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PROCEEDINGS OF THE LR.E.

JU|y, 1949 Part I—Electrical Network Analyzers for Electromag-

Vol netic Field Problems
olume 37 Number 7 Operation of AM Broadcast Transmitters into Sharply

Tuned Antenna Systems
A Power-Equalizing Network for Antennas

Transmission-Line Characteristics of the Sectoral
Horn

Theory of Electromagnetic Horn Radiation Patterns
Piezoelectric Transducers

Broad-Band Power-Measuring Methods at Microwave
Frequencies

A Forward-Transmission Echo-Ranging System

Measurement and Interpretation of Antenna Scatter-
ing

Waves and Electrons Section

Geiger Counter Tubes

Microwave Phase Front Measurements for 12- and
32-Mile Overwater Paths

Predetermined Electronic Counter
Carrier Current Pulsing over Toll Telephone Circuits
Nomograms for lonosphere Control Points

Experimental Determination of Cylindrical Antenna
Current and Charge Distribution

| ' Course-Line Computer for Aircraft Radio Navigation
"OPTICAL MICROMETER" FOR Abstracts and References
i MICROWAVE TUBES

Radio-relay systems utilize transmitting tubes of high precision
controlled by observation of optical enlargements of tube
parts.
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West Coast IRE
Invites fngineorns
to a Convention

August 30th to September 2nd are the dates for the Western
Region Convention of the Institute of Radio Engineers. This
year the San Francisco Section is the host, and plans tech-
nical sessions and social events which will attract 1R E
members throughout the West together with engineers in
related fields. Excellent facilities, including a 1200 seat
theatre and the large exhibition hall in the Civic Auditorium
of San Francisco. This will be a record breaking Regional
Convention, satistying the information needs of radio en
gineers and accelerating electronic progress by sharing
research knowledge.

B, o
CIVIC AUDITORIDM
SAN FRANCISCO, CALIF.

5th Annual Pacific Electronic Exhibit

An estimated 200 manufacturers will bring their most recent advances in instrumentation, com
ponents, production tools, materials, audio equipment and transmitters directly to Western en
gineers in the exhibits sponsored by the West Coast Electronic Manufacturers Association a
this convention. From station engineer to production engineer the exhibition ofters a meeting
place for producer and user to get together and match each others needs.

Schedule of Events

Tuesday—August 30 | Wednesday—August 31 ! Thursday—September | Friday—September 2
{
Registrat on—C Audito- | | 0 | tnspectien Trps
Moming num. Make rescrvations for T:;h:;f:: E"::::n? Session | E Hewlctt-Packard Co.
field trips g e | F. Eitel-McCullough, Inc.
| |
lPrcs-dmts Luncheon Informa r s i
Luncheon Hotel Whitcomb Banquet | committees Dinsh's Shact or Rickey's
|Room | interest groups
Inspection Trps Technrcall Sesdor
Technical Session on Instru- [A. U Rad:ation E. Stanford Microwave and
Aftzmoon mentation Symposis® Laboratory Student Sesson Etectronic Labs
WCEMA Elcctronic B. Hunter's Point Naval F. San Francisco Arport and
Exhibit 2:00-6:00 Shipyard WCEMA Eicctromc Eshibit | Mantenance Base
WCEMA Electronic Eshibit |
International Dining
Dinner Cocktarl Party WCEMA Elcctronic Exhibit | Sen Francisco
WCEMA Electronic Exhibit
Inspection Trips**®
Evening Technical Session on Micro- |Technical Session C. KGO Television Studio
wave Techniques WCEMA Electronic Exhibit D. KRON Television Studio
WCEMA Electronic Exhibit

* Three symposia will be held at diffcrent times during the convention on
1. Propagation, 2. Tclevision, and 3. Aitbornc Antcnnas
** These tnips will be schedulcd scveral times cach day throughout the convention.

For turther information write:

On Convention Program: On San Francisco IRE: On Exhibition Space:

Joseph M. Pettit F. R. Brace Heckert Parker

General Chairman IRE Section Chairman WCEMA Exhibits Manager
Stanford University, Stanford, Calif. 158 18th Ave. San Francisco 2| 530 Gough St., San Francisco 2

llgE I?ggional Meetings Accelerate Electronic Progress!

Proceepings of Tae LR.E. July, 1949, Vol. 37. No. 7. Published monthly in two_sections by T i i

A 5 e & . o) O . No. /K y Tbe Institute of Radio Engineers, Inc., at 1 East
79 Su'v:el‘i New York 21, N.Y. Price $2.25 per copy. Subscriptions: United States and Canada, $18.00 a year: foreign coumriesg‘sw.oo a year. Entered
as second class matter, October 26, 1927, at the post office at Menasha, Wisconsin, under the act of March 3, 1879. Acceptance for mailing at a
special rate of postage is provided for in the act of February 28, 1925, embodied in Paragraph 4, Section 412, P. L. and R,, authorized October 26, 1927.
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Foltew the Leaders to

523

The Power for R-F

¥

.
RYACUUM TUBES

Skill in the form of old fashioned individual dex-
terity, teamed with modern manufacturing tech-

niques, plays a very important part in the manu-
facture of better vacuum tubes . . . Eimac tubes.

Crattsmanship of Eimac employees is the result of
years of training at one specific art

4
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728 San Mateo Ave., San Bruno, California
Export Agents: Frazar & Hansen, 301 Clay St., Sen Francisco, California
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Person-to-Person Help With
Your Measuring Problems

Almost anywhere in America, -hp- field
representatives can give you personal
help with your measuring problems.
They have complete data on -hp- in-
struments, their performance, servicing
and adaptability. Call the nearest -hp-
field representative whenever, wherever
you need help with a measuring problem.

BOSTON, MASSACHUSETTS
Burlingame~Associates
270 Commonwealth Ave.
KEnmore 6-8100

CHICAGO 6, ILLINOIS
Alfred Crossiey & Associates
$49 W. Randolph St.
State 7444

CLEVELAND 12, OHIO
M. P. Odell
1748 Northfield Avenue
Potomac 6960

DALLAS 5, TEXAS
Earl W. Lipscomb
4433 Stanford Street
Logan 6-5097

DENVER 10, COLORADO
Ronald G. Bowen
1896 So. Humboldt Street
Spruce 9368

DETROIT 6, MICHIGAN
S. Sterling Company
13331 Linwood Avenue
TOwnsend 8-3130

FORT MYERS, FLORIDA
Arthur Lynch and Associates
P. O. Box 166
Fort Myers 1269M

HIGH POINT, NORTH CAROLINA
Bivins & Caldwecll
Room 807, Security Bank Building
Phone 3672

LOS ANGELES 46, CALIFORNIA
Norman B. Neely Enterprises
7422 Melrose Avenue
Whitney 1147

NEW YORK 7, NEW YORK
Burlingame Associates
11 Park Place
Digby 9-1240

SAN FRANCISCO 3, CALIFORNIA
Norman B. Necly Enterprises
954 1loward Strect
Douglas 2-2609

TORONTO 1, CANADA
Atlas Radio Corporation, Lid.
$60 King Street West
Waverley 4761

WASHINGTON 9, D. C.
Burlingame Associates

2017 S. Street N. W,
Decatur 8000
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-hp- 202B LOW-FREQUENCY OSCILLATOR

New, wider frequency range, improved
circuits, higher stability—those arc but
a few of the time-saving new features
of this improved -hp- Model 202B
Low-Frequency Oscillator.

This -hp- instrument now covers the
low-frequency, audio and supersonic
spectra from 1/, cps to 50 kc. Through-
out this range it provides excellent
wave form, high stability and an un-
usual degree of accuracy.

Like other -bp- instruments, this re-
sistance-tuned oscillator features amaz-
ing simplicity and speed of operation.
Frequency is set and read directly. Fre-
quency range is selected from 5 ranges
by a front-panel control. No zero-sel 15
required during operation. Construc

tion is simple yet rugged; the instru

ment is designed for long years of

SPECIFIC

Frequency Range: %z cps 1o 50 ke, 5 ranges.

RANGE FREQUENCY

Xl . comom moew Y, 10 5 cps

X10 v o i gsbnos 510 50 cps

X100 s wuv assobov 5010 500 cps

XK gans'andqhb 500 to 5,000 cps

X10K . s s oo e o 5,000 to 50,000 cps

Calibration Accuracy: *2%.

Frequency Stability: Better thon * 5%
under normal conditions including warm-up
drift. Less than £1% for pawer voltage
changes of +10%.

trouble-free operation in field or lab-
oratory.

The -4p- 202B Oscillator is particular-
ly designed for the following tests:
Vibration or stability characteristics,
electrical simulation of mechanical
phenomena, performance checks on
electro-cardiograph or encephalograph
equipment, testing geophysical pros-
pecting equipment, checking seismo-
graph response. Its versatility makes it
adaptable for almost any operation
where an accurate low or audio fre-
quency source is required.

HEWLETT-PACKARD CO.
1875-D Page Mill Road, Polo Alto, California
Export: FRAZAR & HANSEN

301 Cloy Street, Son Froncisco, Colifornio, U.S. A.
Offices: New York, N. Y.; Los Angeles, Calif.

ATIONS

Output Voltage: 10 v into 1,000 ohm re-
sistive load over entire range.

Internal Impedance: Approx. 25 ohms at 10
cps.

Frequency Response: 1 db, 10 to 50,000
eps; £ 2 db, 1 1o 50,000 cps.

Distortion: Less than 1% total distortion, |
cps ta 50 ke.

Hum Voltage: Less than 0.1% of rated out-
put voltage.

Dota subject to chonge without notico

3a
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- Listen ﬁrﬁw words Transcribed by AMPEX affer the great shows i radio
f
!
[
|
|
{
|
» }
1 |
Designed by engincers
who had your engineering Console Model 300 - $1,573.75*
needs in mind! Portable Model 300 - $1,594.41
Rack mounted - - 31,491.75
‘ Meter panel extra
F.0.B. Factory, San Carlos, Culif.
» Original program quality preserved
Use of independent reproduction facilities allows instantaneous
ot e I g : : SPECIFICATIONS
monitoring and makes possible the most stringent comparisons
between recordings and originals. FREQUENCY RESPONSE:
* Tape and playback noise non-existant At 15"+ 2 db. 50—15,000 cycles
] A . — . 54 .
Use of special record and bias circuits has eliminated tape noise.* *A' 7.5"%2db. 50— 7,500 °Y°'9f
b ¢ . SIGNAL-TO-NOISE RATIO: The
1 -up.
Extreme care has been exercised to eliminate humn pick-up sverallnsmighicdqyate, nobd
» Editing made easy is 70 db. below tape soturation,
. 0 . . Si 1 r and over 60 db. below 3% total
With Ampex editing is almost instantaneous ngle letters have harmonic distortion at 400 cycles,
been actually cut off the end of words. Scissors and scotch tape
J STARTING TIME: Instantoneous.
are all the tools needed. (When storting in the Normal
* You can depend on Ampex Play mode of operotion, the tape
Read what Frank Marx, Vice President in charge of Engineering, ': :;o':d‘)"” speed in less than
i ing C : : “For the past two years '
American Broadcasting Company, says ] y PIUTTER AND WOW: Al T
A.B.C. has successfully used magnetic tape_for rebroadcast pur- inches per second, well under
poses...A.B.C. recorded on AMPEX in Chicago...17 hours per 0.1% r.m.s., meosuring all flutter
) - e - T - components from 0 to 300 cycles,
day. For 2618 hours of playback time. the,:xlr time lost was less using a tone of 3000 cycles. At
than 3 minutes: a truly remarkable record. 7.5 inches, under .2%.
Manufactured by Ampex Electric Corporation, San Carlos, Calif.
DISTRIBUTED BY
AUDIO & VIDEO PRODUCTS CORP. « GRAYBAR ELECTRIC CORP. . CROSBY ENTERPRISES
1650 Broadway, New York 19, N.Y. Graybar Building, New York 17, N.Y. 9028 Sunset Boulevard
Hollywood 16, Calif.
4. DINGS O THE I.R.E 1949
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EL-MENCO’S PLACE YOUR PRODUCT

Wherever fixed mica dielectric capacitors are used,
the first choice with men of experience is always El-Menco

Precision-made under rigid condi- ———
tions, tested seven ways to meet strict
Army-Navy standards, thoroughly im- piy A
pregnated and provided in water-sealed 7 —'_——é
low-loss bakelite; these tiny capacitors
protect and maintain your reputation for
quality equipment. To insure perform-
ance-excellence, place E/-Menco capaci- Actual Size %" x 15" x %"

tors in your product. Results will prove For Radio, Television and Other
Electronic Applications

CM 15 MINIATURE CAPACITOR

El-Menco to be a wise choice. 2 to 420 mm. capacity at 500y DCW
2 to 525 mmf. capacity at 300v. DCW
' Temp. Co-efficient +50 parts per
THE ELECTRO MOTIVE MFG. CO., Inc. million per degree C for most
WILLIMANTIC CONNECTICUT capacity values

6-dot standard color coded

Write on yaur firm letterhead for @

R 1|11 T W

| CAPACITORS

FOREIGN RADIO AND ELECTRONIC MANUFACTURERS COMMUNICATE DIRECT WITH OUR EXPORT DEPT. AT WILLIMANTIC, CONN.
ARCO ELECTRONICS, INC. 135 Liberty St., New York, N. Y.—Sole Agent for Jobbers and Distributors in U.S. and Canado

~3
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Remember the old story:

“Look, Ruthie,” said che substitute
teacher, “if you had 3 peaches and gave
2 to Johnny, how many peaches would
you have left?”

Ruthie pondered

“I don’t know, teacher. she finally
whispered. ““When our regular teacher is
here, we always do arithmetic «n apples.”

In capacitor arithmetic, caiculations
a la Ruthie may not add up in your best
interest.

LETS NOT DO CAPACITOR
ARITHMETIC IN APPLES !

Because Sprague, and only Sprague,
makes all four—ceramic, mica, paper
and eclectrolytic—Sprague can recom-
mend and supply the particular kind of
fixed capacitor best suited for your spe-
cific application with due regard for the
performance, space and economic con-
siderations involved.

When you want peaches, Sprague
doesn’t try to sell you apples, for we
have plenty of both on the shelf.

SPRAGUE ELECTR!C COMPANY0NOR'|:H ADAMS, MASS,

SPRAGUE

PIONEERS IN ELECTRIC AND ELECTRONIC DEVELOPMENT

PROCEEDINGS OF THE IR.E.




ERIE TRIMMERS

easy assembly

Approx.

dependable performance s

reasonable cost

These Erie Resistor Trimmers are com-
pactly designed for easy installation on
the assembly line and give the design
engineer widelatitudein chassislayout. STYLE 531 and 532
They have a rugged stability that spells
long life and dependable performance.

. Ene Tnm'mers have thc::- quality 'tha; STYLES 531 and 532
1nd1catgs thelr'use onthe hlghes'F price Capacity Ranges: 0.5.5 MMF & 1.8 MMF
sets, with a price tag that permits their Working Voltage: 500 V.D.C.

p iy Max. Temperature: 75°C .
adoption for the most competitive FM Q Factor @ 1 MC.: 1,000 min. )

) Initial Leakage Resistance: 10,000 megohms min.
and TV numbers. Specificatlons are Styles: 53loéosr’panels 015" to .0397; 532 for .040
to .

given below. Samples will be sent to
interested manufacturers on request.

Approx.
octuol size

Approx,

1Y times

octual size

STYLE TS2A

e STYLE 554 STYLES TS2A and TD2A
.
’- -""9( Capacity Ranges:
(HE ing. oot 27 e & 203 Mg
b STYLE 557 NS00 Temp, Coeff. 4-.30 MMF & 7-45 MMF

Working Voltage: 500 V.D.C.
Q Factor @ 1 MC.: 500 min.
Initial Lecakage Resistanceo: 10,000 megohms min.
Styles: TS2A, Single Condonser;
TD2A, Dual Condenser

STYLES 554 and 557

Capacity Ranges:
Zero Temp. Coeff. 1.5-7 MMF, 3-12 MMF & B
5.25 MMF
N750 Temp. Coeff. 5-30 MMF & 8-50 MMF

Working Voltage: 350 V.D.C.

Q Factor @ 1 MC.: 500 min.

Initial Leakage Resistance: 10,000 megohms min. —

Styles: 554 Mounted with Spring-Clip; 557 foz |
BB A ERIE RESISTOR CORP., ERIE, PA
L4 I ®
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Crowded chasms are

N LESISTONS ﬁﬂ

The smaller you make your electrlcal or elec-
tronic instruments and equipment, the bigger
your problems grow. But when you specify mini-
ature IRC resistors you conserve space without
sacrificing efficiency, and miniaturization creates
no bottlenecks.

Because of our years of experience in the manu-
facture of resistors, IRC long ago foresaw the
trend to miniaturization—and prepared for it.
With the widest line of resistor types in the
industry, we are able now to supply miniature
components for most resistor applications.

TINY Type BTR were the
first miiniature insulated resis-
tors. Designed originally for the
wartime VT Fuze, they have since
been used with success in hearing Pl
aids and similar circuits requiring
minimum size in a JAN approved
resistor. V3 watt rafing in RMA
ranges up to 22 megohms. The con-
venient coupon brings you full details.
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FLAT POWER WIRE WOUND RESISTORS
provide a higher space-power ratio than
tubular types. Designed to satisfy re-
quirements of high wattage dissipation
in limited space applications, they can
be mounted vertically or horizontally,
singly or in stacks. The lightweight con-
struction of these fiat units includes non-
magnetic mounting brackets which permit
easy installation and transfer of heat
to chassis. Flat FRW's are manufactured
in fixed and adjustable types. Bulletin C-1
gives characteristics and specifications.

INTERNATIONAL
RESISTANCE COMPANY
401 N. Broad Street, Philadelphia 8, Pa.

In Canada: International Resistance Co., Lid., Toronto, Licensee

Insulated Chokes

4. F.ARNDT & CO., ADV, AGENCY

Whoraon the Cinsit, Sage AN |
|

Power Resisfors ® Precisions
Insulated Compasition Resisfors
Low Watfage Wire Wounds
Rheostats * Yoltage Dividers
Confrols * Yolimeter Multipliers
Deposited Corbon Precistors
HF ond High Yoltage Resistors

THIN AS. A WAFER ond no bigger than a nickel, IRC Type
HB Fingertip Control features a quiet element, simplified
construction and a unique rotating cover and contactor
which permit ready resistance adjustment. It entirely elimi-
nates the shaft, bushing and bulky knob of conventional-type
controls. Four point switch of similar design is also available.
Fully described in IRC Catalog Bulletin A-1.

4mmun: UNITS with active

resistance section only %'’ long,
IRC Type MPM Resistors are engi-
neered for VHF and UHF applica-
tions. Availoble in resistance valves

from 30 ohms to 1.0 megohm, ot a power
rating of Y watt. Excellent frequency char-

acteristics are shown in the adjocent chart.
Write for Technical Data Bulletin F-1.

w = —_ . I S
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: t | TN
Z 60[— Al 30 OMMS-100 OMMS f—1 -+
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g | aormec | 1 1+ {411

When you are cramped for standard

resistors in a hurry, IRC’s Industrial
Service Plan gives you the speedy service you need. For small
orders of standard resistors for experimental work, pilot runs,
maintenance, simply call your local IRC Distributor. We’ll
gladly send you his name and address.

P GED S SN EED GEN GED EID GID GID GED BED GEN GID GED GED GED BND SN GHS GED SR GSR GSR R

INTERNATIONAL RESISTANCE COMPANY
405 N. BROAD ST, PHILA. 8, PA.

COMPANY

ADDRESS .. tvviiitiiirnenerioesaneassaasetasianosssasssnoasnsanss

bt ome SnE W TEN TN GER GEE URR OIS GES EEE SN
=
=
=
m

- - s an 4




ELECTRONICS =

gl

from

GENERAL ELECTRIC

using new 18-volt (D-C) cells

10a

New process for depositing selenium gives rectifier
stacks greater uniformity, higher efficiency and
longer useful life.

Here's real news for rectifier users. G.E’s new 18-volt selenium
cells, made by a special evaporation process which deposits
selenium on the aluminum base with greater uniformity than
otherwise possible, give you these advantages:

GREATER OUTPUT—W ith 50¢, more output than the standard
12-volt cells, the new design can be used for any application
except those few which demand 24-hour, year-around service.

HIGHER EFFICIENCY—Not only is the initial efficiency higher,
but more uniform coating keeps it high during the life of the stack

SAVING IN SPACE—About one-quarter less space is required
for the same output.

LOWER COST—Depending on the voltage across the stack,
the 18-volt cells can save 259, in cost compared to standard 12
volt cells.

Selenium stacks are available in several standard sizes. Qutput in d-c
voltage ranges from 18 to 126; applied a-c voltage, from 26 to 161.
Bulletin GEA-5258 will give you detailed information. Send for it today!

I -

=

e TR oel )

This brand-new line of 2!4-inch thin
panel instruments has streamlined fea-
tures which will give your panels a “new
look.” Arc lines have been eliminated,

GENERAL @3 ELECTRIC

PROCEEDINGS OF THE I.R.FE.
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leaving only the upright scale divisions.
New tapered pointer helps eye focus only
on the reading. All but essential mark-
ings are masked by attractive case.
Internal mechanism is designed for
extra reliability. High coercive Alnico
magnet assures proper alignment, even
under severe operating conditions. Large
air gap reduces danger of stickiness
caused by foreign particles. A variety of
types and ratings in round or square
cases are available for use in radio, tele-
vision or testing equipment. Get com-
plete details from Bulletin GEC-368.

General Electric pulse transformers
for radar and associated applications are
designed to perform dependably in ex-
tremes of operating conditions. Many
ratings in current production are of a
special nature—designed to keep pace
with rapidly changing requirements of
the industry. However, for certain appli-
cations, they can be built to the specifi-
cations of electronic equipment manu-
facturers. Types available include inter-
stage transformers, blocking oscillator
transformers, charging chokes, current
transformers, and pulse thyratron grid
transformers. For a listing of available
designs and ratings, send for bulletin
GEC-481

(
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TIMELY HIGHLIGHTS
ON 6:E COMPONENTS
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Cast-glass bushings with sealed-in
nickel-steel hardware can be readily
welded, soldered, or brazed directly to
the apparatus, thus eliminating gaskets
and providing a better seal. Small, com-
pact structure often makes ossible re-
duction of over-all size and weight of
equipment. Practically unaffected by
weathering, micro-organisms, and ther-
mal shock, they’re particularly well
suited for use in electronic equipment
and in installations where operating
conditions are severe. Available in rat-
ings up to 8.6 kv and for currents to
1200 amperes. Check Bul. GEA-5093.

ACE DRSS SRR NS

Fixed paper-dielectric capacitors are
manufactured in accordance with joint
Army-Navy specification JAN-C-25.
They’re constructed with thin Kraft
paper, oil or Pyranol* impregnated, for
stable characteristics and high dielectric
strength. Plates are aluminum foil;
special bushing construction provides
for short internal leads, prevents possi-
ble grounds and short circuits. Cases
have permanent hermetic seal.

Frirme Wi, S L e RS eSS mRETETY

Case style-CP 63 (shown above) is
rated 0.1-0.1 muf and 1000 volts.
Other ratings range from .01 muf to
15 muf and from 100 to 12,500 volts.
Werite for detailed description and oper-
ating darta in bulletin GEA-4357A.
*Reg. U.S. Pat. Off.

G.E.’s midget soldering iron can do
a big job with only one-fourth the watt-
age usually used. This handy 6-volt,
25.watt iron is only 8 inches long with
14" or 4" tips and weighs but 1%
ounces. Designed for close-quarter, pin-
point precision soldering, the “midget”
offers you all these advantages: low cost
soldering; “finger-tip”’ operation; quick,
continuous heat; easy renewal; long life;
low maintenance. A real aid in designing
radios, instruments, meters, electric ap-
pliances, and many other products re-
quiring precision soldering. Available
from stock. Check bulletin GEA-4519.

I General Electric Company, Section B667-2 I
I Apparatus Depariment, Schenectady, N. Y I

I Please send me the following bulletins:

) GEA-4357A D-.C Capacitors
I [] GEA-4519 Midge? Soldering lron
I ) GEA-5093 Glass Bushings
[) GEA-5258 Selenium Stacks
I ) GEC-368 Panel Instruments

I name
I COMPANY

ey - 'f ADDRESS

cry STATE

July, 1949
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() GEC-481 Pulse Transformers




operate L=\ 4
in safety |

PROTECTED

LINE AND LOAD STABILIZATION

Sorensen Electronic Voltage Regulators
alone give you all these extra safety features:—

o Full protection against both line and load changes
from one instrument.
® Overvoltage protection using the special Safety
, Diode, developed by Sorensen for hair line precision,
¢ Additional protection against overvoltage by use of
a Heinemann Circuit Breaker.

¢ Protection against overload through a Klixon Over-
load Protector,

WITH FULLY

The Sarensen Voltage Regulatar is simple and compact, easy to instoll. It has only
four tubes — all standard except the special Sarensen Diade*. It is designed to fit
in a small space — ideal for either relay rack mounting or cabinet mounting.

Don’t take chances! There is one sure, safe Protection for delicate instruments and
complex equipment — Sorensen Voltage Regulators,

SPECIFICATIONS

NEW 400 CYCLE REGULATORS
for the 1000S Model 3

Two 400 cycle regulators of

Input Voltage Range 95.—'25 v. higher capdcity than previously
Output Voltage Range adjustable between 110—120 V. advertised are now available
Output load Range 0—1 KVA in the Sorensen 400 cycle line.
Regulation Accuracy =+ 0.1% against line ) ) )

*+ 0.2% against load These units, primarily de-
Harmonic Distortion less than 2% "9""". for aircraft, are compact

down to 07 P. F. and lightweight. Working from
:ower Fo;'.or Range 3 10 6 eycles a 115 VAC, 400 cycle source, the regulators will hold the
ecovery Time output at 115 VAC at an accuracy of 0.59 i
Line Frequency Range 50 to 60 cycles Y 5% over o wide

input frequency and voltage range. The capacities of the
Other Models from 150 VA to 15 KVA single phase regulators are 1200 and 2000 VA.

and 45 KVA three phase.
TECHNICAL SPECIFICATIONS
NOBATRON and B-NOBATRON Inppt Voltage Range 95 to 125 volts
Send for information on these Output .Volloge Range 110 to 120 volts
highly stabilized D. C. Regulators. Regllltfhon Accuracy 0.5%
Inductive Power Factor Range Down to 0.7 P.F.
Literature Available! Send for your Saturable Ambient Temperature Range —55°C to 4+70°C
Core Reactor Data Booklet — It’s FREE. Input Frequency Range 400 to 2400 cycles

.= orensen and company, inc.

375 Fairfield Ave., Stamford, Connecticut
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L YA Q) “PRODUCTS of EXTENSIVE RESEARCH

OUTSTANDING ADDITIONS TO OUR LINES OF
Jnsbruments & C)

Size %D. x ¥y — Wt. ¥, ounce. ---T-—-— g I e
Type Ti-5 Frequency range 1000 il i o, s we =R
cycles-15.000 cycles . N il Rl ' ' &
Type T1-7 Frequency range 10.000 s Vv el Wk " -
FAMOUS cycles-100.000 cycles e AR FA CR S - = L -‘-é'-ttx‘; Dy
FREED High quality toroidal coils wound sadll 3F v o e el - % 3
QUALITY on molybdenum pormalloy dust i _‘::‘,.,-;_-:,; ey Iy fREE e
cores. Can be supplied in hermet- I NN T ek - U
ically sealed cans, commercial ~ J*»_A e T ) TR
type construction or open units. p—— Y | -::‘ #EEE{'" :::.-:-:--
3 2 e ¥

.'\‘ TV T 12’1’_]'\)‘

LineHES

#1150 UNIVERSAL BRIDGE 1210 NULL DETECTOR AND
VACUUM TUBE VOLTMETER

ACCURACY

Frequency Range — 20 cycles-20.000 cycles. Designed for A.C. Bridge Measurements. Pro-
An Indispensable Laboratory Instrument for vides simultaneous measurement of the voltage
measurements of Inductors, Capacitors, and across the unknown and the balance of the
determination of Resistive and reactive com- bridge. Vacuum tube voltmeter. Sensitivity .1,
ponents of impedances. Used as Maxwell Bridge. 1. 10, 100 volts. Input Impedance 50 megohms
Hay Bridge. Resonance Bridge, Series Resistance shunted by 20 mmid. Frequency range 20 cycles-
Condense'r Bridge. Parallel Resistance Con- 20,000 cycles. Null Detector—gain 94 Db. Selec-
denser Bridge. 1% accuracy. tive Circuits for 60 cycles — 400 cycles — 1000

cycles. Frequency range 20 cycles-30.000 cycles.

MANUFACTURERS OF
POWER TRANSFORMERS

: ~ _FILTER REACTORS
™ ~_ AUDIO TRANSFORMERS
~ 7 SUPERSONIC TRANSFORMERS
~“~WAVE FILTERS
~ P T HIQ colLs

<

L

= DISCRIMINATORS
1~ SATURABLE REACTORS
PULSE TRANSFORMERS

CHARGING CHOKES
SEND FOR THE #tew FREED CATALOG
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[ CONTACTS
High current copacity
++ . Practically no volt-
age drop, No addi-
tional solder required.

! JUST LOOK AT
THESE FEATURES!

SHELL [ SCINFLEX ONE- ‘
High stength alumi- ‘. | PIECE INSERY |

High dielectrie strength
« « + High insulation
i reslstance, '

num olloy . ., . High | |
resistance fo eorrosion
« + with surface finish.

BENDIX-SCINTILLA

ELECTRICAL CONNECTORS

the Finest money can buy!

Contacts that carry maximum currents with a minimum
voltage drop are only part of the many new advantages
you get with Bendix-Scintilla* Electrical Connectors.
The use of "Scinflex” dielectric material, an exclusive new
Bendix-Scintilla development of outstanding stability,
increases resistance to flashover and creepage. In
temperature extremes, from —67° F. to +300° F,
performance is remarkable. Dielectric strength is never
less than 300 volts per mil. Bendix-Scintilla Connectors
have fewer parts than any other connector —and that
means lower maintenance costs and better performance.

*TRADEMARK

THEN CHECK THESE OTHER ADVANTAGES

e Moisture-proof, Pressure-tight
o Radio Quiet

o Single-piece Inserts

o Vibration-proof

Light Weight

o High Insulation Resistance

e Easy Assembly and
Disassembly

o Fewer Parts thon any other
Connector

o No additional solder required

Write direct to the
Sales Department

SCINTILLA MAGNETO DIVISION of

e .
% SIDNEY, NEW YORK i /70’/'1/

AVIAT(OW CONPORATION

Export Sales: Bendix Internctonal Division, 72 Fifth Avenve, New Y?vh 1 I,AN_ow York

News—New Products

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

New Space-Saving Thin
Resistor

A new, wire-wound, vitreous-enameled
thin-type resistor, which provides higher
wattage per unit of space and is particu
larly useful when space is limited, has been
developed by Ohmite Mfg. Co., 4833
Flournoy St., Chicago 44, 111,

This component is manufactured with
cither a single unit mounting-bracker
which allows mounting close to the surfac
or with a stud bracket, which provides tor
stacking of two or more units. The hrackets
extend the entire length of the core, di-
bursing developed heat evenly throughout
the resistor.

Irrespective of the type of bracket, the
resistor may be obtained as a fixed com
ponent, or as an adjustable lug type, with
which odd resistances may be obtained.

Lengths vary from 1}* for 30-wau
size, 10 6" for J5-watt size. Five wattage-
are available, all in a wide range of resi~t
ance values.

The thin-type resistor is made to order
only, and is fully described in bulletin 138

Remote Control TV Unit

\ remote control unit designed to op
erate and control a T\ receiver up to a
distance of fifty feet has been put on the
market by Transvision, Inc., Norith Ave.,
New Rochelle, N. Y.

The manufacturer claims that  this
unit may be used with any receiver, and
that it permits continuous tuning and
coverage of all channels. This increases
the function of early sets which have only
3- or 5-channel tuners. The unit has high
gain with about 50-micrqvolt sensitivity,
factory wired and tuned.

(Continued on page 22A4)
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Sorry, we can’t mention names, but this is the
insulator body for a new type of dash-board
light-switch being manufactured of MYCALEX
410 molded insulation for one of the leading
lines of cars*. . .*names on request.

It's no great secret that automotive firms buy
wisely and well . . . and it’s justly proud we are
that after making exhaustive tests and com-
parisons, this large maker of cars specified
MYCALEX 410 molded insulation as ideal for
the new type dash-board light-switch being
introduced in their 1949 line.

Again, it was proved that on long run, round
the clock production, MYCALEX 410 insulation
parts, molded with or without metal inserts,
are low-cost and competitive with less-effective
molded insulation materials.

Again, MYCALEX 410 molded insulation dem-
onstrated its absolute dimensional and electri-
cal stability; low dielectric loss; high dielectric
strength; high arc resistance; stability over wide

S‘NCE 19/9

fTHE INSULATOR \

TRAPL maBN RIC. U 5 FAS-S
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" GETS THE CALL...

| Leading Automobile firm specifies MYCALEX 410
| new dashboard lightswitch...

humidity and temperature changes; resistance
to high temperatures, moisture and oils; and
great mechanical precision and strength. In-
serts of common or precious metals may be
injected in the MYCALEX 410 molding process.

Yes, MYCALEX 410 molded insulation meets
the most exacting requirements of high fre-
quency applications.

¥ REMEMBER...

| MYCALEX 410 MOLDED INSULATION IS THE
7,‘2 EXCLUSIVE FORMULATION OF MYCALEX
CORPORATION OF AMERICA.
We stock these o 5L
MYCALEX 410

Tiny Tie-In- Terminals

for . ..

=t
T
<
L
—-d
e
1%
>
£

Sub-miniature

Transmitting Equipment

2,56 NE 2 MLTAL THREAD
o

MYCALEX CORP. OF AMERICA

“Owners of ‘MYCALEX' Patents”
Plan! and General Offices, CLIFTON, N. J.

Execulive Offices, 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y.
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Youn telephone receiver should
treat each tone in the voice alike;
that is important to you, hecause
proper balance makes pleasant
listening and easy understanding.
Naturalness in receiver perform-
ance is pictured in a matter of sec-

onds by the apparatus shown at left,

The receiver is clamped in place
and an oscillator feeds into it fre-
quencies representing all talking
tones. Then a bright spot darts

across an oscilloscope screen leav-

/

it listens so

YOU

can hear bhetter

ing behind it a luminous line which
shows instantly the receiver’s
response at each frequency. It is
precises and it is many times faster
than the old method of measuring
recciver performance point-by-

point and then plotting a curve.

At Bell Laboratories, develop-
ment of techniques to save time
parallels the search for better
methods. For each time an opera-
tion is made faster. men are freed
to turn to other phases of the Tabo-
ratories’ continuing job — making

your telephone svstem better and

easier for you to use each year.

BELL TELEPHONE LABORATORIES

EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CON-
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE




Linear Standard Units...

THE ULTIMATE IN QUALITY...

UTC Linear Standard Audio Transformers represent the closest approach
to the ideal component from the standpoint of uniform frequency re-
sponse, low wave form distortion, high efficiency, thorough shielding
and utmost dependability.

UTC Linear Standard Transformers feature . . .

@ True Hum Balancing Coil Structure . . . maxi- @ Semi-Toroidol Multiple Coil Structure . . .
mum neutralization of stray fields. . minimum distributed capacity and leakage re-

@ Bolanced Voriable Impedonce Line . . . per actance,

mits highest fidelity on every tap af a umvenol » . Lo
unit . . . na line refections ar transverse caupling. @ Precision Winding . . . accuracy of winding
1%, perfect bolance af inductance and capacity;

. Reversible Mounting . . . permits above chassis exoct impedanca refactian,

ar sub-chassis wiring,

@ Alloy Shields . .. maximum shielding fram in- @ High Fidelity . .. UTC Linear Standord Trans-
ductive pickup. formers are the anly audio units with o guaron-

@ Hiperm-Alloy . . . a stable, high permeability teed uniform response af = 1 DB from 20.20,000
nickel-iran care material, cycles,

TYPICAL LS LOW LEVEL TRANSFORMERS

Relative Max,
hum. Unbal.
Primary Secondary 1 db Max, plckup anced DC  List
Type Ng. Application Impedance Impedance from Level reduction in nrlm'y Price

LS-10 Low impedance mike, 30, 125, 200, 60.000 ohms In _ 20-20,000 +15 DB —74 DB 5 MA  $25.00
plckup, or” multiple line 250, 333, 500/ two sections
to grid 60U ohms

LS-10X___ As Above ~ Asabove 50,000 0hms ___ 20-20,000 +14DB —92DB 5 32.00

LS-12  Low impedance mike, 50, 125, 200, 120,000 ohms _ 20-20,000 +15 DB —74 DB
pickup, or multiple line 250, 333, 500/ overall, in two
I ] pusl!_pulgrids 7600 ohms sections
LS-12X As above As above 80,000 ohmns 20-20,000 +14 DB —92DB
overall, in twvo
e —— e - 7 _ sections
LS-26 Bridging line to single or 3,000 ohms 60.000 ohms In 15-20,000 +20DB —i4 DB 0 MA
push_pull grids two sections

LS-19 Single plate 1o push pull 715,000 ohms 95,000 ohms ; 20-20.000 +17 DB —50 DB 0 MA  24.00
grids like 243, 6L6, 300 1.25:1 each side
*pll( secondary B

LS-21  Single plate to push pull 15,000 ohms 135,000 ohms ; 20-20,000 +14 DB —74 DB 0 MA  24.00
grids. Split primary and turn ratlo
secondary _3:1 overall

LS-22 Push pull plates to push 730,000 ohms 80,000 ohms 20-20,000 -+26 DB —50 DB .25 MA 31.00
pull grids. Split primary plate to plate turn ratio
and secondary l 6 1 overall

LS-30 Mixing, low {impedance 50, 125, 200, 125, 200, 250, 20-20,000 +17 DB —74 {DB 5 MA 25.00
mike, pickup., or multi- 250, 333, 500 333 500/600 ohms
ple line to multiple line 600 ohms

LS-30X  As abore As above As above 20-20,000 +15 DB —92 DB 3 MA

LS-27 Single plate to multiple 15,000 ohms 50, 125, 200, 250, 30-12,000 +20 DB —74 DB 8 MA
Jine 333, 500/600 ohmis _cycles

LS-50 Single plate to multiple 15,000 ohms 50, 125, 200, 250, 20-20,000 +17 DB —i4 DB 0 MA 24.00
) line 333. 500/600 ohms
LS.51 Push pull low level plates 30,000 ohms 50, 125, 200, 250, 20-20,000 +20 DB —i4 DB 1 MA 24.00
: to multiple line - plate to plate 333, 500/600 ohms D~ -
LS. 141 Three sets of balanced 500/600 ohms 500/600 ohms 30-12,000 +10DB —i4DB 0 MA 28.00
windings for hybrid ser-
vice, centertapped

TYPICAL LS OUTPUT TRANSFORMERS

Type Primary will mateh Primary Secondary 1 db Max.
No 1ollowlno typlical tubes Impedance impedance from Level
LS-52 Push pull 245, "50 6\6 42 or 8,000 ohins 500, 335.-250. 23-20,000 15 watts
2A5 A prime 200, 125, 50, 30,
"0 1

LS-55 Push pull 2A3's, 6A5G's, 300A°s, 5,000 ohms plate .)00 . 333, 250, 25-20,000 20 watts
275A's, 6A3's, 6LG's to plate and 200, 125, 50, 30.
3.000 ohms plate 20. 15, 10, 7.5,
B to plate . 2.5, 1.2
LS.57 Name as above 5,000 ohms plate 30 20 15, 10, 25-20,000 20 watts
to plate and ©.5. 5, 2.5.1.2
3.000 ohms plate
to plate
LS.58 Pusl, pull parallel 2A3’s, 6A53G's, 2,500 ohms plate 500, 333, 250, 25-20,000 40 watts
300A’s, 6A3’s to plate and 200, 125, 50, 30,
1,500 ohms plate 20, 15, 10, 7.5,
to plate 5.2.5, 1.2 e _ Write for our Cotalog PS-409
LS.6L1 Push pull 6L6's self blas 9,000 ohms plate 500, 333, 250, 25-20,000 30 watts
to plate 200, 125, 50, 30,
20, 15, 10, 7.5,
5.2.5,1.2

150 VARICK STREET NEW YORK 13, N. Y.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: "ARLAB"




Chemicolly Processed—Highly speciclized chem- .
icol equipment, such as illustrated here, reocts

corbon monoxide with iron-contoining ores to

form liquid iron pentacarbenyl. Further process-

ing decompases the liquid into the spheres which

ore Carbonyl Iron Powder. The closest attention .
to detoil ossures products of constontly wuni-

form properties.

carbonyl iron

Plont Facilities—The Grosselli N. J. plont,
right, wos the sole producer of Cor-

bonyl Iran Powders until this month.
Now, increased production will be forth-
coming from the new plant ot Huntsville,
Alo. The demond for oll grodes of Cor-
benyl Iron Powder hos mode this pro-

duction increose necess<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>