Q indicating voltmeter: 50 to 400.
Multiply Q scale: 0.5 to 3.0.

A differential Q scale for accurately in-
dicating the difference in Q between two
test circuits.

Additional accurate expanded scale for
measuring low values of Q.

A counter type resonating capacitor dial
for improved setting and reading
accuracy.

Regulated power supply for increased
stability and accuracy.

Careful design to minimize instrument
loading of circuit under test.

1

BOONTON-NJ- US-A: aywtzz/&% .
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The most
valuable
reference
work

in the

world

Lropang U1

* for the electronics engineer

for buyers of component parts

for users of electronic equipment

——— ’

* for anyone who must

FIND FACTS FAST

The IRE Directory contains full information on 3000 firms manufacturing products or furnishing services
in the radio-electronic field, brought up-to-date every year.

Arranged efficiently and logically, the way an engineer thinks, for simple
location of any product or service—

675 specific products and services, arranged under
99 major headings in

4 great groups

¢ Communications
¢ Components
® Controls and Instruments

® Materials and Services

USE YOUR IRE DIRECTORY . .. IT’S VALUABLE
1955 edition coming September 15.

A‘ THE INSTITUTE OF RADIO ENGINEERS

1 East 79th Street, New York 21, N.Y.
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DIRECT

-

ONE WA?Z\

.f._

A3

STREET
TO THE
RADIO-
ELECTRONICS

~ MARKET!

r ! N,

ONE WAY(

IRE DIRECTORY
ALONE PROVIDES
PRODUCT FACTS
ENGINEERS NEED!

35,000 IRE members are the engineers
who spark new developments in the
fast-paced, fast-growing radio-electron-
jcs industry. To feed the fires of their
creative thinking, they must have the I
latest facts, That's why they turn first to
IRE DIRECTORY — a working encyclo-
pedia of products, firms and men. This
vital working information remains

within arm's reach 365 days a year. ‘

When it's packed with facts, your prod-
uct cataleg in IRE DIRECTORY “tells
and sells” the men who specify and buy
— the IRE radio-electronics engineer.

The Institute of Radio Engineers

Advertising Department
1475 Broadway, New York 36, N. Y.

PROCEEDINGS OF THE I.R.E. May, 1955
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MODEL S-14-B

DC COUPLED
REPETITIVE OR TRIGGER
1.8 us RISE

.
ANOTHER EXAMPLE OF “aleman PIONEERING ...

The WIDE BAND POCKETSCOPE, model S-14-B, hits a new high in
frequency response for light, compact, truly portable oscilloscopes. The
response extends all the way from DC to 700 KC within —2 db without
peaking. Thus providing a pulse rise time of 1.8 microseeonds. Furthermore,
sensitivity has not been unduly compromised in order to accomplish such
fidelity. The vertical sensitivity is 50 millivolts rms/inch. The sweep is oper-
ated in either a repetitive or trigger mode and covers a range from 0.5 cycles
to 50 KC with synchronization polarity optional. Other essential vertical
and horizontal amplifier characteristics include non-frequency discriminating
attenuators and gain controls as well as individual calibration voltages.
Additional provisions for direct access to all the deflection plates, the second
anode, and the amplifier outputs help to make the S-14-B a standout instru-
ment of flexibility and utility. All this plus portability! The incredibly small
size and light weight of the S-14-B now permits “on-the-spot” use of the
oscilloscope in all industrial, medical, and electronic fields. Its rugged con-
struction assures “laboratory performance’” regardless of environment.

WATERMAN PRODUCTS CO., INC.

PHILADELPHIA 25, PA,
CABLE ADDRESS: POKETSCOPE WATERMAN PRCDUCTS INCLUDE

= $-2.C SAR PULSESCOPE®

$-%-A LAB PULSESCOPE

S-6-A BROADBAND PULSESCOPE
$-11-A INDUSTRIAL POCKETSCOPE®
$-12-B JANized RAKSCOPE®
$-14-A HIGH GAIN POCKETSCOPE
$-14-B WIDE BAND POCKETSCOPE
$-15-A TWIN TUBE POCKETSCOPE
RAYONIC® Cothode Ray Tubes

and Other Associated Equipment

A
WATERMAN PRODUCTS

30A



COMPLETE LINE OF CORES
TO MEET YOUR NEEDS

% Furnished in four standard
permeabilities — 125, 60, 26
and 14.

% Available in a wide range of
sizes to obtain nominal in-
ductances as high as 281
mh/1000 turns.

% These toroidal cores are given
various types of enamel and
varnish finishes, some of
which permit winding with
heavy Formex insulated wire
without supplementary insu-
lation over the core.

® @ 6 6 06 0 06 5 0 06 0 0 -~ 0060 00600 0000 060000

HIGH Q TOROIDS for use in
Loading Coils, Filters, Broadband
Carrier Systems and Networks—
for frequencies up to 200 KC

For high Q in a small volume, characterized by low eddy current and
hysteresis losses, ARNOLD Moly Permalloy Powder Toroidal Cores
are commercially available to meet high standards of physical and
electrical requirements. They provide constant permeability over a wide
range of flux density. The 125 Mu cores are recommended for use up to
15 ke, 60 Mu at 10 to 50 kc, 26 Mu at 30 to 75 k¢, and 14 Mu at 50 to
200 kc. Many of these cores may be furnished stabilized to provide
constant permeability (+0.1%) over a specific temperature range.

*Manufactured under license arrangements with Western Electrie Company waD a74s

e —ros

D ENGINEERING (OMPANY
! SUBSIDIARf or AELEGHEQ? '-Ué"-ui* STEEL CORPORATION
General Office & Plant: Marengo, Illinois

: DISTRICT SALES OFFICES . .. New York: 350 Fifth Ave.
"~ Los Angeles: 3450 Wilshire Blvd. - Boston: 200 Berkeley St.

g
D:
=2
=
=

i

NI
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OHMITE
AMRE@@N®ReIays

HIGH QUALITY, GENERAL-PURPOSE
RELAYS FEATURING COMPACTNESS,
DEPENDABILITY AND LONG LIFE!

4
hermetically

sealed or
dust-protective

enclosures

30 TYPES

available from
STOCK
Current ratings up to 25 amp, AC or DC 5;:;\

When you want the utmost in relay dependability, protective enclosures. Order from the 30 stock
investigate the Amrecon line. Amrecon relays are types. or let Amrecon’s engineers help you wark W 2',0
!

designed, produced, and tested in the new, air- out special relay applications.

conditioned Ohmite plant. ’
These m_gge(lly built roflays !lave the ability to AMERICAN RELAY & CONTROLS, Inc \

handle power loads usually requiring larger, heavier \

units. Thev are built to meet rigorous aireraft relay 3617 Howard St., Skokie, Hlinois (Suburb of Chicago) \

standards, and are particularly adapted to mobile

equipment where severe shock and vibration are

encountered. ] ) =] i @
Amrecon relays are available with serew, plug, r J- ! “ ‘-?ﬁ%».%
. . . . a2
or solder-wire terminals; in a variety of contact JJ —7 - —".f-“%‘@

arrangements; with hermetically sealed or dust- MANUFACTURING COMPANY

a subsidiary of



COMPLETELY
SELF-CONTAINED
FIELD TEST INSTRUMENTS

FREQUENCY
STANDARDS

These precision-built field test instruments were designed by
Frequency Standards to provide rapid and accurate means of
frequency measurement in the field. Frequency is determined

by means of a micrometer dial. This reading is translated to
frequency by accurate individual calibration charts or curves. <=
Transducers, fittings, and cables can be supplied to meet the
requirements of customers and convenient storage space for
these items is provided in the lid of the instruments.

MODEL FREQUENCY RANGE ACCURACY
91244 900-1200 MC  .01%,
121744 12001700 MC  .02%,
1723-4  1700-2300 MC 029,
23354 23003500 MC .02,
35454 3500-4500 MC  .01%
4458-4 44005800 MC  .01%,
5882-4  5800-8200 MC .01,

SPECIAL
CAVITY
DESIGNS

Frequency Standards maintains
complete facilities for the de-
sign and manufacture of Refer-
ence Cavities, Preselector Cavi-
ties, and Filters to customers'
specifications or blueprints. Our
facilities also permit quantity
production of complex wave-
guide assemblies.

ILLUSTRATED
BULLETINS

SENT ON N N
REQU EST e Address inquiries to R&/

BOX 504

\ /’/
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NEWLY EXPANDED TI LINE NOW INCLUDES 15
SINGLE CRYSTAL JUNCTION TYPES IN 20%
VOLTAGE RANGES FROM 4.7 TO 470 VOLTS!

. A
high temperature conditions call for silicon diodes from g
Texas Instruments — your most experienced source of sup-
5t Y Xp P
L ply for silicon semiconductor devices. The first commercial ]
producer of silicon transistors, TT has produced for commer-
cial and military use many thousands of silicon junction
@ diodes and triodes. TI now introduces a completely new
line of silicon diodes including many high voltage types,
greatly increasing the application for these reliable devices.
Bl[®]D This new line features types with characteristics stable to
yp
150°C.
TI[
Maximum Ratings Typical
low back current, anothcr im- Maximum Ratings at 25°C at Elevated Temperatures (;:p;c&y
8 . =500
portant characteristic of Tl gt § i § CForwara) Rectined| Ambr. Rectod 'Temg.:c
SlllCOn )unctlon dlodes opens Rev. | Break- | Current 25° Reverse | Dissi- | Forward| ent Reverse | Dissi- | Forward| 25°C
9 ’ Tl |Working| down Current | pation| Current| Temp.| Current | pation Current | Rev. Volts
up Stl“ more space and WClght Type | Voltage | Voltage | Ma. |Voits| Amperes® | mw ma °C Amperes*® mw ma —12vt
saving circuit design possibil- . =
ities. With back current as oy 600C -1 30| 3 1 11-108@-1v|100 25 100 | 0.4-10 40 15 2.5
2s 0.001 microamp at rated wicl =1 00| 3 | 1]1-10%e1vfio0| 25 | 150]05-10+f 20 | 10 | 25
voltage for many types, these 60aC| 47| 55160 | 1] 1-107 [150] 100 | 150| 05-10*| 40 | 40 | 2
S‘llc°“, JELCIos d§°dcs can be co6c| 68| 753 | 1| 1-107 [150] 90 | 1s0f 05-10¢ 40 | 35 | 16
used in applications where
high operating temperatures 608C| 10.0| 110|25 1 1-10-7 1125 75 1501 0.5-10-¢| 20 25 12
and low back current require- o0l 150l oliz | 1| 1107 |125] 60 | 1s0{ 050+ 20 | 20 | 7
ments ma!(c germanium 612C| 22.0| 25.0| 7 1 1-10-7 1125 50 150f 0.5-10%| 20 20 5
diodes ““5‘“‘3‘?1"' . 61ac| 330] 370] 5 | 1| 1107 [125] 35 | 150[ 0510+ 20 | 15 | 35
100 per cent inspection and -
. 10~ . -1
aging of every TI diode as- 616C| 470 5201} 3 1 2-10 100 30 125| 0.4-10 20 15 25
sures maximum rcliability. 618C| 680 750] 1.5/ 1 2107 100 25 1251 04-101} 20 10 2.0
Thoroughly tested at high | Feocf1000[ioof os] 1] 2107 [i00] 20 | 125 0420¢) 20 | 8 | 1%
temperaturcs, these uniformly 22c|150011700] 65| 8| 2107 | 9| 15 | 100{0310¢f 30| 5 | 12
high quality silicon diodes will
e ease eloctronic cquipment || 626[200]200[ 3 | 4] 0410% | 80} 10 | 71} 02104 0| s | 10
dependability where heat, s6c{30 0300 2 | 4| 10 | 75| 7 | Tjo2l0¢f 0| 4 ] 09
shock and vibration are g2scla00ls00| 1 | 4| 100 |70] s | 7mfozi04f 20| 3| 07
problems. Every unit is her-
metically sealed, providing + At maximum working voltage.
maximuim Protectlon against + On types 604C, 606C, and 608C reverse voltage was reduced below breakdown voltage.
ambient moisture.

May. 1955

For detailed information about TI's complete linc of silicon

junction diodes, write for Bulletin No. DL-S 431.

TEXA

6000 LEMMON AVENUE

S INSTRUMENTS

N CORPORATED

DALLAS 9,

TEXAS

IQKL
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=
7 Now!

' Measure impedance easily
on high noise level cir;uiis

Sierra 166 Carrier Systems Impedance Meter

New Sierra Model 166 is specifically de-
signed for measurements on high noise
level power and telephone lines and cir-
cuits where conventional instruments are
ineffective. Covering all frequencies from
30 ke to 300 ke, it can be used with signal
sources ranging in output from % to 1600
voltamperes.

Model 166 is ideal for determining im-
pedance vs. frequency characteristics, and
its wide impedance range permits use
(through series coupling capacitors) on

“hot” lines. On low noise level laboratory
circuits, the instrument measures imped-
ance using a standard vacuum tube volt-
meter as a detector. Under less ideal
conditions, impedance may be measured
conveniently by using a frequency selec-
tive voltmeter (such as Sierra Models
101B, 104 or 108) as the detector.

l

Brief specifications of new Model 166 are |

given here. Please write tor complete data
on Impedance Meter and Sierra Carrier
Frequency Selective Voltmeters.

TENTATIVE SPECIFICATIONS — MODEL 166

Frequency Range:
Inductive Reactance Range, XL :

At a given frequency, f,.:
Capacitive Reactance Range, XC:
At a given frequency, f, . :

Resistance Range, R:
Accuracy:
Maximum Signal Input:

Dimensions:

Weight:
Specifications subject

30 kc to 300 ke
30 to 3000 ohms at 100 kc
X _ (X dial reading) fy.

L=
100
30 to 3000 ohms at 100 kc

X(:___100 (X iil‘aljadlng)-

fkc
0 to 1000 ohms
*5% on impedance magnitude and phase angle

1600 voltamperes, not exceeding 400 volts,
or 4 amperes, whichever is larger.

1114 inches wide, 874 inches high
and 814 inches deep, over all
Approximately 8 ibs.
to change without notice.
Sierra Electronic Corporation

San Carlas 2, California, U.S.A.
Sales representative in major cities

HIGH FREQUENCY
FOR | LiGH VOLTAGE

SPACE SAVING APPLICATIONS

GARDE

Miniature & Sub-Miniature
INSULATED STAND-OFFS,
FEED THROUGHS & SPACERS

TIe
YL
FTELITT!

HERMETICALLY
SEALED HEADERS

\ coiL rorms )
ik e

MULTIPLE TERMINAL
CONNECTOR HEADS

Molded as a unit with Bus Bars
require no insulating backing.

For users to properly assess
the outstanding features and ad-
vantages of Garde Components.
samples will be sent on request. A
detailed technical catalog is now
available. Be sure your name is
on our mailing list.

We have complete facilities to
accommodate your special re-
quirements, ranging from Engi-
neering Consulting Service to Pre-
cision Design and Production,

GARDE

MANUFACTURING COMPANY

MOLDERS

Manufacturers of Carrier Frequency Voltmerers, Wave
Analyzers, Line Fault Analyzers, Directiona' Couplers,
Wideband RF Transformers, Custom Radic Tansmitters,
VHF-UHF Detectars, Yariable Impedance Caiibrated RF
Loads, Reflection Coefficient Meters, Bi-Directional Power
Monitors, Television Waveform Monitors, Csler Television
Picture Monitors, Impedance Meters. 2303

a

S
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OF THERMOPLASTIC AND
THERMOSETTING MATERIALS

588 Eddy Street, Providence 3, Rhode lslond
Sales Representatives in Principal Cities
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/5 ) NOW...
/& you can DIP-SOLDER
resistor connections
) with the NEW SPEER
) SOLDER-BATH RESISTOR

Q)
J

Found: the answer to automatic soldering of resistors
to printed circuit terminals. Speer’s new solder-bath
resistor assures secure dip-soldered connections . . .

without flux
without re-tinning

Here’s a resistor specifically made for efficient dip-
soldering on modern assembly lines. The high solder-
ability of its specially tinned leads gives a firmer
joint - closer to the body of the resistor.

Perhaps you are employing or developing automatic
production of electronic components - based on
printed circuitry. Now’s the time to get all the details
on a resistor designed for automatic dip-soldering:
the Speer solder-bath resistor!

Send coupon for complete information.

A SPEER RESISTOR DIVISION
m SPEER CARBON COMPANY
L~ Wl Bradford, Pennsylvania

| RESISTOR | Other Divisions: Jeffers Electronics
v Internctionol Grophite & Electrode

o —
o
— —
—
——
e
— \
——
—
——
— —
=

N
‘ ER RES\STOR pIVISIO

\ SS‘::Eeer Carbon C;:::\?:ny ‘
R e d $ull story on your ‘
Please sen

colder- path resistor.

L iadea
Name - ) R a "/;_ b
Title - s = PO -

\\ Company - - e— — /" ‘

\ - i /""_”—‘—‘//’,
| Address— ISP J
| — — - -




...the Eimac

4X5000A

Ceramic Radial-Beam

T B 9 Power Tetrode
:&x\ﬁ\h\‘“ iz ; The Eimac 4X5000A ceramic radial-beam power

i.

“3\

tetrode, with a 5kw plate dissipation rating and
16kw power output in typical Class-C telegraphy
operation fills a power gap in the tetrode field.
Rugged ceramic replaces glass, increasing im-
munity to damage by thermal and physical
shock, and stack type production techniques as-
sure uniform quality characteristics. Straightfor-
ward coaxial structure allows the advantages
of low lead inductance. An integral finned
anode permits improved cooling with low air
pressure. Especially suvitable for Single Sideband
operation, the versatile 4X5000A handles high
inputs without going into the positive grid region
and delivers 10kw peak envelope power output
with zero driving power in typical Class-AB3
operation. High power gain, low inter-electrode
capacitances, simple circuit needs and non-
emitting grid wire, inherent Eimac tetrode fea-
tures resulting from over 20 years of transmitting
tube specialization are, of course, maintained.

TYPICAL OPERATING CONDITIONS
Frequencies up to 30 Mc

Class-C Class-C
Telegraphy Plate Mod.  Class-AB1

D-C Plate Valtage 7500 5000 7500 valts
D-C Screen Valtage 500 500 1250 volts
D-C Piate Current 2.8 1.3 1.9 amps
D-C Screen Current .500 170 .200 amps
D-C Grid Current .250 .045 0 omps
D-C Grid Vaitage —350 —~400 —300°valts
Peak R-F Grid Valtage 590 520 300 valts
Driving Pawer 150 25 0 walts
Screen Dissipation 250 85 250 waotts
Plate Pawer Input 21 6.5 14.2 kilowatts f
Plate Pawer Output 16 5.5 10 kilowatts 4

*In the Class-AB; operating conditions listed, adjust grid bias
to obtain 500 mo d-c plote current with zero driving voltage.

The above operating conditions show approximate grid
driving power and plate power output. Allowance must be
made for r-f losses in practical circuits.

4

A4 WA

For further information, contact our Technical
Services department.

EITEL-McCULLOUGH, INC.
SAN BRUNO, CALIFORNIA
The World’s Largest Manufacturer of Transmitting Tubes
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CAPACITORS by General Electric

MICRO-MINIATURE

For low voltage d-c miniaturized electronic
equipment (hearing aids, walkie-talkies,
paging systems). Ideal for transistorized
assemblies. Ratings 1-8 uf at 4 v. d-c, 1 uf
at 8 v. d-c, 0.5 uf at 16 v. d-c. Tolerance —0
to +2009%. Temp. range —20 to +50° C.
BULLETIN GEA-6065.

PERMAFIL-IMPREGNATED

Designed to meet requirements of MIL-C-
25A, characteristic K specifications, and are
suitable for high-temperature operation.
Ratings 0.05—1 uf at 400 v. d-c. Telerance
+10%. Temp. range —55 to +125° C.
BULLETIN GEC-811.

ENERGY STORAGE

For use in high magnetic fields and high
intensity arc discharge. Ratings: may be
built as high as 2000 joules (watt-seconds).
Tolerance =10%,. BULLETIN GEA-4646.

TANTALYTIC*

For electronic equipment requiring small
size, low leakage current, long shelf life,
wide temperature range. Plain or etched
foil, and polar or non-polar types, suitable
for a-c or d-c. Ratings 0.25—580 uf, 3.75—
150 v. Tolerance =207, (plain foil), —15 to
+75%, (etched). Temp. range —53 to

+85° C. BULLETIN GEC-808.

Mgrm—r oy —

STANDARD COMMERCIAL

For motors, filters, communication equip-
ment, luminous-tube transformers, indus-
trial control. Ratings dual rated units (a-c or
d-c) rated at 0.01 —50 uf, at 236-660 v. a-c,
400-1500 v. d-c. Single rated units also
available. Tolerance =107%,. Temp. range
—55 to +85° C. BULLETIN GEC-809.

NETWORK

For guided missiles, aircraft, radar equip-
ment. Ratings: built to user specifications.
Temp. range —55 to +125° C, or to user
specifications. BULLETIN GEA-4996.

NOTE: All copacitonce tolerances are given ot +25° C.

Bogress /s Ouvr Most Important Prodvct

GENERAL @3 ELECTRIC

PROCEEDINGS OF THE I.RE. May, 1955

METAL-CLAD TUBULAR

For d-c uses where reliability under severe
operating conditions is required (military
electronic equipment). Ratings 0.001 —1 uf
at 100, 200, 300, 400 and 600 working v. d-c.
(Can be applied to a-c circuits with adequate
derating.) Tolerances =5, =10, or =20%,.
Temp. range —55to +125° C. BULLETIN
GEC-987.

DRAWN-OVAL

For air conditioning and refrigeration equip-
ment, fluorescent lamp ballasts, business
machines, voltage stabilizers. Single, dual
or triple-section types. Ratings 1 —20 uf at
236-660 v. a-c, and 1-15 uf at 600-1500 v.
d-c. Tolerance =109,. Temp. range —30 to
+70° C. BULLETIN GEA-5777.

*Reg. trademark of General Electric Company.

SEND COUPON BELOW for complete in-
formation about G-E capacitors.

| —
| General Electric Co. I
| Section H442-25 |
| Schenectady 5, N. Y. |
| Please send me capacitor bulletins I
| checked below. |
! O GEA-4646 O GEC-808 l
[ O GEA-4996 O GEC-809 |
| O GEa-5777 O GEC81T |
| 0 GEA-6065 0O GEC-987 I
[ |
I Name ... . . i |
l Position . _ ... . l
| I
| Company ... i

i
: Address.._ ... |

]
I Gty Snme——— Zone._..__State._.______. |
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LaMPHENOLZ

26 SERIES
OF RACK & PANEL CONNECTORS

Interconnection of vital electronic equipment demands a wide
variety of connector designs. At ampHENOL this demand has
resulted in the most comprehensive connector line available to
the electronics industry —AN connectors, RF connectors, Blue
riBBONs, and hundreds of special components. In the latter cate-
gory are the 26 series of Rack & Panel connectors, which includes
three distinctly different designs, each offering excellent design
and mechanical characteristics.

4,5, 7 & 9 Contact Miniature Connectors

Designed to cover a wide range of miniaturized applications
by the use of interchangeable hardware and contacts. Hex nut
type has threaded body for panel mounting without the use of
external shells. Locking Clip type permits positive mating with
Hood & Cable Clamp type. All with male or female contacts.
Bodies molded of ampHENOL 1-501 blue: gold plated contacts.

14, 15, 18, 21 & 34 Contact Miniature Connectors

Extremely small pin and socket type connectors available in
numerous contact arrangements. Have guide pins and bushings
for positive alignment. Contacts are brass, gold over silver
plated. Bodies are melamine.

11, 15 & 20 Contact Connectors

Available with protective aluminum housings with top or side
cable outlets. Connectors have eyelets inserted in the mounting
holes for extra strength. Interlocking barriers prevent acci-
dental shorting. Bodies are mica-filled phenolic; contacts are
brass, gold over silver plated, and are molded into the insert.

AMERICAN PHENOLIC CORPORATION
chicago 50, illinois
In Canada: AMPHENOL CANADA LIMITED Toronto

Edward Wilson Kimbark (M'45) has
been appointed Dean of the School of En-
gineering of Seattle University, Seattle,
Wash. He will assume his new duties about
May 1.

Dr. Kimbark received the B.S. degree
in 1924 and the E.E. degree in 1925 from
Northwestern University. From 1932 until
1937 he attended Massachusetts Institute
of Technology where he received the S.M.
and Sc.D. degrees.

At the present time he is in Brazil
where he has been connected with the
Instituto Tecnolégico de Aeroniutica in
Sio José dos Campos, Sio Paulo, a school
for the Brazilian Air Force and civilians,
run by the Federal Government. He or-
ganized and put into operation the Divi-
sion of Electronics.

In addition to his duties in Sao Jose,
Dr. Kimbark has lectured at the Electrical
Engineering Institute of the University of
Brazil in Rio de Janeiro, and at the Electri-
cal Engineering Institute of the University
of Sio Paulo. He also has been acting as con-
sultant to the latter in the construction of
a network analyzer for teaching and con-
sulting work.

°
o

Maurice E. Kennedy (A'41-SM'47)
has been appointed Director and Chief
Engineer of the newly formed Department
of Communications
for the County of
Los Angeles. The
new department in-
tegrates all of the
Los Angeles Coun-
ty radio and micro-
wave systems, hos-
pital electronic
equipment, elec-
tronic controls and A
devices, wire sery- )
ices, telephone sys- M. E. KENNEDY
tems and switch-
boards, teletypes, and fire alarms.

Mr. Kennedy was educated at the Uni-
versity of California and the University of
Southern California.

He has for the past 18 years been
Radio Engineer and Chief Electrical En-
gineer for the Los Angeles County Flood
Control District.

Mr. Kennedy has taken an active part
in the Los Angeles Section of the IRE,
having served as Professional Group
Chairman, Vehicular Professional Group
organizer, and Chairman and Vice-Chair-
man of WESCON, and as a member of
Convention Committees. He is at present
Western Division Vice-Chairman of the
National Professional Group Committee
under Dr. W. R. G. Baker and a member
of the Vehicular Professional Group Na-
tional Committee,
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NUW ..at half the former cost

VARIAN brings you
A NEW, HIGH PERFORMANCE RELAY KLYSTRON

It's the VA-220, another outstanding example of Varian design leadership . . .
research and product engineering that brings you the most dramatic cost reduction
in the history of high performance klystrons — with no compromise in quality.

UNSURPASSED
FOR EVERY
RELAY APPLICATION

THESE ADVANTAGES
MEAN TOP PERFORMANCE

FOR COMPLETE SPECIFICATIONS . » .

iN KLYSTRONS,
THE MARK OF
LEADERSHIP IS

PROCEEDINGS OF THE IL.R.E,

%

May, 1955

Microwave relay system designers and equipment buyers have long known that
Varian relay klystrons are unmatched for frequency stability, power to override
noise, reliability and long life. The VA-220 gives you performance that even
exceeds the high standards set by Varian X-26 klystrons . . . at half the cost.

In the 6000 - 8000 megacycle band, VA-220 klystrons will consistently outper-
form all others. Here are six reasons why this sensational new klystron is your
best buy for all relay applications:

Greater Power —VA-220 high power klystrons ate
consefvatively rated. They wiil deliver more than
rated power without failure.

Greates Frequency Stability —VA-220 klystrons have
negligible frequency drift.

® Longer Life—VA-220 klystrons cam be operated at
full power for thousands of hours, at low power
for years.

Less Distortion, Less Noise—FM distortion and in-
herent noise are negligible —60 db below a 1-
megacycle deviation.

Lower Cost—VA-220 klystrons cost far less than
any other relay klystron with comparable per-
formance characteristics.

Greater Unitormiy —Varian mass production tech-
niques assure uniformity — every klystron is as
reliable as a nut and bolt.

| RESONATOR |  POWER MODULATION
TYPE | FREQUENCY RANGE VOLTAGE outpur | BANDWIDTH SENSITIVITY
VA-220°*| §925-7425mc | 750v 12watts | 35mc 375ke/v
*VA-220 B, C, D, E and F each cover a frequency range of approximately 300 mc

. and technical data on the VA-220 and other Varian klystrons, write to the
Varian Application Engineering Department today.

VARIAN associates

PALO ALTO 2,

CALIFORNIA

Representatives in all principal cities.
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® LABORATORY FOR ELECTRONICS, INC.

75 Pitts Street Boston 14, Massachusetts

OSCILLOSCOPES o MAGNETOMETERS e COMPUTERS
SOLID DELAY LINES e SPAR e SPAR-S
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ALSO KNOWS HIS OSCILLOSCOPES

Government of Specifications:
Canada among _ X-AXIS PLUG-IN UNITS
many purchasers e Model (s) 1400, BASIC, with 0.5 to

5000 cps trigger generator e 1401,
SWEEP DELAY, continuously variable from
of the new I. usec. fo 1 sec. o 1402, VIDEO
° SWITCH, time sharing circuit, BW 5 cps to
ultra-versatile 8mc. o 1403, GATED MARKER GENER-
ATOR, 0.1 to 10,000 usec. timing markers
LFE 41] e 1404, TV TRIGGER SHAPER, triggers
on composite video signal e 1405, LONG
SWEEPS, from .1 sec./cm. to 5 sec./cm.
The 411 is a specialized Oscilloscope made

versatile by 6 X-axis plug-in units. Great BASIC SCOPE
flexibility is now yours at quite reasonable
cost. Check every feature — compare
against competitive makes. And whatever o Deflection Sensitivity — 15 mv./cm. p-p
your research problem, before you buy a for both d- and a-c (max.) e Max.
new scope, call the nearest LFE Engineering Signal Voltage — 500 volts, peak e Fre-

3 . a quency Response — d-c to 10 mc. (3 db.
Representative or write LFE direct about point) e Transient Response — Rise fime

the matchless 411. {10%-909%) — 0.035 usec. e Linearity
of Deflection — Max. deflection, 5”. At
2" unipolar deflection, maximum com-
pression is 10% e Signal Delay — 0.25
usec. @ Input Termination — 52, 72, or
93 ohms e Input Impedance — 1 megohm,
30 uu f.

e Y-Axis Amplifier

o X-Axis

@ Sweep Time Range, calibrated — 0.1
usec./cm. to .1 sec./cm. @ External Sweep
Sensitivity — 2 volts/cm., p-p. e Fre-
quency Response — DC to 1 me, (3 db.
point) @ Triggers — Internal +; External
+; 60 cps; Internal Trigger Generator
5000 cps @ External Trigger Sensitivity —
1.0-100 volts for Triggers having a slope
of greater than 40 volts per second.

OTHER FEATURES

o Flat-face CRT Type 5ABP-1 (P7 or
P11 optional) — Accelerating Potential
3000-4000 volts e Deflection Plates
Accessible @ Power Requirements: 105 —
125 V., or 210-250 V., 50-60 cycles.
385 watts @ Dimensions: 13" w, 17%” h,
21" d.

PROCEEDINGS OF THE I.R.E.




Now—Accuracy:.29*

New Expanded Scale

Voltmeter Added to

SHASTA'S Complete Line

New SHASTA Model
202A VTVM
Now Available

52a

BECKMAN

= Any voltage from 100 to 500, over a fre-
quency range of 50 to 2,000 cps, may be read
to + .25% of input voltage in 39 ten-volt full
scale steps with the new ARGA Model 101
Expanded Scale Voltmeter. Smallest division on
the patented expanded scale is 0.2 volts; reading
errors due to parallax are negligible. True RMS
readings are provided by a specially-developed
measuring element.

Standard instrument has provision for direct
connection to 0-1 ma recorder. Special high or
low base voltages, modified voltage scale ex-
pansions, and switchboard or panel mountings
are available on order.

Standard Model 101 (illustrated) measures
12” wide, 8” high and 8” deep, weighs 15 Ibs.
Price, (f.0.b. factory) $360.00.

M Aoew and improved version of the Model
202, the SHASTA Model 202A Vacuum Tube
Voltmeter, offers a range of .001 to 300 volts
full scale in frequency ranges from 20 cps to
2 mc. Accuray is = 3% full scale to 100 ke,
=+ 5% to 2 mc. DB range is —60 to +50 in
10 db steps. A new 6” meter provides better
readability reducing dparallax errors and oper-
ator fatigue. Its wide voltage and frequency
range make it the ideal general-purpose in-
strument. Price is only $190.00 (f.o.b. factory).

Other SHASTA Quality Instruments

Expanded Scale Frequency Meters / A, C, Vacuum Tube
Voltmeters / Square Wave Generators / Square Wave

Voltage Calibrators / Regulated and Unregulated Power |

Supplies / Filament Power Supplies / Wide Band Ampli-

fiers / Crystal Calibrators / Impedance Bridges /7 WWV

Receivers / Low Frequency Standards / Resistance
Bridges / Intermodulation Meters

The complete line of SHASTA quality
instruments offers new high standards of
precision performance — why settle for less?
Before you specify or buy test instrumenta-

tion, see what SHASTA offers you. Write |

today for technical bulletins, complete price
lists. Please address Dept.SAS.

1. .. 3
A L4041 —
BECKMAN INSTRUMENTS INC.

P.O. Box 296, Sta. A ® Richmond, California
Telephone LAndscape 6-7730

== Industrial Engineering Notes

>

FCC Acrions

The Federal Communications Com-
mission’s rules regarding multiple owner-
ship of broadcasting and telecasting sta-
tions has been deemed invalid by the
U. S. Court of Appeals in Washington,
D. C. (Storer Broadcasting Co. vs. United
States). The court ruled that the FCC has
no authority to decide in advance and
without hearing whether an applicant for
a radio or TV station has the right of
ownership merely on the basis of the num-
ber of stations it presently owns. The court
stated that the FCC's rules which set the
ownership limits at seven TV stations,
five AM and five FM radio stations are
not merely a “formulation of Commission
policy in the licensing of stations,” as the
FCC said they were, but “binding rules
which deprive applicants of a hearing.”
The court, in its decision, stated, “It is
conceivable that in some circumstances,
common ownership of even five TV sta-
tions, though permitted by the challenged
rule, might be undue concentration of con-
trol; while in other circumstances, com-
mon ownership of a greater number might
be compatible with the public interest.
But whether so or not must be determined
on an ad hoc basis, after consideration of
all factors relevant in the determination of
whether the grant of a license would be
within the comprehensive concept which
the Act calls ‘the public interest, conveni-
ence or necessity.’”

The decision further stated that for the
Commission to decide that five, seven or
any given number of TV stations is a max-
imum beyond which no single applicant
can go is not only inconsistent with but
contrary to the “mandatory provisions of
Sec. 390(b) of the Act” and would in effect
repeal or nullify that important section
which provides for mandatory hearings in
such cases. ... The Federal Communica-~
tions Commission has finalized its proposed
rule making and amended Parts 2 and 5
of its rules, effective March 25, (Docket
11235), to regularize the shared use of the
radiolocation band 2900-3246 mc by edu-
cational stations operating in the Experi-
mental (Research) Service for instructing
and demonstrating microwave techniques.
The commission also amended Part 1 of
its practice and procedure rules to incor-
porate the requirement of a 30-day period,
instead of 20 days, for filing petitions for
reconsideration or rehearing, in conformity
with the 1952 amendments to the Com-
munications Act and present commission
procedure. . . . In response to petitions
filed by RETMA, NARTB, and other or-
ganizations, the Federal Communications
Commission recently extended until June
6, 1955, the time for filing comments re-
garding its proposed rule (Docket 11233)

(Continued on page 54A4)

* The data on which these NoTES are based were
selected by permission from Industry Reports, issues
of February 14, 21, 28 and Mar *h 7, published by
the Radio-Electronics-Televisicn Manufacturers As-
sociation, whose helpfulness is gratefully acknowl-

| edged
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PYRAMID SOLID DIELECTRIC GLASSEAL! CAPACITORS FOR

© POINT PREFERIENCE

Especially sturdy capacitors capable of with-

standing vibrational stresses of high accel-

eration and frequency, and severe shock
conditions  encountered in guided missiles
and airborne equipment.

2 Utilize new, rugged compression-seal type,

glass-to-metal solder-seal terminals. Termi-
nals will not work loose or rotate under
any operating condition.

Functional operating range from —55°C to
+125°C.

Operates normally under severe humidity
conditions.

Production tests for voltage breakdown,
capacitance, power factor, insulation resis-
tance and seal are performed on a 100%
basis.

4
ks Capacitance range: .001 mfd. to 1.0 mfd.;
z voltage range: 100 to 600 V.D.C. operating;
L] .
\z can be provided to standard tolerance of
e *+20% or to closer tolerances, if desired.
5
a
[*]
8
3
a

1. Hermetically sealed in metallic cases.
2. Power factor less than 1%.
3. Subminiature in size.

4, Available in both inserted tab and extended

+ FACTORS

foil constructions.

For complete engineering information contact your

local Pyramid representative or write to—

CAPACITOR DIVISION

PYRAMID :cciue conrmr

1445 Hudson Blvd. * North-Bergen; N. J.




NEW

TRIAD

sub-miniature audio

Actual
size

AS LISTED IN TRIAD'S NEW
1955 GENERAL CATALOG

AlRn

TRANSFORMER CORP.

.-

oles

i

(Continued from page 52A)

to amend Part 3 concerning bandwidth
and spurious emissions of AM and FM
stations. The RETMA Engineering De-
partment, acting through Panel TR-2,
which was organized for the purpose of
studying the proposed rule, requested the
commission to extend the time for filing
comments by six months to one year. This
time was needed, the petition said, in order
to give a study group composed of FCC
representatives, broadcasters and equip-
ment manufacturers enough time to make
recommendations on (a) spurious radiation
limits, (b) implementation schedules for
existing and new stations, and (c) methods
of measurement. The RETMA petition
further stated that the panel recognizes the
importance of establishing standards of
spurious radiation for both AM and FM
service, and that such standards must take
account of (a) technological limitations in
achieving attenuation of spurious signals,
(b) ambient levels of spurious signals re-
resulting from reradiation from non-linear
elements in casual radiators such as guy
wires, metallic structures, etc., and (c)
availability of measuring equipment. . ..
The Federal Communications Commission
has issued a Notice of Proposed Rule
Making which looks toward the establish-
ment of rules for subscription television
service, The commission requested that
comments be filed by May 9 on a wide
range of questions of law, fact, and public
interest which it will consider in this rule-
making proceeding on subscription TV.
After receiving the comments, the FCC
will decide whether or not to hold public
hearings. . . . A plan ‘‘designed primarily
to satisfy the increasing need for radio use
by manufacturers,” and to ‘‘pave the way
for expansion of radio use by all safety
and industrial services” has been sub-
mitted to the Federal Communications
Commission in the form of a petition by
the National Association of Manufactur-
ers’ Committee on Manufacturers Radio
Use. The petition looks toward the crea-
tion of a manufacturers radio service and
the establishment of 700 new frequency
channels for communication purposes to be
taken from the FM broadcast band, with
no disturbance to present broadcasting
operations. The NAM petition con-
templates the shared use of unassigned
FM broadcast frequencies by the new
manufacturers service, as well as all pres-
ent safety and industrial radio services.
It was pointed out that the country’s
manufacturers presently are included in a
“catchall group of diverse radio users
known as the Special Industrial Service,”
and that the number of stations in this
group has increased 800 per cent in the
past five years, while the number of FM
broadcast stations has declined 25 per
cent. The petition was prepared under the
supervision of Committee Chairman Vic-
tor G. Reis, of the Bethlehem Steel Com-
pany, and was filed by Washington at-
torney Jeremiah Courtney. The engineer-

(Continued on page 60A4)

WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE I.R.E.

- MICROWAVE
MULTI-PULSE
| SPECTRUM
SELECTOR

' for use with Polarad
Spectrum Analyzers

T he Polarad Multi-Pulse Spectrum Selector
increases the versatility of Polarad Spectrum
Analyzers by displaying and allowing selection
for analysis a specific train of microwave

' pulses as well as any one pulse in the train.

l It will select and gate a group of pulses up
to 100 xsec. in length; is designed to work
with fast, narrow pulses; and can be adjusted

| to gate any pulse including the first at

zero time. Special circuitry discriminates

automatically once pulses have been selected.

The Model SD-1 has been designed to operate

with all Polarad Spectrum Analyzers at

any of the frequencies they will accept.

e Completely self-powered portable unit.
e High intensity, flat-face CRT for accurate dis-
play with:
Continuously variable sweep widths; 10 to
100 usec.

Continuously variable gate widths for pulse
selection; 0.2 to 10 usec.

Continuously variable gate delays for pulse
selection; 0 to 100 usec.

Automatic gating of spectrum analyzer during
time of pulse consideration,

Intensified gates (brightening) to facilitate
manual pulse selection.

Triggered sweep on first pulse in any train.
| No sweep in absence of signal,

SPECIFICATIONS:

Maximum Pulse Train Time............. 100 usec.

Pulse Rise Time................ C.

Minimum Pulse Separa

Repetition Rate........

Minimum Pulse Width... In

Input Power.........ccceeernee 95 to 130 volts,
50/60 cps., 350 watts

Input Impedance . . . 50 ohms (o match TSA
| Output Impedance . . . 50 ohms Spectrum Ansiyzer)

AVAILABLE ON EQUIPMENT LEASE PLAN

FIELD MAINTENANCE SERVICE AVAILABLE
THROUGHOUT THE COUNTRY

ELECTRONICS
CORPORATION

43-20 34th STREET
LONG ISLAND CITY 1, N. VY.

POLARAD

May, 1955



400

410

PORTABLE
DIRECT READING
SPECTRUM

10 TO 44,000 mcs
5 RF HEADS

UNI-DIAL TUNING

ANALYZER

Now, a new Polarad spectrum analyzer only 21 inches high that covers the
entire frequency range 10 to 44,000 mcs with 5 interchangeable RF tun

ing heads. The model TSA operates simply—single dial frequency control—
with utmos: frequency stability. It provides highest accuracy, and reliability
for observation and true evaluation of performance over the entire RF spectrum

—saving engineering manhours.

This instrument is designed for maximum utility and versatility in the lab-
oratory and on the production line providing an easy-to-read 5 inch CRT

display of the RF spectrum.

Model No. Equipment

Model DSA......Spectrum Display
and Power Unit

Model STU-L...RF Tuning Unit 10-1,000 me.

Model STU-2A..RF Tuning Unit 91D-4, 560 me,

Model STU-3A..RF Tuning Unit
4,370-22,000 m¢,

Model STU-4....RF Tuning Unit
21,000-33,000 me,

Model STU-5....RF Tuning Unit
33,000-44,000 mc.

SPECIFICATIONS:

Frequency Range: 10 mc to 44,000 me,

Frequency Accuracy: +=1%

Resolution: 25 kc.

Frequency Cispersion: Electronically

controllec, continually adjustable from

400 ke to 25 mc per one screzn diameter
(horizontal expansion to 20 ke per inch)

Tnput Impedance: 50 chms—nominal

*Sensitivity:

STU-1 10-400 mcs ~89 dbm
400-1000 mcs —84 dbm

STU-2A 910-2,200 mcs —87 dbm
1,980-4,560 mes —77 dbm

STU-3A 4,370:10,920 mes —75 dbm

8,900-22,000 mcs —60 dbm
STU-4 21,000-33,000 mcs —55 dbm
STU-5 33,000-44,000 mcs —45 dbm
Overall Gain: 120 db

Attenuation:
**RF Internal 100 db continuously
variable, 1F 60 db
continuously variable

tnput Power: 400 Watts

*Minimum Discernible Signal
**STU-1, STU-2A, STU-3A

AVAILABLE ON EQUIPMENT LEASE PLAN

FIELD

MAINTENANCE

SER LABLE

ICE AY

THROUGHOUT THE COUNTRY

POLARAD

»
"5 \
VEn reriattt

NEW! Wirite for Handbook of Spectrum Analyzer Techniques

The model TSA Spectrum Analyzes

has these exclusive Polarad de:
sign and operating features:

e Single frequency control with
direct reading dial. No klystron
modes to set. Tuning dial ac-
curacy *+1%.

Five interchangeable RF tun-
ing units for the entire fre-
quency range 10 to 44,000
mcs.

e Temperature compensation of
Klystron Oscitlator.

Swept [F provides 400 kc to
25 me display independent of
RF frequency setting.

e [nternal RF attenuator.**
® Frequency marker for measur-

ing frequency differences from
40 ke to 25 me.

ELECTRONICS CORPORATION 43.20 3ath STREET, LONG ISLAND CITY 1, N. Y.

REPRESENTATIVES: - Albuquerque - Atlanta « Baltimore + Bayonne . Bridgeport . Buffalo - Chicago + Dayton « Fort Worth « Los Angeles . New Yark
Newton « Philadelphia - San Francisco « Syracuse » Washington, D. C. « Westbury - Winston-Salem - Canada, Amprior, Toronto—Export: Rocke International Corporatios

PROQCEEDINGS OF THE I.R.E.
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The Sign of
QUALITY

now- ALLEN-BRADLEY RESISTORS

X

. available in reels for automatic assembly lines

Allen-Bradley Types EB ('2-watt), GB (l-watt), and HB
(2-watt) fixed molded resistors . . . furnished in patented
cartons as standard . . . can now be packaged also in
reels for use in automatic assembling equipment.

The resistors are aligned on a narrow, pressure-sensi-
tive tape and wound on a corrugated fiberboard expend-
able reel with @ 9/16th inch mandrel. A lateral pull on the
resistor leads detaches the unit easily from the tape.

Type EB resistors are packaged 5000 units per reel;
Type GB resistors have 2000 units per reel; and Type HB
resistors have 1000 units per reel.

BRADLEYUNITS are available in standard RETMA values Reel packaging can be supplied for Bradleyunits of

in % and 2 waott sizes f"°"'7'° ohms '°2§2 "'°9°:"'$; any standard RETMA value or tolerance. If automatic
in the 1 wott size from 2.7 ohms to megohms. q a0 o e

Allen-Bradley resistors do not use “wax impregnation’ .cnssem.bly 15 ?re of your ’:’rOb'ems .l.' mCIy. F:"’Y Y‘ou to
ta pass salt-water immersion tests. investigate this reel packaging of A-B "Quality’ resistors.

Allen-Bradley Co., 114 W, Greenfield Ave., Milwaukee 4, Wis. o In Canada—Allen Bradley Canada Lim'ted, Galt, Ont.

ALLEN-BRADLEY

RADIO, ELECTRONIC AND TELEVISION COMPONENTS

56A WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE I.R.E. May, 1955



world’s smallest mica capacitor

. . . First Miniature Dipped Mica
Capacitors with Parallel Leads.

E! Menco’s Dur-Mica DM15 provides assurance of
peak performance in a variety of transistor circuits
and other miniature electronic equipment in
military and civilian applications.

A new, tougher phenolic easing provides assurance
of long-life znd stability through wide

ranges in temperature.

Parallel Leads pravide greater versatility—allow
eflicient. safe use of the El Menco Dur-Mica DM15
in applications heretofore impractical.

Saves Money—El Menca’s Dur-Mica DM15 costs
even less than the famous EI Menco CM15.
Provides economy of size.

CAPACITIES AVAILABLE:
DM15—Up to 510 mm* at 300vDCw
Up to 400 mmf at 500vDCw
DM20—Up to 5100 mmf at 300vDCw
Up to 3900 mmf at 500vDCw
Available in 125°C operaling temperature. Minimum
capacity tolerance ovailable—=* %% or 0.5 mmf
{whichever is greater).

Test El Menco “Dur-Micas'’
For Yourself!

8 For your special requirements—

- we are pleased ro offer informa-
tion and assistance., Write for
Jiee samples and caralog on your
firm’s letterhead.

PROCEEDIN¢;S OF THE I.RE. May. 1955
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THE ELECTRO MOTIVE MFG. CO., INC.

ILLIMANTIC CONNECTICUT
* molded mica ® mica trimmer
* tubular paper * ceramic

Jobbers and distributors write ta Arco Electronics, Inc., 103 tofayette St., New York, N. Y.
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SPECIFICATIONS

INPUT
20 to 35V DC
ot approx. 5 m.q.

OQUTPUT FREQUENCY
400 or 500 cycles

Type 2007T

+ —.02% from —65° to - 85°C.
Type R2007T

+ —.002% from + 15° to + 85°C.
Type W2007T

-+ —.005% from —65° to - 85°C.
OUTPUT VOLTAGE

5 volts, sine wave.

Substentially uriform
from —65° to 4+ 85°C.

LIFE EXPECTANCY

several times that of vacuum tubes

INTERNALLY SHOCK MOUNTED

on Silastic
MAGNETICALLY SHIELDED
HERMETICALLY SEALED

OCTAL BASE
SIZE

4%"” x 13" diameter

WEIGHT

7 ounces

COMPLETE INFORMATION ON REQUEST
PLEASE SPECIFY TYPE 2007T

p/zwm
FREQUENCY
STANDARDS

These units, which are the result of several years of development
and testing, offer a new standard of simplicity and reliability.
Particularly noteworthy is the uniformity of output signal voltage
with temperature change. Small size and light weight make them

ideal for airborne and portable use,

For applications where only higher B voltages are available, a

simple voltage reducing circuit may be used.

American Time Products, Inc.

580 Fifth Avenue

New York 36, N. Y.

MANUFACTURING UNDER PATENTS OF WESTERN ELECTRIC COMPANY
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The ancient priests of Egypt were
engineers whose great pyramid of
Cheops was sextant, compass and
slide rule—all in one. From sighting
the Pole Star, to squaring the com-
pass, to the mathematics of pi—it's
ail there in the pyramid of Gizeh.

\

PROCEEDINGS OF THE I.R.E.

flying pyramids

Wonder of the world for ages, Gizeh’s pyramid was a fount of mathematical
data—a tool to check measures, an aid to celestial ravigation. Today’s air-
craft are “flying pyramids”—collecting and integrating instantaneous meas-
urements for orientation and control. Kollsman activities cover these
seven fields:

AIRCRAFT INSTRUMENTS
PRECISION CONTROLS
PRECISION COMPUTERS AND COMPONENTS
OPTICAL COMPONENTS AND SYSTEMS
RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT
MOTORS AND SYNCHROS
INSTRUMENTS FOR SIMULATED FLIGHT TRAINERS

Our manufacturing and research facilities . . . our skills and talents, are
available to those seeking solutions to instrumentation and control problems.

ko | | S m a n INSTRUMENTLCGRPGRATIGN

May, 1955

80-16 45th AVE., ELMHURST, N. Y. « GLENDALE, CALIF. « SUBSIDIARY OF gfandaﬂcl COIL PRODUCTS CO. INC.
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Kovar HARD GLASS Stand-offs for test or conhection points.

Fused oxides guarantee

TRUE HERMETIC SEALING

Stupakoff Seals are made by bonding together Kovar metal and hard
borosilicate (Pyrex Brand) glass, through a heating process which
fuses the oxides of these materials, The strain-free bond thus formed
guarantees true hermetic sealing over a wide range of temperatures.

The smooth glazed surface of these compact, light weight seals has
high insulating value, and minimizes accumulation of moisture and
foreign materials. High thermal endurance permits operation at
elevated temperatures, and maximum efficiency is retained even at

minus temperatures.

Proper design of a Kovar HARD GLASS stand-off or
lead-through terminal insures incorporation of these
advantages in your product to provide the desired safety

factor. See the *‘Design In-
formation™ section of Catalog
433A, on pages 29 and 30,

CERAMIC & MANUFACTURING COMPANY + LATROBE, PA.
WISION OF| 7% CARBORUNDUM Cornpany
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Complete data of hundreds of
sizes, styles ond ratings of
standard Stupakoff Kovar
HARD GLASS hermetic seals
is given in this catalog. Send
for a free copy of Bulletin
453A.

R

KOVAR GLASS

Pyl ey e
o Py

—a ———

:% Industrial Engineering Notes

| (Continued from page 544)

ing studies were made by George P. Adair,
former FCC Chief Engineer. ... The
| Federal Communications Commission, by
a Second Report and Order, has amended
Part 16 of its rules governing Land Trans-
portation Radio Services to make effective,
as of March 15, rules with respect to com-
mon or contract carriers of property
| (highway trucks) in the Motor Carrier
Radio Service. This action represents the
final step in consolidating the Highway
Truck, Intercity Bus and Urban Transit
Radio Services into the new Motor Carrier
Radio Service, as proposed by the com-
mission on Nov. 4, 1953, and finalized
Sept. 1, 1954. The new rules establish nine
frequencies to be allocated exclusively
(44.10, 44.14, 44.18, 44.22, 44.26, 44.30,
44.34, 44.38 and 44.42 mc), and three
frequencies (43.98, 44.02, 44.06 mc) to be
allocated on a shared basis (with the car-
riers of passengers) to these property car-
riers operating between urban areas, i.e.,
for long range communications. The block
of seven frequencies (44.18-44.42 mc) al-
located in the First Report and Order to
intercity passenger carriers is now shifted
to 43.70-43.94 mc. Licensees in the present
Highway Truck Service who are affected

(Continued on page 62A4)

MUELLER MINI-GATO

(miniaturized alligator clip)
Half an “alligator” is better than one!. .. the
Mini-gator is half the length of standard alligator
clips. It’s the smallest clip ever made, for quick
temporary electrical connections,

IT'S THE ONLY MINIATURIZED CLIP
IN THIS AGE OF MINIATURIZATION!

| Steel (cadmium plated) or
i 1-1/16% )

solid copper 7206 LY

Jaws open 3/16*

Nose 11/64” 0.D.

Hlustrated actual size

SKIN-TIGHT
VINYL PLASTISOL INSULATOR -
Sold separateiy. Covers
Mini-gator right down to

the nose but tiexes to permit,
full jaw opening. Will not tear.
Slotted insulator tip gives "lip action” which in-
sulates and cavers teeth whether open orclosed,

Write to factory for free samples
and complete information.

1563Y E. 3ist Street,
\ Cleveiand 14 Ohio
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For Generation of Puilse Voltages -
CHATHAM
MODEL 5C22
HYDROGEN
THYRATRON

MAXIMUM RATINGS — Absolute Values

Moximum Peak Anode Voltage

Inverse 16 Kilovalts
Farward . .16 Kilovolts

Minimum Peak Anode Voltage
Inverse 800 Volts

Forword R 4500 Volts
A three eIeCtrOde zero Moximum Cathode Current
bias thyratron with peak Peok o e
. . Averaging Time.......... . ....1 Cycle
power hulﬂ"lng CO{POC“y Minimum D.C. Anode Voltage . .....................4500 Volts
'|'o 2.6 mengqﬂ's Moximum Operating Frequency (Note 1). 1000 cps
Minimum Peak Trigger Voltage. .. ......._.........200 Volts

ELECTRICAL DATA Moximum Peak Trigger Voltage. ...
= = Maximum Heating Factor (Note

- — — — Maximum Current Rate of Rise..........
HEATER VOLTAGE. . 58 6.3 68  Voits Moximum Anode Delay Tim

MIN. BOGEY MAX

HEATER CURRENT @6.3v.... 9.6 10.6 116  Amps Maximum Time Jitter..

CATHODE HEATING TiME... 300 Sec. Ambient Temperature.. +90to —50°C
__ANoDE vourace orop, PEak 100 150 200 Volts _ NOTE 1: This: is not necessarily the uoper operating frequency limit but

Far detailed characteristic data request sheet DSW.104-1 :::E::::m:?e pilhey SR ol ISR TS

NOTE: 2. Heating factor is the product {epy x prr x ib).

>ty

Chatham Hydrogen Thyratrons are the prod- ~ when employed in the generation of pulse
uct of many years of concentrated experience ~ voltages in the order of microseconds.
in this specialized field. Embodying the most For complete data and specifications on
advanced developments in the art, the tubes ~ Chatham Hydrogen Thyratrons, call, write or
illustrated offer uniformly high performance  wire today — no obligation.

Chatham Electronics Y7
DIVISION OF GERA CORPORATION — LIVINGSTON, NEW JERSEY
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hether it is miniaturizing an
airborne antenna down to fight-
ing weight, or designing new
ground based waveguide systems
. .« Airtron’s complete antenna
facilities . . . including research,
design, testing and mass produc-
tion of precision components . . .
can substantially reduce the time
and expense between concept
and reality.

Airtron offers you “standard”
antenna plumbing . . . or will
engineer a new design to fit your
antenna application, and deliver

it complete from flexible waveguide input to feed horn. What-
ever your need, you'll get components that meet your every require-
ment for high power broadband operation, low VSWR, pattern
accuracy, as well as special mechanical characteristics.

For full details on Airtron’s microwave antenna facilities

_,lnduslrial Engineering Notes

(Continued from page 604 )

by the new rules and who must shift fre-
quencies may apply for modification of
their licenses at any time after March 15,
but must do so not later than 60 days prior
to the expiration of their licenses. Also,
licensees who have not been transferred to
the proposed Special Industrial Radio
Service and who will be ineligible in the
new Motor Carrier Radio Service may
continue to operate for five years after
March 15, but during this amortization
period they will not be authorized to ex-
pand their facilities or operations.

FEDERAL PERSONNEL

President Eisenhower has nominated
Maj. Gen. James D. O’Connell to be Chief
Signal Officer, U. S. Army, upon the Re-
tirement of Maj. Gen. George I. Back ef-
fective May 1. Gen. O’Connell presently
is Deputy Chief Signal Officer, a position
he has held since December 1952. A
graduate of the U. S. Military Academy in
1922, Gen. O'Connell became associated
with the Signal Corps in 1936 when he was
named officer in charge of the Specification
and Records Section of the Corps’ Labora-
tories at Fort Monmouth. In January 1940
he became executive officer of the Signal
Corps Laboratories, and a year later was

(Continued on page 644)

VHS" RELAY

(*Very High Sensitivity)

Model 266 T
Sample specs. are:
0.2 micro- .
amperes, (12,000 i )
ohms coil) or, 0.1 m
millivolts, (5 ohms.)
® The VHS is ¢ balanced
armature, Alnico magnet type
D70 relay. It s internally shock-
[.‘“'I mounted and resistant to
vibration. The screw-on cover
is gasket sealed. It can be opened and resealed.
Connections: 9 pin octal style. Dimensions: 1%
diameter x 2% long. Weight: 4 cunces. Sensitivity:
Infinite variations from 0.2 Ua. to 10 Amp. or
0.1 Mv. to 500 volts, self contained. Higher volts
or amps with external multipliers. A.C. rectifier
types. Trip point accuracies to 1%. Differential
1%. The degree of resistance to shock and vibro-

€

and their application to your antenna problems, tion primarily depends upon sensitivity and type
write or call today. of action wanted. In general, the relays will not
be permanently dam- PN
aged by shocks of & [ o
100 G’s and vibra- e :
Branch Offices: tions up to 2,000 cps D~ 8% ,,’r-' //,
at4 G’s.The most sen- ~ SEaee M)
® O Albuquerque sitive relays may close i sl [%-2)
Chicaga their contacts under RN &
° Dallas these conditions.
S SEOT 513 e &
Kansas City Other rc-nin 5 Vs
H gs to V2
1107 W. Elizabeth Ave. Las Angeles Av‘r;p..A.C. .A’!ocking
LINDEN, NEW JERSEY San Franchico | ot v 3,5.,,:’,‘;:55 o
contact under shock
Linden 3-1000 o) ong vibration.
Landan Prices:$20-$80.
Delivery 4 to 6 weeks. !
‘ Assembly Products, inc., :
Chesterland 2, Ohio. Write for explanation of symbols
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Power
RHEOSTATS

We invite your inquiry.
* Have you received our latest catalog? WRITE TODAY!
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Way ro keer PROVEN

6080 SIZE
TUBES

Patent
Pending

Tube Shield Designed for Use in Severe

Heat and Vibratory Environments greatly
extends life of the larger, expensive tubes under all
conditions! Effective cooling of bulb (up to 50%)
makes the T-12 shield ideal for use in all equipment.

TECHNICAL BULLETIN 1-12 is ovoilable
by writing: Sales Dept.,, I.E.R. C,,
177 W. Magnalic Blvd., Burbank, Calif.

o BNeL
ternational >

™ [k

T electronic research corporation

Specialists Ia the -

DIRECT TEMPERATURE MEASUREMENT /}

=y

IRIDIUM
vs. RHODIUM IRIDIUM
THERMOCOUPLE WIRE

The only thermocouple material which
may be used at these very high tem-
peratures in an oxidizing atmosphere
Ductile wire made possible by high
purity and our advanced melting and
drawing techniques.
Output: Over 10 milivolts at 3700° F

Uniform * Reproducible

Write for List of Products

SIGMUND COHN CORP,

121 So. Columbus Avenue « Mount Vernon, N.Y.

WHEN WRITING TO ADVERTISERS PLLEASE MENTION
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(Continued from page 624)

appointed officer in charge of the Com-
munications Projects Section there. Gen.
O’Connell, in 1944, was assigned Chief of
the Requirements Branch, Signal Section,
of the 112th Army Group, with which he
served in England, France and Germany.
In 1945 he became Director of the Signal
Corps Engineering Laboratories at Ft.
Monmouth.

INDUSTRY STATISTICS

Over six million radios, excluding auto-
mobile receivers, were shipped to dealers
during the calendar year 1954, the RETMA
Statistical Department reported. During
December, 1,059,166 radios went into the
hands of dealers, compared with 711,554
radios shipped to dealers in November.
Shipments to dealers during the calendar
year 1954 totaled 6,187,503 units, com-
pared to the 7,243,073 radios shipped to
dealers in 1953.

LABOR RELATIONS

Revised lists of essential activities and
critical occupations were issued by the
government and, although considerably re-
duced from the previous lists, continue
electronic and communications equipment
workers and technicians in the essential
category. The original lists included 25 es-
sential activities and 62 critical occupa-
tions, as compared with 10 essential ac-
tivities and 32 critical occupations on the
lists just issued. Secretary Weeks said to
qualify for the essential activities list the
activity must be one which is: (1) neces-
sary to the defense program, or to basic
health, safety, or interest and (2) inade-
quate to meet defense and civilian require-
ments because of manpower shortages or
for which the future manpower supply is
not reasonably assured. The Labor De-
partment’s list of 32 critical occupations
includes, in part, electronic technicians,
instrument repairmen, machinists, design
engineer draftsmen, mathematicians, phys-
icists, college and vocational teachers
(critical occupations only), tool and die de-
signers, and tool and die makers.

TECHNICAL

PROCEEDINGS OF THE I1.RE.

The National Bureau of Standards re-
cently announced that it has found in-
creasing application of the inductance
transducer in electronic distance measur-
ing instruments, an instrument originally
developed by M. L. Greenough. Until re-
cently, design analysis of the transducer
has been restricted to its immediate use in
a particular instrument, the Bureau said,
but there has been a growing need for gen-
eral design criteria for use in future ap-
plications. To provide the necessary data,
H. M. Joseph and N. Newman of the
Electronic Instrumentation Laboratory
have made a detailed study of the device's

(Continued on page 66A4)
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(ACTUAL ‘SIZE PHOTO)

... and this amazing sensitivity is only
- e one of many outstanding characteristics of the
ke —, L entirely new DuMont Type 324 cathode-ray
s v o {/7'\'. Ay e oscillograph. New standards of stability,
/ - low noise and hum level assure full use of the
Type 324 for d-c to 300 kc measurements even in
the microvolt region. Furthermore, the Type 324
is completely calibrated to read time and amplitude
directly. There are so many features incorporated
in this new instrument we can’t begin to give you
the whole story here. Write us for complete specifications,
or better still, ask for a demonstration of the

NEw DUMONT TYPE 324

For further information write to:
Technical Sales Department » ALLEN B. DU MONT LABORATORIES INC. 760 Bloomfield Ave., Clifton, N. J.
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EPIC FAST PULSE AND
COUNTING EQUIPMENT

MILLIMICROSECOND

Square Pulse Generators
with single or multiple pulse-outputs: 3

Rise Time: .001 usec. from 10% to
90% amplitude.

Pulse Width: .001 usec. to several psec.
Pulse Amplitude: From 100 volts to
.006 volts in one db steps.

Ovutput Imp: Matched to any impedance
for standard coax lines. Multi impedance
outputs also available,

- CLECTAOAC R PHILLL WSTREMENT CoRp.
s

) ST,

NEw YO

of

PULSE GENERATORS ¢ 0-10MC COUNT-
ING SYSTEMS e PLUG-IN COUNTING
SYSTEMS ¢ 0.1 MICROSECOND RESO-
LUTION COUNTER CHRONOGRAPHS

Band Width: 2000 cycles to above 10 MC .
Gain: 40 db or 60 db (Higher Gains Also Avail-
able)

Gain Control: Coarse and Fine Gain Controls
Permit a Continvous Gain Variation by o Factor

10 MC SCALERS

+ (Model 4000 Series)

available with:

Predetermined count
Predetermined time
Regulated 500-2.5kv high
voltage power supply
Avutomatic reset

Decade or binary systems
Scale of 1000 or 4096

0.1 microsecond resolution’
Preamplifiers and pulse
height discriminators

A wide range of choice makes it
possible to select the exact high-
speed counting equipment desired,
from the basic manual models to
the most fuily automatic and com-
plex counting systems,

WIDE BAND AMPLIFIER

(Model 700 Series)

100 on Some Models.

Output Limit Level: To 50 Volts for Positive
Pulses on Some Models.

Input: Positive or Negative Pulses, or Sine Wave
Discriminator: 0-50 Volt Positive Amplitude Dis-

criminator for Fast Pulses Also Available.

ey ALSO CUSTOM DESIGNED EQUIPMENT TO —
MEET YOUR INDIVIDUAL REQUIREMENTS!

Write for detailed engineering bulletin No. 407

&2ZI® ELECTRICAL & PHYSICAL INSTRUMENT |

CORPORATION
42-19 27th Street, Long Island City 1, N. Y. l

|

1

|
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al Engineering Notes
(Continued from page 64A4)

operating principles with major emphasis
on transducers using highly conducting
reference plates. The study, “Design Cri-
teria for Mutual Inductance Transducers,”
will appear in detail in the Bureau's
monthly publication, Tecknical News
Bulletin,

TELEvVISION

The Technical Research Division,
Office of the Chief Engineer, Federal Com-
munications Commission, has published
T.R.R. Report No. 2.4.13, ““Tropospheric
Field Strength of 534.75 Megacycle Sig-
nals from Bridgeport, Connecticut.” Copies
may be obtained from the FCC Technical
Research Division, Room 7358, New Post
Office Building, Washington 25, D. C. The
report deals with transmissions from
NBC's experimental UHF television sta-
tion at Bridgeport (1950-52). Results are
reported for data collected at distances of
from 30 to 240 miles with the cooperation
of the Radio Corporation of America, Na-
tional Bureau of Standards, University of
Connecticut and FCC Monitoring stations.

(Continued on page 704)

FOIL

NAME PLATES

ADHESIVE-BACKED

park "thinplates"

are .003-inch aluminum

=YW ANODIZED, By

backed by pressure sen-
These
plates conform to JAN

sitive adhesive.

specifications.

PARK NAMEPLATE C0., INC.
61-07 32 Ave.
Woodside 77, N.Y.
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Cuctom-made Technicsl Ceramics

FOR WIDEST CHOICE OF MATERIALS
— e
FOR VOLUME PRODUCTION

FOR DELIVERY AS PROMISED

Send your blueprint with outline of oper-
ating conditions and let our engineers

show you what AlSiMag can do for you!

.N[,'-
> RSy B
for reliable METAL-CERAMIC COMBINATIONS

- ’-'....'
eSS S
. P

-4
SN O F

SATH +EAT OF CERAMIC LEADERSHIF

A Sutizidlory 1
Witleesnra Mining e Mang (aatading Sompmey
CHATTANOCOGA S, TENNESSEE
BRANCH OFFICES (sae yeur lacsl beleghoms dirwe
syl Camtiraige. e ¢ Tiage W & Chwr
Gt Omua @ Osllassthusten, Ten @ lmifisnspoiiv
Ind, ® Loa Angebes T3 @ Parpath N 1 o
sinichis Pindiorgh Ba ¢ 5t Lawis Mo ® Soath
o Framcineo, Calit & Spymens, MY 0 Blia,
OAla Cansdai Trelomtan Yoo vn & mwlaret
Diviscn, Viamaoss H‘ M"l l\‘,"“ j ol
Cumede, Umiind, 30 Rurhngram St Eaw)
samilign. Dntars Teliphome Uk ty 403735




Closely Regulated
D-C Power Source with

Proven
Reliahility

u WE ARE SPECIALLY ORGAMZED €l 7.3 150 .36

)] B 17 P
TO HANDLE DIRECT ORDERS O~ [c o T o3 T 1oo—138
§POT DELIVERIES FOR U.S. €3 | 5.4 | 197 64
BILLED IN DOLLARS— C33] 4.8 | 220 | .64
SETTLEMENT BY YBUR CHECK Ca | 4.6 | 229 1.03
CABLE OR AIRMAIL TODAY €44 40 | 252 .03

N E \ "MX and SM' SUBMINIATURE CONNECTORS

Constant 500 -63a 700 impedancgs

TRANSRADIO LTD.1384 Cremwell Rd. London SW7 ENGLAND  casces: TRANSRAD, LONDON

LABSCOPE

Models 115-115R POWER

for QUALITY RECTIFIERS

-..PERFORMANCE
... RELIABILITY

Greatly simplified and
stable circuitry with all-magne-
tic control. Fast response, no
warm-up time, no hunting or
drifting. Finest materials,
encapsulated components.
Lighter weight, smaller size,
rugged. Mobile or station-
ary models of permanent
dependability.

11 standard 28-volt
models up to 1500 amps.
Meets Spec. MIL-E-7894,

Specially designed for the critical en-
gineer who requires a versatile low-
frequency oscilloscope with identical
direct coupled X and Y amplifiers;
high sensitivity; brilliant, hairline
trace, and other exceptional features.

LABSCOPE OFFERS:
e Identical X and Y amplifiers. 10MV. P-P/IN o Constant input impedanc’i
o Response from DC to 200 KC (3Db) ® Sweep range 2 CPS — 30 KC, 6 steps
o Vertical expansion ten times full screen @ Accelerating potential of 4 KV
@ Sweep expansion over twenty times @ llluminated graticule

Write for interesting information
on STAVOLT rectifiers,

Write for complete technical specifications

LABSCOPE

———

728 GARDEN STREET - CARLSTADT, N.J.

McCOLPIN-CHRISTIE CORP.

3410 W. 67th Street, Los Angeles 43, Califcrnia

Speciolists in Rectifier Manufecturing for 26 Yeors
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P series

£ :
-
W

X series

for
stmplified

STANDARDIZE WITH CANNON [RLIV{s]Le

circuitry!

&=

BRS series

= -

NEW XLR

...an important addition UA series
to the XL Series
Standardize with Cannon Audjg”Conrectors . . . designed " ﬁg&’&?
to meet all audio equipment disconnect needs Simplify
circuitry and cabling. Get quiet, continuous operation with D series

the standard connzctors of the industry = Cannon Plugs.

Youll find exactly the type you need in 14 extensive series
expressly designed for radig, sound, TV and related fields
... in cord, rack or panel chassis, 2udio and low-level,
portable, hermetic sealed, miniature and subminiature,
and power-supply types. Standard equipment with leading
manufacturers of electronic equipment. The old reliable
“Latchlock™ feature on Cannon microphone connectors
.. .standard on top-ranking microphones.

Complete Audio Connector Bulletin is yours for the
asking . .. D Series in separate bulletin coded D-4.

K series

Q"CI 19 »

CANNON PLUGS

Plesse refer to Dept. 377

CANNON ELECTRIC COMFPANY
3209 Humbold St.

Los Angeles 31, California

Factories in Los Anzeks; East Haven; Toronto, Canada;
London, England. Licensees in Paris, Tokyo. Melbourne,
Representatives in all principal cities.

Distributors everywhere.



or

You can expect the same precision performance from both
the M¢Coy M-1 and the M-20 “MCMite,” although the “MCMite”
is only 1/5th as big. Both crystals are produced up to 110 mc on
the 5th overtone. The fact that these two crystals perform equally
well in meeting widely varied job specs illustrates the versatility
of MCCoy design and production facilities. Whatever you need in
quartz crystals, MC¢Coy either makes them or can develop them
for you. Send for free catalog today on the MCCoy line of high
quality, precision-made quartz crystals.

M-20 “McMite'’ is a sub-miniature hermetically sealed unit,
adaptable to multi-channel design for communications and
frequency control equipment. Can be wired into a sub-
miniature selector switch assembly or soldered to a printed
circuit terminal board. Furnished with either .018 inch dia.
flexible wire leads or with .040 inch dia. rigid “plug-in"
type pins.

M-1 is an hermetically sealed, plated crystal preferred
when fundamentals below 5 mc are desired. Easily inter-
changeable, it plugs into a standard socket. Meets gov-
ernment specification MIL-C-3098A and CAA-R-916; also
ARINC No. 401. -

e Con LS N

phone 378 and 377

-
| - Licencee under patents of

Western Electric Company

Industrial Engineering Notes

(Continued from page 66A4)

RETMA AcTIvITIES

The Federal Communications Com-
mission recently released results of a
nation-wide survey of land-mobile radio
services, begun last April and conducted
with the cooperation of RETMA. The re-
port, Public Notice 16187, covering sta-
tions in the Public Safety, Industrial and
Land Transportation groups, is available
from the Federal Communications Com-
mission, Washington 25, D. C. Additional
information requested by the industry al-
ready has been circulated by RETMA. . ..
The RETMA Engineering Department has
circulated a Standards Proposal covering a
‘‘Color Television Test Signal to Accom-
pany Monochrome Transmission.” The
comment period expires March 23. The
Standards Proposal was prepared by the
Television System Committee and re-
viewed by the executive committees of the
Technical Products Panel and Receiver
Panel of the Engineering Department. The
proposed test signal is designed to facili-
tate the installation of color television re-
ceivers and antennas by making observa-
tion possible during normal installation
hours, without substantial burden to the
broadcaster or significant impairment to
the performance of monochrome broad-
casts.

Save your firm thousands of dol-
lars in searching for data on
ELECTRONIC TEST EQUIPMENT
of interest to USAR,

By special permis-
sion data sheets on
Research supported
and monitored under
our WADC, ARDC
contract now avail-
able to manufactur-
ers at low cost.

® Order your copy of a three volume
set containing illustrated descrip-
tive data sheets on 870 items
procured for use by the U. S. Air
Force.

® Contains 2400 (8% x 117)
pages, recently brought up-to-date,
mounted in 3 post expandable hard

back binders.

@ Price $100 per set plus postage
while supply lasts. Orders accom-
panied by check filled as received

with postage paid.

CARL L. FREDERICK
AND ASSOCIATES
Bethesda 14, Maryland
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new marion

advancement MEDALIST*

in instrument meters
design

-—

/// A .6 \
Y \\m\nnhm’n,,/ /& N
\%‘\\\‘ K

AN\

milliamperes “o

OIRECT CURRENT

INST CO, US A

Model MM2 MEDALIST
Actual Size

Greater readability and modern styling in
minimum space. Interchangeable with
ASA/JAN 2': and 3V inch sizes. Up to
50% longer scale in same space as
ordinary type. Available in various colors.

Compartson of 'lIedalzst and Standard Style

-7

( A‘,\,,hlyl. %"\:‘
\" i

\ J J \\ mill amper-s ‘, N:
uuu ,/ \
e s

marion electrical instrument company

407 CANAL STREET, MANCHESTER, N. H., U. S. A. '
Manufacturers of Ruggedized and “Regular*’ Panel Instruments & Related Products comitndd oy e i
copyright 19556 M.E.1. Co. ' *Tradenmark Patents Pending.
marion mnie ‘
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Lighter, mora compact Servo
Systams

Kearfott developed compo-
nents to fill the need today, for
tomorrow’s Servo Systems.

SERVO MOTORS

@ 3" Diameter x 1.5" long
.33 in. oz. Stall Torque
6500 RPM, 26 Volt 400 Cycle

@ %" Diameter x .937" long
.10 in. oz. Stall Torque
6500 RPM, 26 Volt 400 Cycle

; s,zs

KEARFOTT

‘“Penny Size”

Servo Motors

and
Synchros

SYNCHROS

@ %" Diameter x 1.240" long

Transmitter, Control Transformers,
Resolvers and Differentials

10 minute maximum error,

26 volt, 400 cycle excitation

Straight thru bore and potted stator construction provide en-
vironmentai resistance and high order of performance to these
Motors and Synchros. Technical data sheets sent on request.

KEARFOTT COMPONENTS
INCLUDE:

Gyros, Servo Motors, Synchros, Servo
and Magnetic Amplifiers, Tachometer
Generators, Hermetic Rotary Seals,
Aircraft Navigational Systems, and
other high accuracy mechanical, elec-
trical and electronic components.

ENGINEERS:

Many opportunities in the above fields
are open—please write for details
today.

A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION H

KEARFOTT COMPANY, INC., LITTLE FALLS, N. J.

Sales ond Engineering Offices: 1378 Main Avenve, Clifton, N. J.

Midwest Office: IGB W. Randolph Street, Chicago, Il

South Central Office: 6115 Denton Drive, Dollas, Texos

West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif.

Professional Group Meefings

AERONAUTICAL AND NAVIGATIONAL
ELEcTRONICS

The Dayton Chapter of the Profes-
sional Group on Aeronautical and Naviga-
tional Electronics met on February 3 at
the Engineer’s Club with P. G. Wiegert
presiding. Professor . D. Coleman of the
University of Hlinois spoke on “Microm-
eter Wavelength.” Dr. Coleman described
a compact, single cavity, microwave elec-
tron accelerator and buncher capable,
theoretically, of producing a 1 to 1.5 mev.
electron beam, space bunched to 80 mi-
crons with the order of 108 electrons per
bunch.

ANTENNAS AND PPROPAGATION

The Albuquerque-Los Alamos Chapter
of the Professional Group on Antennas and
Propagation met on January 5 at the Uni-
versity of New Mexico. F. . Janza was the
presiding officer and E. S. Gillespie of the
Sandia Corporation was the speaker. Mr.
Gillespie summarized airborne antennas
for communication and navigation. He dis-
cussed various types of antennas, including
vertical dipole, trailing wire, Vee, insulat-
ing trailing edge, insulated tail tip, notch,
spike, pitot tube, protruding, and flush-
zero drag.

(Continued on page 74A4)

LARGEST VARIETY

PLASTIC CABLE CllPS
and PERFORATED STRAPPING

Hold open wiring, fragile components,
tubing, etc. with these safe, light weight
supports.

Free samples and complete information.

WECKESSER CO.

5269 N. Avondale Ave., Chicago 30, lIl.
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a low cost

THE BONDED BARRIER TRANSISTOR
First dependable H-F Transistor for quantity production

Collector Voltage . . . . —12 volts

ABSOLUTE Collector Current. . . . —3 ma
MAXIMUM SPECIFICATIONS Collector Dissipation . . 30 mw
Ambient Temperature . 55°C.

AVERAGE CHARACTERISTICS AT TEMP. 20° C., FREQ. 1 kc, COMMON BASE

Collector Voltage . . . . .. ............ —4.5 volts
Emitter Current. . . . . .. ... ... ...... 0.5 ma
H 11, input impedance, output short circuit. . . . 350 ohms
H 12, voltage feedback ratio, input open circuit. . 3.5 x 10~
H 21, current amplification, output short circuit. . -0.75
H 22, output admittance, input open circuit. . . . 10 muohms
Ico, Collector Cutoff Current . . . . .. ... ... —5 mu a.
Max, Power Gain, Gnd. Emitter. . . . ... ... 25 db
Freq. Cutoff. . . ... ............... 5 me
OTHER ® Hermetic Sealing

HYDRO-AIRE
FIRSTS

@ Transistor Socket Strips
® Packaged line of Transistorized Audio Pre-amplifiers

ELECTRON 15 il

e I e T e

The Aviation
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3000 WINONA AVENUE, BURBANK

Subsidiary of

@)

Py

2,9 hatched
by

oy - INDROAIRE

@‘/ ﬂ
you can count on!

NOW READY FOR QUANTITY
s  PRODUCTION AT LOW COST

We held off counting this chicken
until it was well and truly hatched!
” And now that time has come.

The Bonded Barrier Transistor has
been exhaustively tested, and found
it dependable in service throughout
the frequency range shown at left.
Not only that: the Bonded Barrier

n process is ideally suited for large-scale
production. Hydro-Aire’s Electronics
Division is now completing new mass
production facilities to meet the

) widespread demand for a transistor
‘E ﬁ that offers such great potential

in electronic design.

Sample quantities are already being
shipped to certain users. You will
appreciate that we shall have to hold
] to certain priorities on such a
much-needed item; but we shall deal
as fairly as possible with all

n legitimate inquiries. We can only
advise you to contact us right

away, so that you may be high on the
list, both for test quantities now

and production quantities later.
Please write on your company
letterhead.
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ABOUT OUR PRECISION

SYACHROS

Users of E-P Precision Synchros enjoy the happy
combination of extreme dependability, high aceu-
racy and low cost. All result from our more than
twenty vears’ experience in this specialized field.
As the number one manufacturer of precision
synchros, we suggest . . . with (we hope) pardon-
able pride . . . that we can supply the most
efficient answer to your synchro requirements, too.

Write, wire or call us for information on standard
and special types . . . prices . . . and deliveries.
ECLIPSE-PIONEER  DIVISION, BENDIX AVIATION
CORPORATION., TETERBORO, N. J.

*AND WE HAVE MORE OF THEM THAN ANYONE ELSE

“ &’

Lelpse-
Loneer

DIVISION

AVIATION CORPORATION

)

Export Soles: Bendix International Division, 205 E. 42nd $t., New York
17,N.Y. + West Coast Office: 117 E. Providencia, Burbank, Colif.
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Professional Group Meefings

(Continued frem page 72A4)
Aublo

On February 21 the Albuquerque-Los
Alamos Chapter of the Professional Group
on Audio met, with Hoyt Westcott presid-
ing. The program consisted of a tape re-
cording and slides on “Time and Frequency
Compression.” The tape was made avail-
able through the national PG on Audio.

Circurt THEORY

With Harry Woll presiding, the Phila-
delphia Chapter of the Professional Group
on Circuit 'Theory met on February 10 at
the University of Pennsylvania. There
were three speakers. A. I. Frank, Brown
Instrument Division of Minneapolis-
Honeywell, discussed “A Compact Transis-
tor Current-Gain Meter.” D. R. Crosby,
RCA in Camden, spoke on “Novel Uses
of the Equivalent T Network for Dis-
tributed Structures.” “An Aural Vacuum
Tube Voltmeter” was the name of the
paper delivered by Thomas A. Benham,
Assistant Professor of Physics at Haver-
ford College.

The Albuquerque-Los Alamos Chapter
met on February 23 at the University of
New Mexico. Alex Fursa presided. Col.
Leo V. Skinner, U.S.A.F., continued his
introduction to non-linear<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>