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WHY CHOOSE UTC?

fOR WAR AND POSTWAR COMPONENTS

f. TRANSFORMER SUPPLIER TC THE COMMUNICATIONS
INDUSTRY,

2. {S THE WIDEST IN THE INDUSTRY.

3. IN THE INDUSTRY IS ATCEPTED . . . WE
DESIGN TO YOUR NEEDS.

4. IS HIGHER THAN EVER.

Y /S BACKED BY MANY YEARS OF
EXPERIENCE. UTC IS NOT A WAR BABY.

6. i MAKE UIC'S PRICES RIGHT AND
DELIVERIES ON TIME. | ' A
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CORNING

GL
G’ng fasu

Special Electrical Qualities
Thermal Endurance
Hermetic Sealing
Mechanical Strength
Corrosion Resistance
Precision
Permanence
Metallizing
Dimensional Stability

High dielectric strength — high resis-
tivity—low power factor—wide range
of dielectric constants— low losses at
all frequencies.

Permanent hermetic seals against gas,
oil and water readily made between
glass and metal or glass and glass.

‘Commercial fabrication to the fine

tolerances of precision metal working.

Corning’'smetallizing process produces
metal areas of fixed and exact specifi-
cation, permanently bonded to glass.

S YOU plan post-war electronic products, give a thought to versatile glass. We
A really mean glasses, for Corning has, arits fingertips, 25,000 different glass formulae
from which to select those especially suited to your electronic applications. Let us show
what glass can do for you. We may already have a solution — or Corning Research can
find the answer for you. Address Electronic Sales Dept., P-10 Bulb and Tubing Division,
Corning Glass Works, Corning, New York.

WV Zectronic Glassware

—  means——
Research in Glass

«PYREX”, «YYCOR" and +CORNING" are registered trade-marks and indicate manufacture by Corning Glass Works, Corning, N, Y,
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1946
WINTER TECHNICAL MEETING

of the

Institute of Radio Engineers

INCORPORATED

January 23, 24, 25, and 26
Hotel Astor, New York 18, N.Y.

Technical Sessions - Banquet - Annual Meeting
Exhibits of New Radio Products
President’s Luncheon
Women’s Program

Cocktail Party

Send In Your Hotel Reservations Early
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STEEL RA/L
GROUND BED

Proceedings of the I'R.E.

October, 1945

This Federal Cathodic Pro-
tection unit was installed near
Elizabeth, New Jersey, for the
Public Service Electric and Gas Company, d
to protect 132KV underground lead sheathed
power cables.

Operating silently . . . without moving parts, the dependable
Federal Selenium Rectifier in this compact unit provides a
small, steady direct current which counteracts the corrosive

forces in the surrounding soil, and guards against interruption
of vital power supply to industrial plants in the area.

For sure protection against galvanic or electrolytic damage
to any underground power or other metal installation . . . a
Federal Cathodic Protection unit is the logical choice . . . silent
safeguard against corrosion.

Write us today for booklet «Cathodic Protection and Appli-
cations of Selenium Rectifiers”. .. get the full story of this effec-
tive means of protection.

LA
¥

LEAD SHEATHED
POWER CABLES
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Data for all designers
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SYLVANIA NEWS
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Published by SYLVANIA ELECTRIC PRODUCTS INC.,, Empormm, Pa.

ELECTRONIC EQUIPMENT EDITION

SRS PR

1945

SYLVANIA CATHODE RAY
TUBES NOW AVAILABLE

Ready for New Television
Sets To Be Produced

Sylvania Electric announces the wel-
come news that cathode ray tubes are
once more available for the man-
ufacturers of television sets.

Constant research in this field, com-
bined with wide experience in large-

T T — " gz

r 3 '::;s;. 3 "

Sylvania Electric preciston-built
cathode ray tube now available
to television set manufacturers.

scale production to meet war require-
ments, has placed Sylvania in a po-
sition to manufacture these tubes to
a much higher standard than ever
before.

This is an important factor to
manufacturers of television receivers
whose “plans”
realities.

Check today with Sylvania Electric
Products Inc., Emporium, Pa.

are rapidly becoming

MANY MANUFACTURERS TO USE
ELECTRICALLY SUPERIOR TUBE

Sylvania Lock-In Radio Tube
Ideal For FM, Television, Radar

With the increasing trend toward
higher frequencies—as shown by re-
cent FCC decision assigning I'M the
band between 88 and 106 megacycles
—set manufacturers will tend, more
than ever, to use a tube ideally suited
to the adoption of these very high
frequencies.

The Sylvania Lock-In is known to
be electrically and mechanically su-
perior to any tube made.

Electrically, it is more efficient be-
cause the element leads are brought
directly down through the low-loss
glass header to become sturdy socket

2

| MADE IN usa, i

pins—reducing lead inductance—and
interelement capacity.

Mechanically, it is more rugged be-
cause support rods are stronger and
thicker—there are fewer welded joints
and no soldered joints—the lock-in
lug is metal, not molded plastic—the
elements are prevented from warping
and weaving.

Today, set manufacturers consider-
ing the many developments in the
field of communications, are looking
to the Sylvania Lock-In Tube as a
perfect electronic unit—the tube built
to handle ultra-high frequencies.

The Sylvania Lock-In Tube showing construction— electrical
and mechanical —that makes it superior to any tube made.

SYLVANIA¥ ELECTRIC

Emporium, Pa.

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS

6A

Proceedings of the I.R.E. October, 1945



Proceedings of the I.R.E.

THEY'LL HELP YOU BUY AND USE CAPACITORS...EFFICIENTLY !

Up-to-the-minute CAPACITOR and

HIGHER POWER
IN LESS SPACE

with this new 200° C.
Class € Insulation

Manufacture coils, trans-
formers, or similar wire wound
devices? Then you owe it to
yourself to investigate the tre-
mendous possibilities of *CEROC
200—the Sprague inorganic,
non-inflammable wire insulation
that permits continuous opera-
tion to 200° C,

Write for Bulletin 505

October, 1945

A lot of time and effort has
gone into making these new
Sprague Catalogs invaluable
guides to modern Capacitor
selection and use for all who
buy or use Capacitors.

CATALOG 10 brings you up-
to-the-minute data on time
tested Sprague Dry Electrolytic

APPLICATION DATA

types fof practically any appli-
cation. CATALOG 20 does the
same relative to the most mod-
ern line of Paper Dielectric
Capacitor types on the market
today. A copy of either or both
will gladly be sent on request.

Write Today !

SPRAGUE ELECTRIC COMPANY ¢+ North Adams, Mass.

SPRAGUE

*Trodemarks Reg. U. S. Pat. OF.

CAPACITORS —KOOLOHM RESISTORS
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IT WAS 50 YEARS AGO, on November 8, 1895, that scien-
tific investigation led Roentgen to the discovery of X-rays.
in this semi-centennial year we honor his work, and the work

of the pioneers who, sometimes at the sacrifice of theirown -~

lives, developed the theory and practice of a science that
today means so much to all mankind.

Very soon after Roentgen publicly announced his dis-
covery in 1896, Robert H. Machlett made the first practical
American X-ray tube. Quickly he improved his techniques,
creating a whole series of "firsts” such as the first ray-proof
tube, the first cooled by water, the first for contact therapy.
The organization he founded carries on his principle of
constant research, improvement and initiative, and has
many other firsts to its credit, culminating in the amazing
and unique 2,000,000-volt, direct current, sealed-off, pre=
cision X-ray tube.

84

Crookes tube

To a large extent, X-ray history is Machlett history, a
history of service to mankind. Today, Machlett tubes are in
use by doctors, hospitals, laboratories and factories in many

««parts of the world, saving lives, inspecting products, per<

forming delicate “dnalyses, expanding, man® knowledge
serving with unmatched exactitude dnd economy:: For. tha
future, Machlett's talents will create other and still more
valuable applications, for Machlett never stands still, is
always creative, improving its tubes, developing new ones
for old and new services.

In addition to X-ray tubes for all purposes, we also make
oscillators, amplifiers and rectifiers for radio and industrial
uses, all to the same high (and unmatched) standards to
which our X-ray tubes are held. it will pay you to buy
Machlett tubes. For information as to the available types,
write Machlett Laboratories, Inc., Springdale, Connecticut.

Procecedings of the I.R.E. October, 1945



Cornell contact therapy tube

Transformer tube

Pyrex heavy anode bulb tube-
type MR

/
/

\ y

Compact ray-proaf tube, type CYR

. | o

Small shockproof tube, type CY3

Y

Silver bearing long-iife rotating target
. tube, typ2 DX

)

. Tube wth beryllium window and hoaded
h anode, 250 k. v., type IR

e

R e

From the Beginning

&

", .
When in 1895 PI’OfeSSOl‘ Roentgen . Tube with vocuum-tight beryllium window
: in edvelope—the Diffraction Tub=

announced his discovery, Machlett
was immediately interested and be-
gan experiments to reproduce the
rasults of Roentgen: He was ideally

2,000,000 voit direct current pre-
cision radiographic tube, type YM

MACHLET?

KPPLIES TO RADIO AND INDUSTRIAL USES
ITS <727~ YEARS OF ELECTRON-TUBE EXPERIENCE

equipped for such work, for just

~

ot that time he had perfected
a mercury pump capable of pro-
ducing a very high vacuum. He at-
tacked the difficult task and before
many days had passed, succeeded
in producing the first X-ray tube in
this country.” —1. S. Hirsch, Radiology
8:254,1927.

% % X% % % % % % % % BN B Bef B

F R 2R 20 2 2 0 202 - - - - i 4
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COIL forms, spacer rods, strain
insu’ztors and rmicx shafts of staatite can now be‘
borded in an irseparable union with brass, stain—"
less stzel, silver, copper and other metals. These
sha’ts of steatite 1nd metal are indicated wherever
high frecuency insulating material is specified.
Both eleztrically ard mechanizaly they fullfil the

most 2xesting requirements. . . . Centralab is now
P ]
=%, equioped to supply metallized Stea-

tive in practically aay form.

1A g

Div'sizn of GLO3Z-UNION INC., Milwaukee

PROLLCERS OF: Variable Resistars ® Selector Switches
® Ceran« Ccpacitors, Ficed amd Variable ® Stectite
fnsuletors ard Button-type S Iver Mica Copacitors,

Froceedings of the I.R.E. October, 1945




®PRICES SUBLECT TO CHANGE
WITHOLY MOTICE

WRITE TODAY

A postcasd will bring description

of this outstunding new receiver.

FINEST LOW COST RECEIVER

"

By all measurement this is unquestionably one of the
Here is “ham’’ communication

greatest valuzs ever offered to.amateurs . . .
at its best, streamlinedifos highest performance at a modesticost . . .

e

WRITE TODAY. Send cardfor descriptive folder.

HAMMARLUND

THE NAMMARLUND MFG. CO., INC., 460 W. 34T ST., NEW YORK 1, N.Y.
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT

Proceedings of the I.R.E, October, 1945 11a
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The HK-257B beam pentode, originated by Heintz and Kaufman
engineers, facilitates the design, construction, and operation of
multi-band transmitters since it requires very little driving power
and no neutralization.

The wiring diagram below shows a transmitter capable of
operating on all amateur bands from 10 to 160 meters. A single
6V6 metal tube in the oscillator circuit drives the r.f. amplifier
to its full output. The precise internal shielding of the HK-257B [
makes neutralization unnecessary.

Write today for complete data on the 257B Gammatron, a
versatile tube capable of very high frequency operation.

HEINTZ ano KAUFMAN vp.

SOUTH SAN FRANCISCO =+ CALIFORNIA

e Export Agents: M. Simon and Son Co., Inc.
\/g.:-'/‘ 25 Worren Street o New York City

KEEP IT UP...BUY WAR BONDS

J MAX. PLATE
DISSIPATION
75 WATTS

6V6
H=
S1ox Cs
200 .

R3
I 7
(M=S Bl
| T:'&:;iwt
+400 VOLTS -150 VOLTS SCREEN VOLTS PLATE VOLTS
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ACTUAL S1Zg

NEW “EVEREADY" “MINI-MAX"

“B”" Battery has started Engineers figuring

This is ““Eveready’’ “Mini-
Max’’ “‘B* Battery No. 412,
1t furnishes 2212 volts, weighs
13 ounces. Dimensions are 2 by
1-1/32 by 5&’’. Compare its size
with that of ? pocket watch.

WE BELIEVE IT WILL START
YOU FIGURING TOO!

THIS is the latest “Mini-Max” 22% volt “B”
Battery made with National Carbon Company’s
exclusive construction. It is a challenge to the
best inventive brains in the radio and electron-
ics fields.

Why? Because this “Mini-Max” battery
packs 22% volts into the smallest unit ever
dreamed of —well under half the size of any-
thing of comparable voltage!

Imagine a battery as light and easy to carry
as a pocket watch. Imagine what it means to
portable radios and many electronic devices. It
means sets that will be carried among the indi-
vidual’s personal effects—sets small enough to
go into vest pocket or handbag. It meansa whole
new world of merchandise—new customers—
new opportunities.

And to speed these important developments
in your postwar business, National Carbon Com-

Proceedings of the I.R.E. October, 1945

pany, Inc. invites the engineers and designers of
America to consult its technical advisors...take
advantage of its laboratory facilities and experi-
ence. From such cooperation can come impor-
tant new merchandise for the future of the
industry.

EVEREADY

TRADE-MARKS

MINI-MAX

RADIO "B’ BATTERIES
NATIONAL CARBON COMPANY, INC.

Unit of Union Carbide and Carbon Corporation

UCL]
General Offices: NEwW YORK, N. Y.

The words “Eveready’’ and “Mini-Max" are registered trade-marks

of National Carbon Company, Inc.

13a




PBell Telephon® Laboratories and Western Flectric
were «paturals’” for the leading Part they played in the
radar program- For years they ve worked as a teart in

developing and produc'mg complex electronic equP”

ment.

Here are some unadomed facts about what their

Bomb-directmg radar used on
B.29s were Jesigned by the La nished the Army, Nav and A Forces with more t an
‘I’a“a“’;’?"s a e by Wester® 56,000 radars of 64 different types valued at almost
eC 1C.
$900,000,00

Tn 1044 alone, Bell Laboratories worked on a1 dif-
ferent types of radar system® and Western Electric
produced 22,000 radars of A4 different types — of
which 20 were new in production that year-

Western Flectric was the largest producer of the
cavity magnetron and other essential vacuur? tubes for
radar. Number of tubes required for Western Electric
radar systems varied from Jess than 100 to nearly 400
per system-

Complexity of radar manufacture s indicated by the
fact that even 2 simple type may require 4,000 labor
hours 10 manufacture and the larger types as much as

This team developed and prodhced
low altitude radar bombsights 40’000 labor hours.
widely used against the enemy’s

merchant shipping-

14a
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From the very heginnings ground
radars made bY W estern Electric
p\ayed an important role in all
theatres of war.

The uniqueé combination of brain power and manu{actur'mg
facilities that made Bell Laboratori€s and Western Flectric the
¢ largest sOUXCe of radar, 18 DOW devoted t0 bringing YU
the best I comm\mications equipment for a world at peace: In
peacetime off-shoots of radar—and 10 M, AM .nd television

broadcasting——in radio telephone equipment for every 1yPe of

Western Electric built up @ Tield

L TE‘.EPHONE LABORATOR\ES Engineering Force of more than

A : 500 gpecialists: They served with
rgamzatwn devoted excluswely to rgsea.rch >\ branches © the Armed Forces

ment il all phases of electrical commumcanon. o all fighting tronts-

rern"EIectfiE

Manufacturing unit of the Bell System™ and nation’s laTé"
est producer of communicasions and electronic equipmen-

Proceeds:
eedings of the I.R.E (o]
5 ctober, 1945
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NATIONAL RECEIVERS ARE THE EARS OF THE FLEET

q
i S g A
2 £50 (o |
EN = s i i
4 WS B g
= 3 o ot
o = o B
. et : S &
G o e =
. = i - g
= o s | ¥ e
£ s i i i
2 o -
= - G
H i o & " i i
- = i :
N "
- e i
S .
oo o i i
= i i 'y
] = § 5
E ES .
% i
g b i &
¥ o
4
3 ]
= z
= ]
3
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MASS, U. S. A.

NATIONAL RECEIVERS ARE IN SERVYICE

THROUGHOUT THE WORLD
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All of tae well known Utah qualities
of workmanship and design go into Utah vibrators, yet

they cost no more than ordinary vibrators.

%* 70 vibrator replacement types.
* 39 different hook-up diagrams.
* Servicing 3651 different auto and farm radio models:

%* More than a million radio sets are equipped wifh/ﬁtaﬁf‘%

/

-
B

There is a Utah vibrato;} for every
replacement requirement! S

=




it can be told...

The Type 5SP double-beam tube may be used
to examine both the input signal to a circuit
and the circuit response at the output. A
square wave is here applied to an LC circuit.
) Both input and output signals cah be studied
' simultaneously.
Either signal may -
be expanded for
detailed study.

A

[
%—W" saun
gl

r GENERATOR

A=INPUT by means of the

=T new DuMONT

TYPE 5SP CATHODE-RAY TUBE

New and startling applications are ushered in by lhi;
latest DuMont development.

Two complete “guns” in a single 5" envelope converge on
one screen for simultaneous and superimposed traces. Here-
tofore such simultaneous comparison of two phenomena-
could be accomplished either by (1) using two separate tubes
or oscillographs placed side by side, or (2) using the elec-
tronic switch. Both methods presented limitations either in
observation convenience, or in frequency response and in-
ability to use independent time bases.

With the new DuMont Type SSP double-beam tube there is
complete and independent control of tt.e X, Y and Z axis func-
tions for each beam. Adequate shielding between “guns”
and "plates” minimizes “cross-talk” particularly at high fre-
quencies. Side-wall connections fo the deflection plates mini-
mize shuntinput capacitance and lead inductance: also
provide better insulation and longer leakage paths. Army-
Navy diheptal 12-pin base. Electrode rating similar to Army-
Navy preferred Type SCP1.

Further
details on

request

©OALLEW B. DUMONT LABORATORIES, ING,

- : « S oo R g e

18a Proceedings of tue I.R.E. October, 1945



ireon rides
again

Air

MANUFACTURING CORPORATION

Radio. and Electronics « Engineer Power Controls

NEW YORK « CHICAGO
KANSAS CITY « BURBANK

Proceedings of the I.R.E, October, 1945

UR spirited steed is not only fast but

well-gaited. We curled our lasso around
the neck of “Electronics” a long time ago
and with our strong personality, and kind
treatment, turned it into our pet horse. It
took a lot of skull work, a lot of smart
engineering, but it worked out. Now our
stable has 28 red hot electronic devices
that should interest you. How about hitch-
ing your chariot to our fast-stepping
organization, giving Aireon its head in

helping solve your electronic problems?

19a



By eliminating the fundamental fre-
quency, this instrument permits accu-
rate measurement of noise, distortion
and the harmonics of the wave. At
balance its fundamental circuit has
almost infinite attenuation at a single
frequency and other frequencies are
passed with little or no attenuation.

CHARACTERISTICS

70
60
50 +——— ]
40 p S —H—

ATTENUATION, Db
3 38
|

As shown in the chart: the attenu-
ation at the 2nd harmonic (2F)
would bein the order of 1/2 db while
at the resonant frequency it would be
infinite—from 60 to 70 db in prac-
tical circuits making it possible to
measure distortions as low as 0:1%.

The -hp- Model 325B Noise and
Distortion Analyzer is really a com-
bination of three separate elements:
a frequency elimination circuit, a

HEWLETT-PACKARD COMPANY

BOX 1045D¢ STATIONA

Avdio Frequency Oscillators
Noise ond Distortion Analyzers
Square Wove Generotors

20a

Signal Generotors
Wave Analyzers
Frequency Standards

stabilized 20 db amplifier and a

which may be wused individually.
The amplifier employs inverse feed-
back and is very stable . . . accuracy
is independent of line voltage and
tube characteristics. Because the in-
put is to the grid of the amplifier and
is equivalent to 200,000 ohms, it will
notload down the circuitbeing meas-
ured. The sensitivity of the vacuum
tube voltmeter in combination with
the amplifier is such that hum may be
measured directly and voltage meas-
ured as low as .0005.

The -hp- Model 325B covers the
audio frequency spectrum, supplying
frequencies of 30 cps, 50 cps, 100
cps, 400 cps, 1000 cps, 5000 cps,
7500 cps, 10,000 cps and 15,000
cps within + 5%. These frequencies
cover FCC recommendations for
checking FM as well as AM broad-
cast. The meter scale is calibrated in
volts and in dbs.

The -hp- Model 325B in combi-
nation with -hp- 200 series Audio
Oscillators provides equipment to
make most laboratory AF measure-
ments including distortion, power,
gain and frequency response. Write
for complete information now.

PALO ALTO, CALIFORNIA

Vacuum Tube Voltmeters
Frequency Meters

Attenuvators Electronic Tachometers

vacuum tube voltmeter, any one of

Distortion Analyzer

The Model 320A consists of two
fundamental elimination circuits,
400 cps and 5000 cps, together with
a calibrated attenuator reading in
decibels.

Distortion Analyzer
The Model 320B consists of six
fundamental elimination circuits,
50, 100, 400, 1000, 5000 and 7500
cps, together with a calibrated ate
tenuator reading in decibels.

Harmonlc Wave Analyzer
The Model 300A consists of a highly
selective amplifier which measures
the individual components of a com-
plex wave.

Attenuator and Voltage
Divider
The Model 350A is a bridged-T
attenuator consisting of one 100 db
attenuator with 10 db steps and a
10 db attenuator having 1 db steps.

Proceedings of the I.R.E.

October, 1945
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ANOTHER '"FIRST” BY NATIONAL UNION RESEARCH LABDRATORIES

AN example of how war-time research by National
Union engineers is helping to lay the founda-
tion for vastly improved post-war Television, FM
and radio reception, is this new half wave high
vacuum rectifier—the NU 1Z2. )

Here is a miniature with the voltage handling
capabilities heretofore possible only in full size
tubes. For a high voltage rectified supply in the
operation of radar and television equipment, the
NU 1Z2 saves space—operates with increased
efiiciency—is exceptionally rugged. Its low filament
power consumptioh suggests many new fields in
circuit design and application.

The NU 172 joins a notable group of original
electron tube developments by National Union Re-
search Laboratories. For progress through research
—count on National Union.

National Union 122
High Voltage Rectifier

Inverse peak anode voltage-

MAXe: oo vveennencens owe A 20,000 volts
Peak anode Current......... 10 ma.
DC Output Current......... 2 ma.
Filament Voltage........... 1.5 volts
Filament Current............ 300 ma.

The NU 1Z2 is designed to withstand
shocks in excess of 500 G’s.

Maximum overall length. .... 2.70”
Maximum seated height..... 2.37”
Maximum diameter......... .75”
Bulb.......covvviniiii.s T5%
Base Miniature Bution . ... .. 7 pin
Mounting position . ......... Any

October, 1945
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Here is a leader in General Electric’s highly de-
veloped, complete line of transmitting tubes! Type
GL-805 not only gives you high power output at
relatively low plate voltages (see ratings below),
butthe tube’s grid-bias requirements are unusually
low (zero for many Class B gperating conditions).
These features mean economy in use.

Type GL-805 doesa wide variety of jobs efficiently.
It is used in the low-power stages of large trans-
mitters, and also as a power amplifier in smaller

stations. An excellent amateur tube, as well as
standard for other communications, the GL-805
is one of the more versatile transmitting types.

High amplification factor, and a frequency range
above most power-tubes in its class (30 mega-
cycles at maximum plate output; 80 at reduced
ratings)—these are still other advantages. See
your nearest G-E office or distributor for further
information, or write Electronics Department,
General Electric Company, Schenectady 5, N. Y.

Conti tin Class B A-F service Class C R-F service, | Class C R-F service,
eniiivous nglings {two tubes) plate-modulated without modulation
Filament voltage 10 v 10 v 10 v
Filament current 3.25 amp 3.25 amp 3.25 amp
y Max plate voltage 1,500 v 1,250 v 1,500 v
Max plate current 210 ma (per tube) 175 ma 210 ma
Max plate input 315 w (per tube) 220 w 315 w
Max plate dissipation 125 w (per tube) 85 w 125 w
Driving power (approx.), 7w 16 w 8.5 w
blet ETX'5 typical operation
e
New Book:e s an Plate power output, 370 w 140 w 215w
\ gives ratinE U typical operation
k. ices O Gene?
l;lcctric's Com[fle-te
3 Line of transmittivg
17 ur
subes. Ask for ¥yo¥

free copy-

TRANSMITTING,

TUBES -

RECEIVING,

INDUSTRIAL,

SPECIAL

GENERAL @ ELECTRIC

161-D10-8830

PURPOSE

VACUUM SWITCHES AND CAPACITORS
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A WISE TREND

A few years ago plugs and jacks were uncommon
except for a few applications in radio and test
equipment. Today the trend to greater use of
plugs and jacks is fast becoming standard prac-
tice in radio and electronic industries.

Keeping up with this trend, Johnson has designed
many new plugs to meet industries special re-
quirements, as well as supplying standard plugs
which are being used in an increasing number of
new applications.

The use of plugs on components is growing more
popular, speeding production, facilitating easy
replacement and interchanging of parts.

Plug and jack assemblies make it possible to
remove sections of equipment for repair and
maintenance without disturbing the wiring, and
in police, fire, railroad and similar installation,
units which fail may be quickly replaced with
little delay in operation.

Let Johnson, a pioneer in the manufacture of
plugs and jacks, supply you with a plug and
jack combination or assembly fo meet your
requirements.

Send us your problem.

Aok for catalog 9685

Cla

o
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TOHNSON

a éamoas name in Radia

JOHNSON COMPANY « WASECA « MINNESOT As
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Any port in a storm
. . . but there are no ports

More than one sailor has said, “It’s a
helluva place to fight a war!”’

That’s a miracle of understatement
when you know the Pacific as well as the
U. S. Navy knows it.

They know how many thousands of
miles you have to go before you reach
the fighting fronts.

They know there's almost continual
rain and bad weather to hamper opera-
tions after you get there.

And they know there are no good ports!

Think of the thousands of ships, and
the millions of tons of supplies it takes
to keep our fighting forces moving to-
ward Japan.

Imagine, if you can, the problem of
handling those ships and supplies with
no port facilities.

There are no giant cargo cranes...no
miles of docks and warehouses. ..nothing
but beaches, and human backs, and a
refusal to call any job impossible.

Remember, too:

It takes 3 ships to do the supply job
in the Pacific that 1 ship can do in the
Atlantic.

It takes 6 to 11 tons of supplies to put
a man on the Pacific battleline, and an-
other ton per month to keep him sup-
plied.

It takes @ supply vessel, under ideal

conditions, half a year fo make one
round trip.

Add up those facts, multiply by the
number of sailors, soldiers, and marines
for whom the Navy is responsible.

Maybe you’ll begin to realize what “no
ports” can mean in the rough, tough
waters of the Pacific.

Maybe you’ll see that we have two
reasons to be proud of the U. S. Navy.
First, the way they’ve sunk the enemy’s
ships.

Second, the way they sail your ships
... taking the worst the Pacific can hand
them...but keeping the supply lines open
... keeping the attack on schedule!

SPERRY GYROSCOPE COMPANY, INC. crear neck, n. v.

i W QMM/IL A (/I,e g(//;wff)t (/)/077107(@&07;
A oy

*

LOS ANGELES. « SAN FRANCISCO -+ SEATTLE « NEW ORLEANS
CLEVELAND + BROOKLYN « HONOLULU

MAKERS O F

PRECISION

INSTRUMENTS F o

THE ARMED FORCES
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REMEMBER THE NAME

Remember the name ALSIMAG.
It represents the highest quality Steatite
Ceramics for electrica. and other

technical uses.

Assembled in your design yox can forget
the insulators.

For they will give trouble-free, worry-
free service from now on.

Whatever you are planning in the
electronic or electrical field, we believe
our specialized knowledge will
be helpful.

Let’s work together.

AMERICAN LAVA CORPORATION

CHATTANOOGA 5, TENNESSEE
43RD YEAR OF CERAMIC LEADERSHIP

ALCO has been awarded for the fifth
time the Army-Navy **E" Award for
continued excellence in quantity and
cuality of essential war production.

25A
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is not new to the Blaw-Knox Company

Blaw-Knox engineers, in close cooperation with
the United States Army Signal Corps, developed
and designed Radar Towers and Buildings in 1938,
resulting in the construction of a complete operat-
ing unit in 1939,

Since then, many Tower Structures have been de-
signed for different types of Army and Navy Radar
service and produced in quantity.

As a result of these developments the Engineering
and Manufacturing personnel of Blaw-Knox have
gained an unparalleled experience which is now
available to the Broadcast and CTommunication
Industries.

Whether it's FM, AM, or Television, you can be
sure of getting the most out of your power and
equipment by “Putting the Cali Through” on
Blaw-Knox Vertical Radiators and Radio Towers.

-l -

B l Aw K N ox BLAW-KNOX DIVISION OF BLAW-KNOX COMPANY .
' X - 2037 Farmers Bank Building * Pittsburgh, Pa-

NEW YORK - CHICAGO . PHILADELPHIA - BIRMINFHAM - WASHINGTON -« Representatives in Principal Cities
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THYRATRON WL-678
Grid Controlled Mercury Vapor Rectifier

General Characteristics

Filament Voltage. . . ... ............. ...
Filament Current .. . ...................
Filament Heating Time (Minimum). .. ...
Typical Control Bias at Rated Voltage. . ..

Maximum Ratings

Anode Voltage, Peak Forward. ... ... ...
Anode Voltage, Peak Inverse. .. .........
Anode Current, Average. . . .............
Anode Current, Peak . . ... ... ... .......
Temperature Range, Condensed Mercury .

50° € Max.Thg

5.0 Volts

7.5 Amperes
1 Minute
—175 Volts

15000

15000

1.6 Amperes
6 Amperes
25 to 50°C

THIS NEW

Proceedings of the I.R.E. October, 1945

for R. F. heating units, and radio transmitters

The WL-678 combines the high voltage characteristics of a Kenotron, the efficiency of a
Phanotron, and the controlability of a Thyratron. This latest feat of Westinghouse engineer-
ing offers the electronic equipment designer the following outstanding advantages:

Smooth and instantaneous power control from 0% to 100% load . ..
Simplified automatic load control . . .

High speed automatic overload protection . . .

Low space and weight requirements . . .

Low control power requirements . . .

For more detailed information—write to your nearest Westinghouse office or to Westing-
house Electric Corpora-
tion, Lamp Division,
Bloomfield, N.J. Westing-
house Electronic Tube

(o o e Vg We Sti nghouse

PLANTS N 25 CITIES OFFICES EVERYWHERE

El T ooty aZ ok
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STACKPOLE

ELECTRICAL BRUSHES and CONTACTS
€Al carbon, graphite, metal, and composition types)

RARE METAL CONTACTS
WELDING RODS, ELECTRODES and PLATES
BRAZING BLOCKS
RHEOSTAT PLATES and DISCS
PACKING, PISTON and SEAL RINGS
CARBON REGULATOR DISCS
SINTERED IRON COMPONENTS
CARBON PIPE, etc.

Continvously Adjustable Carbon Rheostats

WRITE FOR

THIS NEW
BOOKLET ©oped the Continuously Adijustable

POWER TUBE ANODES

Standard or Special Types

@a

"- “tailor-made” for the specific tube

Stackpole Power Tube Anodes are

type involved. Whether your need is for a
standard type or something new for a tube
type that has never been made before,
Stackpole engineering is well equipped to
serve you. Years of experience throughout
the entire and highly ramified power tube
field are your assurance of the closest
possible match to your specifications—or
samples which may enable you to set a new,
higher standard for your present anode

specifications.

STACKPOLE CARBON COMPANY
St. Marys, Pa.

(CARBON PILES)

Stackpole Engineering has devel-

Rheostat formed of piles of carbon
discs to a state of efficiency where it
is now being used and considered
for applications heretofore reserved
for rheostats of other, but less satis-
factory types. Write for new
Bulletin, just off press, describing this

development in detail.

STACKPOLE

“EVERYTHING IN CARBON BUT DIAMONDS”

28a
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Newest and Greatest Advancement
in Low Loss Insulation

Just as sound advanced moton pictures and as
television is advancing radio, s3 the new improved
MOLDED MYCALEX will advance the cause of elec-

tronic engineers who seek ever-aigher standards in
insulating materials.

New and exclusive methods of MYCALEX CORPO-
RATION now enable us to mold MYCALEX to far more
exacting specifications . - . closer tolerances, with metal
inserts molded in and other refinements.

Our technique affords a virtually endess variety of irregu-
lar shapes that compare with molded plastics for smoothness
and precision. Yet MYCALEX offers so much more in electrical
and physical advantages.

For example: greater strength and dimensional stability,
freedom from cold flow, freedom from carbonization, imper-
viousness to moisture and gases . . . ability to withstand tem-
peratures beyond 400 C.

_ Investigate the new uses and applications of this remark-
~_. able new advancement in MYCALEX. Get the facts about

5. MYCALEX 410.
NCE 19
@ &\

TAADE MARK REG. U. S. PAT. OFF.

MYCALEX CORPORATION OF AMERICA

“Owners .of ‘MYCALEX’ Patents’’
Plant and General Offices, CLIFTON, N. J. Executive Offices, 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y.

Proceedings of the I.R.E. October, 1945 20A



9820
PART Average of Actual Test Flash Over | Recommended Maximum Use Voltage
No. or Breakdown Voltage R.M.S. at Sea Level RM.S. A . e Photograp
9820 4,750 o 2,500
9821 6,900 5,000
9822 | 9,624 7,500 KOVAR ELECTRODE T
9823 9,300 7,500 (5ee LElcy ‘°') G
A standard styles
9824 12,725 9,000 A1
INSULATION RESISTANCE OVER 1,000,000 MEGOHMS GLASS H
KOVAR EYELET -
o —+ L
METAL-GLASS SEALS ousss Y
by STUPAKOFF -
) 4 i
The s . . N —]
e series of Stupakoff metal-glass seals illustrated offers maxi-
mum electrical qualities consistent with space limitations and
simplicity of design permitting mass production. They are suit- STANDARD SIZES (other sizes to your specifications)
able for operation at temperatures from —55° C to 4-200° C, PART 8 H ] X L M N
and are tested to meet thermal shock specifications of the 9820 U | M | M | M | % | 040 |.212
services. The construction provides a hermetic seal with a 9821 A 3% % K | 1% | .060 | .340
long electrical leakage path, resistance to thermal shock and 9822 % | %% | % | % | 1% | 080 | 380
mechanical strength. 9823 | % | % | %% | X 1% | .080 | .500
Such seals are made possible by the metal, Kovar, a cobalt, 9824 Yl %l % | 1w o080 | .672
nickel, iron alloy which matches the expansion of certain hard
glasses from —80° C to the annealing point of the glass
(approx. +450° C). Kovar forms a seal through a heating I
process in which the oxide of Kovar is dissolved into the glass
to form a perfect bond — pressure and vacuum tight under
extreme climatic conditions. )
Stupakoff furnishes Kovar.glass seals with single or multi- A B C D E F
ple electrodes in various styles. For those equipped for glass
working, Stupakoff supplies Kovar as rod, sheet, wire, tubing STANDARD ELECTRODE STYLES
or fabricated into cups, eyelets or special shapes. AVAILABLE IN COMBINATION
Write Stupakoff today for assistance in developing hermet- ’
ically sealed components for war applications. Samples and (EXCEPT B)

reprints of this advertisement may be obtained by writing
departiment K-56.

Do More Than Before—Buy EXTRA War Bonds

STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA.

Products for the World of Electronice

“FOR GREAT
ACHIEVEMENT"
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TORTH AMERICAN PHILIPS has the ability to

' supply many sizes and varieties of cathode ray
tubes...every one backed with the long life repu-

tation gained by NORELCO tubes now in service.

o ? Because North American Philips is one of the
largest specialists in the production of cathode ray
tubes, your requirements are in the hands of experts
when you specify NORELCO.

And this specialized knowledge goes back to the
earliest work in cathode ray tubes, because North

R American Philips draws on the experience gained
by an organization with a backzround of over fifty
years of research and development in the electrical
A copy of the interesting booklet, field.

“How and Why Cathode Ray
Tubes Work,” is yours for the
asking,

Make North American Philips your headquarters
for cathode ray tubes.

OTHER PRODUCTS: Quartz Oscillator Plates; Searchray dindustrial X-ray) Apparatus, X-ray
Diftraction Apparatus; Medical X-ray Equip t, Tubes and Accessories; Tungsten and
Molybdenum Products; Fine Wire; Diamond Dies.

e We invite you to visit our office and showrcom when in New York City.

0/’8/6'0 Frectronic Froducts by NORTH AMERICAN PHILIPS GOMPANY, INC.

Bex: U S F3t O Dept. F-10 100 East 42nd Street, New York 17, N.Y.
Factories in Dobbs Ferry, N. Y.; Mount Vernon, N. Y. (Metalix Div.); Lewiston, Me. (Elmet Div.)
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" the “softies and

We, the ‘““decadent democracies,
amateurs,” went in and tackled the “professionals®—showed

them how to wage and win a war.

Shortages of materials? Pricing problems? Produc-

tion flow problems? G. I is not alone with these problems.
They are just hurdles in the race to attain peak production
and the greatest possible employment. The war ended so
suddenly, Glory be, that some hitches are inevitable. But like
the rest of industry, we are taking a realistic view. Every

day breaks another bottleneck and output surges ahead.

We are putting into practical operation the advanced
techniques, the ingenuity artd know-how which were the
natural outgrowth of five years of intensive war effort, in

the manufacture on an extensive scale of

VARIABLE CONDENSERS < TUNING MECHANISMS - SPEAKERS

RECORD CHANGERS + AND OTHER RADIO COMPONENTS

GENERAI. INSTRUMEN‘I’

CORPORATIONY®

sndustey 1
o L

.Y

829 NEWARK AVENUVE, ELIZABETH 3, N. J.
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Tre high-voltage pow=r supply of the RCA
Electron Microscope. Tlds unit furnishes
the 50,000 volts need=d to accelerate the
electrons. Exceedingly gecd stability (%1
vo t) is required. RCA Styrene Condensers
pley an important part ia this.

RGA STYRENE CONDENSERS FOR ELECTRONIC EQUIPMENT

HE latest development in mica capacitors is a new type of

Faradon Condenser in which the mica and foil “stack” is A two-section styrene condenser from the
imbedded i i t power supply shown above. In some in-
Imbedded In clear styrene. stances, these condensers can be used

. . without case as shown here. Usually, how-
The use of styrene,instead of the usual wax,improves the “seal- ever, they are mounted in standard cases.

ing,” thus providing much better stability. Moreover, because
the styrene has a lower power factor, the losses are less, and cur-

rent ratings (for the same temperature increase) are higher.

At the present time limited to use in high-priority equipment,
styrene capacitors are expected to find a wide range of uses in

postwar transmitting, communication, and electronic equipment.

For complete information on Faradon Capacitors, for any
purpose, write to the Engineering Products Department, RCA
Victor Division, Camden, New Jersey.

BUY MORE WAR BONDS

RADIO CORPORATION OF AMERICA

RCA VICTOR DIVISION © CAMDEN, M. J.

In Canada, RCA VICTOR COMPANY LIMITED, Montreal



HE 833A is RCA’s most powerful glass triode. With

forced-air cooling. under CCS ratings, it will take a
maximum input of 1250 watts in plate-modulated service,
and 1800 watts in oscillator service —at frequencies as
high as 20 megacveles.

Uunder CCS ratings, with natural cooling. the RCA-833A
will take a maximum input of 1250 watts at frequencies
as high as 30 megacvcles.

Among the applications of this tube are:
1. Radio transmitters, both fixed and mobile.
2. Electronic generators for dielectric heating.

3. Electronic generators for induction heating of small
metal parts, such as gears.

4, High-power sound svstems.

5. Variable-frequency measuring equipment,

DESIGN FEATURES

100-Watt Thoriated-Tungsten Filament—provides a tremen-
dous emission reserve, whieh protects against unexpected
overloads and adds greatly to filament life,

va MORE BON
g) /’\ ‘
Y (N
mjs

Giant Zirconium Anode—provides abundant dissipution for
high power-output at frequencies up to 30 megacycles.
(Maximum of 400 watts CCS rating, with forced-air
cooling.)

Filoment End-Shielding—special plate construction con-
serves input power hv preventing hulh bombardment.

Post-Terminal Construction— Electronic heating, used in
making metul-to-glass scals in the 833A, made possible a
compact tube that packs high power into a minimum
of space. Post terminals extend through bulb to provide
support for electrodes. Results in a rugged construction
that lends itself 1o heuvy-duty industrial applications.

Write fer Data: For completc technical data on this tube,
write to RCA, Commercial Engineering Department,
Section 62-35P, Harrison, N. J.

THE FOUNTAINHEAD OF MODERN TUBE
DEVELOPMENT IS RCA

RADIO CORPORATION
OF AMERICA

RCA VICTOR DIVISION « &AMDEN, N. J
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General Radio Co., 920 S. Michigan Ave.
Chicago 5, Ill.

The Baldwin Co., 1801 Gilbert Ave.,
Cincinnati 2, Ohio

16911 Valleyview Ave., Cleveland 11,
Ohio

989 Roosevelt Ave., Springfield, Mass.

9025 Roanoak, Dallas 18, Texas

411 E. Bruce Ave., Dayton 5, Ohio

1810 Sycamore, Royal Oak, Mich.

West Creek, R. D. 2, Emporium, Pa.

4225 Guilford Ave., Indianapolis, Ind.

6003 El Monte, Mission, Kan.

Langford Radio Co., 246 Dundas St.,
London, Ont., Canada

Blue Network Co., 6285 Sunset Blvd.,
Hollywood 28, Calif.

Canadian Marconi Co., 2440 Trent Rd.,
Town of Mt. Royal, Que., Canada

RCA Manufacturing Co., 415 S. Fifth
St., Harrison, N.]J.

33 Regent St., Ottawa, Ont., Canada
Philco Corp., Philadelphia 34, Pa.

52 Hathaway Ct., R.F.D. 1, Wilkins-
burg 21, Pa.

Route 4, Box 858, Portland, Ore.
Stromberg-Carlson Co., Rochester 3,
NY

KWK, Hotel Chase, St. Louis 8, Mo.

U. S. Navy Radio and Sound Labora-
tory, San Diego 52, Calif.

Stanford University, Calif.

5102 Findley St., Seattle 8, Wash.

Copper Wire Products, Ltd., 137 Ron-
cesvalles Ave., Toronto, Ont., Canada

Minneapolis-Honeywell Regulator Co.,
Minneapolis, Minn.

4801 Conmnecticut Ave., N.W., Wash-
ington, D. C.

2030 Reed St., Williamsport 39, Pa.

Address of Secretary
376 Crestview Rd., ColumBus 2, Ohio

3304 N. Oakland Ave., Milwaukee, Wis.
5 Russel Ave., Ft. Monmouth, N. J.
Princeton University, Princeton, N. J.
1002 S. Lombardy Dr., South Bend, Ind.




The Chairmen of the Sections of the Institute have been invited to express \
to the membership, in such editoria! form as they may desire, views which they |
' believe will be contributory to the future of the engineering profession. Thought-
ful analyses and forward-looking discussions of this nature have been received. |
There follows, accordingly, a statement from the Chairman of the Connecticut
| Valley Section of the Institute. |
The Editor
|

Responsibility of the Radio Engineer to
the Engineering Profession

H. W. Sunpius

In looking around, it seems fairly safe to say that the radio engineer is about the most hard-
working chap in the category of engineers. He is engaged in one of the newest of engineering
ficlds and one that seems. to snowball in complexity as new facts become known and new vistas
are opened. The net result is apt to be that the radio engineer lives with his head buried in a
resistance-inductance-capacitance circuit and remains oblivious to the passage of the world
about him.

Engincering is one of the oldest of professions. It dates back into ancient history when in
military operations it was necessary to erect earthworks and tunnel underground for strategical
operations. The builder of the pyramids must have employed engineers of no small ability. The
present age of machinery, science, and invention has seen a huge amplification and subdivision
of what was once only the military and civil engineer. The mother stone has been chipped into
many pieces with many differently hued facets. The broad subdivisions that have emerged are
mechanical, electrical, and chemical. These in turn have been chipped into tiny pieces too nu-
merous to mention as specialization has progressed.

All this leads to a definite conclusion relative to the education and responsibilities of the radio
engineer who is an important offshoot of the electrical profession. Is it not reasonable to suppose
that the older heads in the engineering fraternity have something to offer the junior contemporary
if he will avail himself of the experience, guidance, and fellowship afforded by already well-
established councils of engineers?

In Connecticut there has existed for a number of years a so-called Connecticut Technical
Council, Inc., comprising representation from ten engineering societies in which are included
two architectural groups. This Council has a splendid record of achievement. Mention of some
of the specific activities will serve to illustrate the advantages that have accrued to the practicing
engineer, and perhaps suggest other fields of usefulness.

The Connecticut Technical Council assisted in evolving standards for licensing professional
engineers and passed on a code of professional ethics. Enforcement of the licensing law and code
of ethics has been an important and successful contribution of the council. Recommendations
to the Governor for appointment to the State Board of Registration for Professional Engineers
and Land Surveyors as well as other engineering boards in the state is a periodic and desirable
function. Legislation affecting the engineer is carefully watched and the member societies stirred
into appropriate action. Legislation favorable to the engineer and engineering is introduced.
The administrator of the State Housing Authority was requested to include engincers on this
Authority. Such Acts as the Science Mobilization Act and the National Labor Relations Act
have been discussed and appropriate action taken.

The Council is now acting as an advisory body to manufacturers associations and chambers
of commerce. In general, the object is to place the engineer on a plane commensurate with the
importance of the profession even as th