UY ONE OF THESE BONDS. TOBAY ¢

* RADIO ENGINEERING * RESONANT COILED TRANSMISSION LINES
JUNE * 2-WAY SPEAKER COMMUNICATIONS * TRANSITRON CHARACTERISTICS 1944

% P-A PI-NETWORK TANK DESIGN * TELEVISION ENGINEERING
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PERCENT OF TUBES 7TES7ED

“Right On The Button’’

MUTUAL CONDUCTANCE
DISTRIBUTION CURVE —TRANSCONDUYCTANCE

Conscientious  electronic  equipment
manufacturers avoid special selection of
tubes. When a battlefront tube replace-
ment is made, they want ‘'on the button’’
performance. They allow for possible addi-
tive effects of tolerances for other compo-
nents — and for the many minor differ-
ences of equipment assembly, wiring, and
adjustment. Also they realize it is imprac-
ticable to manufacture all electronic tubes
of a given type exactly alike. Yet they
demand and deserve close observance of
their tolerances for each tube charac-
teristic. (See A and C on the distribution
curve.) Hytron insists on still tighter fac-

N 4

tory specifications. (Compare A’ and C’)

Hytron goes still further. Based on past
experience — its own and others’' — when-
ever practicable a ‘“bogie’, or desired
goal, for each characteristic is set. (Com-
pare B.) Controlled design and production
aim at producing the majority of tubes with
this preferred value, which is not necessar-
ily and arbitrarily midway between toler-
ances. It is rather the ideal for peak per-
formance —dictated by experience and at-
tainable if exact duplication were possible.

Specify Hytron for tighter specifications
—for ‘“‘bogie’’-controlled production —
for uniform performance.

(-q;n

BUY '
ANOTHER ‘
WAR BOND

wwWw americanradiohistorv com
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PANORAMIC Recer

il

SRALTANEDUS VSUAL ORSERVATON OF SENALS OVER A BROAD BAND OF FREQJENCES

/

Panoramic Reception is the technique of viewing simultaneously

a multiplicity of signals received over any given portion of the

radio frequency spectrum. lts uses include the measurement and

comparison of frequency, inductance, capacitance, and resistance.

The Panoramic Radio Corporation has conceived and pioneered the

major developments in this field, yet we feel that we have but scratched

the surface of the tremendous sphere encompassed by Panoramic Recep-

tion. Its successful use in communications, direction finding, navigation,

production, and the laboratory presents only an incomplete picture of its

possibilities. Why not let our engineers demonstrate how much of your work
can be expedited by Panoramic equipment?

[

| PANUHAMI | HHDIDBURPUR-H}TIUQ‘

242-250 WEST 55™ ST. ?mé/.a./f./?

COMMUNICATIONS FOR JUNE 1944
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LEWIS WINNER, Editor
F. WALEN, Assistant Editor
A. D'ATTILIO, Assistant Editor

e See...

THE SWEEPING MIGHT OF RADIO COM-
MUNICATIONS rose to new heights on
that day all the world will remember
... D-Day ... June 6. At home and
on the blazing front, this striking
medium of contact met its vigorous
responstbilities like a champion.

“In its wvigilance and preparedness
for the recounting of this momentous
event,” said Harold Ryan, NAB
president, “American radio has dis-
tinguished itself as a great heart which
never stops beating.”

ENGINEERING PLANNING OF THE FU-
TURE will probably follow standardized
organization formats, according to
plans discussed at the recent RMA
War Conference. Such a program will
provide for groups concerned with
components, eclectromie  tubes,  trans-
mitters, receivers, electronic applica-
tions, and cnginecring counsel. In the
transmitting section the problems of
standard broadcasting. v-h-f broadcast-
ing. television, aviation systems, ma-
rine systems. energency services, fixed
communications, and special electronic
applications will be the major points
of consideration.

This intelligent  approach  should
eliminate many a development and pro-
duction problem, and provide for bet-
ter communications.,

INTEREST IN TRAIN RADIO appears to
be gaining daily. Several railroads
have already held successful demon-
strations of their communications’ sys-
tems. The most recent demonstration
in  Chicago, by the Chicago, Rock
Island, and Pacific Railway Company,
using f-m, was praised by evervone.

Authorizations for experimental svs-
tems have been granted to nine rail-
roads. And they’ll be able to use a-m
or f-m within the 30 to 4 and 100 to
400 mic bands, with a maximum power
of 10 watts.

Train radio appears to have hit its
stride.

CONGRATULATIONS TO R. C. COSGROVE
on his appointment as president of the
RMA.—L. W.

Including Television Engineering, Radio Engi-
neering, Communication & Broadcast _Eng:-
neering, The Broadcast Engineer. Registered B |

U. S. Patent Office. i
Member of Audit Bureau of Circulations.
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@ Zaro temperature co-efficient capac
ifors can be used wherever a capac
itance independent of temperature is
requiregl. Furthermore, since Aero
vox Type K compensating capacitors
are also available in any temperature
co-efficient from — .005% fo

per degree C., various circuits can be
developed or refined to utilize the
negative, zero or posilive tempera
ture co-efficients of such compensat
ing capacitance. Examples.

One suggested application is as a
shun! for the measurement of r.f. cur
rents with a vacuum-tube voltmeter
as the indicating instrument

Compensating capacitors may be

used in radio range beacons where it
is ess I 10 maintain uniform cur
rents both in magnitude and phase
relationship simultaneously in sev
eral circuits. regardless of wide tem-
perature changes

By the use of compensaling capac
itors it is feasible to obtain oscillator
frequency stability comparable with
that obtained from quartz crystals,
and with marked economies in
weight, space, cost

Theretore. when you face the prob-
lem of maintaining constan! opera
tional characteristics despite lemper
ature variations. jus! specify Aerovox
Type K compensaling capacitors

@ WRITE FOR LITERATURE ...

Aerovox Type K compensating capacitor curves. technical
details and listings. are Included in the new Aerovox Capach
tor Manual. Write on your business stationery. for your copy.

S. A

Cabie ARLAB

wwWw americanradiohistorv com
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—

MAKE ACCURATE TESTS
% AND MEANSUREMENTS

e ——

HERE'S A PARTIAL LIST OF|
TESTS AND MEASUREMENTS
THAT CAN BE MADE WITH
STANDARD &) INSTRUMENTS

® Distortion Measurement [
® Generate Standardized Voltages |
® Measure Audio Frequencies

® Gain Measurement

® Voltage Measurement

® Measure Network Response

e 1 strument for making most every

important test or measurement in the field of radio and ® Measure Wave Harmonics
electronics. Their accuracy is unexcelled and their perform- ® Acoustic Measurement

. . . . . oise o
ance unequalled. Simplicity of operation makes for greater Nese el fysil

® Measure Frequenc_y Response
® Square Warve Measurement
® Establish Standard Frequencies

speed. .. saves you valuable time whether on the production
line or in the laboratory. Get the facts about -4p- Instru-

ments today. Ask for catalog number 17A. Also have your ® Establish Standard Ratios by

name put on the list for regular mailing of -4p- technical Attenuation

bulletins which give valuable current information about ® Provide Voltage for Bridge
Measurement

electronic instruments. No obligation, of course.

- ]

Special instruments and combina. |

' fi b g

HEWLETT-PACKARD COMPANY [ i aiion s oot
P. O. BOX 823E, STATION A, PALO ALTO, CALIFORNIA gineers help solve your problem. |

4 e COMMUNICATIONS FOR JUNE 1944

wwWw americanradiohistorv com



www.americanradiohistory.com

e%mz//mzde/%ea’(/mn
1@ TRANSFORMERS

L /omee/meommnmumm
‘I eguWnWWﬁcaéomd

Consolidated Radio Products Company specializes in 400 cycle transformers to
meet Army and Navy specifications on airborne communications equipment, and
also, supplies prime contractors of the Signal Corps and Maritime Commission.

} Greatly expanded production facilities on a wide range of small and medium
il 7 _ transformers include Pulse Transformers, Solenoid Coils, Si_sdr_ch
: Coils. Other products include Range Filters and Huisin. '

Consolidated Engineers will also design hunﬂpﬂﬁtr;
for special applicgtions or will Ml',d ﬂl hur
specifications.

COMMUNICATIONS FOR JUNE 1944 o 5
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* The Pan American World Airways
routes shown below are those in exis.
tence on December 7th, 1941. Present
routes cannot be shown.

A sl b4,
y 7 aaﬁa
mceteas A HE

7 Arbe s o
L5001 o0 4 Dossiny
P

.

CIRCRAFT
PRECISION RADIO,

Kansas City, Kans.
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PAN AMERICAN WORLD AIRWAYS continues to perform a vital
wartime service by speeding men and materials to every U.S. front

and outpost ...and AAC Precision Radio Products play an important
part in this service.

As the giant Clippers spread their wings across the world, AAC

Products help to maintain communications along the lifelines of this
vast system which flies to every continent on the globe. These products
i are in use at operations bases, both here and overseas.
’ 1 This is just one example of how the engineering and production
“ skill of Aircraft Accessories Corporation serves the world’s great air-
lines—as well as various branches of the armed forces. As one of
America’s largest producers of transmitters and other precision radio
2 equipment, AAC offers the seryices of its Engineering Department in
| designing special equipment for you, without obligation.

Erecrronics Diviston

KANSAS CITy, KANSAS

J

In war as in
peace the PAA
Clippers serve hu-
manity. Here 1810
pounds of medical

supplies go aboard
atLaGuardiaField.

/| CCESSORIES |/ ORPORATION

gand ELECTRONICS °* ENGINEERED POWER CONTROLS
New York, N.Y: Burbank, Calif. Cable Address: AACPRO
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e Lo hour...

11t day...
11: month...

)
1918 [mI’SII[B WAS SIGNED!

November [0th, 1918 . . . 1,081 men were killed, captured, and
wounded! That extra day may mean your boy's life! . . . Those extra
bonds, scrap, pints of blood . . . will mean Victory sooner! . . .

Are you making the most of your weapons?

Here, at Kenyon, we're mighty proud to be playing
a small part in winning a big war. That is why

every Kenyon transformer used by our armed

forces reflects the same high craftsmanship and
/\ precision that went into our peacetime production.
To bring victory closer, Kenyon workers are de-
/ termined to do their share by turning out good
THE MARK OF EXCELLENCE transformers as fast as they know how.

'KENYON TRANSFORMER CO., Inc. it =

§ e COMMUNICATIONS FOR JUNE 1944
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Type DW-33 d-¢ voltmeters, am-
meters, and volt-ammeters. De-
signed to measure voltage and .
current in battery and battery-
charging circuits on naval alrcrafs.
They meet all applicable Navy
specifications. ‘

o

SEE THE SIMPLICITY AND STRENGTH OF THEIR DESIGN

iw-——-r-d. il —‘-r i

Note the few simple \
parts, and how
strength is built in

by solidly bolting

the element to the
one-piece, cast-
tomol magnet.

=

T T TS e I L = |
—— e L F

- vourg
The same studs that N Uy
bolt the element to
the magnet extend
through the strong
Textolite base, mak-
ing a rigid, compact
structure.

SCALE PLATE ELEMENT ASSEMBLY BASE ASSEMBLY STRONG = THIN INSTRUMENT

...built for tough jobs and long life

COMBAT service on aircraft and in military radio is the crucial test
for any electric instrument. To meet the requirements of such
severe service, G-E engineers went to extremes to gain simplicity and
strength in the design of these new panel instruments.

What isn’t shown clearly in the pictures above is the internal-pivot
construction and how the pivots are mounted to the inside of the arma-
ture shell instead of being secured to the outside of the armature wind-
ing. The pivot shank actually extends through the armature shell, and
is anchored firmly on both sides of the shell by pressing two brass washers

For radio and other communica-
tions service: Type. DW-31 d-c

over the pivot shank. This construction makes the entire element as- voltmeters, ammeters, milliam-
sembly 20 per cent thinner. meters, microammeters; Type DW-
There are many other features: large-radius pivots, hard-glass jewels, 32 radio-frequency ammeters (a-c

thermocouple-type), Cases are

good damping, and ample clearances between stationary and moving el e e tolite.

parts. Added up, these features give you an instrument well able to with-
stand vibration and hold its rated accuracy.

If you want the complete story of how these instruments pack all-
round fine performance in a small space, ask our nearest office for Bulletin
GEA-4064, which covers instruments used for radio and other com-
munications equipment; or Bulletin GEA-4117 which describes those
suitable for naval aircraft. General Electric Co., Schenectady 5, N. Y.

HEADQUARTERS FOR

GENERAL ELECTRIC - FLECTRICAL MEASUREMENT

802-45-6200

COMMUNICATIONS FOR JUNE 1944 o ¢
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e/ 75 Moare Coclo

IN MINIATURE !

&W MIDGET

Now, for the first time, you can get
B& W Air-Wound Coils in very small
sizes from V2’ to 1%’ diameter, in Y3
steps, and in winding pitches from 44
to 4 turns or less per inch. Almost any
type of mounting can be supplied.

Applications for these tiny coils in-
clude: coil switching turret assemblies;
intermediate frequency transformers;
high-frequency r-f stages (low-powered
transmitter or receiver); all types of
test equipment involving tuned r-f cir-
cuits; high-frequency r-f chokes, and
numerous others.

INDUCTORS

The coils have a high Q, due to the
almost total absence of insulating
material in the electrical field. They are
exceptionally light in weight and ex-
tremely rigid. Normally wound with
tinned copper wire in sizes from #28
to #14, they can also be supplied with
coin silver, coin silver jacketed, bare
copper, or phosphor bronze wire. All
types may be equipped with either
fixed or variable internal or external
coupling links, or other non-standard
features. Samples on request to quan-
tity users. Send us your specifications!

BARKER & WILLIAMSON

235 FAIRFIELD AVENUE

UPPER DARBY, PA,
SEMBLIES
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[N transmitting tubes operating in
military communications at ultra high
frequencies, long life and uniform elec-
tron emission are imperative require-
ments. The photograph illustrates one
interesting tube manufacturing opera-
tion with the tungsten filaments being
“Hlashed” in a hydrogen atmosphere as
a prolection against oxidation.

North American Philips engineers
build long life expectancy, optimum elec-
tron emission and all-round satisfactory
performanceinto every NORELCO tube
they manufacture.

Although all the tubes we produce
now go to the armed forces, we invite
inquiries {rom prospective users. A list
ol tube types we are especially equipped
to produce will be sent on request.

- - -

In the North American Philips Company, there is gathered together a
team of outstanding electronic engineers, captained by one of America’s
leading physicists, and coached by a group with world-wide experience
resulting from fifty vears of research and development in the electrical
field. This new combination of technical talent has at its command
many exclusive processes that insure electronic devices of the highest
precision and quality. Today, North American Philips works for a

United Nations’ Victory; tomorrow, its aim will be to serve industry.

scillator Plates;

. (@]
CTS: Quartz 3 Cathode

tting, Rectifier an

atus, X-ray
. Searchray {X-ray) Apparatvs
R(']Y Tut')es'A aratus; Medical X-ray Equnpm?nt,
Diffraction APP T o

. Electranic
ol'e/co ELECTRONIC PRODUCTS by Tubes and Accenseron, rrequency Meters
- b |\:‘s":mFreq:Jency Heating Equipment; D?ng,ond
ORTH AMERICAN PHILIPS COMPANY, INC.  Ciwaibaenm prodvcss fne BTt our
Executive Offices: 100 East 42nd Street, New York 17, N. Y. Di:;s',,\;,:,I,h:re;tnronii:Showr;om.
Factories in Dobbs Ferry, N. Y.; Mount Vernon, N. Y. Indvs
(Metalix Division); Lewiston, Maine (Elme_t_[ii_vision) D

NORELCO PRODU

Amplifier, Transmi

COMMUNICATIONS FOR JUNE 194+ o 1!
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WHEN IT'S OVER “OVER THERE“

IRC will be in a specially favorable position to
supply </l types of Resistance units—of high
Quality—in large Quantity—at low costs made
possible by mass production.

FIRST IN WAR ... FIRST IN PEACE

Produced by the most modern and efficient man-
ufacturing methods, tested and perfected to meet
the exacting demands of war, IRC Resistors will
maintain their leadership as first choice of elec-
tronic engineers, manufacturers and service in-
dustries of tomorrow. . . . You are invited to

consult our engineering-research staff
now, in confidence, on any resist-
ance problems connected with your S
peacetime products. .

12 e COMMUNICATIONS FOR JUNE 1944

A I(R)C k

CHECK THESE FEATURES OF IRC PRECISION
WIRE WOUND RESISTORS

V. Most rigid specifications on enameled wire.

2. Largest size wire used for each resistance
value and size.

3. Steatite ceramic (with baked impregnation to
prevent moisture absorption and to protect enam-
eled wire from surface abrasions).

4. Specially designed winding machines elimi-
nate stress and strain, avert damage to insula-
tion and minimize fatigue of wire.

S. Baked impregnation of winding

? 4, insures that wires remain rigidly in
# Place and that resistors are inde-
pendent of temperature variations.

S

www americanradiohistorvy com
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Chicago and Southern Air Lines

depend on
WILCOX RADIO EQUIPMENT

The “know how” that comes only with
years of experience in research, ex-

eriment and proved production, is
behind every piece of Wilcox equip-
ment. Its reputation for reliable per-
formance makes Wilcox preferrec{) by
major airlines. Military operations in
all parts of the world today also utilize
Willcox installations for dependable
communications.

WILCOX
 ELECTRIC
. COMPANY

Manufacturers of Radio Equipment
Fourteenth & Chestnut
Kansas City, Mo.

hotographs,

i

‘dourtesy Chicago &
. Southern Air Lines

COMMUNICATIONS FOR JUNE 1944 o I3
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BODY (302)

BODY (400)

CENTRALAB occupies a distinctive place in the industry with its Coil
Forms of Steatite and Centradite*. Countless new uses for these cera-
mics are being developed daily in industry. The unique electrical and
physical characteristics of these ceramics are being combined in var-
ious ways to form new applications. Our laboratory and engineering
facilities are at your disposal. Write for Bulletin 720.

Pr__odiqcers'c;?f;z.-.\/driéble T ' ‘ ¢
Resistors * Selector ' @
Switches. s Ceramic Ca- IN
pacitors, Fixed and Vari-_ | S BE-UN\ON
able  StedtiteInsulators. pDivision SRS : 5

—

GLO

14 e COMMUNICATIONS FOR JUNE
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*Centradite is the ideal
where low thermal ex-
pansion, high resistance
to heat shock, low por-
osity ‘and low loss fac-
tors are required. o

c., Milwaukee
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Y cooo vews ror TELEVISION/

Since National Union established new produc-
tion records on cathode-ray tubes—the dream
of low-cost television for the average post-war
home has taken a long step toward fulfillment.

Consider the fact that National Union has suc-
ceeded in raising its cathode-ray tube pro-
duction to a volume many times greater than
the combined pre-war C-R tube output of
the entire industry! To achieve such a produc-
tion miracle required, of course, completely
new techniques, new mechanical aids to opera-
tors, new quality control measures. But above
all, it requirec( imagination and technical
capacity to cut loose from the long prevalent
conception that the manufacture of cathode-

ray tubes was strictly a laboratory project.
N. U. engineers proved that these laboratory
techniques coxld be adapted to high speed
streamline mass production. And, it is signifi-
cant that N. U. C-R tubes have acquired at the
same time an international quality reputation,
with special distinction for their superior
fluorescent screens.

In the post-war expansion of television, as in
other applications of electronic tubes for home
and industry, National Union achievements in
engineering and production have set new hori-
zons. Remember to count on National Union.

NATIONAL UNION RADIO CORPORATION, NEWARK,N. J.
Factories: Newark and Maplewood, N. J.; Lansdale and Robesonsia, Pa.

COMMUNICATIONS FOR JUNE 1944
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Give critical plants the protection of Pearl Harbor installations have proved
Browning Signal System with its bal- efficient, dependable, economical.

anced-capacitance electroniccircuit,
Browning Frequency Meters are accurate

which saturates vulnerable areas and to .005%. Pre-check public utility and
other emergency radio systems. Assure
releases guards for productive duty. Pre- signal clarity.

ILLUSTRATED LITERATURE UPON REQUEST

)
LABORATORIES, INCORPOR
WINCHESTER, MASSACHUS

H‘””“”"”u
]

“

R

A

T
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.
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No. 539 Portabic
Recorder

Fifteen minute transcriptions play back with split-
second accuracy.

Where seconds count, maintaining broadcasting
schedules or dubbing sound to synchronous-driven
movie films, you're offered the perfect timing of the
Fairchild Portable Recorder turntable drive.

The motor is synchronous. The drive is positive.
Two speeds: 33.3 rpm by worm and gear; 78 rpm by
precision friction-ball-race stepup. The only necessary
interlocking device to other synchronous equipment
is the A.C. line.

kel

perrect
timing

With professional use in mind, all Fairchild portable
recording instruments are built to meet the exacting
requirements of the radio and communications fields
To electronic skill Fairchild has added the plus of
exceptional mechanical skill —skill long practiced in
.0002" tolerance production of aerial cameras, aircraft
sextants and aircraft computing gun sights

The result of persistent research to provide studio
quality recording in the field is the Fairchild No. 539
Portable Recorder. Descriptive and priority data are
available.

CAMERA iy

AND INSTRUMENT CORPORATION ! \

88-06 VAN Wyck BOULEVARD, Jamaica 1, N. Y. + New York Office: 475 TENTH AVENUE, NEW YORK 18, N. Y.

il SOUND EQUIPMENT-PRECISIONIZED —mechanically and electronically— FOR FINER PERFORMANCE

COMMUNICATIONS FOR JUNE 1944 o
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Type 715-A

Laboratory-type

7 OSCILLOSCOPE

Triggered Sweep and
Time-Base Marker

A “‘custom-built” design now available for the
first time for general use—especially suited for
war work—ideal for post-war problems.

10 Important Features

1 Triggered sweep—individually triggered by each
signal.

2 Time-base marker; one microsecond intervals.

3 Sinusoidal horizontal spot deflection at power
line frequency with adjustable phase control.

4 Extended frequency range vertical amplifier
flat to 10 megacycles.

5 High vertical deflection sensitivity (.66 volts/
inch).

6 Precisely compensated attenuator for vertical
amplifier,

7 Calibration meter to permit direct determination
of amplitude of any voltage component in signal.

8 Low input capacity and high input resistance
for vertical amplifier.

9 Complete absence of cross-coupling between
horizontal and vertical deflection circuits.

10 Regulated power supply to insure steady pattern
on screen independent of line voltage changes.

¥
|
P |
" .
L g 0 T Conmon o8 ML panio CORPORATION OF AMERICA
Section Ravio €0 -
Camden: ew Jersey - - RCA VICTOR DIVISION « CAMDEN, N. J.
i - _ LEADS THE WAY.. In Radio. . Television .. Tubes. .
| W - ) Phonographs . . Records. . Electronics

- ‘
Sudden condenser charge and Externally synchronized and expand- The same charge, expanded 1000 Applying a one-microsecond time
1 subsequent discharge as seen on 2 ed 50 times, revealing the true form 3 times, permits detailed observa- 4 base marker allows determinatio:
ordinary oscilloscope. of one of the charges in Fig. 1. tion of the wave front, of time intervals during the cycle.
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That is the plus element you get at no extra cost.* Many manufacturers are producing
'plugs and jacks, some are very clever copies and some are not so clever. Some of these
manufacturers are experienced in making electrical parts and many are not.

In Johnson you get the benefit of a quarter of a century of experience in manufacturing
radio. transmitter components and assemblies—a manufacturer who knows transmitter parts
requirements and in fact, to assist the war effort, is actually building transmitters for the
armed forces. Johnson engineers are therefore thoroughly familiar with the applications and
functional requirements of all transmitter parts and these parts become more than mere
mechanical assemblies. Many products are original Johnson designs and considered standard
for comparison by the industry.

Whether the new “miniature” plugs featured above, the "standard" plugs manufactured
by Johnson for years, or “specials’ for particular applications, Johnson plugs and jacks are
designed by the same engineers, produced by the same skilled hands, and carry the same
Johnson guarantee of quality.

If you have a plug or jack problem, write or call for Johnson's recommendations and
quotation. Johnson is especially well equipped to furnish complete assemblies of plugs and
jacks, using any insulating materials, and in combination with other metal parts.

*In most cases Johnson plugs and jacks are actually less because of quantity production.

Do you have the new catalog 968E?

JOHNSON

a 5amoa5 name in_.-}gddiq'

¢
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Guthman Engineers recognize that the important

d in Frequency Modulation receivers is to

wide band 1F coils. Guthman

nee

have excellent

high gain I F coils operate on frequencies from

¢, and provide maximum fre-

4.3 mc to 30 mc,

quency stability.

UTHMAN

Leader in
9W

Do Your Best . .. Invest in Bonds!

“1 I 7|¥{*

1s SOUTH THROOP

PRECISION MANUFACTURE STREET: CHlCAGo
UFACTURERS AND ENGINEERS OF RADIO AND ELECTRICA

) =LEL L EQUIPMENT

[ ]
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g ou remember him, the kid nexif#
&;\ door who tinkered with short wave
radio. Well, he's in uniform now;
calling his CQ from foxholes in Italy and steaming
Pacific jungles. Maybe, he's a radio operator on a bomber J
...perhaps, he’s an instructor. Whatever it is, you can be sure i
that his knowledge and experience are serving to help build a [\
wartime communications system. Yes, from the hams came ready
trained instructors, operators and engineers at a time when skilled
technicians were vitally needed.

The radio amateur will be back one of these days,
back to his much-loved tinkering. He'll want new equipment to add to his

short wave rig. . . . He'll be looking for a JENSEN speaker because he wants highest
fidelity in music, code and voice reproduction. There is no finer

acoustic equipment than JENSEN reproducers.

?

c_////lii /t//(llé’/(((}’(*i’d (/n(/ @eﬂ gfyazmu

) |
%/c%}lzé g_C%'ﬂ-(/J/l.é‘ ngl{%?}léll'[ \ r ‘ e n 6 e “ 1

RADIO MANUFACTURING COMPANY |
6601 S. LARAMIE AVE. CHICAGO 38, U. 5. A

22 e COMMUNICATIONS FOR JUNE 1944



www.americanradiohistory.com

roadcasting

ommercial

2
B
,‘C

UNITED 949-A

Efficient h. f. oscillator

tube, one of a great many
UNITED types now available.

zatbermy

>,

lectvic
Welding

ilm-Sound ~ A
from 1o

—is assured for long service life when you use UNITED
overnment Tubes. Despite the urgent demands upon us for tubes to
Army, Navy & Aviation fill military needs, we have done surprisingly well in
keeping other essential requirements supplied.

Loyl s>

O

Werite for new catalog giving descriptive
Zgl.? Frequem‘)' data covering an extensive range of
Hedtlng tubes for electronic power applications.

ndustrial |
s| Electronics

o .and so on, throughout ELECTRONICS =255 COM PANY

42 Spring Street ° Newark 2, N. J.

ke

=

the "al/)/mbef” of
boundless electronic

b (l/)/){i(‘(l[[b}]s ‘ Transmitting Tubes Exclusively Since 1934
COMMUNICATIONS FOR JUNE 1944 o 23
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W BUT TIME WILL REVEAL
THE STORY OF

@/ﬂﬁfe ENGINEERING

Long before Pearl Harbor . . ."specialized
communications equipment by Doolittle”
was well and favorably known to aviation,
broadcast and police radio engineers.

Since then . .. Doolittle Engineers have
constantly been at work developing and
producing vital equipment for the Naval
Aircraft Factory and the Bureau of Aero-
nautics, to hasten Victory.

Their added experience will bring im-
portant benefits to future peacetime com-

munications. Look ahead . .. with Doolittle.

RADIO, INC.

e, R, Y —

7 Back the Attack Builders of Precision Radio Communications Equipment
Buy More War Bonds 7421 South Loomis Boulevard, Chicago 36, lllinois

COMMUNICATIONS FOR JUNE 1944 o 2§
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#’%ﬂ”ﬁ/// MBIYS had berter be right. ..

WE'RE thinking not only of the
metering and measuring instruments
in the plane that toes the take-off
line. To be sure, they are of great
importance—but just as important
are the hosts of metering, measuring,
and testing instruments used in the
creation of his plane, its guns, its
accessories, 1ts fighting efhiciency. If
any meter down the line was wrong—

his chances of safety and success are
dangerously reduced.

In a hundred thousand ways, the
safety and progress of us all depend
on the accuracy of measuring, meter-
ing, and testing instruments. To
create such instruments—to build
into them the priceless quality of
sustained accuracy*—is a responsibility
that the Boes organization, thanks

to its experience and skill, is qualified
to shoulder.

* SUSTAINED ACCURACY is not an easy
quality to achieve. It must take into account
all factors of use—must then employ the de-
sign, the alloys, the construction that infalli-
bly protect an instrument against all threats
to its reliable performance. Such instruments,
obviously, must be built with performance—
not price—in mind. We invite the inquiries of

i
!
n
|
!
E

§

those who are interested in such standards. !

ISt ments

e e ——

for Measuring, Metering & Testing Equipment Y¢ The W. W. Boes Co. Dayron, Obio!
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PRESTO IS 10 YEARS OLD

In 1934 Presto made the first commercial cellulose coated recording disc.

L.At the time there were perhaps 3 or 4 instantaneous recording studios in New
! York making recordings on plain aluminum. We sent these studios samples
}of our new coated disc and a steel needle to cut them.

| They were amazed. Never had they heard a record with so little surface
!noise . . . such perfect musical response.

| Presently we received an order for 100 discs and the entire plant
i_persormel (all 5 of us) worked a week to fill the order.

| Already we had made a few recording turntables which we offered, among
{others, to broadcasting stations and schools. Often as not they asked,
! *“What use would we have for those things?”

lTodaly thousands upon thousands of Presto recorders are in daily service
| all over the world. On this, our 10th birthday, we want to thank you

{for having helped us to grow and to assure you that we will
continue to do our darndest to give you the best recording
equipment we know how to build.

Presto Recording Corporation, New York 19, N. Y., U.S. A.

World's Largest Manufacturers of Instanta-
neous Sound Recording Equipment ond Discs

www americanradiohictorv com

Buy more Bonds dur-

ing the 5th War Loan

— Double what you
did before.
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SR A
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e L S N RO T

.‘PI.""X: o

o

INSULATION COMPANY

4635 Spring Grove Avenue
CINCINNATI

THE| FORMICA

Hepplewhite won fame on design alone. Others could use
equally good wood and cut just as good dowels and dovetails.
But in today’s competition you can and must back better design
with superior materials tailored to the function of your products.

Chemicals have been tailored into dozens of plastics and each
like Formica laminated plastic into many grades with differing
properties which make them exceptional for specialized use.

The strength, machineability, dielectric properties, stability of
dimensions, moisture and acid resistence of Formica have caused
its wide application in communications and other electrical uses.
Now is the time to inquire about the interesting properties recent
Formica research makes available for your post war products.

32, OHIO
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umn

—for the 5th War Loan drive during June
and July. The need for the 5th War Loan
is immediate, crucial. For impending
events may make the 5th the supreme
financial effort of the war.

The U. S. Treasury has set the overall goal
at $16,000,000,000 — $6,000,000,000
from individuals alone. This is the big-
gest sum ever asked of the American
people—and it must be raised.,

That's why the U. S. Treasury asks Man-
agement and Labor to sit down together
and organize—NOW!

For organization—good organization—
has been responsible for the excellent
showing of the payroll market. And its
most important single superiority has
been personal solicitation—desk to desk,

e
ra B )
employees

e Al \

LABOR

bench to bench, machine to machine
personal solicitation. 71% of all persons
on payroll deductions were solicited for

the 4th War Loan.

Now, to personal solicitation, add the
sales incentive of a definitely established
plant quota. Build your campaign around
a quota plan. Set up departmental goals.
Stress percentage of participation fig-
ures. Stimulate group enthusiasm.

In planning your quota campaign, work
in close cooperation with the Chairman
of your War Finance Committee. Every-
thing is set to make the 5th War Loan

drive a huge success—with your help!

1 000 Employee®
$1oc') 000 Cash Qo

(Note: You've read this message. If it
doesn’t apply to you please see that it
reaches the one person who can put it
in action!)

T a')se d
onds to

The Treasury

COMMUNICATIONS

This is an official U. S. Treasury advertisement— prepared under the auspices of Treasury Department and War Advertising Council
30 e COMMUNICATIONS FOR JUNE 1944
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MANAGEMENT

e Department acknowledges with
appreciation the publication of this message by
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HOW TO GET IT
If your commyinity can show a
vital public or military need for
a Police Radiotelephone System,
simply file your application for
allotment.using WPB form 541.
For full information on how to
get yours, write or phone and
our.Motorola Field Engineer
will getyou started at once. There
is no obligation involved.

THREE-WAY F-M POLICE RADIOTELEPHONE SYSTEM

Alabama joins the growing list of States provided with the

efficiency of a Motorola F-M Police Radiotelephone System.
Nineteen strategically located Central Headquarter Stations
equipped with three-way radio put State Police Authorities in
constant touch with the 115 three-way radio patrol cars on
Alabama’s highways. All parts of the State are blanketed;
State police forces are mobilized instantly; needless cruising
is cut to a minimum; man power is conserved. Motorola

designed, built, installed and services the entire system

Write or phone for full information today

GALVIN MFG. CORPORATION - CHICAGO 5]

COMMUNICATIONS FOR JUNE 1944 ® 3!
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T e S o
he speedy little PT boat won its
place by performance, and that’s the
way Hammarlund variable condensers

did it — by top performance in every

branch of communications.

S THE HAMMARLOND M. 0, I, 460 W.30°ST. ...

MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT

o

OFFICIAL U.S. NAVY PHOTO
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J UNE,

1944

ACOUSTIC CONSIDERATIONS IN 2-WAY
LOUDSPEAKER COMMUNICATIONS

by A. J. SANIAL
Chief Engineer
Powers Electronic and Communication
Co., Inc.

1)

il
HE use of reversible loudspeaker
systems for two-way voice com-
munication provides an impor-
tant advantage over other forms of
| communication, because it is possible
to signal or carry on a conversation

with another person at a considerable
distance, at which point no equipment

SOUND ENGINEERING

is necessary. This is made possible by
loudspeakers that amplify voice and
project it in one direction and then
permit pickup by a distant voice with
the same units, ampllfymg the input
to a practical volume in the other di-
rection.

The most practical and economical
audible communication systems are of
the so-called talk-back type. A talk-
back loudspeaker system is one in
which the loudspeakers are used alter-
nately as sound pickups or micro-
phones; that is, the same electro-
acoustic device is used for a dual pur-

www americanradiohictorv com

pose, a single amplmex system being
switched so that in talking back, the
loudspeaker is transferred from ‘the
normal amplifier output connection to
the amplifier input. Although it w ould
seem that such systems are inherently
simple, and any spec1al considerations
of the acoustic problem involved would
not be justified, this supposition finds
itself discarded when we have to pro-
vide transmission and pickup of the
human voice, navigational or other
signals, etc., over distances up to one-
balf mile. It is also necessary to give
special consideration to very noisy lo-

COMMUNICATIONS FOR JUNE 1944 e 33
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POWER AMPLIFIER PI-!

GRID TANK &

HE radio-frequency power
amplifier incorporates the power

tube and resonant external plate

load impedance. The approved type
which gives better suppression of har-
monic components in the load incor-
porates a = network tank circuit. It
also provides convenient connection fa-
cilities to different output circuits,
especially transmission lines without
the necessity of coupling coils, with
their losses, space needed, etc. A
tvpical neutralized class B or C power
amplifier of this type is shown in Fig-
ure 1. The = network includes induc-
tance L and capacitors C, and C.. The
tube and tank furnish power to an
external load impedance Z;. In many
cases this latter consists of the input
impedance of a radio frequency power
transmission line terminated in its
characteristic impedance 7Z,, so that
Z; becomes a pure resistance R, equal

o
to J at all except the very high
(O
radio frequencies.! The case for which
7. is not non-reactive will be con-

36 e COMMUNICATIONS FOR JUNE 1944

L{R) 7 NETWORK
'i.'.v. i . -

¥ e

IRANSMISSION LINE

Figure |
Pi-network tank circuit
of tuned r-f power am-
plifier.

°

sidered later, but let us assume for the
present Z,= R, + jO0.  The funda-
mental frequency component plate cur-
rent amplitude, I,.,, is calculated from
the exact method or from one of the
approximate methods  described in
radio engineering literature. From
this the required external plate load
impedance r, is found, as usual, from

(Ebb - Elnlu)

Iy e ——

lp—l

plate supply voltage, and E,..., is the
minimum plate voltage. The impedance
looking into the = network at terminals
1, 2 is then r, + jO when the load re-
sistance Ry is connected. The calcula-
tion of the network constants (param-
cters) may be quite a complicated task,
even involving cubics or higher degree
equations. Methods have been given
for the solution of this problem, and
this paper describes a simplified, but
exact method, in which the network
1s reduced to an equivalent simplified
parallel resonant impedance having an
assumed effective circuit Q.. Tt would
be convenient to specify a desirable
value of tank circuit efficiency, but this

where E,, 13 the

Figure 2
Simplified equivalent
parallel resonant tank of

power amplifier.

www americanradiohictorv com

by H. A. BROWN f

Professor of Electrical Engineering,
University of Illinois

leads to ditficulties of complexity in the |T

network solution.
specified, and is the rather low value.i
customary for loaded power amplifiers, |

the tank circuit efficiency will be high ﬂ

if the O of the tank inductance, L,
Figure 1, is high, and the latter may
he specified to be at least 300, or 400 ,
for properly designed coils. In fact, it
is very important to speciiy Q. and to
limit its value to 15 or even 12, In

tortion when the ampliier output is!
modulated. In this treatment, losses in |
the capacitors C, and C, will be neg-
lected, which is justified with modern
low-loss design types.

Equivalent Parallel Resonant Circuit ]

. 5o |
Since the impedance at I, 2, Figure |

If, however, Q. is 'r

i

AN |

order to reduce the possibility of dis- g
i

im

§

1

lfﬂl

[

1, must be non-inductive and equal to 19(
R

r,, as explained, the tank circuit, in-

cluding the load, must be at unity |
power factor; its total susceptance
must be zero.
equivalent to the parallel resonant cir- l

 §

We then can make it ‘Tu

cuit of Figure 2, in which L. and R, ||
in series, represent the equivalent in- |

ductance and resistance of L, in series
with the parallel combination of C, and .
R. in Figure 1. C,, of Figure 2, is,
of course, the same capacitance as C,,
in Figure 1. In the equivalent parallel
resonant (unity power factor) circuit,
the susceptance of C, must be equal to
that of L. and R.. TFor this circuit it
is readily proven that the input im-
pedance is

I«e

Z =
Ci R.

at unity power factor. :

1f the tank circuit of a power ampli- “

fier is of the form of Figure 2, it hasi

been long recognized that the effective

+0j = 1y + 0j (1

Q. should be between 10 and 15 for ||

satisfactory operation when the ampli- 'J|

fier carries load. If Q. is less than
10, the fly-wheel effect may be insuffi--
cient to maintain essentially constant|
load current between the short time
plate current pulses in a highly biased
class C amplifier. Figure 2 shows how |
the load is placed upon such a tank cir--
cuit, and R, is really the sum of the!
tank coil effective self resistance, plus!|
that trausformed into the tank coil byx"r
coupling coil L,.. Thus L, is readily ’

shown to be equal to the self induc-

e,

H
TRANSMITTER DESIGN AND APPLICATION“-W
4
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NETWORK TANK DESIGN

A Discussion

of

R-F Coupli

ng Methods...

Typical

Application

Problems

Analyzed

tance of the coil minus the inductance
-ransformed from L.

We propose to apply the customary
ralue of the “effective” Q or Q. to the
sortion or branch L (R), C.—%s of
the = network tank circuit of Figure
I. Certainly this branch, illustrated in
Figure 2a, will be a net positive reac-
itance (negative susceptance) if the

| impedance between I and 2, Figure 1,
is to be a resistance, r,. The storage

1
(factor' must have the cus-

o C: R,

| tomary limits, 10 to 15, and the net
positive reactance o L. divided by
'R, must be not very different from the
i storage factor, if the value does not
fall below 10. We should recall that
in case of Figure 2, the net etfective
. inductance is less than that of the
tank coil, by the amount of the induc-
. tance transformed into L from load
. .coupling coil Ln, by Lenz’ law. Then
L. for the = network is also less than
L, due to the presence of C. and %
(R, usually) as shown in Figures 1
. and 2a. Even if we wish to specify

oL w L.

, we find

instead of
R. R.

" from calculations shown in Table 1,

that values obtained for L and L. do

not greatly differ, varing from 10 to

limits for

case of Figure 2 we have, as explained,

wle
Qe=— (2)
and from equation I
wLe Qo
=ry—=—
@ C:Re w Cy
from which
Q
C= for Figure 1 (3

W Iy

and the problem of calculating C, is
thus simplified, when we select a de-
sirable value for Q.. The determina-
tion of C, and L of Figure 1 is not
quite so simple, but is readily obtained
with the aid of the easily proven par-
allel resonant circuit relation that
Re2 + w‘.’ Leﬂ

Re

This is the reciprocal of the conduc-
tance of the coil-resistance branch of
Figure 2, and is the input impedance

(4

I'n = -

at the parallel-resonant frequency
o

f. = — . Equations 1, 3, and 4 con-
27

tain the three unknowns C,, L. and R..
From these
°
Figure 2a
Vector relations in a pi-network tank circuit
with connected load resistance (not drawn

I'n 't

Ree — (%)
14+ Q2 Q.
and
Q. R.
Le=— (6)
w

Thus, the equivalent parameters of
Figure 2 are readily solved from
known quantities.

Calculation of C: and L

Referring to Figure 1, L, C; and Rs
form a series-parallel circuit whose
equivalent series impedance is to be
found. The admittance of C. and R in
parallel is

1
\vg-:;: -—-+ ij‘_‘

3

and the impedance is

1 Re—jwRSCe
Fog = —= -

- (6a)
1+ o* R G

The resistance and reactance terms of
equation (6a) are

Rs
Re-y = ———— - and
1 4+ «* R3 G
w Rs* Ce
Now = -] (7)
1+ & R&Ce

The reactance of the combination L,
C‘Zv R is

20 per cent. Such variation in effective to scale). ol — wRSC oL 8)
circuit Q is not serious. Now in the ° 1 4+ R Cy °

b

:

x I e

| o T 1 |

! i} | | Tank EleI
il Qs tixed [ Co 3 & 5 _:f L 202 2.0 2
b ' — ¥ e |
i : Z—rb»E“ = S'ZZ-R ‘ ¢ [wLew’LRSCI R,
B AL A E!'I__—'.':rf_." i, e ——y

[ E._ R Y ; i'.—"r); .f‘ | * u‘:j l u.-L_- .IR E

| ! ) : —_=C, =L,

i Q. (s fixed I, i = Resistance Load

(specified) B T ) ! ]
o S' R, = FJI 2
S e : ! T RN

i L'-"h—._._q__ B Rs £ quivalent Series A

i e ) i " crrcuit betweenS Ty b G Sa
‘i"ll-; : ———'L_'___:hh['- S-l-cz and S' given thus * i, Il By €t

H-'i'_

M_,'!‘RANSMISSION DESIGN AND APPLICATION
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because we assume that Figures 1 and
2 are equivalent. In like manner

R,
1 + w* Ra? Cg?

Re 9

where R is the effective self resistance
of tank coil L at resonant irequency

(=

the O of this coil, and, of course, it
must be of a high Q design to give us
high tank circuit efficiency. This latter
will be given later. Then the value
of R from

w

2%

) - Itis desirable to specify

wl wl.
Q=

R

R

or

Q

is substituted in equation 9, and ihis
with equation & contains only two un-
knowns, L and C.. Solving the re-
<ulting quadratic equation for C, we
chtain

b*
— —-c

4

[}
C:=- — =+
b

P

where |
1
b=—ouoo ,
w(0Le- QR.)

(¢Le~QRe) + QRs J

(10)
and

=

W Ry? (0 Le-Q R)

Using reactances for the = network
parameters, X, is given by the equation

-m ]
Ne=—+ ¢f — - |
2 4
where '
Rs* ,

m=— — |
(QRe=X.) - O R, r (11)
11(C |
I\; (QR \ ) ’
n=— : e
(()R \ Y)-Q Ry
and |
Xe=wl. J

If X, is positive only, a useful solu-
tion is not obtained, because the shunt
branch of the = network must be a
uz/mmtance in order to aid in bypass-
ing the harmonics of the fundamental
frequency f.. Tt is important to note
that equation 10 shows only one value
is allowable for C:, and C: is also a fixed

value from equation 3. Hence it is not
permitted to design the m network sec-
tion for a cut-off frequency. This is due
to the specifying of the value of Q..
Any attempt to change L, C, or C,
changes Q. in a complex manner. A
vector diagram for the = network plus
load circuit is shown in Figure 2a.

After C. is obtained from equations
10 or 11, and again using equation &,
we have

R:* C.
L=1.+ = (12)
l 4+ w* R Cs?
ar
Qv T R:;: C o
L= o (13)
@ (14 Q. 14 o R2CH

with the aid of equations 5 and 6.

Case of Reactive Load

When it is desired to drive two or
more elements of an antenna array, the
transmission lines feeding the elements
are often connected to points on a
phase-shifting network. The input -
pedance to this network is then s,
having a  reactance tern. Thcn
/=Ry 4+ jX,, and the resulting
formula for C, is then different than
cquation 0. This method of solution
i< similar to that for equation 7 and
vields

/3+ | B
e

where

2 =

(2Xs (Re-w].) ~w (R Xs) ]
[ Le (R + Xo*) + 0 R (X~ Re?) |

and
[@ (Le=Xa) + Q (Re~Re) ]
[0°Te (R4 Xa?) 4 @ Ro(Xe? = R?) |
(14)

¥

Rs and X; must, of course, be deter-
mined from the design of the phase-
shifting and coupling device feeding
the transmission lines.

Efficiency of m Network Tank

Returning to the case where the =
network tank feeds a properly termi-
nated line, whose input impedance is
R, equation 9 gives the total equiza-

lent series resistance oi tank coil L in

series with C; and R; in parallel. The
equivalent series load resistance is that
of C. and R; in parallel and is
Rs
Ro = - .
1 4 o*CPRs*

The ratio of R, to R. is the tank-
circuit ethciency, and this becomes

1
R D o
p— (1 + w? R:;')Cs') + 1
R
w],
where R=—
Q

Sample Calculations

let us assume that
x 10°

As an example,

r =79 ke, o =5

R, = 72 4 U

Q of tank coil = 300

Q. of equivalent parallel resonant cir-
cuit tank (Figure 2) = 15

From equation 3, C, = 300 mmid

From equations 5 and 6, R, = 44.2,
L.=-132.6 uh

FFrom equation 10, C. = .00234 mid,

and from equation 13, L = 139.7 l

uwh

For tank circuit efficiency, we have

from equation 15

& = 95% (nearly)

It we change some of the assumed
values, such as R, Q., etc., the cal-
culated values will change, as shown
in Table 1. We note that increasing
R from 72 to 300 ohms reduces C,
somewhat, but not as much as one may
expect.  Finally, Q. is decreased from
15 to 12, as is recommended by most
authorities. The results are shown in
the bottom row of Table 1. An in-
teresting result is the substantiai de-

.crease in the value of C, when Q, is

lowered from 15 to 12,

Distortion Reduction and Harmonic
Suppression

When the amplifier output is ampli-
tude modulated, the exact determina-
tion of the degree of amplitude and fre-
(uency distortion.is involved. It really
requires performance calculations at
the modulation peak as well as at car-

(Continued on page 92)

% Tank
w (27 §,) Q r» (ohms) @ Ri: (ohms) R. fohms) L. (zh) C.(mmfd) C.(mfd) L (uh)  Efficiency
5 % 10° 300 10* 15 72 442 132.6 300 .00235 140 95
5% 10° 300 10* 15 300 443 132.6 300 00166 153.4 93
5% 10° 300 10 50 300 4 40.0 1000 .006 46.8 82.7
5% 10° 300 5% 10° 15 300 222 66.6 600 .00242 82.0 93.8
5% 10° 300 10¢ 12 72 69.4 166.5 240 .00079 170.3 95.8

Table 1
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e is used. ..

VAT i CLECTRONIC CALIBRATOR

) A recently designed automatic calibrator for fre-
> . quency meters used in conjunction with adding ma-
chines largely eliminates tedious hand calibration,
man hours, reduces element of human error, i
£p fads production. ‘

00066¢))

Thoto Courtesy Philco Corporation

THERE'S A JOB FOR

Relays v GUARDIAN

The Philco 126-tube Electronic Calibrator employs a system of fast and slow-
acting relays and solenoids to bring about desired end actions. One application
is the transferring of readings from the storage bank (shown above) to the key-
board of the adding machine. Operated by the plate current of 0A4G tubes the
relays on the storage bank energize the adding machine solenoids which press
the proper number key of the adding machine.

Series 4 Solenoid

The Guardian Series 120 relay used in this application is a small, sensitive
unit having a minimum power requirement of 0.5 VA and an average of 2 VA. Consult Guardian whenever a
Coils are available in resistances from .01 to 6,000 ohms. Contact combina- tube is used—however—Re-

: : 3 . : lays by Guardian are NOT lim-
tions up to single pole, double throw with 12.5 amp. points. Send for Bulletin 120. ited to tube applications but

The solenoid is Guardian Series 4 available for either A.C. or D.C. use. Series are used wherever automatic
4 A.C. at a maximum stroke of 1” permits a pull of 14 oz. intermittent duty, control is desired for making,
3 oz. continuous duty. Series 4 D.C. at a maximum stroke of 1" permits a breaking, or changing the char-

| pull of 6 oz. intermittent duty, 1 oz, continuous duty. Send for information, acteristics of electrical circuits.

GUARDIAN (G ELECTRIC

1623 -G W. WALNUT STREET " CHICAGO i2, ILLINOIS

A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR (NDUSTRY
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CHARACTERISTICS]

by CLEDO BRUNETTI

ief, Production Engineering Section, National Bureau of Standards,
Chiet, BN Washington, D. €.
Forrgerly Assistant Professor of Electrical Engineering,
Lehigh University

r I'\HE retarding-teld  negative

. transconductance  device  or
transitron is now being used in a

large number of applications including
the design of oscillators* **, special cir-
cuit components”®®", and timing and
trigger circuits®. The simplicity of the
circuit coupled with its versatility make
it a practical solution to many labora-
tory problems. While the theory and
general properties of the device have
been covered in earlier papers"**, oc-
casionally an experimenter is con-
fronted with the realization of having
a circuit set up directly as described in
the literature and yet refusing to func-
tion. A careful review of the situation
will generally show, however, that
some essential feature has been over-
looked. While the circuit of the transi-
tron oscillator is, for example, much
simpler than that of the feed-back tvpe
of oscillator, certain fundamental re-
quirements must be met in any oscil-
lator before it can be expected to func-
tion. In the transitron oscillator, Fig-
ure 1, the requirement reduces to meet-
ing one condition, namely satisfying the

Figure |

Transitron oscillator. Typical operating values with 58 are: L =105
henry, R = 30 ohms, C = 0.02 microfarad, R, = 100,000 ohms, C,, =
0.10 microfarad, E: — 100 volts d-c, E, = 12 volts d-c, Es = — 10 volts

d-c.

This paper is based on work carrjed
on by the author at Lehigh University.

relationship

-R,=L/RC (D
where R, is the average negative re-
sistance® of the device and L, R and
C are the constants of the tuned cir-
cuit. R, the resistance of the coil, is
assumed to be small compared with
L/RC, the resonant tuned circuit im-
pedance.

The average negative resistance of
the transitron depends on the type of
tube used and on the magnitude of the
d-c voltages applied to its elements.
It is possible that with a given set of
d-c supply voltages one type of pen-

[

Figures 2 (left, below) and 3 (right, below)
Figure 2, transitron static characteristic,
showing operating point 0. Firgure 3, effect
of tuned circuit impedance on amplitude of
oscillation:

L L
{a) —— = 2,400 ohms; {b) —— — 5,000
RC
ohms:
L
(¢} —— = 12,000 ohms.

Frequency — 1580 cps.

tode will produce oscillations in a given
tuned circuit whereas another will not.
Figure 2 shows a transitron static
characteristic for a type 58 tube with
the supply voltages as specified. If E,
is set at 86 volts the operating point
will be at 0; that is, with the circuit
completed as in Figure 1, but not
oscillating, the current I, will have the
value shown at point 0 or 5 m-a. For
small oscillations the average negative
resistance, R,, is equal to the reciprocal
of the slope of the characteristic at
the operating point. This is the small-
est value of R, obtainable under the
given conditions of operation.

If the quantities L, R and C are ad-
justed properly, oscillations will occur
in the tuned circuit. The amplitude of
the oscillation will be limited by the
shape of the transitron characteristic.
As the quantity L/RC is increased,

oscillations will start when the quantity |

1s equal to the reciprocal of the slope
of the transitron characteristic at the
operating point 0. As L/RC is in-

creased further, the amplitude of oscil-
lation will increase until ultimately it

o

i
i
|
+
I
{
|
(3

80

E. (volts)

90
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9F THE TRANSITRON OSCILLATOR

vings way over the bends of the
jaracteristic. As the amplitude in-
-eases, the magnitude of R, increases
atil equation I is satisfied. For this
hason the amplitude is determined
st only by the shape of the char-
~teristic of the tube, but also on
e constants of the tuned circuit con-
ected to it°. If the quantity L/RC is
naller than the reciprocal of the slope
f the characteristic at the operating
oint, oscillations will not be sustained
i1 the tuned circuit even through oscii-
tions of a decaying transient nature
1ay momentarily be set up upon apply-
ng the d-c supply voltages.
Figure 3 illustrates the point further.
IThe dotted lines a, b and ¢ have slopes
1 1

mhos, —— mhos and
2400 5000

mhos, respectively. They repre-

squal to
1

112,000

sent tuned circuits having values of
L/RC equal to 2400, 5000 and 12,000
shms. The dotted line @, has a slope
which exceeds that of the transitron
characteristic at point 0, consequently
the circuit represented by it will not
sustain oscillations when connected to
the transitron. If, however, the value
of L/RC is increased to 5000 ohms
(dotted line b) as, for example, by

Il decreasing C. the circuit will spring
into oscillation and develop a sinusoidal

waveform of voltage across the tuned
zircuit having a peak magnitude of

approximately 4 volts. If L/RC is in-

creased to 12.000 ohms, then, as shown
by dotted line C, the oscillations will
swing over the bend of the character-

~istic. Although this will introduce a

small amount of harmonics in the
waveform, the latter will still be in-
distinguishable from a sinusoid  if
viewed on a cathode-ray oscilloscope.
Tt is only when the excursion is carried
far over the bends of the characteristic
and a low-Q tuned circuit is used, that
the waveform begins to deviate from

' the sinusoidal.

Figure 4 is a reproduction of actual
oscillograms taken on a transitron
oscillator having a slightly different
characteristic from the one in Figure 38
The waveform for the two low im-
pedance examples was very good. For
the case where L/RC = 40,000 ohms,
the harmonic content in the voltage
waveform was still low (less than
5%), as care was exercised to keep the
value of R in the tuned circuit low.
Further details regarding this behavior
have appeared in earlier papers by the
writer®®. .

Figures 5, 6 and 7 show families of
typical transitron static characteristics

CIRCUIT ANALYSIS

Figures 4 (top), 5
(center) and &
(right)

Figure 4, reproduc-

tion of oscillograms
showing dependence
of oscillation on
tuned circuit impe-
dance. Figure 5,
transitron character-
istics for 57 tube.
Figure 6, transitron
characteristics for 58
tube (tube 1). Data
for 57 is obtained by
setting E,, at stated
value; E, is held con-
stant at 22 volts;
I, = | ampere; E, =
0 volts. E, is varied,
and E: and E; are
recorded. Data for
58 are secured by
following procedure
applied for 57 tube,
except that |, is held
at | ampere.
°

www americanradiohictorv com
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Figures 7 (upper
left), 8 (upper
right), 9 (center)
and 10 {below, left)

Figure 7, transitron
characteristic for 59
tube. Figure 8, cir-
cuit for obtaining
transitron character-
istics. Figure 9,
transitron character-
istic for §J76G. Fig-
ure |0, transitron
characteristic for
6K7G. To obtain
tube data, E,, is set
at stated value; E,
is held at 22 v; E, =
0 volts; E, is varied.
E., |, are recorded.
For 6J7G and 6K7G

tubes, I, = .3 am-
pere; for 59, |, — 2
amperes.
°

www americanradiohistorv com

for the 57, 58 and 59 tubes respectivelws
These characteristics were obtained by
means of the circuit shown in Figure 8
in which the coupling condenser be-
tween grids 2 and 3 was replaced by a
blocking battery Ei,.  While this
method allows the current drawn by
grid 3 to flow through the recording
meter, the magnitude of this current is
small compared with the current drawn
bv grid 2. In fact no current flows to
grid 3 until E, approaches E;, ih mag-
nitude.

The shape of the characteristic may
be determined by analyzing Figure 8.
As the anode voltage E, is increased
from some small value, the current to
the anode (grid 2) increases. The
high negative potential of grid 3 repels
all electrons passing through grid 2 re-
turning them to the latter. At the top
bend of the characteristic the negative
potential on grid 3 with respect to the
cethode has decreased sufficiently to
allow some of the electrons passing
through grid 2 to pass through grid 3
and to be picked up by the plate which
is at a positive potential. A further
increase in E, is followed by a greater
loss of electrons to the plate through
grid 3, with the result that the net flow
of current to the anode decreases. This
action takes place throughout all of the
negative sloped portion of the charac-
teristic. At the lower bend of the
characteristic, the potential of grid 2
has reached a sufficiently high posi-
tive value to retract some of the elec-
trons which slip through its meshes,
and with subsequent increase in E, the
How to grid 2 increases again.

In the circuit of Figure 1 a similar
phenomenon takes place. Assuming the
d-c supply voltages are adjusted so that
the operating point is at 0, Figure 2,
electrons attracted by the high positive

potential of, and passing through, |

erid are repelled by the negative

CIRCUIT ANALYSIS
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60 80

E. (volts)

potential of grid 3. A slight positive
increment in voltage across the tuned
circuit L, R, C, is transmitted by
means of the condenser C, simul-
taneously to both grids 2 and 3 caus-
ing the latter to attract more electrons
and the net flow to grid 2 to decrease.
A negative increment in voltage, by the
(Continued on page 87)

Figures 11 (top, left),
12 (below, left), 13
(top, right), 14 (cen-
ter, right), 15 (below,
right)
Figures 11 to 15 show
transitron characteris-
ues of 6L7G (11),
6S7G (12), 6C6 (13),
1853 (1¢), and 58 (15,
tube 2).

16
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ELECTRONIC. PERFORMANCE is always exactly
predictable with built-in CONSTANT VOLTAGE

user. An otherwise perfect piece of
engineering may be headed for
trouble at the hands of less expe-
rienced operators.

| Constant, stable voltage comes first

in design consideration if the elec-
tronic miracles promised for the
post-war world are to be realized.

Perfect performance cannot be
guaranteed if delicate electronic de-
vices, too sensitive to tolerate ordi-
nary voltage fluctuations, are left
vulnerable to the sags and surges of
commercial power lines.

FM and television transmitters
and receivers, food sorting and test-
ing devices, scientific instruments,
X-ray, sound and projection equip-
ment, precision machinery —these
are but a few of the products, once
requiring frequent adjustments and
constant attention by watchful oper-

ators, whose performance is now
automatic and exactly predictable
with built-in Constant Voltage.

Many new products that have not
yet progressed beyond the labora-
tory stage because of critical voltage
problems will be available to the

* post-war world, with built-in Sola

Constant Voltage Transformers re-
ducing their operation to a simple
“just plug in” basis.

Engineers and sales executives
who are responsible for product de-
sign should bear this fact in mind—
that the precisely controlled volt-
ages of the research laboratory are
not the voltages that will be encoun-
tered once the product reaches the

3

b

Dependably close voltage control
to within *1% can be made avail-
able to all electronic devices, or elec-
trically operated equipment, with
built-in automatic Sola Constant
Voltage Transformers.

Without manual adjustments or
supervision, they instantly reduce
voltage fluctuation as great as 30%
to the rated voltage required for suc-
cessful operation. They protect
themselves against short circuit dam-
age. Capacities and sizes are available
to meet any design requirements.

To Manufacturers:
Built-in voltage control guaran-
tees the voltage called for on your
label. Consult our engineers on
details of design specifications.

Ask for Bulletin ECV-74

Transformers for: Constant Voltage « Cold Cathode Lighting Mercury Lamps « Series Lighting * Fluorescent Lighting + X-Ray Equipment « Luminous Tube Signs

Oil Burner lgnition « Radio « Power « Controls ¢ Signal Systems  Door Bells and

www americanradiohictorv com

Chimes + etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14, Hl.
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\HE phenomena of reflection in
transmission lines is extremely

interesting. Interference of di-
rect and reflected waves results in an
cffective voltage and current which
varies along the line, reaching very
high values at some points and very
low values at other points. These ef-
fects can be observed by use of flash-
light bulbs and neon lamps, as well as
meters. The phenomena can occur at
any frequency provided the line is long
enough. Unfortunately, in the ordi-
nary forms of lines, very high frequen-
cies must be used to get these effects
on a line short enough to be handled
in an ordinary laboratory. At the
voice frequencies used on telephony, a
hali wavelength may be over one hun-
dred miles, and at medium radio fre-
quencies it 1s measured in hundreds of
meters. Only at very high frequencies
do the ordinary forms of lines exhibit
standing wave phenomena on lengths
of a few feet or meters. To study re-
flection phenomena at the lower fre-
quencies 1t is thus necessary to have
forms of lines which can be more con-
veniently handled. Such lines are de-
scribed in this paper.

The attenuation of a line is given
as y = a + jB =\/ZY. The angular
change of phase per unit length of line
is represented by B and if the losses of
the line are low, B is proportional to
\/ZY, in which Z is the series im-
pedance, largely inductive per unit

46 o COMMUNICATIONS FOR JUNE 1944

length, and V is the shunt admittance,
largely capacitive.  In a half-wave line
3 must equal w radians. To increase
the value of B, per unit length, it is
necessary to increase the series induc-
tance or shunt capacity or perferably
both. This can be done in several
ways. One method is to form a parallel
wire balanced line into a spiral. In
this way more line can he contained in
a given length.

A balanced spiral type of line is
shown in Figure la in which two close
parallel wires are wound on a cylinder,
with a greater spacing between spirals.
One such line, for example, was wound
on a cylinder, 2 in diameter and 16”
long. Two no., 18 copper wires spaced
about 1/16”, with a pitch of about 14”
between spirals, were wound on this
form, a total of about 17 feet of line.
This line was tested for quarter-wave-
length resonance by loosely coupling
its short-circuited end to an oscillator
and connecting a small neon bulb
across its open end. Quarter-wave-
length resonance was found to occur
at about 8.5 megacycles, at which fre-
quency the rise in voltage at the end
caused the neon bulb to light brightly.

An unbalanced line in compact
form can be mad for low frequencies.
This has several advantages over the
balanced type for use with various
types of indicators. One such line is
shown in Figure 1b. In this arrange-
ment a given length of wire is placed

www americanradiohictorv com

N E S

by ROBERT C. PAINE

Figure |

Coiled transmission lines for producing resonant effects at low fram
quencies. (a) A balanced line coiled in a spiral on a cylindrical ||
support. (b) An unbalanced line with the grounded side of the line
in the form of a trough.

grounded element which has the form of a slotted cylinder.

{¢) An unbalanced line wound over the

in & small space by winding it in'a

|

48

RESONANT COILED|
TRANSMISSION

L

i
"

solenoid. At the same time the flux of |.

the adjacent turns adds up to increase
the inductance per unit length, making

the given length of wire more effec- |/

tive. The capacity per unit length is
made large by making the grounded
conductor in the form of a trough, in-
sulated by thin insulation (dielectric)

(Continned on page 48)

L L L L
%.L L %I
@% c c 0

Figures 2 (top) and 3 (below)
Figure 2, a lumped reactance line for pro-
ducing resonant effects at very. low radio
or audio frequencies. Figure 3, a balanced
double-solencid line connected as a

Y/a-wavelength for tuning an oscillator.

TRANSMISSION LINES
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Five important characteris-

tics save time and labor in

wiring operations:—1. All
holes are concentric ... 2. All threads are
clean and lubricated ... 3. All parts have
geared collars and are matte finished for quick
handling . . . 4. All corners are chamfered to
protect against fraying ... 5. Four standard
sizes, all immediately available from stock.
Send for free sample card.
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(Continued from page 46)

from the spiral winding. The grounded
conductor can also have the form of a
slotted cylinder into which the coil
line is inserted with suitable insulation,
This provides lower resonant fre-
quencies and lower characteristic im-
pedance. Current in such an unbal-|
anced coiled line creates a field about
it. This can be coupled to a small
sliding coil which can be used con-.
veniently with a small Hashlight or
pilot bulh as an indicator. As such a
coil is passed along a line excited to
resonance, the indicating unit lights up
as it passes through current antinodes.
The coil can also be connected to a
vacuum-tube voltmeter or other type
of meter for comparative measure-
ments. Voltage antinodes can be ex-
plored by a neon bulb or voltage mea-
surements can he made by a probe con- |
nected to an ordinary unbalancgg|
vacuum-tuhe voltmeter. The current
coil and pilot bull can be placed so as
to light up at a current antinode and
the voltages explored with the experi- |
menter’s finger, 1f a limited amount of
power is being used. As voltage anti-
nodes are approached the pilot bulb
will become dimmed or extinguished.

DEAFENING ROAR _Z-

One linc of the unbalanced type
(Figure 1h) was constructed of no. 14
enameled copper wire wound in al
solenoid of about 34” diameter and
1012” long. This line had a charac-
teristic impedance of about 350 ohms
and exhibited quarter-wave resonance
at about 2.8 mc. With its short cir-
cuited end loosely coupled to an oscil-
lator and its far end open, it was easily
operated at one-quarter, three-quarter
and  five-quarter  wavelengths, or
higher. With its far end closed, it was
operated at one-half and a full wave-
length, or higher.

Master with Permoflu>
 Acoustical Devices

Permoflux Dynamic Acoustica
Devices, operating under extreme
noise conditions, have proved the
essentiallity of uniform, wide fre-
quency response. No other single
factor contributes more to the
intelligible transmission of ' vital

Resonant frequencies can be further
lowered by a line of the type shown
in Figure lc. This line has the sole-
noid wound over the grounded con-

15

war messages. With the coming of

Peace,there will be many Permoflux
engineered products to improve
‘the efficiency and operation of
speech transmission equipment.
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ductor to increase the capacity. The
grounded conductor has a longitudinal
slit to prevent its becoming a short-
circuited cylinder, which would, of
course, prevent resonance. One such
line was formed by a solenoid of no.
18 enameled wire, wound on a thin
dielectric over a ground conductor on
a form about 13/16” in diameter and
about 1115” long. This line resonated
at about 900 kc for a quarter-wave-
length. A similar line wound with no.
22 wire on a form 215” in diameter

and 1032” long resonated at about 16C

ke for a quarter-wavelength.

Tll?se lines also can be used to check
the effects of different terminations on
reflection. The positions of the nodes
as well as the voltage variations from

i
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WHAT WILL THE QUARTZ CRYSTAL DO TOMORR0W9J

The fabled princes of Hindustan or the wealthy
Nizam of Hyderabad never owned a gem more
valuable.

The quartz crystal is doing more than rubies
or emeralds to protect our way of life against
the aggressor.

Cut into tiny wafers the quartz crystal is per-
formmg with merit wherever fixed radio fre-
quencies are a “must”.

Federal is mass producing
frequency control crystals
for military use. How many
difficult jobs they are doing
is a war secret. But their ver-
satility is unlimited.

Even now—in the great FTR
research laboratories — men
are finding new uses for

wwww americanradiohistorv com

formance in the

food, textile and

quartz crystals — pointing the way to wide-
spread industrial and civilian use after the war
is won.

Not alone in communicatigns — but in such
widespread applications as precision timing
and measuring devices, television, supersonics,
pressure gauges, filters, generators, induction
heating devices and automatic control equip-
ment, crystals will find new uses ... a war gem
will become a peacetime servant.

To achieve mass production
Federal has installed new
machinery and new methods
to speed crystals on their way
to war—and will continue to
be a leader in crystal produc-
tion. Now is the time to get
to know Federal.

Megatherm, Fed-
eral’s pioneering
induction and
dielectric heating
equipment, is giv-
ing outstanding
production line per-

metals, plastics,

other industries.



www.americanradiohistory.com

INTO THE FIGHI

SEND WASTEPAPER

IT GO TO WASTE

DON'T LET

901 W. Jackson Blvd., Chicago 7, lllinois Y 265 Peachtree Street, Atianta 3, Georgia
: :

MR. LITTLE ana

MR.BIG

One wants radio and electronic components and
equipment in dozen units—the other calls for
hundreds. One needs help on priorities—the other
has a ticklish technical problem. One can use
non-critical parts—the other asks for made-to-order
apparatus. Big or little, whatever the requirements,
Lafayette Radio Corporation acts as a friendly
cooperative agent. As leaders iq the field,

we have the confidence of leaders. We service industry,
government agencies, the military forces,

schools, laboratories, dealers, etc. Why don’t you,
too, get acquainted with the Lafayette Radio

Corporation’s method of doing business?

m.’ Wrile or wire for our new 8-page circular listing needed radio
parts, available for immediate delivery . . . coils, controls, speakers,
condensers, relays, swilches, resistors, transformers, etc. All merchandise
subject to prior sale. Dept. R-6
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(Continued from page 48)

point to point and standing-wave ratios
can be measured with an electronic
voltmeter. A capacitive load brings
the first voltage node to less than 90°,
or less than a quarter-wavelength from |
the load end, while an inductive load
increases the distance to more than
90°. The attenuation of the line can
also be found from voltage measure-
ment. An indication of the order of at-
tenuation is given by the voltage multi-
plication from the input to the output
of a quarter-wavelength open end line.

A line of even lower frequency can
be constructed with lumped constants
of inductance and capacity (Figure 2.)
If a sufficient number of elements are
used, such a line can approximate a
line with distributed reactance. To
check the current in this type of line
the inductances can be arranged so
that a current pickup coil can be
slipped over the end of any one o
them and easily moved from coil to
coil. One such line was constructed of
12 = sections, the inductances, L, being
of 2500 microhenries and the capaci-
ties, C, of .0019 microfarads. This
line was a quarter-wavelength, reso-
nant in the audio frequency range at
about 9000 cycles. At higher frequen-
cies two or more current maxima
could be observed. Due to the rela-
tively high inductance and low ca-
pacity, this particular line had a char-
acteristic impedance of about 1100
ohms.

A coiled line of particular interest is
a balanced double solenoid line in
which two solenoids are wound in two
layers, one in each direction. No doubt |
many have a line of this kind on the |
laboratory shelf, because such a line, |
with the far end shorted, is an ordinary |
two layer solenoid coil. An experi-
mental coil wound with two layers of
no. 22 copper wire of about 90 turns
cach, on a form $4” diameter by 315"
long, was quarter-wavelength resonant!
(far end open, near end coupled to
oscillator) at about 1250 kc. Such a 1
line was used as the tuned line for a
broadcast frequency oscillator, but
connected in the conventional manner
of a high frequency oscillator as shown
in Figure 3. With the circuit oscillat-
ing, the current pickup coil indicated}
2 current maximum near the low end}
of the line, oscillation being controlled
by the quarter-wavelength mode. This
type of line could also be used for
selective coupling between tubes in ar
amplifier.

Current and voltage distribution or}
a resonant line provide many interest
ing effects. Figure 4 illustrates the re
sults which can be expected in ex

periments on such lines. In this Fig

i
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History of Communications Number Five of a Series

NIGHT COMMUNICATIONS ON THE HIGH SEAS

MODEL T7-30-S

| THROAT MICROPHONE fi8

In those early days when our Navy was first organized night communica
tion was made by lantern from the masthead. This was the only com
munication between ships at sea during through which many times news
from home was transmitted.

Today, through the use of Universal Microphones and voice communica-
tion components, vital communications of War are speedily transmitted
equally as well from small sea-craft and battle cruiser to home port. *

Many new types of Universal microphones shall be developed from the
experience obtained from the production of military units, for the private
citizens in the marine pleasure-craft in the days after Victory is ours.

< Model T-30-S, illustrated at left, is but one
of several military type microphones now avail-
able to priority users through local radio jobbers.

UNIVERSAL MICROPHONE COMPANY
INGLEWOOD, CALIFORNIA

¢

?REIGN DIVISION: 301 CLAY STREET, SAN FRANCISCO 1, CALIFORNIA -- CANADIAN DIVISION: 560 KING STREET WEST, TORONTO 1, ONTARIO, CANADA
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Electronic Tubes * Rectifiers - Phototubes
Set Vlew 2uality Standards

CONTINENTAL ELECTRIC COMPANY
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(Continued from page 50)

ure, [ represents current and E volt-

age values. In Figure 4a the quarter-

wavelength resonant line open at the

far end has a current maximum or}
antinode at the input end. A pickupi|
coil here causes pilot lamp to glow.
In Figure 4b, half-wavelength reso-|
nance, with the line closed at the far

end, is shown. In this case there is

only one voltage antinode, in the mid-

dle, but there is a current antinode at

each end.

In Figure 4c the frequency has been
raised to cause the open end line tc
resonate at three-quarter wavelength
In this condition there are two cur,
rent antinodes and two voltage anti;
nodes. In Figure 4d the closed enc
line is resonating at a full wavelengthl
and there are three current antinodes
and two voltage antinodes. The mos
convenient indicator of current in thesqd
experiments is the sliding coil and pﬁo]
bulb.

The idea of coiled lines is not en}
tirely new. Somewhat similar wave]
resonant coils for more selective tunl‘
ing of receivers were described by
Louis Cohen.* ‘

The author extends his sincers
thanks to Mr. Cohen, who furnished :
list of Cohen patents on coiled line
issued in 1920-1928. -

*Circuit Tuning by Wave Resonance, Lou
Cohen, IRE Proc.. Oct. 1929.

Figure 4
Voltqge and current curves for resonant li
showing nodes and antinodes. (a) Open~
line at frequency for !;-wave resonance. |
Shorted endline for Vi-wave resonance. (¢) O
line at ¥ .wave resonance. (d) Shorted linvE
full-wave resonance. l
[ ]
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AHE SCIENCE OF ELECTRONICS ALSO PROVIDES A NEW TRIUMPH IN
ELECTRO-MEDICAL ANALYSIS AND LABORATORY RESEARCH . . .

FIGURE A-Photographic Method

LTI i
I

%—"‘

N (T

| 1 ||- 1
FIGURE B -EPL Method

|
i
f

L VLR AL I
FIGURE C = Calibration

The exact similarity between the stand-
ard photographic cardiogram and the
direct writing instantaneous cardio-
gram on this new EPL instrument is
indicated in Figures A and B, which
are records of the same subject taken
a few minutes apart.

irect-recording Electrocardiograph®
..giving instantaneous standard readings

o Built to exacting laboratory standards after e Cardiograph record appears instantaneously

years of research o Built-in interference filter makes possible

e Completely eliminates all photographic perfectly usable cardiograms in strong inter-
procedures fering electrical field

e Operates from any 110-120 volt, 60 cycle,

o Useful in the laboratory as well as a benefit
to mankind

o Compact, lightweight, portable; simple and
efficient in operation o High operating economy

AC service
o Uses no ink or other fluids

 JPATENT PENDING For Laboratory Procedure

The recorder of this new Electrocardiograph may be used in conjune-
tion with other equipment for laboratory research. It provides an amplifier
and recorder which will give a graphic record between .1 cycle and 80
cycles per second at a sensitivity of 1 millivolt for 2 cms total deflection;
or a range from zero to 80 cycles for 60 millivolts for 2 cms deflection.
A high speed writer can be supplied which will extend the operating
frequency to about 200 cycles. Because of the special damping circuit
employed, excellent transient response is secured.

Although in the high sensitivity connection, the amplifier is not a true
D.C amplifier, the phase correction is such that perfect square wave
response from .25 cycles to 80 cycles is realized with the one millivolt
sensitivity connection.

At present, deliveries will be made on priority only.
Write for descriptive booklet.

| ELECTRO PHYSICAL LABORATORIES, INC.

45 W. 18th STREET =+ NEW YORK 11, N.Y. -+ WAtkins 9-1870 |
Manufacturers of Electro-Encephalographs and Electric Shock-proof Machines ?
A Division of the ELECTRONIC CORPORATION OF AMERICA

COMMUNICATIONS FOR JUNE 1944 e 53
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NEWS BRIEFS OF THE MONTH...-

RADIO EXECUTIVES CLUB’S
TELEVISION SEMINAR

A l4-week series of television lectures 1s
being presented by the Radio Executives
Club of New York, in NBC’s Studio 6 A.
The series of talks, under the chairman-
ship of M. B. Grabliorn, of the Blue Net-
work, and coordinated by Richard Hub-
bell, will continue through August 24,

I'CC Commiissioner James L. Fly, NBC
president Niles Tranmell, and Dr. Alired
N. Goldsmith, chairman of RTPDL panel
one, spoke at the initial lecture, outlining
their views of the postwar prospects of
television.

At the second session, problems facing
television in reference to standards and
allocations  were  discussed by David
Smith, director of research for Philco
and chairman of RTPB television panel
six, and Charles . Joliffe, chief engineer
for RCA Victor and chairman of the
RTPB frequency allocation panel two.

Analyses of the television image of to-
day and that expected in one, two and
five years, were offered by Allen B. Du-
Mont, president of the Allen B. DuMont
Laboratories and Ralph Beal, research di-
rector for the RCA Laboratories, during
the third session.

At the fourth mceting, the subject of
commercial development of television in
the next decade was covered by LEdgar
Kobak, executive vice president of
the Blue Network. e spoke on home
television broadcasting. Ralph B. Aus-
trian, television consultant for RKO,
discussed the development of theatre tele-
vision.

Remining  lectures  will cover  every
phase of the television art, including
the cffect of television on established in-
dustries such as advertising, radio, mov-
ies, legitimate theatre, and publishing; the
nature and specific types of television pro-
grams; television studio design and
production techniyues ; the merchandising
of television sets and distributors’ prob-
lems; and the publicity and public rela-
tions work which will be necessary to sell
television to the public,

Speakers slated to discuss these topics
include Paul Raibourn, director of tele-
vision development for Paramount Pic-
tures, Thomas . Joyce of RCA Victor,
Iewis Winner, editor of CoMMUNICA-
rions, Gilbert Seldes, CBS director of
television programs, C. L. Menser, NBC
vice president, Worthington Miner, man-
ager of CBS television department, Ed-
ward C. Cole of the Yale Drama School,
and others.

ELLIS OF WPB RETURNS FROM RUSSIA

Ray C. Ellis, director of WPRB’s radio
and radar division, returned to Washing-
ton recently after a two-month trip in
the Soviet Union. Mr. Ellis visited radio
factories in Moscow and the Ural region
to study development trends, products be-
ing manufactured, and organization and
facilities. He also met with several Soviet
officials, discussing their postwar radio
and communication plans, and acquaint-
ing them with general production plans
of the United States.

5¢ o COMMUNICATIONS FOR JUNE 1944

J. F. DRYER JOINS AMPEREX

Johnt F. Dryer, Jr, has joined the en-
gineering staff of Amperex Electromnic
Products, luc, of 79 Washington Street,
Brooklyn, N. Y. Hle will be engaged in
the development of power and control
tubes for use in industrial applications.
Mr. Dryer was formerly president and
}'hicf engineer of Andrews and Perillo,
ne.

* ok Xk

ASA WIRE-WOUND RHEOSTAT
AND RESISTOR STANDARDS

The American Standards Association has
announced completion of war standards on
power-type wire-wound rheostats  and
va!‘}able wire-wound resistors.
) e American War Standard Power-
Fype Wire-Wound Rheostats (C75.9-
1944) may be had for 50 cents a copy,
and the American War Standard Varia-
ble Wire-Wound Resistors (C75.10-1944)
for 40 cents a copy from the Anterican
Standards Association, 29 West 39 Street,
New York 18, N. Y.
* ok %
FIFTEENTH ANNIVERSARY

FOR GOAT METAL

Goat Metal Stampings Inc., Brooklyn,
N. Y., an afhliate of the Fred Goat Com-
pany which was established in 1893, is
now celebrating its fifteenth anuiversary.

Walter Goat, son of Fred Goat, founder
of the parent company, is president of the
manufacturing organization, Edward I
Staver is secretary of the Goat organi-
zation and in charge of Goat Aletal
Stamipings, Inc.

Walter Goat

E. F. Staver

www americanradiohictorv com

NEW DATES AND HOTEL FOR
EPEI CONFERENCE

The LElectronic Parts and Equipment Iy

dustry conference will be held on Thury

day, Friday and Saturday, October 1!

20 and 21, at the Stevens |lotel, Chicag:
% %

PHILCO'S CARMINE
VIEWS POSTWAR TELEVISION

Speaking before the Poor Richard Cly
at the Franklin Institute recently, Jany|
H. Carmine, vice president in charge ¢
merchandising for Philco gave his view
on the television situation after the wa
In his talk he stressed the fact thy
every major city in the country will hay
a television station as quickly as tran:
mitter deliveries can be made, once tl
FCC has set television standards. He alg
demonstrated a new tube, the Plan-(
Scope, which he said eliminated bulboy
tube problems, by allowing wide ang
viewing and minimizing distortion =mr)
light retlections.
#* sk

McINTOSH AND BOLAND LEAVE Wi"_i

Frank H. Mclntosh, for the past tw!
years assistant director and chief of tb
dowestic and foreign branch of WPE
radio and radar division, and Fred |
Joland, chief of the program brang)
have resigned from the WPB. Mr. B
land, who is now with Federal Telephar)
& Telegrapli Company, has been su
ceeded by Lawrence A. Adams, former |
with the WPB research and statistics di|
partment. John Creutz, chief of the tran|
mitter section, has taken over for M|
Meclntosh, who is opening a Washingtc|,
office as an industry consultant.

Other changes recently include the ai .
dition to the WPB radio and radar stal
of three former ANEPA men: Wesly
Smith, now head of the component r |
covery section; Kenneth Hathaway, r "
sistors division ; and Robert G. McCurdis
test equipment section. |

Leo llolleran is now with WPB (M
loan from RCA, as a consultant (|
vacuum tube production, succeeding Jam
E. Wallen who has returned to privai
industry. W, E. Wilson, with WPB fi|
abou} a year, has been assigned to dutif"
relating to transformers; and M. J, M
Nicholas has taken over the end-produc

1

hranch. . i
* * £

ARRL OBSERVES CHINA s

AMATEUR RADIO DAY i

Chinese hams, celebrating the first anply
versary recently of China Amateur Rad)
Day, received greetings from thirt|
thousand American amateurs, members
the American Radio Relay League. T
messages were delivered by George W
Bailey, ARRL president, and Kennel
B. Warner, the League's general manag t
and secretary, in an OWI short-wa
program transmitted from San Francis
stations KRCA and KWID, A
Chinese hams, who have been allow}
to stay on the air throughout the woll
were congratulated by Mr. Bailey fi!
their coordinated efforts. b
* k% A

WGN, BALABAN & KATZ JOIN TBA

Three applications for membership ha}
(Continued on page 56)
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Rough stuff

that makes for

»

““smoother’ broadcasting

f ljhis is an enlarged view of

ie surface of a Zirconium-coated anode
1 an RCA Transmitting Tube.

lagnified, its texture looks something like coral.

ctually, Zirconium is a metal. .. with
vo characteristics that are important to broadcasters:

| . Its irregular surface dissipates more heat
“an does a smooth surface of equal area.
his lets the tube run cooler.

J!. Because of its chemical activity, it combines with stray gases.
hus the high vacuum in the tube is maintained during tube life.

:’1’01 all RCA Transmitting Tubes need Zirconium-coated anodes.
‘gt where used, these particular anodes,

hich were first used in this country by RCA,

Isure station operators and engineers LONGER TUBE LirE.

his is only one of many examples of

{CA’s continuing tube research, “know how,”
'{‘_lld engineering achievement that have made
:NIDA Transmitting Tubes the standard
“{ comparison in the broadcasting industry.

e Magic Brain of all electronic equipment

‘la Tube . . . and the fountain-head

al
.

{ modern Tube development is RCA

RADIO CORPORATION OF AMERICA

1
'UY MORE WAR BONDS

_ o COMMUNICATIONS #0OR JUNFE 1941 o 5§
www americanradiohictorv com

e —


www.americanradiohistory.com

-

Shipping Dept,
Speeds
Delivery to .

" Any Point | T

Centralized

Procuremsgnt Ve
and Expediting /7
Staft
~
~

Section of
Stock Floors
Containing

World's Largest

Stocks

Call ALLIED First . . . it’s the shortest, fastest
way to get what you need. Here’s why:

(1) Largest and most complete stocks under
one roof (2) Over 10,000 electronic and
radio items on hand for rush delivery
(3) Latest supply data from leading man-
ufacturers (4) Centralized procurement
and expediting (5) Technical assistance
(6) One source.. . .one order ... one billing.
You save time and work!

Whether you need one item or a hundred,
make Allied yoxr procurement headquar-
ters. Thousands do.

Write, Wire, or Phone Haymarket 6800.

ALLIED RADIO CORP.

833 W. Jackson Blvd., Dept. 31-F.4, Chicago 7,11l

New R-F Resonance and Coil Winding Calculator :y lfompzete

Easy to use! For fast ac- . Up-to-date
curate determination o({ BUYING l
resonance factors an |
coil winding data. GUIDE

No. 37-955. Postpaid, 25¢

All these well known makes —and MORE!
RCA Burgess E. F. Johnson Shure
Raytheon Knight Cutler-Hammer Astatic
Hickok Bliley Hart & Hegeman  Amperite
Triplett General Electric Littiefuse Jensen
Supreme Cornell-Dubilier Stancor Utah
Mallory Sprague Thordarson Janette
Ohmite Aerovox Belden Sangamo
IRC Hallicrafters Meissner Dumont
Centralab Hammarlund Amphenol Bussman

56 e COMMUNICATIONS FOR JUNE 1944

www americanradiohictorv com

| the SPI.

NEWS BRIEFS

(Continued from page 54)

been approved by the Television Broad-
casters Association, Inc., 500 Fifth Ave-
nue, New York City. The new members
juclude WGN, Inc., the Chicago Tribune
station which has filed an application for
a television station in Chicago; and the
Balaban & Katz Corporation, owners and
operators of television station WBKB in
Chicago. General Electric Company,
which holds an active membership in
TBA, was granted an affiliate membership
for its electronics department.
LS ® *

WPB RESTRICTS USE OF
RADIAL TYPE BEARINGS

Due to a shortage of the radial type
bearings manufactured by the Miniature
Precision Bearing Company of Keene,
New Hampshire, the WPB has issued a
ruling which restricts the use of these
bearings in new or additional applications. |
The restriction is covered by Direction 2
to Table 12 of General Scheduling Order |
M-293, and relates to bearings,nos. 2, |
215, 3, 4, 5, NM4, and NM5.

*  x  x

| MECK PROMOTES

WILLIAM MONTGOMERY

William Montgomery, production coor-
dinator for John Meck Industries, Ply-
mouth, Indiana, has been named executive
engineer, and will represent the company
in contacts with government agencies.

WESTINGHOUSE BUYS KEX

Station KEX of Portland, Oregon, an af
filiate of the Blue network, was purchased
recently by Westinghouse Radio Stations
Inc. from the publishers of the Portland
Oregonian. The sale of KEX was 1
compliance with the recent FCC orde
which limits ownership by a single oper
ator to one standard broadcast station i
a community. The Oregonian, which ha
been operating this station for the pas
twelve years, also owns and operate|
Portland’s station KGW.

Lee B. Wailes, manager of Westing

| house Radio Stations, Inc., will be i

charge of KEX, following FCC's ag)

proval of the sale. |
* * * i
|

SPlI BOARD ELECTS

CLARK OF FORMICA

The Society of the Plastics Industry hg

announced the election of Formica vicq

president George H. Clark as director {

¢ Mr. Clark is also associatel

with the research and testing program
(Continued on page 58) I
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Interstage filters lend themselves to effecting gain simultaneously with their frequency
discrimination. The unit illustrated is a band pass unit which provides a 2:1 step-up ratio,
with band pass attenuation of 40 DB per octave. This unit employs a dual alloy magnetic
shield which reduces inductive pick-up to 150 Mv. per gauss. The dimensions in its hermet-
ically sealed case are 1Y2x2Y:x2%:. Filters of this type can be supplied for any band

pass frequency from 200 to 10,000 cycles.

May we cooperate with you on design savings for your application . . . war or postwar?

( 4
150 VARICK STREET NEW YORK 13, N. Y.

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

www americanradiohistorv com
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Eloctno-Voice DIFFERENTIAL MICROPHONE

Model T-45 is its U.S. ARMY DESIGNATION

Developed by Electro-Voice engineers in collaboration with the Fort
Monmouth Signol Loboratory, this Differential ""Lip Mike" carries the
voice clearly ond distinctly above the roar of battle. Ambient sounds
and reverberation are reduced to negligible levels.

Low harmonic distortion

LA & 2 4 4 4 4 4 4 4

Frequency response substantially flat from 200-4000 cps.

Cancellation of ambient noise, but normal response to user’s voice |
Self-supporting, to free both hands of the operator

Uniform response in all positions

Usable when gas mask, dust respirator or oxygen mask is required
Unoffected by temperature cycles from —40° F. to +185° F.
Ability to withstand complete immersion in water

Physical strength to withstand 10,000 drops

Weight, including harness, cord and plug, less than 2 ounces.

5@6&0%@@@ MICROPHONES

Our full line includes Carbon, Dynamic and Vefocity models . . . all

at popular prices . .

. for public address, industrial sound,

sound recording and speech transmission applicatians.
Consult your local radio parts jobber.

ELECTRO-VOICE MANUFACTURING CO., INC. - 1239 SOUTH BEND AVENUE - SOUTH BEND 24, INDIANA

Export Division : 13 Eadt 40¢th Street,

New York 16, N.Y. —

U. S. A. Cables: ARLAS

NEWS BRIEFS

(Continued from page 56)

the laminated plastics section of the
National Electrical Manufacturers As-
sociation.

* ok %
HOFFMAN RADIO ADDS ENGINEERS

Four senior engineers and a production
supervisor have been added to the staff
of Hoffman Radio Corporation, Los
Angeles. The new engineers are Donald
M. Campbell, formerly electronics en-
gineer with Bell Aircraft; Jay L. Taylor,
with Colonial Radio Corporation for more
than fifteen years; William W. Wells,
whose past experiences cover work with
Universal Microphone, Colonial Radio,

5§ e COMMUNICATIONS FOR JUNE 1944

and Marine Radio; and William J. Green,
formerly with Radiobar Company and
Philco.

Roy Deane, superintendent of the former
Grigsby-Grunow Company for five years,
has been appointe*d proczkuction supervisor.

EARL SAYRE TO P. R. MALLORY

P. R. Mallory & Comnpany of Indianapolis
has appointed Earl R. Sayre as applica-
tion engineer. M:. Sayre was formerly
with Arrow-Hart and Hegeman Electric
Company.

¥ % %
SHAFFER AND KOETKE NOW
WITH STANCOR

Grant Shaffer, previously electrical en-
gineer for Jefferson Electric Company,
Underwriters Laboratories, and the city

www americanradiohictorv com

of Chicago, is now sales manager iJ'
charge of the jobber division of Standar
Transformer Corporation, Chicago.
Norman A. Koetke, new Stancor merd
chandise manager, is in charge of th
development of national market policied
* * 3k

CBS ORDERS G. E. U-H-F
TELEVISION TRANSMITTER

The Columbia Broadcasting’ System 1t
vealed recently that it had placed an orde
with General Electric for a 1-kw ultri
high {frequency experimental televisig
transmitter to be installed alongside i}
present WCBW transmitter in the spil.
of the Chrysler building. Frequencid
used will be around 400 mc. The order |
subject to the grant of an experiment)
license by the FCC, as well as to th
lifting of military secrecy on various wa
time developments in tools and techniqu
and the restrictions on materials and maij
power which prevent G.E. from immij:
diate work on the transmitter.

CBS states that it plans to broadca
simultaneously over both its present ai
its new transmitters, offering a compar
son of the prewar and postwar 4elevisid
mages.

n

* k% |
G. W. DENISE TO LITTELFUSE

Garet W. Denise has been named generj/
manager of plant operations of the CH|/
cago plant of Littelfuse, lnc., 4757 Rall
enswood Avenue. Mr. Denise, recenty!
with Republic Aviation Corporation, wi
previously associated with Ditto, Inc. |
plant production engineer, and wi'
Temple Radio Corporation as operatio|
manager.

I

GROUP INSURANCE

FOR AEROVOX EMPLOYEES

The emnployees of Aerovox Corporati
New Bedford and Taunton, Massacl
setts, are now covered by a group inst
ance plan which has been underwritt
by the company.
% k% ™~
MACKEY NOW EDITOR
OF SYLVANIA NEWS

Richard G. Mackey has succeeded Richel
Merrill as editor of Sylvania News, hot
organ of Sylvania Electric Products I}
500 Fifth Avenue, New York. Mr. Ml
rill has been transferred to the compan
industrial relations department. I

* ® *

RAYTHEON CHANGES NAME

The Raytheon Production Corporati}
55 Chapel Street, Newton 58, Mas]
chusetts, has announced the comparn
change of name to Raytheon Manuf

(Continued on page 78)
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You'll find it ideal for operation with pulse generators,
measurement equipment, constant frequency applicators,
amplifiers and any other equipment requiring a constant
flow of D.C. voltage.

Designed to operate from 115 volts A.C,, the HARVEY
106 P A has a D.C. voltage output variable from between
200 to 300 volts and accurately controllable

| to within one per cent. A model of efficiency
and convenience, it has separate fuses on each

(HARVEY)

OF CAMBRIDGE

“"HERE'S A
DEPENDABLE SOURCE

OF LABORATORY
D.C. POWER...”

lhe HARVEY Regulated Power Supply 106 PA

transformer pP¥imary as well as the D. C. output circuit: pilot
lights on each switch; a D.C. voltmeter for measuring out-
put voltage and a handy two-prong plug or binding posts
to permit easy hook-up. '

For complete information on this precision-built, thor-
oughly dependable source of constant voltage, write for
the new HARVEY Regulated Power Supply
bulletin. Address your requests for this useful
new bulletin to

HARVEY RADIO LABORATORIES, INC.
445 CONCORD AVENUE » CAMBRIDGE 38, MASS.

HARVEY
UHX-25

A 25.-Watt
General Purpose
Radio Telephone

Transmitter

.’-Available for operation between 1.5 M.C. and 30 M.C.

» &

HARVEY “AMPLI-STRIP”

FOR I-F AND AUDIO
AMPLIFICATION
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°
Figures | (above) and 2 (right)
Figure |, antenna for four-television chan-

nel reception; a is a coaxial feeder. Figure

2, receiver characteristics with properties for

channel two: sound i-f equals 8.25 mc, video
i-f equals 12.75 mc.

PICTURE
TRANSMITTER | CARRIER

F-M SOUND
CARRIER

T
CHARACTERISTK |-

\,

LOWER RECEIVER
SIDE BAND_}-~

——————-,

R0 %A Tng i g
/. CHARACTERISTIC
K50

d) UPPER SIDE BAND

“ + 75kc SWING

60Mc 6125 Mc

|66 Mc osc.
74 M
6575 Mc < I

TELEVISION RECEPTION

Highlights of

AIEE-IRE

Television Lectur »

‘li;

Presented

by Dr. T. T.

-

In the April issue of COMMUNICATIONS
appeared highlight reviews of the first
two lectures in the television series jointly
sponsored by the AIEE and the IRE.
These lectures were presented by P.
, Mertz of the Bell Telephone Laboratories,
and R. E. Shelby of NBC. Reviews of
lectures presented by J. E. Keister and
H. D. Fancher of G. E., and Dr. P. C.
Goldmark of CBS appeared in the May
issue. A digest of another lecture in this
series by Dr. T. T. Goldsmith of DuMont
Labs appears below.

BRIEY analysis of early televi-
Asion systems was presented by
- Dr. Goldsmith as the preface to
his lecture. He discussed the basic
wired svstem with a photocell at the
transmitter wired to its corresponding
lamp at the receiver, where over 100,-
000 elements were required. Dr. Gold-
smith then recalled the Nipkow disc
of 1884, with selenium and Kerr cells,
using a workable system of 60 lines at
a frequency of 15 per second with man-
ual synchronization. An early cathode-
ray system invented by Swinton in
1911 was well covered, too.

Dr. Goldsmith began his discussion of
modern receivers with antenna consid-
erations, showing a simple antenna for
satisfactory reception of four television
channels, Figure 1. He explained that
a similar structure with the two sec-
tions shorted will act as a very effec-
tive reflector if placed %-wavelength
behind the antenna. The short con-
nects the sections at the center (where
the feeder is connected to the antenna).

The feeder or transmission line from
the antenna to receiver which, Dr.
Goldsmith reminded us, is usually many
wavelengths long, is a very important
part of the system. A mismatch be-
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tween antenna and line causes spurious
signals which make clear pictures im-
possible. A coaxial cable is the most
satisfactory feeder which, at present,
costs a minimum of 12 cents per foot,
said Dr. Goldsmith. In making an in-
stallation of a receiver it is very useful
to provide communication between an
observer at the receiver and the man
making the antenna installation. In this
way, explained Dr. Goldsmith, the an-
tenna may be placed at the optimum
pogition and direction for as many sta-
tions as are on the air locally.

Discussing propagation, Dr. Gold-
smith covered brietly the properties of
verv high frequencies, their tendency
to follow the curvature of the earth to
a certain extent, and their refraction at
long distances under certain weather
conditions. For completely satisfactory
reception the range does not greatly
exceed the horizon, he said. The height
of the receiving antenna determines the
horizon, a height of 30, causing a six-
mile extension in the range. The evils
of multi-path transmission were ex-
plained with the aid of slides which
showed various types of ghosts caused
by different times of travel between
transmitter and receiver. These ghosts
may be either positive or negative de-
pending upon the phasing.’

Analvzing television receivers, Dr.
Goldsmith pointed out the diffculty of
covering the entire band of 50 to over
250 mc continuously.  Although 17
channels werr assigned it was conven-
tional to cover only 5 channels which
were set to local stations, pushbuttons
being used for tuning in many sets.

Television Coverage, COMMUNICA-
TIONS, pp. 34-92; December, 1943.

www americanradiohictorv com

Goldsmith 1

Dr. Goldsmith pointed out that tk'
same mixer stage is used for videl
and audio with a single oscillator.

The r-f stage consists of a 6AC7 ¢
1852 tightly coupled to the antenn
Tight coupling is a feature of televisich®
receivers, he said, the r-f transformeij
being tuned for midband, with a douhj
hump to take care of a 5-mc chann
for picture and sound. A tertiary witf.
ing is often used to help broaden tt
bandwidth, and damping resistors a
also used. Figure 2 shows the receivy
characteristics, with dimensions f
channel number 2. In eliminating tl
lower sideband half the transmitted ef
ergy is lost, necessitating twice tll
amplifier gain. Dr. Goldsmith not
that this was not serious compared
the requirement of passing an 8-r
band which would be required wif
the transmission of both sidebang

In present receivers the i-f gain p
stage is approximately 6, Dr. Gol
smith pointed out, five stages bei:
employed. Midget tubes are popull
because their low input and outg]
capacities more than make up for t|
smaller G,,. Trap circuits are used
one or two i-f stages to keep t
sound carrier out of the video che
nel, an 8.25-mc trap being used il
the receiver station’s own sound wh
a 14.25-mc trap takes care of the souf
from the adjacent channel. The
amplifier delivers a volt or two to f
diode detector, which must be heav.
loaded with 2,000 to 3,000 ohms
swamp the effect of stray capaciti
Dr. Goldsmith showed the compari
of this low efficiency detector withsl
typical radio detector operating intq

— —

(Continued on page 89)
TELEVISION ENGINEERI
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For important assignments

T T
< = '-f\" ,{ ;"-\ib & ‘ g ".#
The accuracy-6f Dedur precision metfers on the ¥y

“Testing Grounds” of many important manufacturers

has resulted in their preference for

.

standard or special projects.

For instance, the bracket construction,
housing the moving coil sysfem,/is"
B e especially designed to wifhjtand extremes
of vibration, shock and humidity.
These brackets are standard in all DeJur
“aircraft-instruments and have been
’Jiﬁnrcorporafed into small panel meters to
assure permanently satisfactory

performance.

ettt De JurAmsco (orporation

MANUFACTURERS OF DeJUR METERS, RHEOSTATS, POTENTIOMETERS AND OTHER PRECISION ELECTRONIC COMPONENTS
SHELTON, CONNECTICUT

EW YORK PI.ANT: 99 Hudson Street, New York 13, N. Y, (ANA DIAN SAI.ES 0FF|CE: 560 King Street West, Toronto
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Figure |

Method adopted to judge operating characteristics of trans-
tormers on power frequencies.

— .
> N /1 \WiTHOUT CONDENSER
= &k SRk ;
- L~ A
2 L7
—

© WITH CONDENSER

0 5,000 10,000 15,000

FREQ. CYCLES PER SECOND
Figure 2

Plot obtained from method shown in Figure |, indicating

shifting of resonant peak.
°

LABORATORY TECHNIQUES

ESMWT Communication Courses

Developed For

HE expansion of the ESMWT

program, featuring radio, has ex:

tended activity in this art, par
ticularly at Haverford College. As a
result of the Government courses, al-
ready presented six times, many im-
proved laboratory techniques have
been evolved, techniques that have
simplified analyses of a variety of
projects. Some of these techniques are
presented in this paper.

To gain additional performance
data on transformers operating at
power frequencies, a method, shown in
Figure 1, was conceived. Prior to con-
necting the equipment, one volt i1s ap-
plied to the vertical plates of the
cathode-ray oscillograph, and the gain
adjusted to give a convenient deflec-
tion. This adjustment is not disturbed
throughout the rest of the experiment.
The primary voltage is then kept con-
stant at one volt as indicated by the
standard deflection on the c-r-o. The

vacuum-tube voltmeter will then pro-

by THOMAS A. BENHAM

In Charge of Radio, Dep’t of Physics,
Haverford College

vide the output voltage across the sec
ondary. In this way, the step-up ratio
of the transformer can be determined
at some frequency such as 500 cycles.
Then the frequency of the oscillator is
varied from 50 to 15,000 cycles keep-
ing the input voltage constant and
recording the output. A condenser
having a capacity of .0005 mfd or
thereabouts is connected across the
secondary and the procedure repeated.
When these data are plotted, the shift-
g of the resonant peak can readily
be seen, as shown in Figure 2. If this
transformer 1s used in an amplifier
circuit, the plate resistance of the tube

Figure 3

Demonstration unit used to judge power
supply characteristics.

associated with the primary will re

duce the effective Q and hence lower)

the magnitude of the resonant peak.
One ot the questions most frequently
asked is: “How does a power-supply
work ?”"  This particular topic, as a
matter of fact, is treated less seriously

1
|
|
A
| oo

m most courses than many equally im.}

portant subjects. With this in mind, g
demonstration was developed to poini
out some of the more important fea:
tures of d-c power-supplies. Figures
3 and 9 show the diagram and photo
graph of the apparatus. In the initia

step, the unit is used first with nd

hlter. A full wave of the power fre
quency is shown on the oscillograph
then follows the pattern which result:
from half-wave and full-wave rectifica
tion. The oscilloscope is provided wit)
a gain control calibration so that it i
possible to determine the crest valu
ot alternating voltages. The filter ele
ments are then added one at a tim
(Continued on page 64)
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IT WILL

USE 4 MANUFACTURER'S
MANUFACTURER . . . . .

® Oue Contrac’! — Oue Re-
4pan4£éilit¢ — Oune Coil

Lewyt’s business is Contract Manu-
facturing. We specialize in electric
and electronic instruments, chassis
and housings; mechanical and elec-
trical assemblies; highest precision
machine work; sheet metal fabrica-
tions; all types of welding. product
finishing, etc.

We also provide advanced engi-
neering facilities as service assistance
to our clients in connection with the
design and re-design of their prod-
ucts under development.

Write on your business stationery
for 48-page book, “Let Lewyt Do
1t” ... thestory of the Lewyt Organ-
ization told in pictures.

BE ANOTHER DAY

The lush days of “Cost Plus” that have placed so little emphasis on pro-
duction economy will disappear when “C-Day” arrives. Conversion
to civilian goods will again place a premium on efficiency that springs from
a cost “know-how.” But cost-sensitive production comes only of long experi-
ence. It is not born of wartime . . . it is a stranger to war production.

Peace-time manufacture survives only as it demonstrates the principles
of profit-and-loss accounting. There is no room for carelessness, or laxity,
or indifference to costs.

Lewyt is not a war baby. Lewyt is a “manufacturer’s manufacturer” with
56 years of cost-conscious ‘“‘know-how”. It returns to peace-time contract
manufacturing with long experience in meeting the needs of production
engineers who will have only costs and efficiency in mind.

LEWYT CORPORATION « 76 BROADWAY, BROOKLYN 11, NEW YORK

BUY MORE

DO IT WAR BONDS
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WANTED
SENIOR ENGINEER

with at least seven years industrial experience in important
electronic research and development work. Capable of
executing important assignments from development to
finished products.

JUNIOR ENGINEERS

with sound educational background and at least one year's
experience in factory or engineering departments.

RADIO TECHNICIANS

with factory or model shop experience in building test
equipment on production testing electronic equipment.

MECHANICAL ENGINEER

preferably experienced in electronic field.

PRODUCTION MAN

experienced in setting up and supervising production lines.

These positions offer unusually good permanent opportunities—top
compensation commensurate with qualifications—congenial, progres-
sive organization with new and one of the best equipped laboratory
and factory facilities in the industry. Interesting work on most
advanced type of military communication equipment now and broad
field of quality radio-phonograph and industrial electronics after
V-Day. Please write detailed qualifications, including availability, if
not occupied to full extent of ability in war work, to Dept. F

THE MAGNAVYOX COMPANY

Fort Wayne, Indiana

\

Figures 5 (left, below) and & (below)

LAB TEURNIQUES

(Continued from page 62)

and readings of ripple-voltage, a-c anc
d-c output voltage and current are
taken as the load is varied. By using§
a-¢ and d-¢ current indicators in series
in the load circuit, it is possible tg
show the effect of the a-c componen
on the effective output current. By
using an inductance alone in the filter
4 condenser alone, single section chokd
input, single section condenser inpu
and two sections of choke and con
denser input, a fairly complete picturg
of the function of each component ir
power-supply circuits is gained. |

LR —  me

Studying Characteristics of 6Hé

When the characteristics of thqy
6H6 diode are being studied, there i
an opportunity to try the tube as i|j
half-wave and full-wave rectified
Figures 5 and 6‘show the two circuit
that we used to make this study. 4
D’Arsonval voltmeter is employed t»‘l
measure the rectified output so thal
the difference between the averag
values of the two types of rectificatio
may be appreciated. It must be pointe;
out, however, that the voltage applie.
to the tube in Figure 6 is only half tha
in Figure 5. For this reason, the loa
voltage appears to be the same but th
following analysis makes the differenc
clear. The applied voltage has th
form E = E. sin 4. But for the hall
wave rectification, only the positiv
half-cvcle is effective in producing a
cutput. Since the meter reads th
average value, we have

1 T
Ey = — S E.sind =E./m=0.138 E...
2=

1f the line voltage is 115 v. rm
E. = 1414 x 115 =1625 and tl
average value of the load voltage is 51
| (Contiiued on page 66)
|
l
| °

15000-0hm Load °

O O o

. 150000hm
“OV V IIO\/ 920 Oth LOCLd -
A-C ‘ 6H6 A-C & :
O — o | 6H6

e

6.3V
6.3V --1-1{. ~=a
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B YOUI

. whether it be a way-sfafioi; or a terminal on the HIGHWAYS OF THE AIR,

requires radio facilities especially designed for the services you offer. Without adequate
radio equipment your airport cannot perform its proper function.

DESIGN: Fortified by years of experience
in designing airway and airport radio equip-
ment, RADIO RECEPTOR engineers offer you

a vast store of specialized knowledge.

MANUFACTURE: Civilian radio equip-
ment manufactured by RADIO RECEPTOR
meets the same high standards as set for
CAA and the Armed Forces, and will be pro-

duced by the same personnel.

INSTALLATION: RADIO RECEPTOR has
complete facilities for the installation, if de-
sired, of equipment in any part of the world.
Tropical installations receive special attention.

SERVICE: RADIO RECEPTOR equipment
does not become an "'orphan' when once it
is installed. Periodic inspections and emer-
gency service are provided for in all sections
of the United States.

PLAN: Send for your Airport Radio Questionnaire, and let us help
you plan adequate radio equipment for your airport . . . NOW!

Non-technical booklet, ""HIGHWAYS OF THE AIR," available on request. Address Desk G 2 ren
o 4

E INVITE AN OPPORTUNITY TO COOPERATE WITH ENGINEERS, CONSULTANTS AND LOCAL CONTRACTORS
251 WEST 19th STREET

ADIO RECEPTOR CO., INC. ' oun'vY

ngineers and Manufacturers of Airway and Airport Radio Equipment o Radio Navigation Aids « Airport Traffic Controls
SINCE 1922 |IN RADIO A ND ELECTRONICS
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Be Up to Date
on Electromagnetic

1 heory—Read
W

Fields and Waves

inModern Radio

b

4 SivioNn Ramo

Electronics
Laboratory of
General Electric
Company and

Union College, and

1
27 ) JouN R, WHINNERY
-

Electronies
Laboratory of General
Electric Company

Written from an
point, the material in
proved highly
radio engineer

engineering  stand-
this book has
successful in  training

You'll welcome a book
that . ..

Relates field and wave theory.

Supplies the fundamentals of ultra
high frequency engineering.

Explains high-frequency circuits and
how to apply the field and wave
theory in modern radio.

Includes physical pictures and use-
ful methods for the calculation of
characteristics of radio system
components.

Requires only a basic knowledge of
elementary calculus and physics
to understand its content,

Increase your skill in using this essen
tial field and wave theory by studying
the excellent illustrations. Check your
knowledge against the diagrams, charts,
problems and tables reproduced in
“Fields and Waves in Modern Radio.”

503 Pages [Nustrated $5.00

ON APPROVYAL COUPON

JOHN WILEY & SONS, Inc.

440 Fourth Avenue, New York 16. N. Y.
Please send me on ten days' approval a
copy of FIELDS and WAVES 1IN MOD
ERN RADIO. At the end of that time, if
1 decide to keep the book, I will remit

$5.00 plus postage: otherwise I will return
the book postpaid.

Name

Address

City and State
Employed by

Co

LAB TECHNIQUES

(Continued from page 64)
v. minus the drop in the tube.
ever, for full wave,

How-

l K
Em sin§ — 2Em,,7r = 0636 Em,

I‘or the same voltage applied to the
tube, the average value of the load
voltage would he twice that for half-
wave, but the potentiometer, which is
connected across the line in order to
obtain the center-tap required for full-
wave rectification using only one twin
diode, reduces the applied voltage by
a factor of 2. This factor of 2 can,
of course, be regained through the
use of a voltage-doubling circuit. The
effect of placing a 4-8 mfd condenser
across the load is also analyzed with
this method. [n addition, the stopping
potential is measured for the 6H6 tube
to demonstrate the velocity of emis-
sion of thermionic electrons. Of course,
this quantity is not determined ac-
curatelv because it is practically im-
possible with the available apparatus
and time to take the contact potential
difference into account. The value of
stopping potential observed is about 0.6
volt. From this the observer can
calculate the maximum velocity of the
electrons leaving the cathode.

In the experiment on tuned air-core
transformers at radio frequencies,® the
procedure provides for gaining a
curve of secondary current versus fre-
quency or separation since it is im-
portant to know something about the
manner in which the primary current
varies. With this in mind, a second
current indicator is coupled to the
primary after the secondary current
curves have been obtained, and the
procedure repeated. In the case where
the coupling is set at predetermined
values and the frequency of the voltage

applied to the primary varied, it cz
he observed that the primary curre
curve breaks into two peaks before tl
secondary curve. This is shown J
Figure 7. The three sets of curv
represent coupling less than critica
critical and maximum possible cougf
ling. At critical coupling, the se
ondary response is seen to be one pes
while the primary already hds splf
into two peaks.

The equation for the primary curres
is given by": I,=E,/(Z, + Z.
where the subscript, p, stands fc
primary and Z. is the impedang
coupled into the primary by the ses
ondary; Z. = (om)*/Z,, where m
the mutual inductance, o = 2% timu
the frequency, and Z, is the impedanc
oi the secondary circuit. ;

The secondary wvoltage is: E, -
—joml, = - jomE,/(Z, + o'm*/Z,
The secondary current is then: I,
E./Z, = - jomPy/(Z.Z, + o'm®). 2
and Z, are given by: Z, R, -
(oL, - 1/wC;), and Z, R,
1(oL,-1/wC,).

To show qualitatively the impoil
tance of shielding, we place variou
shields bhetween the primary and se
ondary and note their effect on the sec
ondary response. Observers note ths
a large shield reduces the respons]
practically to zero while a small shiek
has only a partial effect.

The line of zero cvoupling is alsh
investigated® in our lab work. In th
experiment, we assume that two coi
are located with their axes parallef§
We then determine if there is sonf
position for coil 2, relative to coil
where no current will be induced in
This would be the case if the lines ¢
magnetic flux from coil 1 cut throug
the axis of coil 2 at right angles, Fig
ure 8 Coil 1, which has a curretf§

(Continued on page 68)
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......RADIO
”_ NOISE SUPPRESSION
PROBLEMS Awsuered

POWER EQUIPMENT (25 to 400 ampere ratings) — For heavy-duty
radio noise suppression service, Sprague offers a standard
Filter line to match exacting military specifications (Wright
Field 32331). Long service has proved their ability to
answer problems of noise suppression on
airplane motors, generators, inverters,

ll“-. and similar equipment.
l“l"-l | LOW CURRENT APPLICATIONS (25 amperes and
=!!!|!l less)—Although designed to the same

performance specifications as the fore-
going heavy-duty line, sizes and weights
of these Sprague Type JX Filters have been
reduced. High attenuation characteristics
assure high-fidelity radio reception under
adverse conditions of man-made inter-
ference. They are exceptionally compact,
mount in any position, have negligible
power consumption, and operate effi-
ciently over a broad temperature range.

.

FREQUENCY MC
: : Whatever your radio interference suppression prob-
ATTENTION CURVE lem "ASK SPRAGUE.” A broad background of
. for Sp"‘g“‘ Type JX-51 10 ampere filter with unshielded experience in this field over many years covers
- leads, “Y““hf 37 b, °‘f°“‘";‘ size, 2%" x 2" x 1Y% A almost every type of equipment—military, naval,
I - - e e industrial, or home.

SPRAGUE ELECTRIC CO., North Adams, Mass.

(Formerly Sprague Specialties Co.)

o SPRAGUE
 CAPACITORS - KOOLOHM RESISTORS
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The LS-1 shown above is actual size.

It may prove mighty useful to you. This small, precision built,
permeability-tuned I-F Transformer was developed, proved and is
being used with outstanding success on a variety of vital war appli-
cations. Now available for more general use, it may be just what
the doctor ordered for some of your present or projected components.
Better have the complete facts on this simple precise transformer

readily available.

Ask us about the LS-1 transformer.

CAMBRIDGE Thermionic CORPORATION

445 CONCORD AVENUE d

CAMBRIDGE 38, MASSACHUSETTS

LABORATORY

TECHNIQUES

(Continued from page 66)

through it will be similar to a bar
magnet with poles M and — M.
Suppose we indicate that the distance
Letween these equivalent poles is 2L
and the distance between centers of
the coils is R, and then let the angle
between R and the axis of coil 7 be
6. Then the magnetic potential at 2
due to the two poles of the equivalent
magnet is: V= M/(R-L cos §) +
-M/(R 4+ Lcosf) = 2ML cos §/(R*
—L*cos®*f). Now if the assumption
can be made that R is much larger

than L, V = 2ML cos4/R*. But if
the origin of a rectangular set of axes
X, VY, is at the mid-point of coil 7
with the X-axis along the axis of the
coil, then the coordinates of the center
of coil 2 are . v, and cosf = x/R
= x/(x" 4+ ¥*)*%. And the potential is:
V = 2MLx/(x* + y*)*~

So that the flux can cut the axis of
coil 2 at right angles, the N-component
of the flux at 2 must be zero. Hence:
dV/dx = 2ML(2x* —¥*) /(x* + v*)®

— 0. Since M and L are not zero

°
Figure 8
Line of zero coupling
plot. Two coils with

their axes parallel are
assumed in determining
this line.
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The power-supply setup used to demonstrate
some d-c power supply properties
°

2x% —
2x° =y~

must equal zero. Hence,
This 1s the equation of two
straight lines, y = *\/2x, having
slopes of =1/2. This means that if
coil 2 is located anywhere on a line
making an angle of § = tan™ =\/2 or
6 = *=54°44’ there will be no current
induced in coil 2. By rotating these
lines around the X-axis, the zone of|
zero coupling turns out to be a cone
with its apex at the center of coil 1.
The determination of the angle ex-
perimentally is interesting. The re-
sults lie between 53° and 57°. The in-
consistency probably is due to the rela-
tively large dimensions of the coils
compared with their separation. The
separation is limited by the sensitivity
of the current indicator in the second-
ary circuit. We found an old type
broadcast receiver in which the prin-
ciple of zero coupling was used in place
of shielding. This was used to show a
practical application of the theory.

vamv' = Ve/300 or v = V2Ve/300m
where m 1s the mass of the electron (9.11|
x 107 gm.), v is the velocity in cm/sec,
V' is the stopping potential n volts, and
¢ 1s the electronic charge (4.80 x 10

esu) which gives v = 594 x 10°VV.

*Caldwell, C. W., Laboratory Man-
wal for Fundamentals of Radio, Experi-
ment 9, Prentice Hall, Inc.

‘Terman, F. E. Radio Engineering,
2nd Ed., pp. 72-85, McGraw-Hill Book
Co.

‘Everitt, W. L., “Comnunication En-
gueering, p. 631, McGraw-Hill Book Co.

ERRATA

L. CHERTOK of the American

* Standards Association has point-
ed out that a minor error appeared in
Paul B. Wright's paper, Evolution of
the DB and VU, Part 11, May, 1944, p
80. The response-frequency character-
istic was stated incorrectly as indicat-
ing the “accuracy” of the vu instru
ment. The correct word to use is
“sensitivity.”

Incidentally, the ASA Standards on
vu and db contain invaluable reference
data. The standards of db and vu
Electrical Indicating Instruments, anc
American Recommended Practice for
Volume Measurements of Electrica
Speech and Program Waves, appear ir
C39.2-1944 and C16.5-1942 respectively |
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0 yow HOGARTH, WE MUSTN'T UNDER-
ESTIMATE THE ENEMY — EVEN [F OUR
SIDE IS INGENIOUS ENOUGH TO

poniee ¢ ECHOPHONE EC-1"

Echophone Model EC-1

(NMustrated) a compact communications receiver
with every necessary feature for good reception.
Covers from 550 kc. to 30 mc. on three bands. Elec-
trical bandspread on all bands. Six tubes. Self-
contained speaker. 115-125 volts AC or DC.

Echophone Radio Co., 540 N. Michigan Ave., Chicago 11 IIIznozs

COMMUNICATIONS FOR JUNE 1944
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W. J. McGONIGLE, President

At the YWOA, IRE,

ADIO’'S oldtimers, members of
R the VIVOA, IRE, ARRL and

Radio Club of America, joined
in on an Oldtimer’s Meeting at the
Hotel Martinique, New York City, on
June 7, to chat about radio yesterday
and today.

Master of ceremonies was our own
George . Clark, who presented a
brief history of the first wireless club
in America, the Society of Wireless
Telegraph  Engineers, founded by
John Stone Stone in Boston in. 1907.
The charter members of this club were
Mr. Stone and his co-workers E. R.
Cram, F. A. Kolster and G. H. Clark.

George told us that the Wireless
Institute was formed in New York
m 1909 by Bob Marriott with a
membership consisting chietly of mem-
bers of the United Wireless Telegraph
organization. Together with Marriott
at the inception of the Wireless Insti-
tute were pioneers Llovd Espenschied,
Alfred Goldsmith, G. W. Pickard and
E. J. Simon. The two organizations
merged in May 1912 forming the pres-
ent IRE with Bob Marriott as first
president.

Among the oldtimers who were at
the meeting were Haraden Pratt, vice-
president and chief engineer of Mackay
Radio; R. A. Heising of Heising mod-
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RCA BUILDING, 30 Rockefeller Plaza, New York, N. Y.

GEORGE H. CLARK, Secretary

RC of A and ARRL Oldtimers Meeting in N. Y. City, June 7.

ulation fame, a former president of
IRE; Paul Godley, who as the repre-
sentative of American amateurs caught
the first amateur radio signals from
America at Androssan, Scotland; Ben
Miessner; Lloyd Espenchied, chairman
of the New York Section IRE; C. F.
Elwell, maker of first Poulsen arcs for
our Navy and at present a civilian ex-
pert with the United States Navy; Ted
McElroy; Ed Content, WOR assistant
chief engineer; Dr. E. F. Armstrong;
Lt. Commander Arthur Van Dyck,
USNR; Professor L. Hazeltine; G. W.
Pickard; K. B. Warner; R. H. Mar-
riott; A. J. Costigan, and W. J. Mec-
Gonigle.

Personals

E have received niany F-mail

letters from the radio person

nel of the Armed Forces ask.
ing about membership in VWOA.
We're mighty proud of this interest.
Among those who wrote in were Chief
Radiomen C. R. Spicer and R. P. Her
zig, somewhere ir the Pacific, each of
whom has had over twenty years pro-
fessional radio experience. . . . G. B.
Angle, Ofthcer-in-Charge of Coast
Guard operations at the Hialeah, Fla.,
plant of Tropical Radio requests all
interested in reactivating the Miami

www americanradiohictorv com

chapter of VWOA to contact him. . . .
Our' heartfelt congratulations to Dr.
Edwin H. Armstrong upon the award
to him of the first Chief Signal Offi-
cer’s Certificate of Appreciation “for
loyal and patriotic services rendered
the Signal Corps of the Army of the
United States in the accomplishment
of its vital mission during a period of
national emergency. . . . Hal Stvles,
chairman and co-founder of the Los
Angeles chapter of VWOA, one of our
earliest members, is running for Con-
gress. He won his place on the Demo-
cratic ticket on May 16, 1944, repre-
senting the 15th Congressional district
in  California. The entire VWOA
membership joins in wishing Hal suc-
cess at the polls in November.

In Memoriam

NE of radio’s outstanding sta-
O tistical experts, Harry Coul-

ter, comptroller of the Radio-
marine Corporation of America, died
recently. He was an early member of
our association, a director for some
years, and always helpful in fiscal mat-
ters. We are certain our membership
joins with the officers and directors in
tendering sincere condolences to his
family. He was a grand person.

F
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EIMAC 152TH

. L o has a
EIMAC 304TH = ] e plate dissipation of
has a . : b 150 WATTS
plate dissipation of G o N

300 WATTS

AAC 75TH

| has a /

| dissipation of
75 WATTS

First Public Appearance
of these 5 EIMAC tubes

Eimac has never stopped development of new

A sixty-four page
| engineers in-expl
of electronics to't
| layman. Copies will
| be mailed to yau
! without obligation
' ...additional’ copies
. for your associates
upon request. Don’t *
delay! The edition
is limited. \

x vacuum tubes. While many types must still be
J kept secret for military reasons the five here
1 presented can be announced. Full technical data

is avatlable now on these five as well as new

§ information about the entire Eimac line. Write
3 today for your copies.

| Follow the leaders to

EITEL-McCULLOUGH, INC.

§15 San Mateo Avenue, SAN BRUNO, CALIF. EIMAC 25T
Plants located at: . Thig Vi ] i . |
San Bruno, California and Salt Lake City, Utah plate dissipation of | ) 1 . . !?MA( 3€24/24

has a
plate dissipation

25 WATTS

25 WATTS

Export Agents: FRAZAR & HANSEN
301 Clay Street, San Francisco, Calif., U. S. A.

. . 3 4
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THE 45000 SERIES
MIDGET COIL FORMS

are a good illustration of our slogan, "Designed
- for Application." Coil forms of this general
type (evolved from use of discarded tube
bases) have long been used by elecironic re-
search workers and radio amateurs. The short-
comings of previous types were overcome four
years ago when we designed and put into pro-
duction the first of the No. 45000 Series.
The "Designed for Application" features
include:
1. The guide 'funnel®’ (easier to thread leads
into pins)
2. The longer-than-normal length
3. Made in 5-pin as well as 4-pin and blank
bases.
The material, of course, is low loss mica-
filled bakelite.

IAMES MiLLER
' MFG. CO., INC.

MALDEN
MASSACHUSETTS

THE INDUSTRY
OFFERS ... —

ACRO MINIAC SNAP-SWITCH

Enclosed snap-action switches, 17/64” thick,
13/16” ligh, and 113/16” long are being manu-
factured by the Acro Electric Company, 1319
Superior Avenue, Clevelind 14, hio. Uses roll
ing spring principle. Enclosed in a bakelite
case with 4 mounting holes, 3/32” diameter.
Actuation is with a stainless steel pin plunger.
All parts are non-corrosive and all contacts are
of fine silver. Main blade, contact blade, and
rolling spring are of beryllium copper. Rated
at 15 amperes, 115 volts a-c. Furnished in sin
gle pole, normally open and normally closed,
double throw. Designed to permit leaf type or
overtravel plunger type actuators to be at-
tached to the case.

i
RICCO. *
et OHIO

¥ ACRC EL

L LVELAND.
Cl gy

5,222,105
PATENT NU. Y

Selenium rectifier power-supply units of 1,
5 and 10 amperes at 115 volts d-c, have been
added to the power supply equipment line
by Federal Telephone and Radio Corporation,
Newark, New Jersey.

The units are designed for wall or bench|
mounting. They are equipped with a 6-foot
imput lead with male connector and a stand-
ard convenience receptacle for the output.
The 10-ampere unit is furnished with an
11-point selector switch for maintaining 115
volts from no load to full load.

Powered by convection-cooled Federal sel
enium rectifiers.

FEDERAL POWER SUPPLY UNITS
I

BURNDY WATER-SEAL
ELECTRICAL CONNECTORS

To provide a water seal for cable ends, Hy
sealugs have been developed by Burndy En
gineering Co., Inc., 107 Bruckner Blvd., New
York 54, New York. :The connectors are said
to be made from puregcopper and silverplated.
The barrel of the Hysealug is indented . onto
the conductor while the“shroud is compressed
over insulation to form a water-tight cable-
end seal. Installation is made with a Burndy
hypress and a dual die which indents the con
nector and compresses the shroud in one op-
eration for cables up to 1000 mcm.

SCHERR OPTI-FLAT

An optically poliched glass master surface
plate that is said to be flat to an accuracy
of S0-milionths of an inch, has been produced
by The George Scherr Company, 200 Lafayette
Street, New York 12, N. Y.

The plates, which are called opti-flats, are
said to be resistant to abrasion. They are 27

thick for the 12” and 3" thick for the 16”
size to prevent warpage and breakage. They
are inspected by means of optical flats by
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25,000 OHMS PER VOLT

PUSH BUTTON OPERATED
"~ SPEED TESTER

SUPREME MODEL

TN

* Design proven by over 5 years pra-
duction

NSNS

N

% Dual D.C. Sensitivity—25,000 ohms 7
per volt and 1000 ohms per volt.

XK Matched resistors of 1%, accuracy 7

e 4
¥ Push button operated—no roaming 7
test leads |
¥ Open face—wide scale 44" meter.
40 microamperes sensitivity.
* | Microampere first scale division. 1I

SPECIFICATIONS

D.C. MICROAMPERES:
0-70-700 microamperes
D.C. MILLIAMMETER:
0-7-35-140-350 milliamperes
D.C. AMMEYER
0-1.4-14 amperes
D.C. VOLTS, 25,000 OHMS PER VOLT:
0-3.5-7-35-140:350-700-1400 volits
D.C. VOLTS, 1000 OHMS PER VOLT:
0-3.5:7-35-140-350:-700-1400 volits
A.C. VOLTS, 1000 OHMS PER VOLT:
0-7-35-140-350-700-1400 volts
OUTPUT VOLTMETER:
0:7-35-140:350-700-1400 volits
DECIBEL METER:
0 db to plus 46 db
OHMMETER:
0-500-5000-50.000-500,000 OHMS
0:5-50 MEGOHMS 4
POWER SUPPLY
Battery Operated

Mo

SANN

Sl Al o

With the above specifications the Supreme
Model 592 Speed Tester meets today's re-
quirements for general laboratory use, as-
sembly line tests and inspection, radio and
other electronic repair and maintenance.

TESTING INSTRUMENTS %
® .

SUPREME INSTRUMENTS CORP.
Greenwood, Miss., U. §. 4.
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L The

light interference methods. Opti-flats are an-

nealed,

IRCA MINIATURE THYRATRONS,
ITRANSMITTING TRIODES AND
MULTIPLIER PHOTOTUBES

A quartet of tubes, including a forced-air-
icooled transmitting triode and a miniature
14-ounice thyratron have been announced by
IRCA. |
forced-air-cooled tube, 9C22, and its
| “sister” tube, the' water-cooled 9C2l, are both
| suited for use in the class B modulator stage
land in the plate-modulated class C final am
liplifier stage, as well as in large units for high
| frequency heating.

A pair of either type are said to have ample
. power-delivering ability for the final stage of
a 50-kilowatt broadcast transmitter. -For in-
dustrial heating applications, a pair of 9C22's.
operated as unmodulated class C oscillators, are
said to provide an output up to 130 kilowatts,
‘while a pair of 9C2l’'s under the same condi- |
I tions will furnish up to 200 kilowatts. These |
new types may be used with maximum ratings
at frequencies up to 5§ megacycles, and with re-
duced ratings at frequencies up to 25 mega-
cycles. ‘

The new thyratron, 2D21, is said to carry
0.1 ampere plate current continuously, and for
periods up to 6 seconds out of 30 will safelv
carry 0.5 ampere. Uses xeriori filling instead
lof mercury vapor.

The fourth tube is a 9-stage multiplier photo

‘ tube, 931-A, which is said to be capable of
lamplifying signals up to 200.000 times and
more.

| Operated at 100 volts per stage. the 931-A |

ihas a sensitivity of 2 amperes per lumen, or

lunore than three times that of the 931. which i
it supersedes.

¥

'\ G. E. ELECTRONIC RELAY

. An electronic relay for amplifying limited cur

|
1
rent transmitted by delicate control contacts I

or high resistance circuits has been announce.l
~ by the industrial control division of G. E.

Operated by any material having a resist-

ance of from 0 to 500,000 ohms, or even greater
if necessary. The relay is said to be especially |
snltablq for controlling liquid levels in tanks |
. and boilers, sorting metallic parts by size, de-

“ Specify
4 TELEX RECEIVERS

High Fidelity in Powerful, Rugged
Lightweight Magnetic Receivers!

- = .
g “ i_—-—
— y
L\
A ¥ &
" ==
\.
N\ e
=
ELEX experience in helping
supply the small, rugged, high Telex Experience Offers:

fidelity, powerful magnetic receivers
required by the Signal Corps should
be of great assistance to you.

Wherever you specify efficient,
high fidelity magnetic receivers in
your product design, these small,
lightweight, rugged receivers—made
by Telex, the creator of the world’s
first wearable electronic tube hearing
aid—will meet your requirements.

Write us and tell us your problem.
Our engineers are in a position to
help you solve it quickly, efficiently,
economically.

|

Magnetic Receivers:

Cu. Vol.— Approx. 0.3 cu. in.
Impedance—Up to 5000 ohms.

Sensitivity — 18 dynes/sq. ¢m. for 10
microwatt input.

Construction—Rugged, stable, using only
finest materials, precisely machined —no
diaphragm spacing washers in Telex
receivers.

Transformers and Chokes:

Cu. Vol.—Down to .15 cu. in.

Core Material — High permeability steel
alloys.

Windings —To your specs. (Limit of six
outside leads on smallest cores.)

;
o5
¥

PRODUCTS COMPANY

ELECTRONIC PRODUCTS DIVISION

TELEX PARK -

www americanradiohictorv com
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. WINCHARGER '

- TOWERS
ror STATE POL/CEravi0
moF M. SYSTEMS

For their outstanding Radio
Communication System, the
New Jersey State Police use
Wincharger Towers exclu-
sively as supports for F-M ¢
Antennas. They and hun-
dreds of other stations in
all types of broadcasting
know that they depend on
Wincharger for --~

% Strong, Clear Signals
Y Low Initial Cost

v Pleasing Appearance
v Low Maintenance

Sibd

Z3
S

N FANT BN TN A

S TS 2N 1S VIS P18

wasiv4

§l

y Immediate deliveries on suit-
‘ able priorities. Write or wire
[

(

1\

for full information.

‘ Malen of U %
7 BONDS | i 100
taru lllllll[ fr 5

S¥STtms 5

AAYY FOR | vig,
D'lllﬂlol%

VICTORY, £ Ef;; »

R e .
INCHARGER

ANTENNA TOWERS
and VERTICAL RADIATORS

WINCNARCER CORPORATION SIOUX CITY.IOWA.
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THE INDUSTRY OFFERS ...
(Continued from page 73)

tecting broken threads in textile machines, and
as a limit switch requiring extremely light
pressure to operate.

* I

AIRCRAFT TOOL COUNTERSINK

To permit countersinking in close quarters, a
micro-set stop countersink, model 400-A, with
cutaway skirt has been announced by Air-
craft Tools, Inc.,, Los Angeles. The cutaway
skirt feature 1s said to make it possible to
countersink in corners, next to joints, on plate
nuts, etc.

Has « split collet type shaft, which allows
usage of various cutters and pilots, full ball
thrust bearing, vpositive sight adjustment in

mcrements of 002", and lock spring in sight
adjusting sleeve.

DIALCO PANEL LIGHT ASSEMBLY

Panel light (light-shield) assembly has heen
produced by the Dial Light Co. of America,
Inc., 900 Broadway, New York 3, N L

The light has a knurled head, rotatable 360°
Lamp lhousing is made of Navy specification
bakelite sealed with bakelite varmish, while
the head is made of brass and may be fin
ished with any desired plating. Lamp socket
accommodates miniature bayvonet hase lamp
Requires an 11/16” panel hole for mounting.

SHALLCROSS WIRE-WOUND
SURGE RESISTORS

For x.ray and other high-voltage applicatious,
the Shallcross Manufacturing Company, Jack

son and Pusey Avenues, Collingdale, Pa.
have developed w1re-wou1}d surge resistors,
type 290. Suitable for high-resistance units

capable of handling high voltage, while dis
sipating normally 200 watts.

Resistors are wound on non-hygroscopic cer
amic forms with insulated nicrome wire, single
layer space-wound. The wire is protected

with a finish that is said to reinsulate, resist

heat and assure operation at 450° F Any
resistance from 1,000 to 3,000,000 ohms are
available.

* % %

ARPIN RECTIFIERS

Rectifiers, tvpe 869-B, with a maximum peak
inverse anode voltage (25-150 cycles)—10 am-
peres, and average anode current at 2.5 amp
peres (in-phase filament excitation) have been
developed by Arpin Manufacturing Co., 422
Alden St., Orange, New Jersey. Typical con.
ditions in a single phase, full-wave circuit (2
tubes): a-c input voltage, 7070 (rms per tube);
a-¢ output voltage, 6360); maximum d-c load
current, 5 amperes., 1tubes feature oversize
cathode shield, and an edgewise-wound ribhon
filament of a new alloy which is said to pro-
vide cathode with large emission reserve.

* O ®#

RGP PORTABLE SUPER TESTER AND
POCKET MULTITESTER

A tester that is said to be equivalent to 27

www americanradiohictorv com

Many fine manufacturers of radio and elec-
tronic equipment are our intimate friends.
We've been in constant contact with them

for years .. . long enough to enable us te
quickly obtain . ..

TUBES
RELAYS
RESISTORS
CAPACITORS
TRANSFORMERS
TEST EQUIPMENT
Hnd other mecoled

RADIO AND ELECTRONIC
COMPONENTS

Cemponents almostimpossible to obtain
may, in many instances, be procured
through Harvey. If we can’t get exactly
what you specify, we most likely can sug-
gest an offective substitute.

And, WE DELIVER
««.Within 24 hours,
if possible.

TELEPHONE
ORDERS TO

LOneacre 3-1800
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individual instruments has been produced by
Radio City Prouuct n est Lo
Street, New York 1, N. Y. Features of tester,
model 422, are . current measurements in
both a-¢ and d-c¢ up to 25 amperes, voltage
measurements in both a-c and d-c up to 5,000
volts, high wvoltage not applied to selector
switch nor to general test circuits, 3’ square
meter with movement of 200 microamperes or
5,000 ochms per volt sensitivity on d-c voltage
measurements. Resistance measurements up to
10 megohms. Supplied with batteries in nat- |
ura! wood case, 615" x 77 x 2%".

A pocket multitester, model 420, 634" x 315"
x 3, that weighs 25 ounces is also announced
by RCP. Meter movements are said .to be
guaranteed to be accurate to within 2%. Volt
age multipliers are metallized matched pair
resistors having a tolerance of 1%.

1 e, € s a 44 microampere |
range. Qutput meter, db meter, milliammeter |
and ohmmeter are said to provide a total of|
23 ranges. Voltmeter, a-c/d-c, up to 5,000 volts
at 1,000 chms per volt sensitivity. Supplied in
a hardwood case, with batteries.

*

G-M IMPROVED MULTI-POLE |
D-C RELAYS

An improvement in the sensitive type
multi-pole relays has been announced by G-M
Laboratories, Inc., 4300 North Knox Avenue,
Chicago 41, Illinois.

The top contact structure has been re-
designed on the 3, 4 and 5-pole relays. For-
merly, all coil and blade contact terminals
were located on an overhanging bakelite
bracket. Relays with the new top contact
structure require considerably less mounting
space.

Depending upon available power and on coil
and circuit characteristics, contact capacity
ranges up to 10 ampere continuous at 30 volts
d-¢ on inductive (motor) circuits based on op
eration at 53,000 feet altitude.

Coils are both wvarnish and vacuum-wax
impregnated and all metal parts are either
non-corroding or are heavily plated. Ambient
temperature range minus 40° to plus 90° C.
Weight 4% to 6% ounces, depending upon num-
ber of poles.

§677733

Improved Design

Former Design

CANNON AN3101 CONNECTORS

\ connector, type AN3101, that has been des-
ignated a receptacle since it has a male coup-
ling thread sim. a: types ANSI00 "nd AN3102
has been announced by Cannon Electric De
velopment Company. 3209 Humboldt Street, Los
Angeles 31, California.

AN3101 is a mating (cord) connector for
AN3106 and AN3108. In appearance, 1t re-
sembles an AN3100 without a mounting flange.
The length is same as AN3100.

The AN3101 uses the same end bell and as-
sembly nut as is used on AN3I06 in conjunc-
tion with a special barrel which houses a
standard AN pin or socket insert assembly.
The insert is retained within the barrel by
using the same standard insert retaining ring
as used on Cannon standard type AN fittings.

Shell material is aluminum alloy, with sand
blast and lacquer finish except on bonding sur
faces. Threads have thread lubricant.

COLONIAL PULSE GENERATOR

A pulse signal generator of d-c pulses, de
rived from an internal sine-wave audio os
cillator providing pulses at 500 or 5000 cycles

(Continued on page 76)

HANDLES WITH THE EASE OF A
FOUNTAIN PEN

Slim, tapered, heat-proof plas-

tic handle with non-tiring cork

grip — ideal for women opera-

tors. Overall length, 7-inches.

Weight, 3.6 oz.

REPLACEABLE SOLDERING TIPS
FOR EXTRA ECONOMY AND
LONGER LIFE
Unscrews like a light bulb!
When long - life heating ele-
ment finally wears out, just un-
screw it and insert new (ip.

Replaceable elements, 50¢.

UNGAR SOLDERING
PENCILS
Now Saving Time,
Money and Effort for
o U.S. ARMY
AND NAVY
« RADIO
MANUFACTURERS
AND ENGINEERS
o INSTRUMENT
MANUFACTURERS
s AIR TRANSPORT
COMPANIES
+ RADIO
MAINTENANCE MEN
» TELEPHONE
REPAIR MEN
. WIRING
CONTRACTORS

An Efficient, Light-as-a-Feather
Soldering Instrument,
Designed for
Speedy, Precision Production

HEeRg is the ideal soldering iron for
hard-to-reach work . .. overall weight
only 3.6 ounces . .. perfectly balanced
... ruggedly constructed...with long-
life replaceable heating element. A
dependable, high quality instrument,
designed to cut production time and
production costs.

Used in the assembly and repair of
radio and Radar apparatus and delicate
aircraft instruments, the Ungar Solder-
ing Pencil affords ease of operation and
added economy — heats in 90-seconds,
draws only 17-watts. Originally de-
signed for smaller, intricate soldering
operations, it can also be used to great
adavantage for handling larger bulky
production problems.

The complete Ungar Soldering Pen-
cil, #207, in quantities, sells for $1.00
each. Extra #536 heating elements are
50¢ each. Priority required on all
orders. Immediate delivery.

Orders for UNGAR SOLDERING PENCILS
and replaceable Heating Elements are now
being filled. Direct your order to:

HARRY A. UNGAR, Inc.; Dept C.

615 Ducommun St., Los Angeles 12, Calif,

Harry A.Ur,

MANUFACTURERS OF E4L§CTRICAI. WAR PRODUCTS

www americanradiohictorv com
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POWER
RESISTORS

* Greenohms—those green-colored inorgan-
ic, cementcoated power resistors now found
in so many radio and electronic assemblies
—can take an awful beating, Even when
seriously
don’t burn out. tlake. peel. crack. 10 and 20
watts fixed: adjustable, up to 200 watls.
Choice of mounlings, terminals, taps. And
remember, only Clarostat makes Greenohms.

% Write for Literature . . .

Sent on request. Also let us quote on your
power resistor or other resistance and con-

overloaded-—sizzling  hot—they

trol requirements.

5 V.V
LAROSTAT MFG. €0., Inc. - 285-7 N. 6tn St., Brooklyn, N. Y.
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is now available from Colonial Radio Corpora-
tion, 254 Rano Street, Buffalo 7, New York.

With external audio oscillator, pulses _may
be obtained from 50 to 20,000 cycles. Amplitude
and time duration of pulses is continuously ad-
justable over a wide range; output polarity is
either positive or negative. Amplitude adjust
able by means of an attenuator and read di
rectly from an output meter and multiplier
Marker circuit, superimposing one megacycle
sine wave on pulse, serves to check time dura
tion calibration and time axis. OQutput im
pedance consists of 100-ohm termination at
end of 3-foot cable.

Also provided is a negative pulse of 30 to
100 volts at higher output impedance, modu-
lator stage, sine sweep voltages, and expanded
sweep voltages for short time pulse observa-
tion.  An advance positive pulse is also pro-

vided. Available only for 115 volts 60 cycle,
a-c supply.

BIRTCHER TUBE CLAMPS

Birtcher stainless steel tube clamps are now
available from the George S. Thompson Cor
poration, 5240 Huntington Dr., Los Angeles, 12,
Qallf., sole licensees of The Birtcher Corpora
tion.

George S. Thompson, formerly vice jresident
of Birtcher Corporation, is president and gen-
eral manager of the Thompson Corporation.
John Thompson is vice president and Arthur

Bruce, secretary.
* * *

CETRON CE-200 and CE-201

Improved models of the CE-200 and CE-201
mercury vapor 2-ampere full-wave rectifier
tubes are now available from the Continental
Electric Company, Geneva, Illinois. Suitable
for applications up to about 250 volts d-c.

Both tubes have identical electrical charac-
teristics, the difference between them is in the
basing. CE-200 has o <t »lard 4-pin hoe
;"md the CE-201 a special long-pin industrial
rase.

RCA PLASTIC MOLDING OVEN

An automatic electronic oven for pre-heating
of plastic materials to ready them f{or the

| 4401 Highland Avenue, Niagara Falls, N. Y.

molding process, is now available from the
RCA Victor division of RCA. .
To pre-heat plastic preforms for molding
with the unit, the operator places the preformh
n the bottom electrode, then closes a counter-§
balanced lid, automatically bringing a retract-
ing upper electrode into contact with the work,
and presses the starter button. The top elec-§
trode mounting and operating mechanism is
designed to permit the electrode to seat flat§
and exeyt uniform pressure on any thicknessh

of preform within its operating range. At}

the end ot the heating cycle, the pre-set timer
automatically opens the lid and shuts off the
power. .

(ienerator in the unit delivers up to 2000§
watts of power, or 6800 btu per hour, into a
dielectric load of average characteristics, with
an input of approximately 4.5 kilowatts maxi-
mum and a line voltage of 200-240 volts, 50-60
cycle, single phase. Ultrahigh operating fre-
quency (of approximately 27.4 megacycles). An
r-f filter is included to guard against radio
interference radiation via the power circuits.!
Also has an automatic filament voltage regu-|

Are Doing Dis-tinguished?
Service With The Fleets

b
b
it

i

Fobs

® That's why you cannot buy a

Premax Radio Antenna today,'

- . . our entire production is go-{:
'ng to the Armed Forces. With|

the experience gained in main-
taining wartime communica-
tions, Premax will be back when
Victory comes, better than ever,

/C;ﬂemax H"O‘C/UC?‘S}

Division Chisholm-Ryder Co., Inc.

4

JONES 500 SERIES
PLUGS AND SOCKETS

Designed for 5,000 volts and 25 amperes.
All sizes polarized to prevent incorrect
connections, no matter how many sizes used on
a single installation. Fulfill every electrical and
mechanical requirement. Easy to wire and in-
stantly accessible for inspection. Sizes: 2, 4, 6,
8, 10, and 12 contacts. Send for a copy of Bul-
letin 500 for cc.mplete information. Write today.

HOWARD B. JONES
2460 W. GEORGE STREET

CHICAGO 18, ILL.

www americanradiohictorv com
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lator, capable of handling a line voltage range

lof 190 to 260 volts. ‘I'wo infra-red lamps :ve |

\installed in the heating chamber to provide
auxiliary radiant heat and prevent cooling of
the preform surfaces by the surrounding air.
| Equipped with two 833A oscillators, four 8008
| rectifiers, and two 2050 control tubes.
The cabinet is 50’ high, 30"’ wide, and 24"
deep, and weighs about 800 pounds.

' ¥

* * *

IKURMAN VIBRATION TEST

'/A vibration tester employing the tuning fork
iprinciple and a variable frequency from 20 to
0 cps, has been announced by Kurman Electric
'd‘ ompa;y, 35-18 37 Street, Long Island City
1, N. Y.
| Variable amplitude and variable f{requency
. Hirection is also provided. Direction of vibra-
{ltion can be changed while tests are under
ipbservation. Capacity up to 5 pounds.

| Two objects can be tested at the same time.
IVibration acceleration is provided to 30 G. plus.
t Frequency change is motor operated; resonant
onditions are said to be instantly detected.
.75 watts are required for maximum test con
| litions.
1 Can be mounted on any hench. Available in
.gr-:\vo models, V 101, stationary yoke, providing
I+ p and down vibrations. and V102, rotable voke,
‘nlrgro‘viding vibrations in any directions through
“ 60°.

* * *

\CAPACITRON OIL-TYPE CAPACITORS

‘A complete line of rectangular oil-type capaci-
“ors has been announced by The Capacitron
{Company, 318 W. Schiller St., Chicago 10, 1I.
‘inois. Made in standard container sizes and
~'n voltage ratings up to 6000 volts, d-c working.
| Capacitron bulletin 104 lists all pertinent data
‘ncluding capacities, voltage ratings, container
Taizes, types of terminals, and mounting ar-

g

‘angements.

ore | han Beauty
Here!

N\

Yes, we’ll agree, these and
other carefully machined,
silver plated Astatic Co-axial
Radio Cable Connectors are beautiful . . . so beautiful that
you want to hold them . . . and “caress” them . . . 1n your
hands. But they’re more than beautiful! Astatic Co-axial
Cable Connectors are products of engineering skill, mach-
ining precision, assembly care and expert fiunishing

all important to the efficient functioning of wartime radio
communications equipment. Mecasuring up to the most
exacting government and equipment-manufacturer stand-
ards, Astatic Connectors provide sturdy, lock-tight, insu-
lated connections for strenuous wartime service. Yes, they’re
tough as well as beautiful . . . and they’re dependable. We,
their manufacturers, are proud of them. They’ll do a swell
job for you. Use them.

ASTATIC R r
THE ASTATIC CORPORATION

YOUNGSTOWN, OHIO
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MEASURES
QUANTITIES

PATS. APP. FOR

TECH LAB MICROHMMETER

. . . gives direct and instantaneous |
readings of resistance values down to |
5 microhms and up to 1,000,000 me-
gohms. Accuracy in all measurements to
better than 29. Output is sufficient to
[ drive recorder. Entirely AC operated.
{  Furnished in two models. Reasonably
prompt deliveries. For complete data
regarding other applications’ write for
» Bulletin No. 432.

|

I LINCOLN STREET
JERSEY CITY 7, N. J.
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(Continued from page 58)
turing Company, Radio Receiving Tube

| Division. No other organizational change

1s involved.

NSMPA SCREW-MACHINE
INFORMATION SERVICE

|

A free information service, which should

aul buyers of screw machine products to
locate available machine capacity, has
been set up by the National Screw Ma
chine Products Association, 13210 Shaker
Square, Cleveland 20, Ohio. Member
companies of the Association are report-
ing machine capacity available now, and
that expected to he available in the near
future.

=

DR. TOWN PROMOTED
BY STROMBERG-CARLSON

Dr. George R. Town has been promoted
to the post of research and engineering
manager of the Stromberg-Carlson Com:
pany, Rochester, New York. Dr. Town,
who joined the compauy in 1936 as a re-
search engineer, was formerlv associated
with Leeds & Northrup Company of
Philadelphia. and the Arma Engineering
Company of Brooklyu, New York.

WALLACE TO REPRESENT
GHIRARDI BOOKS ON WEST COAST

Don C. Wallace of 4214 Country Club
Drive, Long Beach 7, California, has
been appointed west coast sales repre
sentative for the Ghirard. radio books
which are published by Murray 1lill
Books Inc., 232 Madison Avenue, New

| York 16. Mr. Wallace's territory includes

Arizona, California, Idaho, Nevada, Utah,
Oregon and Washington.
*

WESTINGHOUSE TO MAKE RECEIVERS

When war conditions permit, Westing-
house Electric & Manufacturing Company
will again be producing home radio re-
ceiving sets. The company discontinued
home receiver production in 1928.

EIE

ADDITIONAL PLANT FOR HOFFMAN

A’ cabinet factory at 6623 Stanford Ave-
nue, Los Angeles, has been purchased by
Hoffman Radio Corporation.

* %
LLOYD AND PORTER
TO N. A. PHILIPS

The North American Philips Company |

Inc., 100 East 42nd Street, N. Y.
has announced the appointment of Warren
D. Lloyd as commercial manager of its
nmedical department which manufactures
x-ray equipment, and T. R. Porter as
technical commercial man on high {re-
quency heating. Mr. Lloyd, who was New
York oftice manager for the G.E. X-ray
Corporation for the past fourteen years,
will be located at the Philips plant in Mt.
Vernon, New York. Mr. Porter, for the
past eight years with Westinghouse, will
work from the company’s New York City
headquarters.

k0 ok ¥
SADENWATER EASTERN RCA
BROADCAST S-M

Harry Sadenwater is now eastern sales
manager for Radio Corporation of Amer-
ica, with offices at RCA’s sales head-

www americanradiohictorv com

17, |

Western Electric Col

AT 100 MC

‘DILECTENE

A C-D Engineered
H U-H-F Insulation
POWER FACTdR

L 4
0.0033

Q ‘STABLE
UNDER

~
Py \ ‘
Pt N High Humidity
~DIELECTRIC
/ cONSTANT\' - I
Q15 Temperature
Extremes
N -
| Mechanical
y \ Stress
READILY . *
MACHINED " Chemical
Conditions

X For complete technical

“CONTINENTAL-DIAMOND

- NEWARK 51, DELAWARE

data, send for Bulletin DN |

FIBRE COMPANY |

Al

sk

Wanted
ENGINEERS

* Radio

* Chemical
* Electrical
* Electronic
* Mechanical

* Metallurgical

* Factory Planning

* Materials Handling

* Manufacturing Planning

Work in connection with the manufac
ture of a wide variety of new and ad
vanced types of communications equip
ment and special electronic products

Apply lor write}, giving
full qualifications, to:

C.R. L
EMPLOYMENT DEPARTMENT

100 CENTRAL AV., KEARNY, N. J

Applicants must comply with WMC regulations:

i 6

A

th

thig
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parters, 411 Fifth Avenue, New York
ity. In his present capacity Mr. Saden-
ater will be responsible for the sale of
| -oadcast transmitters and associated
juipment to eastern radio stations.

l
%k ok 3k ‘
IEW REPS FOR CANNON ELECTRIC |

i'he Cannon Electric Development Com-
fany of Los Angeles has appointed five
w enginecering representatives. These
iclude Wright Engineering at 6109 North
{[eridian Street, Indianapolis 5, Indiana; |
ranklin Sales Company, Central Savings
ank, Denver 5, Colorado:; Bruner Cor- l
joration of 418 West North Avenue,
[lilwaukee 12, Wisconsin; Southern Sel-
rs of 918 Union Street, New Orleans
1, Louisiana; and \Iountam States En- | |
ineering Company, 215 West Second, !
falt Lake City 1, Utah.

. . . Important Features

of ADC Quality. . .

| With transformers of today being far more exact-

ing in requirements than ever before, their design

involves compromises to attain the best possible

James L. Wright, Jr., Wright Eng. performance over the entire operational range.

% sk ok

= IAJOR ROTE APPOINTED TO
I SA COMMITTEE
{lajor George A. Rote of the engineering

sard at Fort Belvoir, Virginia, has been is made possible by extreme care in selecting the
iopointed a member of the American

i d iation’ it . . . . . .
| eI materials when units are being designed. It is this

ustrial purposes.

The ADC standard of efficiency and reliability

N consideration of all important details that assures
HEACHAM OSCILLATOR ANALYSIS .
N G.R. EXPERIMENTER the quality of ADC Products.

he April issue of The General Radio
xperimenter, contains a simplified ver-

jon of Meacham'’s oscillator in an article
ititled, “A Bridge-Controlled Oscilla- Do You Have ,'he

r.” Also in this issue is a reprint of

The Effect of Humidity on Electrical ADC C ’
| [easurements,” which appeared in an New ata Og?

arlier issue.

NSULINE WINS "E"
‘he Army-Navy “E” has been awarded

® A copy of our new catalog covering

the specialized line of ADC Trans- AUD]

- Io
i) the Insuline Corporation of America, formers, Filters, Equalizers, Key Switches, ”é‘gf{giMiN'T
.. ong Island City, N. Y. . sty
¥ B ‘}; . Jacks, Plugs and other electronic com- Sl
i" INION CARBIDE ELECTS SUBSIDIARY ponents is now available for the asking.

[COMPANY PRESIDENTS

Jew presidents have been named for
xteen subsidiary companies of Union
arbide and Carbon Corporation, 30 East
2 Street, New York City. The presi-
" ents elected are: James W. McLaughlin
s or the Bakelite Corporation; John R. Van
[ ‘leet, U. S. Vanadium Corporation; John

I, Swain, Electro MetallurgicalSales Cor-
| aration; Dr. Joseph G. Davidson, Car-

ide & Carbon Chemicals Corporation

nil Carbide & Carbon Chemicals Ltd.;

i (Continued from page 81)

Write for ADC
Catalog No. 14

-t
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] (Continued frous page 79) ’ |
Stanley B. Kirk, Linde Air Products
Company, Prest-O-Lite Company Inc,,
Dominton Oxygen Company Ltd,, and the

Interphone Equipment 5o Goon'scmid i)

National
Company Inc. and Canadian National§

mely, Electro Metallurgical Company,
Electro Metallurgical Company of Canada
Ltd., Haynes Stellite Company, Michigan|
Northern Power Company, and TUnion|
Carbide Company of Canada Ltd.

* £ *
"“E" FLAG TO PRICE BROTHERS
COMPANY

The Army-Navy “E” ftlag was awarded|,
recently to Price Brothers Company, 1
Frederick, Maryland. {

* 0 ok 3k

NEW VICE PRESIDENTS FOR PEERLESS!

(Ind com po ne ni ParfS \ Carbon Company Ltd.; Francis P. Gor-

‘ Il. M. Bateman and Mrs. T2 M. Aalberg
' NOW IN PRODUCTION were elected vice presidents recently of
CD-318-A JX-48 PL-68 Peerless Electrical Products Company
CD-307-A PL-47 “A” Plug Los Angeles. o
CD-874  PL-S4 BC-366 S
- JK-26 PL-55 BC-347-C UNIVERSAL MICROPHONE IN
A | sl SiAIA , SIGNAL CORPS DISPLAY
3 e JB-47 TD-3 . . . . M
i 0 . A pictorial display of the history of com-|

munications has been set up in the Ciu-|
cago Army Signal Corps’ permanent |m

VZM KA”””‘A i‘. exhibit of electronics, by Universal Mi-|
i crophone Company, Inglewood, Cali-

RADIO AND TELEVISION CORPORATION jt | fornia. )
1038 W. VAN BUREN ST.,, CHICAGO 7, ILL. | MOORE RCA LATIN AMERICAN

. et S oy | DIRECTOR 8

_— - - Fred A. Moore has been appointed re-!

| gional director for Radio Corporation of}
America in Latin America. Mr. Moore
was previously head of Corporacion de
Radio de Chile, RCA’s subsidiary in
Chile.

Other foreign appointments include;
Carlos Touche, president of RCA Victor
Argentina, Buenos Aires; L. A. Hum-
phries as general manager of Corporacion/'
de Radio de Chile, Santiago; and Harold|"

| R. Maag as general manager of RCA
Victor Mexicana, Mexico City.

Measyrip
9-Testi .
furnishin N9~ Calibrgy
Specif,'eg 'l:'e kind of dePensngq"'pme"'
Y all whe pref le seryvice
er

Precision

We're getting “posted” NOW, to | * % %
fill all post-wor needs af aur customers. ROCHESTER AIEE ELECTS STROM-
BERG-CARLSON ENGINEERS AS

>
MONARCH MFG. CO ‘
* | a a Two engineers of the Stromberg-Carlsonf

Company were elected officers of the
Rochester, New York, section of the

2014 N. Major Ave. Chicago, L. American Institute of Electrical Engi-

neers, Oliver L. Angevine was named

50 e COMMUNICATIONS FOR JUNE 1944
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hairman, and Ernest B. Kempster Jr
vwas named vice chairman-secretary.

. O. DRIVER NOW

DRIVER CO. PRESIDENT

N. B. Driver has resigned as president
i the Wilbur B. Driver Company,
Newark, New Jersey, to become chair-
inan of the board. His son, Robert O.
Uriver, who has been with the company
for the past ten years, becomes president.
William J. Wind, who has been with|
he company since its beginning, has been
‘lected vice president in charge of pro- |
fuction. Sidney A. Wood, formerly sales
nanager, is now vice president in charge
T'f sales. Kar!l R. Tallau, with Driver
fince 1936, becomes the company's sec-
retary and treasurer.
* * E: |
W.E. TO BEGIN CIVILIAN
TELEPHONE PRODUCTION l

{\n announcement from Western Electric
sindicates the company will manufacturel
Lighty per cent of the 800,000 civilian |
! elephone sets which the WPB authorized
-ecently for annual production. This is the \
irst order allowing resumption of tele—l
shone production since the complete shut-
fown in 1942. Delivery of the new phone
ets 1s expected to hegin in the fall ‘
* * 3

IRAINIER PROMOTED BY SYLVANIA i

H. H. Rainier has been promoted from
imanager of the east-central division, to|
nssistant manager of distributor sales of |
Sylvania Electric Company’s radio (livi-l
tiion. Mr. Rainier will be located "at 135
south ILaSalle Street, Chicago.

* * ¥

I CROWE AWARDED "E" |

Crowe Name Plate & Manufacturing |

‘Company of Chicago was awarded the

Army-Navy “E” flag recently. Presen-

:Eation of the flag was made by Col. John '

G. Salsman, USA, district supervisor of |

the AAF Matériel Command. |
* * &

*

'FRANKLIN CATALOG

+ A 48-page catalog has been issued by :\.I
W. Franklin Manufacturing Corporation,
175 Varick Street, New York 14. Pre- |
sented are photographs, charts, tables and |
diagrams on a variety of laminated and!
unolded sockets for power, receiving.I

(Continued on page 82)
[ ]
POLISHING UP QUARTZ |

- Btaff Sergeant Norman Graber, of Brooklyn,
N. Y, grinding and polishing quariz at a

4 depot in England.

Distant flashes of lightning were used to magnetize needles

by Joseph Henry during his experiments at Princeton in the

1840’s. The needles were placed in coils attached to a metal

roof and grounded. This little-known incident demonstrated

to Henry that electromagnetic force was propagated — t
"wave-fashion.” y

e

Electronic research is gn.gver-unfolding drama that often
magically turns into real-life factors—as Stancor engineers
discover almost daily—and the values of which they build
into the devices now being perfected for better
coordination and control of communication.

SEND FOR NEW COMPLETE CATALOG

STANDARD TRANSFORMER CORPORATION
1500 NORTH HALSTED ST. - CHICAGO 22

*

Manufacturers of quality transformers,
reactors, power packs and allied products
for the electronic industries.

e 6 06 o & o o & ® o ¢
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' Products of
“MERIT”

eand
Dene Radio Pants

... PARTS manufactured ex-
actly to the most precise
specifications.

Long manufacturers of com-
ponent radio parts, MERIT
entered the war program as
a complete, co-ordinated

manufacturing unit of skilled

radio engineers, experienced
precision workmen and
skilled operators with the
most modern equipment.

MERIT quickly established
its ability to wunderstand
difficult requirements, quote
intelligently and produce in
quantity to the most exact-
ing specifications.

Transformers—Coils—Re-
actors—Electrical Windings

of All Types for the Radio
and Radar Trade and other
Electronic Applications.

e

—z—2—

- e ‘

e

P ey = o

et

S e e

MERIT COIL & TRANSFORMER CORP.

311 North Desplaines St.

CHICAGO 6, ILL.

INSTRUMENT DELIVERIES!

War work has expanded Triplett production far
beyond previous capacities and, with the experience
of more than forty years of instrument manufactur-
ing, has bettered the Instruments coming off the

production lines.

Now—better instruments are ready for
use. Place your orders, at once, with Triplett— °
headquarters for instruments made to one fine

standard of engineering.

D’Arsonval Moving Coil D.C P
Instruments

Double Iron Repulsion A C.
Instruments

O -
eneral Electredynamometer A.C.-D.C,
R.F. and Rectifier Types,

Siz.s 2" through 77

TRIPLETT ELECTRICAL INSTRUMENT CO.

BLUFFTON ¢ OHIO
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(Continued from page 81)

cathode-ray, glass and metal tubes. Shown
too are minature moulded battery
sockets, ceramic type u-h-f, octal sockets,
etc. Crystal holders and many types of
strips, boards, switches and plugs are also
described. o

ASA ANNOUNCES NEW SYMBOLS

New standards of graphical symbols of
electronic devices for drawings is out-
lined in the current issue of Industrial
Standardization, house organ for Amer-
ican Standards Association, 29 \Vest 39
Street, New York 18. The symbols are
pictured and described in an article by
W. L. Heard of Bell Laboratories.

* ok k

N. A. PHILIPS QUARTZ
MANUFACTURE BOOKLET

A 40-page illustrated booklet, entitled
Hozw Quartz Crystals Are Manufactured,
has been released by North American
Philips  Company. Inc., 100 FEast 42
Street, New York.

The booklet is a reprint of five articles
written by Sidney X. Shore, senior en-
gineer of the company’s crystal division,
that appeared recently in CoMMUNICA-
TIONS. .

Subjects covered are inspection, grad-
ing and classification of quartz: orienta-
tion of crystals; sawing and orientation
devices ; lapping and fimishing ; and crys-
tal testing.

* & ok
BULLETIN ON OSCILLOGRAPH AS
PRODUCTION TOOL BY DU MONT

The use of the oscillograph to check de-
sign and production of vibrators is dis-
cussed in a recent issue of the Du Mont
Oscillographer (Vol. 6, Nos. 3, 4, 5, 6).
Wave forms of synchronous and non-
synchronous vibrators are shown, in addi-
tion to circuit diagrams and photos of
equipment in operation.
k * *

MAGNETRON OSCILLATOR DATA

A 30-page bulletin entitled Magnetron
Oscillater for Instruction and Research in
Microwave Techniques, by J. Tykocinski
Tykociner and Louis R. Bloom, has just
been issued by the Engineering Experi-
ment Station of the University of Illinois.
Described is a reliable microwave oscil-
lator for the range of frequencies from
1700 to 5000 megacycles, corresponding
to wavelengths 17 to 6 centimeters, which
is convenient in laboratory work for in-
struction as well as research.

Until September 15, 1944, or until the
supply available for free distribution is
exhausted, copies may be obtained without
charge upon application to Engineering
Experiment Station, Urbana, Illinois.

#* ok ok

MUHLEMAN JOINS ERWIN, WASEY

M. L. Muhleman has joined Erwin,
Wasey & Co., in an executive capacity
in the electronics division. He will de-
vote his efforts largely to the advertising
and market research of the North Ameri-
can Philips Company.

CRYSTAL DATA IN BSTJd
In the April issue of the Bell System Tech-

nical Journal appear two papers on quartz
crystals. One is by H. J. Mc Skimin and

LT
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s entitled “’I'heoretical Analysis of Modes
f Vibration for Isotropic Rectangular
Plates Having All Surfaces Free”. The
ther paper, entitled “Principles of Mount-

ng Quartz Plates” is by R. A. Svkes. l

The issue also contains a discussion of
ihe “Magnetically Focussed Radial Beam
acuum Tube” by A. M. Skellett.

IRHOMBIC ANTENNA DESIGN

WAPER IN AWA REVIEW

r. W. G. Baker’s paper on A Chart for
Rhombic Antenna Design appears in the

viarch

1944, issue of the Australian en-

1meering magazine, the AMN'A Technical
teview. Dr. Baker, who is with the Mar-
‘oni School of Wireless, presents a chart
or the design of rhombic antennae to
olve problems including the angle of
naximum radiation at any wavelength,
he wavelength of maximum radiation at
iny angle of elevation, and the best pro-

ortions.

The results obtained apply only

n the vertical plane containing the princi-

le diagonal.

In this issue also appears a paper b
B. Rudd on Theorv and Design of

R-F Transforiers.

ESPEY WINS WHITE STAR

[he Army-Navy white star has been
hdded to the “E” flag of the Espey Man-
ifacturing Company of New York.

* %

"AEROVOX ENGINEERING BULLETINS

An interesting

bibliography

covering

high-frequency measurements appears in
he eighth issue, volume fifteen, -of the

Aerovox Research

orker.

Issues mmne

wnd ten discuss an Audio Awmplifving 1 est-
ng Unit. Number eleven of this series
-ontains. an analysis of Paper Capacitors
As Mica Capacitor Substitutes.

IHUTCHINS RETURNS TO
INATIONAL UNION

Henry A. Hutchins, on leave of absence
irom National Union Radio Corporation
for the past twenty months with the U. S.
Navy, has returned to his post at N. U.

He resumes his sales executive activi-
‘ties at the N. U. offices in Newark, N. J.

*

¥

AMPEREX WINS WHITE STAR

The Army-Navy white star for the “E”
flag has been granted to the Amperex
Electronic Products, Inc., of 79 Washing-
ton Street, Brooklyn, N. Y.

*

IMAJOR HAISH TO
REPLOGLE COMPANY

Major T. A. Haish, who recently re:
signed from the USA V-Loan Division,

is now with D. E. Replogle & Company
as assistant to Mr. Replogle. His head-
quarters are at the company’s recently
opened New York City offices at 1819

Broadway.

The Replogle Company will specialize

in electronic consulting engineering.

r-------l

QUICK DELIVERY can be made on this extremely
low loss transmission line. Especially suited for RF
transmission at high or ultra-high frequencies, it
has wide application (1) as a connector between
transmitter and antenna, (2) for interconnecting
RF circuits in transmttter and television apparatus,
(3) for transmiting standard frequencies from
generator to test positions, and (4) for phase
sampling purposes.

Andrew type 83 is a 33" diameter, air-insulated,
coaxial transmission line. The outer conductor ma-
terial is soft-temper copper tubing, easily bent to
shape by hand and strong enough to withstand
crushing. Spacers providing adequate mechanical
support are made of best available steatite and
contribute negligibly to power loss.

Accessory equipment for Coaxial Transmission
Line, illustrated:

Type 853 Junction Box: Right angle box required
where very sharp vight angle wrn is necessary.

Type 825 Junction Box: Three way T box for
joining three lines at right angles.

Type 1601R Terminal: Gas tight end terminal
with exclusive Andrew glass to metal seal. Incorpo-
rates small, relief needle valve for discharging gas.

Type 810 Connector: Cast bronze outer con-
nector with copper sleceve for inner conductor.

Andvew Company manufactures all sizes in coaxial
tranusmission lines. and all necessary uccessories.

Write for Descriptive Catalog

Type 810

it | '

Wi
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Type 160IR

Andrew Type 83 (33” diameter) coaxial transmis-
sion line is manufactured in 100 foot lengths and
may be purchased in coils of this length or in
factory spliced coils of any length up to Y4 mile.

ANDREW CO.

363 EAST 75th STREET
CHICAGO 19, ILLINOIS
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TECHNICAL
NOTES

Excerpts from New Home Study
Lessons Being Prepared under
the Direction of the CREI
Director of Engineering Texts

The

Iconoscope

This month CREI is pub-
lishing the third and final
article of a series on the icon-
oscope. This is one of a series
of interesting technical arti-
cles appearing each month in
the CREI NEWS, official or-
gan of the (Capitol Radio En-
gineering Institute.

This final article analyzes
the action of the iconoscope
when a scene is optically

focused on it, together with a
discussion of the advantages
and disadvantages of this type
of pickup device. Altogether,
the reader will have a good
physical picture of the Action
of the iconoscope from these
articles.

At some later date, the tech-
nical staff of CREI intends to
present an analysis of the ac-
tion of the orthicon.

Since the appearance of
these technical articles in the
CREI NEWS, copies have been
very much in demand. Write
at once for the July which
includes this final article on the
l'to_nt)fc_o_pi Also indicate if you
would like to be placed on our
mailing list to receive the
CREI NEWS each month.
There is no charge or obliga-
tion.

fssue

Those who are already re-
ceiving this monthly magazine
can further benefit from it by
writing to The Editor and
suggesting technical topics
they would like to have dis-
cussed. We are anxious to
make the CREI NEWS inter-
esting and of service to you.

* k%

The subject of ‘“The Icono-
scope” is but one of many
that are being constantly re-
vised and added to CREI
lessons by A. Preisman, Di-
rector of Engineering Texts,
under the personal supervision
of CREI President, E. H.
Rietzke. CREI home study
courses are of college calibre
for the professional engmeer
and technician who recognizes
CREI training as a proven
program for personal advance-
ment in the field of Radio-
Electronics. Complete details
of the home study courses
sent on request . . . ask for
36-page booklet.

ENGINEERING INSTITUTE
E. H. RIETZKE, President
Home Study Courses in Practical
Radio-Electronics Enginecring for
Professional Self-Improvement
Dept. CO-6, 3224—16th St., N. W.
WASHINGTON 10, D. C.

Contractors to the U. S. Navy—

U. S. Coast Guard—Canadian Broad-

casting Corp.—Producers of Well-

tramed Technical Radiomen for In-
dustry.
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LOUDSPEAKER COMMUNICATIONS
(Continued from page 35)

speech transmission system, is that
there is invariably some source of in-
terfering noise present. Under some
conditions this noise is of a predomi-
nately low frequency character, and at
other times it is composed chiefly of
higher frequencies. It is generally, al-
though not always, predominant in
some portion of either of these re-
gions. Thus by using the minimum
band for speech, a great deal of
the interfering noise spectrum is auto-
matically kept out of the system. Ac-
cordingly, additional reduction in
harmonic generation is obtained and
the effects of intermodulation of noise
and signal, which are very often pres-
ent when interfering noises are allowed
to pass through audio systems, are
also reduced.

In cases where there are strong sig-
nals such as whistles and the like, par-
ticularly in the low frequency region,
a great deal of interference is caused
due to the masking effect described
and investigated by Fletcher®. For
example, if these tones are allowed to
pass through a system and out of the
reproducer without attenuation, in ad-
dition to causing overloading effects in
the amplifier system as described
above, they will tend to mask out the
other signals or speech in the listener’s
ear.

The undesirable reverberation ef-
fects referred to before are also great-
ly reduced by limiting the frequency
band to just that necessary. When
speech is reproduced, for instance, in
a below-deck compartment, some por-
tions of the low frequency sound occur
at the natural resonant periods of the
compartment. These frequencies are
not only over accentuated, but the
hangover effects due to long rever-
beration time are increased to such an
extent that the intelligibility of speech
is seriously reduced. Similar effects
are encountered in talking-back over
the system from the same location.

Not only is it of great importance to
restrict the frequency band, but it is
desirable that the overall response
have an increase in amplification with
increasing frequency. Wegel and
Fletcher® found that the maximum ear
sensitivity occurs in the region of
3,000 cycles, so that it is important
to have a rising amplification up to
this frequency at least (Figure 3.).
Measurements show that the speech
power in the voice drops off from
1,000 cycles as the frequency rises,
the vowel sounds having the greatest
power are in the region of 1,000 cycles,
the voice consonants with less power
are in the 2,000-cycles region, and
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ie unvoiced consonants with the least
ower in the higher frequencies ap-

ear from 3,000 to 5,000 cycles. Parts b Y the

It should therefore be desirable, and ; i O MILLION IN pLASTIc
iis is proved in actual practice, to ; )

Wwe the frequency response continue ; ‘ :

) rise, preferably to at least 3,000
dcles. The degree of rise varies with
e application, the design of loud-
peakers, amplifiers, and microphones,
uwl the minimum quality requirements
i any, but the rise should be between
{db and 10 db per octave. These
1Jues have been verified in surveys
jade by the writer with acoustic
guipment of known characteristics
ad  amplifiers equipped with cali-
lated networks, permitting adjustiment
i the response in both directions of
lansmission until optimum results
lere obtained.

As the conventional radio or public- pl‘UGs &
flidress type loudspeaker is not suit- CONNECTORS

ple for efficient talk-back, one of the
reatest problems in building up a suc-
rssful talk-back system is obtaining
peaker-microphones that will have the
roper response in both directions of
pansmission. The fundamental theory
[ loudspeaker and microphone design
‘hows that the mechanical require-
tents of the moving systems of aloud-
meaker and of a microphone respec-
vely, are conflicting. The power re-
Juirements of the two are also vastly
ifferent. In the loudspeaker the phy-
ical masses, etc., are much greater and
s a result, the mass reactance at the
ligher frequencies tends to produce a slgnal COIpS and perience of this organization goes back
pnsiderable loss. However, both the

Remler injection molding machine.
Other complete facilities to handle
every type of plastic molding.

REMLER PIONEERED custom mold-
ing in the West and the electronic ex-

‘ormal increase of acoustic pressure Navy Speciiications to 1918 and ship wireless. Today Remler
ith frequency on the axis of the manufactures complete sound transmit-
»udspeaker, due to the sharpening of | _ Types: PL o . .

he directivity chatacteristic from a ZZ'A :‘2 ;2 ”; :ig ting systems, radio . . . plugs and con-
burce whose size is greater than the | 55 63 77 120 160 nectors. Complete facilities frequently
ravelength of sound radiated, and the | 56 64 104 124  291-A

ireak-up of the driven diaphragm so 58 65 108 125 354 permit quotations at lower prices. ®

hat its effective mass is less at the A AL ' . .
L : 60 68 112 149 Other manufacturers with war assign-
figh frequencies, tend to compensate

or this loss. The loudspeaker de 2l Ehe PSS
\gner endeavors to take as great ad-

ments beyond their capacity are invited

56 65 56 65 | 56 64
X 59 67 59 67 59 65
antage as possible of these compen- > G4 e o to entrust part of the work to Remler.
ating factors, to effect a uniform 81 76 61 76 | 61 76
: 62 77 62 77 | 62 77 .. .
fial pressure output. 63 104 | 63 104 | 63 104 Phone or wire if we can be of assistance.
f ' When, however, the loudspeaker is 64 64
‘se_d as a microphone, these compen- NAF REMLER COMPANY, LTD.
iting effects are not present; hence, 1136-1 No. 212938-} ) ) )
e Output falls \Vith frequency. Theye 2101 Bl’Yant st. o San FlanClSCO, 10, Callfotnla

, for example, no appreciable reduc- Other Designs to Order

on of mass reactance due to break-up
f the vibrating system because the
li'stem is not being driven as in the
hse of the loudspeaker. The whole R E M L E R
flbratmg system tends to act as a pis- :

| bn w_lth a consu.lerab!e_rr_]a}ss 'fmd the SINCE 1918

Jesulting speech intelligibility is quite
loor. By proper balance of the design
onstants of both the vibrating system

*ﬁnnouncin; p 54 Communication ngyamen't

(Continued on page 86)
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MODEL 62
VACUUM TUBE VOLTMETER

SPECIFICATIONS:
RANGE: Push button selection of five ranges—1, 3,10, 30 and 100 volts a. c. or d.c.
ACCURACY: 2% of full scale. Useable from 50 cycles to 150 megacycles.
INDICATION: Llinear for d. c. and calibrated to indicate r.m.s. valves of a sine-

wave or 71% of the peak valve of a complex wave on a. c.

POWER SUPPLY: 115 volts, 40-60 cycles—no batteries.
DIMENSIONS: 4%" wide, 6" high, and 82" deep.
WEIGHT: Approximately six pounds. PRICE: $135.00 f.o.b. Boonton, N. J.

MEASUREMENTS CORPORATION
BOONTON, NEW JERSEY
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the BIG POINT about

AMPERITE
REGULATORS

&

L |
Peatunes:
1. Amperites cut battery
_______ / voltage fluctuation from
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not atfected by altitude,
| ] | ambient temperature,
VOLTAGE OF 4V | WITH AMPERITE B Lumidity.

BATTERY & CHARGER, VOLTAGE VARIES 3. Compact . . . light . . .
VARIES APPROX. | ONLY and inexpensive.

' Used by U.S. Army, Navy,
W% | 2% RN
DELAY RELA YS: For delays from 1 to 100 seconds.

¢ Hermetically sealed. Unaftected by altitude. . .. Send fur catalogue sheet.

BATTERY VOLTAGE

i NEW! 4-page folder will' help you solve Current and Voltage Problems;
contains much valuable data in practical form — Write for your copy now.

i
JAMPERITE CO., 561 Broadway, New York (12), N. Y.
In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto

86 o COMMUNICATIONS FOR JUNE 1944

www americanradiohictorv com

(Continued from page 85) 'l
and of the radiating device (horrj
the requirements as a microphone a‘_l
| more nearly met than in a convention
loudspeaker. Various sizes of low
‘speakers designed and tested by tlf
writer for use in marine talk-bad
communication systems have coyf
firmed these design principles. TIj
| average response of a typical unit bo}
as a loudspeaker and as a talk-bad
macroplione are shown in Figure |
In using a talk-back loudspeaker |
this type in a practical system, a rey
| ular microphone is used at the cos
mand locations (such as in the wheel
house) to drive the amplifier, and tl
loudspeaker is automatically connecte}
to the ampliher output. The micr/|
phone may have a reasonably flat
slightly rising frequency responi
characteristic in the range of 500 ¥
4,000 cycles, but frequencies below 54!
cycles are largely eliminated eithi
by the design of the microphone d
by equalizer circuits well forward }
the amplifier. Otherwise the low frd
quencies will overload the amplifid!
stages. Under these conditions, thi
overall response for talk-out is ¢
shown in the loudspeaker curve ¢
Figure 4, assuming the amplified n!
sponse is also tlat. It might be thougl!
that it would be sufficient to have tti
amplifier response rvising with frefl
'quency, but it is far preferable to havi
it designed into the loudspeaker
|Ihat the amplifier is not required 1
produce an appreciable amount of ac
ditional power at the higher frequer
cies.

| When the speaker is switched t
| the talk-back connection, the Ilouc
| speaker now functions as a micrc
| phone since it is connected to the air
plifier input. A small  recervin
reproducer located at the comanany
position is connected at the same timj|
to the amplifier output so that thi

person at this location can hear thi

[ answers coming through from the oui,
| side talk-back loudspeaker. The re
isponse of this loudspeaker as a micrd
phone, Figure 4, does not over-accer
‘tuate the low frequencies as much af
would a conventional loudspeaker use|

as a microphone. It is still, however

very desirable to cut out a great prc|

| portion of the low frequencies belov
1 400 or 500 cycles.

| .
| The receiving reproducer’s charac

teristics are shown in Figure 5. Thi
further reduces the undesirable lov
frequency reproduction and boosts th
consonant region up to 3,000 cycles. ]
has been shown in practice that it i
desirable in the receiving reproducer t
ifurther attenuate, gradually, {freque

| (Continned on page 90) 1

=.


www.americanradiohistory.com

THE TRANSITRON

(Continued from page 44)

.'"ne principle, produces an increase
i flow to grid 2. In this manner a
laracteristic of approximately the
#ne shape is produced regardless of
hether an a-c voltage is active in the
jode circuit and a condenser is used
| couple grid 2 to grid 3 or d-c volt-
jes are used, as in Figure 8. Use
| the circuit of Figure 8 simplifies
> problem of obtaining the charac-
ristics considerably.
'The characteristics are valid for de-
Fmining not only the magnitude of
£ tuned circuit constants required to
irmit oscillation, but serve in select-
tr the proper d-c supply voltages for
timum oscillating conditions’. To
tet these conditions the supply volt-
les should be chosen to place the op-
hting point at the center of the nega-
e sloped portion of the characteristic
i shown by point 0 in Figure 1. This
11 yield the best waveform and opti- ‘
4  constancy of frequency and
hiplitude of oscillation with respect to |
Iriations in circuit and other param- |
fers.

Since, as explained above, oscilla
bns will not be sustained unless the | I
fned circuit resonant impedance is at
fast equal to the negative reciprocal | §

the slope of the transitron charac- |
ristic at the operating point, it is of
4lue to the designer to know the
jansitron characteristic of the tube|
tlected for the oscillator. As an aid in|
tlecting the proper tube, characteris-
cs of some of the more common tvpes. |

hmely the 6]7G, 6K7G, 6L7G, 657G. | ”

9.0.0.%0%°
e 0 0 0's’s
%%

.. .
etatatetels

'alese

CA TR T NI ORI
.
¥

i

iC6, and the 1853 are presented in|
ligures 9 to 14 respectively.

Returning to Figure 5, it will be|
en that the parameter determining
ne family of characteristics is the
jagnitude of the blocking voltage Ei.. |
fach individual curve was taken by |
tting E;. at the constant value indi '
ated alongside the curve and varyingI
e anode voltage E.. In these curves i

ie plate voltage is held fixed. In
ractice the anode voltage, E., is set at
e value corresponding to the center (
i the negative sloped portion of the |
1aracteristic selected. A blocking con-
enser is used in place of the blocking ,
oltage E. and a negative bias ap-
lroximately equal to the difference be-
lveen E,. and E. is applied to grid 3’
wrough a high resistance. To deter-
pine the minimum value of L./RC re-
mired to sustain oscillations, it is nec-
ksary only to measure the slope of the
haracteristic at the operating point
nd equate the reciprocal to the value

./RC.

We note in Figure 5 that for the
iase of the largest characteristic, for

(Continued on page 83)
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The primary function of a motor or dynamotor is to
produce a specified type of mechanical or electrical energy.
In the human body such energy, or muscular activity, is
controlled by the nervous system which directs this force
into useful work. Similarly, our units are built to be activated
and controlled by a set of field coils, wound in each instance
to obtain a certain performance.

Field windings in Eicor products may be series, shunt, or
compound wound, depending on the desired output
characteristics. Such factors as the size of wire, number of
turns, and type of insulation, are then carefully calculated so as
to produce field strength of optimum efficiency for each design.
These coils are unit or gang wound on forms, taped, impreg-
nated and baked, and then protectively sealed to withstand
extremes of humidity. These operations produce windings
sufficiently flexible for shaping and mounting without strain,
assuring trouble-free excitation for the life of the unit.

Properly designed and fabricated field windings represent
only one of many important factors in building ‘‘specification’”
motors and dynamotors. Every detail of every operation is done
with the same painstaking care. That's one more reason why
Eicor products are so frequently specified.

—

e ~
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. U. S. A. Coble: Auriema, New York
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(Continued from page 87)

which E. = 150 volts, the minimum
value of L/RC to sustain oscillationgy,
will be approximately 3200 ohms. Ins
spection of the curves shows that this
value increases as the anode voltage
is decreased (and with it E,) until for
the case where E.. = 10 volts, L/RQ
must equal or exceed 25,000 ohms for
the circuit to oscillate. In the latteg®
case, as i1s evident from the characi
teristics, the amplitude of oscillatior y
will be considerably smaller than fo.:
the previous case.

The characteristics of all tubeg
shown, with the exception of the
6L7G, are such that any of them woulg
make good transitron oscillators. The
6L7G, with the supply voltages ag
selected in Figure 11, would not make
a strong oscillator, for its miniature
characteristics indicate that only g
small swing in amplitude would be re
| quired to meet the condition of equa{
tion 1. Another disadvantage of thd
6L7G is that it has a fairly low slopey
jat the center of its characteristic sc
| that it will not sustain oscillations ir
|a low impedance circuit. For the
| Ese = 90-volts curve, the minimun/
average negative resistance is of the
order of 10,000 ohms. The 657G, or|]
the other hand, has a very steep slopg
and will oscillate with a low impedancé
[tuned circuit. The reciprocal of the
.s]ope at the center of the E, = 110
| volts curve is only 1500 ohms.

The curves of Figure 15 compare
| with those of Figure 6 show the difiec
|terence to be expected in characterr
istics of two tubes of similar typepub(

Both families of curves were taken of}!

| type 58 tubes with identical d-c suppl) gt
| voltages. While the complete familye
|of the curves of Figure 15 is dishil
| placed slightly below and to the lefi
of those of Figure 6, we see that thdi
corresponding curves have approxifn
mately the same slope at their center|lh
Also the anode voltage, E,, correspondjise
|ing to the center of any characteristidgil
|is approximately the same for botlin
|1ubes Replacing one tube by the
other in a transitron oscillator should

| not show any serious difference in per¥
formance either in ability to oscillatd
with low impedance tuned circuits ol
in waveform or amplitude of output.

Credits

Acknowledgement is made to E. Al
Lambert, former graduate student al
Lehigh University, Bethlehem, Penn|
sylvania, for assistance in obtammg!
data on some of the characteristics del"
scribed herein.

In a paper to follow shortly, the effect
of varying the plate and control grid volt
ages on the current-voltage characterticsl
and the resulting effect on the per
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rn of ron, will be de-
cribed
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'TELEVISION RECEPTION
(Continued from page 60)

00,000-ohm load. The 2,000 ohm|
‘ideo load is about equal to the diode |
iesistance, if not lower.
Dr. Goldsmith explained that the de- |
i-ctor output is split up to provide |
rightness control for the cathode-ray |
‘1be, line synchronizing and frame syn- |
‘hronizing, in addition to the video |
vignal. The grid of a typical c-r tube
‘equires a 40-volt swing to cover the
ull range of brightness. This swing!
s provided by a direct-coupled ampli- |
/fer consisting of a medium power tube |
ind a high power (receiving) tube.
he top 25% of the signal voltage is
ised to set the d-c level. Sawtooth os-
lillators are used for both horizontal
I nd vertical scanning with frequencies
f 15,750 and 60 cycles respectively.
(Amplifiers biased beyond cutoff let
»nly synchronizing pulses through
vhich trigger the oscillatars, keeping
them in step. The ideal sawtooth, said
Dr. Goldsmith, should take 100% of
he time for the useful forward trace
ind 09% for the retrace or flyback.
Actually, the horizontal oscillator takes
29 for retrace, the vertical 5%.
Dr. Goldsmith next described elec-
frostatic and magnetic cathode-ray
ubes of the direct view type. He said
hat the electrostatic type was more
lexible, but at the expense of having
inore internal components. Having
. mall capacities in the detlection plates,

“hey were suitable for freauencies up
(Continued on page 91)
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FABRICATION

"“Cole Steel Equipment” specializes in tough sheet
metal assignments as well as boxes, chassis, and
instrument housings. Whether your blueprints call
for extreme precision or gauge limits, we're geared
to design, fabricate and finish exactly to specifi-

cations. Whatever your problem, let us help you.

‘A
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.. .. Accuracy and
dependability are
built into every
Bliley Crystal Unit.
Specify BLILEY for

assured performance.

BLILEY ELECTRIC COMPANY

UNION STATION BUILDING

LOUDSPEAKER COMMUNICATIONS

(Continued from page 86)
cies below 2,000 cycles at the rate of
about 6 db per octave, to make up for
the preponderance ot these frequencies

ERIE, PA.

in the characteristic of the outside talk-
back speaker. This can be seen from
its response as a microphone. We can
accomplish this in the input or low
level circuits of the amplifier, and
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‘ i £ o ) ; . '} -'-:' r
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220 / Lllgo b 320
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Figure 7
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|kind of talk-back

'ner in which it is installed, particulj

by suitable equalizers; these equalizer,
of course, being switched in aute.
matically in the correct position for
either the talk-out or the talk-back|1
condition. A block diagram of a sys.|
tem incorporating these features ap.
pears in Figure 6. The system is;
designed to give the over-all response,
frequency attenuation, equalization,
etc., in accordance with the require.
ments described. Other features of the
amplifier and the design of the relayl,
circuits used for switching the acoustig}
apparatus to the input or to the output|
as required, are specially designed for
systems of this type to avoid noise
oscillation, acoustic clicks, etc., whichl
a conventional public-address system
would produce if it were used for thig
loudspeaker com:
munication systeni.

Finally, the results obtained with §
talk-back system depend upon the mani}

larly in regard to the proper location;
of the talk-back reproducers. In actual;
operation many factors affect the res
sults, such as the surrounding noise)
level which may be due to a variety}
of causes, either on shipboard or inj
the vicinity adjacent to the ship. Re-
fraction and (iffraction effects alsos
affect the pickup of speech and soundsy

| outhoard. .
|

Another useful property of talk-back

'Toudspeaker svstems is that of deter-}

mining the direction of sounds and

voices. This can be done quite well)
by using loudspeakers with good dit
rectivity characteristics, such as the™
one shown on the polar distributiom

curve, Figure 7, and mounting them

in movable searchlight stands to per-|

mit easy orientation. It is possiblel

hy proper design of the loudspeaker

horns to make them exceptionally di-

rectional.  When greater directivity,

is required, a large mouth diameter

compared with the wavelength of the ’
lowest frequency to be picked up, is .
necessary, or reproducers with annu-

lar radiating horns may be used.

In many of the applications, the talk-
back pickup is considered even more
important than the ability to projects
the voice adequately, as that is the
only method by which the human voice
can be transmitted over comparativelyl
large distances without the necessity
of the talker being equipped with some
kind ‘of apparatus. Talk-back pickupl
naturally varies a great deal with the}
atmospheric and noise conditions en-
countered, but with properly designed:
equipment it affords a considerable
advantage over that obtained with thel
human ear alone. '

<

b
°A. J. Sanial, Concentric Folded Horii
Design, Electronics, Jan., 1939.
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from page 89) '
10U ¢ were suitable
the carrier. Getting the
s tubes to operate

ELEVISION RECEPTION

ijte a job but, once the

- desig few troubles are

ou This type permits higher
1 , . and, consequently,
1z . Also, the deflecting

Je is much wider than the electro-
type—approximately 55° against
Dr. Goldsmith showed an an
between cathode-ray electron op
and a single lens standard optical
em, noting that the magnification
jo, if pushed too far, resulted in
bcussing near the edges of the

sen, Figure 3.

he color of cathode-ray screens is
limportant subject. Dr. Goldsmith
§lained that the Willemite screen

sisting of a mixture of green, yel
| and blue produced green pictures

y was the most efficient transducer
igeneral work. For television, white
kures were preferred, said Dr. Gold
1th. These are obtained by a mix-

e of red, green and blue fluorescent
terials.

)r. Goldsmith noted a definite trend
(ard projection receivers which -of-
{-d many interesting technical prob.

1s, particularly that of brightness

said tubes for theatres would prob-

y require 70 kilovolts and a 5-ma

tm. The life of such a tube may be |

y 50 hours or so, which may be suf-
fent if the price can be kept down.

Static Magnetic

7000 volts at S The same.
ma for well-
regulated beam
supply, the beam
idrawing 0.1-0.2
ma. -

1 400 volts at 150 400 wvolts at
ma for small 250 ma, the
amplifier tubes. extra current

being required

by the deflect-

ing coils.
- *1500 volts at
20 ma for the | (See note be-
i special power | low)

| tubes driving
the deflecting |
{ plates

«This voltage is required Dbecause
o resistance-coupled power ampli-
fler must be used to provide suffi-
clent veltage swing with the very
wide video band. The horizontal
amplifier requires a larger tube
than the vertical, A tube like the
8V8 built for high voltage break-
down is used. A similar tube is
required for magnetic detlection be-
eause, nlthough the plate voltage I8
only 100, the surge currents gen-
ernto voltages of about 1500,

Figure 3

#comparison of electrostatic and electro- |

magnetic tubes.

Corereore ﬂ%@ (oreZ20C s an extra you get when

you buy Cannon Connectors. It's there. You can see it in

better finish, better fit, die castings, wherever possible, special
alloys for strength and lightness, fine machining.

You recognize it in easier assembly. You realize it in
longer satisfactory service.

What is it worth? What does it cost to trace a broken
circuit only to find the cause in a faulty plug? What is it
worth to know that motors, instruments and lights won'’t
fail because a plug goes wrong’

What's the price of a plane and the value of the lives of
its passengers and crew?

5. NEW SOLENOID BULLETIN
R New 24 page Solenoid Bulletin containsCannon’s
. ‘\" \ complete line of Direct Current Solenoids of 14

and 28 volts with a wide range in amperage and
pounds push and pull. Fully illustrated with draw-
ings, photos and ample data on response charac-
teristics. Request your free copy from Department
A-121, Cannon Electric Development Company,
3209 Humboldt Street, Los Angeles 31, Calif.

CANNON ELECTRIC

w Cannon Electric Development Co.

Los Angeles 31, California

.

Canadian Factory-and Engineering Office:
Cannon Electric Company, Ltd., Toronto, Canado

Representatives in principol cities — Congult your locol telephone book
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IMPORTANT
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PILOT LIGHT
DATA

Just Released

It you have Pilot Light applications,
you will want a copy of this new data
book, which illustrates and fully de-
scribes Gothard's wide range of
variable intensity and fixed units for

practically every application and
voltage you can think of. Also
described are brackets, bulbs and

accessories. Have your secretary re-
quest a copy today.

olhard

MANUFACTURING COMPANY
1335 NORTH NINTH STREET
SPRINGFIELD, ILLINOIS

f’ y 4
A STEADY SOURCE OF All
LECTRONIC
QUIPMENT

FOR ACTION
WIRE! WRITE

PHONE!
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TANK DESIGN

(Continued from page 38)

rier point, or no modulation. This
work. is not attempted in this brief
paper; however, few elementarv con- |
siderations must be made. :

For w=2=1, f, =79 ke. Let|
us assume that for high fidelity per
formance, the maximum modulation
frequency is 7500 cvcles. Then for the
| elementary or simple tank circuit of
Flgure 2, wherein 12

Q. = 12.18 at 796 + 7.5 ke for Figure 2|
and ,
Q. =12.16 at 796 + 7.5 kc for Figure 1

Hence the Q. of the L-C - R. |
branch of the = network changes from
|12 to 12.16 when the frequency changes
from 796 kc to the highest sideband
value, 796 + 7.5 kc. This estimate as-
sumes no appreciable increase in the
radio-frequency resistance of the
high-Q tank coil L. It is well known
that the effective O of the inductive
(or capacitive) of the tank

branch
| circuit (Q.) must be not less than 10
or 12 to obtain the required fly-wheel
| effect, so that the amplitude of the tank
| current cdoes not appreciablv decrease

| during intervals between impulses of
| plate current, especially when the
| angle of current flow is small.®

On the |

|other hand, it is essential that Q. be:
not higher than 72 or 15 in order that |

the load impedance r, be nearly con
| stant throughout the frequency side
band spectrum, f, # f,, . Also Q. must
be low so that the amplitude of the
'tank current may decrease as rapidly
|as the nodulating voltage decreases
!during the modulation cvcle.

| Figure of Merit

Newhouse” and Osborne' state that
]for determining the figure of merit of
| the tank circuit for the operating fre
| quency band, it is necessary to calcu-
|late the quantity Q,, the ratio of the
| reactance to resistance of the entire
]resistance of the circuit, including the
apparent interval resistance of the tube
To do this, the circuit must be re-
drawn, as in Figure 3. By using
Thévenin’s theorem, R,r and branch

} mn are changed to a series impedance

| Zs, as shown in (b), Figure 3. Then

|for the circuit of Figure 2, according
to Newhouse
X, R!)PX
oo == e L (16)
Rs Rbl' + K
to a close approximation. X, is the

total reactance (inductive) of branch
mnN.
R, is not the conventional alternat-

(Continued on page 94)
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FOR HIGH
VOLVAGE

HALF WAVE
MERCURY

A RECTIFIER
THAT INDUSTRY &
HAS LONG WAITED FOR!

1. DOUBLE PROTECTION Against Loose
Anodes

2. LARGER, HEAVY-DUTY Carbon
Anodes

3. WITHSTANDS HIGH-PEAK Inverse
Voltages with No Arc-back

4. Designed for ROUGHER Use
. Withstands Vibration.

Send for Characteristics Folder

ARPIN MANUFACTURING CO.

422 ALDEN STREET ORANGE, N. J

|
B

PRECISGION

VARIABLE ATTENUATORS

Total Impregnation
Precision-Machined
Stoned-Lapped Contacts
Single Full-Reamed Bearing
Ground Shafts

Quiet Operation Assured

Cinema Engineering Co.

1508 West Verduge Ave., Burbank, Calif.
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ELECTRICITY

For Any Job—Anywhere

For a dependable source of electricity on projects
remote from commercial power, Onan Electric Plants
are proven leaders in the field. More than half of the
armed forces' total requirements for Power Plants

are built by Onan
Gasoline-driven. . . . Single-unit, compact design.
_ Sturdy construction. . . . Suitable for mobile,
stationary or emergency service,

Over 65 models, ranging in sizes
from 350 to 35,000 watts. 50 to 800
cycles, 110 to 660 volts, A.C.—6 to

:)QOCO :zlt:)sl;tlz.}ggAlso dual A.C.- b. il I 3 o .. c0” "Ra‘

e Descnptwe literature sent promptly on
request.

2 0% ST Wide selection in the number of steps of con-

& SONS trol is provided in Ward Leonard Plate Type

1269 : _ .
Royalston Ave. Rheostats. This often saves going to multi-
plate assemblies. Ward Leonard Plate Type

Minneapolis 5,

Rheostats are made in six sizes: 4”7, 6”, 8",
13”7, 1514”, and 18" ... single and multi-

plate . . . front and back-of—board mounting

. manual and motor driven. You can get

exactly the rheostat your job requires from

Ward Leonard.
SWQ

RHEOSTAT BULLETINS

Bulletins are available describing the various Ward
Leonard Rheostats. The line is complete including
from the small ring types up to the heaviest duty,
multiple mounted, power driven units. Write for
data bulletins describing the type of Rheostats of
interest to you.

't'.l BE
AMPEREX| EI.E!O R1C?NI¢ Pkonuc1's

79 WASHINGTON TREET | |BROOKLYN, NEW YORK

Export D:vm%%n, n?o;v«.rk ic;{vfl "?wi“{ﬂ'u‘s JALC :lu ‘ARLAB!' R E i Av s R E s ' S'I'o R S R H Eo S'I' ATS
W 5 i | 1)
~‘?* ‘ \ 1 1/ Electric control SWLZ devices since 1892.
| 'IWARD LEONARD ELECTRIC COMPANY

|75 SOUTH STREET, MOUNT VERNON, N.Y.
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PERFORMANCE PERFECTIONISTS

Circuit engineers, by never-
ending tests of Sylvania Ra-
dio Tubes, perfect their per-
formance an

compile data that

tronic tube
velopments.

N
Recelving
Tubes
Regular
Style

Sylvania
Lock-1n
Receiving

Lister

1814 E. 40TH ST.

leads to new elec-

de-

Eloctronic Producty | 1

Development and Manunfacture of

TRANSMITTERS AND RECEIVERS, AM AND FM
INDUCTION HEATING FURNACES

ELECTRONIC GAUGING EQUIPMENT i B
INDUSTRIAL ELECTRONIC EQUIPMENT 1 B

Army-
Navy E)
Radio
Division

SYLVANIA

ELECTRIC PRODUCTS
EMPORIUM, PA.

INC.

X ONEIL-IRWIN MEG. £0. M5

322 EIGHTH AVENUE SOUTH °

'DIE-LESS DUPLICATING

° § ©'DIE-LESS” DUPLICATING
No DIOS- might be described as a new

industrial technique made possible by the accuracy,
extreme adaptability and ease of operation of
DI-ACRO Precision Machines-—Shears, Brakes,
Benders — especially when used as a continuous,
integrated production process. Parts can be made

. Just as accurately as with dies,
y 6—“5‘1[' , to tolerance of .001".

" D’E.L E" ~’
s "
OUPlicaTING
oo,
ey

Write for catalog
**DIE-LESS”
DUPLICATING

BRAKE

PRECISION MACHINES [*

CRYSTALS
EXCLUSIVELY

ORDERS SUBJECT TO PRIORITY
PETERSEN RADIO CO., Council Bluffs, lowa

PR

{CRvSTALS)

N\

1934

TANK DESIGN

(Continued from page 92)

g plate resistance, r,, of the tube, but
1s given by

P
Ry Ty

P,
where P, is the power loss in the tube,
and P’r 1s the tube power output, 1e.,
delivered to the tank circuit. Equation
17 may be put in the form

1
Rv = 1 b
&,

where &, 1s the plate efhciency of the
tube. Taking the case of Q. = 12, and
assuming a plate ethciency of &, =
75%, X. is obtained from the bottom
line of Table 1, and

Q.= 38

(17)

(18)

Newhouse points out that in present
practice this 1s usually small compared

9¢ e COMMUNICATIONS FOR JUNE 1944

to the Q of the inductive hranch (or
(Q¢) in most amplifiers. \Ve also learn

that

. 1"

Q (19)
fo—f

where f.—f, = 2A 1, twice the fre

quency change needed to reduce the
power 50% in a series resonant circuit.
1f equation 79 is used to solve for
f-— f, when Q. = 3.8, and f, = 796 ke,
we obtain 210 kc or a 105 ke change
in frequency to produce half power, or
3 db down from the {, level.

To estimate the degree of harmonic
suppression for the case of a class C
amplifier would require the determina.
tion of the amplitude of the second har-
monic of the plate current for an as-
sumed angle of flow, using the Fourier
series method. This may be readily
done for a given tube and = network
tank, but is too lengthy a project to
carry out in this paper. However, if
we assume a class B amplifier with

Equivalent

www americanradiohictorv com

plate current pulses that are hali sine
waves, we can calculate the approxi-
mate second harmonic output. Follow-
ing the method of Osborne®, we shall
multiply the per cent second harmonic
component of the plate current, as de-
termined with Fourier series deriva-
tion, into the complete plate circuit im-
pedance at double frequency. IFigure
4 shows the complete circuit including
the apparent tube plate resistance, as
previously explained.

Fourier series analysis gives, when
Tom 1s the amplitude of the half sine
wave plate current pulse,

Ip-a= 2% Iim . . .. for the fundamental
frequency component
of plate current

2
Lic2=—Tpm . . for the second
KL harmonic component

assuming I,.; — 1 ampere, P, is 10

kilowatts at fundamental frequencyv, f..

Expressing the second harmonic as a
[ ]

Figure 3
circuit obtained with Thévenin's
calculating Q.

theorem for

SRS

MINNEAPOLIS 15, MINNESOTA i-

| Coy
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Continuously
Since 1930

Let Us Help You
Build a /7,7/¢"Product

? AIRCRAFT
MARINE - BROADCAST
POLICE - COMMERCIAL + AMATEUR

HIPOWER CRYSTAL COMPANY
Sales Division —205 W.Wacker Drive, Chicago 6
Factory—2033 Charleston St., Chicago 47, lil.

WHEN
Yot NEED—

Strip Resistors

‘ Porcelain Core
Resistors

Special Resistor

ELECTRONIC
DEVICES

1012-1014 McGee St. .

percentage of the fundamental fre-
(juency component,

% -2 = 42.5

‘The impedance of the complete circuit,
looking to the right in Figure 4, 1s
calculated by the ordinary methods and
is given (Z:) in the Figure. The
ipower consumed in this impedance is

P, = (.425)* X (3300 4 45)
— 598 + 8.1 watts at 2w
=2%5x 10°=10"

.Causes of Losses

The first figure, 598 watts, is the loss
jon the tube plate due to the second
harmonic, and 45 watts represents the
loss in the m network and load circuit,
R,. Using equation 15 for the tank
icircuit efficiency, gives for the second
harmonic output, 7.7 watts, as coni-
pared to 9580 watts, fundamental fre
Jquency output. It is to be noted that
the loss in the tube due to the second
harmonic component is considerable
(598 watts), and is not negligible, as
is the case for the tank-load circuit.

1

o C, R,

or Q. fixing the values of C;, C. and
., we note from examination of Table
! that changing Q. between the allow-

|While limits must be set for

BURSTEIN-APPLEBEE CO.

Kansas City 6, Missouri

Windings
Elements

Elements

-

=<

Standard Heating

Special Heating

Try Tuttle First

T e < |

| ADRIAN, MICH,
i

We are in a position to
offer prompt production on
your requirements.

Write for bulletin
S-101
Dept. 5

o

able limits (10-15), has a proiound ef
fect on the values of the = network
components. Therefore, for any one
value of ry (a certain tube type and
load), Q. may be varied, and the low-
est per cent second harmonic output
may be found for resulting values of
C,, C, and L, as Q. is varied between
allowable limits.
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72 ohms

R,

(Ebb & Emin)

'fr =796 kC . ‘ :

®
Figure 4
Complete tube
plate-tank-load cir-
cuit for Q, = 12.
. Ei=
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[z

@=2Tf.=5x10°%

At 796 ke Z at aa'is [0°+)O ohms..
At 2f. =10 impedanceat mm'is Z;.
Zi at @=10"=3300+45- 560
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TURRET
LUGS

To Meet Your
Board Thicknesses

Just tell us the thickness of the
terminal boards on which you
wish to use them, and in short
order these fine, precision made,
heavily silver plated Turret Lugs
will be on their way to you.

You'll like these Lugs. Just
slip ’em into the hole, swage ’em
and you have good firm Turret
Terminals that
are convenient
for soldering
and that make
lasting, depend-
able contacts.

Order them by

mail,

phone or
wire from

CAMBRIDGE Thermionic CORP.

445 Concord Avenue
Cambridge 38, Massachusetts
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@ MANY of our customers have experienced
numerous disappointments in changes in deliv-
ery dates on orders for G-R equipment; most
do not know why deliveries cannot be made
sometimes on the date promised.

All orders for electronic test equipment are
scheduled by the War Production Board. The
scheduled delivery date is based upon the
tactical urgency of the order. These dates are
changed principally for one of two reasons:

Very frequently the urgency of the order is
altered due to the ever-changing war picture;
a top-priority order today may be far down
on the list tomorrow.

Due to shortages of raw materials, man-
power and finished components purchased

from outside suppliers, our produection sched-
ule lags at times.

When it becomes necessary for WPD to
change a scheduled delivery date, we have no
prior knowledge of that fact, nor any informa-
tion as to the reason for the change. We are
required by law to fill all orders in the sequence
set up by the WPB schedule. Appeals directly
to us to re-shufile deliveries cannot be acted
upon.

The present scheduling system at times
results in considerable inconvenience to our
customers, we know. The whole purpose of the
system, however, is to supply war materials
when and where they are most urgently needed
at the moment. This after all seems to be the
basic aim of war production, doesn’t it? ’
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4 NEWw
FOR DESIGNE

SEND FOR THESE NEW BOOKLETS TODAY!

Whether it’s a problem of stepping up d-c power...
reducing core assembly time...locating the right high-
frequency insulators or high-voltage d-c capacitors in
a hurry, you’'ll find the answer in these new Westing-
house publications. Complete listings of sizes, weights
and dimensions, together with application guides
make these booklets an invaluable aid in designing
and ordering.

These are only four examples of the help that
Westinghouse can offer in the design and manufacture
of communications equipment.

7,/

S OF COMMUNICATIONS EQUIPMENT

Westinsho it
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STEPPED.yp p
VOLTAGES <

Other helpful publications are available on
® Micarta insulating parts
and materials ® Rectox rectifiers

¢ Thermostats ® Relays

* Contactors

Whatever your problem, Westinghouse Communi-
cations Equipment and Communications Specialists
can help you find a quick solution. Call on Westing-
house for help. Ask for the booklets you want from
your Westinghouse representative, or write Westing-
house Electric & Mfg. Co., East Pittsburgh, Pa,
Dept. 7-N. 194613

® Instruments
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