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"HERMETICALLY SEALED
PULSE TRANSFORMERS

Because of the wide variety of blocking oscillator, interstage, and modulator pulse applica-
tions, the bulk of UTC pulse transformers are designed to customer’s specifications. Through
versatile design, however, the stock hermetic MIL-T-27 pulse transformers listed below take
RCOF CASE SM CASE care of most low level applications. Wide ranges of pulse duration, loading, and level are
125/64 X 61/64 11/16 X 1/2” . .. o a . g
obtainable by variations in the manner of connecting the balanced coil structure windings as - -

é shown in the engineering sheet accompanying each unit.

The H-40 and H-41 units employ identical windings suitable for different applications
H-40 because of the manner in which the windings are brought out to the terminals. Pulse widths
from .1 to 5 microseconds are realized with excellent fidelity. H-42 ar.1 H-43 are highly minia-
turized units. They incorporate three equal windings capable of being nter-connected for wide
versatility in blocking oscillator, interstage, and impedence matching service.

Type X Pulse Width Ins. Test
No. Description* Microsec. Volts RMS Case

H-40 Two 250 ohm windings . . . two 1000 ohm windings. 1to5 1000 RCOF
H-41  Two 250 ohm windings . . . two 1000 ohm windings. . 1t05 1000 RCOF
H-42  Three 250 ohm windings.. ... ... 515,75 500  sme*
H43  Three 500 ohm windings... 5t2 500  sMer

* Impedances shown are nominal, subject to wide variation with application.
**Mtg. screw is centered on large side of case.

for SPECIAL APPLICATIONS
SERVO MOTOR MAGNETIC AMPLIFIERS

The MAT 14 Magnetic Amplifiers are exceptionally stable units de-

signed for the control of 2 phase 400 cycle servo motors. They are ;_‘tgy + &" A ; § - + -
compact . . . hermetically sealed . . . magnetically shielded . . . meet ) \%4 Ry @u 4 > &
MIL-T-27 ... high input impedance .. . high damping . .. high gain. The ' ' i
output is sinusoidal, amplitude variable, and phase reversible. Contro! ‘
is provided by a dual triode such as a 12AU7 operating with a plate
voltage of 115 volts, 400 cycles, or higher. The signal to the triode _
grids can be polarity reversible DC or phase reversible 400 cycles. N
Power gain of the MAGNETIC STRUCTURE is approximately 40 .. . re- .
sponse time approximately 7.5 milliseconds . . . maximum null voltage
3V. RMS. . o ‘ ) TYPE NO. MAT-1 MAT-2 MAT-3 MAT-4
For AC signal control, the circuit of Figure 1 is employed. For 230 Vot Supply - —
DC signal control, Figure 2 applies. Figure 3 shows the use of a Power output 4 W. 8w 1w, 18w. g
power transformer (MAT-5) which provides higher plate voltages and zt::‘f:';s ;300 13600 15200 7720
eliminates the input transformer (MAT-6). The typical response curve 115 Volt Sunply : : -
of Figure 4 applies to all units, the larger units feeding heavier loads. Power output 2w aw. 6W. 9w
RL. ohms 6500 3300 2200 1450
MAG AMP . CL. mfd. .13 .2 3 .45
oTe — ; I ! | MG éj Reson. Freg. 40 cyc. 35 cyc. 35 cyc. 20 cyc.
MAT-6  imes @ N 1| I i = Log-Decr. 18 23 03 65
| ! { B Al Cont. Wdg. Res. 6200 ohms 8450 ohms 4750 ohms 5650 ohms
vm\«‘ |: EG[WRMS: B i 230V teh Case - 3
W | o Al R a0 ! i Lengih. In. 1% 112 17 28
ik 3 fL lamo 4 | i Ho Width, in. 11%5 28 2Y2 3
e e [ e 1 MEG \j Heignt, tn. 2% 23, 2% 3%
M\ 01 O 3 E c165% Unit weight, bs. .67 1.1 L7 21
= | | D GLETE MAT-5 115V.-400 cyc. to 460 VCT; provides 230V. 48 MA DC or 460V.
FIG* | 4 [ MOOIFICATION FOR 24 MA DC. RC-37 Case . . . 138 x 138 x 15 . . . Y8 mtg. holes
PUSH-PULL GRIOS-PARALLEL PLATES | OC iNPUT 1Y x 1% ... 602 '
. x MAT-6 Input . . . 10,000 ohms pri . . . 1:15 C.T. ratio . . . phase shift
i | &_Mﬂ%”in‘age ISV 400~ _under 1° ... RCOF case. - o
X [ | s UTC MAT-5 Hsv
Ji [ .: 2uo A0 ‘ EL i
J“ff‘i& il N sy nmsﬁmus i
€,:8V AMS :L.: K A | -al 1 +8
1 i ) 0.1 MFO [EE ' | Blpc (MA)
L o iy 1 — ) loc,~loc,
L. ——Jusv
f‘_l O WAC AP F;, 150 VARICK STREET L NEW YORK 13, N.Y.
16.*4
FIG®3

PARALLEL GRIOS- PUSH-PULL PLATES EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y. CABLES: "ARLAB"



BASIC CHARACTERISTICS OF
TYPE 10Z PULSE TRANSFORMERS

Pulse

Duration 05 to 0.5 microseconds.

flipflop circuits < buffer circuits
pulse amplifier circuits * gating cir-
cuits * other circuits with pulse
lengths up to about 0.5 microseconds.

Applications

Hermetically sealed. Housed in cor-
rosion-resistant can with glass-to-
Type 10Z pulse transformer at left is color-coded to b Physical m:éalcsglijeer:.st?]ailst:;rmi:;(ljsd?; eeat(::
PR U S v s end. Ca g 4 iam
customer s:pouﬂ:ohons. Unit at right is standard. Description is 14”. Transformers can be mounted
. y — and supported by lead wires in most
‘ applications.

As a new line of reliable components for |8

digital computers, Sprague has introduced [ Ratio 1:1 — Cat. No. 10Z3
and is in production on pulse transformers ¥ Ratio 2:1 — Cat. No. 1025
of a new type. This transformer line is prin- Ratios Ratio 3:1 — Cat. No. 1024
cipally directed to high speed, low power §§ Offered Ratio 4:1 — Cat. No. 1022
computer circuits, with some designs also 8 Ratio 5:1 — Cat. No. 1071
finding application in blocking oscillator Special Ratios Available

circuits, memory ring driving circuits, etc. ] . For a pulse length of 0.1 microsec-
Two major types are offered: a miniature ¥ R:xt",ti;li?)]n ond, pulse repetition rates up to 2

transformer, Type 10Z, for 0.05 to 0.5 &= Ra?e megacycles per second can be em-

microsecond pulse circuits, and a larger ployed.

transformer, Type 20Z, for handling pulses -

up to 20 microseconds in length. Inter- ¥¥ Pulse Normally used in circuits whose pulse

mediate sizes and plug-in units are also avail- ' Amplitude amplitude varies up to 60 volts.
able for special customer requirements.

i - Maximum working voltage, 300VDC.
Basic data on the high reliability min- Y Flash tested between windings at
jature transformer is tabulated at right. Ratin 600VDC. May be life tested at 450
Comgletc details are in Engineering Bul- ; e VDC between windings, 85°C, for230
letin M 502. A copy will be sent you on & hours.

letterhead request to the Sprague Electric -~

Company, 235 Marshall Street, North S8 May boe ope(ated between -35°C apd
Adams. Massachusett Temperature § --85°C. Higher temperature units

fpPaSSaCRUSCEES. : available on request.

&

i;rugue, on request, will provide you
th complete applicatien engineering

s_5rvice for optimum results in the use of

@lse transformers for computers.

20,000 ohms minimum between wind-
ings, measured at 25°C and 180
Volts DC.

Insulation
Resistance

-

{ - . . . AT R A R

: WORLD’S LARGEST
CAPACITOR MANUFACTURER

Export Far The Americas: Sprague Electric International Ltd., North Adams, Mass. CABLE: SPREXINT
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« « « Very High Frequencies

RADIO INTERFERENCE
and FIELD INTENSITY *

measuring equipment

Stoddart NM-30A « 20mc to 400me

Commercial Equivalent of AN/URM-47

PRINTED CIRCUITRY... Modern printed circuits offer many advantages over con-
ventional wiring, lighter weight, more compact units and freedom from many of
the troubles normally encountered in conventionally-wired electronic equipment.
Vibration becomes even less of o problem with printed circuits, adding to the many
portable features already available with Stoddart equipment,

ADVANCED DESIGN . . . Specialized engineering and modern production techniques
have produced one of the most advanced instruments for the accurate measurement,
analysis and interpretation of radiated and conducted radio-frequency signals and
interference ever manufactured, Designed to laboratory standards, rugged, and
with matchless performance, the versatile NM-30A is an outstanding example of
modern instrumentation. Its frequency range includes FM and TV bands.

SMALLER SIZE... A wider frequency range and higher standard of performance
is incorporated into on equipment whose size is one-third that of any similar equip-
ment ever manufactured.

SENSITIVITY. .. Sensitivity ranges from one to ten microvolts-per -meter, depending
upon frequency cnd antenna in use.

APPLICATIONS . . . Field intensity surveys, antenna radiation pattern studies, inter-
ference location and measurement for checking radiation from virtually any
mechanical or electrical device capable of generating or radiating rodio-frequency
signals or interference.

Stoddart RI-FI* Meters cover the frequency range 14ke to 1000mc

Meetings with Exhibits

@ 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 5,6 & 7, 1954
Technical Conference with Elec.
tronic Exhibits, I.R.E. Region
(S)even, Multnomah Hotel, Portland,
re.

Exhibits: W. K. Dallas, Tektronix,
Inc., P.O. Box 831, Portland 7, Ore.

A

May 7, 8, 1954
NEREM, New England Radio En-
gineering Meeting, Sheraton-Plaza
Hotel, Boston, Mass,
Exhibits Chairman : Robert A. Waters,
4 Gordon St., Waltham 54, Mass.

A
May 10, 11, 12, 1954
Airborne Electronics Conference,
Biltmore Hotel, Dayton, Ohio
Exhibits: R. J. Mclllrath, Chairman,
410 West 1st Street, Dayton 2, Ohio
A

May 24, 25, 26, 1954

National Telemetering & Remote
Control Conference, Morrison
Hotel, Chicago, Ill.

Exhibits: Mr. Jerry Roedel, Pullman
Standard Car Mfg. Co., 1414 Field
Street, Hammeond, Ind.

A

June 23, 24 & 25, 1954
IRE Symposium on Global Com-
munications, Hotel Statler, Wash.
ington, D.C.
Exhibits: Louis De La Fleur, 77 14th
SDtEI N.W.,, Suite 800, Washington 5,

A
August 25, 26 & 27, 1954
Western Electronic Show & Con-
vention, Pan-Pacific Auditorium,
Los Angeles, Calif.
Business Manager: Mr. Mal Mobley,
Jr., 344 North La Brea Ave., Los
Angeles, Calif.A

October 4, 5, 6, 1954
National Electronics Conference,
Sherman Hotel, Chicago, IlI.
Exhibits: Mr. George H. Wise, c/o
DeVry Technical Institute, 4141
Belmont Ave., Chicago 41, III.
A

November 18 and 19, 1954
Sixth Annual Electronics Confer-
ence, Hotel President, Kansas City,

o.
Exhibits: Mr. Robert W. Butler, P.O.
Box 8857, Kansas City, Mo.
A

February 10, 11, 12, 1955
Seventh IRE Conference, Baker

Hotel, Dallas, Texas
Exhibits: T. W. Sharpe, Collins Radio
Co., 1930 Hi-Line Drive, Dallas 2,

|
VLF HF  nNm.208, 150kc 1o 28me UHF '
NM-10A, 14ke to 250ke Commercial Equivalent_ o
Commercial Equivalent of | AN/PRM.1A. Self.contained

2 . | batteries. A.C. supply- optional.
AN/URM-68. Vory low frequen Includes standard ~ broadcast

Texas
NM-50A, 375mc to 1000mc l A

Sommerclal _Equivalent, of Note on_Professional Group Meetings:

AN/URM-17. Frequency range 8 4
includes Citizens band and Some of the Professional Groups con-

5, b:"d' "’,-gi‘,’;;:;'?f' mvt‘-’ésund UHF color TV band. duct meetings at which there are ex-
communica equencies, L 5 A
Has BFO. | hibits. Working committeemen on these

groups are asked to send advance data
| | to this column for publicity informa-
tion. You may address these notices to
the Advertising Department, and of
course listings are free to IRE Profes-
sional Groups.

STODDART AIRCRAFT RADIO Co., Inc.

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

PROCEEDINGS OF THE I.R.E. May, 1954



S

befween!

Remember
these important Langevin
MEETINGS!

y specifications

May 6-7

Boston

Back again to the Park-Shera-
ton Hotel in Boston (to old
timers, The Copley Plaza). This
Friday afternoon-and-Saturday
Meeting with exhibits is broad
in interests, and a vital service
to IRE members. Attend the
New England Radio Engineer-
ing Meeting!

Airborne
Electronics
Conference

May 10-11-12
Dayton, Ohio

Once again the Dayton Section
of IRE, and the IRE Profes-
sional Group on Aeronautical
and Navigational Electronics
join hands to produce at the
Hotel Biltmore, and the Day-
ton Engineers Building a meet-
ing with exhibits of high

interest to all in military and
civilian *“air-radio”.

PROCEEDINGS OF THE I.R.E.

brmance needs

THREE LANGEVIN
TIME-SAVERS

l Complete MIL-T-27
tests for qualification
approval can be made in
our own laboratory—often
saves weeks on contract
completion,

2 Samples and short
runs are handled in
our model shop, staffed
and equipped for
high speed, econom-
ical service on small
quantities.

3 Large stocks of
materials pre-
vent delays. Hun-
dreds of types and
sizes of wire, core
materials, cases, ter-
minals, brackets,
etc., always in stock.

, B s
, Langevin
specialization insures faster

delivery and highest quality

You can depend on LANGEVIN for every transformer
requirement, large or small, including pulse trans-
formers, charging reactors, saturable reactors, high cycle
transformers and units built to the most rigorous specifica-
tions. Highly specialized facilities permit fast handling of
short or long runs with maximum economy and rigid quality
control, For prompt quotations or engineering collaboration,
call or write today without obligation.

LANGEVIN MANUFACTURING CORPORATION
37 WEST 65th STREET, NEW YORK 23, N. V.

A SUBSIDIARY OF THE W, L. '"MAXSON CORPORATION

A

May, 1954
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TELEPHONE SCIENCE

NO ENEMY CAN DODGE

(Upper left) — Nike's missile elimbs to destroy an enemy. under guidanee of complex cleetronic controls.
A radar is shown at right. Nike (pronounced Ny'kee) is named after the Greek goddess of Victory.

BELL TELEPHONE
LABORATORIES

Is it possible to guide an anti-aircraft
missile so that it will track down and
destroy a rapidly maneuvering target?
No one knew the answer for sure when
the U. S. Army put this question to
Bell Telephone Laboratories in 1945,

The special skills and techniques de-
veloped to create the nation’s communi-
cations network uniquely fitted Bell
scientists to answer tlhis question. They
recommended a new system, Nike. and
then worked to bring it into being with

engineers from Army Ordnance, West-
ern Electric Company and Douglas Air-
craft Company.

The first Nike installation has been
made. and more will follow. Thus, Amer-
ica’s defenses grow stronger through a
new extension of frontiers in the com-
munications art. It is a proud achieve-
ment of the knowledge and skills first
developed at Bell Telephone Labora-
tories to make the nation’s telephone
service ever better.

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



BUSS FUSES

e

can help you build
CUSTOMER
\ <% SATISFACTION

W-‘—— -
N

w4 Manufacturers and service organizations know from
4 experience that BUSS fuses won’t let them down.

For over 39 years, under all service conditions, BUSS
fuses have given dependable electrical protection. J
Rigid quality control is the reason for “trouble-free” {

BUSS fuses. Every BUSS fuse normally used by the

electronic industries is tested in a sensitive electronic
device that rejects any fuse not properly constructed,
correctly calibrated and right in all physical dimen-
sions.

X

So for the finest possible electrical protection, turn
with confidence to BUSS fuses. The fuse that can be
relied on to protect when there is trouble in the cir-
cuit. The fuse that eliminates those needless blows,
which otherwise could be so annoying to your cus-
tomer.

And there is another reason it pays to standardize on ,
BUSS fuses. You can simplify your buying, stock han- -
dling and records by using BUSS as the one source -
for fuses. The line is complete: — standard type, dual-
element (slow blowing), renewable and one-time
types . . . in sizes from 1/500 ampere up.

. I3 . 4
If you have a special problem in electrical protection, g
Buss places at your service the world’s largest fuse "~
research laboratory and its staff of engineers. Let our
engineers, who are fuse specialists, save the time of
your engineers by helping you select the right fuse and
fuse mounting for your job—if possible a fuse that is \a ¥
already available in local wholesalers’ stocks. ¢ .
1 o)
----------------------q
1§ BUSSMANN Mfy. Co. (Division of McGraw Electric Co.) '
N ' University at Jefterson, St. Louis 7, Mo. ¢
Please send me bulletin SFB containing facts on ¢ a
! BUSsS small dimension fuses and fuse hol?icrs. [ ] hA‘kelrs Olf'
1 ‘ complete line
1 Neme_ - N of fuses for
R i home, farm,
) — " commercial,
. . y Company_ B electronic &
For more information b drens | industriol use.
. * - ) T - — l
)
ma// fﬁls coapo” > ) City & Zone. _State me-ssa 8
h----------------------J
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Eimac Klystron Report xs 57

® Beam modulation modulating anode
® Easy pulsing kiystron

® Increased efficiency

RF CAVITIES
4/ = .
” 4 =
CATHODE—\ o o) . ~COLLECTOR
< [__ _J_ ! — 4
p | T
4 beed L
MODUL ATING / R@ :FF
ANODE —~ "'J ouT
A new concept in klystron design is introduced by Eimac

with the X557 modulating anode klystron. An insulated
8 y The modulating anodeklystrons are another of Eimac’s

klystron developments which already include high
tube scction permits: power amplifiers for UHF, including TV, and reflex
klystrons for use in conditions of severe shock,
vibration and sustained acceleration at frequencies to

modulating anode placed between the cathode and drift

® Controlied variation of beam current independent of heam

. j 9600mc.
voltage through regulation of the medulating anode voltage
® Easy pulse modulation with low pulsing power ® Lor uthorongh question and answer discussion
' X | p of klystrons, write our Techuical Services
® Amplitude modulation with low modulating power depurtment for u free copy of the 20-page book-
oo " 2 s let, “Klyst Fucts.”
® 30% efficiency at carrier level with 100% amplitude ¢ A el

modulation on top of the carrier
® Additional research and operational functions

EITEI—'MCCULLOUGH7 INC' MARK OF EXCELLENCE IN

SAN BRUNO ¢« CALIFORNIA ELECTRON-POWER TUBES



. mrmnmom RECTIFIER

- AT
56%0” fighs

specifications.
DC output from
20 volts to
200,000 volts.

INDUSTRIAL . =7 . HERMETICALLY
POWER AR N SEALED
RECTIFIERS D a2 - Selenium
Ratings to 250 KW ey Rectifiers
Power Factor 959, \ e Made to your
Finest Industrial specifications.
Rectifiers produced |

today.

HIGH
g TEMPERATURE
TV & RADIO GERMANIUM

MINIATURE LARGEST SUPPLIERS ool bat” Series

RECTIFIERS

Widest range OF INDUSTRIAL RECTIFIERS o 1 100" ¢

in the industry.

Available with temgerqture
universal mounting applications.
for universal

replacement. WRITE DEPT. D for complete descriptive literature.
\ l )N 1 ’

et ) R

Executive Offices: 1521 E. Grand Ave., El Segundo, Calif. - Phone: ORegon 8-6281
Chicago Branch Office: 205 West Wacker Drive - Phone: Franklin 2-3889
New York Branch Office: 501 Madison Avenue * Phone: Plaza 5-8665

PROCEEDINGS OF THE [.R.E. May, 1954




«eo. And MALLORY Ceramic
Resistors Prove It!

Wherever vou need fixed resistors in television and other electronie cireuits,
vou can get an ideal combination of quality and economy in Mallory Ceramic
Resistors. They’re low in cost—and their axial lead construction ents pro-
duction expense by eliminating mounting brackets, permitting point-to-
point wiring and saving nnder-chassis space,

These features assure top quality performance:

® Accurate resistance up to rated wattage through the use of exclusirve
Mallory Yard-Ohun wire.

® Long life: Fiberglas core contains no organic materials; high grade
non-corrosive inorganic cement, injected under pressure to give high
heat dissipation, holds resistance element securely. Resistors are built
to take 1009, overloads.

® Moisture protection: Resistor ends are sealed by special heat and mois-
ture resistant compound.

® Rugged construction: tinned leads are securely clinched to prevent
opens, high resistance and pull-outs. Non-porous steatite tubes protect
against mechanical and thermal shock.

For complete facts, write for the new eatalog on fixed wire-wound resistors
and carbon and wire-wound controls.

Expect more ... Get more from MALLORY

|
I
I
I
I
I
I
I
|
I
I
I
I
I
I
I
I
I
I
I
L

Available sizes:

4 watt 1 to 1000 chms

6" dia. x 1 Jong
7 wan 1 to 3000 ohms

5" dia. x 134 long
Standard Tolerance L .109%

COMPLETE
LINE OF CARBON
CONTROLS

Factory assembled carbon con-
trols are supplied in single,
dual concentrie and dual tan-
dem constructions, with or
without switeh. High density,
smooth surfaced element gives
exceptionally low noise level,
long life and minimum resist-
ance drift. Available in stand-
ard tapers from 200 ohms to
10 megohms.

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

P.R.MALLORY & CO. Inc. Serving Industry with These Products:

—_——————— ]

Electromechanical —Resistors ® Switches ® Television Tuners e Vibrators

A L I o R Electrochemical—Capacitors e Rectifiers « Mercury Batteries
Metallurgical—Contacts  Special Metals and Ceramics ® Welding Materials

P. R. MALLORY & CO., Inc.; INDIANAPOLIS &, INDIANA

8a PROCEEDINGS OF THE I.R.E.
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OTHER SANBORN
IMPROVEMENTS

® Extended frequency response,

® Improved regulated power
supply.

» Individual stylus temperature
control for EACH channel.

» Improved, single control, paper
speed selector. Nine speeds
— 0.25 to 100 mm/sec.

@ Recorder slides out, if desired,
for better view of recorded
events, or for notations on
record (illustrated at right).

@® Improved control of input signals
by use of 1, 2, 5 ratios on
attenuator.

rHE LR Ma

v 19544

SANBORN 150 SERIES

OSCILLOGRAPHIC RECORDERS

The BASIC four-
channel assembly in-
cludes: Cabinet, Re-
corder, and, for each
channel, a BUILT-IN
unit (A), which com-
prises a Driver
Amplifier with frame,
and a Power Supply
with control panel.

(A)

NG

\I

-

A NEW
design concept
that brings even
greater versatility
to industrial
OSCILLOGRAPHIC
RECORDING

‘ » You have a CHOICE
y ‘0, of readily interchangeable,
“\ plug-in Preamplifiers (B)
“ for EACH chonnel, as
described below.

The new Sanborn 150 Series

offers greater operating efficiency

and convenicence, and encompasses

a variety of uses which include the aceurate recording

of almost every phenomenon whose frequencey spectrum lies in the

range from 0 to 100 cycles per second.

A wide selection of plug-in preamplifiers, or “front end”

units, such as (B) above, are completely interchangeable in any or all

channels of the 150 Series amplifier seetion, where they simply plug in to
the driver amplifier and power supply, () above,
which are already in place.

Available plug-in Preamplifiers inelude: AC-DC, CARRIER,
SERVO-MONITOR, DC COUPLING, LOG-AUDIO, and LOW
LEVEL. Blank plug-in assemblies are also available for users to make

mput circuits for speeial measurement problems.

And, there are the popular Sanborn advantages: a high torque
movement (200,000 dyne ems per em deflection),
direet inkless recording in true rectangular

SANBORN COMPANY

INDUSTRIAL DIVISION

coordinales, and provision for code
and time markings.

A new catalog on Sauborn Oseillographic
Recording Systems and their components

will be sent gladly on request.

195 MASSACHUSETTS AVENUE

CAMBRIDGE 39, MASS.

9a



ELECTRICALLY AND MECHANICALLY INTERCHANGEABLE

o
<A

MEETS ALL MIL-T-27 REQUIREMENTS MEETS ALL CIVILIAN REQUIREMENTS
Completely hermeticolly sealed tp meet MiIL-T-27 speci- A complete line to MIL electricol specificotions, housed
ficatians. Military Standord types are included. Catalog in conventionol coses. Sotisfoctory perfarmonce at sub-

Listing M L stontiol sovings. Cotolog Listing C L

HOUSED IN CASES WITH STANDARD MiL-T-27 DIMENSVIONS,‘ BOTH LINES CARRY THE USUAL KENYON GUARANTEE

The new Kenyon Military and Commercial Lines feature the very latest practice, using the best class “A”
wire and insulation now available, and the latest types of core material, to obtain minimum size at reasonable
cost. . . . Cases are identical to the requirements in the MIL-T-27 specification and standard units are
finished in a smooth, durable medium gray. Other colors are available on special order. Full rating information
and schematic is furnished in the form of a stencil on each case. . . . Special units with other ratings and the same or
similar cases are available on short delivery,in any quantity. Class B, class C,and class H units ean also be delivered
no special order. Where casing is not required yet sealing is important, we recommend our ‘‘Ken-Seal” molded
transformers, available on special order. Write for catalog. Your inquiry will receive prompt attention.

KENYON TRANSFORMER CO., INC., 840 Barry St., New York 59

10a PROCEEDINGS OF THE I.RE. May, 1954




“winn-2 for your convenience!

General Cerumlcs ALUMINA CERAMIC

*Conforms to the requirements of Grade L-5A in accordance with JAN-1-10.

OLDERSEAL HERMETIC TERMINALS

THE ITEMS SHOWN ARE STANDARD STOCK
TERMINALS. DIMENSIONAL TOLERANCE,
+1%9% BUT NOT LESS THAN £.010"

* High Mechanical

Strength
* Resistance to
Thermal Shock
e fast, Fasy

Installation
e Permanent

Hermetic Sealing

ep————([p-.
(R

reie
——

4 METALLIZED SURFACE
GLAZED SURFACE

-
-
-

DIMENSIONS
D £

;
PART - w02
NUMBER - : . - % AIS
261 s g A - | R '
DAL4 . - e A0 500 : "2

] .
907 343 A90 :237 ‘ o e
l. 187 128 375 1.640

7000 968
DAL4A263 S
et e ‘2:‘24138 1.750 1.407 343 6‘5‘62
265 18000 & d . S .
g:t:lbb 22000 2.655 2.187 1

These terminals are made of glazed Alumina Cer-
amic. Lugs and eyelets are hot tinned brass and
metallized areas are silver fired on ceramic, copper
electroplated and tin fused for soft soldering. Im-

mersion in 60/40 solder at 450°F for 12 minutes
for dip soldering will not injure the metallic coat-

ing. For complete information and quotations call,
write or wire today.

y CERAMICS CORPORATION

VALLEY 6-5100
GENERAL OFFICES and PLANT:

KEASBEY, NEW JERSEY

MAKERS OF STEATITE, ALUMINA, ZIRCON, PORCELAIN, SOLDERSEAL TERMINALS, LIGHT DUTY REFRACTORIES, CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE, FERRAMIC MAGNETIC CORES
PROCEEDINGS OF THE I R.E. May, 1954
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Something New Has Been Added!
A The 21 IRE Professional Groups

show the expansion pattern
of a modern engineering
society in meeting the diver-
sified needs of its members
in the ever widening science

of radio-electronics.

Membership in a Professional
Group is open to any paid-up
member of the I.R.E. The cost is
only an annual extra publica-
tions fee, usually $2. This fee is
shown in the descriptions that
follow.

An IRE Member may join as
many Professional Groups as
serve his interest and wishes.
Such membership serves to as-
sociate him with other engineers
of the same specialized interests
within the radio-electronic field.

The 21 Professional Groups are
listed below, together with a
brief definition of each, the
name of the Group Chairman,
date.

and publications to

* Means still available.

Aeronavtical and Navigational
Electronics
The application of electronics to oper-
ation and traffic control of aircraft and
to navigation of all craft.
Dr, K. Charlton Black, Chairman,
Polytechnic Research & Develop-
ment Co,, 55 Jehnson Street, Brook-
Iyn 1, N.Y.
Fee $2. 8 Transactions, 4 Newsletters. *4, *5,
*6, "8, & *9, and Newsletters.

Antennas and Propagation

Technical advances in antennas and
wave propagation theory and the utili-
zation of techniques or products of this
field.

Mr, P. S. Carter, Chalrman, ¢/o
RCA Laboratories, Rocky Point,
L.I, N.Y.

Fee $4. Four transactions published. "4
Vol. 1, No. 1; Vol, 1, No. 2.

Audio

Technology of commumication at audio
frequencies and of the audio portion of
radio frequemcy systems, including
acoustic terminations, recording and
reproduction.
Mr. Vincent Salmon, Chairman,
Stanford Research Institute, Stan-
ford, California,
Fee $2. Published 14 Transactlons, 4 News-
letters. "5, *7, *9, *10.

Broadcast & Television
Receivers

The design and manufacture of broad-

cast and television receivers and com-

ponents and activities related thereto.
Mr. Earl I. Anderson, Chairman,
Assistant Manager, Industry Serv-

ice Lab., RCA Laboratory Div., 711-
5th Ave., New York, N.Y,

Fee $2. Transactions "1, *2, *3, *5

Broadcast Transmission Systems

Broadcast transmission systems en-

gineering, including the design and

utilization of broadcast equipment.
Mr. Lewis Winner, Chairman, Edi-

tor, Television Engineering, 52 Van-
derblit Avenue, New York 17, N.Y.

Fee $2. Convention Report. *1, *2, *3, *5

Circuit Theory

Design and theory of operation of cir-
cuits for use in radio and electromic
equipment,

Dr. Chester H. Page, Chairman,

National Bureau of Standards, Con-
necticut Ave., Washington 25, D.C.

Fee $2. *PGTC-1, *PGCT-2, Transactions.

INSTITUTE OF RADIO

May, 1954
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IRE’s 21 Professional Groups

Communications Systems

Radio and wire telephone, telegraph
and facsimile in marine, aeronautical,
radio-relay, coaxial cable and fixed sta-
tion services.

Col. John Hessel, Chairman, Signal

Corps Engineering Laboratories, Fort
Monmouth, N.J.

Fee $2. *Vol. CS-1, No. 1, *Vol. CS-2, No. 1.

Component Parts

The characteristics, limitations, appli-
cations, development, performance and
reliability of component parits.

Mr. Floyd A. Paul, Chairman, Super-

visor, Electronic Reliability Sec.,

Dept. 3230, Northrop Alircratt, Inc.,
Hawthorne, Calif.

Fee $2. Transaction® PGCP®1.

Electron Devices

Electron devices, including particvlarly
electron tubes and solid state devices.

Dr. Leon S. Nergaard, Chairman,
RCA Laboratories, Princeton, N.J.

Fee $2. Transactions *1, *2, *3, "4.

Electronic Computers

Design and operation of electronic
computers.
Mr. John H. Howard, Chairman,

Burroughs Corp., 511 North Broad
Street, Philadelphia 23, Pa.

Fee $2 Transactions 1, 2, and *Vol. EC-2.
No. 2, *Vol. EC-2, No. 3, "Vol. EC-2, No. 4.

Engineering Management

Engineering management and admin-
istration as applied to technical, indus-
trial and educational activities in the
field of electronics.
Gen. Tom C. Rives, U.S.A. (Ret’d.),
Chairman, General Electric Com-

pany, Electronics Park, Syracuse,
N.Y.

Fee $1. Convention Report.

Industrial Electronics

Electronics pertaining to control, treat-
ment and measurement, specifically in
industrial processes.

Dr. Eugene Mittelmann, Chairman,

Consulting Engineer, 549 W. Wash-
ington Blvd., Chicago 6, Il

Fee $2. Convention Report, *PGIE-1.

Information Theory

Information theory and its application
in radio circuitry and systems.

Dr. William G. Tuller, Chairman,
Melpar, Inc., 452 Swann Ave,, Alex-
andria, Va.

Fee $2. Transaction 1. *PGIT-2.

Instrumentation

Measurements and instrumentation
utilizing electronic techmiques.

Mr. Ivan G. Easton, Chairman,
General Radlo Co., 275 Massachu-
setts Ave., Cambridge 39, Mass.

Fee $1. Transactions 1. *2. Convention Re-
port

Medical Electronics

The application of electronics engi-
neering to the problems of the medical
profession.

Mr. L. H. Montgomery, Jr., Chair-

man, 612 Craighead Street, Nash-
ville, Tenn.

Fee $1. *Convention Report, *PGME-1.

Microwave Theory and
Techniques

Microwave theory, microwave circuitry
and techniques, microwave measure-
ments and the gemeration and amplifi-
cation of microwaves.

Mr. Andre G. Clavier, Chairman,
Federal Telecommunication Labora-
tories, 500 Washington Ave., Nutley,
N.J.

Fee $2. *Vol. MTT-1, No. 2.

Nuclear Science
Application of electronic techniques
and devices to the nuclear field.

Dr. Lloyd V. Berkner, Assoc. Uni-
versitles, Inc., 350 5th Ave., New
York 1, N.Y.

Fee $2.

Quality Control

Techniques of determining and con-
trolling the quality of electronic parts
and equipment during their manufac-
ture.
Mr. Leon Bass, Chairman, Manager,
Quality Eng., Jet Eng. Dept., Gen-
eral Electric Co., Cincinnati 15,
Ohio.

Fee $2. Transactions, *PGQC-1, *PGQC-2.

Radio Telemetry and Remote
Control
The control of devices and the meas-

urement and recording of data from a
remote point by radio.

Mr. Martin V., Kiebert, Jr., Chair-
man, P. R. Mallory & Co., Inc.,
Tuner Div., Indianapolis 6, Ind.

Fee $1. Convention Report.

Vehicular Communications
Communications problems in the field
of land and mobile radio services, such
as public scfety, public utilities, rail-
roads, commercial land transportation,
etc.

Mr. W. A. Shipman, Chairman, Co-

lumbia Gas Sys. Ser. Corp., 120 East
41 Street, New York 17, N.Y.

Fee $2. *2, *3.

Uitrasonics Engineering

Ultrasonic measurements and com-
munications, including  underwater
sound, ultrasonic delay lines, and vari-
ous chemical and industrial ultrasonic
devices

Mr. A. L. Lane, Chairman, 706 Chil-
lum Road, Apt. 101, Hyattsville, Md.

Fee $2.

ENGINEERS

PROCEEDINGS OF TIIE I.R.L.
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&NEWS and NEW PRODUCTS A

May 1954

High Fidelity Crystal
Cartridges

Rockbar Corp., 215 E. 37 St., New
York 16, N. Y., has announced two new
types of high fidelity crystal cartridges,
manufactured in England by Collaro. It is
claimed that these cartridges reproduce a
smoother response than has previously
been attained in crystal cartridges.

The Collaro cartridges are nonhygro-
scopic. They employ metal-sealed crystals
impervious to normal humidity and tem-
perature changes. They are designed to
operate into a 1 megohm impedance and
require no low frequency equalization.

The two types are identified as “0” and
“P.” These differ only in over-all frequency
response and voltage output. Type “O”
has a frequency response from 50 to
10,000 cycles 4-db, and a 0.5-volt output;
Both cartridge types are of the “turnover”
variety and are supplied with two inter-
changeable sapphire styli: 0.003 inch for
standard, and 0.001 inch for microgroove.
Standard } inch mounting permits ready
replacement of existing types.

Small Heater Rectifier

Vector Electronic Co., 3352 San Fer-
nando Rd., Los Angeles 65, Calif., has a
small rectifier-filter circuit which was de-
veloped especially for reducing hum by
supplying dc heater current to the first
stage of low level amplifiers. It is provided
with an octal plug for convenient mount-
ing and occupies a space above the chassis
measuring only 13X 1£X4 inches.

Since its rated input voltage is 6.3 to
7.5 volts ac, the device can be connected
directly to the available ac filament sup-
ply. It provides up to 0.3 amperes dc, the
dc output voltage being about 85 per cent
of the ac input voltage at 0.3 amperes load,
95 per cent at 0.15 amperes load. Filtering
is adequate to reduce the ac component in
the load over 20 db.

Because of its small size the device can
frequently be applied to existing amplifiers.

14a

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

Tape Resistors for
Printed Circuits

Sanders Associates, Inc., 137 Canal
St., Nashua, N. H., now offers stable tape
resistors for a wide range of printed circuit
applications. They are available either as
cured, ready-to-use resistors % inch long,
% inch wide, and 1/100 inch thick, or as un-
cut, uncured tape rolls. Both types have a
resistance range of 100 ohms to 10 meg-
ohms. These components conform to all
JAN-R-11 specifications. These resistors
are suitable for semi-automatic applica-
tions in which a single operation, requiring
less than one second, fastens them per-
manently to the chassis and connects them
into the circuit, without soldering, bending
or punching holes in chassis. Character-
istics are as follows: Power rating: § watt
at 150° C, resistance tolerance: +10 per
cent. Operating temperature range —55°C
to +200° C, humidity: 95 per cent at
40° C for 250 hours, temperature coeffi-
cient: within requirements of JAN-R-11,
shelf life: 18 months minimum, load life:
500 hours minimum } watt at 150° C.

Remote Control Equipment
For Broadcast Transmitters

The Hammarlund Mfg Co., 460 W, 34
St., New York 1, N. Y., has a brochure
available describing its remote control
equipment for broadcast transmitters. This
type of operation by broadcasting com-
panies was made possible recently through
a new directive of the Federal Communi-
cations Commission.

The control equipment makes use of
audio tones for complete control and me-
tering of the remote transmitter including
nine possible control functions and nine
telemetering functions.

It makes use of recognized principles of
telemetering and requires only a single cir-
cuit which may be wire, radio or micro-
wave. No dc line is needed.

All the requirements of the Federal
Communications Commission rules and
regulations are fulfilled by the Hammar-
lund equipment.

PROCEEDINGS OF THE I.R.E.

Low-Frequency Noise
Generator

The model RUG-1-10 low-frequency
noise generator manufactured by Statisti-
cal Instrument Co., P.O. Box 552, Church
St. Station, New York 8, N. Y., makes
available for simulation studies and test
purposes a random voltage source of con-
trolled frequency spectrum and probabil-
ity distribution.

Examples of the use of the RUG-1-10
are: a study of random airload effects in
airfranie design, noise problems in missile
guidance, study of the statistical prop-
erties of ground electromagnetic reflection,
low frequency phenomena including chem-
ical and thermal processes and certain
bioelectrical effects.

The basic noise source is a gas tube
producing an approximate Gaussian out-
put. This provides the signal source to the
three controlled distribution channels gen-
erating the Gaussian, Rayleigh, and Uni-
form distributions. These distributions are
accurate to 2 per cent. The frequency
coverage is from 0-10 cps in three steps,
0-2, 0-5, 0-10 cps for all three distribu-
tions. Wider bandwidths are available on
request. The RUG-1-10 will deliver ap-
proximately 5 volts RMS at the wide
bandwidthand 1 volt at the narrow setting,
and is continuously variable to 0.1-volt
accuracy. Either cabinet or relay rack
mounted is supplied. Size 7}X19X%19
inches,

Low Cost Resistor

Reduced cost, states Clarostat Mfg.
Co., Inc., Dover, N. H., distinguishes its
Series 47 twisted tab control. This twisted-
tab mounting eliminates the usual bush-
ing, lockwasher and nut, effecting the
economy. The unit is mounted by inserting
the tabs through slots in panel or chassis,
and twisting them to secure the control in
place.

Electrically, the control is the msae as
the Clarostat Series 47, 15/16 inch diame-
ter units. Available with or without
switch. In resistance values from 500 ohms
to 5 megohms; 0.5 watt rating; choice of
tapers and taps; all types of metal or
plastic shafts, including, if desired, a rear
protruding slotted shaft. For more in-
formation write for drawing number

251914.
(Continued on page 244)
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TRANSMISSION
MEASURING SET
TYPE 12-A

For Measuring the
Characteristics
of Microwave
Relay Systems

WORLD"'S LARGEST

May, 1934
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This unit provides the necessary information on transmission character-
istics for the installation of terminal equipment, for the maintenance of termi-
nal equipment, and for the field service of transmission lines and terminal
equipment for microwave relay systems.

In one portable unit for efficient field use are combined the functions
which normally would be performed by a separate Vacuum Tube Voltmeter,
Audio Oscillator and Equalization Filters.

This unit has filters for providing response curves for accurate indication
of 144, F1A or flat transmission lines. The 12-A also has provision for measure-
ment of harmonic distortion ard has its own self-contained low distortion
1000 cycle oscillator with variable amplitude.

The amplifier of the 12-A provides range levels from plus 20 to minus
80 DBM in calibrated steps of 10 Db. The associated meter is calibrated in
0.5 Db steps. The dynamic characteristics of the indicating meter are such
that its response approximates the speed of appreciation of sounds by the ear.

This unit has line blocking capacitors for use across central battery
and dial telephone lines.

Write for additional specific information and for catalog material.

HE D ME N co. 195 Central Avenue
Newark 4, New Jersey

MANUFACTURERS 0F ATTENUATORS
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G-t SUBMINIATURE METAL-CLAD CAPACITORS

With silicone end-seals and solid dielectric

operate from —55C to

These G-E subminiature metal-clad capacitors are
specifically designed to provide the utmost reliability
under severe operating conditions. For over three
years, Permafil (solid) dielectric has proved its reli-
ability in aircraft engine control, airborne radio and
radar communication equipment, ground radio com-
munication and airborne fire control systems.

G-E subminiature metal-clad capacitars offer two
important, unique features:

® Solid dielectric —G.E.’s Permafil provides excel-
lent electrical characteristics and eliminates the
possibility of leakage.

@ Silicone end seals—for high thermal and physical
shock resistance exceeding MIL-C-25A requirements.

+125C without derating

® Microfarad ratings range from .001 to 1.0 uf in
voltage ratings of 100, 200, 300, 400 and 600 volts d-c
working. They can be operated at full voltage up to
altitudes of 50,000 feet.

Case sizes range from .235 inches in diameter and
11/16 inches in length to 1 inch in diameter and 254
inches in length.

Liquid-filled metal-clad line also available with G-E
Pyranol* dielectric for operation from —55C to + 85C
without derating. Lower-cost, they incorporate all the
operating advantages of the solid dielectric line and
are supplied in the same ratings.

For more information see your G-E Apparatus
Sales Office, or write for bulletin GEC-987 to General
Electric Co., Sect. 442-18, Schenectady 5, N. Y.

*Reg. trademark of General Electric Co.

GENERAL @3 ELECTRIC
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G-E SILICONE END SEAL

1. Solder right up to the case with ncw
G-L silicone end seal - -no need to waste
11 inch of valuable spacc because of
danger of cracking glass,
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SMALL SIZE of new G-E subminiature metal-clad capacitors is graphically
shown here. The cut-away view at the far lefr, approximately 112 times
acrual size, illustrates the construction features ot this new line

2. Withstands vibration and rough 3. Undamaged by dropping, the two
handling. This view shows a glass-  capacitors arc shown here —note that
bead-sealed capacitor and a silicone there are no cracks in the G-E silicone-
scaled capacitor being Jropped. sealed unit.

4. At +125 degrees cen- 5. At —55 degrees centigrade, the 6. Capacitance vs. temperature is shown by this
tigrade, the capacitor con-  subminiature G-E meral-clad capacitor  typical curve. G-E capaaitors with Permatil di-
sistently maintains 100 per-  with Permafil diclectric shows less chan - clectric have very litele capacitance change through-

Cent capacitance, 7 percent loss i capacitance.

G°E PERMAFIL DIELECTRIC

out the entire range from —55C to +125C.
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ELECTRONIC
TUBES

Descriptive literature on Model 686
gladly sent on request. WESTON Elec-
trical Instrument Corporation, 614
Frelinghuysen Ave., Newark 5, N. J.

WESTON

--------- -

WESTON

(686 Type 10A)

true mutual conductance

ELECTRONIC
TUBE ANALYZER

(over-all Gm accuracy 3% or better)

Tests tubes under actual circuit operating potentials.

Tube characteristic operating curves can be plotted for com-
parison with manufacturer’s specifications.

Transconductance can be measured directly without need
for null adjustments or correction factors.

Voltage Ratio method of measuring transconductance meets
the IRE Standard 50 IRE 7.S2 paragraph 7.2.2.4.

Completely self-contained with all necessary power sup-
plies, meters and switching for performing short tests, static
characteristic measurements and grid to plate transconduct-
ance measurements.

A well filtered d-c power source is supplied, making it pos-
sible to test tubes with d-c potentials which can be accu-
rately adjusted to correspond to actual circuit voltage oper-
ating conditions.

Precision meter shunts and multipliers are wire wound to
0.5 per cent accuracy.

Special circuitry makes meter loading effects negligible.

Regulated grid bias supply keeps this most critical voltage
constant. Plate and screen supplies do not aflect grid bias
setting.

Wide range of measurement of transconductance provides
good readings on all tubes from small subminiature types to
large power control types. The true transconductance is
obtained on all triodes and pentodes, including low mu
control tubes having plate resistance as low as 250 ohms.

Transconductance ranges are available in the following
combinations of range and grid signal voltages:
Grid Signal 1.0 0.5 0.2 0.1 Volts
Gm x 1 300 600 1500 3000 Micromhos
Gm x 10 3000 6000 15000 30000 Micromhos

The Gm x 1 range is especially useful in the measurement of
subminiature tubes having low transconductance.
Reliability, Dependability and Accuracy assured by sound
engineering, skilled manufacture and high quality compo-
nents.

PROCEEDINGS OF THE IL.RE. May, 1954



The name SYLVANIA on an Aluminized Picture Tube
is an endorsement of dependability! 1t signifies that the
tube has passed 781 quality-control tests, plus a series
of final inspections after a 48-hour hold period.

Sylvania Aluminized Picture Tubes
offer all these Advantages

1. More Usable Light Output resulting from reflec-
tion of wanted light from back of screen.

2. Better Picture Contrast and Increased Contrast
Range due to elimination of reflected unwanted
light from inside the tube.

3. More Uniform Screen Color Tube for Tube be-
cause of tighter screen color quality limits.

4. Longer Screen Life due to the protection of alu-
minum film on back of screen.

5. Greater Picture Brightness and Sharpness result
from the elimination of electron “sticking.”

6. Longer Tube Life due to a controlled degree of
getter action in the aluminum film.

Lower Aluminized Picture Tube Prices!

Sylvania aluminized picture tube prices have now been
reduced to slightly above regular television picture tube
prices. Now you can offer your sets with 50% brighter
pictures at practically no additional cost. For detailed
data sheets drop a line to Dept. 4R-3105, Sylvania,

today!
LIGHTING -

PROCEEDINGS OF THE IL.R.E.
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Popular Sylvaniq Aluminized Tybe Types
AVAILABLE NOW
Type ! . I Deflection ]
- ocus Type Hor. Angle A::;.::': Length
HP4

L Lo Es Mag 65° S
21AMP4A v gt - 0 i
21EP4B* g ol 3 20 716"
21WP4A e 2 : 23::
21XP4A i e 4 2
21YP4A o & : 2 1
21ZpP48 e 480 s "
24CP4A g = 5 n
24DP4A e it s e
24VP4A s 5 4 n e
zavn s g+ 5 21 1/8~
L, Mag 85° S ;; '/8”'
Soot Mag 85° S 24 4L

3 Mag 85° S 23 123 '/64"

Cylindrical Face. All others have Spherical Face Plates .
Mcg_Mclon f:"s.—low Voltage Electrostatic
gnetic S~Single lon Trap

ELECTRONICS -

YLVANIA

Sylvania Electric Products Inc., 1740 Broadway, New York 19, New York

In Canada: Sylvania Electric {Canada) Ltd.
University Tower Bldg., St. Catherine St., Montreal, P. Q.

TELEVISION

19a
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Type CL Low Coil Cur-
Type BA Thermostat rent Relays |
Type BX-840 A-C Relays For pilot controls, like oil . Hum-free Permanent
Relays TypeBX-44 A-CRelays For 3-wire gauge type burners or stokers, which Magnetic Type Relay
8 Normally open & 4 nor- 4 Normally open & 4 nor- thermostats  with  slow- can handle orly tmall re- Requires no coil current
mally closed contacts. mally closed contacts. moving contact elements, lay coil currents, to keep contact closed.
[ S e o " e ; a " — - — |
] I |
| ’
] i I
| W
i ~ i |
" "
i .'i. %
Bulletin 709 F Bulletin 848 |
8ul. 849 Pneumatic Magnetic Starters g Dashpot Timers . Large A-C Contactors
Hum-free Latch Relays | Timers 8 Sizes up to 300 hp, Adjustoble from 2 to 30 For applications up to
For quiet opplicotions, Adj. Y4 sec to 3 minutes. | 220 v; 600 hp, 44C-550 v. seccnds. 900 amperes—600 volts.

. CONTACTORS - RELAY'S - LIMIT SWITCHES - TIMERS

for Electronic Laboratories and Production Lines

Bulletin 802 Precision Limit Switches
Wide Assortment of Types & Ratings.

8ul. 8027 Oiltight

Limit Switches
Large variety of types.

Push 8uttons—All Types and Sizes
Standard Duty—Heavy Duty—Oiltight.

S = i R S |
for ILLUSTRATED BULLETINS
They are handy reference guides for tion equipment. Write for bulletins.

electronic and plant engineers who Allen-Bradley Co., 114 W.
design testing and automatic produc- Greenfield Ave., Milwaukee 4, Wis.

> o

)| ALLEN - BRADLEY
/ RADIO & TELEVISION c;‘;;npoumrs
= QuauTy S
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advancement
in instrument
design
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\ TWO VIEWS SHOWING MECHANISM
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CUT-AWAY VIEW (PATENTS PENDING)

MULTI-STRUT
POINTER ASSEMBLY
OF ALUMINUM TUBING
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WEIGHT
BEARING
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ANODIZED ALUMINUM :’ 3 i ‘
CHANNEL LOCKS ' ~
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Reg. U. S. Pat, Off.

P‘?WERFUL MOVING COIL

MECHANISM HAS
GYRO-LIKE STABILITY

The Marion Type MEP-1 meter mechanism was designed to
develop highest possible torque for a given volume of mag-
netic material. Its high torque, heavy eddy current damping
and low relative inertia provide unusual performance charac-
teristics simulating the stability of a gyro, in like environment.
Already it is setting new and higher standards for reliability
in moving coil indicating mechanism design for aircraft appli-
cation, where the influence of vibration and rapid attitude
changes on pointer indication are significant factors.

The gyro-like stability of the MEP-1 mechanism results from
its unique mechanical design. An end-pivoted coil assembly,
with a one piece bearing shait and precise mechanical
assembly operates in a self-shielded magnet structure which
produces approximately 6000 Gauss in a single air gap.
When the end-pivoted moving coil, of long turning radius,
operates in a magnetic field of such strength, substantial
gains in torque and eddy current damping are realized,
This great torque, combined with relatively light weight, per-
mits unit bearing loadings substantially lower (i. e. larger
pivot and jewel radii) than heretofore normal.

MECHANISMS BY MARION

Although developed expressly for application in aircraft navi-
gational instruments, many of the MEP-1 characteristics make
it desirable for use as the sensitive element in control devices
where it is required to initiate a control function. It is one of
a number of Mechanisms by Marion that extend the field of
moving coil mechanism application where previously size,

weight or performance characteristics prevented their use,

Marion Electrical Instrument Company,
407 Cenal Street, Manchester, N. H.

e 2l
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MANUFACTURERS OF RUGGEDIZED AND ““REGULAR” METERS AND RELATED PRODUCTS
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37 REPEATER STATIONS: The corner of a typical repeater station. The Sola Constant Voltage

Transformer, which supplies stabilized voltage (regulated 1% with line variations as great as
*15%) to the equipment is identified by the artow, The automadc. continuous. maintenance-free
operation of the Sola units are important since many of the repeater stations are located in isolated
sections and remotely controlled, The Sola stabilized voliagc greatly contributes to the 20,000 hours
or more life expectancy of the tubes used in the system, as well as aiding superior overall performance,

Constant voltage power

L8 BT

PASSIVE REFLECTORS: All of the Motorola
radio cquipment is installed on the ground. No
cable, transmission line or waveguide runs are
required on the tower for signal relaying. All
radio frequency signals are directed through the
air between the paraboloid antennas on the roof
of the building and the 45° passive reflectors at
the top of the tower.

supply

reduces maintenance and aids performance
on microwave radio relay system

The Texas Illinois Natural Gas Pipeline Company’s micro-
wave radio relay system extends over 1,000 miles between
Houston and Hungerford, Texas and Chicago, Illinois. This
system utilizing Motorola cquipment employs 37 repeater
stations, many of them in remote, inaccessible locations.

Continuous, reliable operation of high quality is a hasic
requirement since the radio relay system is the nerve center of
the entire pipeline operation. Sola Constant Voltage Trans-
formers are installed atall 37 repeater stations and three terminal
stations to assurc a dependable source of stabilized voltage
for the equipment.

Stabilized voltage contributes to superior performance of
the electrenic and electrical equipment by providing an operat-

Automatic, Maintenance-Free Voltage Stabilization

5 @ lA Tﬂmﬁ/ﬁ?:ﬂs

Cold Cathode Lighting e
SOLA ELECTRIC CO., 4633 W. 16th Street, Chicago S0, lllinois, Blshop 2-1414 .

BOSTON: 272 Centre St., Newton 58, Moass., Blgelow /4-3354
KANSAS CITY 2, MO.: 406 W. 34th St., Jefferson 4382 e

Transformers for: Constant Voltage ®  Fluorescent Lighting

PHILADELPHIA: Commerciol Trust Bldg., Rittenhouse 6-4988
CLEVELAND 15: 1836 Euclid Ave., PRospect 16400 e

22A

ing voltage level constant to within =19 with line voltage
variations as great as =15%. In addition, operation of the
electron tubes from a constant voltage source extends heater
and filament life, greatly reducing tube replacement.

The Sola Constant Voltage Transformer is a static magnetic
regulator that has no tubes or moving parts. Its operation is
completely automatic and continuous with response time of
1.5 cycles or less.

You can sclect from 42 stock units; or custom-designed
stabilizers can be manufactured to your specifications in pro-
duction quantities. A Sola sales engineer will be happy to give
you the facts on your request.

New technical information is periodically being
released on the application and operation of Sola
Constant Voltage Transformers. If you are not pres-
ently receiving these informative bulletins, write
requesting your name be placed on our mailing list.

Mercury Vopor Lighting ®  Luminous Tube Signs
NEW YORK 35: 103 E. 125th St., TRaofalgar 6-6464

Reps. in Other Principal Cities

PROCEEDINGS OF TIHE I.R.E. May, 1954



RAYTHEON TRANSISTORS are FOREMOST IN THE FIELD with PROVEN RELIABILITY
Over 1,000,000,000 OPERATING HOURS of actual field performance in commercial
equipment with only a FRACTION OF 19 FIELD RETURNS proves their reliability to be
saperior to the reliability of vacuum tubes.

RAYTHEON TRANSISTCRS are foremost in number of units in use in commercial
equipment. Raytheon successfully made transistors in ‘‘experimental,”” “*pilot’

and now MASS PRODUCTION phases. The latest continuous, mass productien, and
inspection techniques are employed in the making of Raytheon Transistors. HUNDRES

OF THOUSANDS are IN ACTUAL COMMERCIAL USE — MANY TIMES MORE THAN
ALL OTHER MAKES COMBINED. No other manufacturers can make these statements.

RAYTHEON GERMANIUM DIFFUSED JUNCTION PNP TRANSISTORS
RATINGS: — ABSOLUTE MAXIMUM VALUES: CK722 CK723 CK721 CK725 CK727 2N63* ZN64* 2N65*
Collector Voltage (valts) -22 -2 -22 -22 -6 -22 22 —22
Collector Current (ma) 10 10 10 12 10 10 10 10
Collector Dissipation (30°C) (mw) 33 33 33 33 30 33 33 33
Emitter Current (ma) 10 10 10 1 10 10 10 10
Ambient Temperature (°C) 50 50 50 50 50 50 50 50

AVERAGE CHARACTERISTICS (27° C) =
Collector Voltage (volts) —6 -6 -6 -6 -15 —6 -6 -6
Emitter Current (ma) 1 1 1 1 0.5 1 1 1
Collector Resistance (meg) 20 2.0 2.0 290 20 2.0 2.0 20
Emitter Resistance (ohms) 25 25 25 Vi) 50 25 25 25
Base Resistance (ohms) 250 350 700 1500 500 350 700 1300
Base Current Amplification Factor 12 22 45 %0 35 22 45 90
Cutoff Current (approx.) (ua) 6 5 6 ) 6 6 6 6
Noise Factor (rax) (db)** 30t 25t 22t 20t 12t 25t 22t 20t

*Hermetically sealed in metal package
**In a one cycle band width at 1000 cycles

RAYTHEON MANUFACTURING COMPANY

PROCEEDINGS OF THE [.R.E. May, 1954

*Measured at Ve == —2.5 velts in common emi‘ter circuit

ttMeasured at V¢ == — L.5 volts; Iz = 0.5 ma in common emitter circuit

RAYTHEON MAKXES ALL THESE:
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. A =
OWER Resistors &',z wen,
Carefully crafted for match-

less performance, Dalohm 50-Watt

Type RH-50

miniature power resistors are
made to survive the most severe
environmental, shock, and vibra- g Available

: er RH-250—250 Wott
tion conditions. RS Types—2, 5, and 10 Wat}
Dalohm RH type resistors are completely welded from ter-
minal to terminal. They are silicone sealed in a die-cast,
black anodized radiator finned housing and mount on sub-
panel for maximum heat dissipation.

——— @ Temperature coefficient 0.00002/Deg. C.
———@ Ranges from 0.1 Ohms to 55,000 Ohms, depend-
ing on type.
— ——@® Tolerance 0.05%, 0.1%, 0.25%, 0.5%, 1%,
3%, 5%.
——@® Manvfactured in accordance to applicable JAN and
MIL specifications.

Write, Wire or Call
1302 28th Ave. Phone 2139

o
Ny
)
N
S
AS
S
S

Weres.

Preferred for:

* Corrosion Resistance
() Pty
——s

: -S-
-

<2 T

¢ )TC/

® Better Solderability
® Suppression of Grid Emission

* Improvement of Electrical
Characteristics

GOLD, SILVER, RHODIUM,
PLATINUM and other metals,
applied to many different
types of wire to meet your
specifications. Uniform plat-
ing, scientifically controlled.
Write for latest list of products.

SIGMUND COHN MFG. CO., INC.

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

SINCE

1901

PROCEEDINGS OF THE I.R.E.

News—New Products

These manufacturers have invited PROCEEDINGS

readers to write for literature and further technical

information. Please mention your I.R.E. affiliation.
(Continued from page 144)

Tapped Delay Lines

Advanced Electronics Co., Inc., .0,
Box 394, Passiie, N. J., has six different
types of tapped delay lines available: Type
6T1, Type 612, Type 6T3, Type 614,
Type 615, and Type 6T6. Type 6T1 has
a total time delay of 0.1 microsccond,
0.01 delay between taps, 75 ohms im-

| pedance, 32 me cut off frequency and 0.01

microsccond maximum rise time. Type
672 has a total time delay of 0.25 us, 0.025
us delay between taps, 95 ohms imped-
ance, 15 mc cutolf frequency, and 0.025
maximum rise time. Type 613 has a total
time delay of 0.5 us, 0.05 us delay be-
tween taps, 190 ohms impedance, 6.2 mc
cutoff frequency, and 0.05 us rise time.
Type 614 has a total time delay of 1 us,
0.1 us between taps, 300 ohms impedance,
3.2 mc cutoff frequency, and 0.1 us rise

| time. Type 6T35 has between taps, 750

ohms impedance, 1.6 me cutoff frequency,
and 0.2 ys maximum rise time. Type 616
has a total time delay of S us, 0.5 us delay
between taps, 1000 ohms impedance, 620
ke cutoff frequency, and 0.5 us maximum

| rise time.

All the above instruments have ten
taps each and their physical size is 6 X X3
inches.

Magnetic Deflection
Yokes Catalog

Three new deflection yokes for military
and oscilloscope applications are described
in a new page of a catalogue now available
from Syntronic Instruments Inc., 100 In-
dustrial Road, Addison, IN. Type Y15-5 is
illustrated. Complete technical informa-
tion is given, including dimensional draw-
ing, electrical and mechanical data, and
complete tables of push-pull and single-

ended deflection coil data.
(Continuwed on Page 264)
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INSTRUMENT

; Rower Supply

(4]

These
transformers, developed by Triad %8
especially for voltage regulated: 558
power supplies, cathode ray tubg
supplies, preamplifiers, and VT- 3
voltmeters, are among the more.'

3

o~

A}

50 NEW Trems
Triad's NEW 19548
Catalog 48

Write for your copy of Catalog
— it completely descn‘heg
finest line of transformes
made. ‘

TRANSFORMER CORP.
4055 Redwood Ave.~ Venice, Calif.
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' News—New Products

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

(Continued from page 24A4) ‘

Impulse Counter Brochure |

Kellogg Switchboard and Supply Co., |
79 W. Monroe St., Chicago 3, Ill., has a
new brochure which describes their new
sclector switch utilizing relay-type con-
tacts. Applications include the fields of in-
dustrial control, computer design, vhf
radio, microwave, selective signaling, and
telemetering. The switches are designed
to handle electrical impulses that are to be
registered, stored, and released at a rate
of 20 per second (under proper conditions).

Miniaturized 12-Channel
Carrier System

Deliveries of new type 45\ carrier
telephone systems are now being made by
Lenkurt Electric Co., San Carlos, Calif.

‘th%

@ fo-
R e

Providing up to 12 carrier-derived ’
voice channels on an open wire line, Type
45\ systems co-ordinate with systems
such as Western Electric J and Lenkurt
42C. They can be installed on lines al-
ready equipped with carrier systems using
frequencies up to 35 kc. Four staggered |
frequency allocations are available to per- |
mit installation of several systems on a
single pole line.

All units for a complete 12-channel sys-
tem plug into a prewired shelf which oc-
cupies 31} inches on a standard 19-inch
equipment rack. The shelf mounts through
the rack, extending 5 inches to the front
and 2 inches to the rear. Filters, hybrids,
relays, and other interchangeable com-
ponents plug into each equipment unit.

Sufficient gain and regulation are pro-

| vided to permit repeater spacing of 170
miles in nonsleet areas. The system broad-
band regulator provides up to 48 db of flat
loss correction at 99 kc and up to 24 db
of slope correction between 99 and 150
ke. In addition, individual regulators in
cach channel will automatically compen-
sate for up to 7 db of attenuation due to
line absorption peaks or other irregu-
larities.

(Continued on page 404)

KAHLE
offers
NEW SERVICES
to you...

Over forty years of preci-
sion engineering experi-
ence is now available to
you through new Special
Experimental & Research
Service facilities of Kahle
Engineering Company.
Kahle's cumulative knowl-
edge springs from its
pioneering successes in
electronics and allied
industries coupled with
vast experience with the
actual end products which
its machines produce.

NEW SPECIAL EXPERI-
MENTAL & RESEARCH
SERVICES FOR THE
ELECTRONIC INDUSTRY.

@® Special glass parts and
accessories

Special tools for researci
Special models
Small-lot manufacture of
special items forresearch
or development

Regular industrial engi.
neering at regular fee or
contract rates

Special tubes, lamps, etc.
. for research purposes
including elements and
parts

Any special equipment
for manufacture or re-
search fortubes or lamps

To take advAntage of
these new services,
write Kahle today.

fakile

ENGINEERING
COMPANY

1312 SEVENTH STREET
NORTH BERGEN. N. J,

@nn
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Hughes Diodes

Computer
Applications

Types 1N191 and 1N192

Recovery Time Characteristics
at 25° Centigrade
Type IN191
50 K@ 0.5 usec and 400 K2 @ 3.5 usec maximum

Type IN192
50 K 2@ 0.5 usec and 200 K2 @ 3.5 usec maximum

Maximum Back Current
at 55° Centigrade
Type IN191
400 K2 min. between —10 and —50V
Type IN192
200K® min. between —10 and —50V
To measure pulse recovery for both types, diodes

are pulsed at 30 mA in the forward direction and
then a back voltage of ~35 volts is applied.

Now, as part of the continuing program to
meet the expanding requirements for com-
puter components, Hughes announces the
registration of Diode Types 1N191 and
IN192. Both are selected for their out-
standing performance in computer service.

These computer type diodes, like all
Hughes diodes, arc designed to ensure ex-
tremely high moisture resistance.... thermal
stability. . . electrical stability. .. subminia-
ture size. .. thorough dependability. These
features mean long life with minimum
maintenance.

PROCEEDINGS OF THE I.R.E. May, 1954

MINIMUM REVERSE RECOVERY CHARACTERISTICS TYPE 1N191

3.5u SEC

- 05pEC
(0.1 SEC

ﬁ

If you need special computer type diodes, chances
arc that we can furnish them on a production
basis—because we are constantly producing and
providing many types to meet literally hundreds
of electronics and communications applications.
Among these are high forward conductance,
low-voltage diodes, used for certain computer

Just Off the Press

A new, cight-page descriptive brochure. Lists and
describes all the more widely-used RETMA, JAN
and special types in the Hughes line. Just write
for your copy of Bulletin sp-2.

NEW YORK CITY

CHICAGO



Stability and reliability are
outstanding qualities of

glass sealed resistors.

Since Victoreen resistors are
hermetically sealed in glass,
they are permanently impervi-
ous to harmful effects from dust,
fumes, gases and moisture and are

fully protected from mechanical

damage. Stability and reliability for

life are insured by the glass seal. Such
resistors are vital to perfect functioning
of electronic devices. Two examples

are Decade Boxes and Analog Computors.

3| [/ Jra—

COMPONENTS DIVISION

The Victoreen Instrument Co.

3800 PERKINS AVE. - CLEVELAND 14, OHIO

28A PROCEEDINGS OF TIIE L.R.I May, 1954




Now . . . long-awaited silicon junction diddes
are available: developed by Texas Instruments,
ACTUAL SIZE ll a leading transistor manufacturer.

Operating temperatures up to 150°C are séfe,

offering a new degree of design freedom!

New . . . extremely low back current charactéristics,

as low as 0.001 microamps at rated voltage. Glass-

information on these new silicon junction diodes — and on

other new TI semiconductor products — write today.

T to-metal hermetic seals, of course. For more detailed

TEXAS INSTRUMENTS

I NC ORPORATED

6000 LEMMON AVENUE CALLAS 9 TEXAS

PROCEEDINS OF TIIT I.RE. May, 1734 204



You’ll find no radial cracks in CT.C.
terminal boards, or ‘‘cracked’” rivet
shanks on terminals. And there’s a good
reason for this.

Our swaging machines use tools that
we designed ourselves in order to pre-
vent just such damage. Terminals are
fastened securely — and carefully. You
benefit from a board that has no “weak
spots’” — that can give you the service
you have a right to expect. And, of
course, you also benefit from all the
other quality control details that enable
us to offer our customers guaranteed
components — custom or standard.
Coatings are smoothly applied — no
wrinkles, no heavy deposits. C.T.C.
terminals are made from certified stock
that is free from defects. And the
terminals themselves are guaranteed,
even to the thickness of the coatings.

This C.T.C. quality control is given
to all C.T.C. products including in-
sulated terminals, coil forms, coils,
swagers, terminals and capacitors. For
all specifications and prices, write to

30A

No cracks, please

Cambridge Thermionic Corporation,
456 Concord Avenue, Cambridge 38,
Mass. West Coast manufacturers con-
tact: E. V. Roberts, 5068 West Wash-
ington Blvd., Los Angeles 16 and 988
Market St., San Francisco, California.

Terminal Board Data. CT.C. makes both standard
boards and to your own specifications. Standard
boards in cotton fabric phenolic, nylon phenolic or
grade L-5 silicone impregnated ceramic, Custom
made in cloth, paper phenolic, melamine, epoxy or
silicone fibreglas laminates, imprinted as required
and lacquered or varnished to specifications
MIL-~V-173 and JAN-T-152.

CAMBRIDGE THERMIONIC CORPORATION

makers of guaranteed electronic components,
custom or standard

PROCEEDINGS OF THE I.R.E.
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A wide variety of hardware is available at C.T.C. —
all of it quality controlled and guaranteed for
durability. This hardware includes terminal board
brackets, standoff mounts, spacers, tube clamps,
panel screws, thumb screws, dial locks, shaft locks,
handles and handle ferrules.

May, 1954
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HERMETICALLY SEALED
Germanium Diodes

N General Electric, research aimed at product improvement
never stops. And, here are the results of that effort...a special,
non-porous ceramic case diode plus perfection of a metal to
ceramic seal! This ceramic has already been successfully applied
to seal high quality tubes. Used in G-E diodes, it voids gas con-
tamination...adds many years of efficient performance!

Otder the types you need in quantity now! Phone or write:
General Electric Co., Sec. X4854, Electronics Park, Syracuse, N. Y.

COMPLETE METAL TO CERAMIC SEAL. Gas-tight ceramic cases with
metalized ends permit solder seal to nickel pins.

MOISTURE PROOF. These new diodes exceed the requirements
of JAN humidity specifications.

REQUIRED ELECTRICAL PROPERTIES. More than two years of de-
velopment were necessary to perfect this combination of hermetic
seal and superior performance.

MECHANICAL STABILITY. Platinum-rhuthenium whisker is welded
to the germanium pellet.

LONG-LIFE. The elimination of moisture effects adds years to
the life of your equipment!

90/1 ear pul  yout cm/z%/;zce 2

. Ceromic Cose

. Solder

. Germonium Peliet
Weld

Weld

. Solder

. Nickel Pin

Weld

. Lleoded Copper Clod Wire

“-—TOomMmonNn®p

. Platinum-Rhuthenium Whisker

MAXIMUM RATINGS (At 25°C)

Hermeticafly
Sealed DIODES IN69  IN70

INBT*

Peok Inverse Voltoge 75 125

Continvous Operoting
Inverse Voltoge 60
Min. Forward Current
{MA) ot + 1V 3.0

Mox. Inv, Current { v 0}
At — 50V
Ar— 10V 50 25
AV Rectified
Current {MA}

Peok Rectified
Current {MA) 125 90

Surge Curtent {MA) 400 350
*JAN opprovel applied for

40 30

GENERAL &3 ELECTRIC

May, 1954
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40

3.0

10
30
90
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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 ean be supplied to meet the
requirements of customers and convenient storage space for
these items is provided in the lid of the instruments.

/4

FREQUENCY RANGE ACCURACY
900-1200 MC 01%
1200-1700 MC

1700-2300 MC

4400-5800 MC
5800 8200 MC

ILLUSTRATED
BULLETINS
SENT ON
REQUEST AddrBeésxmqsunc;:s o

PROCEEDINGS OF TIIE I.R.E. May, 1954




Famous Kings
in History

FERDINAND V, 1452-1516, was the Spanish King
of Castile and Leon. As Ferdinand Il he was also
King of Aragon. His policies, though severe,
founded Spain’s imperial greatness. He married
Isabella of Castile. King Ferdinand is best-known
to Americans because he and the Queen aided
Christopher Columbus in his famed voyages of dis-
covery.

In the field of electronics, industries all over America have discovered that
they can always depend upon Kings Connectors for both standard and
special applications. Because of the highest standards of manufacture, plus
long experience, the Kings organization can meet your own specific con-
nector requirements, whatever they may be. You'll be glad you called on
Kings first.

£ ; l.e
[ﬁl UG-306/U
T = 3

= T

E . ———

UG-290,U

FAMOUS KINGS CONNECTORS

Wy
—KI NGS gmdcd CO.. INC.

40 MARBLEDALE ROAD, TUCKAHOE 7, N. Y.
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LITTON ENGINEERING NEWS |

DIFFERENTIAL THERMOPILE
MODEL 390! SER.NO.IS

€A

LITTON

ENGINEERING LABORATORIES
SAN CARLOS, CALIFORNIA.

Model 3901 Thermopile

CONVENIENT NEW HIGH ACCURACY EQUIPMENT
FOR MICROWAVE POWER MEASUREMENTS

The new Litton 3901 Thermopile of-
fers unique convenience and accuracy
in measuring rf power in microwave
systems or monitoring temperature
changes in cooling systems. In conjunc-
tion with rf water loads, it converts
temperature differentials of flowing
liquids into electrical energy which may
be metered or recorded. With a water
load of correct flow, average powers
from 10 watts to several kilowatts may
be measured quickly and precisely. For
lower power levels, several thermopiles
may be used in series.

Model 3901 employs 30 pairs of
copper-advance junctions imbedded in
a polyethelene cell. The cell is enclosed
in a plastic case sealed with a Fairprene
gasket and non-drying cement. The bot-
tom plate is readily removed for servic-
ing. Electrical connections are made
through sealed banana plug jacks. Water
connections are to 14" copper tubing
through Uniflare fittings.

Internal resistance of the Thermopile
is approximately S ohms. Voltage is ap-
proximately 1 millivolt per °C. Maxi-
mum pressure is 75 1bs. per square inch.
The instrument measures 2” x 3” x 6”

long, and weighs 15 ounces. Price:
$75.00. (For further information, re-
quest Bulletin A-001.)

X Band Water Load

P

New Model 4105 Water Load is an
efficient, low cost termination for X
Band waveguide systems where power
must be measured with extreme accu-
racy. Designed to operate with Litton
3901 Thermopile, Model 4105 covers
the frequency range 7,000 to 10,000 mc.
SWR is less than 1.2 full range. Maxi-
mum power is 1,000 watts cw and 300
kw peak power. Recommended water
flow is approximately Y gpm at 300
watts (with 2 mv, 100 za, 19-t0-22 ohm
power meter and Litton 3901 Thermo-
pile.)

Model 4105 consists of a glass tube
centered vertically and running diago-
nally across a standard waveguide sec-
tion. The glass section is terminated in
Tygon plastic tubing fitted within Bake-

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

lite mounting blocks. The load employs
a fixed probe with an UG-290/U BNC
connector. Price: $135.00. (For further
information, request Bulletin A-023.)

Medels 5500, 5501
Variable Phase
Changers

Model 5500 is a
variable phase
standing wave
introducer de-
signed for life-
testing tubes,
pulling figure
measurements,
etc., in 114" x
54" waveguide.
Model 5501 is a similar equipment de-
signed for 1” x 14" X Band systems.
Both are equipped for manual or motor
drive; through a clutch, manual drive
can override motor drive. Both models
are offered in two speeds: a slow-speed
115 v 60 cps unit which moves the stub
down the line approximately 180 elec-
trical degrees and return 4 times per
hour, and a fast 24 volt unit which
moves the stub through a similar path
approximately 15 times per minute.
SWR is pre-set at 1.5 but may be ad-
justed to any value between 1.02 and
1.6. Both instruments will operate at
power levels up to 175-200 kw peak,
and are usable up to 225 kw. Average
power rating is 500 watts. Price: $300.00
with AC motor (slow); $310.00 with
DC motor (fast). (For further informa-
tion, request Bulletin A-007.)

2980

(® LITTON

1049 BRITTAN AVENUE « SAN CARLOS 2, CALIFORNIA « U, S, A,

3Ha

ENGINEERING
LABORATORIES

FPROCEEDINGS OF THE LR.E.

Manvufacturers cf glassworking lathes
and attachments, vertical sealing ma-
chines, pumps, spotwelders and timers,
burners, Molube, bell jars, hydrogen
furnaces, thermopiles, ion gauges
and amplifiers, U-lines, water loads,
dielectric stubs, phase changers.

May, 1954



Yours—Guardian’s New SOLENOID BUL-
LETIN just off the press! Get your free copy
describing the complete new Guardian line of
AC and DC Solenoids (Continuous and Inter-
mittent Duty) with Operating Data and dimen-
sional drawings. Adjustable plunger strokes
vary, to specification, from 1,/16 inch up to 2
inches, lifting any required weight of less
than 1 oz. up to 9 lbs. New, compact “Power
Type” Solenoids feature laminated coils that
provide a big lift for a positive, fast, full stroke.
Guardian will gladly work with you on your
experimental projects where solenoids are used
singly or in combination with Steppers, Relays,
Switches and other electrical components.

NO.1G A. C. SOLENOID NO.14 A.C. SOLENOID

g Adivtable Tui Tyl va| e | %6 | e | Va | Yhs| % s | w| vl % huin
| owy [ 151087 (64[614/63| 6 |544[415 ouy 11085 |70 78|91 | 95| 68
Liftin | Type Lift Type | s s
Cont. . — . .
Ounces By 155541313 [auazag) 2 | 2 in Ounces| By | 65| 4540 | 46| 55| 58| 40
ype |
OPERATING DATA OPERATING DATA
intermitient Continuous Intermittent Continuous
Véogs Duty Type Duty Type Véo‘l)ts Duty Type Duty Type
Cycles Ohms Amps Ohms | Ar,';p;, Cycles Ohms Amps Ohms Amps
[ 42 1.25 6
= T SERIES M. A.S. STEPPER = 1
A compact dependable Add and
__]8 G2 e Subtract unit. Up to 27 active U — D el
24 6.46 15.22 points on total o¢ 30. Rated at 10 24 .56 6. 94 | 2.5
36 131 37.5 ste‘ps per second. S.P.D.T. contact 36 1.0 44 1.7 1.8
switch can be mounted on any
115 | 171.6 0.2 3924 074 ratchet position or on either mag- mz n 1.4 18 520
Toan net. Available to operate on 6 v. 4 |
230 | 675 1555 up to 115 v. A.C., 60 cycles, or 230 5 73 | 93 .240

from 6 v. 110 v. D.C.

Intermittent duty type 27 V.A.
Confinuous duty type 9.5 V.A,

Average power
requirements

Wt, 312 oz.

Average power g Intermittent duty type 123 V.A,
requirements Continuous duty type 43.6 V.A.
Wt. 18V2 oz.

WRITE or wire today for your Free Copy of this New 8-Page Guardian
SOLENOID BULLETIN “SOL-8"’ including the new Power Types.

GUARDIAN\YWELECTRIC

1628-F W. WALNUT STREET CHICAGO 12, ILLINOIS

A COMPLETE LINE OF RELAYS SERVING AMERICAN |NOUSTRY

[4

UC“‘“,,.D\A!

PROCEEDINGS OF THE LR.E.

Visit
Guardians Booth
No. 409
Electronic Parts Show
May 17-20
Conrad Hilton Hotel
Chicago
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and how

One typical DV Development

COST-CUTTING FIXTURES

Maintaining precision tolerances on
relatively short production runs is
often a difficult problem involving
costly tooling.

In a recent DV development, these
costs have been chopped drastically
by a series of new-type master reaming
fixtures which eliminate jig-boring op-
erations combined with time-consum-
ing pre-assembly and alignment with
special tools. In a single setup, the
reaming fixtures (one of which is shown
in the hands of a skilled DV tool-
maker) perform all the finish boring
operations on a cast-magnesium radas-
antenna housing.

With this straightforward, routine
technique, interchangeable parts are
fabricated to near-zero dimensional
limits.

DOWN-TO-EARTH ELECTROMECHANICAL

to mugnlfy
a preusmn system

If an airborne radar antenna makes you think of a small, intricate
mechanism, take another look at the 29 by 20 by 7 foot radome
hanging under this Air Force RC-121C radar picket plane—one of
the giant early-warning Lockheed Super Constellations patrolling
u.s. shorelmes against attack. Inside, the Dalmo-Victor-developed
antenna illustrated—the largest airborne antenna ever built—plays
its part in extending the range of detection beyond 200 miles,
horizon to horizon.

A primary engineering requirement, of course, was integration of this
antenna system into the six tons of electronic equipment aboard the
high-altitude reconnaissance ship: including weather radar, relay links
for transmitting radar pictures to ground-control stations, and equip-
ment for vectoring fighters or missiles onto targets.

Dalmo Victor’s contribution of this antenna to the most powerful
search radar equipment yet designed for aircraft, cailed for an appli-
cation of all the skills and techniques developed during years of
engineering light-weight precision electromechanical systems.
Whether ycur requirements call for the largest, the smallest, or some-
thing in-between; the design, development, and production facilities
of Dalmo Victor’s versatile organization can be put at your disposal.

mntuum

SAN CARLOS - CALIFORNIA

ENGINEERING

L



Here’s a CLARE RELAY

Compare these features of
the CLARE Type J Relay
with ordinary
telephone-type relays

Extremely Small Size—Length: 247,
Width: 114", Height (with 10 springs):
1% ", Net Weight: 24 oz. (approx.).

Large Current Capacity—Rated cur-
rent carrying capacity: 4 amperes, 150
watts. Twin contact points (Palladi-
um) standard.

Exclusive New Features—Twin con-
tacts operate independently of each
other —minimize chance of contact
failure.

Largest possible bearing surface for
hinge-type armature.

Armature bearing pin turns in cyl-
inder of different metal which is full
width of the heelpiece.

Heelpiece designed and processed
for extreme rigidity to take and hold
fine adjustments.

Versatile Operation—Standard coils
provide for fast operate and fast re-
lease (minimum of 1 to 2 milli-
seconds). Coils may be provided for
time delay on operation, time delay on
release, or both. Also available,
double-wound coils. Operating volt-
age up to 220 volts d-c.

Armatures may be single (right or
left) or double. Residual: lock screw
(adjustable) or fixed.

Relays may be mounted on mount-
ing bases or strips as well as upon
mounting bars and individual mount-
ing brackets. Also available
with plug-in mounting.

Available with slip-on
dust-tight covers or her-
metically sealed in
metal enclosures.

2 HOLES

that has changed
a lot of design ideas

e No fully acceptable substitute has ever appeared for the
conventional telephone type relay. It offers a versatility of
performance and flexibility of installation that meet the
requirements of the widest variety of industrial designs.

Prior to the introduction of the cLARE Type J Relay,
however, designers were handicapped by the comparatively
heavy weight, large size and certain operational limitations
of this type of relay.

The cLARE Type J changed all this. Here, for the first
time, was a light-weight, small-size relay of the telephone
type. It not only gave comparable performance advantages
but added certain exclusive features which offered a new
conception of efficient, long-life relay operation.

This relay, among other features, provided independent
twin contacts to preclude contact failures; the largest pos-
sible armature bearing surface, thus insuring stable opera-
tion and little adjustment change over a great number of
operations; and an extremely rigid heelpiece to take and
hold fine adjustments. (A fine adjustment will shift when a
weak heelpieceis distorted by tightening the mounting screws.)

Acceptance of the cLARE Type J Relay has been phe-
nomenal. It has replaced the old style telephone type relays
in innumerable designs where small size and light weight
were of prime importance. If you are not familiar with the
features and characteristics of this relay, we invite you to
contact your nearest CLARE sales engineer or write to:
C. P. Clare Co., 3101 Pratt Blvd., Chicago 45, Illinois. In
Canada: Canadian Line Materials Ltd., Toronto 13. Cable
Address: CLARELAY. Write for Engineering Data Book.

GLEARE EANS

FIRST IN THE INDUSTRIAL FIELD
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Autcomatic testing and recording
permits accurate evaluation of
greater numbers of resistors.

ONLY IRC MAKES SO MANY JAN AND

56 different IRC reststors is today’s figure—
all equivalent to JAN or MIL specifications.
And all are standard units, available on
excellent delivery cycle! If you manufacture
end-equipment for the armed forces and must
meet these specifications, or if you apply them
as standards to your own requirements, depend
on IRC for everything you need. For,
manufacturing the widest line of resistors in the
industry—127 different types in all—IRC is
logically your best source of JAN and
MIL type units.

R
I

REQUIREMENTS

JAN and MIL Specifications are
basic guideposts for electronic
advancement, whether used as
engineering reference points or
as procurement standards. IRC's
dual emphasis on mass produc-
tion and frequent, accurate per-
formance testing assures you of
the highest performance stand.
ards at the lowest possible cost.
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pron& Deposited Carbon Precis-
rse Power Resistors e Voltmeter
Auitipliers ¢ Low Wattage Wire
Nounds ® insulated Composition
esistors ® Volume Controls e

Precision Wire Wounds e Ultra HF
and Hi-Voltage Resistors » Selen-
um Rectifers o (nsulated Chokes
Hermetic Sealing Terminals

JAN-R-29 specification

For all requirements of JAN-R-29
Specification, Amendment 4, IRC
sealed precision Voltmeter Multipliers
function efficiently even when exposed
to the most severe humidity. Used
with 1-milliampere DC instruments,
they enable voltage measurements to
be made up to 6000 volis. Send for
Bulletin.

JAN-R-184 specification

Unusually stable and inexpensive, IRC
BW Wire Wounds meet JAN-R-184
Specification, Amendment 5, at 15 and
1 watt. Resistance element is uniformly
and tightly wound on insulated core.
Molded housing provides full insula-
tion. Widely used in meters, analyzers,
high stability attenuators, low-power
ignition circuits, etc. Send for Bulletin.

MIL-R-26B specification

For high power dissipation, IRC Power
Wire Wounds meet every commercial
requirement of M1L-R-26B Specifica-
tion, Characteristic G. Tubular,
flat, fixed, adjustable, inductive, non-
inductive, lead, lug and ferrule types
provide resistors for virtually any
circuit. From 5 to 225 walts. Send for
Bulletin.

MIL-R-11A specification

IRC Advanced BT Resistors meet and
beat MIL-R-11A Specification, Amend-
ment 2. Filament-type resistance
element and other exclusive features
afford extremely low operating temper-
ature and superior power dissipation
in a compact, light, fully insulated unit.
Available at 14, 14 and 1 wait to MIL
specification and 2 watts to commercial
specification. Send for Bulletin.

“v" N ——
\ _— el

HERMETIC

Overcomas limitations of other types of
hermetic sealing terminals.

Molded KEL-F* body - chemically inest to
organic solvents, acids. oifs, fumes

Rugged construction - tough and resilient;
withstands constant vibraticn.

INTERNATIONAL RESISTANCE CO.

405 N. Broad St., Philadelphia 8, Pa.
In Canada: International Resistance Co., L.,
Toronto, Licensee

Send me data on [0 MF Voltmeter Multipliers,
00 BW Resistors, [0 Power Wire Wounds, [ Ad-
vanced BT Resistors, 0 HS-1 Terminals.

Namas.

Title

Company.

Addr

City _Zone State




TYPE 324-A VIDEO PHASE METER

This instrument of laboratory precision makes
possible the rapid and accurate measurement of

phase angle THROUGH THE VIDEO RANGE. It
provides verification of design calculations,
criterion for optimum adjustment of delicate
phase relationships, or a maintenance
checking tocl in the
wide-band electronic
system in modern use.

SPECIFICATIONS

METER RANGES: Phase angles from 0° to 360° full scale; and 90° quadrants
full scale; no ambiguity.

20 Ke. to 4.5 Mc. — Range down to 20 cycles may be supplied
on special order.

WAVEFORMS ACCEPTED: Sine waves and any complex waves having not more than one
positive-going zero axis crossing per cycle. Phase angle
measurement is defined as phase difference between cor-
responding positive going zero axis crossings of the periodic
signals being compared.

2 volts to 300 volts peak.

+ 47 on quadrant scales. Incremental change of 0.25° is
easily read.

INPUT IMPEDANCE: 10 megohms shunted by 14 mmf.

FULL DETAILS UPON REQUEST

FREQUENCY RANGE:

AMPLITUDE RANGE:
ACCURACY:

ECHNOLOGY INSTRUMENT GORP.

535 MAIN ST., ACTON, MASS., ACton 3-7711
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News—New Products

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

(Continued from page 26A4)

Capacitor For Amateur
Service

Jennings Radio Manufacturing Corp.,
P.O. Box 1278, San Jose 8, Calif. has in-
troduced a new vacuum variable capacitor
designed for service in the amateur field.

The Type VAC has a capacity range
of 4 to 40 puf with-a nonlinear variation
that makes tuning possible at the low
capacity end. Its rating of 42 amperes,
rms at 10 kv peak (and 22 mc) also makes
it useful as a neutralizing capacitor in com-
mercial applications. The voltage rating
of 10 kv peak is determined at maximum
capacity and increases rapidly as the
plates are separated at lower capacities.
The unit is 3 inches long and 23 inches in
diameter. with a 1 inch-diameter tuning
shaft.

Temperature Detector

A new, hermetically sealed, clectrical
resistance temperature detector with a fast
response time has been announced by
Thomas A. Edison, Inc., Instrument Div.,
West Orange, N. J.

$-
=

Designed for use with temperature re-
cording, indicating, and control equip-
ment where fast response is a primary re-
quirement, the detector has an exponential
time-control of 0.8 second or better in an
agitated water bath,

Sealed in a stainless steel housing with
a glass-to-metal scaled base through which
the electrical connection is made, the new
detector offers maximum resistance to cor-
rosion and is not affected by most forms
of destructive radiation,

Its uscful temperature range is from
—70°C to +4200°C. Temperature ac-
curacy is 1.0 per cent or better in mid-
scale region. The sensing element is a
nickel windine having a basic resistance of
90.38 ohms at 0°C.

(Continued on page 52A4)
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Specify the K-CAP
wherever you
use capacitors.
Temperature
Compensated,
General Purpose,
and Guaranteed
Minimum Valve.

Samples available.

MASS PRODUCERS OF 7 l/TﬂMﬂTIL’\

ELECTRONIC COMPONENTS 9 C/l/{/l/i/l,l//o-'/l6'7'1'/”//1/6'

65 GOUVERNEUR ST.,, NEWARK 4, N. )

B,




B 0 R G -««NEW STANDARD

for precision multi-turn
poientiometers

MICROPOTS

MODELS 901-903 MODELS 931-935
TEN-TURN POTENTIOMETERS THREE-TURN POTENTIOMETERS

Designed for the utmost versatility and adaprability, All potentiometers are available with double end support

Borg Micropots eliminate the need for special design. to assure efficient operation where subjected to excessive

New Standard Borg Micropots are available in single vibration, Precision ball bearings and precision rolled

or double shaft models with exceptionally rigid servo- lead-screw provide higher accuracies and longer life.

mount or bushing-mount at either or both ends. Ganged units are accurately phased before coupling.
@ One-piece centerless-ground stainless steel shaft :D}:
® One-piece lead-screw and servo-mount permits rigid mounting and

maintains true shaft alignment
® Servo or bushing mountings of exceptionally rigid design available 901B 9315K
at either or both ends of any 900 series Micropot
® Drive assembly gives higher accuracy in the four basic types of

linearity without additional modification = p.: z:[l] 1}:

® Contact carrier assembly design permits no backlash between shaft |
902SS 933SS

rotation and electrical rotation

® Coupling band provides accurate alignment between mounting
surface and housing

® 49” Kohlrausch wound resistance helix permits finer resolution i I' I

® Dual Spring contacts assure accurate transmission of voltages from
carrier assembly to terminal E

BORG EQUIPMENT DIVISION

THE GEORGE W. BORG CORPORATION
JANESVILLE, WISCONSIN

42a PROCEEDINGS OF THE I.R.E. May, 1954



one compact signal generator.
These features on all MSG units assure
tor voltages automatically . . . direct reading attenuator dial . .

ICROWAVE

fast and simple operation: direct
. conveniently

on the face of each instrument.

Polarad Signal Generators are built to the same
assembly line—engineered ventilation assures con

high standards required f

accessible for easy maintenance. And laboratory accuracy is guaranteed unde
Write directly to Polarad or your nearest Polarad representative for details.

Frequency Range

Frequency Accuracy
Power Output
Attenuator Range
Attenuator Accuracy
Output Impedance
Input Power

Internal Pulse Modulation:
Pulse Width

Delay

Rate

Synchronization

internal FM:

Type

Rate
Synchronization
Frequency Deviation

External Pulse Modulation:
Polarity

Rate

Pulse width

Pulse separation

Output Synchronizing Pulses:
Potarity

Rate

Yoltage

Rise time

size | Approx. weignt

“THE FINEST SIGNAL GENERATORS OF THEIR KIND"

NAL
ERATORS

Complete coverage of
the range 950-10,800 mcs [sec.

with Polarad single dial operation

Four new Microwave Signal Generators covering the range 950-10,800 mes/sec. All with
famous Polarad single dial operation. Each provides the maximum working range possible in
And, additional Polarad Signal Generators are available to cover 12.8 to 39.7 kmc.

reading, single dial frequency control that tracks reflec-
placed controls, in logical sequence . .. high visibility

or military equipment. They are practical for the factory

tinuous and stable operation of all instrument functions. Components are readily

r the most rigorous operating conditions.

Positive or Negative

40 to 4000 pulses per second

0.5 to 2500 microseconds

(For multiple pulses) 1 to 2500 microseconds

Positive, delayed & undelayed
40 to 4000 pps

Greater than 25 volts

Less than 1 microsecond

17" 1ong x 13%4" high x 15%2" deep | 60 Ibs,

950-2400 2150-4600 4450-8000 6950-10,800

MCS/sec. MCS/sec. MCS/sec. MCS/sec.
(Frequency set by means of a single directly calibrated control)

+1% o ]77 1% o T 1% - 711%77

1MW e ]* —IMWw | a2Mw L

120db 1w2d | 120db | 120 db

+2db I T x2w T x2d | +2db

50 ohms 50 ohms i " 50 ohms - 50 ohms

115V+10% T 118V£10% - 115V:+10% ' T 115V+10%

60 cps 60 cps 50-1000 cps ~ 50-1000 cps

0.5 to 10 microseconds

3 to 300 microseconds

40 to 4000 pulses per second

tnternal or external, sine wave or pulse

Linear sawtooth

40 to 4000 cps

{nternal or external, sine wave or pulse

+2.5 MCS +2.5 MCS =+6 MCS +6 MCS

[ T 177 long x 15” high x 19%" deep | 100 bs.

ELECTRONICS

*Also available—MSG 4A: 6,950—11,500 MCS/sec.

CORPORATION 100 METROPOLITAN AVENUE,

BROOKLYN 11, NEW YORK

REPRESENTATIVES Albuquerque * Arnprior, Canada « Atlanta « Boston ¢ Chicago  Cleveland « Fort Worth « Kansas City * Los Angeles » New York* Philadelphia ¢ San Francisco ¢ Seattlee St. Paut « Syracuse » Washington, 0.C.

PROCEEDINGS OF THE I.R.E.
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SILECTRON C-CORES...BIG or LITTLE

J

.any quantity and any size

Wao 4363

For users operating on government schedules, Arnold is now produc-
ing C-Cores wound from 1, %, 1, 2, 4 and 12-mil Silectron strip.
The ultra-thin oriented silicon steel strip is rolled to exacting toler-
ances in our own plant on precision cold-reducing equipment of the
most modern type. Winding of cores, processing of butt joints, etc.
are carefully controlled, assuring the lowest possible core losses, and
freedom from short-circuiting of the laminations.

We can offer prompt delivery in production quantities—and size 7s
no object, from a fraction of an ounce to C-Cores of 200 pounds or more.
Rigid standard tests—and special electrical tests where required—give
you assurance of the highest quality in all gauges. ® Your inquiries
are invited.

THE ARNOLD ENGINEERING (COMPANY .

SUBSIDIARY OF ALLEG?HENY:LUDLU'M STEEL CORPORAT
~ General Office & Plant: Marengo, lllinois
tngos®

 DISTRICT SALES OFFICES ... New York: 350 Fifth Ave.

Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St. =

PROCEEDINGS OF THE I.R.E. May, 1954
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HERE OR ABROAD

X ( COUORX A D)
XX 0"“"" NNN"NN "" !“0"“" 0“ Q
‘o’o’o’o O o’o’o’o’o’o’o’o"’o’o’o‘ jm ’o’o{o}o’o’o’o’o’o”’o:o:o;o: XA .. P p—

"““‘" = " For Improved Safety and Regularity of Operation
“’.’.’ 1| R - Under Adverse Weather Conditions

R } Complete stations are available with 50 or 200
' Yy watts outpat, single or duplicated, manual or
i ~g ; ! automatic changeover, local or remote control.
> . iy

i . Wilcox Hl the e pr refabrica shelter. aatenna

R d { ) ) .
' 3% 3% 1 and all l ¢ equipmen g else to buy.

(]

'. Two years of engineerin has made
: bOssI nd relia-
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|

|
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E ; possible a \’OR of extren
" bility, nTectmg al‘l provision oA , Annex 10.
N W “\‘N (’ “. “ “‘ Iin Vi S el o) e
N”“‘ ”“ ." ' "“\ ‘ Write now for our technical data and fall in
0 AV A N;, mo um |
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wilcox
ELectric COMPANY, INC.
Fourteenth & Che tmt
Kansas City 27, Missouri, U.S.A.




ay you look

Excellent cojor fidelity. Special Masking
Amplifier plus overall quality of system |
\ results in’superlative reproduction. ol

/

\ |
ﬁContinuous film movement. No inter-/
mittent action. Optical immebilizer / ﬁ

eliminates claws and shutter\ ,
Film may be run forward or backward.

ﬁ )\ Stopped at any point. Speed may be varied.

Sensitivity of system
faithfully reproduces all tonal
gradations through
gamma-corrected
amplifier.

S~
7~

No shading adjust-

ments necessary. Picture
free from edge flare and /
shading. Completely  /

automatic from /
remote panel. /
/
/
/
/
/ {
/ Entirely new standard of operating ?
/economy for both color and !

/  monochrome operation.
/

g
\



with the

DUMONT COLOR MULTESCINNER

RN

Here is the one system that puts you years ahead . . . whether for monochrome or
color. The Du Mont Color Multi-Scanner permits you to be ready for the day you
start color broadcasting, and at the same time provides a means of monochrome-film,
slide and opaque pickup surpassing all other systems in quality of performance, oper-
ating economies and dependability. Yes, sir . . . anyway you look at it . . . you're
years ahead with the DuMont Color Multi-Scanner — the only continuous motion
scanner now being delivered commercially!

...FOR COLOR

O\

Permits the average television station to prepare for color now, without the large
investment required in specialized color equipment. The cost of the system may be
amortized over both current monochrome broadcasting operations and future color
operations.

The Color Multi-Scanrer efiminates registration and other technical problems inherent
in triple pick-up tube camera designs. The single scanning tube along with the
unparalleled sensitivity of the Du Mont Multiplier Phototube results in a color signal
source far surpassing that of other systems.

The Color Multi-Scanrer can go right to work on monochrome transmission. Utilization
of the same equipment provides fine quality black and white reproduction. At the
flick of a switch—your choice of color or monochrome—it's as simple as that!

The Color Multi-Scanner is basically the same as the famous Monochrome Multi-
Scanner with the exception of a light-splitting mirror system and additional unitized

16 mﬁ channel amplifiers. All operational advantages and economies have been retained.
mm.

MONOCHROME

monocwrome . . . AND OTHER DU MONT COLOR EQUIPMENT

TRANSPARENCIES .

Incorporated in the Du Mont Color Multi-Scanner and available as a separate unit
for improving other color signal sources, the Du Mont Color Masking Amplifier adds
new realism to color signals. It permits compensation for dye and filter deficiencies
and adds new qualities to any color setup.

Get details on the complete line of Du Mont color transmitting accessories. As always
MONOCHROME OPAQUES ... in color or monochrome . . . it's Du Mont to be first with the finest!

TELEVISION TRANSMITTER DEPARTMENT ALLEN B. DU MONT LABORATORIES, INC. CLIFTON, N. 1.



NOW AVAILABLE

No. 9 Speaker Magnets

\" AR,

6 MILLION B4Hq max

the RETMA Standard No. 9 Loudspeaker

Magnet is available with a minimum energy product
of over 6 million BH max. Made of Hyflux

Alnico V HE*, it provides the highest

energy product of any commercial Alnico.

The immediare advantages it offers
to users of the RETMA No. 9 Magnet are:

e The highest sound level possible.

® A better transient response—resulting from
the higher gap density which increases
the damping factor—assures a full range of
tones and overtones.

® The truest possible reproduction of sound.

|
|
|
|
|
!
!
|
|
|
|
|
|
|
|
|
|
|
I
|
!
|
|
|
~

'%z% High Energy—grain-oriented Alnico V.

GUARANTEED!

The Indiana Steel Products Company is
proud to introduce this improved

No. 9 speaker magnet to the audio industry.
Investigate its distinct advantages

for your speaker. Price and delivery
information upon request.

THE INDIANA STEEL PRODUCTS COMPANY

Valparaiso, Indiana

Worlls bangostt Momafptiosn of Fonmanmenit Hogmets

INDIANA PERMANENT MAGNETS

PRGCEEDINGS OF THE I.R.E. May, 1954



CUBICAL
CONFIGURATION
§  Vertical Components H

RECTANGULAR
CONFIGURATION

| Horizontal Components

CYLINORICAL
CONFIGURATION

%

EO;

|
Wedge Shaped Components

e

oinplete Telemetos
PACKAGE

BENDIX - PACIFIC

These compoct, rugged FM/FM telemetering pockoges ore ovoiloble for mony types
of applications. Numerous models cf plug-in subcorrier osciilotors ond ossocioted
components ore ovoiloble os standord equipment to provide for mox mum versohlity

ond efficiency

s

Wi L " <44

Compact Four Band Telemeter, Modeis TATP-3 and TATP-4
These pockoges, each incorporoting four plug-in subcorrier oscillotors, when used with
o power supply ond RF tronsmitter, form a compoct, rugged syst=m for telemetering
vorious functions. Eoch pockege contains its own voltoge regulotor ond colibrotion
reloys. The pockoges moy be combined to farm an 8 or 12 band system. Each pockoge
meosures opprocimotely 4.5°" in eoch dimension ond weighs opproxtmotely 3 pounds
including oscillotors. Stondord power supplies are ovoilobte for cperoting up to 3
pockoges ond o 2 wott RF transm tter, The model TATP.3 operctes in ony 4 of the
RDB bonds below 22 kc; the TATP-4 in ony 4 of the bonds from 22 k& up

Universal Eight Band Telemeter, Model TATP-2

Operotes on ony eight RDB bones from 1.7 to 70 ke perm:tting any combinotion of
8 resistonce, voltoge or inductonc: type meosurements to be mode by merely plugging
in the proper subcorrier oscillotors. The unit hos provisions for mounting o model
TXV-13 crystot controlled tronsmitrer. Connectors ore provided for a minimum of eight
remately locoted pickups Stondord power supplies ore ovoilcble for operotion from
6. 12, 28 VDC or 115 VAC 400 cps power sources. Dimensions— 14""x 12.4""'x 4.75'

“

Cylindrical Telemeter Configuration, Model TJW-1

These pockoges are built up of irdividuol 30° wedge
shoped components which plug into o cylindricol
mounting ossembly, Model TIW.1. As mony es 10
subcorrier oscitlotors or other components con be
instolled into o 6.5 circulor opening, 5.5°" long. A
center opening, opproximotely 1.5 in diometer, con

be utilized for cobles ond pressure lines. A two-wott )}//
crystol controlled RF tronsmitter 15 olso ovoiloble for /. }/
mounting in this configurotion. e p‘
Write for Complete Information 4 . Y
*\ ) 4 *

PACIFIC DIVISION « Bendix Aviation Corporation “‘;2/7

11602 Sherman Way, North Hollywood, California

PROCEEDINGYS OF THE I.R.E.
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How to measure the (lepth of D). Jones’ locker

TRANSMITTED
PULSE ——»’

|
|
|
|

Best insurance against running aground is sonar
. . echo sounding equipment.

RCA Victor Divisionof Radio Corporation of America
uses the phenomenon of magnetostriction to send
and receive supersonic pulses and so delermine the
distance to a submerged object on the ocean’s floor.

Magnetostriction—the familiar “Joule Effect” of
vour textbook days—is the ability of a ferromag-
netic meltal to change dimensions when magnetized.
The mctal of RCA echo sounding equipment is
Superior Grade “A” nickel tubing.

70 pieces oi Superior seamless nickel tubing, cold
drawn to 3.” 0.D. x .020” wall thickness and cut
to 14 of the wave length of the alternating current
signal, are soldered to a plate. Each length is
enclosed by a coil.

Lockseom* Nickel
Cothode. Round,

Seomless Nickel Coth.
ode. Round, flonged
one end, 070" /.072°* tobbed, single beod,
LD. x .0025" Wall. .045' O.D. x .0021"*
295" long. Woll. 27 mm long.

Seomless Nickel Anode.
Flottened one end.
500" O.D. x .025"*
Woll x 1.625" long.
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Disc Cothode .121°'
Q.D.,312"" Iang.

Energizing the coil with alternating current, the
tube expands and contracts, creating a piston effect
on plate and diaphragm. sending out a supersonic
wave. Likewise, reception of the echo wave by
the diaphragm again causes the nickel tubes to
pulsate and induce a current in the coil.

RCA Victor looks to Superior for accuracv and
uniformity of analysis. precision drawing and cut-
ting in large quantities. For cathodes. anodes, or
tubing specialities, and tubing technology—ask
Superior. Superior Tube Company, 2506 German-
town Avenue, Norristown, Pa.

All analyses .010" teo
%' 0.D.

Certain analyses inlight
Walls up to 2'4" O.D.

Mony types of nickel cothodes—mode in Lockseom* from nicket strip,
disc cothodes, ond o wide voriety of onodes, grip cups ond other tubulor
fobricoted ports ore ovoiloble from Superior. For informotion ond Free
Bulletin, oddress Superior Tube Compony, Electronics Division, 2500
Germontown Avenue, Norristown, Po.

*Monufoctured under U.S. Potents.

PROCEEDINGS OF THE ILRE. May, 1954



\r e

Head and feet for an office worker

who neither errs nor

Properties of Synthane

in odditian to thase mentianed in
the text, Synthane has the follow-

ing impoartant praperties;

Chemicol resi Svnth f

. . il . Gi
sists most ocids ond alkolis in mad-
erate salutions, and carrosive
+ +

S

Temperoture resistonce. Synthone
is thermasetting, will not law un-
der elevoted temperatures. Grades
resisting up ta 400° F are available.

High impact strength. Synthone
standsup wellinapplicationswhere
it is subject to vibration, paunding
and shack loods.

Mechoanical strength. Synthone
exhibits excellent strength under
tension, compression, and aother
loads. It will not delaminate.

Availability. Synthane is supplied
in mare than 33 grades of sheets,
olso in rads, tubes and molded-
laminoted ded erated
parts. A complete fabricoting
service is ovailoble.
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e The uncanny ability of tabu-
lating machnines to do complicated
jobs quickly and accurately is famous.
One of the materials which helps to
make this possible is Synthane—a lami-
nated plastic.

Synthane serves as the base for the
brains of the machines—the plug
boards upon which the control circuits
are set up. Synthane is excellent for the
purpose because of its combination of
high dielectric strength, resistance to
moisture, dimensional stability and
ease of machining. Synthane is print-
able, too—circuit designations are

Our 25th Year

SYNTHANE CORPORATION, OAKS, PA.

tires

readily printed on its surface.

Ontabulating machines, casters that
are friendly to office-type flooring are
needed. Casters of molded-macerated
Synthane fill the bill. Synthane caster
wheels are strong, do not flatten by
constant pressure, and do not mar
office floors.

Should you require a versatile ma-
terial—one with many properties in
combination—Synthane may be your
answer. Our catalog tells the full story.
To receive yours, drop us a note on
your letter-head. Synthane Corpor-
ation, 8 River Road, Oaks, Pa.

SYNTHANE]
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puters . . .

for fire control,
bombing,
gun data,
navigation,
and shoran.
Since 1935
MaXxsoN
ENGINEERING
has developed

and produced
computers.

Qur long experience
is ot your
disposal

THE W. L. MAXSON CORPORATION

460 WEesT 34TH STREET, NEW YoRrk 1, NEW YORK
Plants at Long Island City, N. Y. and Old Forge, Pennsylvania

) : : f
5 L &
¥
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factory and service tests!

 MODEL 130

Features continuous frequency coverage in
one band; at least one volt output into 75
ohms; wide sweep; blanked signal on return
sweep provides a reference baseline,

SPECIFICATIONS
Freq. Range: 450-900 mc.
Sweep Width: 0-40 mc min.
Sweep: 60 cycle, sine wave.
Output: (1.) 0.1-1.0 volts
(2.) 0.01-0.1 volts approx.

B MODEL 1006

Designed to give precision performance over
a single tuning range (27-230 mc).Negligible
leakage; low spurious outputs; no auxiliary
frequency changer unit required.

Write for specifications and catalog on com-
plete line of measuring equipment.

NEW LONDON

P.O. BOX 189¢P
NEW LONDON, CONN.

INSTRUMENT
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' News—New Products

These manufacturers have invited PROCEEDINGS

| readers to write for literature and further technical

information. Please mention your |.R.E. affiliation.
(Continued from page 26A4)

Vacuum Capacitors

A new range of high-cnergy content,
vacuum capacitors has been announced by
United Electronics Co., 42 Spring St.,
Newark 2, N. J., different type numbers
each with the same over-all physical di-
mensions; nominal 5} inch length, 22 inch
diameter. Each type is rated for 35,000
volts peak; 100 amperes I MS.

r

Exhaust tube scal-off tip is not exposed.
The capacitors are featured by wide
circumference low-resistance contact pro-
visions. Copper is used for all internal
active area as well as for external termi-
nals. Mounting and contact is accom-
plished by use of 2-inch diameter phosphor
bronze rings supplied with the capacitors.
The 5 types differing as to capacitance

| values, 250, 200, 150, 100, and 50 ugf,

carry the following designations: CAP
250/100/35 EC, CAP 250/100/35 EC,
CAP 150/100/35 EC, CAI’ 100/100/35
EC, CAP 50/100/35 EC.

Temperature coefficient in these new
units is low, and the periphery contact
area assures efficient connection to cir-
cuitry.

New Galvanometer

A new and highly sensitive galvanom-
eter, designed for use with relatively high
impedance transducers, has been de-

veloped by the Heiland Research Corp.,
130 East Fifth Ave., Denver 9, Colo. This
improved type is inter-changeable with all
other types of Heil and galvanometers.

The new galvanometer, type 40-1000,
designed and manufactured to stand up
under the most exacting operational and
environmental conditions, has a frequency
of 40 cps, a sensitivity of 2.8 microamperes
per inch (12 inch optical arm) and external
damping resistance of 1,000 ohms, and a
coil resistance of 109 ohms.

Other features include: Solid case con-
struction completely dustproof, rotational
limit stop, improved connector terminal,
rapid horizontal and vertical adjustment.
(Continucd on page 66A4)
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IT PAYS TO ASK THE ‘
MAN

BEVERLY HILLS, CAL.
\\ a& L. Spraggins
I '] 373 South Robertson
-
—

KANSAS CITY 2, MO.

M. E. Bettis
Room 11
406 W. 34th Street By 22

PHONE : Crestview
5-1544 PHONE: 0772-0773

“~ , . . . \
These Stackpole sales engineering representa-
tives can help you in many ways—from making (

. ] - x o g . . a =
cost-saving suggestions to providing engineering
) ! samples and helping you procure dependable,
= A LTI e¢conomical components to match your production R. W. Mitschec "

t "‘ 105 Facnungton Ave Agefuad : ; 4 o 3 - 487 Ellicott Sq. Bldg f L)
PHONE: Plamville 653 | requirements and scheduling. Write, wire or call PHONE : Washinglon o8
1

PLAINVILLE, CONN. | BUFFALO 3, NEW YORK

the engineer in your territory next time yvou need 2517 =3 4
1 any of the materials listed below. < :

@ /} | Electronic Components Division 1?’.
- /. STACKPOLE CARBON COMPANY ¥

ATLANTA, GEORGIA NEW YORK 1, N. Y.
St. Marys, Pa.

Joseph Sprung 3
254 West. 31st Street ’\
Room 1104 e
~‘ — o
b

FIXED AND VARIRBLE RESISTORS prone. Lot

ot . ?Pfa | SPECIAL RESISTORS

CHICAGO 13, ILLINOIS

Floyd Fausett & Son
2380 Sewell Rd., S.W.
PHONE: Amherst 6235

Allen Woods
3403 Broadway

PHONE : Buckingham
1-4200

Tc“Es W. C. Laing
LINE, SLIDE OR ROTARY-ACTION SW! I

IRON CORES

All types and shapes m"ﬂ-i\
. £
INDIANA MOLDED CcoIL FORMS cuv:ur:‘n, oHIo

ut iron core sections

C. A. Hammer i
Standards Bldg. §
PHONE: Cherry 1-7600

"’L‘\ R. Boott With or witho

,i PHONE: (‘.1;,.1‘,1 CERAMAG" fermmag“ef‘c CORES

Ty

Low Value FIXED COMPOSITION CAPACITORS

DEARBORN, MICRIGAN
J. E. Vollmer tdward F. Aymond
24800 Winona Drive 4310 Maple Avenue
- #\  PHONE:Logan1.6778 PHONE: Logan 5233

S
-
GLENSIDE (Phila.), PA.
{ 25 South Easton kd.  PHONE: Turner 1325
}. R. Benge Donaid G. Brown
e |

OAKVILLE, ONT., CANADA

W, T. Barron
Box 126

PHONE ; GEneva 4078 PHONE: OAkville 2410

s
MINNEAPOLIS 4, MINN. : Q N
H. M. Richardson P. p—
9 East 22nd Street 3 o |

la 1954 53a
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At least one of your interests
is now served by one of IRE’s
21 Professional Groups

Each group publishes 1ts own specialized papers in its Trensactions,
some annually, and some bi-monthly. The larger groups have organ-
ized local Chapiers, and they also hnieal i at IRE
Conventioms.

Aeronautical and Navigational Electronics (G 11) Fee $2

Antennas and Propagation (G 3) Fee $4
Audio (G 1) Fee $2
Broadcast & Television Receivers (G 8) Fee $2
Broadcast Transmission Systems (G 2) Fee $2
Circuit Theory (G 4) Fee $2
Ceanmunication Systems (G 19) Fee $2
Component Parts (G 21) Fee $2
Lleciron Devices (L 15) Fee $2
Electronic Computers (G 16) Fee $2
Engineering Management (G 14) Fee $1
Industrial Electronics (G 13) Fee $2
Information Theory (G 12) Fee $2
Insirumentation (G 9) Fee $1
Medical Eleeironics (G 18) Fee $1
Microwave Theory and Techniques (G 17) Fee $2
Nuclear Science (G 5) Fee $2
Quality Control (G 7) Fee $2
Radio Telenetry & Remote Control (G 10) Fee $1
Ultrasonics Engineering (G 20) Fee $2
Velicular Communications (G 6) Fee $2

IRE Professional Groups are only open to those who are
already membets of the IRE. Copies of Professional Group
Transactions are available to non-members at three times
the cost-price to group members.

/\ The Institute of Radio Engineers
{ 1 East 79th Street. New York 21, N.Y.

USE THIS COUPON
Miss Emily Sirjane
IRE—1 East #9th St.
New York 21, N.Y.

Please enrall me for these IRE Professional Groups

.............................................................. S
............................................................. ..
NN 55 55680006a550 685000 660600660 668 BB0056 a0 3000 8080880080000 R e e A A
Address . .ooiii i i e e e

Place ....ooi i 00000006006008060600006000005055

Please enclose remittance with this order.

S4a
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|
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Professional Group
on Broadcast
and Television

Receivers

The field of broadcast receivers is
one which is closely associated with
the general public, perhaps more so
than any other branch of the radio
engineering field. In fact. to the lay-
man the term “radio’ is synonvmous
with “broadcast receiver.”

As a result, the receiver engineer
has been concerned with an addi-
tional factor not generally common
to other fickds, namely, that of
responding to—or endeavoring to
create—public demand for a prod-
uct. This factor has played a promi-
nent role in such developments as
1M, car radios, portable reccivers,
and black-and-white television sets.
It is now conspicuously evident in
connection with current efforts to
produce and market color television
receivers.

The TRE Professional Group on

Jroadeast and Television Receivers
is playing a major role in making
available vitally needed technical in-
formation, not only on color televi-
sion, but on all aspects of the receiver
field. Through this exchange of in-
formation, the radio and television
industry is gaining important data
which will be helpful in solving the
engineering problems it faces and in
successfullv meeting the “public de-
mand” factor mentioned above.

The Group has been particularly
active in sponsoring technical ses-
stons at most of the national meet-
ings held throughout the country
during the vear: the Radio Fall
Meeting, the Spring Television Con-
ference in Cincinnati, and the IRIS
National Convention, to mention
but a few.

The Group also publishes its own
technical publication, called Trans-
actions, which is distributed to some
1200 members as a part of their
$2.00 assessment fee. The Trans-
actions, which is published on a
quarterly basis, has become a chief
source of information on the latest
technical developments in the held of
hroadcast and television receivers.

W A. Y Baker

Chairman, Professional Groups Committee

May, 1954
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Working on complex Radar or UHF Systems

HERE’'S EXPERT HELP
YOURS FOR THE ASKING!

We've honestly earned our reputation as experts in
electronic development, design and production . . . and
our complete facilities are always at your service.

Our two plants have a production area of more than
122,000 square feet. Thev are laid out for peak efficiency
in development, design, fabrication and assembly of
every compnnent in electronic projects from simple test
equipment to complex radar systems.

W Tawoic Laboralorios Fnc.

MORGANVILLE, NEW JERSEY

Here are complete departments for metal working . . .
welding . . . riveling . . . heat treating . . . plating
engraving . . . assembling . . . finishing . . . packaging
and shipping. Approximately 500 trained employees
and experienced electronic engineers assure accurate
and efficient results

Take advantage of our unique and complete ability
to serve you, regardless of the size and scope of your
electronic projects. Your inquiry will be expertly and
promptly evaluated and our suggestions will be of in
terest and value to you. There is, of course, no obligation.
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THE NEW DOUGLAS D(C-7
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Diamond Connectors at work in
DC-7 radio equipment, helping
to insure reliable communication.

DIAMOND CO-AXIAL CABLE CONNECTORS

As dependability in electronic circuits becomes more critical, coordinated
engineering and manufacturing effort of a highly refined degree becomes
an unqualified “must”.

This Company is proud that its product has been selected for use in
THE NEW DOUGLAS DC-17.

4/@//[/»

DIAMOND MANUFACTURING CORPORATION

7 North Avenve, Wakefield, Massachusetts



A New Development from the

*Potent Pending

Vacuum Cast DISCAPS answer the demand for a de-
pendable ceramic capacitor for high voltage applications.
The RMC Vacuum Cast process remaves all air and
gases (o form a hermetically sealed casing in perfect
contact with dielectric and terminals. The possibility of
cracks or fissures in the casing is eliminated.

The exclusive casting material meets all the require-
ments of an outstanding capacitor casing; it is highly
impervious to moisture, has great mechanical strength
and exceptionally good electrical characteristics.

\ I'or extra dependability specify RMEC Vacuum Cast
\\ DISCAPS . .. they are priced competitively with ordi-
N nary molded types. Your inquiry is invited.

\ s
1" x %" across flats,

20 KY—500 mmfd with standard and soecial terminals,

N "
N\, Size—1" x %" across flats.
W@ 20 KV—500 mmfd with No. 16 wire leads. Lead lengths
optianal.
\ e r
\\ Y x Y% across flats.

W 15 KV—-1200 K—50 to 200 mmfd
15 KV—4500 K—200 :0 1000 mmfd

N, %" x Y across flats
W 10 KV—1200 K—50 to 250 mmfd
10 KY—4500 K—250 to 1000 mmfd

~ K" x %’ across flats.

\\. 8 KY—N-1500—10 to 50 mmfd
8 KVY—1200 K—50 to 250 mmfd
8 KV—4500 K—250 10 1000 mmfd

C—D—E have Na. 16 or No. 18 wire leads—Ilength optional.

POWER FACTOR AT 1000 CPS: 1% MAX.

RMC Technical Ceramic Laboratories LEAKAGE RESISTANCE: Guaranteed greater than 50,000 Megohms

— —_— —

N

LEAKAGE RESISTANCE AFTER HUMIDITY: 5000 Megohms

DISCAP
CERAMIC
CAPACITORS

RADIO MATERIALS CORPORATION
GENERAL OFFICE: 332<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>