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HQA, HQC, HQD CAS
1 13/16 Dio. x 1 3/16 High

&l é Q’S\.'..

MOE CASF
1/2°x 1 5/16'x 1 3/16 High

b
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FILTER CASE M

13/16'x111/16]
15/8°- 21/2'High

The UTC type HQ permalloy dust toroids are ideal for all audio, carrier and supersonic
applications. HQA coils have Q over 100 at 5,000 cycles... HQB coils, Q over 200 at 4,000
cycles... HQC coils, Q over 200 at 30 KC... HQD coils, Q over 200 at 60 KC... HQE (mini-
ature) coils, Q over 120 at 10 KC. The toroid dust core provides very low hum pickup...
excellent stability with voltage change...negligible inductance change with temperature,
etc. Precision adjusted to 1% tolerance. Hermetically sealed.

Inductance Net Inductance Net Inductance Net
Type No. Value Price Type No. Value Price Type No. Value Price
HaA-1 5 mhy. | $7.00 HaA-16 7.5 hy. | $15.00 Hac-1 1 mhy.| $13.00
HOA-2 12.5 mhy. 7.00 HaA-17 10, hy. 16.00 Hac-2 2.5 mhy.| 13.00
HQA-3 20 mhy. 7.50 HaA-18 15, hy. 17.00 Hac-3 5 mhy.| 13.00
HAA-4 30 mhy. 7.50 H@B-1 10 mhy[ 16.00 Hac-4 10 mhy. | 13.00
HQA-5 50  mhy. 8.00 HaB-2 30 mhy.| 16.00 Hac-s 20 mhy.| 13.00
HQA-6 80  mhy. 8.00 Hag-3 70  mhy.| 16.00 Hap-1 4 mhy.| 15.00
HaA.7 125  mhy. 9.00 HaB-4 120  mhy.| 17.00 Hap.2 1 mhy.| 1500
HQA-8 200 mhy. 9.00 HaB.-5 5 hy. 17.00 Hap.3 2.5 mhy.| 15.00
HQA-9 300 mhy. | 10.00 HaB-6 1. hy. 18.00 Hap-4 S mhy. | 15.00
HaA-10 5 hy. 10.60 HaB-7 2. hy. 19.00 HQD.5 15 mhy. | 15.00
HQA-11 .75 hy. 10.00 HaB-8 3.5 hy. 20.00 HQE-1 S mhy. 6.00
HQA-12 1.25 hy. 11.00 HaB.9 7.5 hy. 21.00 HQE-2 10 mhy. 6.00
HQA-13 2. hy. 11.00 HaB-10 12.  hy. 22.00 HQE-3 50 mhy. 7.00
HaA-14 3. hy. 13.00 HaB-11 18.  hy. 23.09 HQE-4 100  mhy. 7.50
HQA-15 5. hy. 14.00 H@B-12 25.  hy. 24.00 HQE-5 200  mhy. 8.00
- - |
These U.T.C. stock units take care of most STOCK FREQUENCIES
common filter applications. The interstage (Number atter letters is frequency)
filters, BMI (band pass), HMI (high Net Price $25.00
pass), and LMI (low pass), have a BMI-60 BM1-1500 LMI-200 BML-400
nominal impedance at 10,000 ohms. BM1-100 BMI-3000 LMI-500 BML-1000
The line filters, BML (band pass), HML BMIZ120 BM1-10000 [ LMI-1000 | HML-200
thigh pass), and LML (low pass), :::Il-aou HMI-200 LMI-2000 HML-500
i i h o -500 HMI-500 LMI-3000 LML-1000
are intended for use in 500/600 ohm circuits. BMI-750 HMI-1000 LM1-5000 LML-2500
All units are shielded for low pickup BMI-1000 | WMI1-3000 | LMI-10000 | LML-4000

(150 mv/gauss) and are hermetically sealed. LML-12000




"IRE meetings are great!”

The amazing speed of development in television,
radio communications and electronics can, in a
large measure, be traced to the free interchange
of ideas between engineers. In the long run, this
becomes an “exchange,” and those who idealistically
“give” also “receive” and all that participate

thereby profit. This has been the objective of IRE

IRE NATIONAL
CONVENTION &

RADIO ENGINEERING

SHOW
Dates :
March 19-22, 1951
Place:

Waldorf Astoria Hotel and Grand
Central Palace

Program:

24 Technical Sessions on every
field of “\Waves and Electrons”
from Audio to Nucleonic. Prac-
tical engineering sessions on tele-
vision, quality control, and com-
ponents, papers on advances
in Instrumentation, the popular
Tuesday Evening Symposium on
Television, all combine to carry
out the theme of the 1951 Con-
vention, “Advance with Radio-
Electronics.”

Add to this the 250 exhibits of
the Radio Engineering Show, and
the fellowship of meeting your
associate engineers in your pro-
fessional field, and you have a
meeting you cannot miss,

Conferences and Meetings since 1912 /

COMING
MEETINGS
CALENDAR

IRE-AIEE Conference on Elec-
tron Tubes for Computers,
Washington, D. C., Decem-
ber 14-15

AAAS Annual Meeting, Cleve-
land, Ohio, December 26-30

AIEE-IRE-NBS High Fre-
quency Measurements Con-
ference, Hotel Statler, Wash-
ington, D. C., January 10-12

1951 IRE National Convention,
Waldorf Astoria Hotel, New
York, N. Y., March 19-22

IRE Southwestern Conference,
Dallas, Texas, April 20-21,
1951

1951 Annual Meeting of the En-
gineering Institute of Can-
ada, Mount Royal Hotel,
Montreal, May 9-11

1951 IRE Technical Confer-
ence on Airborne Electron-
ics, Biltmore Hotel, Dayton,
Ohio, May 23-25

1951 IRE West Coast Conven-
tion, San Francisco, Calif,,
August 29-31

HIGH FREQUENCY
MEASUREMENTS
CONFERENCE

Dates:
January 10-12, 1951

Place:
Department of the Interior Audi-
torium, Washington, D.C.

Program:

Second Forum on High Fre-
quency Measurement sponsored
jointly by the American Institute
of Electrical Engineers, the In-
stitute of Radio Engineers and
the National Bureau of Stand-
ards. This event also is a part of
the celebration of the Semicen-
tennial of the National Bureau of
Standards,

The sessions cover the subjects
of ‘“Measurements of Fre-
quency and Time” ; “Impedance” ;
“Power and Attenuation”; and

“Transmission and Reception.”

A highlight of the conference
will be three demonstration lec-
tures on Thursday evening, Jan-
uary 11th which will constitute
the Annual Joint Meetings of the
local AIEE and IRE Sections.
A Microwave Spectroscope and
a Recording Microwave Refrac-
tometer will be demonstrated at
this session, and Dr. Winston E.
Kock of Bell Telephone Labora-
tories will be an outstanding
speaker.

Registration fee is $2.00 if paid
in advance, and $2.50 at the con-
ference. Mail registrations to
Mr, W. F, Snyder, National
Bureau of Standards, Washing-
ton, D.C.

IRE Conferences and Conventions promote electronic progress!
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Testing for sound lost between
telephone receiver and ear. Many
subjects were used in these tests,

How to compensate for
a curl . ..and add to
your telephone value

Bell scientists know that the telephone is
not used under ideal laboratory conditions.
There is never a perfect seal between re-
ceiver and user’s ear. A curl may get in
the way, or the hand relax a trifle. And
ears come in many shapes and sizes. So
some sound escapes.

Now, sound costs money. To deliver more
of it to your ear means bigger wires, more
amplifiers. So Bell Laboratories engineers,
intent on a thrifty telephone plant, must
know how much sound reaches the ear,
how much leaks away. They mounted a
narrow ‘“sampling tube” on an ordinary

Automatic recorder plots sound pressures developed in
the ear canal at different frequencies.

T4

handset. The tube extended through the
receiver cap into the ear canal. As sounds
of many frequencies were sent through the
receiver, the tube picked up a portion, and
sent it through a condenser microphone to
an ampiifier. That sampling showed what
the. ear received.

As a result, Bell scientists can compen-
sate in advance for sound losses— build re-
ceivers that give enough sound, yet with
no waste. That makes telephone listening
always easy and pleasant.

It’s another example of the way Bell
Telephone Laboratories work to keep your
telephone service one of today’s biggest
bargains.

BELL
TELEPHONE
LABORATORIES

(’;f % Working continually to keep your telephone
' service big in value and low in cost.




H1-Q Ceramic Disk Capacitors for by-passing, blocking, or coupling are

\\ being used by the millions by television receiver manufacturers who
\ demand the utmost in performance.
\ Unit cost, time and labor may be saved by using several of the mul-
\ tiple capacity Hi-Q Disks where applicable in your television circuit.
\ Multiple capacities having a common ground arc available in standard
\ units as shown in the chart below. Hi-Q Disks are coated with a non-
\ hydmscopic phenolic to insure protection against moisture and high
\ humidities. Hi-@ Disks like all other Hi-Q comiponents assure you of
\ the highest quality workmanship at the lowest possible cost.
\ Our Fngineers arc ready and willing to discuss the application of
\\ these highly efficient, dependable capacitors in your circuits. Write
today for your FREE copy of the new Hi-@ Datalog.
\ .
\
\
[ A B c
‘ | % —— ik Type Diameter Lead Width  Thickness
| L’_ ‘ B.P.D. .00047 S%ie’’ max. Y6’ t 14¢” S42"" max.
1 B.P.D. .0008 $%4e’’ max. 6" i Yhe’  S42'7 max.
’ B.P.D. .001 3%’ max. v T oy’ %2 max.
i | B.P.D. .0015 3%’ max. 1" i 146"’ S42’’ max.
1 1
| B.P.D. .002 76" max. VN 66” S42” max.
‘ B.P.D. .004 1942"" max, VA i Zﬁ ) S42"" max.
B.P.D. .005 194," max. 1" '_t Z" 542" max.
B.P.D. .01 34" max. 3" i 18" 542" max.
B.P.D. 2x.001 194" max. 3% i 15" 42" max.
B.P.D. 2x.0015 1942"" max. 34" i 18" S42"" max.
B.P.D. 2x.002 194" max. W' T 1" 542" max.
B.P.D. 2x.003 3%’ max. %’ 1 g S42’" max.
B.P.D. 2x.004 %" max. %’ T’ %42 max.
B.P.D. 3x.0015 %' max. w T’ | %2 max.
B.P.D. 3x.002 %' max. W’ T 1" S42" max.
DAB“".“ Insvlatian: Durez and Wax impregnated. Insulatian Resistance: 7500 megohms min.
10 e e N e R A S
N‘F ORM‘.‘ 1UR‘ A A'll'lr:%oc;lonu'me:uweme'nls mosde «In"l zf:sc Test Voltage: 1500 valts D. C.
o at o test vaoltage not aver J volls .
cION
pREC!

JOBBERS — ADDRESS: 740 Belloville Ave., New Bedford, Moss

 Electvical Reactance (Corp. /
L | 1 OLEAN, N.Y. \

SALES OFFICES: New York, Philadelphia PLANTS: Olean, N. Y., Franklinville, N. Y.
Detroit, Chicogo, Los Angeles Jessup, Pa., Myrtle Beach, o. L.
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he Union-Sun & Journal Reaches Far
Out from Lockport with WUS) AM-FM

—

|
I @® WUSJ AM-FM is owned and operated by the
Lockport, N. Y., Union-Sun & Journal, Inc., a daily
I newspaper that has served the Lockport community
for over 128 years.

| WUSJ is the only full time AM broadcasting station
|

I

in Niagara County. Its coverage, which includes all
of Niagara County, extends into Erie and Orleans
Counties, and across Lake Ontario into Canada.
The Truscon Radio Tower extends up 135 feet, with
a 42-foot 4-bay FM tower on top, making a total
combined height of 177 feet above ground. The
power of the AM station is 250 watts and 1340 KC;
the FM power is 750 watts and 99.3 MC.

TRUSCON

TOWER OF STRENGTH

I While extreme height is not necessary to achieve the
required signal strength, this tower demonstrates one
outstanding characteristic of all Truscon Radio
Towers—each is designed and erected to fit the purely
local conditions under which it must operate. Truscon
engineers have a world-wide background of field
experience to aid you in determining all operating
factors, and in fitting the right tower to them.

Whether you're planning in terms of AM, FM, or
TV, call or write your nearest Truscon district office.
Capable technicians will work with you in selecting
location and type of tower—guyed or self-supporting,
uniform or tapered cross-section, tall or small —

which best will serve you and your audience.

TRUSCON STEEL COMPANY
YOUNGSTOWN 1, OHIO
Subsidiory of Republic Steel Corporotion

TRUSCON *

SELF-SUPPORTING L

aoss sicnovanes 1 0 WERS

TRUSCON COPPER MESH GROUND SCREEN

PROCEEDINGS OF THE LR.E. December, 1950
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MANY MANUFACTURERS

of ELECTRICAL EQUIP-

MENT are finding our

CLEVELITE* and
COSMALITE* . . .

spirally laminated

paper base phenolic

tubing meets their

most exacting

requirements.

Available in diameters,
wall thicknesses and
lengths to meet endless

adaptations.

What are your

requirements?

® Trade Marks

Cleveland

PHENOLIC TUBES

are the first choice of the Radio and Television Industries!

For example, CLEVELITE* is the proper choice for Fly-back
and High Voltage Transformers.

It insures perfect satisfaction.

Furthermore, CLEVELITE’S high dielectric strength . . . low
moisture absorption . . . strength, low loss and good ma-
chineability meet widely varied requirements and give

fine performance.

PROMPT DELIVERIES are available through our large pro-
duction capacity.

Inquiries invited . . . Samples gladly sent.

6201 BARBERTON AVE. CLEVELAND 2, OHIO

PLANTS AND SALES OFFICES at Plymouth, Wisc.. Chicage, Detreit, Ogdensburg, N.Y.,
ABRASIVE DIVISION ot Clevelond, Ohle
CANADIAN PLANT: The Cleveland Container, Conada, Lid , Prescett, Onterie

REPRESENTATIVES
NEW YORK AREA R T. MURRAY, 614 CENTRAL AVE, EAST ORANGE, N. ).

NEW ENGLAND R. S. PETTIGREW & CO., 968 FARMINGTON AVE
'WEST HARTFORD, CONN

CANADA WM. T. BARRON, EIGHTH LINE, RR #1, OAKVILLE, ONTARIO

December, 1950

% CLEVELAND commm
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MALLORY
VIBRATORS

Mallory Vibrators are based on
exclusive design and manufac-
turing methods that assure long,
trouble-free service. Send the
details of vour application. Get
Mallory’s recommendation on
the Vibrator or Vibrapack*
power supply best suited to

your needs.

/4 A
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/

i " /7
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40100

89/ = S am 5
I s RNASEE
/ cueeas
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7yt AP
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Mallory Vibrators
Roll Up Big Savings .o

“Protect Customer Good Will!

Reducing component parts costs—and at the same time,
improving performance—is a welcome combination! The
economy and dependability of Mallory Vibrators have made
important contributions of this kind for Mallory customers,

Here’s just one example! A radio manufacturer was receiy-
ing serious ficld complaint: on vibrator performance. The
substitution of two Mallory Vibrators—one a standard type,
and the other especially designed for his problem —not only
eliminated the difficulty but saved the customer $30.000 in
vibrator costs alone! And the changes were accomplished
with virtually no modification in circuit designs,

That's service beyond the sale!

And whether vour problem is electronic or metallurgical
what Mallory has done for others can be done for vou.

Vibrators and Vibrapack® Power Supplies

P.R. MALLORY & CO. Inc.

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

SERVING INDUSTRY WITH

Capacitors Contacts
Controls Resistors
Rectifiers Vibrators
Special Power
Switches Supplies

Resistance Welding Materials

*Reg. U, S, Pae, Of,

December, 1750
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Actual Size 9/32” x 1/2” x 3/16"

For Television, Radio and other Electronic
Applications.

2 to 420 mmf. cap. at 500v DCw,
2 to 525 mmf. cap. at 300v DCw.

Temp. Co-efficient - 50 parts per million
per degree C for most
capacity values,

6-dot color coded.

MOLDED MICA

CAPACITORS

Each tiny El-Menco CM-15 capacitor performs at maxi-
mum efficiency regardless of climate or critical operating con-
ditions. Before leaving the factory, it is tested for dielectric
strength at double working voltage—for insulation resistance
and capacity value. Every gem-sized El-Menco capacitor
meets and beats the strictest Army-Navy standards. That's
why you can always depend on this tiny condenser to give
gigantic performance in your product.

THE ELECTRO MOTIVE MFG. CO., Inc.

WILLIMANTIC CONNECTICUT

Write on your firm letterhead for
Catalog and Samples.

' MICA TRIMMER

FOREIGN RADIO AND ELECTRONIC MANUFACTURERS COMMUNICATE DIRECT WITH OUR EXPORT DEPT. AT WILLIMANTIC, CONN. FOR INFORMATION

December, 1750
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A
RELIABLE SOURCE
OF SUPPLY for ?
)EPENDABLE RESISTORS
for OVER 20 YEARS

. FIXED RESISTORS

VARIABLE RESISTORS ... IRON CORES . . .
CERAMAG® CORES . . . LINE, SLIDE
AND ROTARY SWITCHES . ..
CARBON VOLTAGE REGULATOR

DISCS... MOLDED COIL FORMS

- GA “GIMMICK’ CAPACITORS, ETC.

Electronic Components Division

STACKPOLE CARBON COMPANY

8A PROCEEDINGS OF THE I.R.E December, 1950
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%w ) ELECTRONIC COMPONENTS
A HIGHEST QUALITY LINE

for your equipment designs

When you're building any of thousands of complex

APPARATUS DEPARTMENT industrial and military ¢lectreonic devices, reliable

* Meters and instruments ¢ Timers components are a must.

* Capoacitors * Control switches To give you, the designers of these devices, the
o dlrgnsfonmess < Selns utmost in reliability, General Electric is constantly at
¢ Pulse-forming networks * Relays 1 . p K o N i

+ Deloy line . Amplidynes “"ork improving and redesigning in its ever growing
& Reactors ¢ Bmplteldts line of electronic components.

o Thyrite ¢ Termingl boards The list at left only partially covers the thou
* Inductrols * Glass bushings sands of parts in the complete G-E line. We'll tell
* Voltage stabilizers * Thermistors you about as many of them as space will permit in
¢ Fractional hp motars * Dynamoters

these pages from month to month. Apparatus Depart
ment, General Electric Com pany, Schenectady 5. N. Y.

~/

ELECTRONICS DEPARTMENT

¢ Tubes * Speakers

¢ Television components * Quartz crystal units

Phono pickups * Germanium diodes

10A PROCEEDINGS OF THE 1.R.]
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LINE-VOLTAGE STABILIZERS

- —get rid of ups and downs!

W hen you're after a steady 115 volts at the input of
your equipment and the line is fluctuating any-
where between 95 and 130, use a G-E voliage
stabilizer. These units use a special transformer
circuit to provide a stabilized output voltage
within =19 of 115 volts for fixed, unity-power-
factor loads. Fast response of G-E stabilizer restores
normal output voltage in less than three cycles.
15, 25- and 50-va stabilizers are small enough to
mount on radio or clectronic instrument chassis
(2 inches high, 9 inches long). Standard ratings
up to 5000 va are available in larger sizes. Write
for Bulletin GEA-363-.

TYPE HMA RELAYS —up to 30 amps, closing

The G-E Type HMA relay is only the size of cigarette
package, but it closes at currents up to 30 amperes! HMA
relays have self aligning, silver-to-silver contacts; are posi-
tive in action, instantancous in operation. They're avail-
able in cither back or front connected models. For coil
voltages of 6, 12, 24, 32, 48, or 125 d-c; 115 or 230 a-c.
Single- or double-break contacts. Bulletin GEA-5457.

LEDING F THE I .RE December, 1950

TIMELY HIGHLIGHTSﬂ '.
ON G-E COMPONENTS

Qs..

THYRITE—
R varies inversely as E*

.\\-

With the unique electrical property of varying in-
versely in resistance as the fourth power (or even
higher) of the applied voltage, Thyrite™ resistance
material has solved many problems for the design
engineer.

Use it with a-c, d-c, or short duration pulses; for
such applications as the limiting of voltage surges,
stabilization of rectifier output voltages, control-
ling of voltage-selective circuits, and potentiom-
eter division of voltages.

Thyrite comes in disk form in diameters from
0.25 to 6.00 inches, with or without mounting
holes. Smaller sizes are furnished with wire leads.
See Bulletin GEA-4138.

*Registered Trade Mark of General Electric Co.

.
i
|
|
|
|
!
|
|
i
|
I
|
1
|
1
|
l
|
|
|
|
|
[

- |

=

| General Electric Compony, Section E667-2 :
| Apporotus Department, Schenectody 5, N. Y,
| g !
| Please send me the following bulletins: |
Indicate |
: (V) for reference only [ ] GEA-3634 Voltage stabilizers |
I ( X ) for planning an immediate [ GEA-4138 Thyrite |
I project [] GEA-5457 HMA relays l
I |
Name
| |
l Company l
| |
| Address 1
I 1
I o :
l City State |
L—————_————————————-—-—_J

1A




CONTROLS

IRC Type W Wire Wound Controls
are designed far long, dependable
service and balanced performance
in every characteristic. These 2-watt
variable wire wound units provide
maximum adaptability to mast rheo-
stat and potentiometer applications
within their power rating. Catalog
Bulletin A-2.

IRC New Type Q Controls feature
small 4"’ size, rugged construction
and superior performance. Increased
arc af rotation permits same resis-
tance ratios successful in larger IRC
Contrals. Catalog Bulletin A-4.

required in today’s critical electronic circuits

Unusual combinations of characteristics

demand a complete range of resistor types.
Specializing in resistors, IRC makes the
widest line in the industry. This means
ease of procurement—a single dependable
source of supply for all your resistance
needs. It also means unbiased
recommendations—no substitution of
units “just as good’’. IRC’s complete line
of products; complete research and testing
facilities; complete network of licensees
for emergency production—all add

up to complete satisfaction for you.

PRECISION RESISTORS

IRC Precision Wire Wounds offer a fine balance of
occuracy and dependability for close-tolerance
applications. Extensively used by leading instru.
ment makers, they excel in every significant charac-
teristic. Catalog Bulletin D-1.

IRC Deposited Carbon PRECISTORS combine accu-
racy and economy for close-tolerance applications,
where carbon compositions are unsuitable and
wire-wound precisions too expensive. Catalog
Bulletin B-4,

IRC Matched Pairs provide o dependable low-
cost solution to close-tolerance requirements. Both
Type BT and BW Resistors are available in
matched pairs. Catalog Bulletin B-3.

IRC Sealed Precision Voltmeter Multipliers are svit-
able and dependable for use under the most
severe humidity canditions. Each consists of several
IRC Precisions mounted and interconnected, encased
in a glazed ceramic tube. Catalog Bulletin D-2.




s essential

HIGH FREQUENCY and
HIGH POWER RESISTORS

IRC Type MP High Frequency

Resistors afford stobility with low
inherent Inductance and capacity
in circuits involving steep wave
fronts, high frequency measuring
circuits and radar pulse equip-
ment. Available in sizes from Y
to $0 watts. Catalog Bulletin F-1.

Type MY High Voltage Resistors
utilize IRC's famous filament re-
sistance coating in helical turns on
a ceromic tube to provide a con-
ducting path of long, effective
length. Result: Exceptional sta-
bility even in very high
resistance valves. Cata-
log Bulletin G-1.

IRC Type MYX High Ohmic, High

Voltage Resistors meet require-
ments for a small high
range unit with axial
feads. Engineered for

high voltage applications, MVX

has exceptional stability. Catalog

Bullefin G-2.

A

IRC Type MPM High Frequency Resistors are miniature units
suitable for high frequency receiver and similor applications,
Stable resistors with low inherent inductance and capocity.
Body only %'’ long. Cotalog Bulletin F-1.

WHhorwor, the Cinenit, S AN~ {EARS YOUNG

! Power Resistors @ Valtmeter Multipliers
‘1 ¢ Insuloted Composition Resistors ® Low IN 1950 \

Wottoge Wire Wounds © Volume
Controls ® Voltage Dividers ® Precision
Wire Wounds ® Deposited Carbon
Precistors ® Ultra-HF and Migh
Voltage Resistors ® insulated Chokes

INTERNATIONAL

RESISTANCE COMPANY

PHILADELPHIA 8,

PENNSYLVANIA

In Conodo: Internotionol Resistance Compony,

Lid., Toronto, Licensce

INSULATED COMPOSITION
and WIRE WOUND RESISTORS

A

/

IRC Advenced Type BT Resistors
meet and beat JAN-R-11 Specifi.
cations at¥3, V2,1 and 2 wath—
combine extremely low operating
temperoture with excellent power
dissipation. Catalog Bulletin 8-l.

1RC Type BW Wire Wound Resistors
are exceptlionally stable, inexs
pensive vunits for low range re-
quirements. Have excellent per-
formance records in TV circuits,
meters, analyzers, etc. Catalog
Bulletin B-5.

IRC Type BTAV High Voltage

Resistors, developed for use as
discharge resistors in fluorescent Quick Start”
ballasts, withstand momentary peak surge
of 6000 volts. Also suited to TV bleeder
circuits. Catalog Bulletin B-1.

POWER RESISTORS

IRC Fixed ond Adjustable Power
Wire Wounds give balanced per-
formance in every characteristic
—are availoble in a full range of
sizes, types ond termingls for ex-
acting, heavy-duty applications.
Catalog Bulletin C-2.

IRC Type FRW Flot Wire Wound
Resistors fulfill requirements of
high wattage dissipation in limited
space—may be mounted verti-
cally or horizontally, singly or in
stacks. Cotalog Bulletin C-1.

IRC Type MW Wire Wound Resistors
offer low initial cost, lower mount-
ing cost, fiexibility in providing
taps, and saving in space. Com-
pletely insulated against moisture.
Catalog Bulletin B-2.

IRC Type LP Water-Coled Resistors
for TV, FM and Dielectric Heating
Applications. Cooled internally by
high velocity stream of water;
adjustable to local water pressure
and power dissipation up to S
K.W.A.C. Catalog Bulletin F-2.

INTERNATIONAL RESISTANCE CO.
405 N. BROAD ST, PHILADELPHIA 8, PA,

Please send me Technical Data Bulleting checked below

8ulletin A-2 (W)
Butletin A-4 {Q)
Bulletin B-1 (BT)
Bulletin B-1 (BTAV)
Bulletin B-2 {MW)
Bulletin B-3 (M /P)

NAME
TITLE
COMPANY
ADDRESS

city

.=

Bulletin B4 (DC) Bulletin F-1 (MP)
Bulletin B-5 {BW) Bulletin F+1 (MPM)
Bulletin C-1 (FRW) Butletin F-2 {LP)
Bulletin €2 (PWW) Bulletin G+1 (MV)
Bulletin D-1 {WW) Bulletin G-2 {MVX)

Bulletin D-2 (MF)

ZONE STATE

J P ARNDT & CO.. ADV. AGENCY




DEVELOPED BY S
FOR THE ARMED

AVAILABLE COMMERClALLY.

Commerciol equivolent of AN/URM-6.
A new ochievement in fensitivity!
ments, microvolt-per-meter vsing
meter vsing shielded directive loop.
meter, |} microvolt.

Field infensity meosure:
rod; 10 microvolts-per-
As 0wo~'ermino| volt-

Commeuiol equivolent of 15-587/V.

Sensitivity 0% two-terminol voltmeter,
2 microvolts 15-125 MC; § microvolls 88-400 MC. Field
oted dipole. Frequency

(95 ohms bolonced)

intensity measurements using colibr
ronge includes M ond TV Bonds.

—

Commeuiol equivolent of AN PRM-1.

Self-con'oined botteries. A.C. supply optionol Sensitivity ©3

'wo-'ermino| voltmeter, 1 microvolt Field intensity with V2

meter rod ontenno, 2 microvolts-per-meter: rototoble loop

supplied. Includes stondord broodcos? bond, rodio ronge.

wwv, ond communicotions frequencies.
—_

Commerciol equivolent of AN URM 17
Sensitivity 0% two-terminal voltmeter, (50
10 microvolts
dipole. Frequency ronge
color TV Bond.

.ohm cooxiol input)
Field intensity me’osuremen's vsing calibroted
includes Citizens Bond ond UHF

nd reliable instruments illustroted obove serve
duolly colibroted
consistent results vsing internol stondord of reference.
.d in microvolts ond DB obove one microvolt.

The rugged ©
equolly well in field or loboratory- Indivi

Since 1944 stoddort RI-FI* instruments hove estoblished the
standord for superiof quolity ond unexcelled performonce.
These instruments fully comply with test equipmen! require: for

ments of such rodio interference specificotions 0% JAN-1.225, Meter scoles morke
ASA C63.2, 16E4(SHIPS), AN-1.240, AN-1-42, AN-1-270 AN-1-40 Function selector enobles meosurement of sinusoidol or complex
woveforms, giving overage, peok of quosi peok volues

ond others. Mony of these specificotions were written or fe-
vised to the stondords  of performonce demonstroted in Accessories provide meons for meosuring either conducted
or rodioted .f. voltoges. Grophic recorder avoiloble

Sroddart equipment
*Radio Interference and Field Intensity. g

Precision Attenuation for UHF !

STODD
' . MRC?AFT RADIO cO. RETH o

Attenvator:

0, 10, 20
Accuracy i' 3%' ;g' 50 DB.

6644 SANTA MO
NICA 8 '
BLVD, HOLLYWOOD 38, CA
Hillside 9294 P CALIF. e
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ACTUAL

Rating L D
VoW 3/8"  9/64”

1w 9/16”  7/32”
22w 11/16"  5/16"

The A-B honeycomb corton prevents

tongling of leads ond soves time.

PROCEEDINGS OF THE I.RE Decemiber,

ALLEN-BRA

FIXED & AD‘JUSTABLE RADI
Sold exclusively 1o manufacturers / Quall v =

1950

“Tops”

Magnified Photograph
of Bradleyunits
2-1-2 watts

because rated at 70C

Bradleyunit resistors have permanent characteris-
tics, because they are rated to operate continuously
at 70C ambient temperature . . . not 40C. They can
withstand extremes of temperature, pressure, and
humidity without deterioration.

Bradleyunits are solid molded with high mechan-
ical strength. They need no wax impregnation to pass
salt water immersion tests. The leads are differen-
tially tempered to prevent sharp bends.

Bradleyunits are made in standard R.M.A. values
in % ond 2 watt ratings from 10 ohms to 22 meg-
ohms; 1 watt from 2.7 ohms to 22 megohms.

Let us send you a complete A-B resistor chart,

Allen-Bradley Co., 114 W. Greenfield Ave.
Milwaukee 4,. Wis.

Ab

DLEYUNITS

in Permanent Performance

’

DLEY

RESISTORS

of radlo and electronic equipment

15A
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THE AL COMPLETE

DISC CERAMIC LINE

Spraguc-Hcrlcc Cera-mite Capacitors arc a “must’” for modern
television circuits.

Now available in NPO and N750 temperature-compensating
bodies and in two different high-K bodics, Cera-mites meet
most application neceds in the 10 mmf to 15,000 mmf capaci-
tance range.

These miniature capacitors offer set designers maximum space
cconomy, casc of mounting, and improved very-high-frequency
performance.

The flat disc with uni-directional Icad construction has min-
imum self-inductance and a higher sclf-resonant frequency than
a tubular design; hence improved v-f bypass cficiency.

Sprague-Herlec Enginccring Bulletin 6O1B gives the complete
list of standard ratings as well as performance specifications.
Write for your copy today!

* Trodemork

THE HERLEC CORPORATION . Milwauvkee 3, Wisconsin:

{Whally awned Sorague Subsidiary)
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¢# Certain designs in AlSiMag can
be supplied with open end POLISHED
SLOTS as narrow as .010%,

¢/ AlSiMag rods are regularly and
economically produced within TOL-
ERANCES of .0001".

¢ AlSiMag plates and discs can be
produced FLAT within microinches.

¢# Some AlSiMag compositions
have such great resistance to HEAT
SHOCK that they are used in the
control of molten metals.

¢/ AlSiMag is one of the best
ELECTRICAL INSULATORS at high
temperatures and high frequencies.

¢/ AlSiMag has such hardness and
RESISTANCE TO ABRASION that it
is used for extrusion and drawing dies
and also for wire recorder and thread

guides.

: 3 §# AlSiMag tubes have been suc-
A cessfully produced with holes almost
as small as a human hair, with wall

i# Some AlSiMag precision made parts are so tiny sections of about the same thickness.

that several thousand will go in a thimble.

(For illustrative purpose, larger parts are shown here.) m&gumm@

TRADE MAPX REG US PAT OFf

e AlSiMag Custom Made Technical Ceramics are available in a wide
variety of physical characteristics. AlSiMag parts come to you ready
for your assembly line. They are uniform, dimensionally accurate and
economically fabricated in quantity. American Lava Corporation is
known throughout the industry for its leadership in engineering and
research and for its ability to produce ceramics that comply with
specifications and that do the job as planned. Engineering cooperation
and handmade test samples are available. Send us your problems.

AMERICAN LAVA CORPORATION

4 9T H Y E AR o r CERAMIC LEADERSHIP
CHATTANOOGA 5 TENNESSEE

, 228 North LoSolle St., Centrol 6-1721
ES, 232 South HIil §t., Mutuol 9076
123

OFFICES, METROPOLITAN AREA; 671 Brood St., Newoark, N. J,, Mitchell 2.8159
S
Woshington Ave., Gorfield 4959

PHILADELPHIA 1649 North 8rood St Stevenson 4.2
. 6 2823 O i (o)
NEW ENGLAND, 38.8 Brottie St., Combridge, Moss., Kirktond 7.4498 <« ST, lOl&lS, 1




MINIATURE TUBE SOCKETS

7-PIN and 9-PIN...and SUBMINIATURES

Now MYCALEX offers both 7-pin and 9-pin miniature
tube sockets . .

with superior low loss insulating prop-

erties, at new low prices that offer ceramic quality for
the cost of phenolics.

MYCALEX miniature

tube sockets are injection
molded with precision that affords uniformity and

extremely close tolerances. MYCALEX insulation has
high dtelectric strength, very low dielectric loss, high
arc resistance and great dimensional stability.

Produced in two grades: MYCALEX 410 conforms
to Grade L4 specifications, having a loss factor of

only .015 at 1 MC. It is priced comparably wit!
mica filled phenolics.

MYCALEX 410X is for applications where low

cost of parts is vital. It has a loss factor only one

fourth that of “everyday” quality insulating ma
terials, and a cost no greater.

Prices gladly quoted on your specific require
ments, Samples and data sheets by return mail.

Our engineers will cooperate in solving your
problems of design and cost.

Mycalex Tuhe Socket
Corporation

““Under Exclusive License of Mycalex Corporation

of America"’

30 Rockefeller Plaza, New York 20, N.Y.

MYCALEX CORP. OF AMERICA

TRADE MARKREG.US. PAT. OFE

“"Owners of ‘"MYCALEX' Patents"”
Executive Offices: 30 Rockefeller Plaza, Mew York 20, N. Y.
18a

Plant and General Offices: Clifton, N. J.

PROCEEDINGS OF THE I.R.E December, 1950




ERIE TYPE 325

High Frequency By-Pass Capacitor
Will Help Solve Your Problem

® LOW INDUCTANCE

@ UNIFORM INDUCTANCE FOR RESONANCE
BY-PASSING

® RUGGED HIGH TERMINAL FOR TIE-POINT
® FULLY SHIELDED

ACTUAL
SIZE

One solution to control of regeneration and radiation in
TV sets lies in better by-passing . . . and Erie Style 325
Stand-Off Ceramicon provides the solution in concrete
form. This ceramic capacitor is made especially for
high frequency decoupling and offers an outstanding
combination of features never before offered in the
low-price field.

062" DIA

544"

A by-pass to ground is provided through the short
est possible path, in a completely sealed metal case.
Full advantage is taken of the concentric cylindrical
electrode configuration in maintaining this short path,
resulting in extremely low series inductance and effec-

tive v.h.{. by-pass. S
Push-on clip facilitates high speed assembly . . . or

shell may be soldered directly into a hole in the chassis.

Post terminal provides a sturdy tie-point for several con- ¥ v

187 )
i TSR o

002

- 250 DIA. P

nections, at tube socket terminal height. The capacitor
possesses unusual mechanical ruggedness.

Write for detailed information and samples.
PATENT APPLIED FOR

P
. Etectronics Division
: ERIE RESISTOR CORP., ERIE, PA.
‘: LONDON, ENGLAND . . . YORO’NTO. CANADA ' (
PROCEEDINGS OF THE I.RE December, 1950 19a
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Grom WEZAA-TV,

More Proven Performance
of the Eimac 3X1500A3

CARLOS

CHIEF ENGINEER WF
TRANSMITTER—D _%ﬂ‘a

The Eimac 3X2500A3 is one of the outstanding vacuum tube
developments made during recent years. Consistent performance,
long life, and low cost account for its filling the key socket positions
in many important recently designed equipments.

The 3X2500A3 is a compact, air-cooled triode. lts coaxial con-
struction lead
isolation, and convenience of use with coaxial plate and filament
tank circuits. For AM service it is FCC rated for 5000 watts per
tube as a high-level modulated amplifier. It has comparatively low

results in minimum inductance, excellent circuit

plate-resistance, high transconductance, and will provide effective
performance over » wide range of plate voltages at frequencies
extending well into the VHF.

Reports from many engineers, like Mr. Dodd of WFAA-TV, con-
firm the outstanding transmitter performance, simplified mainten-
ance, and low tube replacement cost made possible through the use
of the Eimac 3X2500A3. Consider this unequalled triode for your
applications . .

. complete data are free for the asking.

EITEL-McCULLOUGH, INC,
SAN BRUNO, CALIFORNIA

e icurigyy, 1
3an Aryp, e

» Cuu.,_n“

Gentlomey,
1 thougn,
¢
ve are TN et by gy,
Using Brag Fosted )

Bigh ahan SX250043 tung, 4, the 1y kroving thay

7410 of oy

4nd matn tenangy prod

de,
Fendapr, atp 00leq gy,
1 ..
Eltoks Pleasur, for

Eimac 3X2500A3
GENERAL CHARACTERISTICS

ELECTRICAL
Filament: Thoriated tungsten
Voltage - - - - - - - 7.5 volts
Current - - - - - - - 48 amperes
Maximum starting current - - - 100 amperes
Amplification Factor (Average) - - - - - - - 20
Direct Interelectrode Capacitances (Average)
Grid-Plate - - - - - - . . 20 uufd
Grid-Filament - - - - - - - 48 uufd
Plate-Filament - - - - - - - 1.2 wuid
Transconductance (i, =830 ma., €,==3000 v.} - - 20,000 umhos
MECHANICAL
Cooling - - - - - . - - - - Forced air
Maximum Overall Dimensions:
Length B . T 9.0 inches
Diameter -« <« -« <« o < « - 425 inches
Net Woeight - - - - - - - - - 5.0 pounds
RADIO FREQUENCY POWER AMPLIFIER
Ground-Grid Circuit
Class-C FM Telephony
TYPICAL OPERATION (110 Mc., per tube
D-C Plate Voltage - - - - - « 3700 4000 volts
D-C Grid Voltage - - - - - —45 —550 volts
D-C Plate Current - - . - - - 1.0 1.85 emps.
D-C Grid Curront - - =« =« o = 225 275 ma.
Driving Power (Approx.) - « - « . 1600 1900 watts
Useful Power Output L 6850 7500 watts

*COMPLETE DATA AVAILABLE FREE

Follow the Leaders to

Export Agents: Frazar & Hansen, 301 Clay 5t., San Francisco, California .

the 3X2500A3 is another
Eimac contribution to electronic progress.

22 5
‘Ajﬂ‘ The Power for R-F

20A
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GPL Introduces First v Cameru Chain

Designed from Start to Finish for
Compactness and Ease of Operation

Builc with the compact precision which distinguishes
a quality watch from an alarm clock, GPL’s new
image orthicon camera chain is smaller, lighter, easier
to use, It is the first camera chain that has been
“human engineered” — designed from motion studies
of cameramen and control personnel. It is the first
with type and location of controls based on minimum
movement and maximum ease and efficiency.

This simplification, together with size and weight
reduction has been accomplished without any sacrifice or
limitation whatever in performance or accessibility. Supe-
rior GPL circuit design provides a better picture than nor-
mally obtainable with image orthicon equipment, Complete
control is provided for every studio or field requirement. .

Logical components have been combined . . . fewer units
make up a chain, A single chain consists of only 4 units; a
triple chain, 12 including switching unit and master moni-
tor. The camera, with integral view finder, is only 103" x
1214 x 22”, weighs 75 Ibs. instead of 100-105 lbs. The sync
generator is a single portable unit mcludmg its own power
supply. It may be easily removed from its case to go into a
standard relay rack.

SIMPLIFIED CONTROL

All controls are at the finger-tips of cameramen and camera
control operators. Focus adjustment of all lenses is uniform;
a given rotation of focus control produces the same shift

Compact GPL comero ond conirol unit have been “human engi-

neered” for easy, efficient use. Comero provides vniform focus
odjustment for all lenses; iris is motor-controlled from reor of
comera or from conirol unit, with lens opening shown on dials

in plane of focus for all lenses. The iris is motor-controlled,
either from the rear of the camera or from the camera con-
trol unit. Dials on both camera and control unit indicate

of both locotions, Conlrol unit hos 8% " monitor tube, the lens opening. Negative feedback is used to stabilize
video frequency response, eliminating an adjustment. Tazget
and beam are controlled by thumbwheels next to conven-

ient knobs for pedestal and gain.

READILY ADAPTABLE

GPL Camera Chains completely meet all studio and field
requirements or may be readily adapted to supplement
existing installations. Before you make any camera chain
investment, get all the facts on this new addition to GPL’s
outstanding line of TV studio equipment.

IMPROVED SYNC GENERATOR

The sync generotor, with its power supply,
is o single vnit, pockaged for field vse.
Because binary counting circuits ore vsed,
and pulse width is controlled by deloy
lines, it provides circuit reliability better
than present studio equipment. With this
circuitry, oll operotor adjusiments ore
eliminoted.

Write, Wire or Phone for Details

General Precision Laboratory

I NCORPORATED
PLEASANTVILLE

-7
- O
TV Comera Chains * TV Film Chains = n
TV Fleld and Studio Equipment .Y
Theatre TV Equipment .” ‘o
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NG
OSCLLOCRAN

demonstrates...

A. Signal Delay

B. Transient Response

C. No High-Frequency Overshoot
D. Undistorted Deflection

E. Sweep Linearity and Speed

F. Time Calibration

G. Amplitude Calibration

Here, woven around the quantitative investigation
of a 0.25 microsecond pulse, is a graphic account
of the performance features which make the Type
303 an exceptionally fine, high-frequency cathode-
ray oscillograph.

...IN THE NEW DU MONT

TYPE 303

A. SIGNAL DELAY built into the Y-axis amplifier in-
sures complete display of the steep pulse rise, As
illustrated by a portion “A”, the 10% point of rise
does not occur until sometime after the sweep starts.
Y-axis frequency response, of the instrument, in-
cludes the performance of the signal-delay line.

B. EXCELLENT TRANSIENT RESPONSE —wholly
essential to the proper study of high-speed phenom-
ena—is depicted by the rise time which is repro-
duced without appreciable degradation. A rise time
of 0.01 microsecond, or greater, will be reproduced
as a rise time not exceeding 0.03 microsecond.

C. NO OVERSHOOT is observed even on extreniely
steep wavefronts. The low-frequency response limit
is a 3% slope on a 30-cycle squarewave. As shown
on the frequency-response curve, there is no positive
slope above the mid-frequency range. Since the res-
ponse tapers off so slowly, the Type 303 is usable at
frequencies beyond 10 megacycles. The synchro-
nizing circuits will lock in sine-wave signals as high
as 20 megacycles.

D. UNDISTORTED DEFLECTION provided by the
Y-axis amplifier is 2.5 inches for unidirectional
pulses. An equivalent undistorted deflection of
5 inches is available for symmetrical signals and
may be positioned over the useful area of the cath-
ode-ray tube. Even at the highest attenuation ratios,
the Y-axis input is not frequency sensitive, as shown
by the illustrated pulse which has been attenuated
4000 times. The direct-coupled X-axis amplifier of

the Type 303 will provide over 5” of undistorted
deflection.

E. SWEEP SPEEDS available in the Type 303 make
possible a presentation which is practical for quali-
tative and quantitative analysis of a pulse as short
as 0.25 microsecond. Both driven and recurrent
sweeps are continuously variable from 0.1 second to
5 microseconds. Through sweep expansion, sweep
length is variable from a fraction of an inch to an
effective 30 inches, any portion of which may be
positioned on the screen. As shown above, even at
the fastest sweep range, the sweep is extremely stable
and linear. Notice the absence of jitter.

F. TIME CALIBRATION in the Type 303 is accom-
plished by substituting a damped sinewave for the
signal. Double exposure by photographic recording
of calibrating sinewave and signal provides a per-
manent quantitative analysis of the signal. In addi-
tion to the 10-megacycle signal shown above, cali-
brating frequencies of 10 KC, 100 KC, and 1 MC are
also available. Accuracy of time calibration is
within 3%.

G. AMPLITUDE CALIBRATION completes the precise,
quantitative analysis of the signal. A built-in, regu-
lated, vcltage-calibrator provides peak-to-peak
signals of 0.1, 1.0, 10, and 100 volts. Similar to time
calibration, the amplitude calibrating square wave
is substituted for the signal. Amplitude calibration
is accurate within 5%.

pr lce 8 a FOR COMPLETE DETAILS WRITE for bulletin TYPE 303

ALLEN B. DUMONT LABORATORIES, INC. Instrument Division 1000 Main Avenue, Clifton, N. ).




Here Is What
CLARE
Hermetic Sealing Means:

After assembly in the container, the enclosure
i~ attached to a high vacuum pump and pumped
down to a few microns pressure to remove all
traces of moisture and gases.

While under this extreme vacuum, the enclo-
sure and seals are tested for leals by means of
a Macs Spectrometer—a device so sensitive that
it can deteet a leak so tiny that more than
thirty-one vears would he required for one cubie
centimeter of air to pass through it. This highly
refined method of leak testing causes rejection
of many enclosures which could pass the usual
immersion tests without detection.

For maost applications, the enclosure is then
filled with dry nitrogen, which has a relatively
high arcing potential.

Write for CLARE Bulletin No. 114

CLARE Hermetically Sealed Relays
Protect Against These Conditions:

@ Moisture, High Humidity and Ice
® Salt Air and Spray

® Fungus Growth

® Varying Air Pressure

® Variation of Air Density

@ Dust and Dirt

o Corrosive Fumes

® Explosive Atmospheres

©® Tampering

Clare Hermetically Scaled Relays are air-tight so that no gas or
spirit can enler or escape.

This ideal condition, now available to every user of CLARE her-
metically sealed relays, is the result of many years of painstaking
research by the CLARE organization to produce a perfecily sealed
relay at a reasonable cost to industrial relay buvers.
Hermetically scaled in an ideal atmosphere of dry inert gas, they
are permanently immune to the difficult climatic and environ-
mental conditions responsible for 95% of the failures of exposed
electrical apparatus.

CLARE has today—or can provide you with—the hermetically
sealed relay that you require. Over forty different series of CLARE
hermetically scaled relays are described in Bulletin No. 111,
Within each series, innumerable variations of coil and contact
specifications are possible. Numerous other special sealed-relay
units are also available.

Clare sales engincers are located in principal cities to assist you
in the selection of just the right relay for your specifie requirement,
Look them up in your telephone directory or write: C. P. Clare
& Co.. 4719 West Sunnyside Ave., Chicago 30, Ilinois. Tn Can-
ada: Canadian Line Materials Lid., Toronto 13. Cable Address:

CLARLELAY.

CENRE
RELAYS




GNAL GENERATORS by

AIRCRAFT RADIO €O

e ——

The Type H-14 Signal Generator, 108-118

ARC Communication o
and Navigation Equipment

Aircraft Radio Corporation also manufactures
LF and VHF airborne communication and nav-
igation equipments—all CAA-Type-Certificated
for scheduled air-carrier use or for those whose
type of flying requires a high degree of reli-
ability and performance. Equipment consists of
light, small units which can be combined to
provide the required operation, whether it be
the 1 Receiver/1 Transmitter (15 pound) instal-
lacion in a 2-place helicopter, or a 3 Receiver/2
Transmitter/ VHF Omni installation (70
pounds) in larger 2-engine aircraft.

24A

megacycles, provides a standard signal
source for the complete testing of VHF
airborne omnirange and localizer receivers
in aircraft or on the bench. It provides for
testing 24 omni courses, plus left-center-
right checks on both amplitude and phase
localizers. Aircraft may be checked out

RPORATION

TYPE H-14

108-118 MEGACYCLES

Tests OMNI Receiving Units
in Aircraft or on the Bench

Checks on:

24 Omni courses

Left-center-right on Phase-
locolizer

[

[

@ Left-center-right on Amplitude-
locolizer

[

[

[

Omni course sensitivity

To-From ond Flog-oclorm opera-
tion

AH necessory quantitative bench
tests

quickly and accurately just before
takeoff. RF output for ramp
checks, 1 volt into 52 ohm line and
for bench checks, 0-10,000 micro-
volts. Provision for external voice
or other modulation. AF output
available for bench maintenance
and trouble shooting.

Price: $885.00 net, f.o.b. Baonton, N. J.

Provides source of c¢w or pulse
frequency —modulated RF, power
level —37 to —90 dbm. RF power
meter measures levels from +7 to
+30 dbm. Frequency meter for
measuring output or input RF ac-
curate to better than 20 mc. Pri-
mary purpose of the H-10 is to

h TYPE H-10—Microwave Test Set; 23,500-24,500 Megacycles

measure receiver sensitivity, band-
width, frequency, recovery time,
and overload characteristics, plus
transmitter power and frequency.
Recommended as a standard source
of RF for research or production
testing. Equal to military
TS-223/AP.

Price: $1692.00 net, f.0.b. Boonton, N. J.

TYPE H-12-VHF Signal Generator; 900-2100 Megacycles

Provides source of cw or pulse
amplitude-modulated RF, power
level 0 to —120 dbm. Internal
pulse circuits with controls for
width, delay, and rate, and provi-
sion for external pulsing, Single

dial tuning, frequency calibration
accurate to better than 1%. Built
to Navy specifications for research
and production testing. Equal to
military TS-419/U.

Price: $1950.00 net, f.0.b. Boontan, N, J.

WRITE TODAY for descriptive literature on A.R.C, Signal Gen.
erotors or oirborne LF ond VHF communicotion ond novigation
equipments, CAA Type Cerlificoted for tronsport or privote use.

ﬂircraﬁ' Radio Corporution

Boonton, N. J.

Dependable Electronic Equipment Since 1928
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G-E transmitting tubes have it! So ... Mr. Manu-
facturer . . . specify General Electric, to design
max dependability into your radio equipment!

Here are tubes better-built by G.E. for better performance! Each
has that something extra in design, in manufacture, which means real
dependability when the chips are down and your equipment is work-
ing peak-load and full-time.

GL-5686 . . . I¢’s a new nine-pin miniature that does the work of a
6AQS5 or AR5 —does it consistently, because every tube gets 50 hours’
service at the factory under Class A conditions, with frequent samples
also being selected for full life tests. You can bank on the GL-5686!

GL-807 . . « The G-E grid construction is substantial and strong—
will stand up under punishment. Moreover, special G-E development
work in metals and other substances gives this tube premium quality
from cap-terminal through to base-pins.

GL-813 .. « Superior G-E internal shielding, in the form of a large
ground-plane barrier, gives ample protection against feedback—cuts
down sharply on the need to neutralize. Improved design joins with
precision G-E manufacture to offer you the leading beam power tube
in its class.

Why not ensure your new transmitter’s performance by chocsing
these and other G-E tubes your customers can count on, day-in and
day-out? Just write for data sheets that give all ratings, in all classes
of service. Or better, ask for the help of expert G-E tube engineers,
who will be glad to consult with you personally on applications.
Address FElectronics Department, General Electric Co., Schenectady5,N.Y.

TYPICAL OPERATION, CLASS C TELEGRAPHY

GlL-5686  GL-807 GL-813

Plote voltage 250 v 600 v 2,000 v
Plote current 40 mo 100 mo 180 mo
Driving power (opprox) 015w 0.2 w 19w
Power output (opprox) 6.5w 40w 275w
Mox plate dissipation 75w 25w 100 w
freq. ot max rotings 160 me 60 me 30 me

7
GENERAL ELECTRIC

100-47

PROCEEDINGS OF THE LR.E. December, 1950 25A




Now! Complete coverage!

t» SIGNAL

5 precision instruments. Continu-

ous frequency coverage. Frequency,
output set and read directly. Wide
choice of modulation, pulsing,
delay and synchronizing. Superior
resetability. Broad applicability.

.

Now —hp— offers the world’s broadest, easiest-1o-
use line of VHI, UHF and SHF signal generators.
These are precision instruments supplving accu-
rately known frequencies up 10 7,600 me. They
are deliberately designed for utmost convenience
and accuracy in making all kinds of measure-
ments including: receiver sensitivity, selectivity
or rejection: signal-noise ratio, conversion gain,
SWR, antenna gain, transmission line character-
isties: and for driving bridges. slotted lines, filter

networks, ete,

New —hp— Model 618A, shown above, is for use
in the 3,800 10 7,600 me band. I provides a 1

New -lip- Model 618A SHF Signal Generator

milliwatt signal into a 50-ohm coaxial load (zero
dbm). hs output attenuator reduces output level
to less than — 100 dbm. Frequency is continuons-
Iy variable, directly read in me. Repeller voltage
tracks auntomatically: no adjustment is needed to
seleet the correct frequency. Accuracy is 14 of
1%. The instrument offers external frequency
modulation with maximum deviation of = 10 mec.
It also may be externally pulse modulated. with a
positive or negative peak of approximately 13
volts. Internal square wave modulation is also
provided: frequeney range, 100 w0 1,000 cps.
82,250 f.0.b. factory.

For complete details, write factory direct or see the -hp- sales representative in your area.

HEWLETT-PACKARD COMPANY

2159 Page Mill Road

Palo Aho, California

Sales representatives in all principal areas. Export: Frazar & Hansen. Ltd.. San Francisco, Los Angeles, New York




10 to 500 mc -hp- 608A SIGNAL GENERATOR

Output range 0.1 pv. to 1.0 v. into 50 ohms. Accuracy

1 db. Direct reading frequency and output calibra.
tion. no charts or interpolation, CW. pulsed or am-
plitude modulated output (50 to 1.000.000 eps). Re-
setability better than 1 me. Master oscillator power
amplitier for widest modulation capabilities. Con.
stant internal impedance 50 ohms. Maximum VSWR
1.2. 4850 f.0.b. factory.

450 to 1,200 mc -hp- 610B SIGNAL GENERATOR

Output range 0.1 gv. to 0.1 v. into 50 ohms. Accuracy

1 db. Output and frequency directly set and read,
no charts or interpolation. Modulation: internal or
external pulsed. external amplitude. external square
wiave. Widely variable pulsé length, repetition, and
delay features. $925 f.0.h. factory.

800 to 2,100 mc -hp- 614A SIGNAL GENERATOR

Output range 0.1 av. ta 0.223 v, (1 mw). Accuracy
= 1 db. Single dial direct reading frequency and
output. no charts or interpolation. CW. pulsed and
FM output. Modulation: internal pulsed. 1M, ex-
ternal pulsed. Widely variable pulsing, synchroniz-
ing. delay and triggering features. Extremely faxt
rise/decay time (.1 peec. Constant internal imped-
ance 50 ohms, SWR 3 db. $1,950 f.0.b. factory.

1,800 to 4,000 mc -hp- 616A SIGNAL GENERATOR

Output range 0.1 gv, to 0.223 v. (1 mw). Accuracy
+ 1 db. Single dial, direct reading frequency and
output. no charts or interpolation. Output, modu-
lation, and synchronization features identical with
Model 611A. Like Model 6114A, instrument auto-
matically tracks frequency changes, requires no volt-
age adjustment during operation. §1950 f.o0.1,. factory.

-hp- Model 614A

-hp- Model 6101

-hp- Model 016A




SPEED AND CONVENIENCE

Rapid, accurate measurement of im-
pedance, reflection coefficient and stand-
ing wave ratio. Small size, convenient for
field use.

50 to 500 Mc.

Can be inserted in various sizes of
solid coaxial line or flexible cables.

Make three readings, plot diagram
and read off impedance to + 5%.

FIL-42A IMPEDOMETER Ea s ,J

PRECISION

$400.00.

Precise impedance measure-
ments in the range of 60 to 1000
megacycles per second. Accuracy
=+ 2%.

1000 to 2000 Mc range cov-
ered with slightly reduced accuracy.

Coaxial line 250 centimeters
long having a surge impedance of
51.0 ohms + 0.5 ohms.

$2,495.00.

FTL-30A SLOTTED LINE

Write for FTL-30A and FTL-42A brochures

Federal Telecormmunication Laboratories, /nc¢.

500 Washington Avenue Nutley 10, New Jersey
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TYPES AND SIZES
For Every Resistor Need!

In addition to the many types of
resistors shown, Ohmite offers re-
gistors in more than 60 sizes—
ranging from 2'+" diameter by 20"
long, to %" diameter by 1” long
— to meet your exact require-
ments. Many sizes are carried
in stock.

B6 2 26
)6 IO 1O

OHMITE R0
o & 'JDQL

| RHEOSTATS * RESISTORS - TAP SWITCHES

| jniudﬁu/';t Qinal Choice




SHALLCROSS MATCHES YOUR

Precision Resistor
Requirements!

ility on
... for real dependabi
STANDARD INDUSTRIAL USES

onomical standard types

. . .
nd sizes, each avoilable in numerou
o ! . . .
mechanical and electrical odop.ioi;zc;n/:
Write for Shallcross Data Bulletin .

...over 40 ec

...for JAN
EQUIPMENT

Shallcross is in constant touch with
the latest military precision resistor
requirements. The present line in-
. for MINIATURI- CLudes 'I:!i ";Pﬁ;,‘,’“ig"ed for JAN
.o S characteristic and 4 types for
ZATION PROGRAM characteristic "'A”.
s, Shallcross has led
he production of
dable close-
¢ HHY re-
lerance, high-stability
's?:::s in miniature ;.uze“s.
Standard ond hermetically
sealed types are avallable.

For years
the way in f
tryly depen

. ‘ ... for HIGH-STABILITY
R Cth LIS APPLICATIONS

ASSEM BLIES Many Shallcross Akra-Ohm
Shallcross regularly produces resistors are available w.:h
hundreds of special precision re- guaranteed tolerance 10
sistor types including precision 0.01% and "°b'|."y '3
power resistors, resistors with 0.003%. Matched pairs on
axial or radial leads and multi- sets are supplied 1o close
unit strip resistors (illustrated) with tolerances.
either inductive or non-inductive
windings.

SiALICROSS

SHALLCROSS MANUFACTURING COMPANY
COLLINGDALE, PA.

WIDE-RANGE, DIRECT READING
CAPACITOR ANALYZER

A laboratory-type Capacitor Analyzer
meeting the need for a highly accurate,
wide-range, direct-reading measuring in
strument capable of determining the es
sential characteristics of capacitors has
heen announced by the Shallcross Manu

facturing Co. This versatile instrument
will determine capacitance values between
Smmf. and 12,000 mfd.; insulation re

sistance from 1.1 to 12,000 megohms ; also
leakage current, dielectric strength, and
percentage power factor, A divided panel
carrying an outline of the operating in

structions makes it readily possible to use
the instrument without reference to an in

struction book. The Shallcross analyzer
operates on 110 volt, 60-cycle alternating
current, Literature giving full details will
gladly be sent on request to the Shallcross
Manufacturing Company, Collingdale, Pa

MULTI-PURPOSE TRANSMISSION
TEST SET

In addition to measuring the electrical
characteristics of telephone lines and equip-
ment the new Shalleross multi-purpose
transmission test set may be used for
efficiency tests on local and common battery
telephone lines and sets, carbon micro-
phones, receivers, and magnetic micro-
phones. It also provides a fast, efficient
means of testing capacitors, generators,
ringers, insnlation resistance, dials, and
continuity, Key switches and dials are used
to <elect and control the test circuits, The
693 Transmission Test Set is powered by
external batteries, It features compact,
substantial construction and is fully port

able, thus making it ideal for either field
or laboratory use. Details may be obtained
from the Shallcross Manufacturing Com-
pany, Collingdale, Pennsylvania.
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COMPLETE LINE OF CORES
TO MEET YOUR NEEDS

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

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

Y These toroidal cores are given
various types of enamel and
varnish finishes, some of

¥
2

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

For high Q in a small volume, characterized by low eddy current

and hysteresis losses, ARNOLD Moly Permalloy Powder Toroidal
Cores are commercially available to meet high standards of physical
and electrical requirements. They provide constant permeability
over a wide range of flux density. The 125 Mu cores are recom-
mended for use up to 15 ke, 60 Mu at 10 to 530 ke, 26 Mu at 30 to 75 ke,
and 14 Mu at 50 to 200 ke. Many of these cores may be furnished

stabilized to provide constant permeability (£0.1%) over a specific
temperature range.

% Manufaciured unider licensing arrangements with Western Electric Cumpany WeD 2930

THE ARNOLD EKGiNEERING COMPAﬁY

q

which permit winding with SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 4
heavy Formex insulated wire . M | Is
Wilioc fopplefentary insus  * 5% 147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS ﬂ
lation over the core. > [__* Lo Th : R Sl -
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How RCA Engineering in Depth

benefits electronic equipment manvufacturers

® RCA Engineering in Depth begins
with basic research, progresses
through design and production, and
ends with the field engineering
group, right at your doorstep.

It is important to you because the
collective experience of these en
gineering groups works unceasingly
toward solutions of your problems

. through the development and

32a

application of improved electron
tubes and components . . . and
through a personal and confidential
appraisal of your specific require-
ments and their translation into
practical, economical equipment.

When you deal with RCA, you are
dealing with the most seasoned,
highly integrated, and extensive
electronics engineering force in the

PROCEEDINGS OF THE I.R.E.

field. The vast and impressive ex-
perience of this group accounts for
RCA’s engineering leadership in
the development of better tubes
and components in advance of the
market.

To put RCA Engineering in Depth
to work for you . . . just phone or
write RCA, Commercial Engineer-
ing, Section L-47R Harrison, N. J.

RADIO CORPORATION of AMERICA

ELECTRON TUBSES AND COMPONENTS

NARRISON. N. J.

December, 1950
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