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In a world af ar

So that our next generation will not be born to a world of violence,
shortages, rationing and sacrifice . . . a world wherein advancements
are distorted into mechanics of destruction . . . a world in which peace- ‘
time economies are harnessed to the maintenance of colossal war machines

. we pledge ourselves and our facilities.

Our nation is engaged in a great task of preparedness for our
defense, and our products, transmitting and rectifying tubes, are em-
ployed in the establishment and maintenance of vital communications
lines. These same tubes, which serve in our broadcasting stations to
bring us laughter, music and culture; in research—and in electro-medical
apparatus to alleviate suffering and disease; and in many industrial appli-
cations; must NOW serve in the protection of our shores. To this end, !
] we cooperate willingly.

We must therefore ask your cooperation in anticipating essential,
normal requirements so that we may continue to serve both you and our '
country to the best of our ability.

AMPEREX ELECTRONIC PRODUCTS

79 WASHINGTON STREET BROOKLYN, NEW YORK

e
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SOLANTITE, INC. has, within the past year, increased its
I production of high-quality precision ceramic parts to
five times the former output, in order to keep pace with
the constantly increasing demand for its products in
urgent defense work.

This exceptional increase in output has been made pos-
sible by purchase of new cquipment which utilizes exist-
ing plant facilities to the full, by increasing operations
to a twenty-four-hour basis and by effecting every pos-
sible economy in manufacturing time.

Large as this increase is, Isolantite recognizes that a
still further expansion in output is necessary to antici-
pate the needs of industry for quality ceramic parts.
With this end in view, Isolantite has initiated a program
of plant construction and improvement that will double
present capacity—raising Isolantite’s output to ten times
the level of a year ago.

Construction of a new three-story building that will
add 80,000 square fect to existing productive areas is a
major phase of Isolantite’s expansion program. The
new building will be provided with machinery of the
most modern type, and production lines will be planned
to maximum capacity. Rearranged facilities in exist-
ing buildings will contribute to the increased flow of
Isolantite” products.

Isolantite, Inc. is also concentrating its efforts towards
new and improved manufacturing methods. Modern
facilities and engineering research will maintain present
high quality standards for which Isolantite has been the
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leader. New bodies are now in the course of develop-
ment which will offer to the electronic industry improve

ments in both electrical and mechanical properties. Per

sonnel is being expanded to meet the demands of these
new and broadened facilities.

The recently created “Radio Specialties Division™ is
constantly developing new items involving metal parts
in combination with Isolantite for transmission line,
antenna and other important radio and allied products.

Work has already begun on this expansion program.
With its completion in the early spring, Isolantite will
be ready to render more efficient service in meeting
the demand for its ever-growing list of new products.

“Registered trade-name for the producis of Isolantite, Inc.

1S0L 'NTITE:

INSULATORS

CERAMIC

ISOLANTITE, INC. FACTORY: BELLEVILLE, NEW JERSEY

SALES OFFICE: 233 BROADWAY, NEW YORK, N.

Y.
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LEWIS WINNER, Editor
F. WALEN, Associate Editor

e See. ..

A POPULAR COLUMNIST writing in omne
of New York’s largest selling news-
papers, said on November 17, “Radios,
it has been decided, are necessary to
public morale, so production of sets
won’t be curtailed after all.” Judging
by the care with which this factfinder
always selects his data, it may be as-
sumed that his statement has more
than just some foundation. Cognizant
of the trend in Washington, it prob-
ably is, but not without reservations
that natural problems will prompt.
With materials and equipment being
taxed to the hilt by defense needs, it’s
going to be pretty tough to just “go-
ahead”, unless we have some re-alloca-
tion of present methods of design, de-
velopment and production, with “con-
servation” being the main theme. In
that direction we have the plan out-
lined by Dorman Israel at the recent
LRE convention and reviewed on pages
18 and 21 of this issue. It represents
one of the most plausible solutions we
have ever seen. His method is a
thorough one of vital import to every
engineer,

THAT DREADED woORD ‘‘Blackout” re-
ceives a cold, but clear analysis in a
new book just issued by the United
States Office of Civilian Defense and
prepared by the War Department.
Tersely, succinctly and deliberately, the
cards are placed squarely on the table
for everyone, particularly we in the
Communications industry. What
‘blackout” will mean to Communica-
tions does not require an exposition.
vou'd better send for it now. A note
If you haven’t received your copy,
to the Superintendent of Documents,
Washington, D. C., with twenty-five
cents enclosed, will do the trick.
—L. W.

Ingluding Televisic_m Engineering, Radio Engi-
neering, Communication & Broadcast Engi-
neering, The Broadcast Engineer. Registered

U.S. Patent Office. il
Member of Audit Bureau of Circulations.
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n the considered judgment of leading engineers...

When important decisions are made about vacuum tubes it is not uncommon for an Eimac
tube to win the honors. Reason: the designers of Eimac tubes have consistently held as
their objective the anticipation of the future requirements of the radio industry. Efforcs
have not been confined to the production of a tube for yesterday’s requirements.

A

This policy has kept Eimac tubes ahead of the industry...a factor that is logical because the
efficiency and progress of radio depends almost entirely upon the development of new
ideas ... new improvements in vacuum tube performance. Take the Eimac 250T, for ex-
ample, which now possesses the most recently developed refinements. Check these features
llustrated below and then check the performance of Eimac tubes in your transmitter.
You'll see why Eimac tubes are found in most of the important new developments in radio.

-
Follow the leaders to

Eitel-McCullough, Inc.
San Bruno, Calif.

TUBES

4

Note the solid tungsten
plate lead. No sharp edges
on exterior of bulb to

cause corona.

Note sturdy joint of plate hood
to plate lead and then absence
of complicated plate stem seal.
Tube is mechanica_”y'(dgged.’

Improved thoriated tung-
sten filament for long life.

Sparklingly clean bulb attests
the hard vacuum and absence
of contaminating gas. All
Eimac tubes are uncondition-
ally’ guaranteed against pre-
mature failures caused by gas
released internally.

Tungsten bar grid lead
straight. through bulb.

s
1

EIMAC REPRESENTATIVES

Wash., Ore., Idaho, Mont.
GENERAL SALES CO, G.

Texas, La., Okla., Ark.
J. EARL SMITH, 2821 Live

Chicago, lllinois, Wisconsin
G. RYAN, 549 W.

California, Nevada
HERB BECKER, 1530 W.

104th St., Los Angeles, Cal.

N. Y., N. J., Penn., Md., Del,,
Dist. of Col., Maine, N. H.
R. 1., Conn., Mass.

ADOLPH SCHWARTZ, 262
Grayson Place, Teaneck, New
Jersey.

Verner O. Jensen, 2605-07
Second Ave., Seattle, Wash.

Colo., Wyo., New Mexico,
Arizona, Utah

RICHARD A. HYDE, 4253
Quitman St., Denver, Colo.

Washington Blvd., Chicago,

I11.

N. Caro., S. Caro., Georgia,
Tenn., Flor., Ala., Miss.

JAMES MILLAR, 316 Ninth
St. N. E., Atlanta, Georgia.

Export Agents: Frazar & Co., Ltd., 301 Clay Street, San Francisco
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Oak St., Dallas, Texas.

Ohio, Mich., Ky., Ind., Minn.,
Mo., Kan., Neb., lowa -
PEEL SALES ENGINEER-
ING CO., E. R. Peel, 154

E. Erie St., Chicago, Ill.
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Typical of RCA Tube values is the RCA-8005
Transmitting Triode de luxe, priced at only $7 nes.
Designed for use as a radio Jrequency amplifier and
class B modulator, this tube 45 capable of bandling
300 watts (ICAS) input at 5 meters!

PRODUCT/ION FOR DEFENSE
vr. COOPERAT/ON FOR ALL/

Defense production with RCA gets first call — and
always will. Suffice to say that a tremendous quan-
tity of RCA Transmitting Tubes is being supplied
for a wide variety of defense needs. Meanwhile,
although the 1941 total of RCA Transmitting Tubes
supplied through our tregular distribution channels
will exceed that of last year, there is a scarcity of
certain types. We know you will understand that
this is unavoidable. We know, too, that we can count
on your cooperation during these trying times —
just as we want our countless friends in all branches
of Radio to know that they can count on ours.

RCA Transmitting Tube quality ‘is being rigidly
maintained. RCA publications will be kept up-to-
date. Ham Tips for amateurs will be continued. New
data and construction material will be supplied.
Inquiries about RCA Tubes and their applications
will be answered promptly. Above all, research and
development work is continuing as never before.

Thus, although it may not always be

possible to supply the tubes you want |t
X

~——

during the National Emergency, RCA is | §§7
still on the job to help wherever and Fum mphens
whenever it can!

TRANSMITTING TUBES

RCA MANUFACTURING €O., Inc., Camden, N. J.

A Service of The Radio Corporation of America « For Canadian
prices write to RCA Victor Company Limited, Montreal
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COMMUNICATIONS

LEWIS WINNER, Editor

The Measurement of

IRON-CORED CHOKE INDUCTANCE"

HE DESIGN of rectifier filters re-
quires a knowledge of the induct-
ance of the chokes used in the
circuits under actual working con-
ditions. These chokes carry currents
which have both d-c¢ and a-c compon-
ents, and the inductance of the chokes
under these conditions may be quite

~ different from that measured by the

usual methods. The purpose of this
paper is to present a method of measur-
ing the choke inductance under con-
ditions simulating those of actual use.
This method may be applied also to
inductance measurements of the audio
transformers and reactors of radio re-
ceivers and transmitters.

The choke current of rectifier filter
circuits consists of a d-c component,
and a-c fundamental and harmonic com-
ponents. In most applications these
a-c¢ harmonic components are negligible
as compared to the fundamental com-
ponent, and a combination of a d-c
voltage and a sinusoidal a-c voltage
may be used for testing the chokes.
The inductance of an iron-cored choke
coil when tested under these conditions
will depend upon the magnitude of the
alternating component of current, and
the previous history of the magnetic
material of the core. Most inductance
coils have an appreciable amount of
interwinding capacitance: hence, the
effective inductance will also depend
upon the frequency of the superimposed
alternating current. For consistent re-
sults the core of the choke should be
completely demagnetized before any
tests are made.

A nnmber of methods for measuring
the inductance which an iron-cored
coil offers to an alternating current
superimposed upon a direct current
have been developed. Terman has
given a method whereby a modification
of the IHay bridge is used to measure
the inductance.! The alternating com-
ponent of current carried by the in-
ductance is varied in the process of

*This paper constitutes a_report on a project
of the Engineering Experiment Station, Uni-
versity of Missouri.

“In-action” bridge method expounded.
Application eliminates questionable

results in development and design.

by E. H. MEIER and D. L. WAIDELICH

General Electric Company

attaining a balance for this bridge and
the magnitude of this component of

.

Lt
= To Wawe
H =
| fi= Analyiar
L\

Ractifigr
Ful AL,

Figure | (top)—Figure 2 (bottom).

University of Missouri

current is not readily obtained. In
addition, the balance equations depend
on the frequency for the Hay bridge.

Bridge arrangements which employ
standard inductances have also been
used? For such arrangements, how-
ever, the amount of direct current
which can be made to flow in the coil
which is under test is limited by the
current-carrying capacity of the stan-
dard inductance. For the measurement
of large inductances by this method
the standard inductance must also be
large to get accurate results.

The voltmeter-ammeter method® of
measuring inductance may also be used,
and is probably the most popular
method. Several disadvantages are the
shunting effect of the d-c source, the
wave form error, and the neglect of the
a-c resistance of the choke to be tested.

A modification of the Owen bridge'
was used in determining the apparent
inductance of an iron-cored coil carry-
ing an alternating current superimposed
upon a direct current. The essential
circuit of the standard Owen bridge is
shown in Figure 1. The resistances R,
and R, are fixed, non-inductive, stand-
ard resistances: and C, is a fixed, stand-
capacitance. The capacitance C, is a
standard capacitance which can be
varied by small amounts and R, is a
standard resistance which is also vari-
able. The inductance under test is L
and the apparent series resistance of
this inductance is Ri;. A standard
Owen bridge has the complex balance
equation

COMMUNICATIONS FOR NOVEMBER 1941 o 5
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Apparent Incremental
Inductance~Henries

Alternating Current - Ma.

Figure 3

Inductance as
against the size of
the alternating com-
ponent of current for
an iron-cored coil in
the magnetic circuit
are plotted in this
curve. With the in-
creased inductance,
the magnitude of a-c
increases, but the
magnitude of d-c
decreases.

Substitution for the parameters of the
bridge gives the complex relation

R, —-] ‘w C

Rs B ]/(.l) C4
where /2% is the impressed a-c {re-
quency. Cross-multiplying and equating
real and mmaginary terms give the fol-
lowing balance equations:

(R_>+RL) ‘+ ju)I.

I{ Rf_' + RL
C, G
and
L
RiRy= —

The expressions for 1. and R, ob-
tained from these equations are

R/ G

R, — R,

( .<|
and

IL=R,R,C

It should be noted that the balance
equations are independent of frequency
and that the adjustment required for
the balance of one equation does not
disturb the balance of the second equa-
tion since the variable C, appears in
only one equation and the variable R,
appears in only the other.

The circuit shown in Figure 2 was

used to determine the inductance which
an iron-cored coil offered to an al-
ternating current superimposed upon i
direct current. An alternating voltage
and direct voltage were applied in
series across the points E and H. The
magnitude of the direct current which
the inductance carries depends upon the
magnitude of the direct voltage. This
voltage was varied by changing the in-
put voltage to the rectifier circuit by
use of the variable auto-transformer T,.
Since the branches EG and GH contain
series capacitances, no direct current
can flow in these arms or the detector
circuit. Therefore, the direct current
carried by the inductance was measured
by the milliammeter A.

The magnitude of the alternating
component of current carried by the
coil depends upon the output voltage of
the transformer T,. This voltage was
varied by changing the input voltage
to transformer T, by use of the vari-
able auto-transformer T,. T, was large
enough so that the wave form of the
a-c voltage was not appreciably affected
by the direct current flowing in the sec-
ondary. In order to isolate the direct-
current supply from the alternating cur-
rent flowing in this series arrangement,
a large capacitance, C;, was connected
across the direct current voltage out-
put and the meter A, Since the alter-

é ® COMMUNICATIONS FOR NOVEMBER 1941

nating voltage-drop across the capaci-
tance C; and the direct voltage-drop
across the transformer T, are small, the
voltage measured by the voltmeter V
can be assumed to be equal to the al-
ternating component of voltage across
E and H. The alternating component
of current in the inductance 1s, there-
fore, given by
Ve

Im' =

\/(Rl + R. + RL‘)2 + ((D L)Q
The resistances R, and R, are usually
small compared to wL so that most of
the a-c voltage is across the choke.

The sensitivity of the Owen bridge
1s maximum when the resistances and
reactances of the arms of the bridge
and of the detecting instrument are ap-
proximately equal.* It is desirable, how-
cver, to make the value of the resistance
R, small in order that the apparent re-
sistance of the coil may be accurately
determined. The value of R., therefore,
is made just large enough to cause the
sensitivity of the bridge to be sufficient.
If the apparent resistance of the coil is
large the value of the resistance R, can
often be made zero. A wave analyzer
was used as a detecting instrument and
proved to be a very sensitive device for
securing a balance,

The results obtained by wusing this
modification of the Owen bridge to de-
termine the inductance which an iron-
cored choke offers to an alternating
current superimposed upon a direct
current are shown by the data and
curves herein. For reasons here-
tofore explained the core of the induct-
ance was completely demagnitized be-
fore the direct-current component of
current was increased to the desired
value. With the frequency and the di-
rect component of current held con-
stant, the bridge was balanced for dif-
ferent values of the alternating com-
ponent of current; thereby determining
the inductance. This procedure was re-
peated for other values of direct current
and frequency, and typical results for
a commercial choke are given in Table
I where I, is the choke direct current.
Curves of the inductance versus the
magnitude of the alternating component
of current for an iron-cored coil with
no airgap in the magnetic circuit are
plotted in Figure 3. It should be noted
that the inductance increased with in-
creasing magnitude of alternating cur-
rent and with decreasing magnitude of
direct current. For this particular coil
the apparent inductance decreased with
increasing frequency over the range of
frequencies and currents which were
used. The values of apparent resist-
ance corresponding to the values of in-
ductance determined for this coil are
plotted in Figure 4.

The Owen bridge adapts itself readily

N S
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to the measurement of the inductance
of a coil carrying direct current. The
direct current can be made to flow
through the inductance without disturb-
ing the alternating-current balance of
the bridge because of the series capaci-
tances in two of the branches. Since
the parameters which are varied to se-
cure a balance are in one of the arms
containing series capacitance, the direct
current which the inductance carries is
not varied in the process of securing a
balance. The two conditions of balance
may be secured without mutual inter-
ference and the end point may be rapid-
ly attained. The balance is independent
of frequency and, therefore, is not af-
fected by the wave form of the alternat-
ing voltage applied. The wave form
of the alternating voltage applied to the
bridge must be nearly sinusoidal, how-
ever, in order that the alternating com-
ponent of current carried by the in-
ductance can be determined accurately.
The rating of the transformer, there-
fore, must be large enough to keep the
wave form of the output-voltage from
being seriously affected by saturation
of the iron core of the transformer
caused by the direct component of cur-
rent carried by the transformer. If a
tuned vacuum-tube voltmeter is used as
a detector the sensitivity of the bridge
is very high. The standard resistances
R, and R, carry the same current as the
inductance under test and, therefore,
must have rather large current-carry-
ing capacities. '
For many applications of iron-cored
coils no undesirable effects are caused
by the variation in the inductance of

Figure 4

The values of ap-

parent resistance

@
E
=
o
I
-
o
=
= ]
-
w
w
a
=

corresponding to the
values of inductance
determined for the
coil under test are

plotted in this chart.

ﬁ.ﬁpﬁranl

the coils. For the careful analysis and
design of filter circuits containing such
inductances, however, it becomes in-
creasingly important to be able to
assign definite values of inductance to

Alternating Gurrent - Ma,

the coils when used under specified
conditions. To state that an iron-cored
coil has a certain inductance is mean-
ingless unless the conditions under
(Concluded on page 29)

Table |
Apparent Inductance and Resistance of a Commercial Choke
D-C Resistance — 52.5 ohms
R, = 500 ohms R, = 0 ohm C, = 1 mfd.
Frequency Meter Readings Bridge Adjustments Calculated Values

©/2n L. Ve R, G L R, L

c.p.s. Ma. volts chms mfd. henrys ohms ma.
60 0 10 51,800 0.477 25.90 1,048 1.01
60 0 250 67,280 0.339 33.65 1,475 19.31
60 200 10 46,010 0.582 23.00 859 1.14
60 200 250 58,810 0.422 29.40 1,185 22.30
120 0 80 55,540 0.173 27.75 2,890 3.77
120 0 500 65,270 0.155 32.60 3,225 20.10
120 ' 200 80 48,840 0.218 2442 2,290 4.29
120 200 500 56,960 0.195 28.48 2,500 21.70
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COLUMBIA

Figure |

All steel 180 ton antenna tower, with its 85
foot steel "top-hat."”

ISLAND

In this, the 2nd and concluding article
on the new 50 kw WABC “salt-water”

station, a detailed description of the

transmitter and associated equipment

is presented for the first time.

by DONALD PHILLIPS

UNDAMENTALLY each of the
Ftwo complete and independent Co-

lumbia Island transmitters capable
of delivering 50 kw and 5 kw (auxil-
lary unit), consist of a crystal controlled
oscillator followed by four radio fre-
quency amplifiers, the last of which is
modulated by a high level class ABI
modulator, driven by three push-pull
audio stages. The oscillator and the
first buffer RF amplifier is installed in
duplicate and each assembly has its own
plate rectifier. Similarly the first two
audio stages are installed in duplicate
and each of these has its own plate rec-
tifier.

The front panel units consist of the
exciter modulator and power amplifier.
They are positioned behind a separate
“false front” panel with electrically
locked doors preventing access to the
cquipment when high voltages are on.

Each of these units has its control
and meter panel located approximately
42 inches above the floor and mounted
on a 45 degree angle for convenience
in reading meters and operating con-
trols. In the power amplifier unit the
most important meters are large scale,
6” x 6”7 size, and located so that they
are visible from the control console.
Smaller meters used for making ad-
Tustments and the controls are located
under hinged covers. In the modulator
and exciter units, meters and controls
are located also under hinged covers.

In the 5 kw unit a two stage push-
pull resistance coupled amplifier is in-

8 ® COMMUNICATIONS FOR NOVEMBER 1941
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stalled i duplicate in the modulator
unit, with a plate rectifier using two
L'ype 816 tubes delivering approximate-
ly 1000 volts for the plates of the am-
plifier tubes.

Two identical oscillator-buffer trays
mount in this unit on slides, on which
they may be withdrawn and removed
for servicing. The tray is designed to
operate on 115 volts so that it may
be operated for test and checking on
the house service. Individual power
switches, located on the exciter control
panel are provided for the trays which
are electrically locked in place, so that
a tray may not be removed until its
power switch is “off” and the power
switch for the other tray is “on.” Con-
nections are made by a plug-in arrange-
ment so that it is unnecessary to re-
move any wires to withdraw a tray. A
transfer switch permits selection of the
radio frequency output of either tray
from the exciter control panel.

Temperature Controlled Oscillator

Each tray has its temperature-con-
trolled crystal oscillator using a type
807 tube and an 807 buffer stage, and
its individual power supply, which uses
a type 5Z3 rectifier tube. Four meters
on each tray read plate voltage, oscilla-
tor cathode current, oscillator grid cur-
rent and buffer cathode current.

The output of the tray drives the
grids of two type 813 tubes operated in
parallel as the RF driver for the final

——
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power amplifier. These tubes have their
filaments supplied with alternating cur-
rent.

A 1500 volt .75 ampere plate rectifier
is located in this unit supplying plate
voltage for the two 813 tubes and for
the two 845 tubes in the third audio am-
plifier located in the modulator unit.

There is also in this unit a 1200 volt
bias rectifier which supplies bias for
two F-891-R tubes in the modulator
étage.

Unique Meter Installation

Meters are installed on the sloping
panel of this unit to read plate current
for the first 813 tube and plate current
for the second 813 tube, as well as 1500
volt rectifier voltage, the total 813 grid
current and oscillator grid current. The
latter meter reads the individual grid
current of whichever oscillator is turned
on, or the sum of the grid currents of
the two oscillators if both are turned
on.

Up to 4 kilowatts of audio energy
is provided by the modulator umit for
plate modulation of the F-891-R tube
in the final power amplifier.

Two identical type audio amplifier
trays are also located in this unit
mounted on slides on which they also
may be withdrawn and removed for
servicing. This, too, is designed to
operate on 115 volts so that it may be
operated for test and checking, etc.
Power contacts for this unit operate in
the same fashion as for the oscillator-
buffer trays.

Push-Pull Audio

The audio tray comprises a two stage
push-pull audio amplifier, the first stage
using two type 1603 tubes, resistance
coupled to the second stage which uses
two type 802 tubes. The internal power
supply uses a Type 5Z3 rectifier tube.
Meters on the tray read plate voltage

ALL RADIALS TO RUN
TO BLOG. ABOVE FILL

2'-0°LONG STUB ON ALL RAD!ALS

ALL RADIALS TO AUN TO
\ BLDG. ABOVE FILL EXCEPT

/
EXCEPT THE 4 No. 4o / 14 J ) THE 4 No. %0 RADIALS
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Al hLh AL / ] RUNNING TO CENTER OF
AR LU "j ] ! /BLDG.TO REST ON ROCK
H ' \ \ A 7 /
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and cathode current for each of the am-
plifier tubes.

The balanced audio output of the tray
is carried by two concentric transmis-
sion lines to the grids of the push-pull
3rd audio amplifier in which two 845
tubes are used. These are cathode
biased and have their plate voltage sup-
plied by a 1500 volt rectifier in the ex-
citer unit. The audio output of this
stage is transformer coupled to the
grids of the two F-891-R modulator
tubes.

Grid bias for the modulator stage is
supplied by a 1200 volt .5 ampere rec-
tifier located in the exciter unit. This
bias is individually adjustable for each
F-891-R tube by potentiometers oper-
ated by the modulator centrol panel.

The 5 kw transmitter control system
allows “standby” with rectifier filaments
at half voltage and provides for cut-
ting in either directly to the antenna or

to act as a driver for the 50 kilowatt
amplifier of the main transmitter.

The Exciter Unit in the 50 kw unit
furnishes radio frequency energy to
drive the grids of two F-124-A tubes in
the final power amplifier.

Two identical oscillator-buffer trays
(same as in the 5 kw unit) mount in
this unit and are removable as hereto-
fore described.

Each tray here also has its tempera-
ture-controlled crystal oscillator using
a type 807 tube and 807 buffer stage,
with its individual plate power supply
and a type 5Z3 rectifier tube. The out-
put of this tray drives the grid of an
813 beam power tube radio frequency
amplifier which supplies excitation for
the grids of the F-128-A tubes in the
output stage of the driver. Variable
condensers are used in tuning the out-
put tank circuits of these two stages and
the 128A stage is inductively neutral-

L

(T il

= = L]

M

Figure 3

A cross sectional view of the Island. Note the concrete antenna pillars that extend through the building.
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ized with a condenser for vernier ad-
justment of the neutralization. This
can be checked on a thermocouple meter
cut into the circuit by a switch which
at the same time removes the 128A
plate voltage.

All tubes in the exciter have their

filaments supplied by a-c transformers.

A 3000 volt 1.5 ampere plate rectifier
is located in this unit supplying plate
voltage for the 813 and F-128-A tubes,
this rectifier also supplying the plates
of the 3rd audio amplifier in the modu-
lator unit.

Identical Audio Trays

Two identical audio amplifier trays
are located in this unit, mounted on
slides which may be easily withdrawn
and removed for servicing. A transfer
switch on this tray permits selection of
the audio output of either tray from the
modulator control panel. This switch
also transfers the audio input to the
tray of the feedback circuit from the
modulator output. This audio tray com-
prises a two stage push-pull audio am-
plifier, the first stage using two type
1603 tubes resistance coupled to the
second stage using two type 802 tubes.
The integral power supply uses two type
816 rectifier tubes. Meters on the tray
read rectifier plate voltage and cathode
current for each of the four amplifier
tubes,

The balanced audio output of the tray

Figure 4

The right side view
of the 50 kw. power
amplifier, showing
the F-124-A output
tubes, grid chokes

and neutralizing coil.

is carried by two concentric transmis-
sion lines to the grids of the push-pull
Jrd audio amplifier in which two F-
132A tubes are used. These are cath-
ode biased and have their plate voltage
supplied by a 3,000 volt rectifier in the
exciter unit. The audio output of this
stage 1is transformer coupled to the
grids of two F-125-A push-pull modu-
lator tubes,

Grid bias for the modulator stage is
supplied by'a 3,400 volt 1.4 ampere rec-
tifier located in the control unit. This
is individually adjustable for each F-
125-A tube by potentiometers operated
from the modulator control panel.

The third audio amplifier driver stage
uses two type 132-A tubes with a plate
voltage of 3,000 volts. In the modulator
stage two F-125-A tubes are used in
push-pull with their filaments lighted
by six phase a-c.

Thermostat Control

A thermostat mounted on one of the
filament leads of a 125-A tube operates
when the filament lead becomes warm.
This thermostat when operated holds
the control circuit to the distilled water
pump on, after the auxiliary supply
switch on the cathode has been broken,
so that water flow will continue for a
few minutes after the transmitter has
been shut down.

The power amplifier unit with two
F-124-A tubes comprises the modulated
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amplifier together with output tank cir-
cuit and matching network components.

A 3,400 volt modulator bias rectifier
and two 400 volt power amplifier bias
rectifiers are located in the control unit,
which also contains a 24 volt copper
oxide rectifier that serves relays and
circuit breakers.

Pi Antenna Network

The antenna coupling unit consists
essentially of a Pi network for match-
ing the 75 ohm output of the T net-
work in the power amplifier to the an-
tennna. In addition there is a loading
inductance to tune out the negative re-
actance of the antenna. The shunt ele-
ments of the network are air insulated
aluminum plate condensers.

50 Kw. Rectifiers

The rectifier unit for this 50 kilowatt
assembly, installed in the rear enclosure
of the transmitter, consists of seven
F-357 mercury vapor tubes with six
being used in a conventional 3 phase
full wave circuit. The seventh is avail-
able for immediate cut in by transfer of
a “plug bar.” All power to the trans-
mitter passes through a motor operated
460 volt three pole main station circuit
breaker which is equipped with both
instantaneous and inverse time delay
tripping. From the output of this main
breaker, power is distributed through
individual circuit breakers and magnetic

Type Function

F-124-A  Final Power Amplifier
F-128-A R-F Driver Amplifier
813 Int. R-F Amplifier

807 Buffer Amplifier (Du-
plicate Oscillator Buf-
fer Trays)

807 Crystal Oscillator (Du-
plicate Oscillator Buf-
ter Trays)

F-125-A  Modulator

F-132-A  A-F Driver

802 A-F Amplifier (Dupli-
cate Amplifier trays)

1603 A-F Amplifier (Dupli-
cate Amplifier trays)

F-357-A 12,000 volt Plate Recti-
fier (1 standby tube)

F353-A 3000 volt Plate Rectifier

866 400 volt Bias Rectifier
F-353-A. 3400 volt Bias Rectifier
816 4 - 450 volt Plate Recti-
fiers
84 Carrier Rectifier
84 Monitor Rectifier
84 Feedback Rectifier
84 Carrier Cutoff Circuit
Rectifier
Figure 5
The tube complement for the 50 kw
transmitter.

e
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contactors to the auxiliary circuits of
the transmitter.

Cooling System

The cooling system circulates and
cools distilled water used to cool the
plates of the modulator and power am-
plifier tubes and also to carry off the
heat from the water cooled dummy or
artificial antenna. Motor operated cen-
trifugal pumps are used to circulate dis-
tilled water through the system and an
evaporative cooler is used for cooling
the water. This cooler is equipped with
a blower and a raw water circulating
pump which sprays raw water over the
tubes of the cooler, the make-up water
for the raw water system being drawn
from the house water supply. Distilled
water tanks are provided for the dis-
tilled water. To insure constancy of
flow, the coolers, distilled water tanks,
and distilled water pumps are supplied
in duplicate.

The cooling system is provided with
interlocking in the form of flow relays

 which operate to remove filament and

plate power from the water cooled tubes
in case of insufficient flow. A thermo-
stat serves to ring an alarm bell in the
control unit, in case the water temper-
ature rises above a predetermined value.
This thermostat may be adjusted to any
value between 100 and 200 degrees F.
Under normal circumstances this is usu-
ally set at 135 degrees. Another ther-
mostat operates to remove plate and
filament power from the transmitter in
case the water temperature arrives at a
predetermined value. This thermostat
may also be set between 100 and 200

Type Function
F-892-R Final Power Amplifier
813 R-F Driver Amplifier
807 Buffer Amplifier
807 Crystal Oscillator (Du-

plicate Oscillator-Buf-
fer Trays for items No.

3 and No. 4)

F-891-R  Modulator

845 A-F Driver

807 A-F Amplifier (Dupli-
cate A-F  Amplifier
Trays)

1603 A-F Amplifier (Dupli-
cate A-F Amplifier
Trays)

F-353-A 8000 volt Plate Recti-
fier (1 standby tube)

866-A 1500 volt Plate Rectifier
866-A 1250 volt Bias Rectifier
83 4 - 450 volt Plate Recti-
fiers
&4 Monitor Rectifier
Figure 7

The tube complement for the 5 kw
fransmitter.

Figure 6
Rear view of the 5
kw. modulator sec-
tion. Note the sim-
plicity of layout and
wiring. Where name

plates do not ap-
pear on the com-
ponents, identifying
marks have been
stamped directly on
the panel beside
each part.

degrees F., and ordinarily 155 degree
temperature is used. Thus the thermo-
stat first described gives a warning
period allowing the operator to investi-
gate the cause of the hot water before
the transmitter is cut off the air by the
latter thermostat described. Thermom-
eters are also provided for reading in-
let and outlet water temperatures on
the modulator and PA cooling systems
as well as for the dummy antenna sys-
tem. The remote reading thermometer
reads the inlet and outlet temperature
of the entire system for the cooling of
the transmitting tubes. A flow relay
prevents application of radio frequency
power to the dummy antenna unless
sufficient water is flowing therein, while
a meter in the power amplifier keeps
checks on any water leakage current in
this circuit.

Constant Voltage Transformers

Twelve constant voltage transformers
provide constant voltage within one per
cent for the filaments of the two power
amplifier and two modulator tubes. In
addition, these constant voltage trans-
formers provide current limitation on
starting so that the cold filament will
not draw dangerous currents when volt-
age is applied. These twelve regulators
are wired in four groups providing 3
phase power for each of these tubes.

The exciter unit furnshing radio fre-

quency energy to drive the grids oi the
FF-802-R tube in the final power ampli-
fier, contains two RF oscillator buffer
trays each with its integral plate recti-
fier, the second radio frequency ampli-
fier using a type 813 tube and the radio
frequency driver amplifier using two
type F-128-A tubes. A 3,000 volt plate
rectifier using three type -353-A mer-
cury tubes is a part of this unit. The
F-128-A tube in the RF driver ampli-
fier are neutralized by means of induc-
tance neutralization, using an inductor
in series with a condenser which in
turn is used for vernier adjustment of
the neutralization.

Since the plate current drawn by the
F-128-A tubes is approximately sixty
per cent of the total load on a 3000 volt
rectifier no individual plate current over-
load relay is provided for the F-128-A
stage. Overloads in this stage as well
as any other d-c overload on the 3,000
volt rectifier operate a relay which is
shunted across a resistance in a negative
lead of the 3,000 volt rectifier which has
a calibrating resistor.

3000 Volt Rectifier

The 3,000 volt rectifier is a conven-
tional 3 phase half-wave inter-con-
nected “wye” using plate transformers
and filament transformers. The posi-
tive lead of the rectifier is brought to a
mechanically operated relay which is
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closed by the upper front door of the
unit and from there to another relay
which removes plate voltages from the
128-A and 813 stages when the 5 kilo-
watt auxiliary transmitter is used as a
driver for the 50 kilowatt power am-
plifier.

The 3,000 volt rectifier of this unit
also supplies plate voltage for the third
audio amplifier located in the modulator
unit.  When this unit is replaced by
the 5 kilowatt transmitter as a driver
for the power amplifier, this rectifier is
still active. The tubes of this rectifier
are available through a door in the
shelf, made accessible by opening the
upper front door of the unit. However,
the shelf door is separately interlocked
and may not be entered during the con-
dition when the 5 kilowatt is driving
the 50 kilowatt. The interlock for this
rectifier shelf door consists of a lock
and a door switch.

The modulator unit of this 50 kilo-
watt transmitter provides up to 40 kilo-
watts of audio energy for plate modu-
lation of the two F-124-A tubes in the
final power amplifier,

50 Kw. Power Amplifier

The 50 kilowatt plate modulated
power amplifier uses two type 124-A
water cooled tubes with their filaments
operated on 6 phase a-c supply. The fila-
ment voltages for these tubes are adjust-
able individually by the third phase com-
mutator type voltage regulators. The
output of the three r-f amplifiers of
the exciter unit is connected to the in-
put of the power amplifier by means of
a concentric transmission line which is
brought to the contacts of a transfer
contactor. This contactor connects the
power amplifier grid circuit to the out-
put of the 5 kilowatt auxiliary trans-
mitter when this unit is used as a driver
for the 50 kilowatt power amplifier.
Individual grid blocking condensers are
provided for each of the power ampli-
fier tubes. These are shunted by a re-
sistance and condenser arrangement for
prevention of oscillation at low fre-
quency.

Thyrite Protectors

Thyrite protectors are used so that
in case of a plate voltage arc-over plate
to grid the bias rectifier will not be
damaged. Plate parasitic traps are pro-
vided for each of the power amplifier
tubes. Lapp compressed gas tank con-
densers are used in the power amplifier.
Fressure here is maintained at 200
pounds. Gassing the condenser is ac-
complished by connecting a pressure
regulator to a cylinder of oil pumped
nitrogen and adjusting the diaphram

Figure 8

The water cooled dummy antenna that is con-
nected to the "off-air" transmitter.

of the regulator until the output pres-
sure gauge reads 200 pounds. An air
hose on the opposite side of the regu-
lator is then connected to the vaive on
the Lapp condenser and the gas in the
lose is allowed to equalize with that in
the condenser so as to give a reading of
200 pounds on the gauge of the con-
denser,

The tank condenser for the 5 kilowatt
transmitter is also a Lapp gas filled
unit, gassed to a pressure of 200 pounds
m the same manner as for the 50 kilo-
wiatt transmitter,

Third Audio Amplifier

The third audio amplifier or driver
stage of the 5 kw unit uses two type 845
tubes in a push-pull circuit. The 5
kilowatt modulator stage uses two 891-
R tubes with its filaments operated on
a single phase 60 cycle a-c.

In case of failure of the air supply,
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air relays remove filament-plate power
trom the 891-R tube.

The control console is of an unusual
design. It contains audio facilities and
control switches for starting the trans-
mitter with individual control of the 12
kv rectifier plate voltage.

A complete set of indicating lamps
on the console shows where overloads
occur and the sequence of operation of
the control circuits. In usual operation
the transmitter may be started and
stopped from this console,

The 12 kv breaker has magnetic in-
stantaneous and thermal inverse time
limit a-c tripping action. This a-c trip-
ping operates on back fires in the F-357
rectifier tubes or on any other a-c over-
load. There are other instantaneous d-c
overload relays which trip the 12 kv
breaker, one for each 124-A tube, one
for each 125-A tube and one in the rec-
tifier d-c negative lead. The operation
of all of these relays is identical.

Under Voltage Release Colil

A 24 volt vectifier supplies voltage to
the under voltage release coil of the 12
kv breaker through a resistor which
drops the voltage to 12 volts across the
coil which is its normal operating volt-
age. These overload relays operate to
short circuit the under voltage release
coil, tripping the breaker. Thus, this
latter resistor momentarily has 24 volts
acropss its terminals thereby preventing
shorting of the rectifier.

A back contact on each overload re-
lay connects to the holding contact on a
lamp relay for that position, so that
operation of the overload relay puts out
an indicator lamp associated with that
circuit. The lamp relays have a second
coil which is energized through a lamp
reset push button so that all lamps may
be reset at once.

Antenna Protective Circuit

A protective circuit is provided for
the antenna coupling unit and associated
equipment so that in case of an arc-
over due to lightning the radio fre-
quency carrier will be momentarily in-
terrupted and a sustained destructive
arc will not result.

When the carrier is interrupted for
any reason the final amplifier plate cur-
rent is reduced, raising the impedance

as seen by the modulator to a high -

value. It is undesirable to modulate the
transmitter under such a condition so
the audio cut-off relay is provided which
operates on the rectified r-f current from
the monitor rectifier tube. When this
audio cut-off relay is operated, audio
input is supplied to the transmitter and
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when it releases, the audio line is
shorted and opened. Thus when no r-f
output is present the audio is removed.

The control console is divided into
two independent sections, the left-hand
section contains indicating lamps and
switches associated with the control of
the 50 kilowatt transmitter. The right-
hand section contains indicating lamps
and switches associated with the control
of -the 5 kilowatt transmitter and with
the transfer of the 5 kilowatt transmit-
ter to the antenna as an emergency
transmitter in place of the 50 kilowatt
regular transmitter, or in transferring
the 5 kilowatt transmitter as a driver
for the 50 kilowatt power amplifier in
place of the regular 50 kilowatt driver.

The control of the plate breaker is
designed for recycling in case of inter-
ruption but this recycling can occur
only once each eight seconds; but if the
plate breaker switch is closed and im-
mediately opened, the plate breaker will
not close again until the breaker reset
button is pressed. In normal operation

" with the plate breaker closed if an in-

terruption occurs such as an overload
in one of the large tubes which opens
the plate breaker, it will immediately
reclose. If on reclosing an overload
still exists, the plate breaker will open
and remain open until the reset button
is pressed manually closing it.

Indicating Lamps

The indicating lamps on the control
board are installed primarily to show
the function of the control circuits
rather than to indicate the proper oper-
ation of the radio and audio circuits of
the transmitter or rectifier output volt-
ages, etc. In the case of the bias recti-
fers, the lamps operate from marginal
release relays and actually indicate that
bias is present on the grids of the tubes.
However, in the case of a 450 volt tray
plate rectifier and in the case of a 3,000
volt plate rectifier, as well as a 12 kilo-
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Figure 9

The complete plan of the main floor at Columbia Island.

volt plate rectifier, these lamps indicate
that the contactors controlling power to
these rectifiers have closed but do not
necessarily indicate that d-c output volt-
age is available from them. For exam-
ple, it may be possible that the 3 kilo-
volt plate rectifier lamp is lighted by
the 3 kv plate supplier contractor be-
ing closed, yet the circuit breaker on
the power distribution panel supplving
power to this circuit may be opened and

Figure 10

Front view of the
switch board con-
trolling power for
the transmitter and
the building as well.
Novel swinging doors
have been incorpor-
ated to facilitate
repair and mainte-
nance.

no plate voltage will be available. In
this manner the lamp indications are a
guide to the operation of the control
circuit rather than the actual operating
condition of the equipment which may
be determined by the meters installed
for that purpose.

Efficiency Characteristics

The modulation capability of the 50
and 5 kw transmitters is 1009%. The
frequency response on both is from 40 to
10,000 cycles and within plus or minus
.5 db, while the frequency response from
30 to 15,000 cycles is within plus or
minus 2 db. The total rms harmonic
distortion in these transmitters at 50
and 400 cycles is 1245% or less; at 5,000
cycles it is 3% or less, and at 7,500
cycles it is 5% or less. The carrier
shift up to 1009 modulation is less
than 3%. The noise level (total rms
unweighted) is at least 60 db be-
low 1009% modulation from 100 to 5,000
cycles, while above 5,000 cycles and be-
low 100 cycles, it is at least 50 db below
100% modulation. The frequency sta-
bility is within plus or minus 5 cycles.
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A Report on the

IRE ROCHESTER MEETING

SHEPARD'S AUDIO SYSTEM

HE hearing mechanism of the

I human ear has been found by

rescarch workers to have a non-
linear characteristic. That is, the in-
put-output response of the ecar is such
that the sensitivity of the ear is great
for small amplitude signals and greatly
reduced for high amplitude signals.
This non-linear characteristic also
causes the generation of harmonics. In
addition, the non-linearity of the ear is
different at different sound intensity
levels. In this way the ear corrects for
sound absorption effects in nature to
keep the timbre of sound generated at
various distances, or nearly constant as
heard by the brain. (See Fig. 1—
Stevens and Neuman curve.)

The fact that the ear is in itself non-
linear in varying amounts permits the
introduction of the proper type of non-
linearity into an amplifier system. This
permits the handling of increased am-
plitude ranges and at the same time
gives the illusion (because of harmonics
generated by the non-linearity) that
certain frequencies that it is impossible
to radiate, are present. By introducing
a certain definite type of distortion simi-
lar to that of the human ear into the

by LEWIS WINNER

Editor

audio circuit of an amplifier as in a
small receiver or p-a system, Frank
Shepard, Jr., chief engineer of Revela-
tion Patent Holding Corporation,
showed how he has been able to com-
press the signal level and obtain syn-
thetic reproduction of certain frequen-
cies, particularly those frequencies to
which the listener may be deaf or which
the reproducing system will not handle.

The distortion characteristic varies
with the frequency and the amplitude
of the signal as we can see from the
composite set of characteristic curves in
Iig. 2. When the level of the signal is
high, the frequency characteristic falls
off towards the low frequencies. This
characteristic may be obtained in the
conventional manner by using an output
transformer having limited inductance
and by using a small coupling condenser
hetween the driver and output tube.

The distortion of the human ear at
any particular frequency, said Mr. Shep-
ard, is roughly a power function; that is
the output raised to a power is a direct
function of the input.

Thus in actual practice, in small radio
receivers the plate load of the driver is

limited in value so that the driver has
little more than enough output voltage
to drive the output tube. In this way,
a high degree of non-linearity is intro-
duced even before regeneration is added.
The ideal condition is never actually
met in practice, because it is necessary
to make the amplifier depart from the
proper type of non-linearity just before
maximum output is reached. This is
done to produce a raucous type of dis-
tortion to give the illusion that the set
has a high power output. While the
set is never operated at this level in
actual use, it is difficult to sell a set that
does not overload raucously at maxi-
mum output.

It is desirable to have the exponent
rise in value, as the frequency varies
from 200 cycles to 80 or 90 cycles per
second. The values of the feedback
filter resistors and condenser are ad-
justed to form a low pass filter arrange-
ment to obtain this characteristic. This
characteristic just mentioned is the re-
ciprocal of the frequency characteristic
of the ear and is correct for all systems
which radiate sound of varying inten-

(Continued on page 18)
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HOW TO START A STATION

Here’s the RCA Transmitter chosen by
84 American Broadcasting Stations!

Starting a new station~?
Whether your construction per-
mit has already been granted,
or your application is still to be
filed, choose the transmitter that
is America’s first choice by an
impressive margin—the RCA
Type 250-K, for efficient, eco-
nomical, dependable operation
at 100/250 watts.

84 stations, built or being
built, have purchased this out-
standing broadcast transmitter.
Foreign purchasers account for
nine more. Yet the 250-K has
been on the market less than
two years!

The reasons for such un-
equalled acceptance are inherent
in the 250-K itself. Flat within

American Broadcasting Stations Equipped with the 250-K

114 db. from 30to 10,000 cycles,
it delivers program-quality diffi-
cult to match even at a higher
price. High-level Class B Modu-
lation, and efficient RCA-engi-
neered circuits, keep operating
costs low. It draws only 1625
watts from your power-line
while operating at average pro-
gram modulation on a 250-watt
carrier. Installation is simple
and inexpensive; operation is
simplicity icself.

And—a thought for the future
—the 250-K is easily adapted to
1,000-watt operation atany time,
by the simple addition of the
RCA amplifier unit, Type MI-
7185 and suitable power-supply.
Write for complete data today.

including 1,000-watt stations using it as a 250-watt exciter unit

KANA  KBIX KBWD  KBUR  KFBE  KFIZ KGLO  KFMB  KFIO KFPW
KFXM  KHAS  KHON  KLS KLUF  KRIF  KROD  KSKY  KSRO KUJ

KVED  KVOE  KWIL  KWRC  KYCA  KYOS  WAJR  WARM  WATN  WBIR RCA 250-WATT
WBTA  WCED  WBOC  WDAS  WDEF  WCBI  WCRS  WDAK  WFDF  WHKY

WFIE  WETC  WHBQ  WGOV  WISR  WHUB  WFPG  WINX  WIZE WHYN REE250-K
WGAC  WLBJ  WKIP  WKMO WKWK  WKPA  WLAV  WLOK  WMIM  WMRN

WMOB  WMOG  WOSH  WORD  WSAV  WSGN  WSO0  WSRR  WSLB  WSOC

WIHT  WIMA WIS WWNY

... plus still others to foreign countries, American police installations, and for stations now under construction!

L L

(R FINER PERFORMAN G~
¥ - *
el

Microphones
Spoech Input Systems
Associated Equipment

Transmitters

RCA Manufacturing Company, Inc., Camden, N. J. * A Service of the Radio Corporation of America
In Canada: RCA Victor Co,, Ltd., Montreal

Atlanta: 530 Citizens & Southern Bank Bldg. Dallas: Santa Fe'Bldg. San Francisco: 170 Ninth St. Hollywood: 1016 N. Sycamore Ave.

New York: 411 Fifth Ave. Chicago: 589 E. Illinois St.
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VETERAN WIRELESS OPERATORS ASSOCIATION NEWS

A

W. J. McGONIGLE, President

UR ASSOCIATION, in cooperation with

the American Signal Corps Associa-
tion, tendered a Testimonial Dinner to Ma-
jor General Joseph O. Mauborgne, who re-
tired as Chief Signal Officer of the Army
on September 30, 1941 after a distinguished
career covering forty years. * During this
period he rose from enlisted man to the top
office in his chosen field of Army communi
cations.

A portion of the evening’s program was
broadcast over the NBC blue network dur-
ing which our president, William J. Mec-
Gonigle paid tribute to the outstanding ac-
complishments of the guest of honor and
introduced General Mauborgne.  General
Mauborgne spoke of the need of planning
for the reconstruction of world-wide com-
munications after the present conflict is
ended and told of his own early pioneer-
mg efforts in the use of radio communica-
tion in Army maneuvers. He was followed
by Brig. General Follett Bradley, Com-
manding General of the Third Bomber
Command, who flew up from Drew TField,
Jla., to be present. General Bradley was
the operator on the plane, in November,
1912, when radio was first used by General
Mauborgne in aviation for artillery spot-
ting.

Our prexy then introduced George H.
Clark, Association secretary who read sev-
eral messages among which were the fol-
lowing :

From David Sarnoff, president of the
Radio Corporation of America: “It is al-
together fitting that the Veteran Wireless
Operators Association should extend to
you the highest honor and recognition
within their power to bestow. They see
in you a pioneer, practitioner and friend
of the radio art, whose vision and wisdom
have greatly served our country by in-
creasing the usefulness of radio to national
defense. Your early experiments in the
control of artillery fire by nieans of radio
communication from observation airplanes
marked a new epoch in military history.
Your administration as Chief Signal Ofh-
cer of the United States Army has been
one of progress and accomplishment. I
take great pleasure in joining your host of
friends tonight in congratulating you upon
a distinguished record of achievement, and
wishing you many more years of good
health and happiness.”

From Hon. James Lawrence Fly, chair-
man of the Federal Communications Com-
mission and the Defense Communications
Board: “Mr. William J. McGonigle, presi-
dent, VW.O.A, I can think of nothing
more fitting than the Testimonial Dinner
by your Association in honor of General
Mauborgne and I regret exceedingly that
I cannot be present. It was my privilege
and pleasure to work with General Mau-
borgne on the Defense Communications
Board and I can well attest that he merits
the honor you are bestowing upon him.
With all best regards to General Mau-
borgne, to yourself and to your splendid
Association”,

RCA BUILDING, 30 Rockefeller Plaza, New York, N. Y.

GEORGE H. CLARK, Secretary

Standing at rear, left to right, Brig. Gen. F. Bradley, Commanding General 3rd Bomber
Command, Tampa, Fla.; Major Gen. Joseph O. Mauborgne and William J. McGonigle.

From Major General Herbert A. Dargue,
Commanding General First Air Force,
Mitchell Field, N. Y. “I thank you for
your cordial invitation to join you in doing
honor to my old friend Joe Mauborgne. It is
with deep regret that I cannot be present.”

There were many more telegrams of
greetings—too many, unfortunately, to re-
produce here. Included were messages
from General Arnold, Chief of the United
States Army Air Corps; General Olmstead,
Acting Chief Signal Officer of the Army,
Col. Eastman, Signal Corps, United States
Army.

Among those present at the Dinner were:
Colonel Albright, Signal Officer Second
Corps Area; Colonel Bickelhaupt, Signal
Corps Reserve, assistant vice-president A.
T. & T.; Haraden Pratt, vice-president and
chief enginecer of Mackay Radio; George
Lewis, executive of the I. T. & T. Co.;
Allen B. Dumont, television pioneer;
Charles W. Horn, Director of development
and research NBC; groups from WOR,
CBS, NBC, and RCA; many reserve of-
ficers, members of the American Signal
Corps Association; Wm. C. Simon, our
treasurer; John Cose, superintendent of
RCA Institutes; Gerald Morris, superin-
tendent of communications New York City
Police Department; A. J. Costigan, vice-
president and director of our Association ;
Herbert J. Schroll assistant vice-president
New York Telephone Company; ‘Dick’
Nebel, Radio Aide Second Corps Area
and a group of Army amateurs; Major
Armstrong of frequency-modulation fame;
Frank Butler, one of the earliest assistants
of Doc de Forest's; Ludwig Arnson, presi-
dent of Radio Receptor Company; Captain
Berhalter, secretary of the American Sig-
nal Corps Association, who was of ines-
timable assistance in arranging the details
of the Dinner; Arthur Lynch, chairman of
our Ways and Means Committee and rep-
resentative of the National Company of
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Malden, Mass.; a group from RCA Com-
munications ; Fred Meinholtz, Director of
Communications of the New York Times:
Lewis Winner, editor of COMMUNICATIONS ;
William Priess, pioneer wireless inventor ;
and many others.

Congratulations

Robert Hilton Frey, Chairman of our
Reception Committee, on the eleventh of
October wed Dorothy Elvira Wilmot of
Dunnellen, N. ]J.

Anniversary

Our Association will celebrate its seven-
teenth Anniversary with a Dinner-Cruise
at the Hotel Astor, New York City and
our Chapters will join in the celebration
in various cities throughout the nation on
Saturday, February 21, 1942. Keep the
date in mind—and don’t say we didn’t tell
you in time.

Boston

The “Yankee Chapter” V.W.0.A. held
their first meeting of the season on Satur-
day evening, October 4, 1941. The group
met at the Hotel Manger, Boston, Mass., at
7:30 p.m. A report was read by the secre-
tary regarding the status of the local chap-
ter. Following this, Chairman Stockllburg
made a short address terminated by the
presenting of a V.W.O.A. pin, a gift from
the local chapter, to Brother Guy Ent-
wistle in appreciation of his loyal and
never-ending  efforts toward keeping

V.W.O.A. activities alive and in the fore-

ground in the Boston district.

A brief meeting of the Yankee Chapter,
V.W.0.A,, was held Saturday evening,
October 18, 1941, at the Hotel Bradford.
The main issue of the meeting was the
nomination of officers for the ensuing year.
This gathering was in conjunction with the
A.RRL. Amateur Convention.

Francis C. W. Lazenby, Secy.-Treas.,
Yankee Chapter, V.W.0.A.
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A MIDGET IN SIZE—A GIANT IN OUTPUT

To Get the Most from

Your Tube Dollar

Be Sure to Specify
GL-880'’s

GL-880 1s the largest of the G-E
developed tubes for high-frequency (FM
and television) services. Its background
is more than 28 years of G-E tube ex-
perience.

GL-880's ingenious ‘‘folded” anode
reduces internal lead lengths by 10 inches

without sacrificing cooling surface. High
i efiiciency 1s obtained even at high fre-
quencles.

Dual grid leads for separation of excita-
tion and neutralization minimize neutral-
izing problems.

Easy to Drive
With only 1500 watts driving power at
the grids, two GL-880’s will deliver an
easy 50 kw of FM at 50 mc.

Here’s Real Versatility
Primarily for FM and Television, yes,
but GL-880's have unusual efhiciency at
international and standard broadcast
frequencies, and as modulators. A pair
will give a 50-kw plate-modulated carrier
at 25 mc!

Be sure toask your near-
by G-E representative
for full information on
the complete line of G-E
transmitting tubes for all
services. There are G-E
offices in 80 principal
cities. General Electric,

Schenectady, New York.

i G-E 50,000-watt
# FM broadcast

transmitter



www.americanradiohistory.com

El

P
o

e
£

NNk T | F S

-

(Continued from page 14)

sity from a point source. However,
when sound is picked up at a point from
points varying in distance and ampli-
fied, a characteristic similar to the ear
(having maximum distortion towards
the high frequencies) should be used.

It is extremely important that the
tubes be operated at the center of their
characteristics (normally biased at the
point of maximum mutual conductance).
A practical way of arriving at this
point, said Mr. Shepard, is to adjust
the feedback in the circuit, Fig. 3, until
the circuit just oscillates. Then adjust
the series screen resistor and self-bias
resistor of the driver until maximum
intensity of oscillation is attained. It
may be necessary to reduce the amount
of feedback from time to time while
making this adjustment. Before mak-
ing this adjustment on the driver, the
load and bias of the output tube should
be adjusted by observing the input-out-
put characteristic on the cathode ray
oscillograph, to insure operation at the
center of the dvnamic characteristics of
the tube. These adjustments should be
made before the frequency adjustments
are made.

Since this type of circuit makes low
frequency hum voltages in the power
supply audible in the output, and since
the apparent gain of the amplifier for
these low frequencies is high, it is im-
perative that means be taken to elimi-
nate these currents and voltages from
the output. This can be done by great-
ly increasing the size of the power sup-
ply filter or it can be more economi-
cally done by a hum eliminating circuit
consisting of a condenser divider which
sets the hum potentials of the screen at
the correct hum level between B plus
and B minus to effectively neutralize
the etfects of B supplied hum potential
variations.

While this tyvpe of circuit, in effect,
exerts a powerful damping influence on
the speaker and will suppress to a large
extent bad speaker resonance in an in-
ethicient speaker, when it occurs in the
region of the frequency spectrum where
the regeneration is effective, it is some-
times desirable to use degeneration to
help damp undesirable speaker effects
that may occur at higher frequencies.
Degeneration, in effect, lowers the out-
put impedance of the circuit; hence cur-
rent variations due to speaker and cabi-
net resonances, etc., are more efficiently
reflected in that part of the circuit from
which regeneration is derived. This
enables the positive feedback to be ef-
fective in damping speaker and cabinet
resonances. A very convenient method
of obtaining degeneration, according to
Mr. Shepard, is to place the voice coil
in series with the screen bypass con-
denser of the driver tube to the ground.

Power

Factor

at 1MC.
Polystyrene .0002
Polybutene .0006
Polyethylene .0008

Figure 4
A comparison of the power factor of three
of the best synthetic materials suitable for
cable dielectric. These materials are suitable
from a loss standpoint; the polystyrene is too
hard and brittle for a flexible cable. Polybu-
tene is too soft to be used alone as a dielec-
tric material. Polyethylene is satisfactory
from a mechanical standpoint but is unavail-
able in this country at this time although it
is used in England.

Power
Factor Dielectric
Material at 1 MC. Constant

Copolene B .0006 2.6
Polyethylene .0008 2.6
Copolene S .0010 2.8

Figure 5

Power factor and dielectric constants
of Copolene” and Polyethylene.

Since the regeneration is so effective
in  controlling the resonance of the
speaker it is possible and desirable to
place the resonant point of the speaker
at a frequency lower than is considered
good common practice in normal cir-
cuits.  In fact it has been found that
the resonance of the speaker should be
placed just above the frequency of
maximum circuit regeneration,

SELVIDGE'S SOLID
DIELECTRIC FLEXIBLE R-F
TRANSMISSION LINE

LEXIBLE insulations for covering

wires have been known for many

vears, but it has always been a
problem to secure those cables which
had low losses in the high frequency
regions. For many applications, a solu-
tion was found in the cables using
polystyrene interlocking beads. How-
ever, cven these beaded cables were
found to have some mechanical disad-
vantages, and thus were not always en-
tirely satisfactory for all uses. To in-
sure efficiency at high frequency, it was
recognized that it was necessary to have
a cable in which air spaces were absent
so that moisture filled air could not
gather and condense at low tempera-
tures. And it was also imperative that
with such a cable at these low tempera-
tures, voltage breakdown must not oc-
cur. A low loss transmission line, using
solid dielectric material, and conform-
ing to the foregoing strict requisites
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was discussed by Dr. Harner Selvidge,
consulting engineer for the American
Phenolic Corporation.

In these new cables, said Dr. Sel-
vidge, the solid material also prevents
the outside shield from collapsing when
the line is bent on a short radius. The
line insulation being a homogeneous
mass, which will not absorb moisture,
thus voids the cumbersome method of
gas filling to keep the line dry, accord-
ing to Dr. Selvidge.

The new cables, made in several sizes
of coaxial and balanced twin conductor
lines, is named Copolene, since copo-
lomer resins are used. At the present
time, two types of Copolene are made,
Copolene S and Copolene B. Copolene
S is a copolomer resin of styrene which
produces a very firm material which
can be used safely at temperatures to
300° F., depending upon the physical
loan the cable must carry. ILosses are
slightly greater than those of Copolene
“B” cables, therefore Copolene “S” will
be used where firmness or ability to
withstand high temperatures are re-
quired.

Copolene B is a copolomer resin of
butene which has somewhat lower losses
than Copolene S, is softer and more
flexible and will withstand temperatures
to 200°-250° F,

Polybutene, whose power factor is
shown in Figure 4, may be modified to
give it the necessary stiffness so that it
results in Copolene B, whose dielectric
properties are shown in Fig. 5. Up to
the present time it has not been possible
to modify the polystryene without some
deterioration of its electric properties.
The material, Copolene S, is shown in
Figure 5 compared with Copolene B and
polyethylene.

A novel connector designed to fit the
solid dielectric cables was also de-
scribed. This connector is so designed
that a continuity of impedance is pro-
vided through the connector so that no
discontinuities are encountered in ultra
high frequency use.

DORMAN ISRAEL'S RECEIVER
PRODUCTION PLAN FOR '42

URING the past months radio

manufacturers have received an

assortment of data covering per-
centages of receiver curtailment for this
year and next. Production schedules
have accordingly been affected and dur-
ing the coming months new lows in pro-
duction may become quite evident. To
offset this dangerous move, a unique
plan was outlined by Dorman D. Israel,
chief engineer of Emerson Radio and
Phonograph Corporation, who spoke on
“Civilian Receiver Design, 1942 Mr.

(Continued on page 21)
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MEMO TO: G
e

In these busy times - when you are facing more vital
problems in a day than you formerly met in a month -
competent assistance is more than welcome. We are
offering to help lighten your burden by extending the
services and facilities of our engineering department.

These facilities are at your disposal for the selection
of the right wire for the job. We understand how

important to your equipment the matter of Insulated Wire
can be and are prepared to make a thorough study of

your requirements and make honest recommendations out
of our findings and experience.

Frequently a type of insulation that had not been under
consideration will best serve the purpose electrically,
mechanically and more economically.

It has been our experience that the most outstanding
service obtained from Lenz Insulated Wire has<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>