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ULTRA COMPACT UNITS...OUNCER UNITS

HIGH FIDELITY.... SMALL SIZE.... FROM STOCK

UTC Ultra compact audio units are small and light in weight, ideally suited to remote amplifier and
similar compact equipment. High fidelity is obtainable in all individual units, the frequency response
being = 2 DB from 30 to 20,000 cycles.

True hum balancing coil structure combined with a high conductivity die cast outer case, effects good
inductive shielding.

Type Secondary List !
No.

Application Primary Impedance Impedance Price

A-10  Low impedance mike, pickup, 50, 125/150, 200/250, 50 ohms $15.00
or_muitiple line to grid 333. 500/600 ohms

A-11  Low impedance mike, pickup, 50, 200, 500 50,000 ohms 16.00

or line to 1 or 2 grids (multiple alloy shields for low hum pickup)
A-12  Low impedance mike, pickup, 50, 125/150, 200/250, 80,000 ohms overali,

or_multiple line to grids 333, 500/600 ohms in two sections 15.00 | 1
A-14 Dynamic microphone to one 30 ohms 50,000 ohms overall, I ’
or two grids in_two sections 14.00 ]
A-20  Mixing, mike, pickup, or mul- 50, 125/150, 200/250, 50, 125/150, 200/250, I
tiple line to line 333, 500/600 ohms 333, 500/600 ohms 15.00 |
A-21  mixing, low impedance mike, 50. 200/250, 500/600 50, 200/250, 500/600 16.00
pickup, or line to line (multiple alloy shields for low hum pickup) -
A-16 Single plate to single grid 15.000 ohms 60.000 ohms. 2:1 ratio 13.00
A-17 Single plate to single grid  As above As above 15.00
8 MA unbalanced D.C. .
A-18 Single plate to two grids 15,000 ohms 80,000 ohms overall, 3 ~\ -
Solit primary 2.3:1 turn ratio 14.00
A-19 alzgle pllate to two grids 8 15,000 ohms 80.000 ohms overali,
unbalanced D.C. 2.3:1 turn ratio 18.00
A-24  Single plate to multiple line 15,000 ohms 50, 125/150, 200/250, TYPE A CASE
333, 500/600 ohms 15.00 12" x1%"x 2" high
A-25 Single plate to multiple line 15,000 ohms $0, 125/150, 200/250,
8 MA unbpalanced D.C. 333, 500/600 ohms 14.00 oy
A-26  Push pull low level plates to 30.000 ohms 50, 125/150. 200/250, !
multiple line olate to plate 333, 500/600 ohms 15.00
A-27 Crystal microphone to mul- 100.000 ohms 50. 125/150. 200/250
tiole line 333. 500/600 ohms 15.00 !

A-30  Audiochoke,250 henrys ; 5 MA 6000 ohms D.C..65henrvs .« 10 MA1500 ohmsD.C. 10.00
A-32 _ Filter choke 60 henrys @ 15 MA 2000 ohmsD.C.. 15 henrys «+ 30 MA500 ohmsD.C.  9.00

UTC OUNCER components represent the acme in compact quality transformers. These units, which weigh
one ounce, are fully impregnated and sealed in a drawn aluminum housing 7" diameter ... mounting
opposite terminal board. High fidelity characteristics are provided, uniform from 40 to 15,000 cycles,
except for 0-14, 0-15, and units carrying DC which are intended for voice frequencies from 150 to
4,000 cycles. Maximum level 0 DB.

Type List

No. Application Pri. Imp. Sec. Imp. Price
0-1  Mike, pickup or line to 50, 200/250 50,000 $13.25
1 grid 500/600
02 Mike, pickup or line to 50, 200/250 50,000 13.25
2 grids 500/600
0-3 _ Dynamic_mike to I grid 7.5/30 50,000 12.00
04 Single plate to I grid 15,000 60,000 10.50
0-5 _ Plate to grid, D.C. in Pri. 15,000 60,000 10.50
0-6__ Single plate to 2 grids 15,000 95,000 12.00
07 I;Iacte ito';z grids, 15,000 95,000 12.00
.L. In Pri
OUNCER 0-8__Single plate to line 15,000 50, 2007250, 500/600 13.25
CASE 0-9__ Plate to line. D.C. in Pri 15,000 50._200/250, 500/600 _13.25
%" Dia. x 1%" high 010 Push pull plates to line 30,000 ohms 50, 200/250, 500/600 13.25
plate to plate
0-11_Crystal mike to line 50.000 50, 200/250, 500/600 13.25
0-12_ Mixing and matching 50, 200/250 50, 200/250, 500/609 12.00
0-13 _Reactor, 300 Hys.—no D.C.; 50 Hys.—3 MA. D.C, 6000 ohms 9.50
0-14  50:1 mike or line to grid 200 12 megohm 13.25
0-15_ 10:1 single plate to grid 15.000 1 megohm 13.25

150 VARICK STREET .

NEW YORK 13, N. Y,
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y.,

CABLES: “ARLAB"
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‘ Announcing—The Third Annual AIEE-IRE A

Conference on Electronic Instrumentation

in Nucleonics and Medicine

October 23-25, 1950 (Monday-Wednesday)
Park Sheraton Hotel, New York City

MONDAY, OCTOBER 23

Presiding: Dr. Joe Howland, Atomic

Energy Project, University of

Rochester.

9:00 A.M. — Registration — Mezzanine

Foyer—Park Sheraton Hotel.

10:00 A.M.—Morning Session.
“The Needs of Physiology and Medi-
cine for Better Instrumentation for the
Measurement of Respiratory Gases,”
W. O. Fenn, University of Rochester,
Rochester, N.Y.
“Analysis of Respiratory Gases with
Mass Spectrometer,” F. A. Hitcheock,
Ohio State University, Columbus, Ohio.
“Analysis of Respired Air of the Rat
with the Mass Spectrometer,” A. W.
Pratt, Bernard Burr, Murray Eden and
Egon Lorenz, National Institute of
Health, Bethesda, Md.
“Application of an Infrared Gas Ana-
lyzer to Problems of Sweat Psysiol-
ogy,” E. D. Palmes, New York Univer-
sity, Bellevue Medical Center, N.Y.C
“The Measurement of Oxygen in Gases
by Paramagnetism,” A. O. Beckman,
South Pasadena, Calif.

2:00 P.M.—Afternoon Session.
“An Ultrasonic Method for Outlining
the Cerebral Ventricles,” R. H. Bolt, T.
H. Ballantine, G. D. Ludwig, and T. F.
Hueter, Cambridge, Mass.
“The Medical Physics of External
Localization of Brain Tumors with
Radioactive Di-iodo!3!-fluorescein,” T.
Fields, G. V. LeRoy and Moses Ash-
kenazy, Veterans' Hospital, Hines, I11.
“The Use of Isotopes in the Measure-
ment of Body Fluids,” J. L. Nickerson,
Columbia University, New York, N.Y.
“Refined Sectioning Techniques for the
Electron Microscope (to be read by S.
G. Ellis) James Hillier, RCA Labora-
tories, Princeton, N.J., and Sloan-Ket-
tering Inst. for Cancer Research, N.Y.C.

TUESDAY, OCTOBER 24
Presiding: Dr. Ward Davidson, Consoli-
dated Edison.
10:00 A.M.—Morning Session.
“General Survey of Instrumentation for
Health Physics,” H. M. Parker, General

Problems,” G. S. Hurst and R. H.
Ritchie, Oak Ridge National Labora-
tory, Oak Ridge, Tenn.
“New Medical Applications of Tra-
cers,” A. H. Holland, Armour Research
Foundation, Chicago, I11.
“Electronics and Nucleonics Applied to
Enzynies and Viruses,” E. C. Pollard,
Yale University, New Haven, Conn.
IFollowing the afternoon session—Annual
meeting of the IRE Professional Group
on Nuclear Science.

8:00 P.M.—Evening Session.

\V. R. G. Baker, Chairman

Round Table Discussion on “Effects of
Atomic Weapons.” Speakers to include
Dr. William Bale, University of
Rochester ; H. L. Bowmaun, Drexel In-
stitute and Consultant to AEC; Brig.
Gen. J. P. Cooney, AEC; Herbert Sco-
ville, Armed Forces Special Weapons
Project; Dr. W. H. Sullivan, Naval
Radiological Defense Lab.,, Hunters
Point, San Francisco, California.

WEDNESDAY, OCTOBER 25

10:00 A.M.—Morning Session.
Presiding: Dr. Urner Liddel, Office

Naval Research, Washington, D.C.
“Manufacture and Quality Control of
Geiger-Mueller Tubes,” D. Atchley,
Tracerlab, Boston, Mass.; D. L. Col-
lins, Victoreen Instrument Co., Cleve-
land, Ohio; J. A Schoke, Nuclear In-
strument and Chemical Corp., Chicago.
“Boron-Lined Neutron Counters,” W.
\W. Schultz and R. M. Lichtenstein,
General Electric Co.,Schenectady,N.Y.
“Design of a Commercial Scintillation
Counter,” W. S. Macdonald, E. W.
Jervis, Jr., W. S. Macdonald Co., Cam-
bridge, Mass.

“Testing Photomultipliers for Scintil-
lation Counting,” R. W. Engstrom,
RCA Laboratories, Princeton, N.J.

2:00 P.M.—Afternoon Session.

“Scintillation Counter Instrumenta-
tion,” G. Cowper, Chalk River, Ont,
Canada.

“Recent Advances in Electron Tech-
niques in Canada,” N. F. Moody, Chalk
River, Ont., Canada, Gordon McLusky
and Michael Deighton.

b7~ (S N\
|5 E
96th . St _JIf \ Q"";__"

i CeNTRAL |\

,@ LY LW‘
)’ 798

-'rovk-‘
ville

NT TERM.
' sepe

|
RIS

T E] [3457S0)
Wl !

Coom ghe be HAGSTEOM CORMNY, INC N T

Park Sheraton
Hotel

From every point of view, the Park Sher-
aton’s location is ideal—close to Central
Park, Broadway, all subway lines and the
fashionable 57th Street shops. Just a step
away are Times Square, the Theatre dis-
trict, Rockefeller Center and Madison
Square Garden.

n NUCLEONIC
Manufacturers

Q EXHIBIT

Electric Co., Hanford Works, Rich-
land, Wash.
“Calibration of Radiation Detection
Instruments,” L. D. Marinelli, Argonne
National Laboratory.
“A Calorimetric Mecthod of Mcasuring
High X-Ray Intensities,” W. T. Ham,
Jr., Medical College of Virginia, Rich-
mond, Va.
“X-Ray Radiation from Television
Picture Tubes,” O. W. Pike, General
Electric Co., Schenectady, N.Y

2:00 P.M.—Afternoon Session.
“Fast Neutron Dosimetry and Related

“Fast Counting,” Martin Deutsch,
MIT, Cambridge, Mass.

“Recent Developments in Mass Spec-
trometry,” John Hipple, National
Bureau of Standards, Wash,, D.C.

Last year 21 exhibitors of Nucleonic in-
struments and components, the apparatus,
both electronic and mechanical, and the
materials for a direct application to nucle-
onics exhilited concurrently with the con-
ference. This year increased exhibit space
has been provided, enough so that we will
be able to accept additional exhibits up
to onc week before the conference. Ex-
hibit units run from $90 to $100 complete
including electrical outlet, backwall and
furniture. For information address W. C.
Copp, 303 West 42nd St., New York City.

A Meeting of the IRE Professional Group on Nuclear Science

Proceenings or 1iE IL.R.E. October, 1950, Vol. 38, No. 10. Published monthly by The Institute of Radio Engincers, Inc., at 1 East 79 Street, New York
21, N.Y. Price 22.25 er copy. Subscriptions: United States and Canada, $18.00 a year; foreign countries $19.00 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.

Table of Contents will be found following page 32A

Conference Registration

The fee of $3.50 covers all sessions for
the three days and admission to exhibits,
Registration permits unlimited “come and
go” attendance. All meetings and exhibits
are restricted to registered attendance.
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In the waveguides which conduct microwaves 1o and from
the antennas of radio relay systems. current is concentrated
in a surface layer less than 1,10.000 inch thick, on the inner
surface of the waveguide. When these surfaces conduct
poorly, energy is lost.

To investizate. Bell radio scientists devised exact meth-
ods to explore this skin effect at microwave frequencies.
Scratches and corrosion. they found. increase losses by
50 per cent or more. Even silver plating. smooth to the eve,

Saving energy for better
low-cost telephone service

Arrow points to tube containing a wire spec

men under test for surface conductivity. The
tube and wire are excited to resonance by micro
waves from generator at extreme left. Conduc
tivity is calculuted from frequency values
indicated by bharrel-shaped wavemeter (1op
center) and resonance curves traced on ar
oscilloscope screen (not shown).

can more than double the losses of a polished metal. Vers
smooth conductors. like electropolished copper. are best.
An inexpensive coat of clear lacquer preserves initial high
conductivity for many months.

Energy saved inside a microwave station is available
for use in the radio-relav path outside. So stations can some-
times be spaced farther apart. and there will alw ays be more
of a margin against fading. Here is another example of the
practical value of research at Bell Telephone Laboratories.

WORKING CONTINUALLY TO KFEP YOUR TELEPHONE SERVICE BIG IN VALUE AND LOW IN COST




GENERAL PURPOSE PULSE GENERATOR

SPECIFICATIONS

PULSE LENGTH:

Continvously vorioble, 0.07 to 10 psec.
Direct reoding ponel control.

PULSE AMPLITUDE:

50 v. into 50 ¢ lood. Pos. & neg. pulses.
100 v. open circuit.

AMPLITUDE CONTROL:

Continvous control throughout range. 50
db in 10 db steps. 10 db fine odjustment.
ment,

INTERNAL IMPEDANCE:
50 2 or less.
PULSE SHAPE:

Rise ond decoy time opprox. 0.02 psec.
(10% to 90% amplitude.)

REPETITION RATE:

50 pps to 5,000 pps. Internally or exter-
nolly controlled.

SYNC IN:

Moy be triggered by pos. or neg. pulse
of 5 v. ot rotes up to 5,000 pps.

SYNC OUT:

50 v. into 200 €2 lood. Approx. 2 Hsec
long. Approx. 0.25 psec rise time.

PULSE DELAY:

Main pulse delayable O to 100 psec
from sync output pulse.

PULSE ADVANCE:

Main pulse con be odvanced O to 10
Hsec from sync output pulse.

POWER SUPPLY:

110/220 v; 50/60 cps.
SIZE:

Panel 10% " high, 19" wide. Depth 12",
PRICE:

$550.00 f.0.b. Palo Alto.

Dato Subject to Change Without Notice

PROCEEDINGS OF TIIE I.R.L

-hp- MODEL 212A

October, 1950

TYPICAL 1 MICROSECOND
PULSE INTO 50-OHM LOAD

A. 0.02 usec rise ond
decoy time. Mini-
mum overshoot,

B. s0won peok pow-
er. (50 v. to 50 ()
lood.)

—r C. Pulse length vorio-

C >

CONTINUOUSLY VARIABLE, HIGH POWER
PULSES OF SUPERIOR WAVE FORM!

THIS NEW -hp- 212A PULSE GENERATOR
saves you time and work testing
“fast’’ circuits as well as making
everyday laboratory checks of other
generators, rf circuits, peak-measur-
ing equipment, etc. It is the first
commercial pulse generator to suc-
cessfully combine broad laboratory
usefulness with the fast rise time,
high power, variable pulsing and
other features demanded in radar,
television and nuclear work.

ACCURATE PULSES AT END OF
LONG TRANSMISSION LINE

The pulse length is continuously
variable from 0.07 usec to 10 usec,
and is varied by a direct reading
panel control. Extremely fast rise
and decay time, together with free-
dom from ringing or overshoot

ble 0.07 10 10 usec.

provide a virtually distortion-free
pulse. A low internal impedance
(50 ohms or less) insures a pulse
shape virtually independent of load.
This low impedance also makes it
possible to deliver accurate pulses
at a distance from the instrument,
if the transmission lines are cor-
rectly terminated.

The Model 212A’s repetition rate
is continuously variable from 50 to
5,000 pps. It can be controlled
incernally, or from an external syn-
chronizing source. Synchronizing
pulses are available from the in-
strument either in advance of or
following the output pulse. An
amplifier-attenuator output system
gives a low source impedance, and
makes possible continuously variable
pulse amplitude, positive or negative.

Brief specifications of this new -hp- instrument are shown in the adjoining column.
For complete details. .. see your local -hp- representative. .. or write to the factory.

HEWLETT-PACKARD COMPANY

20400 Poge Mill Road

® Polo Alto, Colifornio

Export: FRAZAR & HANSEN, Ltd., 301 Clay St., San Froncisco,

Calif., U.S. A. Offices: New York, N.Y. ond Los Angeles, Calif.

ac4o0




"For practicing black magic, consort-

ing with the devil, and spreading dan-

gerous thoughts against the laws of man

and nature, you are exiled forever!*

This was the import of the fateful words heard
by Galileo Galilei, facing a court of inquisition in
the 16th century. Scorned and ridiculed, the
great mathematical and astronomical genius went
to his exile an old and broken man; a brilliant,
searching mind no longer permitted to probe the
mysteries of the universe.

PIONEERS .~

Today, free men of science labor under no
such restriction. Analysis and proof are the tools
employed in this enlightened era to obtain for
an opportunity to substanti-

them a hearing
ate their theories.

In the modern laboratories of the Sprague
Electric Company, a research staff of physicists,
engineers, and chemists, second to none in the
electronic parts industry, is constantly striving to
attain the ultimate in electronic components.
Like others of their profession, they are helping
to forge a level of scientific development about
which Galileo, the great researcher, “born before
his time®, could only dream.

SPRAGUE ELECTRIC ComPAnY

North Adams, Massachusetts

> IN

ELECTRIC AND

ELECTRONIC DEVELOPMENT

SUBMINIATURE PROKAR® CAPACITORS are
designed especially for high-quality, minimym-
size electronic equipment which must operate
dependably under the most severe conditions.

Made by an exclusive Sprague process . .
molded in a mineral-filled, high temperature

plastic . . .

these tiny but tough capacitors

are ideal for -55°C to +125°C operation.

PROCEEDINGS OF THE I.RE

October

195



the latest refinement in the most copied gun structure

l l niform sharpness of trace to the very edges of the
screen distinguishes the new Du Mont Bent-Gun.

A higher degree of pre-focusing passes a smaller-
diameter beam through the deflection field. Spot dis-
tortion is reduced and a uniform overall focus results.
Other design changes are: Improved bulb spacer insures
proper anode contact and clectron gun centering;
rounded corners on pertinent gun parts climinates
stray emission at higher anode voltages; new grid-
cathode assembly allows a longer G-2 (sccond grid)
without increasing overall length.

This new Du Mont Bent-Gun is now being incorpo-
rated in ALL Du Mont Telctrons. Therefore, whether
planning a new TV recciver or modifying an old one,
be sure to include the Du Mont Teletron for the best
in TV pictures. Simply specify DU MON'T. *Trade.mark.

PROCEEDINGS OF TIHE I.R.L. October, 1950
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Mr. Isberg Proves A Point . . .
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4E27A pentodes perform better—Ilonger.

TV AND iy SERVICES op THE TELEVISION 4
SAN FRANCISCO CHRONICLE

Fitiare OF The

NA"ONAL UIOADCAS'"NG €Co.
KRON-Ty KRON-Fy
CHanng ¢ oA 96 5
June 13, l9so
Mr, o, 1. Brown
EAkl-HcCuuough, Ine,
San Bruno, Calll.umh
Dear Hany
You w1

ba lnturvsl-d to learn that the 81X Eimye 4LE292/5.) 25D tubey which
wory installeq in the dao "odulator op our RCA Pros, tununlthr 0N Yarch 11,
1950 are ot1)] l\mcuanlng n "TTAlly pyap though they p, Porated ro, nearly
908 thousyny hours, from a1 1nd1uuan= they wi); Cantinug ¢ Elve goog
3orviee for Bany aorq houps,

iment, of the gn.
tbes 1 witng, 100 hours of thelr
&g fou would 145¢ DOre thay 700 hours,
Peclally Aggnvaung in the
Lt

™is 3tuation va3 g3
Picture Bodu Latop where slx tudes are Oferateq
Paralle] d uncey o ing of any one tube Could
Plcturg o, lnturrupl. Ofe ratio,

Y degrade the
R

Po. wing $a la of the lndlv!dlal plate Current, of the 3tx
tubes after npproxuutely 1000 houps S¢rvice g the Pletur, ®odulator,

Tube N, Plate Qurrent
807 178 Anperey
€08 7N g
d T 809 -1%0 -
imi 810 . L4
is by no means limite a1 a5 o
The 4E27A i e rugaed 8L 185 .
) s fu
g in TV transmitters. He are ngpp, that Kpok. ba3 boen aby, to assise 4o, in ey d tesy
service late Of the ngy A and e foed v,y 1t wiy) welcunod Y the television broag
and pyfovac P Castory because it wi)) a 4 more 2liable opurnuun, reduc replace.
internal structures Bent costy, 4nd progoe Ereate, *atlefac jon ang Sonlidence o, the pare of the
! 4 | amp““”' or °perating Personne],
8 o ventiona
prowde. ncon § tube Xindest mrsona) regards,
eater tu
cillator service, even far gr Hncarayy,
os 43
. . severe tes
s ted in the Q
] n is indica
life tha 2 A, Loty
orted bY Mr. 'Sb‘?'g Chies Engineer
feP '25 Al /ieq
. at
This new Eimac pentode is rated
133

Y0 “"l'o” l,.ll' Yan I.‘NCI!CO 'y
N rid-plate

dissipation. Low 9

watts of plate

Cansigy,

t10,

acitances make it exceptionally stable

cn: its high power-gain characteristics

nable delivery of relatively large output

enable

B COMPLETE DATA ON THE E|MAI;§

o

POWER PENT

4E27A BEAM '
IS AVAILABLE UPON REQUEST

Follow the Leaders 1o

o

/Tuﬂfsfh. Power for R-F

NC.
EITEL-McCULLOUGH, l

Elporf A ents: Fralar & Hansen 301 Cla St., San FranC'SCO, Cahforma 263
s a
9 . Y N

October
IN

6A




| of the TOUGH POTENTIOMETER JOBS
uled hy

Precise Accuracy + Maximum Versatility + Space-saving Compactness

The potentiometers illustrated above are typical examples of the tough problems
HELIPOT engineers are solving every day for modern electronic applications. If you have a problem
calling for utmost precision in the design, construction and operation of potentiometer units —
coupled with minimum space requirements and maximum adaptability to installation and operat-
ing limitations —bring your problems to HELIPOT. Here you will find advanced “know-how,”
coupled with manufacturing facilities unequaled in the industry!

The HELIPOTS obove—now in production for various military and industrial
applications—include the following unique features ...

O This 10-turn HELIPOT combines highest
electrical accuracies with extremes in mechan-
ical precision. It features zero electrical and
mechanical blacklash...a precision-supported
shaft running on ball bearings at each end
of the housing for low torque and long life

materials selected for greatest possible
stability under aging and temperature ex-
tremes . . . special mounting and coupling for
“plug-in” convenience .. . mechanical and
electrical rotation held to a tolerance of 2°
.. resistance and linearity accuracies, * 1%
and *0.025%, or better, respectively.

O This four-gang assembly of Model F
single-turn potentiometers has a special
machined aluminum front end for servo-type
panel mounting, with shaft supported by pre
cision ball bearings and having a splined and
threaded front extension. Each of the four
resistance elements contains 10 equi-spaced
tap connections with terminals, and all parts
are machined for greatest possible stability
and accuracy.

€ This standard Model A, 10-turn HELI-
pOT has been modified to incorporate ball
bearings on the shaft and a special flange (or

-« Helipot

PROCEEDINGS OF TIIE I.R.F

ring-type) mounting surface in place of the
customary threaded bushing. This HELIPOT
also contains additional taps and terminals
at the 14- and 934-turn positions.

o This standard Model B, 15-turn HELI-
POT has a total of 40 special tap connections
which are located in accordance with a
schedule of positions required by the user to
permit external resistance padding which
changes the normally-linear resistance vS.
rotation curve to one having predetermined
non-linear characteristics. All taps are perma-
nently spot-welded and short out only one or
1o turns on the resistance element—a unique
HELIPOT feature!

9 This six-gang assembly of standard
Model F single-turn potentiometers has the
customary threaded bushing mountings, and
has shaft extensions at each end. The rwo
center potentiometers each have 19 equi-
spaced, spot-welded tap connections brought
out to terminals. Each tap shorts only two
turns of 009" diameter wire on the resist-
ance element.

O This Model B, 15-turn HELIPOT bas
been modified to incorporate, at the extreme

SOUTH PASADENA

ends of mechanical and electrical rotation,
switches which control circuits entirely sepa-
rate from the HELIPOT coil or its slider
contact.

OThis 10-turn HELIPOT has many de-
sign features similar to those described for
unit No. 1, plus the following additional
features . . . a servo-type front end mounting

splined and threaded shaft extension ...
and a center tap on the coil. All components
are machined to the highest accuracy, with
concentricities and alignments held in some
places 10 a few ten-thousandths of an inch
to conform to the precision of the mechanical
systems in which this HELIPOT is used.
Linearity accuracies [requently run as high
as *0.010%!

O This single-turn Model G Potentiometer
bas heen modified to incorporate a ball bear-
ing shaft and a servo-type front end mount-
ing. Special attention is given to contact de-
signs and pressures to insure that starting
torgue does not exceed 0.2 inch-ounces under
all conditions of temperature.

Representatives in all major areas of the United States. Export agents: Frathom Co., 55 W. 42nd 5t., New York 18.

CORPORATION,

6, CALIFORNIA
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%W is the Word for this

WSAM AM-FM Masterpiece

@ This is the tenth anniversary of the Saginaw
Broadcasting Company, Saginaw, Michigan. In cele-
bration, this station has completely modernized its
facilities, including a new Truscon Self-Supporting
Tower with an overall height of 386 feet.

This Truscon masterpiece functions as a half-wave
radiator in the transmission of the 250 watt AM
power of WSAM on 1400 kilocycles. A side mounted
Collins 8-bay antenna transmits the 1700 watt FM
power of WSAM-FM on 98.1 megacycles. The entire

.

TRUSCON

TOWER OF STRENGTH = <ammva

386+ )

HIGH
OVERALL

tower and transmitter house js designed for future
television applications.

What are your particular tower problems to hest
serve your audience? Truscon can draw upon world-
wide experience in engincering and erecting exactly
the tower you nced—tall or small . . < guyed or
self-supporting . . | tapered or uniform jn cross-
section . . . for AM, FM and TV transmission. Your
phone call or letter to any convenjent Truscon
district office. or 10 our home office in Youngstown,
will bring you immediate, capable enginecring
assistance. Call or write today.

TRUSCON STEEL COMPANY
YOUNGSTOWN 1, OHiO
Subsidiary of Republic Steel Corporation

TRUSCON #

SELF-SUPPORTING
I TOWERS
CROSS SECTION GUYED

TRUSCON COPPER MESH GROUND SCREEN

PROCEEDINGS OF THE I.R.E October, 1950
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Those in the Radio and Television Industries L AMINATED PHENOLIC TUBING

know from actual use the fine performance

of these Tubes. is used also for many other electri-
cal products at a considerable sav-
ing where exacting specifications

They also know that our large production
must be carefully followed. For the

best . .. "Call Cleveland."

capacity assures them of a dependable source

of supply with prompt delivery.

*Trade Marks

7, CLEVELAND CONTAINE

6201 BARBERTON AVE. CLEVELAND 2, OHIO ‘4

PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detrolt, Ogdensburg, N.Y., Jamesburg, N.J
ABRASIVE DIVISION at Cleveland, Ohio
CANADIAN PLANT: The Cleveland Container, Canado, Ltd., Prescolt, Ontario

Ask us about these spirolly
lominated poper base phe-
nolic tubes in diometers,
wall thicknesses and lengths

that will meet your needs. REPRESENTATIVES
NEW YORK AREA R T. MURRAY, 614 CENTRAL AVE, EAST ORANGE, N. ).

NEW ENGLAND R. 5. PETTIGREW & CO., 968 FARMINGTON AVE
WEST HARTFORD, CONN

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

PROCEEDINGS OF THE I.RE. October, 1950 9Aa
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ELECTRONICS

SOLVE DESIGN PROBLEMS
WITH THE SWITCH
OF 10,000 USES

A member of the well known SB-1 switch
family can find a useful place on almost
any large electronic control panel. The
precision-built parts of this all-purpose
switch permit as many as 40 stages— four
banks of ten stages cach—to be operated
in tandem. Switches with up to 16 stages
and 12 positions are commonly furnished.
Over 10,000 circuit-sequence combinations
are possible. Ratings go to 20 amperes at
600 volts a-c or d-c. Sce Bulletin GEC-270.

SB-1 switch,
cover-removed

PANEL INSTRUMENTS—A COMPLETE LINE
éz«raz‘e and Beliable

FOR MEASURING D-C, A-C, RF, AF, VU

General Electric panel instruments have long
been known for their reliability and accuracy.
Recent design changes provide for better per-
formance, readability, durability, and appear-
ance. G-E voltmeters, kilovoltmeters, ammeters,
milliameters, microammeters, and vu volume-
level indicators; thermocouple types and rectifier
ty pes; round or square, with conventionai or long
250-degree scales —all will give your measure-
ments the accuracy required and your panel that
smooth, modern appearance. To bring you up to
date on the latest improvements in cases, faces,
and mechanisms, G.E. offers a comprehensive 24-
page bulletin coataining all information neces-
sary for ordering. Write for Bulletin GEC-368.
For vu indicators, see Bulletin GEC-369.

SAVE PANEL SPACE
WITH ONE-UNIT PUSH-BUTTON
AND INDICATING LIGHT

' This space-saving pilot-circuit switch con-
sists of a sturdy push-button unit, 2%
inches high, with a hollow translucent cap
and G-volt lamp. The switch is the mo-
mentary contact type, single-pole, with one
normally open and one normally closed
circuit. It uses movable-disk type contacts.
Buttons are supplied in clear, red. green,
blue, amber, and white. For more data on
this and other G-E push-button units, see
Bulleun GEA-4254.

IHuminoted
push button

GENERAL &3 ELECTRIC

104
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NO DERATING AT 125° C OPERATION

Por operation at high ambient temperatures, these standard-line
G-E Permafil capacitors are naturals. They're paper dielectric
units and can be used at temperatures up to 125° C without
derating. All are metal encased, compression-sealed, and have
long-life silicone bushings. Ratings: up to 2 muf for operation
at 400 volts d-¢ and below. Case styles: 53, 61, 63, and 65 (JAN-
C-25 specifications). For more data, write Capacitor Sales Div,
General Electric Co., Pittsfield, Mass.

STEPLESS VOLTAGE VARIATION

Inductrols are G-E dry-type induction voltage regulators for 120
and 240-volt operation. Hand-operated models provide smooth
and extremely precise voltage adjustment for such uses as instru-
ment calibration and rectifier control. Motor-operated models
are used with automatic control to maintain voltage within
narrow limits, irrespective of supply variations. Sizes range from
10V4 x 618 x 77 inches for the smallest hand-operated unit to
14 x 6 x 1074 for the largest motor-operated unit. One unit pro-
vides a voltage range of 10% raise and lower on 3 and G-kva
circuits, another gives 1009 raise and lower for 2.4 and 3.6 kva
circuits. Complete information in Bulletin GEA-4508.

October, 1950
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TIMELY HIGHLIGHTS
 ON G-E COMPONENTS

WITH LIFE EXPECTANCY OF
60,000 HOURS!

Now available from G.E. are 26-volt RMS selenium rec-
tifier cells with a continuous-service life expectancy of
over 60,000 hours. Their initial forward resistance is
very low and samples show an average increase in resist-
ance of less than 6% after 10,000 hours of operation.
General Electric knows of no other high-voltage sele-
nium cell on the market that can even approach their
performance.

The high output voltage permits the design of smaller
stacks while the low resistance means cooler operation
and the space saving that goes with it.

Stacks made with the new G-E cells may be obtained
with rated outputs from 18 to 126 volts d-c at .15 to 3.75
amps. Write now for Bulletin GEA-5280.

Generol Electric Compony, Section G667-7
Apporotus Deportment, Schenectody 5, N. Y.

Please send me the following bulletins:

Indicate GEA—4254 Push-button units
‘f°' GEA—4508 Inductrols
::ﬂi'"(”v‘; GEA—5280 Selenium rectifiers

GEC—270 SB-1 switch

for planning
GEC—368 Ponel instruments

an immediate

project (X) [J GEC—369 Vu volume-level indicotors
NAME =
COMPANY "
ADDRESS -
cIty STATE - E

= S e St s e T T




Exploration

Spec:alization in resistors lets IRC
concentrate on research and quality control to
a greater degree than any other supplier.
Result:—IRC exploration anticipates future resistor
needs—improves existing products—and controls
quality and uniformity in every IRC unit. Largest
resistor manufacturer in the world, IRC attracts the

finest of engineering talent. We’re using more of such talent than ever,

now, to keep step with today’s electronic requirements — while
we plan for tomorrow’s advances.

FLAT POWER WIRE WOUND RESISTORS




IS important

Engineered for high voltage applications where high
resistance and power are required, IRC Type MVX
Resistors are particularly svited to many types of
television and electronic circuits. Unique application of
IRC's proven filoment resistonce coating in helical
turns on @ ceramic tube provides a conducting path
of long, effective length. Result: A Jnit of high resis-
tance value with resistance materials having relative-
ly low specific resistance. Type MVX's have 2 watt
rating, ure exceptionally stoble —permit the use of
high voltage on the resistor while keeping voltage
per unit length of path comparatively low. Send

DEPOS'TED CARBON PREC'STORS ‘ coupon for complete details in Bulletin G-2.

A unique combination of accuracy, stability and economy makes IRC
Deposited Carbon PRECISTORS ideal for applications where carbon
compositions are unsuitable or wire-wound precisions foo expensive. Instru- : "
mentation, advanced electronics and critical television circuits also benefit \
from their wide range of values, low voltage coefficient, excellent frequency L
characteristics, predictable temperature characteristics, high volt-
age rating, low noise level ond small size. Coupon brings
full particulars in Bulletin B-4.

Sealed-precision IRC Type MF
Resistors are completely impervious to moisture—have proved themseives
dependable voltmeter multipliers for use under the most severe humidity
conditions. Each multiplier consists of a number of IRC Precision Resistors, mounted,
interconnected, and encased in o glozed, hermetically seoled ceramic tube.
MF's are compact, rugged, stable, easy to install, and may be used with very
litte drain on the power supply. individual precision resistors may be either
inductive or noninductive, so that they may be used on AC as well os DC. Mail
coupon for full data in Bulletin D-2.

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

uﬂuﬂmm rrm SQ%; ANV~ Please send me complete information on the items checked below:—

. (7] Flot Wire Wound Deposited Corbon

Power Resistors ¢ Voltmeter Multipliers :

« Insuloted Composition Resistors * Low Resistors {C-1) PRECISTORS (B-4)

Wottoge Wire Wounds * Volume {0 High Voltoge Resistors (G-2) Voltmeter Multipliers {D-2)

Controls * Voltoge Dividers ¢ Precision E

Wire Wounds * Deposited Corbon {J Nome ond oddress of locol {RC Distributor

Precistors * Ultro-HF ond High

Voltoge Resistors * Insuloted Chokes MAME. o v vn s b eaectssranssvernsonarsssnanessonssms e ridiut

INTERNATIONAL TS fec s
RESISTANCE COMPANY

COMPANY . 1 . oo e et v ag NN
ADDRESS. .. .. e DTN S 28 ] 0
(<1 4 2N TR R R R R ZONE. e oSTATE. ... oivno il

4. 7. ARNDT & CO.. ADY AGENCY
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A
RELIABLE SOURCE
OF SUPPLY for
DEPENDABLE R “SISTORS

1-watt

« .. FIXED RESISTORS

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

. GA “GIMMICK" CAPACITORS, ETC.

Electronic Components Division

STACKPOLE CARBON COMPANY

PROCEEDINGS OF THE I.R.E. October, 1950
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YOU CAN test the paper for density . . . thickness . .. porosity . ..
power factor . . . chloride content . . . dielectric constant . . . di
electric strength.

And then test the foil for thickness . . . purity . . . softness of the

anneal . . . freedom from oil . . . cleanliness of surface . . . absolute
smoothness.

And then test the liquid dielectric for specific gravity . . . viscosity

... power factor . . . color .. . acidity . . . flash point . . . dielectric
strength . . . dielectric constant . . . insulation resistance . . . water
content.

And after that, test every single finished capacitor for shorts,
grounds, and opens at overvoltage between terminals and between
terminals and case . . . and measure the capacitance of every single

unit . . . and then check every single capacitor to see that it has a
leak-proof hermetic seal.

OR YOU CAN buy General Electric capacitors . . . product of

outstanding research and know-how . .. which have already passed
every one of these tests

. on the materials when they were made.
. and again before they were used.
. and on the capacitors during manufacture.

. and then, finally, on every single capacitor before shipment.

For full information on types, ratings, dimensions, types of mount-

) ing, and prices of capacitors, address the nearest General Electric

Sales Office or Apparatus Department, General Electric Company,

'GENERAL @3 ELECTRIC
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High capacity in extremely compact size is

the distinguishing feature of Erie Disc and

Plate Ceramicons: llustrations are exact size,

and their shape as well as their compact-

ness make them amazingly easy to install in

small spaces. They simplify soldering and

, wiring operations and speed up the as-
| sembly line.

Erie Disc and Plate Ceramicons consist of

a flat ceramic dielectric with silver plates

STANDARD AVAILABLE CAPACITIES

ERIE ,
CAPACITY

{
STYLE SIZE STAMPING
—al — 4
831 Mox. Dio 800 MMF R 800
I .001 MFO R 001
8
801 Moax. Dia 0015 MFD R .0015
002 MFD R .002
1
81 | Mox. Dia .005 MFD R .005
- .
8 . Max. Dia. .01 MFOD | R .01
o | Oual .00V m¢p ; R 2 x .001
732
812 Max. Dia. Oual .0015 MfD I R 2x.0015
_ | Oual .002 mfD | R 2 x.002
822 4 | Dual .003 mep R 2x.003
- Max. Dia. | Oual .004 MfpD R 2 x.004
%" x3 " -
83 As ;
8 | (T 4 l Triple .0015MFD R 3 x.0015

E

lectronics
ERIE RESISTOR €O

‘LONDON, ENGLAND

3%

o "\

fired onto the dielectric. Lead wires of 24
gauge tinned copper wire are firmly soldered
to the silver electrodes and the unit is given
a protective coating of phenolic.

Such simplicity of construction results in
low series inductance and unusual efficiency
in high frequency by-passing.

For complete. information and samples to
meet your particular needs, write us today.

SPECIFICATIONS

Voltage: Units are rated at 500 VDC. Dielectric strength
test: 1.500 VDC.

Power Factor: 2.5% max. at | K.C. at not more than §
volts RMS.

Insulation Resistance: 7.500 meg. {1 min.

Capacity: Capacity measurements are made at room tem-
perature (25°C) at 1 K.C. and at not more than S Volts
RMS. Standard tolerance is +100%, ——0°

Temperature Characteristics:

Capacitance shall not decrease more than 50%. nor in-
crease more than 25% from its value at room temperature
(25" C), as the temperature is varied from +10°Cto +75° C

D. Y7

RP., ERIE, PA.

TORONTO, CANADA

PROCEEDINGS OF THE | R.E er,
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the n BW DuMont Type 303

| ﬂm&

: 2
be quantitative
: 10-megacycle
-r CATHODE-RAY

0SCILLOGRAPH

REL ATIVE OUTPUT

100C 1000 C 10KC 100 KC I MC 1oMC
FREQUENCY

EXCELLENT FREQUENCY RESPONSE with
a sensitivity of 0.1 volts, peak to peak, per
inch — down 3 db at 10 megacycles.
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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.

Time and voltage calibration, together with circuit
refinements which make possible a more accurate
qualitative presentation, add to the cathode-ray
oscillograph a remarkable quantitative precision —
invaluable to laboratory research.

A. SIGNAL DELAY built into the Y-axis amplifier in-
sures complete display of the steep pulse rise. As
illustrated by the portion “A”, the 10% point of rise
does not occur until sometime after the sweep starts.
Y-axis frequency response, shown on reverse side,
includes 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 extremely
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 bevond 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 heen attenuated
4000 times. The direct-coupled X-axis amplifier of

ing §
p"ce 820-00 FOR COMPLETE DETAILS WRITE for bulletin TYPE 303

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

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

E. SWEEP SPEEDS available in the Type 303 make f
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
cffective 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 2 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 buili-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%.

= L —
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HIGH-STABILITY
PRECISION RESISTORS

Guaranteed tolerances from 0.1% to 0.02%,
and stabilities as low as 0.0039%,.

It is one thing to make an accurate resistor, but
quite another to guarantee the stability as required
in computer circuits, tuning circuits, precision voltage
dividers, radar range units, guided missiles and other
critical uses. Not only are Shallecross Akra-Ohm re-
sistor types 116, 196, and 193 outstanding in these
respects, but they can likewise be furnished in
matched pairs and sets to your tolerance and with a
guaranteed stability as low as 0.003%,.

MULTI-POSITION
SELECTOR SWITCHES

Up to 120 contacts

As long-time specialists in custom-built rotary se-
lector switches, Shalleross offers an extremely broad
line of standard and special adaptations at attrac-
tive prices. Standard designs include up to 120
contacts per deck in shorting and non-shorting types
and as many decks as may be required. Ask for
Bulletin L13 and $pecification Sheet 6.

\\\ \\\ C U STO M_B U l LT Today's complex circits frequently coll for the design, development, ond

roducﬁon Of hi hi specicliled Cornponen's, sub-cssemblies, or ins'rumen's
p ghly
‘ . TN W

; . } SPEC IALTI Es which usuolly foll outside the reclm of standord production. Bocked by o
\r‘_\\\v‘n\“‘\ y [
s |

stoff of electronic, electrical, instrument, mechanicol, ond chemicol engineers
A o ol ond fully equipped for both research ond development, Shollcross is well
™ ' organized to hondle such ossignments. Recent developments for feading

o\l manufacturers, public utilities, ond military agencies have included:

Potted Wheatstone bridge networks o High-voltage measuring equipment
Potted and thermally controlled R-C networks o Precise decades
and networks for computer devices o Hermetically-sealed
chokes o Calibrating instruments for strain gauge bridges

High resistance standards « Critical coil assemblies

184 PROCEEDINGS OF THE I.R.E October, 1950
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HERMETICALLY-
SEALED NETWORKS

Resistance ¢« Capacitance
Bridge o Inductance

To satisfy the exacting requirements of electronic
computers,delay lines, tuning circuits, phase shifters,
and other devices, Shallcross is fully equipped to
design and produce potted networks to meet many
critical electrical specifications and space require-
ments. The unit shown is o hermetically-sealed
potted bridge network designed to control a potential
of 100 volts to within +0.1 volt.

HIGH-RANGE KILOVOLT-
METER MULTIPLIERS

and Voltage Dividers

Whether for direct high-voltage measurements or for
use as standards in determining the exact voltage of
a portion of a high-voltage supply, Shallcross Kilo-
voltmeter Multipliers combine close accuracy with
safety and dependability. The No. 791 Kilovoltmeter
Multiplier illustrated here provides a ready means of
determining a-c and d-c potentials up to 40,000
volts with outstanding accuracy. Other Shallcross
types are available. For details, see Bulletin F.

HI-MEG HI-VOLTAGE
RESISTORS

Speciol resistonce elements hermetically-sealed in cer-
amic tubes with ferrule type terminals, With compaosition
elements the standard tolerance is 10% ond the tem-
perature coefficient is 0.04% per degree C. Tolerances
as close as 2% ore availoble. With special wire-wound
resistance elements, accurocies of 0.05% ore easily
obtained. A standard temperature coefficient of 0.002%
per degree C holds over a wide temperoture range.
Three standard sizes offer resistance values from 1000
ohms to over 100 megohms. Write for Bulletin F

COMPANY Collingdale, Pennsylvania

PROCEEDINGS OF THE I.R.E October, 1950 104
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MALLORY
SILVER CONTACTS

Fine and ecoin silvers, while having
desirable properties for many appli-
cations, do not provide the physical
properties required for some appli-
cations. To cover these applications,
Mallory has developed a series of
silver base alloys. These allovs have
such improved characteristics as
greater resistance lo wear, less stick-
ing or metal transfer, and greater
hardness. Mallory is fully qualified
to recommend the best contact mate-
nal for vour design. Write today.

| P— .
W,/////////ﬁ?/// -~

Needless Contact Costs
Saved By
Mallory Know-How !

Important contact cost reductions usually result when
Mallory is permitted 1o analyze applications and apply
skilled attention to seemingly minor details.

In one particular case. a manufacturer of automotive
voltage regulators requested that Mallory study his contact
cost and performance. This study by Mallory disclosed that
the amount of precious metal in the contact could be
reduced considerably . . . without materially changing elec-
trical characteristics. This reduction in silver content meant
a saving to the customer of more than $3500 per vear!

That’s value beyond expectations!
Mallory contact know-how is at vour disposal. What Mallory

has done for others can be done for vou!

In Canada, made and sold by Johusoa Matthey & Mallory, L.,
110 Indusiry St Toruneo 15, Onturio

Electrical Contacts and Contact Assemblies

P.R.MALLORY & CO. Inc.

SERVING INDUSTRY WITH

Capacitors Contacts
Controls Resistors
Rectifiers Vibrators
Special Power
Switches Supplies

Resistance Welding Materials

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

PROCEEDINGS OF THE I.R.E
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EL-MENCO CAPACITORS o

Actual Size 9/32” x 1/2" x 3/16”

For Television, Radio and other Electronic

Small, high-capacity fixed mica El-Menco capacitors are made Applications.
to protect the performance of your products under severest oper- 2 mmf. — 420 mmf. cap. at 500v DCw.
ating conditions. They give long, dependable service because they 2 mmf. — 525 mmf. cap. at 300v DCw.

must meet exacting conditions of Quality Test before they can be
incorporated in your product. Tested at double their working
voltage for dielectric strength, for insulation resistance and capacity
value, El-Menco condensers can be depended upon for the utmost
in performance protection.

SPECIFY EL-MENCO -
First Choice For Long Life and Dependability

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

6-dot Color Coded.

THE ELECTRO MOTIVE MFG. CO., Inc. .
WILLIMANTIC CONNECTICUT Write on your

firm letterhead

for Catalog and Samples.
=
MOLDED MICA MICA TRIMMER

CAPACITORS

FOREIGN RADIO AND ELECTRONIC MANUFACTURERS COMMUNICATE DIRECT WITH OUR EXPORT DEPT. AT WILLIMANTIC, CONN. FOR INFORMATICN.
ARCO ELECTRONICS, INC. 103 LoFayette St. New York, N.Y.—Sole Agent for Jobbers ond Distributors in U.S. and Canade

PROCEEDINGS OF THE I.R.E. October, 1950 21a
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Here's Finger Tip
Information on
Glass-to-Steel
Hermetic Terminals

® The trend toward hermetic sealing in all phases of electrical
manufacturing is gaining impetus. Fusite has pioneered in the field
of glass-to-steel hermetic terminals for use in fusion sealing—the
only truly hermetic process.

® We have prepared o brochure crammed full of illustrations,
specifications, diagrams, and facts about the Fusite wide line of
single and multiple electrode terminals.

® We assure you that regardless of your present level of knowl-
edge concerning glass-to-steel terminals, you do not have o com-
plete or accurate picture of the production possibilities of fusion
sealing until you know the Fusite story.

Write today for your copy of this literature, to Dept.-E,

TERMINALS ILLUSTRATED: 1045W, Left, 1055w, Right.

Minioture—Stroight Wire—Single —Gloss-to-Stee| Hermetic Terminols.

THE FUSITE CORPORATION

CARTHAGE AT HANNAFORD, NORWOOD, CINCINNATI 12, OHIO

es———s X
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EFFICIENT

EASY-TO-SERVICE
i

VIBRATION-PROOF

GUARDIAN FOCUS COILS

Over a million Focus
Coils have rolled oft
Guardian’s production
lines into TV sets of
leading manufacturers.
With more than 75
types established as
Guardian Standard,
speedy delivery to
meet today’s replace-
ment needs is a matter
of routine,

SERIES 610 AC~— 613 DC RELAY THE LUG HEADER TYPE
Valuable information on HERMETICALLY
SEALED Guardian Relays is yours for the asking.
Write on your business letterhead for new com-

pletely descriptive and illustrated Catalog 5-H. No
cost. No obligation.

nite — ASK US TO MAKE SPECIFIC RECOMMENDATIONS. NO OBLIGATION.

GUARDIAN@ELECTRIC

1628-L W. WALNUT STREET CHICAGO 12, ILLINOIS

A COMPLETE LINE OF RELAYS SERVING AMERICAN fMDUSTRY

PROCEEDINGS OF THE IR.E October, 1950

......0.0......0.00...0.00................0.............

{




To msure peak performance from all audio
systems: for correct adjustment and mainte-
nance of AM and FM receivers and transmitters:
checking linearity of film and dise recordings
and reproductions checking
g pickups and recordin

|)|mn()grap|1
stvliz checking record

matriees: adjusting bias in tape recordings. ete.

-

INTERMODULATION

MODEL 30 'NTERmoDuL

This model has o test generotor providing,
o low frequency range of 40, 70 aond 100
cycles, a high frequency range of 2000, 7000
ond 12,000 cycles, either separate or mixed
ina 1/l or 4/1 ratio.

The anolyzer will operote from 20 cycles to
200 cycles ond from 2000 cycles to 20,000
cycles

A dired—reoding meter meosures intermody.
lation percentages from 0.1% 1o 30%; test
generator output voltages from .01 1o 100 v.
{-30 to +20 DBM}; anolyzer input voltages
from .0001 10 100 v. {70 10 +40 DBM).

Detailed circular on reques! /

24A

COMPLETELY SELF-CONTAINED

LOW FREQUENCY: 60 cycles.
HIGH FREQUENCY: 3000 cycles.
LF/HF VOLTAGE RATIO: Fixed 4. |

OQUTPUT IMPEDANCE: 2000 ohms.
RESIDUAL INTERMODULATION: 0.2%

IntermOdlLlation can be measured

quickly and accurately with MEASUREMENTS’

new, porlable MODEL 3]_
INTERMODULATION METER

¥, L iy
o Ut VoL 15 R
a3 81y
3

-4
R
Sl

ATION METER
INTERMODUL il
weorx ¥

RPOAATION
ey

.
D

® TEST SIGNAL GENERATOR
e ANALYZER

o VOLTMETER

e POWER SUPPLY

MEASUREMENTS CORPOR \TION meets the demand for
compact, easily-cperated intermodulation equipment! The
MODEL 31 is moderately priced. yet extremely accurate and
built to the same rigid specifications of all “LABORATORY
STANDARDS™,

One section of the MODEL 31 supplies mixed audio fre.
quencies to the apparatus under test; the_resultant signal
from the apparatus is then applied to the analyzer section of
the MODEL 31 10 be fliliered. amplified, demodulated and
metered. The meter is dirccl-rcading in percentage of inter-
modulation and mput volis.

Specifications:

GENERATOR ANALYZER
INPUT VOLTAGE: Fyll scale ranges of
3,10 and 30 volts RMS. Less than one

volt of mixed signal is sufficient for

. % operotion.
: 3 high
OUTPUT VOLTAGE: 10 v. max. into high ~ oPe IMPEDANCE. Greater than 400
impedance or +5 DBM matched to K ohms

600 ohms INTERMODULATION: Full scale ranges

of 3, 10 and 30%.
ACCURACY: =+ 10% of full scale.
OSCHLOSCOPE connection at meter.

max.

Power supply: 117 volts, 50/60 cycles, 30 watis Dimensions: 8 high x 19" wide x 9"
deep. May. be mounted in standard 7"

relay rack panel space. Weight: 16 Ibs,

MEASUREMENTS CORPORATION

BOONTON NEW JERSEY

PROCEEDINGS OF THE I.R.E
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WITH THE
NEW, SENSATIONAL 19AP4D

Sheldon VIV PictunaTidse

SHELDON presents, for the first time, a revolutionary advancement in television picture viewing

with pictures so real . . . they’re the nearest thing to a “live” performance. . . . Pictures where BLACK
is BLACK, WHITE is WHITE, and between them all the natural intermediate shadings.

.y

Sheldon “Telegenic” VITATRONS h
Face reduces Glare

Sheldon

NATURAL IMAGE
-

SOFT GlOW 0
PictunaTide

Branch Offices & Warehouses: CHICAGO 7,

ave beautiful contrast and depth. Their specially-developed Frosted
and Reflections to a minimum . . . with no appreciable light transmission loss.

These strikingly different picture tubes are available** in the
19AP4D, a 19” glass-metal tube. Write for detailed specifications
on the New, 19AP4D Sheldon VITATRON.

SHELDON ELECTRIC CO.

Division of Allied Electric Products Inc,
68-98 Coit Street, Irvington 11, N. J.
ILL., 426 S. Clinton St.

** Delivery of T9AP4D is dependent on face
will be available in all-glass

® TRADEMARK

LOS ANGELES 26, CAL., 1755 Glendale Bivd.

plate delivery. Sheldon VITATRONS
tubes if, as and when glass blanks become available.

PROCEEDINGS OF THE LR.E.
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The DAVEN Type 35-A, Distortion and Noise Meter, is a new, skillfully engineered
instrument that provides a rapid, accurate means of measuring distortion, noise and
hum level in audio frequency equipment.

Of particular importance is the fact that there is no balancing or laborious time
consuming tuning required to make measurements. The user need only push a
button and the unit is automatically balanced.

This is accomplished by the use of a series of 8 fixed band rejection filters covering
the range 50 cycles to 15 K.c., followed by a stable, high quality, wide range (50
cycles to 45 K.c.), high gain amplifier. There are no tube circuits or other sources of
inherent distortions, making it possible to measure low levels of distortion accurately
over a wide level range.

SPECIFICATIONS

RESIDUAL DISTORTION: No tube circuits or non-linear devices
between input of set and filter input.

DISTORTION MEASUREMENTS: Filters provided for 50, 100, 400,
1000 cycles, 5 K¢, 7.5 Kc, 10 Kc, and 15 Kc with cut off of —70 db.
Distortion measurements to 0.1% full scale meter deflection with zero
level input.

NOISE MEASUREMENTS: With zero db input, limit is —80 db. At

+40 input, limit is —115 db below input.

THE DA VEN co. AMPLIFIER FREQUENCY RANGE: 50 cycles to 45 Kc.
ACCURACY: Filtefrs ﬂare down 70 db at fundamental frequencies, and
within *=0.5 db of flat response at the second harmonic. Absolute

195 CENTRAL AVENUE accuracy of measurement can be depended upon to be within *5%.

NEWARK 4, N. ]J. RESIDUAL NOISE LEVEL: Below —80 db at gain control full on.

Multiple gain control employed so that residual noise drops to —90 db.

wgen gain control is set at —30, —100 db when gain control is set at

—20, etc.




Bllley type TCO-1
Crystal Oven with
Bliley typc BH6
eryotul

o

| ]
(J
Y oS Pm:cxsnon. "

EVELOPMENT . , . ﬂmmm

When the end use is military

Bliley crystals are combat veterans
Military specifications demand pre-
cislon . . . development quality
These factors are basic with Bliley—

the top choice for 20 years.

¢
cley
CRYSTALS

BLILEY ELECTRIC COMPANY
UNION STATION BUILDING

28A

ERIE, PENNSYLVANIA

2 B “":O
NEY

Precious Metals
‘in Industry

{ BN [=

GREATLY IMPROVED LINEARiTY with PALINEY'? 7
RRUSH CONTACTS

Results*of life tests on nickel-chrome wire-wound
potentiometers, using contacts of PALINEY* #7in
comparison with phosphor bronze, showed greatly
improved linearity maintained through longer service
life. If you have this or similar contact problems write
or call our Research Department for detailed test data

*Reg. T.M. of J. M. Ney Co

Write or phone (HARTFORD 2-4271) our Rescarch Department

THE J. M. NEY COMPANY million sweeps of PALINEY* #

170 ELM ST. « WARTFORD 1, CONN. contact over wire. The initial error

SPECIALISTS IN PRECIOUS METAL pas reduced to x .129% and this

i linearity was maintained throughout
METALLURGY SINCE 1812 the test

o

A
3
2:
(4
A
2
K]

Cathode Ray Oscillograph shows
performance of modified potentio-
meter after one million cycles or tw

26NY49

st/ SKL's NEW
100 MC BANDWIDTH

PULSE AMPLIFIER

FEATURES

OUTPUT VOLTAGE
65 volts

RISE TIME
006 usec.

GAIN
30 db

INPUT IMPEDANCE
180 ohms

BANDWIDTH
40 KC 1o 100 MC

MODEL 214 ‘

High output voltage and very fast rise time with 3
NO OVERSHOOT characterize the performance of thev W,
SKL Model 214 Chain Pulse Amplifier. The specially de-
signed terminating cable provides a resistive output of 500
ohms and a capacitive output for connection to a cathode
ray tube grid or deflection plates. Capable of deflecting o
5XP tube more than 1", the Model 214 finds extensive use

in rader, oscillography, television testing, and nuclear
physics.

Write today for further information.

SKL

Amplified 20 X 10 ~ 9 rise time pulse

SPENCER-KENNEDY LABORATORIES, INC.

181 MASSACHUSETTS AVE., CAMBRIDGE 39, MASS.
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Electronic Shutter

G
e

.!
K

ive Show Quality
-Picture and Sound-

These Exclusive Features
e " on Delayed Telecasts

In a Class by ltself

This new 16-mm Video Recorder makes possible, for the first

ELECTRONIC SHUTTER — Limits exposure of each film frame time, delayed telecasts that are consistently as good as the
to 525-line scanning of tube, with accuracy better thon original. GPL’s exclusive new shutter — electronic instead
1% of one line. Stoys in adjustment; does not require comera P . 3 3 ¢ .

to be focked in synchronizotion with video signal. Of mechamcal 1s COUplCd Wl(h lmprovements n plCl'Ul'(.'

resolution, film gate design, and sound fidelity. The projected

GPL VIDEOGAM — A gray scale correction amplifier thot recording is markedly better than the picture obtainable on

provides better video pictures than normally possible. In

addition, a special deflection yoke provides perfect focus most receIvers. RC-FC]CC&S'( with gOOd equnpmcnt, the plcture
across entire screen. looks and SOuﬂdS like a live show.
GPL FILM GATE — Permits over 30 minutes of continuous The GPL Video Recorder may be used with the GPL l'aPid
camera operation without film abrasion, emulsion pile-up processor to produce finished film, positive or negative, less
] coprse qoed. i i than a minute after the program is received cither over a
HIGH FIDELITY SOUND is recorded simultaneously. Essen closed circuit or from the air.

lially flat recording to 7 kilocycles, with low harmonic and
intermodulation distortion, gives results comparable ta finest

35-mm sound. WRITE FOR RECORDINGS made on this equio-

ment for study by studios, adverlisers, agencies.

TV Comero Chains ¢ TV Film Chains
TV Field and Studio Equipment

General Precision Laboratory

t NCORPORATETPD
PLEASANTVILLE NEW YORK

Theotre TV Equipment
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GENERAL
444 MADISON AVENUB'NBW YORK 22.

an open letter

October, 1950
To All Users of Powdered Iron cores )
Anywhere, U. S. A
our order 1s placed for cores, ask your
1 do you use in these

Next time ¥

er this question: What materia

core mak
cores?
1f his gnswer 1s carbonyl Ipon Powders, good. He's
using the highes?t quality material on the markeb. 1f he gives
y name, ask yourself this questlion: Can 1 be sure
da atmospheric stability at no extra
possible if he

you anothe

of high Qs © rature an
cost?<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>