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FRANKLIN AIRLOOPS now covered

by basic patent #2,401,472

FRANKLIN AIRLOOPS NOW

COVERED BY BASIC PATENT
Patent No. 2,401,472 covering the

new loop antenna, known as the
AIRLOOP, has just been issued
by the U. S. Patent Office. The
claims issued are basic in scope
as is evidenced in claim No. 1
which is typical and follows:
1—An air dielectric indue-
tance comprising a panel
of insulating material and
a continuous metal strip
formed from a metal sheet
and attached to one face
of said panel in the form
of a spiral, the planar
width of said strip being
equal to the pitch of said
spiral and said strip be-
ing in channel form to
provide a free air space
between adjacent turns of
said spiral.

In addition to the above, other
patents are pending, domestic and
foreign, covering the methods of
manufacture and items such as
stamped  electrostatic  shields,
stamped disc type commultators,
stamped inductance coils, stamped
wiring circuits and for the mold-
ing of loops and creative metal
designs in cabinets which are of
plastic or inert materials.

The Franklin Airloop Corp., which
has the rights to the use of this
patent, offers its experimental
laboratories to assist in the devel-
opment of any item which ean be
manufactured by the stamping
methed covered in these patents.

lllustrated are but a few of the items

that can be manufactured by the method

covered in this patent . . . many

others are now in development . . .

you, too, may conceive a use for this

potented method and in such case

the Franklin experimental loboratories
will be glad to assist in its development.

FRANKLIN

43-20 34th ST.

__Cl........l..._..t

FRANKLIN AIRLOQF

SHORT WAVE INDUCTANCE COIL

ELECTROSTATIC SHIELD

DISC TYPE COMMUTATOR
MULTIPLE SWITCH
VARIABLE RESISTANCE

2226 CORPORATION

LONG ISLAND CITY 1, N. VY,

-
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. « « do you know these
important performance

advantages of the
SHURE Super-Cardioid?

The improvement in unidirectional operat-
ing characteristics of the SHURE Super-
Cardioid Microphone over the cardioid is
indicated by the comparative pickup
patterns shown above.

% Maximum sensitivity (100%) is
achieved by sounds entering the front of
the Microphone.

% A wide range of pickup is indicated
by the fact that the Super-Cardioid is prac-
tically as sensitive as the cardioid at a 60°
angle. (69% against 75%).

% Beyond the 60° angle, the directional
qualities of the Super-Cardioid become
rapidly apparent. At 90°, the Super-Car-
dioid is 25% more unidirectional. At a wide
angle at the back (110° to 250°) the Super-
Cardioid is more than twice as unidirectional.

% The ratio of front to rear pickup of

random sound energy is 7:1 for the car-
dioid; 14:1 for the Shure Super-Cardioid.

For critical acoustic use, specify the Shure Super-
Cardioid Broadcast Dynamic.

MODEL IMPEDANCE CODE

556A 35 ohm RUDOM
556B 200 ohm RUDOP
556C High RUDOR

List price . . . $82.00

Patented by Shure Brothers

SHURE BROTHERS, Inc.

Microphones and Acoustic Devices
225 W. Horon St., Chicogo 10, lilinols o Coble Address: SHUREMICRO

COMMUNICATIONS FOR SEPTEMBER 1946 " ©
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LEWIS WINNER, Editor
F. WALEN, Assistant Editor

e See...

Avupio Facrrities Researca and develop-
ment, now more active than ever, will
soon provide the broadcaster with quite
an assortment of outstanding audio tools.

Studios, contro! rooms, and equipment

. all have profited by the exhaustive

laboratory and field studies instituted by
industry specialists.

In studio designs, provision has been
made for both new and modified con-
structions with many unusual acoustical
wall-treatment arrangements. One studio
alteration development, recently demon-
strated, required the modification of but
one wall. This was made possible by the
use of 12" to 36" semi-spherical diffuser
forms arranged in random pattern.

Control rooms will feature such de-
velopments as . . . wide-range (frequency
and power) speakers, in single and mul-
tiple arrays; streamlined consoles with
maximum flexibility of studio-to-studio
and level control; simplified cueing ar-
rangements to aid the producer, console
man and sponsor; light-weight pickups
to increase record life and provide higher
fidelity control; and record scratch-
eliminator systems that will attenuate
needle noise and yet provide wide-range
reproduction.

Other recently completed audio facili-
ties developments include . . . microphones
that atford rigid control of directional or
omnidirectional pickups; amplifiers with
maximum power control at essential ire-
. quencies; intermodulation and other im-
proved forms of audio checks with the
aid of new audio measurement standards.

In view of the importance of these de-
velopments, we have arranged for a ser-
ies of analyses covering many of these
improvements, for early publication in
Comaunicarions, Watch for this series!

Terevision Wi Have s OwnN Na-
TioNAL WEEK . . . October 7th to 12th.
And quite a coast-to-coast program has
been planned by TBA. The highlight of
the week will be the Second TBA Con-
ference and Exhibition at the Waldori-
Astoria in New York City on October
10th and 1l1th.

Becavse oF PApER SHORTAGE it has been
found necessary to reduce the page size
of CommuNICaTIONS, Effective with this
issue the trim size will be 814" x 11147,
Sorry that we have to make this change
now instead of next January, but paper
problems just won't permit our waiting.

—L. W.

Including Television Engineering, Radio Engi-
neering, Communication & Broadcast Eagi-
neering, The Broadcast Engineer. Registered

U. S. Patent Office.
Member of Audit Bureau of Circulations.
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Control booth at WOR-Mutual. Dual speakers provide for maomi-
toring of programs and rehearsals or remate-program listening
for cueing. (Coxrtesy Western Electric)
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DE MORNAY - BUDD
STANDARD TEST EQUIPMENT

For Precision Measurements in the Microwave Field

The complete line of De Mornay * Budd gtandard
test equipment covers the frequency range from
4,000 mecs. to 27,000 mcs. It provides all R. F.
waveguide units necessary for delicate, precision
test work requiring extremely high accuracy in
attenuation measurements, impedance measure-
ments, impedance matching, calibration of di-
rectional couplers, VSWR frequency measure-
ments, etc.

To eliminate guesswork, each item of this
De Mornay * Budd test equipment is individually
tested and, ‘where necessary, calibrated, and
each piece is tagged with its electrical character-
istics. All test equipment is supplied with inner
and outer surfaces gold plated unless otherwise
specified.

Our greatly expanded microwave research
facilities are at your disposal for consultation.

The three test set-ups illustrated above include:

Tube Mount
Flap Attenuvator
Frequency Meter

. Calibrated Attenuatar
Tee
Stub Tuner

Tunable Dummy Load

Standing Wave Detector

Type “N” Standing Wave Detector
Directional Coupler

High Power Dummy Load

Cut-Off AHenuator

Staads, etc.

EQUIPMENT
FOR
97% OF ALL
RADAR SETS

)

DE MORNAY » BUDD

COMMUNICATIONS FOR SEPTEMBER 1946
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INC., 475 GRAND CONCOURSE, NEW YORK 51, NEW YORK. CABLE ADDRESS “‘DEMBUD,” N. Y.
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HE MAJOR CAPACITOR

AND WIRE-WOUND RESISTOR

DPEVELOPMENTS OF THE PAST 5

YEARS HAVE BEEN ENGINEERED

THEY INCLUDE:

*VITAMIN Q impregnated capacitors
for higher voltages, higher tempera-
tures and higher insulation resistance.

*HYPASS 3-TERMINAL NETWORKS that
set new standards of performance in
solving anti-resonant frequency prob-
lems at frequencies as high as 150
megacycles or more.

GLASS-TO-METAL hermetically-sealed
capacitors fully proofed against leakage,
moisture, fungus, corrosion and shock.

SPRAGUE ELECTRIC CO.,

4 ® COMMUNICATIONS FOR SEPTEMBER 1946

AW ametricanradiohisto om

ENERGY STORAGE capacitors of greatly
increased capacity in smaller physical
sizes. =

MEGOMAX high-resistance, high-volt-
age resistors. Megohms of resistance
operated at thousands of volts.

SPRAGUE *KOOLOHN RESISTORS with
glazed ceramic coating and new type
end seals in one standard type for use
under any climatic condition.

[
Catalog of any type on request
*Trademarks Reg. U. S. Pas. Of.

NORTH ADAMS, MASS.
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1
ANOTHER fl.srﬂm '"m

-

88-A
RECORDING
AMPLIFIER

' PRESTO 88-A amplifier has three calibrated
frequency response curves...one flat from 30
to 17,000...two with rising high frequency
characteristics complement either the NBC
“Orthacoustic™ playback system or standard
high fidelity transcription playback equipment.

HE FIRST recording amplifier capable of standardizing frequency
Tresponse of instantaneous recordings so that they will comple-
ment the characteristics of high fidelity reproducing equipment now
used in most broadcasting stations.

Instantaneous recordings made with the 88-A amplifier and the
Presto 1-C cutting head equal the response of the finest commercial
recordings and reproduce uniformly a range from 50 to 9,000 cps.

Ample reserve power makes it possible to

obtain complete groove modulation at
all cutting pitches without distor-
tion. Delivery 30 days after order.

RECORDING CORPORATION
242 West 55th Street, New York 19, N. Y.
WALTER P. DOWNS, LTD., in Canada

WORLD’S LARGEST MANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT

COMMUNICATIONS FOR SEPTEMBER 1946 ® 5
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LABORATORY INSTRUMENTS FOR SPEED AND ACCURACY

SonsaZional Few
VACUUM TUBE
VOLTMETER

20 cps to 700 Mc
1.3 mmfd input capacity

...the instrument you have been waiting for!

-hp- Model 410A

Far surpassing any comparable instrument, this new -/4p- Model
410A High Frequency Vacuum Tube Voltmeter measures voltage
over a wider frequengy-range, and at a hxgher input impedance
than any previatisly available instrument. )

The exfremely high input impedance for a¢ measurements
makes Pomble the testing of video and VHF amp[xﬁer circuits
without disturbing the circuit under test. The 410A for the first
time {provndes an instrument which will 3()& accurate voltage
: measureément from audio fxequm_g g};ﬁmuﬁxﬂm MICro wave

Wl regions. // \'\\\

SPECIFICATIONS

‘\\,M- Model re instrument the whole electipnic
T industry ¢n looking for. Your early inquiry will be'bk

Six ranges, full scale readings 1, 3, 10,

30, 100, and 300 volts. assurance of prompt delivery. Write today for more com
Input impedance, 6 megohms in parallel : i e R Rt i

Ay information — prices — delivery dates.
Frequency response, 20 cps to 700 mc

=1 db.

dc Measurements
Seven ranges, full scale readings 1, 3,

10, 30, 100, 300, and 1000 volts. The wide range of 410A is made
Input impedance, 100 megohms, all poss%ble by a special probe em-
ranges. ploying a diode developed by

Eimac specifically for Hewlett-
Packard. The probe has an input
Seven ranges, mid scale readings 10, capacity of 1.3 micro-micro-

100, 1000, 10,000, 100,000 ohms, 1 farads, and the input resistance
rgegohm and 10 megohms. Accuracy: is 6 megohms.
=+ 3%

Resistance Measurements

o

EWLETT-PACKARD (OMPANY

'|'|59E PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U. S. A.

& COMMUNICATIONS FOR SEPTEMBER 1946
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ef’s talk figures

—
-

When used with the Collins dial illustrated
above, the 70E-8 v.f.o. is calibrated directly
in frequency. It's compact and reliable—
uses only Navy approved components. And
most important of all, it’s highly stable and
extremely accurate.

The total frequency deviation, resulting
from all normal fluctuations in operating
conditions, is less than .015% of the trans-
mitted frequency. That means that the
total error is not more than 150 cycles per
megacycle. At 3.5 mc, the 70E-8 is within
515 cycles per second of absoluteaccuracy!

Use the 70E-8 in your exciter, and work

The Collins 70E-8
v.f.o. with dial

the edge of the band with confidence. Or
QSY to the frequency of the station you're
calling. It’s easy with this v.f.o. In fact,
the 70E-8 is the heart of the new Collins
32V-1 amateur transmitter to be announced
shortly.

This oscillator is excellent for application
in test equipment, too. Use it as an r-f
signal generator, and in your heterodyne
frequency meter. For smooth operation,
with twice the precision of a micrometer,
get a Collins 70E-8.

FOR RESULTS IN AMATEUR RADIO, ITS . |

COLLINS RADIO GOMPANY, CEDAR RAPIDS, IOWA
11 West 42nd Street, New York 18, N.Y. 458 South Spring Street, Los Angeles 13, California

COMMUNICATIONS FOR SEPTEMBER 1946 © 7
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helps to healthy future

e FOR YOU
e FOR YOUR COMPANY
e FOR AMERICA

THIS TIME IT’S FOR YOU—  OFFICIAL APPOINTMENT—

A booklet for employees . . .
explaining graphically how
the payroll savings plan
works . . . goals to save for,
and how to reach them with

Saving Bonds.

OFFICIAL COMMENDATION—

The person appointed
Official U. S. Savings
Bond Officer for his or-
ganization is entitled to
display this two-color cer-
tificate of identification
and the Treasury's appre-
ciation of his service.

THE PEACETIME PAYROLL

SAVINGS PLAN —

A red-white-and-blue cer-
a EmCRliDmmno: tificate of commendation A booklet, pub-
@ TTImToTmITET by the U. S. Treasury for lished for key executives by
T every company operating the Treasury Department,
2 e the payroll savings plan. containing helpful sugges-
@ Lok 5 - -
You can display it proud- tions on the conduct of your

ly, and it will remind peo-

ple of the importance of the program.

payroll savings plan for

U.S. Savings Bonds.

Are You Using These Booklets?
If you're not already using these helps to a healthy future, get in touch with
your State Director of the Treasury Department Savings Bonds Division. And
by all means keep up your payroll savings plan. It's a powerful weapon
for the maintenance of a strong, secure economy — today and tomorrow !

The Treasury Department acknowledges with appreciation the publication of this message by

COMMUNICATIONS

This is an sffcial U. S. Treasury advertisement prepared under she auspices of she Treasury Departmens and she Advertising Cosuncil X

8 © COMMUNICATIONS FOR SEPTEMBER 1946
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Crystal detector-1946

ENLARGED
8 TIMES

model

® | ORE IKCH

Remember the crystal detector in the first radios — hunting
for the right spot with a cat’s whisker? For years the detector
lay discarded in favor of the vacuum tube. But when micro-
waves came, and with them the need to convert minute
energy to amplifiable frequencies, a Bell Laboratories’ scien-
tist thought back to the old crystal.

Silicon of controlled composition, he discovered, excelled
asamicrowavedetector. Unlike the old-style natural crystals,
it was predictable in performance, stable in service. From
1934 to Pearl Harbor, the Laboratories developed silicon
units to serve microwave research wherever needed.

BELL TELEPHONE

Then Radar arrived. The silicon crystal came into its
own, and found application in long-distance microwave
Radar. Working with American and British colleagues, the
Laboratories rapidly perfected a unit which the Western
Electric Company produced in thousands. It became the

standard microwave detector.

Crystal detectors are destined to play a big role in electric
circuits of the future. They will have an important part in
Bell System microwave radio relay systems. In various
forms, they may reappear in radio sets. Here again Bell
Laboratories’ research has furthered the communication art,

LABORATORIES

EXPLORING AND INYENTING, DEYISING AND PERFECTING FOR CONTINUED ECONOMIES AND IMPROYEMENTS IN TELEPHONE SERYICE

www americanradiohistorv com
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AYTHEON

announces

to carry the Bulk Load

1. A very desirable and practical
remote cut-off characteristic.

2. Acceptable zero-bias operation
without cathode resistors.

3. A proper characteristie for opera-
tion with or without series screen-
dropping resistor.

4. Production of maximum economi-
cally useable stable stage gain
(regardless of Gm) at radio and
intermediate frequencies.

5. A proper balance of Gm, Rp, and
Cgp to permit operation at maxi-
mum gain without cost of “"thrott-
ling back™ to insure stability.

6. A tube design yielding high uni-
formity and minimum rejections
in tube and receiver manufacture.

. Utilization of conventional stand-
ard I-F transformers embodying

DESCRIPTIVE DATA
BULB: Gless T-5 1/2 BASE: Minigture Button 7- Pin
6BD6 128D6

Heater Vaoltage: 6.3 12.6 volts
Heater Currenat: 0.3 0.15 ampere
Interelectrode Capacitances (with shield):

Grid lo Plate: .004 uuf max,

of R-F and I-F Amplifi-

cation for the Radio Receiver Industry

Announcement of Raytheon types 6BD6 and 12BD6 makes available two
new miniature cathode-type R-F amplifier tubes designed to perform the
specific tasks done by the bulkier or obsolescent series of types such as
the 6D6, 6U7G, 6K7, 6SK7. 12SK7GT, etc. Equivalent to types 6SK7
and 12SK7, the miniature types 6BD6 and 12BD6 employ characteristics
which have been carefully tailored for almost twenty years by tube
designers in cooperation with receiver designers to exhibit advantages
not so well offered by “high Gm™ types. These new types offer:

all the experience and minutiae
of cost-reducing and production-
expediting detail resulting from
years of collective engineering
effort. :

8. Savings on engineering and pro-
duction costs.

9. A small size version of the world’s
most popular cathode-type ampli-
fier tubes.

10. Raytheon dependable quality.

Excellence ére Eleclronics
RAYTHEON MANUFACTURING COMPANY
RADIO RECEIVING TUBE DIVISION

10 © COMMUNICATIONS FOR SEPTEMBER 1946
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Input: 43 wuf §
Obtat: 5.0 tat Newlon, Mass. » Chicago ¢ Los Angeles
CHARACTERISTICS
Operating Conditions: Gm Rp b 2
Eb Ec? Ect umhes megohms m.a. m.a.
100 valts 100 volits —1.0 voit 2350 0.12 13 5
2350 voits 100 volts —3.0 voits 2000 0.7 9 3
250 voits 100 volls —35 voits 10 (approx.) - —_
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COMMUNICATIONS

LEWIS WINNER, Editor

SEPTEMBER, 1946 ® L

LATERAL DISC RECORDING
At The Naval Research Laboratory

THE PRODUCTION AND USE OF GOOD-
QuaLITY sound recordings materially
aided several of the wartime research
and development projects at the Naval
Research Laboratory.

Various program sources are used
at NRL. These include speech (dia-
log) ; music; sound effects, i.e. nat-
ural and artificial sounds occurring
directly in the audible band and also
supersonic sounds which are produced
in the audible band with the aid of a
local oscillator; and, finally, w©ibra-
tional phenomena, which inciude test
frequencies used in the evaluation of
disc recorders and reproducers as well
as material which is recorded for
analysis studies.

Types of Records Produced af NRL
Many types of records were pro-
duced by the NRL recording labora-
tory during the last two years. On a
volume-released basis, beginning with
the largest volume, the records were
for: demonstration, training, test,
spectrum analysis, equipment tests,
naval ceremonies and conferences.

1. Demonstration Records

These records contained explanatory
speech with sound effects and were
used to show-off a particular set of
data relating to the performance of
sonar, radar, or radio equipment to
péople not familiar with the exact per-
formance of such equipment.

2. Training Records
These also contained speech and

.

The opinions and assertions contoined
herein are those of the author and are
not to be construed as official or reflect-
ing the views of the Navy Department
or the naval service at large.

Description of NRL Recording System Facilities and
Performances, with Details on Modifications Made on
Commercial Equipment Used in System.

by ALAN T. CAMPBELL

Recording and Audio-Facilities Engineer
Formerly, Associate Radio Engineer, Sound Division, Naval Research Laboratory

Figure 1
The dual-channel recording installation, showing the push-button control panel, volume indicators, and
traps used for thread collection.

COMMUNICATIONS FOR SEPTEMBER 1946 © 11
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Figure 3

A view of the two speech input bays witk
associated measuring equipment.

'T.:ul_. -

Figure 4
The Scully recording machine.

Figure 5
The recording bay which contains power ampli-
fiers for driving the recording heads, etc.

12 o

sound etfects and were directea w per-
somnel of the Fleet who used the ma-
terial to help them in their under-
standing of the theory, operation and
maintenance of new sonar, radar, and
radio equipments,

3. Test Records

These were used in the evaluation
of the frequency characteristics and
inherent distortions of disc recording
heads and disc reproducers. The discs
contained test frequencies (or tones)
consisting of sine waves in the 30 to
10,000-cps band.

4. Spectrum Analysis Records

These contained any mechanical or
electrical vibrational phenomena with
components within the 50 to 10,000-cps
band. If mechanical, a suitable trans-
ducer was emploved so that an elec-
trical variation could be obtained for
supplying the recording channel.

5. Equipment Test Records

These records contained spoken
word lists used in making intelligi-
bility studies in connection with voice
transmissions through radio channels
in which volume compression, volume
limiting, peak clipping, etc., could be
introduced. These same records, of
course, could be used for intelligibility
or articulation tests involving the
transmission of speech through any
tvpe of channel.

6. Naval Ceremonies

Naval ceremonies and other events
of historic interest to the Laboratory
were recorded and filed for future rei-
erence.

7. Conference Recordings
These contained recordings of five
to thirty persons taking part in tech-

nical discussions. In general, these
records contained only dialeg material.

Equipment

In the spring of 1942, the recording
equipment on hand consisted of two
portable recorders” one preamplifier®
and one amplifier® in a portable carry-
ing case. Two unmounted preamplifi-
ers’ with rectifier, and one unmounted
line amplifier® were available but were
not used with the portable recording
equipment. This recarding equipment
was used both for field work and local
recording and therefore seemed to be
alwayvs in a state of flux between being
set-up or packed for field trips.

When the author became officially
attached to the Laboratory, early in
1944 it was decided to set up perma-
nent disc-recording facilities including
a small speech studio and proper play-
back equipment, with mixing and
monitoring facilities. As a step in this
direction a consolette,” two transcrip-
tion® turntables and two loudspeakers®
were placed on order. Later, portable
speech input equipment™ was ordered
for remote pick-ups where one or more
microphones would be employed.
About this time a recording amplifier,
utilizing two 843 tubes in the output
stage, for driving the recording
heads,” was designed, constructed and
placed in service with two recording
machines.™. ILater, the two turntables®
and a room used as a speech studio
were integrated with the console’ so as

1,2 3Presto 6N, 40A and 85 types, respec-
tively.

5eW. E. 104 and 105 types, respectively.

& *RCA 76-B2, 70-Cl and 64-B types, re-
spectively.

W, E. 22D type.

i1.22Prestg 1-C and 6-N types, respectively.

1, oend YW F. 120B, 104B and 121A types,
respectively.

Figure 2
The playback turntables and mixing console. Note the cueing speaker mounted beneath the recard rack.

COMMUNICATIONS FOR SEPTEMBER 1946
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to provide dialog and dubbing facilities
for the dual recording channel.”

Figure 1 shows the dual recording-
unit™ installation: Figure 2 the play-
back turntables and mixing facilities.
Two speech input bays were later in-
stalled using three preamplifiers,” one
program amplifier,”, one line ampli-
fier® two modified amplifiers” for
monitor and turntable cueing, and a
limiting amplifier.” The mixing facili-
ties also included vu meters.” and a
patch bay consisting of six double
rows, for a total of 144 positions. Also
mcluded in these bays were a trans-
nission mieasuring set” apd an oscil-
lator™ which covers the 2 to 70,000-cps
band. (An output coil was installed in
the oscillator to provide an ungrounded
source for the gain-set.) It was thus
possible to measure rapid gain versus
irequency  characteristics from a
single-operating position as the inputs
and outputs of all speech input equip-
ment, including those of the con-
solette,” appear in this jack bay.

A third disc ‘recording machine
was placed in service in January 1946
to provide a second channel and also
to furnish precision means for making
masters for processing; Figure 4.

In Figure 5 appears the recording
bay with, from top to bottom: broad-
cast and short-wave receiver (Navy
model RBO), W. E. 124E type ampli-
fier for driving the recording head
associated with the disc recording ma-
chine,™* patch bay of 48 positions,

20-2

WandsTW_ E. 124 and 1126A types, respec-
tively.

s asd ¥Dgven 910-F and 6-D types, respec-
tively.

=Hewlett-Packard 202-DR type.
#8.% Scully type.

NSpencer Turbine Co. industrial vacuum
cleaner.

Figure 7

A view of the new left end plate installed on the remote speech-

input equipment.

]

MODIFIGATION

|

|
DIFICATION

00

FREQUENCY

Figure 6
Gain versus frequency characteristics of mixing console before and after modification. The resonance
shown in the upper curve occurred at about 25 ke.

panel containing an assortment of vari-
able pads plus bridging and isolation
coils, recording amplifier for the ini-
tially installed dual-channel® with
power supply, and lastly a low-voltage
rectifier used as a trickle-charger for
the six-volt storage battery which sup-
plied power for the local order wire
facilities, relay control circuits, and
signal light circuits. This recording
bay was connected through six tie-lines
to the speech input bays already men-
tioned.

The vacuum svstem, used to remove
the thread or chip while recording,
was conventional. The vacuum pro-
ducer,”™ rated at 2 hp, was of the belt-
drive type designed for continuous
operation. The thread was collected in
a simple water-trap at each recording

machine (see Figure 1) insuring a
non-clogged line at all times.

As the recording laboratory had to
furnish the entire laboratory with
recording services, wire line facilities
were provided. A twenty-pair tele-
phone cable was installed between the
speech input bays of the recording
laboratory and the telephone switch-
board room. Sixteen of these pairs
were permanently connected through
the local underground telephone cables
and terminated in positions frequently
used as source positions for recording.
The remaining four pair were kept as
spares and tied-in when needed, again
through telephone cable, to locations
which could not be reached by the six-
teen permanent lines. Two pair were
provided to each remote location, one

Figure 8

A right end view of the remote speech input equipment, showing

the double and single jack positions as well as the new terminal

block and power conmector.

COMMUNICATIONS FOR SEPTEMBER 1946 ¢ 13
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Figure 9

An inside view of the S-position low-level mixer.

being used as the program pair and
the other for order wire or cue back
facilities. These lines are not only
used to supply program -material to the
recording laboratory, but are often
used for playback to remote positions.

No equalizers were used on the pro-
gram circuits, although the longer
lines were fed and terminated at 150
ohms. The shorter lines were operated
at 600 ohms. In all cases the loop tests
indicated that the response was better
than == 0.25 db from 40 to 10,000 cps
and was down only (.5 db at 15,000
cps.
The adaptability of the speech input
system for use in the broadcast field
was demonstrated by the release of
thirty-five weekly glee-club programs,
using local Navy talent, and a few
special events broadcasts over WWDC,
Washington, D. C. These programs
were picked up in the Naval Chapel
and fed through local telephone cable
to the recording laboratory which
functioned as a master-control posi-

tion, furaishing off-the-air cue, line

. cue, or operational information to the

remote engineer. The program was
then fed through about 11 miles of
non-loaded telephone cable (no repeat-
ers) to the speech input facilities of

WWDC.

Equipment Characteristics and
Modifications

Some of the commercially-built
equipment used was modified to better
adapt it for use in this recording sys-
tem.

The console’ previously referred to
was altered to give a flatter gain
versus frequency characteristic as
shown by comparing curves A and B
of Figure 6. Although the original
response was within the manufactur-
er’s specifications from 30 to 15,000
cps, the sharp resonance which oc-
curred outside the audible band, ie.,
at about 25 kilocycles, produced con-
siderable audible distortion within the
pass band, as demonstrated by several

Figure 11
A typical recording-head frequency characteristic obtained when cutting lacquer-coated discs.

1,000
FREQUENGY
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Figure 10

The -5-position mixer as used with the remote speech-input
equipment.

listening tests made just before and
after the final modification. The
changes involved substituting a simple
RC series network across the second-
ary terminals of the driver transiormer
in the program amplifier, for the
capacitor originally across the primary
terminals.

This console was also changed oper-
ationally since channels I and 2 were
for the low-level disc reproducers.
This change necessitated modifyving
the studioc relay circuits so that all
studio 4 functions would be con-
trolled with channel 3 key, and all
studio B functions would be controlled
with channel 4 key. Normally, studio
A functions were associated with
channels 7 and 2 while studio B func-
tions with channels 3 and 4. It might
be. mentioned here that although two
studios were available, only one
(studio A, a small announce booth)
could be viewed from the control posi-
tion and was therefore used exclusively
exoept when a large room was neces-
sary or when two studio operation
became more desirable. The larger
studio, B, was operated blind as it is
on another floor and quite removed
from the recording laboratory proper.

The remote equipment® was also
modified by replacing the left end-
plate with a new one on which were
mounted Cannon F type microphone
receptacles, Figure 7. The right end-
plate was also replaced and, as shown
in Figure 8, contained a power recep-
tacle, screw-tvpe terminal hoard for
line and order set connections, plus
line and monitor multiples which ap-
pear on three double-jack positions.
The original monitor and order set
circuits available on single jacks were
retained. A five position low-level
mixer was built for use with the re-
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mote unit,” a total of eight channels
for use in conference recording.

The recording heads™ in use on all
three recorders were carefully adjust-
ed for proper armature spring pres-
sure and accurate armature position-
ing within the pole structure. Because
of the large temperature coefficient of
the damping material no attempt was
made to modify the high-end irregu-
larities existed in this head; a typical
frequency characteristic is shown in
Figure 11. This calibration was ob-
tained by measuring the record light
pattern as proposed by Buchmann and
Meyer® above 1000 cps, and by using
a calibrated reproducer below 1000
cps where, of course, the light
pattern iz difficult to evaluate due to
its narrow widths at frequencies below
the turnover frequency. The calibrated
reproducer method cannot be wused
over the entire frequency range due to
irregular resonances, which occur
around 6000 cps, when playing back
an instantaneous lacquer recording
with a reproducer with an effective
mass (referred to the stylus tip) as
large as exists in current commercial
reproducers. (This effect is often
called acetate record resonance.) The
reproducer used for the low-end data
of Figure 11 was a W. E. 9A (no
equalization) calibrated by means of a
W. E. TRL-100 test record for which
there is a calibration accurate within
= 0.5 db over its frequency range.

Advance-ball mountings, designed
by the recording department at the
USN Underwater Sound Laboratory,
New London, Connecticut, were con-
structed in the NRL machine shop
and installed on all recording heads.
The use of the advance-ball type of
recording-head support resulted in
less vertical flutter and provided a
more accurate means for adjusting
and maintaining the proper depth-of-
cut, than was experienced with the
spring-loaded, vertical dash-pot type
of support originally used.

The recording amplifier earlier men-
tioned was designed to provide the re-
quired power for driving the record-
ing heads, with a margin of power of
at least 10 db for peak program con-
ditions, and with sufficient gain for
operation from a + 8 vu program bus.
Since a minmum number of stages
was desirable, 616 beam tetrodes

{Continued on page 50)

=Gerbard Buch.mann and Erwin Meyer, 4
New Opitcal Method of Measurement for Phono-

grapk Recordings, E.XN.T., pp. 147-152; 1930.

(A translation by J. M. Cowan, Jour. Acous.
Soc. Am., pp. 303-306; October 1940.)
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Figure 12

Power and frequency cherecteristics of the recording amplifier.
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i Figure 13
Overall-response obtained et 33 1/3 rpm using a lacquer disc and a WE 9A reproducer.

Figure 14

Another overal! respense at 33 1/3 rpm using the RCA 70-Cl reproducer. Note the resonance at
about 230 cps.

LO0O
FREQUENCY

Figure 15
Overall-response using the RCA 70-Cl reproducer en a 78 rpm lacquer disc.

1,000
FREQUENCY
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AACS Radioteletype
WEATHER TRANSMISSION SYSTEM

PROBLEMS OF MAINTAINING HEAVY
trafhic load operations, while at the
same time keeping pace with rapidly
changing conditions, presented several
difficulties to operating personnel of
the Army Airways Communications
System, AAF, during wartime.
Point-to-point radio communications
of the AACS at one time consisted
entirely of manual transmission.
While suitable for prewar require-
ments of comparatively light traffic
loads, manual transmission was unable
to carry the heavy traffic literally
thrown at AACS aiter the outbreak
of hostilities. This was especially true
of the nets controlled by the 8th
AACS Wing, which handled the air
routes between Miami and Africa.
The extremely heavy flow of aircrait
being ferried across the South Atlan-
tic via Miami, Brazil, and Africa
necessitated quick and positive action

by AACS to obtain faster communi- -

cations. i
Several methods were contemplated,

including automatic c-w tape trans-

mission, and activation of multi-

Figure 2

Radioteletype weather intercept station. This is
not a dual-diversity system.

VEE ANTENNA

RECEIVER
Y

CONVERTER

1

PRINTER

Description of Frequency-Shift System, Used by AAF for
Transmission of Weather Reports, Soon to be Employed
Commercially. Described also are Methods Used During
the First Weather Broadcasts by Radioteletype With In-
tercept Receiving Installations at Smaller Airfields. Op-
erational Difficulties of Simplex Systems and Improved
Results Obtained from Full Duplex Operation are also

Analyzed.

by F. VINTON LONG

Communications Engineer, Aviati Division, Sp |l Projects Dept.
Westinghouse Electric International Company

channel c-w circuits. However, lack rinquen, Puerto Rico; Albrook, Canal
of operating personnel for c-w work, Zone; Waller, Trinidad; Atkinson,

and scarcity of irequencies available
required something better. Therefore,
experimental installation of the com-
paratively untried frequency - shift
method of radio-printer operation was
made at several key points. These
points included Miami, Florida: Bo-

British Guiana; Belem, Brazil; Natal,
Brazil; and Ascension Island, mid-
way between Brazil and Africa.

Both simplex and duplex operation
were attempted, with a forked simplex
circuit between Boringquen, Waller,
and Albrook. First results with sim-

Figure 1 .
Typical installation of a radioteletype westher net, including broadecast facility.

CARRIBEAN COLLECTION IS
PLACED BY MIAMI ON

— —— —+ : BROADCAST TRANSMISSION
————— = POINT-TO-POINT TRANSMISSION
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ALTEC LANSING’S MODEL 603
MULTICELL DIA-CONE SPEAKER

For those who want a moderate priced speaker that can provide
true high quality performance. Here it is—a superb speaker that’s
surpassed only by the famous Altec Lansing Duplex. Specially de-
signed for limited budgets—Model 603 assures high frequency
distribution, frequency response and undistorted reception ex-
pected of much higher priced systems. Learn more about the 603.

MODEL 603 —Multicell Dia-Cone speakers incorporate a metal high frequency
diaphragm and a 15" Jow frequency cone coupled by a mechanical dividing net-
work to a 3” Volcs coil of edgewise wound aluminum ribbon. Write for other details.

. NOW AVAILABLE

$3400

ALTEC

LANSING CORPORATION

=K EE P A DV ANTCING W Il TH ALTESTC LANSIHNAG®
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AUTOMATIC CUTOVER CIRCUIT

TAPE FEED

RADIATORS

Figure 3

Block diagram of transmitting system used for weather broadcasting.

piex circuits, and particularly with the
forked tri-station net were anything
but desirable, due to two factors:
1—Lack of stable h-f oscillator for
the receiving equipment; 2—poor ce-
ordination between operators at oppo-
site ends of the circuits.

There was a definite probhlem of
maintaining three transmitting and
three receiving installations exactly
on a common frequency. It must be
remembered that any one of the three
stations could throw on its carrier at
any time ard begin transmissions. If
garbling was encountered through fre-
quency drift at either of the other two
stations’ receivers, no means was avail-
able to ascertain the identity of the
transmitting station, nor to which sta-

tion the transmitted traffic was des-
tined. It was then almost a certainty
that in the resulting confusion two sta-
tions would start transmissions simul-
taneously, and blocking of the channel
would further complicate the matter of
progressive testing to ascertain the
trouble. Delays in traffic handling
rapidly mounted.

Much better operation was obtained
with full duplex operation, and the
majority of circuits now enjoy this
advantage. Operator coordination is
an easy matter, particularly in band-
changing. Straight simplex operation
was later worked out, by thorough
briefing of operating personnel, until

few outages are now found except -

from interference or actual failure of

Figure 4
Automatic repeating circuit of weather transmission system.

RECEIVERS

TRANSMITTERS

BRAZIL

ISOLATING
UNIT
RELAY

BRAZIL

PANAMA

PTO. RICO

TRINIDAD

BRIT. GUIANA =~ <—

—

PUSH-BUTTON SWITCH GANG
| ONLY CONNECTED
AT A TIME

PANAMA

PTO. RICO

TRINIDAD

—

BRIT. GUIANA

L

PUSH-BUTTON SWITCH GANG
ANY OR ALL MAY BE
CONNECTED SIMULTANEOUSLY
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the equipment used in the system.

The 8th Wing circuits used 850-
cycle shifts, i.e. 425 cycles each side
of the assigned frequency, with car-
rier frequencies ranging irom 3,000 to
19,000 kc. Other Wings (such as the
North Atlantic) employing low or in-
termediate carrier frequencies used
shifts of 170 and 340 cycles respec-
tively.

Diversity Reception

Diversity reception was used with
rhombic antenna arrays. Receiving
equipment converted the r-i signals
into audible tones of 2975 and 2125
cycles, which were fed through band-
pass filters to reduce extraneous
noises. Limiter circuits served to keep
signal strength at a constant level, and
the two signals were fed into a polar
relay circuit to give mark and space
impulses.

Great difficulty was at first encoun-
tered in finding a suitable h-f oscilla-
tor for the diversity receiving equip-
ment. Several items of equipment were
tested, including the McRae Oscillator,
designed by Col. Don C. McRae. At
the present stage of equipment perfec-
tion, oscillator drift has been cut to
a minimum and resulting outages
eliminated.

Also a source of trouble was a trans-
mitting keying oscillator sufficiently
stable for constant two-irequency
operation. At first, two-crystal keyers
were employed, with the crystals so
ground that there would be a 850-cycle
carrier shift between them. An ordin-
ary 255A polar relay served to con-
nect the mark or space frequency crys-
tal to the transmitter. This method,
although theoretically suitable for the
job, was discarded because production-
line crystals available were not suffici-
ently accurate in frequency to give the
correct shift under all conditions.
(This, of course, would not hold true
if, under postwar conditions, accur-
ately ground crystals are obtainable.)
A single-crystal reactance tube oscil-
lator was substituted, with a 255A re-
lay changing the circuit reactance sui-
ficiently to provide the requisite 850-
cycle shift of the carrier frequency.
These keyers are now standard equip-
ment in the 8th Wing.

Operating personnel were entirely
untrained for the job, and at first no
definite operating téchniques were em-
ployed. This resulted in great confu-
sion at times, especially on simplex
or forked simplex circuits. Probably
the greatest source of circuit outage
was caused by bandchanging troubles,
and at first those operations caused
outages ranging up to several hours. _
Such occasions were always accom-
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21-120

/‘ Microphone Cables

Low Capacitance - Flexible Plastic’ Jackets

Amphenol engineers anméunce a new line of four microphone

cables in three sizes and two kinds of plastic jackets. All are of un-
usually low capacitance for their small dicmeter. They are designed
for use by P.A. system installers and service men and for manu-
facturers of gound equipment, photoelectric devices, home recorders
and plete range of similar applications—as well as for reqular
studioltyiPe installations.
These cables are small in diameter, light in weight and the
durable plastic jackets remain flexible down to —40°. Stemdard micro-
phone connectors and cord protectors may be used with any type.
Amphenol cable numbers 21-120, 21-138 and 21-146 have black vinyl
jackets. Style 21-147 is the same as 21-138 except it has a polyethylene
jacket. - -

The vinyl type jacket is recommended for heavy use in audi-
toriums, outdoors and other places where long lengths are required and
where crowds of people may be walking over the cable. Polyethylene
(21-147) is suitable for home and cocktail lounge applications, where
the cord may remain in one position for many days, because the ma-
terial is chemically inert and has no effect on vérnishes. See table

below for complete electrical and physical specifications.

21-138 21-146 21-14_7
o 242" diam, 1857 giam, 1557 diam. 195" diam,
Black Vinyl Black Vinyl Black Vinyi Biack Polyethylene

o 234 AWE. COPPE
65% COVERAGE

234 TINNED COPPES
635 COVERAGE.

£36 TINNED COPPER] =34 TINNED COPPER
65 CDVERAGE

65% COVERAGE

CAPACITANCE

20 maml

FER FoOI

25 mmi

The World's Largest Single Source of:
COAXIAL CABLES AND CONNECTORS  INDUSTRIAL CONNECTORS, FITTINGS AND CONDUIT = ANTENNAS * RADIO COMPONENTS = PLASTICS FOR ELECTROMICS

AMERICAN PHENOLIC CORPORATION

POLYETHYLENE  POLYETHYLENE |  POLYETHYLENE |  POLVETHYLENE
G 757 diam, A16° diam. 0807 diam, J167 diam.
0 7 STRANGS 7 STRANDS 7 STRANDS 7 STRANDS Y
&30 WIBE &0 WiRE £30 WIRE 230 WIRE Microphone Connectors

35 mml 25 mmf Amphenal mcnufactures a complete line of micraphone
connectors, receptacles and jacks. Connectors are avail-
able in straight, right angle ond feed-through styles. -
Receptacles are of single hole and mounting plate

"~ types—grounded or insulated.

> Write for complefe information. |

CHICAGO 50, ILLINOIS
In Canoda ¢ Amphenol Limited ® Toronto
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FILTER
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RECTIFIER
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FLIP FLOP o
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panied by lengthy arguments between
receiving and transmitting operators
as to where the fault occurred: the
transmitting men invariably blamed
the receiving men for inability to set
their receivers correctly, and the re-
ceiving personnel went to great pains
to inform the transmitting station that
their carrier irequency or shiit spread
(supposedly 830 cycles) was not cor-
rect. In the meantime thousands of
groups of traffic piled up on the cir-
cuit.

The Wing Operations section, real-
izing that no traffic would be moved
unless technical aperating personnel
worked together, took steps to simplify
and standardize operating techniques
so that all personnel in all stations
would have one standard procedure to
go through in bandchanging and other
operations. Also, by this standardiza-
tion, operating personnel be
transferred easily from station to sta-
tion, and all men would understand
the problems common to both trans-
mitting and receiving personnel. Be-
cause of its high outage factor, band-
changing technique was concentrated
on, and in some 6 months time, the
process of bandchanging was reduced
to an average of two minutes or less.

This technique was quite simple:
Responsibility  was  placed the

could

on

20 o

MONITOR

r_l:_4 500-OHM LINE

{

| AF a
{AMPUFIER———
SPAGE ] |  MARK

&TER

VAL

AF |
AMPLIFIER
6Vve

PAAS
NAAAY

RECTIFIER
6H6

Pigure 5
Typical setup for a crystal-controlled radieteletype receiviagf system.

transmitting station personnel to set
the transmitter squarely on the as-
signed frequency at each bandchange.
A standard Signal Corps tvpe 211
frequency meter, together with a con-
stant-voltage a-c power supply. was
mounted in a monitor rack. This. to-
gether with an audio oscillator and an
oscilloscope gave the operator positive
proof that the carrier was on the as-
signed trequency and, sometimes more
important, that the carrier shift spread
was exactly 850 cycles. Hourly checks.
with results entered on the station log
msured that the transmitter remained
in correct adjustment. After respon-
sibility was thus placed on the trans-
mitter operator for correct operation
of the transmitting end of the channel.
the receiving operator was mstructed
to set his receiver at all times on the
transmitter frequency regardless
whether or not he personally believed
it off frequency. An audio amplifier
connected a speaker, which
monitored the two audio tones supplied
by the diversity receivers to the con-

Ot

was to

1 Hammarlend Super-Pro.

* Wilcox and Press Wireless types.
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version and limiter equipment. After
a little practice, the operators were
able to instantly tell if the two tones
were approximately the correct audio
frequency. Thus a simple method of
aural monitoring was established.
Later installation of automatic fre-
quency stabilizing receiving equipment
further simplified the job of continu-
DUS reception.

Original receiving equipment con-
sisted of two h-i/v-h-i receivers’, with
an external h-f oscillator common to
both. It was necessary to manually re-
tune each time a bandchange
necessary. These units were later re-
placed with band-switching equipment’
which greatly simplified the procedure.

Complete tape operation was at first
unknown. Also on each point-to-point

Was

circuit., there was a lack of coordina-
tion between operators on each end

of the circuit. (Teletype Room per-
sonnel are now under discussion—as
differentiated from tecln person-
nel stationed at the remote receiving
and transmitting station sites). i one
leg (direction} of a duplex circuit was
in difficulty, the entire circuit ceased

L

(Continued on page 52)
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HIGH POWER
LOW PLATE VOLTAGE

The famous Eimac 75T is now available in both high and
low amplification factor types (75TH-75TL). These excep-
tionally flexible triodes provide a high power output at low
plate voltage, and require a minimum of driving power.
These Eimac 75T"s are suitable for use as oscillators, ampli-
fiers,or modulators. For example: a pair of 75TL’s in a class-C
amplifier can easily be operated at 500 watts input with only
1500 volts on the plate. The required grid driving power
for the two tubes would be only 12 watts. In a class-B modu-
lator, two 75TL’s operated within 1500 plate volts will de-
liver 280 watts of audio power, sufficient to more than 1005
modulate the above menticned RF amplifier.

The Eimac 152T has twice the power handling capacity
and twice the transconductance of the 75T, but /ess than twice
the already low grid-plate capacity. At 1500 plate volts, 500
watts input can be run to a single 152TL, or a full kilowatt
can be run to a pair of 152TL’s in a class-C amplifier. For
class-B audio, a pair of 152TL’s will deliver 560 watts with
1500 plate volts. Eimac 152T’s are also available in high and
low amplification factor versions. Literature giving full
technical information on these triodes available now. Write
today, or contact your nearest Eimac representative.

Follow the leaders to
TuBE®

EITEL-McCULLOUGH, INC., 1245 -F San Mateo Ave., San Bruno, Calif.

Plant Located at San Bruno, California

Export Agents: Frazar and Hansen, 301 Clay Street, San Francisco 11, Colifornia, U.S.A.

4

_../.

EIMAC 757
POWER TRIODE

: i

| / A\

\ | THE COUNTERSIGN OF
4

DEPENDABILITY IN ANY
ELECTRONIC EQUIPMENT

EIMAC 1527
POWER TRIODE

CALL IN AN EIMAC REPRESENTATIVE FOR INFORMATION

ROYAL J. HIGGINS (W9AIO), 600 S.
Michigan Ave., Room 818, Chicago 5,
Illinois. Phone: Harrison 5948.

VERNER O. JENSEN, Verner O. Jensen
Company, 2616 Second Ave,, Seattlel,
Washington. Phone: Elliott 6871

M. B. PATTERSON (W5Cl) Patterson &
Company, 1124 Irwin Keasler Bldg.,
Dallas 1, Texas. Phone: Central 5764.

ADOLPH SCHWARTYZ (W2CN), 220
Broadway, Room 2210, New York 7,
New York. Phone: Courtlond 7-0011.

www americanradiohistorv com

HERB. B. BECKER (W6QD), 1406 So.
Grand Ave., Los Angeles 15, California.
Phone: Richmond 6191.

TIM COAKLEY (WIKKP), 11 Beacon
St., Boston 8, Massachusetts. Phone:
Capitol 0050.

RONALD C. BOWEN, 1886 So. Hum-
boldt St., Denver 10, Colorado. Phone:
Spruce 9468.

JAMES MILLAR ASSOCIATES, ). E.
Joyner, Jr. (W4T0) 1000 Peachtree St.,
N. E., Atlanta, Georgia.
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Figure 1

Front view of transmitter cabinet, which is 80"
high x 36" wide by 24" deep.

Figure 2 (below}

Front view showing modualator in place. Note
the wertical construction and individual shields
to prevent intersction,

Figure 3 ibelow, extreme right}
Tr itter with dulator unit swung out.

Experimental 88 to 108-mc

Transmitter Features Armstrong Phase-Shift System Mod-
ulator, With Center Frequency of Carrier Directly Con-
trolled by Crystal for Stability.

Waex THE 88 To 10B-MC BAND was
allocated to f-m broadcasting, quite a
few problems faced the transmitter de-
signer. These included v-h-f power
tubes, stability control, frequency mul-
tiplication, etc.

For our 250-watt basic-transmitter
unit, we chose a modulator using the
Armstrong phase shiit system. This
system Differed several advantages;
stability, low distortion and low-noise
level. The center frequency of the
emitted carrier is directly controlled
by a crystal oscillator, thus assuring
stability. Low distortion may be
achieved, too, since this is a direct
function of the frequency multiplica-
tion of the initial phase shift, maxi-
mum distortion occurring at the low-
est modulating frequency and becom-
ing negligible as the audio frequency
is increased. This distortion is intro-
duced at large values of phase-shift
voltage, and is largely third harmonic.
(Odd harmonic distortion is also pres-
ent due to certain undesired but un-

Figure 4
Rear constraction of transmitter. At the bottom

it the power amplifier and high-voltage power
supply. The driver stage for the amplifier is

above the power supply, while the power ampli-
fier is at top of cabinet.
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by J. H. MARTIN

Development Engineer
Canadian Marconi Company

avoidable phase shifts occurring in
the band-pass transformers.

Power-Amplifier Tubes

Selection of the power amplifier
tubes was limited to pentode and
tetrode types because of their low-
driving power requirements. The
types chosen were Eimac tetrodes, 4-
125As. This choice was made mainly
because mneutralization of tetrodes is
simpler than for pentodes. Neutraliza-
tion was achieved by tuning the in-

_ ductance of the screens to ground by

means of a split-stator capacitor, thus
insuring that the screens would be at
r-f ground potential. This method was
found to be effective, simple to adjust
and, most impertant, eliminated the
usual difficult mechanical problems

which arise when conventional cross-
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250-WATT F-M BROADCAST TRANSMITTER
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Figure 5
Circuit of modulator uvnit.
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200KC AUDIO

INPUT INPUT

neutralized ciccuits are employed.
The plate and grid tanks were of the
distributed constant type.

With a view to possible use ot the
modulator unit in other types of
equipment, i#t was decided to carry the
frequency multiplication up to only
one-third of the carrier frequency. An
additional tripler stage was according-
ly installed, this stage also serving as
the driver for the power amplifier.
The driving power required for the 4-
125As being approximately ten watts,
the double-pentode 829B was selected.
The grid circuit, using a lumped para-
meter tank, was coupled to the modu-
lator by means of a low impedance
link. A distributed constant tank was
used in the plate circuit and the out-
put coupled to the power amplifier
grid circuit through a second low im-
pedance link. Conventional cross-neu-
tralization was used in the tripler
stage to improve plate efficiency, but
since it is not critical, adjustment was
not provided.

Modulator Features

The major consideration in the de-
sign of the modulator is the amount of
multiplication of the original phase
shift and the method by which it is to

24 o

be attained. In a balanced modulator
the phase shift is proportional to the
modulating voltage. However, as is
well known ifrom the literature, to
produce the same side-band energy
distribution as for frequency modula-
tion, the phase shiit must be inversely
proportional to the modulating fre-
quency. Thus it follows that the max-
imum phase shift occurs at the lowest
modulating frequency. For distortion-
less modulation the phase shift must
be directly proportional to the modu-
lating voltage. This latter condition
will be fulfilled only in the region
where the tangent of the phase shift
angle and she angle are equal. Hence
as a practical limit, the initial phase
shift should be limited to a maximum
of 0.2 radians. The multiplication
necessary is therefore a function of the
lowest audio frequency to be trans-
mitted. At the start of the develop-
ment, specifications were based on an
audio frequency range of from 30 to
15.000 cycles. Then to produce a final
frequency deviation of 75 ke, which is
equivalent to a phase shift of 2500
radians at 30 cycles, a multiplication
of 12,500 is required to limit the ini-
tial phase shift to 0.2 radians. The
multiplication factor actually used is

COMMUNICATIONS FOR SEPTEMBER 1946
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PRigure 6
Simplified sketches of moduiation system.

11,664 and the phase shift at 30 cycles
for 1009 modulation is therefore
0.214 radians.

In the crystal oscillator (200 kc) a
6J5 was used in a conventional cir-
cuit. Since the final carrier frequency
does not depend on this unit, the crys-
tal is not critical as to accuracy; it is,
however, of the low-drift, CT cut. A
6SJ7 buffer amplifier, lightly coupled
to the oscillator, contains in its output
circuit a resistance capacity network to
produce the two voltages in phase
quadrature required to drive the mod-
ulator grids.

A three-stage push-pull amplifier
using 6J3s forms the audio section.
The input teansformer matches a 600-
ohm balanced line to the grids of the
first pair of 6]5s, and on the secondary
side 15 a resistance-capacity 73 micro-
second pre-emphasis network. Each
side of the amplifier drives two modu-
lator tubes. To obtain the necessary
inverse relationship between modulat-
ing voltage and frequency, a corrector
network was placed at the end of the
amplifier. A 0.25-mfd capacitor com-
nected from each modulator screen to
ground made up the capacitive sec-
tion, and also served as an r-f screen
bypass. Placing the network at this
point in the circuit enabled all stages
of the audio system to be operated at
reasonably high levels, resulting in a
lower noise level.

Each of the modulator and multi-
plier sections uses two 65SK7s as mod-
ulators. In operation, one of the 200-°
kc voltages is applied to the control
grids of one set of tubes in each pair
of modulators, the other voltage to the
control grids of the other set of tubes.
The plates of the tubes of each modu-
lator are parallel connected, the plate
loads being double-tuned band-pass
transiormers. Referring to the vector
diagrams, (Figure 6), we find that A
is the voltage developed across the
load due to tube .4, B the voltage due
to tube B. These combine vectorially
to produce the resultant R, which
therefore represents the condition with
no modulation. If now a modulating
voltage is applied to the modulator
screens, connected as shown in the
diagram, the outputs of the modulators
will be varied. If at one instant the
sceeen of tube A of modulator I is be-
ing driven more positive, the output
of A will increase. Simultaneously
the output of tube B will decrease.
Hence, as we note from the vector.
the phase of the resultant will be ad-

(Continued on page )
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New Program Distribution Systems Make Rail Travel
More Pleasant; Will Increase Passenger Traffic!

Systems Produced by Pioneers in Quality Sound Repro-
duction, Communications and Television.

Music now brings its magic to the railway passen-
ger —and gives railroads another tool with which to sell
travel by rail!

In announcing the first modern electronic program dis-
tribution systems for railroads, the Farnsworth Television
& Radio Corporation takes a logical step forward. Known
for its superlative phonograph-radios, including The Cape-
hart. for its pioneering in the fields of tonal reproduction,
television and other forms of electronics, Farnsworth now
extends its engineering knowledge and manufacturing skill
to the field of passenger entertaimment.

These new systems will meet the varying tastes of passen-
gers and the specific operating conditions of individual
roads. Based upon the knowledge secured from railroad-
conducted surveys, the most complete Farnsworth system
provides four channels for individual selection: one for class-
ical and one for popular music; a third for radio programs;
and a fourth for train announcements and travel talks. More
simplified Farnsworth Systems are also available.

Farnsworth engineering has met and overcome the prob-
lems peculiar to pleasing sound reproduction in passenger
cars, including the need for uniform, low-level distribution
and automatic compensation for varying ambient noiselevels.

With these comprehensive, flexible systems, railroads can
now provide passengers with the same standard of enter-
tainment and comfort they expect in their own homes.
Farnsworth Television & Radio Corporation, Fort Wayne 1,

Regines Indiana.

Jrom the Chi-
cago Journal

of Commerce,
March 4, 1946,

eeredece st

MAKERS OF

tie CAPEHART * vir PANAMUSE &v carenarr

Other Products Incdude : Farnsworth Radio and Television Receivers and Transmitiers -+ Aircraft Radio Equipment < Farnsworth Television Tubes
Halstead Mobile Communications and Troffic Control Systems for Rail and Highway + The Farmnsworth Phonograph-Radio
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Figure 1

Block diagram of an f-m exciter unmit emploving an input capacitance modulator and 8 phase-
discriminator center-frequency control.

CoNTINUING OUR ANALYSIS of direct
f-m transmitters, let us now study an
f-m exciter employing an input cap-
acitance type of modulator (also
called the miller effect) and a phase
discriminator for center frequency
control, Figure 1. The modulator unit,
enclosed in a dotted line, consists of
three tubes, a 6AB7 modulator, a
12J5 oscillator, and a 6AB7 buffer.
It operates at a frequency-of 3.66 to
4.5 me.

We note that a small amount of r-f
is taken off at the buffer output and
passed through a series of dividers
and buffers. It is divided by 256 to

(Cowrtesy FTR)

obtain a carrier frequency of between
14.3 to 17.6 kc. Inasmuch as at 3.66
to 4.5 mc the deviation has to be
about *+3.1 ke, to obtain a 75-kc de-
viation in the 100-mc band, the devia-
tion at 143 to 17.6 kc will be about
12 cycles. With that small a deviation
the phase discriminator, in combina-
tion with a low pass filter, will oper-
ate very satisfactorily for carrier-
frequency control.

The crystal operates hetween 114.4
and 140.8 ke, This is divided by & to
obtain a frequency which is the same
as the divided modulated oscillator
frequency. A 12HG6 is used as the

Figure 2
Circuit of input-capacitance modulator wunit employing a 12J53 and two éAst.

(Courtesy FTR)
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DIRECT

phase discriminater. Its output, after
passing through a low-pass filter to
prevent any demodulation of the audio
signal, is fed into the miller-effect
tube for frequency control.

The circuit diagram of the modula-
tor unit is shown in Figure 2. The
I2]5 tube is used as an ordinary
Hartley oscillator with a 6AB7 tube
as the modulator. Modulation is ef-
fected by reflection of the effective
capacitive variation in the grid circuit
of this tube which is connected across
the oscillator tuned circuit. The
capacitive change is proportional to
the total voltage on the modulator tube
grid. The total voltage is the sum
of the program audio-frequency in-
put plus the regulation voltage ob-
tained from the phase discriminator.
Thus the modulator not only varies
the frequency of the transmitted sig-
nal but is also used to adjust the cen-
ter operating frequency. It will be
noted that a capacitor has been
shunted from plate to grid of the mod-
ulator tube. This tends to increase
the input capacitance of the tube.! To
obtain a fixed-irequency swing for a
given change in input capacitance, as
the oscillator capacitance is changed to
cover the frequency band, an adjustable
capacitance is used to couple the
modulator to the oscillator. To re-
duce the r-f signal on the modulator
grid, the capacitance is coupled across
only a portion of the tank inductance.

In Figure 3 is shown a schematic
diagram of a center-frequency control
unit using the phase discriminator.
This circuit follows the block diagram
presented in Figure 1.

Figure 4 shows a picture of the
control unit and modulator unit. The
modulator unit is built on a separate
small chassis and is removable from
the main control chassis. The picture
illustrates how the modulator is fas-
tened on the chassis.

Transmitters Using Phase-Discriminator
Control

At the output of the exciter unit pre-
viously discussed there is available a
frequency-modulated wave at a carrier

IN. Marchand, Direct F-M Modulators, Cox-
MUNICATIONS; April, 1946.
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F-M TRANSMITTERS

Circuit of a center-frequency control unit using a phase discriminator in the control circuit.

frequency between 3.66 and 4.5 mec.
To transmit in the 100-mc i-m broad-
cast band it has to be multiplied with
a factor of 24. The unit which ac-
complishes this is a 7-tube unit that
has enough power amplification to de-
liver an output of 250 watts between
88 and 108 mc. The unit, called the
intermediate-power  amplifier and
multiplier, can be used alone when a
transmitter of only 2350 watts is de-
sired.

A simplified schematic of such a
unit appears in Figure 5. It employs
three 1614s, single ended for the
lower power stages, each a doubler,
and is followed by two 8135s, the first
of which is a tripler, the second a
buffer. Each of the 815s is hooked
up as a balanced amplifier. Trans-
former coupling is used to go from
single ended to push pull. The final
stage of the intermediate power-ampli-
fier unit consists of two 4-250As in
push-pull. The output from these two
tubes is used as driver power for the
power-amplifier stages.

Push-Pull Stages

Two 7C26s in push pull are used
for the power amplifier stage in a
1-kw transmitter. The 3-kw trans-
mitter is identical except that the
plate voltage on the tubes is raised
from 2,000 to 3,000 volts. However,
in line with the RMA recommenda-
tions, the primary power of the I-kw

*Instructor in Graduate Electric_ En-
gineering courses, Columbia University.

Figure 3
(Courtesy FTR)

Part I1X of Series, Analyzing F-M Transmitter Design,
Offers a Discussion of Input Capacitance, Phase-Discrim-
inator Exciter and Pulse-Control Exciter Units.

by N. MARCHAND*

Consulting Engineer
Lowenherz Development Company

.
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Figure 4
An input-capacitance modulator mounfed in a phase-discriminator control chassis. The modulator is
mounted on a separate chassis and is removable.
{Courtesy FTR)
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FREQUENCY MODULATED

INPUT 3.66— 4.5 MC

1614 815
THRD TRIPLER
DOUBLER

1"

i 015

815

BUFFER IST IPA

ik
|

+250 v

+400V

Simplified circuit of the

transmitter is obtained from a single-
phase 220-volt source, while the 3-kw
unit operates from a 3-phase, 220-volt
source.

A block diagram for a 20- or 30-
kilowatt phase-discriminator control
transmitter is shown in Figure 6. A
crystal oscillator at 1/768th of the as-
signed frequency 1s used to supply the
standard frequency with which the
output of the modulated oscillator is
compared in the phase discriminator.

The power amplifier stages follow
the multipliers and intermediate power
amplifier; Figure 7 (20-kw trans-
mitter ). The first pair of tubes, two
7C26s, will vield an output of 1 kw.
These are in a conventional grounded-
cathode circuit with transmission
line tuning of the plate and grid cir-
cuits. Following this stage 1s a pair
of 7C27s in a grounded-grid circuit.

Figure 7

Simplified circuit of the power amplifier stages of a 20-kw

trapsmilter.

intermediate

Figure 5

power amplifier and multiplier unit,

In this manner it is possible to utilize
some of the power output of the 7C26
tubes.* The two 7C27s deliver 10 kw
of power to four 3X2500A3 tubes
These tubes are hooked up in two
parallel pairs, each pair consisting of
a4 push-pull circuit. The circuit used
here is also of the grounded grid type
so that some of the power available
at the output of the 7C27s can be
used in the output to the antenna. The
antenna coupling is a balanced con-
verter used to couple the push-pull
output stage to an unbalanced trans-
mission line.’

Constructional and Electrical
Transmitter Chaacteristics

In the 30-kw transmitter, two D-16s

capable of delivering 250 watts of useful power.

(Courtesy FTR)

are used in the final stage instead of
four 3X2500A3 tubes. Whereas
all of the lower power transmitters
air cooling is used, water cooling 1s
used in the 30-kw transmitter.

The f-m noise present in the trans-
mitted wave from these transmitters,
measured under normal broadeast con-
ditions, is —65 db below full carrier
conditions. The 10-kw transmitter re-
quires 24.5 kva for full power output,
the 20-kw transmitter 45 kva and the

30-kw 100 kva.

A 3-kw

transmitter

using pulse

control of center irequency is shown

*See Part One of this paper, Commuxica-

TIONS]

August, 1943.

%N. Marchand, Transmission Line Conversion

Transformers, Electronics; Dec.,

Figure 6

1944,

Block disgram of a 20-kw transmitter which employs a 3-kw and

POWER
OUTPUT
20 KW

88 -iCaMC
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a 10-kw amplificr in the driver stages.
(Courtesy FTR)
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m Figure 9. A 1614 used in an
electron-coupled oscillator triples the
frequency in its plate circuit. The
second r-f stage, using an 829, is a
push-pull tripler, which is followed by
a push-pull intermediate amplifier
stage using another 829. An inverse
fedd-back loop around the oscillator,
audio amplifier and modulator is ac-
complished by means of the feedback
discriminator using a 6H6. The modu-
lator 1s of the diode type which is
said 1o have less noise than the con-
ventional reactance tube modulator.
In this circuit a 6H6 as a modulator
is controlled by a 1614 which has a
modulating signal impressed on the
grid.

The modulated oscillator is operated
at 1/9th of the assigned frequency of
the transmitter. It has been found
that simple tuned circuits in the multi-
plier stages provide adequate selec-
tivity without cutting the side bands,
when modulation is present in this
frequency region. [f frequencies very
much lower were used, special band-
pass filters would have to be em-
ployed to provide the necessary band-
width and selectivity.

The frequency stabilizer unit® con-
tains two plug-in crystal oscillator
units, either of which may be selected
by a switch on the front panel of the
unit. The oscillator uses a 1614 in an
electron-coupled circuit. The funda-
mental crystal frequency is 1/18th of
the assigned operating frequency
whereas the output from the oscillator
is at 1/9th the assigned irequency.

a2 B ins
j ] ‘%‘

Figare 8

IEESEEAN
““u“-'llll I:.“

ST ] d

(Courtesy FTR)

. Rear view of a 1-kw transmitter.

This is accomplished by tuning the
plate circuit of the 1614 to the de-
sired frequency. Two 65A7s are used
as mixers and phase shifters. A 65N7,
used as a multivibrator. is triggered
by the beat note between the crystal

and the modulated oscillator {fre-
quencies. A 6HG6 is used as the pulse
discriminator. Each output of the
pulse discriminator is fed into one
section of a 6SL7 pulse amplifier-
{Continued on page 35)

Figure 9
Circuit diagram of a 3-kw transmitter using pulse control of frequency.

(Cowrtesy Westsnghouse)
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Figure 2
Equipment shelf. The units, from left to right, are: transmitter, duplexer, receiver and PPI, A
indicator and low-voltage power supply. Unit below the shelf is the antenna control unit.

A 100-KW

Figure 1 ,
Antenna for 100-kw early warning radar,

PORTABLE RADAR TRANSMITTER

MANY UNIQUE DESIGN features that
have wide v-h-f applications have been
included in a recently designed early
warning radar unit, SCR-602-T6, cov-
ering the 225 to 250-mc band.

The transmitter unit contains the r-f
power-oscillator, modulator, high-volt-
age power supply, and a wavemeter for
frequency measurement. Pulse power
output (peak power) is 100 kw: aver-
age power output, 40 watts; pulse
shape, half sine wave (approx.) ; pulse
length, 1.6 microseconds at base; and
pulse repetition rate, 600 cps.

Primary power at 115 wvolts, 400-
cycle a-c and 28 volts d-c is obtained
from a gasoline-engine-driven gener-
ator.

Circuit Features

Special radar oscillator tubes, 4C27,
are used in a grounded-plate circuit.
The plate structure of this tube is pro-
vided with radiating fins which are
cooled with an air blast from the
blower in the transmitter. Oscillation
frequency is controlled by a variable
inductance in the grid circuit. Use of
this variable inductance eliminated
sliding and rotating contacts in the
grid-tuning circuit. Sliding and rotat-
ing contacts are a continual source of
trouble, especially in high-power r-f
circuits; a variable capacitor across
the end of a parallel wire line gave
insufficient range of frequency adjust-
ment because of the low capacitive re-
actance of the ascillator tube grids at
the operating frequency.

The variable grid inductance is
shown in Figures 6 and 7; views are

30 o

Unit Operating in the 200-mc Region Offers Many Fea-
tures Useful in V-H-F Communications System Design.

by H. L. LAWRENCE

Aviation Equipment Engineer, RCA Victor Division
Radio Corporation of America

of an experimental model. The in-
ductance is a strip of phosphor bronze
0.010” thick and 3¢” wide. The two
ends of the inductance loop are at-
tached to an insulator and an adjusting
screw. The adjusting screw is oper-
ated from the front panel of the trans-
mitter. Figure 6 shows the loop in its
extended position, while Figure 7
shows the loop in its compressed posi-
tion. The flat strip of bakelite attached
at the center of the loop increases the
tuning range by preventing the loop
from assuming a heart shape when
compressed, Figure 8.

Adjustable grid bias is provided by
a switch. Early tube variations were
such that a tapped grid resistor was
found necessary to obtain maximum
power output. The grid resistor must
be non-inductive, since grid bias is re-
established for each r-f pulse, and not
held over between pulses.

The cathode circuit is tuned by a
parallel-wire transmission line. A
variable capacitor across the tube end
of the line adjusts the tuning. This
capacitor i3 adjustable from the front

COMMUNICATIONS FOR SEPTEMBER 1946

panel. An auxiliary adjustable short-
ing bar was provided to take care of
extreme differences in tube character-
istics. Adjustment of this shorting
bar is unnecessary under normal con-
ditions. Bypass capacitors between
the heater lead and the cathode lead of
the oscillator tubes have been built
into the ends of the cathode tuning
line. The heater leads run through
the cathode-line conductors.

The output of the oscillator has been
coupled to the antenna by connecting
directly onto the cathode line. Oscil-
lator loading is determined by the posi-
tion of the connections, but the loading
is not critical and need not be changed
over the frequency range. The bal-
anced impedance of the cathode circuit
was converted to an unbalanced im-
pedance of 50 ohms by a quarter-wave
section of 130-ohm transmission line.
This converter section is visible in the
bottom view of the transmitter, Fig-
ure 9.

The r-f oscillator is plate-modulated
by a gas-discharge tube pulse-forming



www.americanradiohistory.com
www.americanradiohistory.com

Vi-C
INDUCTOR

The UTC VI-C iInductor is an ex-

clusive item of tremendous value in

filter construction. This inductor is
tunable over a range of +100%
—50% from the nominal value, permit-

‘ting precise circuit tuning using commer-
cial tolerance capacitors. Standard units
are available in nominal inductances from
10 Mhys. to 10 Hys. These units weigh 5
ounces, measure 1% " x 1-7/16" x 1-7/16"

HQB
REACTOR

The HQB reactors are
similar to the HQA series,
but provide higher Q. For a

typical coil, (.45 Hy.), inductance

varies less than 1% with applied

voltage from .1 to 50 volts . . . hum pick-

up twice that of HQA . . . variation of induc-

tance less than Y5 % from —50°C. to 4 85°C.

.o - Qis 200 at 4000 cycles . . . hermetically

sealed in steel case 1% ” x 2% " x 22" high

. . . 14 ounces . . . available in any induc-
tance value from 5 Mhys. to 12 Hys.

e e

HQA
REACTOR

These reactors are designed for audio fre-
quency operation with high Q and excellent
stability. For a typical coil, (.14 Hy.), induc-
tance varies less than 1% from .1 to 25 volts
...Qis 120 at 5,000 cycles . . . hum pickup
is low (toroidal structure), 70 Mv. per gauss
at 60 cycles . . . variation in inductance less
than Vs % from —60° C. to 4859 C. . . . her-
metically sealed in drawn case 1-13/16"
diameter x 1- 3/16" high...weight 5 ounces
--.available in inductance values from 5
Mhys. to 2 Hys.

3 AX EQUALIZER

The Universal equalizer for broadcast and
recording service. Provides up to 25 DB ad-
justable aqualization at 25, 50, or 100 cycles
for low end , and at 4000, 6000, 8000 or
10,000 cycles at high end. Calibrated controls
read directly in DB equalization and fre-
quency setting. The insertion loss effected is
compensated for through special compensat-
ing pads so that insertion loss is constant
regardless of setting. Rapid change in tone
color can be obtained with negligible change
in volume.
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Figure 3
Top view of the transmitter unit with the cover removed. The r-f oscillator is in the top compartment.
A blower and air filter for cooling the equipment appears in the upper left-hund corner. The medulator
and high-voltage power supply are in the bottom compartment.

circuit. Pulse energy is accumulated
by capacitors. These capacitors and a
17-microchenry inductance form the
output pulse. A negative pulse having
an amplitude of approximately 2,700
volts appears at the primary of a pulse
output transformer. This pulse is in-
verted and stepped up in voltage by the
output transformer.

The r-f output pulse shape is shown

in Figure 10. The modulator output
pulse is slightly wider than the r-f
pulse because of the time consumed in
starting the oscillator for each pulse.
The starting time of this r-f oscillator
is approximately (.4 microsecond. A
plate-current meter connected in the
ground lead to the secondary of the
pulse-output transformer aids in de-
termining the condition of the r-f oscil-

Figure 4 4
Schematic of the radar transmitter.
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lator tubes.

The trigger pulse for the gas modu-
lator tube is obtained from a specially-
designed blocking oscillator. The cir-
cuit constants and components of this
oscillator were chosen to obtain good
frequency stability with temperature,
voltage, and tube changes. The con-
stants of the feedback transformer have
a major effect on frequency stability.
Wire-wound resistors and mica capaci-
tors are used in the grid circuit. Tem-
perature variations between —40° C and
+75° C cause a frequency variation of
less than 1.5%. Frequency change for
a 10% line voltage change is less than
19, while the frequency variation
with tube changes is less than 3% be-
tween extreme tubes. The repetition
rate control is used only to make the
initial factory frequency adjustment.
Readjustment should not be necessary
during the life of the equipment.

Power Supply

An 8020 tube in a half-wave recti-
fier circuit supplies the high voltage.
The high power-line frequency makes
it possible to use a single 1-mid capac-
itor as the filter element. The high
value of the charging reactor allows
it to function as a filter reactor as well
as a charging reactor. A tap is pro-
vided on the power transformer pri-
mary to allow operation at half power
while tuning and while seasoning new
r-f oscillator tubes. A thermal time-
delay relay® automatically provides 100
seconds time delay between application
of the tube heater voltage and the plate
voltage. Interlock switches prevent
application of high voltage when either
the top or bottom cover is removed
from the transmitter. An overload
relay protects the equipment in case of
the failure of any part of the high-
voltage circuit.

Wavemeter

An absorption wavemeter for check-
ing the transmitter frequency is mount-
ed in a corner of the r-f oscillator
compartment. This wavemeter uses a
coaxial line circuit modified for pur-
poses of easv production. The fre-
quency scale behind the tuning knob is
the same for all transmitters. It is not
necessary to calibrate each wavemeter
individually. Two adjustments are
provided to match the wavemeter tun-
ing to the frequency scale. The low-
frequency end of the tuning range is
set by the position at which the tuning
capacitor is connected to the center
conductor of the line. The high-fre-
quency end of the scale is adjusted by
the trimmer capacitor at the end of the
line. The high-frequency adjustment

1 Amperite type.
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Figure 5§

Type 4C27 radar oscillator tube. A pair of
these tubes will deliver a2 peak output power
of 100 kw.

is-made with the tuning capacitor set
to the high-frequency end of the dial
scale.

A small dial lamp indicates wave-
meter resonance. Both incandescent
and gas (neon) lamps have been used.
Neon lamps have the advantage of
being mechanically more rugged than
small incandescent lamps.

The wavemeter is coupled to the r-f
oscillator by a slot approximately "
wide. Circulating r-f currents in the
transmitter case couple energy into the
wavemeter. The amount of coupling
is controlled by a variable capacitor
shunted across the center of the slot.
A five-ohm carbon resistor is con-
nected across this capacitor to reduce
resonant effects that tend to vary the
coupling over the frequency band. The
coupling adjustment is not critical and
is not an operating adjustment.

Figure 6
The variable grid inductance tuning mechanism.
The grid inductance is shown in its maximum
inductance position.

Figure 9
Bottom view of the transmitter. The 150-0hm gquarter-wave matching section is at bottom, right.

Figure 10

The r-f output pulse, approximately the shape
of a half sine wave; it is 1.6 microsecands long

Figure 11
Sectional view of the wavemeter.

at its base.

RELATIVE VOLTAGE —»

TIME

i
fe—1.6 ,qsec—-[

Figure 7

Grid tuning inductance in its minimum in-
ductance position.

LOw FRECUEmCY

FRONT PANEL s

[ «+— HGH FREQUENGY
CALIBRATION
ADIUSTMENT

Figure 8
Bakelite strip used to increase tuning renge by
preventing the tuning inductance from assuming
a heart shape when compressed.

DRWVE SCREW. [y

BAKELITE STRIP,

LEH
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you only $1.00 .
for the next 12 issues

@ A subscription to COMMUNICATIONS will provide

timely and authoritative articles of decided importance
to every engineer and executive in radio, broadcasting,
television, facsimile, sound recording and projection, aero-
nautical, railroad, marine and

police, emergency com-

munications.

Leading . design, manufacturing and operations engineers

keep posted on all new developments in this fast-moving
industry by reading COMMUNICATIONS every month.

It has helped them. It can help you.

You and your associates can obtain a year's subscription to
COMMUNICATIONS (12 issues) for only $1.00 each by
using the Group Subscription Plan. Here's how:

A regular yearly subscription o COMMUNICATIONS costs
$2.00—but, when four or more men sign up at one time,
each one is entitled to the half-price rate. (Foreign sub-
scribers only pay $2.00 each.)

It is easy to get three or more of your associates to sub-
scribe with you. Thousands of leading engineers and execu-
tives have subscribed year after year on that basis. Use
the convenient form on this page. Fill in the names, tear out
and mail today with your check or money-order. Renewals
and extensions are acceptable also.

COMMUNICATIONS e 52 vanderbiit Ave.. New York 17, N. Y.
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DIRECT F-M

(Continued from page 29)

limiter. The two pulse outputs are then
fed into two 6HG pulse counters ar-
ranged in a balanced circuit to con-
trol the charge in the storage ca-
pacitor. It is this charge that con-
trols the center frequency of the
modulated oscillator.

The output of the modulated oscil-
lator is fed into a 829B tripler ampli-
fier push-pull circuit. It is followed by
another 829B intermediate amplifier
The 1-kw transmitter has a 4-123A
as a driver driven by the 829B and is
tollowed by a single WL-473 in a
grounded-grid circuit.  The 3-kw
transmitter, shown in Figure 9, uses
two 4-125As in push-pull as a driver
stage, followed by two WL-473s5 in a
push-pull grounded grid circuit. The
plate voltage is also 300 volts higher
in the higher power transmitter. A
9006 diode is wsed m a r-f line volt-
meter circuit.

The stability of the transmitter is
better than = 1,000 cycles. It is ca-
pable of being modulated up to = 100
ke. The f-m noise level is at least 63
db below = 75 kc swing and the
a-m noise level is at least 50 db helow
1009 a-m.

Fregue

Above: Capt. Even Solberg operating marioc
radar equipment recently installed aboard the
bulk freighter, George F. Rand. Below: An-
tenna of marine radar aboard the Atlantic
Mariner. Looking on are E. B. Dunn, radar
engineer, communications depnrm;:em.H Atlantic

Refining Co.. snd Captains J. . _Hahs and
Martin Johansen of the Atlantic Refining fleet.
(Couriesy Raytheon)

suli
MAKERS OF
THOUSANDS
OF RADIO
AND ELECTRONIC

- FACILITIES FOR

FILLING YOUR
“to specification”
ORDERS '

TREMENDOUS
STOCKS OF
QUALITY
STANDARD
PARTS

Insuline began to design, develop and produce quality radio
parts for the industry a quarter of a century ago.

Today, Insuline produces one of the biggest lines of standard
parts — everything from a small stamping to a giant trans-
mitter cabinet—and occupies an enviable position as a to-your-
specifications manufacturer.

You'll find quantity and quality, speed and precision, at Insuline.
You'll find more complete details in Insuline’s hot-off-the-press
catalog. Write Dept. A-12 for your copy—now!'

INSULINE BUILDING - LONG ISLAND CITY, N. Y.

More than a quarter-century of Quality production
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PREVENTIVE MAINTENANCE
for Broadcast Stations

Part IV of Series Analyzes Seven Basic Preventive Mainte-

nance Procedures . . . Feel, Inspect, Tighten, Clean, Ad-

just, Lubricate and Measure.

THE ACTUAL WORK OF PREVENTIVE

MAINTENANCE consists of seven basic
operations:

__Feel

. Inspect

.. Tighten
..Clean

.. Adjust

.. Lubricate
.. Measure

2P O

=
L]

Abnormalities are detected by the
E (feel), I (inspect) and M (meas-
ure) operations during the regular
maintenance period. Any abnormali-
ties found can then be corrected by the
other four basic operations. The se-
lection of amy particular operation is
based on a general knowledge of the
equipment requirements. For example,
dust filters into the equipment no mat-
ter how much care is taken to prevent
it. Changes in climatic conditions such
as heavy rains followed by blistering
heat, excessive dampness, snow and
ice, all tend to cause deterioration of
exposed surfaces and parts as well as
internal changes in equipment necessi-
tating adjustments. Unless continuous
inspection is the rule, and the neces-
sary work of tightening, adjusting,

by CHARLES H. SINGER

Assistant Chief Engineer
WOR-WEAM

cleaning, and lubricating is done, the
equipment will soon become erratic in
performance, wholly undependable, and
subject to breakdown when least ex-
pected.

Impending failure of a component,
or part not revealed during the regular
operating period can be found while
performing preventive maintenance.
The cause of the abnormality should be
investigated and if the future operation
of the component or part is question-
able, it should be replaced, renewed or
repaired. In this way the probability
of that part failing at some critical
moment can be reduced.

Definitions of Basic Preventive
Maintenance Operations

F_..Feel: This operation uses the
sense of touch to detect such equipment
irregularities as:

(1) Rise in Eemperaturc above nor-
mal operating values.

36 ®© COMMUNICATIONS FOR SEPTEMBER 1946

Maintenance cleaning kit in portable storage cabinet.

(2) Excessive vibration.

(3) Roughness of parts.

(4) Binding of rotating parts.

(5) Chipped, cracked, broken, loose
parts.

{6) Misaligned mountings, assem-
blies, connectors, connections and
parts.

Abnormal uniform high operating
temperatures can be detected by feeling
bearings, housings connections carry-
ing high currents or transformer and
capacitor cases. In addition, hot spots
can be detected by feelmg transmission
lines or transformer and capacitor
cases, Careful search should be made
for loose mounting and assembly bolts
and screws, loose clamping rings and
connections. If a connection is be-
lieved to be loose, a test can be made
by feeling the lug, wire or terminal
screw. The placement or routing of
wiring or parts must not be changed
during this process. !

All parts should be felt for overheat-
ing as soon after shutdown as possible.
Otherwise, little will be gained because
of normal cooling.

I...Inspect: This operation uses the
sense of sight to detect such equipment
irregularities as:
(1) Presence of dirt.
(2) Corrosion.
(3) Rust.
(4) Mildew.
{5) Fungus.
(6) Other foreign matter.
(7) Displacement of parts.
(&) Mechanical injury or wear.
(9) Discoloration.
(10) Ch_ipped, cracked, broken parts.
(11) Misaligned mountings, assem-
blies, connectors, connections and
parts.

Overheating is evidenced by signs of
discoloration, blistering or bulging of
a part or container, leakage of insulat-
ing oils or compounds, and oxidation
of contact surfaces. Dirt, corrosion,
rust, mildew, fungus growth and mois-
ture are sources of possible trouble and
can be detected by thorough inspection.
Any unit in which moisture is present
should be thoroughly dried out before
use. A lamp or heater may be used in
conjunction with an electric fan. Dur-
ing inspection wires and cables should
be disturbed as little as possible. Every
part of the equipment should be closely

H sialictan
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Portable fuse wagon at WOR.

scrutinized for any visible abnormality.

T...Tighten: This operation involves
the application of the proper proce-
dures and tools to the connectors, con-
nections, mountings, assemblies and
parts 1n order to restore them to their
normal state of security.

All parts subject to an unusual
amount of vibration often become loose
and require tightening. However,
" they should not be overtightened by
using the improper tool and excessive
or suddenly applied pressure.

C...Clean: In this operation approved
tools and materials are used to keep
the equipment in a normal state of
cleanliness; free from dirt, dust, mois-
ture, rust, mildew, fungus, and all
other foreign matter.

A. . . Adjust: This operation, by mak-
ing a mechanical or electrical change
on a part, will restore either the nor-
mal mechanical condition of the part
{as determined without the aid of in-
dicating or measuring devices), or the
reading or setting of any indicating or
measuring device so that it will con-
form to specified tolerances.

The typical adjustments to restore
the normal mechanical condition of a
part would be the tensioning of brush
or relay springs, correcting the end
play in a motor shaft or restoring the
proper spacing in a spark gap. Exam-
ples of the second class mentioned
would be the resetting of any control
{ such as potentiometer or resonant cir-
cuit) which is not normally changed
by the operator.

L...Lubricate: In this operation ap-
proved lubricants are applied to mov-
ing parts so as to reduce mechanical
wear and lessen {iriction, or to certain
ferrous parts to prevent rust or corro-
sion.

This operation applies to parts such
as gears, shafts, windings, bearings,

(Continued on page 38)

|
|

CODE BEACON FOR RADIO TOWERS

A 300 MM code beacon designed and built by
ANDREW for lighting radio towers as avia-
tion hazards. Required by the CAA on radio
towers of 150 feet or greater in height. Two 500-
watt prefocus lamps provide an intense light
which passes through red pyrex glass filters and
is radiated in a circular, horizontal beam by
cylindrical fresnel lenses. Metal parts are made
of light-weight cast aluminum, with hardware
of corrosion-resistant bronze,

LIGHTING FILTER. The ANDREW Model 1803 lighting
filter serves to connect the 60-cycle lighting voltage
across the base insulator of a series excited tower with-
out detuning the tower. Three windings provide for
operation of code beacon and obstruction lights. Mica
insulated by-pass condensers of ample current rating
included. Also offered in weatherproof steel housing.

Feoneer %ea'a/tls/d in the uf&vmﬁc/a-w

9/ a Compilele Line o/
sntenna é"gtaﬁmen/

ANDREW CO.

363 EAST 75th STREET
CHICAGO 19, ILLINOIS

TOWER

LIGHTING
by

ANDREW

OBSTRUCTION LIGHT. Type 661 is a
100-wartt unit fitted with a red fres-
nel lens to concentrate the light in
a nearly horizontal direction. Used in
pairs at 14 and 24 levels on radio
towers for aircraft warning.

BURNOUT INDICATORS. Highly
damped meter with special wattmeter
scale indicates when code heacons or
obstruction lights need re-lamping.

FLASHERS. Designed to flash 300 MM
code beacons at rate of 40 cycles per
minute, as prescribed by government
regulations. Flashers have 25-ampere
contacts and condensers for radio in-
terference elimination. Use K-10347
for one or two beacons; use K-10348
to maintain constant 2000-wartt load
with three beacons.

TIME SWITCHES. Switch tower lights
on at sunset and off at sunrise. Spe-
cial astronomic dial follows seasonal
variations in sunset and sunrise time.
Photo-electric models also available,

LAMPS. A complete stock of lamps for
code beacons and obstruction lights
is carried for the convenience of us-
ers. Available in 2 wide variety of
filament voltages.
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The No. 10030
INSTRUMENT DIAL

An extremely sturdy instrument type indi-
cator. Conirol shaft has 1 o 1 rafic. Veeder
type is direct reading in 99 revoluti
and vernier scale permits readings to 1 part
in 100 of a single revolution. Has built-in
dial lock ond Y4’/ drive shaft coupling. May
be used with mulfirevolution tronsmitter
controls, etc. or through geor reduction
mechanism for control of fractionol revolu-
tion capacitors, elc. in receivers or laboratory
instruments.

JAMES MILLEN
‘MFG. CO., INC.

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS

o~y
S

M

NEWS BRIEFS

U. S. NAYY ECHO-SOUNDING
BOOKLET

A complete description of a portable echo
sunding equipment, developed f
Navy during the war for measuring water
lepths to AW fathoms, appears mm z %
K t PB )} released by th
Department of Co
. microfilm, $1).
a transmitter receiver unit
o the echo sounding de-
boat having
e, capable

ook (Repor

fice of Te
merce, (pk
A recorder an
the main par

May be used m any smal

6-volt direct current power sou

of a steady drain of 2 amperes.
jon, the transmitter umit produces
impulse of ut 21 ke, whicl
und wave to sea hottom. The re-
ceiver converts refiected sound waves into
electrical energy, which is then amplifie
ciently to produce a mark a chart
corresponding to the depth of the

REPORT ON GERMAN
1000-KW TRANSMITTER

A 1000:-kw German Navy radio transmitter,
erceted at Calbe, Cermany, that o
heard by subman submerged in the
bean, is a l4-page report publish
by the ce of Technical Services, Depart-
ment of Commerce.

The Navy transmitter tumed from 15 tc
4 ke and wsed four RS-3} tubes in parallel
push-pull

The antenna sytem consisted of three
towers, arranged in a rle
rrounded by six 73
5 each tower group, a
the center of the tr
ance of 001 chm for the sys
was achieved through an ex
tensive grounding system.

The report, prepared by Comdr. C. G. Llovd
for the British Intelligence Objectives Sub
Committee, also covers miscellaneous ware and
radio communication systems and equipment,
including teletype and facsimile sy
transmitter tuning device, high
ceramics, voice recording, and radio tu
ufacture in Germany.

The Geérman Army radioteletype network,
which once covered Paris, Rome, Crete, Smo-
lensk, and N k, is also described briefly
Two methods of transmission were used: am-
plitude modulation. with three telegraph chan
in parallel, and frequency shift of the car-

SYLYANIA PROMOTIONS
George C. Connor has been appointed general

(Continued on page 39)

PREVENTIVE MAINTENANCE

(Continued from page 37)
bearing seats and certain parts made
of material subject to rust corrosion,
or thermal agitation.

M .. Measure: This operation deter-|
mines the mechanical dimensions or|
electrical values present in a part or
component of the equipment, by the use
of a measuring or indicating device
which is not an integral part of the
equipment.

These external measurements dis-
close any deviations from the pre-
scribed operating tolerances, for such
clectrical values as voltage. current, or
power: or, for such mechanical val-
ues as relay spring tension, the open-
ing between relay contacts, or spark
gap spacing. Any deéviations are then
corrected through the adjust opera-

MICROPHONE NEWS

The
NEW

St. Louis
OUTDOOR
RUGGED

MICROPHONE

One of the "Finest Line of Modern
Dynamic Microphones.” Each engineered
to fit your specific applications. Modern
design — Rugged  construction. Range:
40-9000 Cycles. Built to take the toughest
treatment under the worst operating and
climatic conditions. Alnico-Y Magnet.
Variable impedance output adjustable to
low, 200, 500 or high. Gunmetal Gray,
Black Lacquer or Olive Drab Finishes.

Write today for further information on
the Complete St. Louis Line.

Licensed umder Patents of the

American Tel.- & Tel. Co. and
Western Electric Company, Inc. .

ST. LOUIS MICROPHONE CO.
2726-28 Brentwood Blvd.
St. Louis 17, Missouri

tion.

38 o

CORNISH WIRE CO., »e

15 Park Row » New York City, 7
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sales manager of the electronics division of

Sylvania Electric Produocts, Inc.
Mr. Connor has heen with Sylvania Electric
since 1934,
¢ =

M. D. Burns has been named general man-
ufacturing manager ol the radio tube division.
Sylvania Electric Products, Inc. He will direct
tube manufacturing operations in Pe i
at Emporium, Brookville, Montours .
Hall, Johnstown, Alteena and Huntington, W.

i 3
Mr. Burns joined Svivamia in 1921

G. C. Connor
= * *

RALPH POWELL OPENS
SALES OFFICE

Ralph C. Powell, formerly general 5alc>_and ad-
vertising manager of the Presto R ding Cor-
poration, has opened a sales office, operating
as R. C. Powell & Co., Inc., at 730 Fiith ':\\'E..
New York City. The company will handle the

national  distribution of electronic devices pesi’”ed a”d 8”],' ’__;__“ 4%::__.3- --

through offices located in ten cities.

N to Save You Time |= -

TYPE 4117 ORTHACOUSTIC EQUALIZE®

You no longer need to assemble, test, then try again in building this
recording studio instrument. Cinema—anticipating once more your need
for specialized radio and recording equipment—has engineered this
equalizer for you. Delivering a fixed orthacoustic curve, the unit auto-
matically equalizes high-frequency losses. Resistors, capacitors and induc-

SILBAR JOINS LEAR tances are individually bridged and adjusted.

Howard J. Silbar has heen named coordinator n = X ] . . . g

of advertising and public relations for Lear, In- This equalizer is shielded against extraneous inductive pick-up. It meets
corpo . Mr. Silbar will asse the duties . o o a H

Rt . Datinces. who bia Doy Diter: National Association of Broadcasters’ standards. It is available for 500
IR PR On i Glyl 0 PR and 600 ohm circvits and has an approximate insertion loss of 16db.

Meosuring 234 x 3% x 22 inches overall, it can be mounted in an area
2 x 2% inches.

Available now, for less than it costs you to build one yourself.

PATCH CORDS

Jack strips, gain sets, program
equalizers and other special-
ized devices for radio, motion
picture and recording studios
are all available on short de-
livery. Write for details today.

H. G. HART JOINS COLLINS
H_qrhert G. Hart has joined the Los Angeles
office of the Collins Radio Company, Cedar
Rapids, Towa.

Mr. Hart was formerly with the U. S. Navy.

NEW! CONSOLES BUILT
to your specification are now
available at Cinema Engineering.
Adaptable for either studio or
network mixing or full speech in-
put system control. Write for
details.

PAUL GALYIN DENIES MOTOROLA
SALE RUMOR

Paul \': Galvin has reported that there is no
foundation to the rumor that he was giving up
active management of the Galvin Manupfactur-

ing Carporation. - r
e, on 1he o, ME. Cabio sl @ CINEMA
and I am not even discussing the matter of
sale with anyone. Nor do I have any idea of ARIATEN
Fiving up my active management of the affairs E N G l N E E R I N G CO M pA NY
DX RADIO MOVES

The factory and general ufﬁc.es of DX Radio p - atahaids

of the Galvin u'-rw-ri.tifn..‘
(Confinued on page 40) 1510 W. VERDUGO AVE.,, BURBANK, CALIFORNIA
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BUILT for
ACCURACY and SERVICE

EM and AM
FREQUENCY
MONITORS

or com=~

o

o
o2e%"%

i ding. No charts
2;;:;:::‘: culgculuﬁons necessary-
Available for all the frequencies
used by the Emergency SEF;ICQS,
including the new 152-1 6. mc.
band. Designed for operation on
110 V. AC 60 cycles. q

Also available for the Newd
88-108 mc. FM Broadcast Band.
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Other DOOLITTLE equipment in-
cludes Station and Mobile Anten-
nae, Station Control Units, Mobile
Receivers and Transmitiers, Sta-
tion Receivers and Transmitters
for the Emergency Services.

SEND FOR FULL DETAILS

7421 5. LOOMIS BOULEVARD
CHICAGO 36, ILLINOIS

BUILDERS PRECISION RADIO EQUIPMENT

40 o

NEWS BRIEFS
( Continued from page 39)

Products Ce., Inc., have heen moved to 230
W. Armitage Ave., l;'!:::::si'.-. TH
T. B. ALDRICH NOW PRESTO G-S-M

s B, Aldrich has been appointed general
nd advertising manager of Presto Re-
cording Corp. to sicceed R. C. Powell .

Mr. Aldrich has heen with Presto
past ten years.

for the

CLARK RODIMON NOW
RAYTHEON MARINE DIV. S-M

Clark C. Rodimen has been named sales man-
ager of the marine division (formerly Sub
marine Signal Company) of Raytheon Mann-
facturing Company.

James J. Tynan is assistant sales manager:
Kenneth V. Curtiz application engineer and H.
W. Hallis equipment service manager.

PR

CONCORD RADIO SURPLUS
MATERIALS SERVICE
I

A surplus division
the Comcord Radio
Street, Atlanta 3. Georgi George sa,
formerly with the War Assets Corporation, in
chargg oi site sales at the Atlanta A. S. F.
Conley Degpot, has been named manager.
Headquarters and warehouse will be located at
the Atlanta Chandler Warchouse. Tn addition,
Jl available surplus materials will he on dis-
nk and offered for s at 265 Peachtree
t, Atlanta, Georgia.

- * -

FARNSWORTH APPOINTS DR. CURRY
AND W. H. MYERS
Dr. R.

as been amnounced hy
raration, 263 2

0. Curry has heen mppointed audio
and acoustical engineer for the Farnsworth

Television & Radio Corporation.
Dr. Curry previously has heen engaged in
search for the Capehart division.
3

William H. Myers has been nam chief
engineer of the receiver division of Farnsworth.
M s succeeds J. H. Pressley, who has

d as a consultant to the company.

Dr. R. O. Curry W. H. Myers

BASIC PATENT ISSUED FOR
FRANKLIN AIRLOOPS

Patent 2,401,472 covering the Airloop, produced
by the Franklin Airloop Corp., has jugt heen
issued by the U. S. _Patent Office. Claims are

said to be basic.
* *

PODOLSKY HEADS SPRAGUE ELECTRIC
FIELD ENGINEERING SERVICE

Leon Podolsky has been named manager of a
new field engineermg department of the
Sprague  Electric Company, North Adames,
Mass.

ABC CHICAGO RECEIVES VIDEO
CP FOR CHANNEL 7

The American Breoadeasting Company has re-
ceived a construction permit covering 3 mew
television station in Chicago to operate on
channe]l seven, 174-180 me.  Vismal power is
30 kw, aural 15 kw, with antenna height of
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PERMANENT

MAGNETS

ALLOYS:
Cobalt « Chrome + Alnico

The making of permanent mognets is
an alloy, too . . . of experience, engi-
neering, facilities. We'll be glad to
tell you more. Write for bulletin.

THOMAS & SKINNER STEEL PRODUCTS CO.
1113 E. 23¢d St., Indianapolis 5, Ind.

Thomas &

Skinner

|SMASH VALUES IN ELECTRONIC
& COMMUNICATION SUPPLIES

Order Today Immediate Delivery

WILCOX CW 3 RECEIVER
(Used for Afrcraft monl-
toring) s fized fre. re-
ceiver (1800 EC to
16,500 KC) xtsl eoon-
trolled — soparhet with
BFO and AC power
supply: 110V. 68 cv.—
Makes a beautiful ham receiver with a convarter.
Complete with sdd. set of tubes and one ;3: of
2.95

PLATE
TRANSFORMER

8200 Volt CT—700 mills.
1H0V. 60 er.; tapped
primary 2KVA Amertran,
A few Ieft at. ..., $39.95

== |
We carry & eomplete line of B&W Colls and

West Line Xtals in stock. Send us your re-

quesi or ik for catalog.

MISCELLANEOUS BARGAINS
l‘:aﬂ)’un Plate Transfermer, 1450 Volts CT &
120 mills; 110V. 80 Cy. primary $§7.95
Two for $15.00
-I mfd. 3508 V. DC worklng—perfect for scope
~round can $1.98
2 KVA Superior Powerstal, complete with gear
train for motor drive, 111 V. input; 0 to 135
Volts output (gear train remorabie) . ... $29.95
Coax Cable RG BU............ $7.50 per 100 1L
C_Z_nx coupling for standard .405 cable, silver
Dinted—male or chassis conneetors §0.40
G.E. filter choke, 10 hemries, 925 mils. ...$2.
Quair:ltvi'rtydm-d;ﬁ n any of the abeve Items

ited. prices FOB our warehouse,

NEW YORK CITY, N. Y.
Export cabie address
MICROWAVE—N. Y.
Write for our latest
bulletin 9C

-
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613 feer. The gramrt is comtiugent upon the
approval of the CAA.
.

NEZERKA BECOMES V-P AND
S-M OF TURNER

Willizm J. Nezerka has been named vice presi-
dent and sales manager of the Turmer Com-
pany, Cedar Rapids, lowa. He as also
*.':cll:d to the board of directc

BOYD AND ATHERSTONE WINNERS

IN AMATEUR TRANSMITTER CONTEST
Jag. C. Boyd. WePRM. 3Ze De Witt Driye,
Los ".rgeln Califernia, and T. E. Atd
W7IV, 1921 Dover S . Ll
wWcIe “lnrﬁ s (,[ :.".: 1
contest  faitiated by

darker and Willi
_\Ir. Bovd won
t the 23-watt

Asherstone's  entry S

jesign ($1.000 bonds as a pr ;

sers described will be built for both winners

by Tayler Tubes.

ELECTRO-YOICE MICROPHONE
CATALOG

A catalog and selecuon &
hshed by Electro-Voice, v
Aven Lt‘ ‘mn‘i Btnri M, Inc

Tiend, -J‘.n.;rml
bon microphones. ;
itates mCU]"‘fﬂt chowce. Catalog al=o
F ':.Luc 1 sectior

SECOND EDITION OF FTR HANDBOOK

The second edition of the “Reference Data for
Radio Engineers™ handbook has bhee ]
b¥ the publication department. Fede
and Radio Carporation, 67 Broad S
4 N. Y. u S
Secomid  editien has been expanded to

;:i‘.-;\p!t-r: on fransformers atid oo
s have been added. The room ace
wac written by Edward _1 Conte

! ta on —qdm propagation and ¥
kas« heen rewritien. Chapter om cathode-
rav itubes has also been expanded.

o o ¥

GLOVER TO DIRECT SCOTT DISC
NOISE-SUPPRESSOR LICENSING

Licensing activities and licensee relatioms of
the Scott phano-record needle-ccr
sor svstem. will be under the management of
Raloh P. Glover. 102¢ Superior Street. (ak
Park, Ilincis.

The Techuology Instrumen Corporatic
Waltham, Mass.. of which Mr 5(‘!7»!'
fdene, has been exclusively licen

mvention in the manufacture of
tim equipment.

The noise suppressor .—mh:-:c.-'
seratch to a pomt where the fre
need only be limited by the rec

the needle

selves or other factors in the re
the phono system.

HONNELL RECEIVES LEGION OF
MERIT

Colonel Pierre M. Homnell,
sor of electrical enginee '*.’_
[Minois, recently received
for his work as mstructor d his cont
CETIME St
wy at the M

1 the planning and
i the elect .11\- labor
Acodemy. West Point

OPPORTUNITY!

A GREAT CHANCE TO BUY
ALL NEW AIRCRAFT
RADIO EQUIPMENT

THIS EQUIPMENT IS ADAPTABLE
TO MANY DIFFERENT USES.
IMMEDIATE DELIVERY !

80—24 volt, 4 channel Receivers
A 25—24 volt, 4 channel Transmitters
160—24 volt Amplifiers (Interphone)

ALSO — Adapters, Antenna Leads,
Loops and Reels, Armatures, Cables,
Controls, Dynamotors, Filters, Gener-
ators, Fuses, Insulators, Keys, Meters,
Oscillators, Plugs, Receptacles, Resis-
tors, Selector Units, Switches, Trans-
formers, Transmitters (Coil).

WRITE ON YOUR COMPANY
. LETTERHEAD FOR COMPLETE
"INIFORMATION AND PRICES

2401 FREDERICK AVE. : BALTIMORE 23, MD.
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% Those green Clarostat cartons
once again filling your live-wire
jobber’s shelves, are the unmistak-
able “Go Ahead” signal. For those
distinctive cartons contain the wid-
est selection of standard resistors,
controls and resistance devices we
have yet offered. And when it
comes to individual pieces or small
lots of standard Clarostat products
needed in a hurry, be sure you
make good use of that local Claro-
stat stock.

* See Our Jobber . ..

He'll gladly give you a copy of our latest
postwar catalog. Also. hell take care of
those urgent needs for standard items. For
special ilems or manufacturers’ quantities.
write us direct.

CLARDSTAT MFG. C0., Inc. - 285-7 N. G St., Braoklyn, N. Y.
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'THE INDUSTRY
'OFFERS . . .

BRADLEY REPLACEMENT DISC
RECTIFIERS

ing, 0 cont

g and

lightng.

switchin

RADIO RECEPTOR
SELENIUM RECTIFIERS

MALLORY LEVER SWITCHES

action switches, 3000 and
v P. R. Mallory
hington St., Isdimnapol
0 offer a total of 36

1 ing @

three a

Lever

contacts will mak
at 10 volts d-¢ and

peTes
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XY series,

& Co

|
|
|

Rowe No. 7
Permanent
Magnetic
Driver Unit

ATRA power, exira long life, sxtra

freedom from break-downs, eaxtra
esse of replacement . . . thess ars but
of the many extras you gst in
the ROWE No. 7 PERMANENT MAG-
ET . . . first choice of sound engi-
neers who investigate thoroughly and
analyze carsfully.
The 3 lb., 4 oz
gives power and permanency, com-
bined wvoice coi d diaphragm as-
sembly heads off trouble, providss for
quick replacement if nescssary. Writa
for circular giving complste details.

‘ Address, Dept. 13,

ELECTRONICS DIVISION

ALNICO Magnst

3120 MONROE ST.,TOLEDO 6, GHIO

ZOPHAR

5~ WAXES
{1} COMPOUNDS
=" and

EMULSIONS

FOR
INSULATING and WATERPROOFING
of ELECTRICAL and
RADIO COMPONENTS
°
Also for
CONTAINERS and PAPER
IMPREGNATION

°
| FUNGUS RESISTANT WAXES

[ °

ZOPHAR WAXES and COMPOUNDS

; Meet all army and navy
| specifications if required

ZOPHAR MILLS, inc

f
‘ Inquiries Invited
‘ FOUNDED 1846

122—26th ST., BROOKLYN, N. Y.
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peres =t 250 -wolts de, b
load for IL0D cycles of

New
CANNON 7,

FOR ALL LOW LEVEL SOUND
| TRANSMISSION CIRCUITS

AMPLE VOLTAGE AND
AMFEIAGE CaPACTES

GLAND 'WiTH CABE

WATERPROOF ELECTRIC H-F |
CONVERTER

&
ATCHLOCK FOR COMVENENT
QUACK DISCONNECT

’Cdﬂvuib oN

EXTREMELY LIGHT WESGHT aS
LOW A3 1% OuUmCES

1
(B3 voliage regy |ut r |
STREAMIUNED IWNC SHELL DELGN

BEWGHT NOCKEL FNedH

ANDREW COAXIAL ANTENNA )

THEEADS TAFPED ™ METAL FOR
riSEET BETAMGNGG SCREW

el DULALITY W04L0ED
INSULATION

Type XL is the new low-price “radio universal”
Precision Cannon Connector. Born of the de-

mand for more compact fittings, the Type XL

connector is a precision product of the highest

J Cannon quality. And its design is based on
sound engineering...for Cannon Plugs have

‘ XL-3-14N RECEPTACLE a 15-year background as standard equipment

|

|

on the finest of broadcast equipment.
f e

The Type XL is a balanced design: It contains
‘ XL-3.14 RECEPTACLE

all the features that spell convenience and utility

...and it is a product of precision craftsmanship.
—aiey XL-3-13N RECEPTACLE

Illustration above points out the features that
establish Type XL as a typical Cannon product.
SYLVANIA TUBE TESTERS
| CANNON ELECTRIC
Cannon Electric Development Co., Dept. 1-121,
Los Angeles 31, Calif. * Canadian Factory and
Engineering Office: Cannon Electric Co., Ltd.,

Toronto, Canada ¢ Representatives in Principal
Cities . . . Consult Your Local Telephone Book

BROWN!NG FREQUENCY CALIBRATOR

X1.3-12 PLUG

CANNON
ELECTRIC

u{.mfnurg.f on rdm 461
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MEASUREMENTS
CORPORATION

FM SIGNAL GENERATOR
MODEL 78-FM

RANGE: 86 to 108 megacydles
OUTPUT: 1 to 100,000 microvolts
Individually Calibrated Dial

PULSE GENERATOR
MODEL 79-B

RANGE: 50 to 100,000 cycles

In three ranges
PULSE WIDTH: 0.5 to 40 microseconds
OUTPUT: 150 volts

MARUFACTURF.RS oF S
Standard Signal Generators L
pulse Generators - -

FM Signal Generators
Square Wave Qererators
vacuum Tube Yoltmeters
UMF Radio Noiss & Field

strength Meters

Capacity Bridges

Megohm Meters
Phase Sequence ndlcators

jon and FM Test
Telulsau jpment

MEASUREMENTS
CORPORATION

BOONTON NEW JERSEY

44 o

250-WATT F-M

(Continued from page 24)

vanced. At the same time the result-
ant voltage due to the modulator tubes
in 2 will be retarded in phase. Thus
over the audio cycle modulatar 7 is
produced a modulation of = A o and
modulator 2 a = A . modulation.

As we pointed previously, to pro-

duce frequency-modulation by the
phase-shift method, an inverse fre-
luency correcting network was in-
cluded in the aundio system. There-
| fore the outputs of the modulator
tubes are truly irequency-modulated :

hence the symbol = A F can be used

m place of = A ..

All stages use 65]7s.
The tank circnits were designed to
pass a band of = 20ke from the center

frequency. This bandpass was more

than sufficient as the modulation

tor was still small enough so thar nly
the first sideband pair was significant,

allowing a margin of safetv so that

frequent alignment was unnecessary.
At the output of modulator and multi-
plier section 1 there was therefore a
voitage of 16.2 = 81 A F me, and from
modulator 2 a voltageof 162 =81 A F
nic.

The master crystal oscillator, con-
trolling the carrier frequency, oper-
ates at 1/72nd of the final frequency.

| The crvstal is the standard broadcast

type, using a thermostatically con-

| rolled oven type holder. with an ad-

justable air gap. An amplifier stage,
Inosely coupled to the oscillator tank,
provides push-pull output at the crys-

| tal frequency.
|

mixer.
1

The output of the master oscillator,
applied to the signal grids of two

6SA7s, were connected as a balanced 1
The contrel grids, connected |

in parallel, are excited by the output
of modulator and multiplier 2. The
6SA7 plates were connected in push

| pull, thus balancing out the [6.2-mc

irequency. An isolating amplifier
using a 6S]J7 {follows the balanced

| mixer, its output being applied to the

signal grid of a secand 6SA7. The
control grid of this second mixer re-
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JONES 2400 SERIES
PLUGS and SOCKETS

A new series of Plugs
and Sockets designed
for highest electrical
and mechanical effi-
ciency. Improved
Socket Contacts pro-
vide 4 individual flex-
ing surfaces which
make positive contact
over practically their
entire length.

The Contacts on both
Plugs and Sockets are
mounted in recessed
pockets great-
ly increasing
leakage dist-
ance, increas-
= ing voltage
P rating. Mold-
5-2406-SB ed BM 120
Bakelite insulation. Plug and Socket con-
tacts are silver plated. The finished ap-
pearance of this series will add consider-
ably to your equipment.

P-2406-CCT

< ]

The 2400 Series are interchangeable with
all units-of the corresponding No. 400 Series.

Send today for general catalog No. 14
listing and illusirating our complete line
of Plugs, Sockets and Terminal Strips.

HOWARD B. JONES DIVISION

CINCH MFG. CORP.
2460 W.GEORGE ST. CHICAGO 18

Il your aer
THE

VERTROD

WAY

As MODERN as the electric
refrigerator, compared with
the old ice box.

VERTROD —vertical models
eliminate poles — insulators —
lightning arresters — filters —
honging aerial wires—climb-
ing.

VERTROD — 20 models cover
all wave reception— FM—AM
and Television.

VERTROD — the most perfect
scientific development ap-
proaching complete freedom
from man made static.

The VERTROD way (with pal-
enled features) is the modern
way. At most radio shops.

WRITE FOR FOLDER 448

Iy VERTROD

Q CORPORATION
60 EAST 42nd STREET

NEW YORK 17, N. Y.

(]
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is drive from modulator and
multiplier 2.

To iollow the action of the miixer
section, let us assume
quency of 1.5 mc.
the first mixer with
me, the output circuit
the difference frequency. Thereiore,
applied to the second mixer through
the isolating amplifier, we have a fre-
quency of 147 = 81 A F mc. This 13
mixed with 162 = 81 A F and the
output circuit is again tuned to the
difference irequency, a frequency of
1.5 =162 A F. or the master crystai
oscillator irequency and the sum of
the frequency deviations. It will be
noted that the frequencies produced
irom the 200-kc oscillator are bal-
anced our, so that this oscillator exer-
cises no control over the carrier ire-
quency.

celves

a crystal fre-
This is mixed in
162 =8l AF

In the final multiplier chain we used
four 68]7 stages, an amplifier, a trip-
ler, a doubler and an amplifier. This
last amplifier was followed by two
6AG7 doublers, the output of the
second 6AG7 driving the 807 output.

All tank circuits were designed to
pass a band sufficiently wide to trans-
mit all sideband pairs which are sig-
nificant at the particular frequency
concerned. thus avoiding sideband cut-
ting and consequent distortion. A
multiplication of 24 has been achieved
in this section, so that the output of
the multiplier contains a frequency
deviation equal to 3888 times the orig-
inal amount produced. This when
tollowed by the tripler stage (R29B)
provided a total multiplication of 11,-
664.

Two power supplies were included:
a low-voltage supply delivering 530
volts for the plates of the 807 and
829B and power to an electronic reg-
ulator supplving 300 volts for the
modulator, and a high-voltage recti-
fier delivering 2000 volts for the
plate circuit of the power amplifier.

The control circuits permit remote
control of the equipment and provide
the usual protection for personnel. De-
pressing the start button energizes the
filament contactor which locks in on
its contacts, applying all filament volt-
ages and energizes the time delay relay.
After the relay operates, the high and
low plate transformers are connected
to the line in sequence, thus placing
the transmitter in operation. Filament
and plate supplies are protected against
overload by circuit breakers in the
supply line. Overload and bias inter-
lock relay protect the power amplifier
tubes from overload.

Shock mounting of the unit was
provided to prevent modulation due to
vibration.

being tuned to |

e 3

ONE OF OUR MOST IMPORTANT ANNOUNCEMENTS IN 19 YEARS OF
PROVEN LEADERSHIP IN TRAINING PROFESSIONAL RADIOMEN!

Her eit is., Your First Practical

Step Toward a Good-Paying Career
in TELEVISION . . . .

\.

E' INTRODUCES A STREAMLINED
'HOME STUDY COURSE IN PRACTICAL

Jelevision
AVAILABLE NOW —
FOR THE FIRST TIME!

Here’s Your Chance to “Get in on the Ground Floor” of
TELEVISION Opportunities.

Don’t say, ‘I never had a chance!” Prepare NOW for the good paying jobs awaiting trained television
engineers and technicians. Be in a position to command 2 ‘‘key’’ job in the growing TELEVISION
Industry by preparing now with the type of thorough, practical TELEVISION Engineering training that
the industry requires. The new CREI TELEVISION Engineering course is (1) A complete well-
coordinated course of study that covers the entire field of practical TELEVISION Engineering, 12}
Presented in CREI's professional and proven home study form, (3) Prepared by CREI’s experienced
staff, based on actual experience in our ewn TELEVISION Studios and Laboratories, plus vears of
close contact with leaders in television development. Here's vour opportunity te be prepared for
television well ahead of competition, if vou start NOW!

CAPITOL RADIO ENGINEERING INSTITUTE

Dept. CO-9, 16th and Park Road, N. W., Washington 10, D. C.

your inguiry—PLEASE

;---------------------------------
3 1

[} Cco-2
s, O#f the Press! 1 CAPITOL RADIO ENGINEERING INSTITUTE -
Mail Coupon for | 16th and Park Road, N. W., Washington 10, D. C. 1
I 1
Compl.eie Free | _ Gentlemen: Please send me complete details describ- |
| Details and | ing the mew CREI home study course in Practical Tele- |
| = | vision Engimeering. I am attaching a brief résumé of |
| Outline of Course I my experience, education and presemt position. 1
I 1
.IIx' you bave had professional or amstsur LI s S N R f e 1
radio experience and want to prepare for | 1
| opporiunities in TELEVISION, let me prove | Street ... ... ... ... .. ciiviiuneriimrnacscranenns 1
o you we have the training you pesd to 1 3 - 1
qualify. To belp us intelligently answer | KCRRPC) & J el b s Zone. .... Stmaie- 0 W 1
1 1
1 1

STATE BRIEFLY . s i
X g 0 I am entitled to training under the G. I. Bill.

| Member Natl. Home Study Council—Natl. Council of Technical Schools—Television Broadcasters Assn.
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STANDARD

TYPE
700

“Midger” madel
is especiafly de-
signed for crowd-
ed apparatus or
poricble  equip-
ment.

Solid silver contacts and stainless silver

alloy wiper arms.

Rotor hub pinned fo shoft prevents un-
avthorized tampering and keeps wiper
arms in perfec! adjusiment.

Can be furnished in any practicol
impedance and db. loss per step upon
request.

TECH LABS can furnish a unit for every
purpose.

Write for bulletin No. 431.

Manufacturers of Precision Electrical Resistance Instruments

337 CENTRAL AVE. o JERSEY CITY 7 N.J.

set”
- over-the-head phones wherever com-
fortable High Fidelity Hearing is de-

The revolutionary new Telex “Mono-

sired.

eliminates head fatigue and ear press-
‘ ure. Weighs only 1.3 oz. Rugged,

cll head sizes.
cord. Replaceable ear tips.

~ TELEX, INC

Worn under the chin, the "Monoset"

Tenite construction. Fully adjustable to

is designed to replace old-style,

Feather-light plastic

HIGH-FIDELITY
HEADPHONES
CAN BE COMFORTABLE

Frequency response—50 to 3,000
c.p.s. Maximum sound pressure output
—300 to 400 dyns per sq. cent.
Avcilable in three impedances: 128,

500 and 2,000 ohms.

For particulars write to Dept. F

¢ ELECTRO-ACOUSTIC DIVISION
® MINNEAPOLIS 1, MINNESOTA® |

46

Canadian Distributors: W. J. Addison Industries, Ltd., Toronfo ’
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(Continued from page

I

volts, 50-60 cycle a-c operation and are

at X watts.

MILLEN TUNABLE con. FORMS.

rated

AIRCO BLOWER TRANSMITTER
MOTOR FILTERS
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s a viscoups filter by charging with filter ad-
ive oil.

an be used to eliminate dust in capacitor
plates, tube scckets, etc,

- 8

CINEMA EQUALIZERS
A diameter equalizer, (3991) said to be capable
¢l pqualizing § db ar 5 recording dise diametey
down o 0 db at 12 diameter at 10,00 cycles,
has been announced by the Cinema Engineer-
mg Company 310 W. Verdugo Road, Bur-
tenk Cabi

Equalizer 15 adjusted automatically as
ead of the recording lathe progresses
the disc. A spring return arrangement
sction and can be cord-conmected
cutting head or the carriage ai
[rsertiom loss 1s 10 db, Impedance =

the

505 obhms.

Th

e unit iz 3% diameter and 334" high

a o =

AEROVOX RESISTANCE-CAPACITANCE
BRIDGE

itance bridge, ol
«d by Aervovox Corp

20 mid
hmes to XNi

100 1w

factor Irom U
ng potential for

d-c,
volts.

from 0 to &0 ¥
and calibrated in
ctrolytic capacitors ¢

e Or mica capac

A 18 Kk

157-TR,

anm sced by
Hempstead, Long Tsl

Brooklyn 19, w
aid to prevent cahle
. or tanghng. Gk

irom

All-meta

TURNER
MODEL 211

DYNAMIC MICROPHONE

Dezigned and engineered for the user who wants
finest reproduction under a variety of conditions.
the Turner 211 Dynamiec is the answer to the
demand for a high fidelity yet highly rugged
microphone.

—

=

Turner enginecrs utilize an improved magnet

structure and acoustic network 1o extend the
high [requency range and raise the extreme lows.
A specially designed precision diaphragm results
in unusually low harmonic and Ip 1ase distortion
without sacrifice of high output level.

=

e

Field tested under the mast diflicult operating
conditions, the Turner 211 Dynamic is not
affected by temperature or climate. I1s response
remains free from peaks or holes from 30 to
10,000 eycles. Adapted to both veice and music
pirkup.-.‘lhc Turner 211 is the ideal companion
for quality recording, sound system. public
address and broadcast equipment.

Ask your dealer or write

THE TURNER COMPANY

907 17th Street N. E., Cedar Rapids, lowa

® Cable: 20 f¢

4 U"i-dueclional

i

DN

T

SPECIFICATIONS

._o'-'fpul Level.

) ~54DB 4
= c:;.pedance ¢ vol(;"dyn:/
'Frequency

e Res
within + Ponse:  Flay
cycles, DB from 30.10,000
.r’“Pedance; 30-

50 oh
ohms, 500 ohms, o:?h,r:ngsl:: 21210

: Sall-shak
alt- er t
atin finish, 9Cr)3 Hy!lr::g'

- heavy duty wigp
YPe connectoys,

TURN TO TURNER FOR THE FINEST IN ELECTRONIC EQUIPMENT

Mounting.
k (Stan dan'in ?iuse-f d7)-lhrea d

Licensed under-U. S. Patents of the American Telephone and Telegraph Company,
and Western Electric Company, Incorporated.
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VETERAN WIRELESS OPERATORS

A

W. ). McGONIGLE, Preside-t

Personals

L1. Compr. B. F. Borsony. USNR.,
winner of the Hallicrafters’ SN28A at
our recent dinner, will soon be in
Japan with the War Departnent Radio
Division Life member W. E.
Beakes, chairman of the bhoard of
Tropical Radio Telegraph Company,
continues to enjoy Florida weather . . .
Life member William J. Barklev, vice
president of Collins Radio, was re-
cently elected to the board of directors
of RMA . .. Captain Pierre H. Bouch-
eron, U.S.N.R,, is now in charge of
the radio and television broadcasting
activities of the Farnsworth Television
and Radio Corporation . . . Leroyv
Bremer is back in Alaska for his an-
nual stint as technician in charge of a
group of fisheries radio stations

I. A. Balch, formerly president of the
Mutual Telephone Company of Hawaii,
has spent the last few vears in Wash-
ington, D. C. . . . Harvey R. Butt is
now sales manager of the Radiomarine
Corporation of America . . . Veteran
member George F. Duval is busily en-
gaged in supervising the changing of
bands of television receivers in the
New York area . . . Life member Dr.
Allen B. DuMont, president oi Du
Mont Laboratories, recently sent a
note of congratulations, for the out-
standing NBC Louis-Conn telecast, to
honorary member Niles Trammel,
president, National Broadcasting Com-
pany. Dr. Du Mont said that all of
the Du Mont staff were unanimous in
their praise of the quality of the image
and the skill with which the job was
done. Television received a great im-
petus, he emphasized. Vice president
and chief engineer of NBC, O. B. Han-
son, who supervised the telecast, is a
life member of VWOA. Our congrat-
ulations to him . . . Veteran member
W. T. Marshall of the New York Tele-
phone Company radio staff recently
completed a course in mobile radio at
the Bell Laboratories School -
Pleased to see genuine veteran ‘Bob’
Miller of the Radiomarine staff look-
ing hale and hearty . . . VWOA hon-
orary president Dr. Lee de Forest is
currently engaged in the perfection of
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Rocretelle;

VWOA life member O. B. Hanson, vice presi-

dent and chief enginecer of NBC. who directs

engineering activities of the television. and a-m
and f-m broadcasting divisions of NBC.

amplification of present-day television
screens at the American Television
Laboratories in Chicago. His plans
call for the development of a screen
limited in size only by the dimensions
of the room . .. John V. L. Hogan re-
cently received a medal of liberation
irom King Christian X of Demmark in
recognition of his contributions to the
Danish cause tfor the period of Nazi
occupation.

WE'VE RECEIVED an interesting note
irom Preston L. Stocum, saying: “The
column in COMMUNICATIONS is very
interesting and to one so far away
from the center of things, almost a
necessity. Since my release from
active duty with the Army I have been
maintenance technician in charge of
the Civil Aeronautics Administration
airways station at Moses Point,
Alaska. In available spare time at my
Moses Point habitat I have been work-
ing on a ham rig, call letters KL7BD,
and hope to contact VWOA members
throughout the States in the near
future. A hearty welcome awaits
VWOArians. Just drop in via Pan
American Airways for some of the
finest salmon fishing in the world ; they
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Plaza, New York, N.

ASSOCIATION NEWS

Y. GECRGE ri. CLARK, Secretary

all but jump into the boat™ . .. A grad-
nate of St. John's College, Annapolis,
Maryland, and for ten vears Chief
Radio Officer for various steamship
conmpanies during which time he held
commercial extra first class and ama-
teur extra frst class licenses, veteran
member Alired Dowd during the war
worked as installation supervisor o=
PT boats and until called to active duty
m the Naval Reserve served as assis-
tant purchaser of electronic equipment
at the Signal Corps General Develop-
mient Laboratories at Fort Monmouth,
N. J. On active duty with the Navy
he was Communications Supervisor at
the Naval Frontier Base on Staten
Island, N. Y., and then went to the
Canal Zone as Officer-in-Charge of
the Electronics Group in the office of
the Industrial Manager.

Frox G. Harorp PorTer has come a
letter, commenting on our vear book.
He “Through the unfailing
thoughtfulness and courtesy of my
highly esteemed {riend, Col. T. H.
Mitchell, T received a copy of the 1946
Year Book, a splendid piece of work
upon which vou are to be congratu-
lated. Perusing the history and re-
viewing the faces of many old friends
awakened a keener appreciation of my
honorary membership in the VWOA
than I have heretofore realized. I re-
called with pleasure the occasion in
1929 when General J. G. Harbord,
Herbert Hoover and I were elected
honorary members, each for contribu-
tions to the advancement of wireless.
I was officially notified and presented
with a2 membership card dated Decem-
ber 31. 1929” . . . H. F. Wareing, vice
chairman of the Chicago chapter of
VWOA is radio engineer of the De-
partment oi Police of the City of Mil-
waukee, Wis. Mr. Wareing is becom-
ing increasingly active in VWOA af-
ifairs rounding up new applicants and
making Milwaukee's radio population
VWOA conscious . . . Life memeber
Raymond F. Guy is a candidate for the
IRE board of directors for the period
1947-1949. Here's one vote, RFG.

says:
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LATERAL DISC RECORDING

(Continued

were incorporated in the pushpull
driver stage, resistance-capacitance
conpled to the ontput stage utilizing
iwo 845 triodes. ( Transiormer coup-
ling was first tried, but due to the high
insertion loss encountered, the driver
tubes had to be operated well above
their normal overload point ta pro-
vide sufheient grid drive for the output
stage. )

Typical Power Amplifier 'Analysis

In describing the performance of a
tvpical power amplifier,, Cousins™
showed two characteristic curves: a
gain characteristic, and a power out-
put characteristic. More recently, Hil-
liard® emphasizéd the value of this
power characteristic which is a graph
af the amplifier output-power as a
function of frequency for a givén value
of distortion. The usual gain versus
frequency characteristic, measured at
same point (say 3 to 6 db) below the
maximun output power, is also im-
portant. The power characteristic for
this recording amplifier (Figure 12)
was measured at a constant 3% third
harmonic distortion which 1s within
1% of the total harmonic distortion
{rss ) at the higher power levels. For
comparison. a gain versus frequency
characteristic is alsa shown in Figure
12 Again -referring to the power
curve, Figure 12, it can be seen that
this amplifier will deliver 45.5 dbm
(35 watts), =10 db fom 25 to
10,000 cps, which 1s adequate for its
intended use. Although the third har-
monic could not be measured ahbove
5000 eps with available apparatus, the
wave form as viewed on an oscillo-
scope did not deteriorate between 5000
and 10,000 cps at the same power level

V. M, Copsins, The 86 Type Amplifier, Bell
aboratories R:Lord_ pp. A0G-404: Angust 1936,

a7, K. Hilh.’ud_ Imtermodulation Testz for
Comparizon of Beam and Triode Tubes Used to
Drive Laudspenkers, CoMMUNICATIONS, pp.
i53-17; Febrvary 1946.

=Zound Apparatus €o. type FR.

*(General Radio 913-B.

f}"um page 15 )

and therefore the curve was extended
ta 10,000 eps.

The overall performance of this
recording system using lacquer-coated
discs is shown in Figures 13, 14 and
15. In Figure 13 appears the response
obtained at 331/3 rpm at a diameter
of 153" using a recording amplifier
(8453°s), Presto 1-C recording head,
W. E. 9A reproducer and equalizer, and
RCA 76-B2 console. Using this same
recording channel with another 1-C
recording head, but substituting the
reproducer and equalizer of the RCA
70-C1 turntable combination, 33 1/3
rpm at a diameter of 117, and 78 rpm
at a diameter of 67, responses were as
shown in Figures 14 and 135 respec-
tivelv. It will be noted that definite
resonances oceurred at about 230 eps.
As would be expected, this reproducer-
resonance was not observed with ordi-
nary point-by-point calibrations, * but
hecame quite apparent when the re-
sponse was measured with the aid
frequency sweep and
graphic level recorder.

a continuous

Ov}eraH Response Measurements

It should be mentioned here that all
overall response measurements shown
in the figures were measured with a
level recorder linked to an oscillitor.™
In making such measureinents, the
output of the oscillator (output level
= 0.25 dh 20 to 20,000 cps) was fed
recoril
while the oscillator was
swept through its range by the record-
er and link mechanism. Markers at
two or three fréquencies were made
by momentarily breaking the circuit
with a key. The record was then
plaved back and the channel output fed
to the level recorder which traced the
resulting response. The correct ire-
quency scale was restored by linmg up
the marker points made while record-
ing. The frequency characteristic of
this oscillator level-recorder combina-
tion is better than == (.5 db from 30
to 10000 cps and may therefore be

to the recording ampliher and a
was made

neglected in evaluating the foregoing
measurenients.

Although the overall responses were
not flat and leit much to be desired,
the performance of the system proved
very satisfactory when original rec-
ords were produced and quite good
even after three or four dubbings were
made, using the types of program ma-
terial earlier outlined in this paper.
New recording heads (RCA Ml-
11850-C) ordered several months ago
are expected to provide an improved
high-end characteristic along with a
reduction of the inherent distortion
products.

Another step in improving the per-
formance of the present system is the
intended NRL manufacture, and sub-
sequent use, of a new, law-mass, low-
stiffness disc reproducer which recent
tests indicate will materially reduce
the so-called acetate record resonance.
A pre-production model of this new
reproducer, developed by E. F. Mec-
Clain of the electromic special research
division of this laboratory, iz oi the
electrodynamic type (moving: coil) and
has the following electrical and me-
chanical characteristics: equivalent
mass referred to the stylus tip, 3.5
mg; effective lateral stiffness, 0.6 x 10°
dvnes/cm: effective vertical stiffness,
0.8x 10" dynes/cm; tracking weight,
5 grams; output impedance. 10 ohms;
and a frequency response. in vinylite,
of =1.5 db from 40 to 10000 cps.
Such a reproducer should be especially
suited for playback of instantaneous
recordings on lacquer-coated discs due
to its low wearing effects on such
soit material. reduction of acefate-
recard resonance, and its allowance for
pinch-effect (due to its vertical com-
pliance ) which prevents damage to
the side-walls of the pinched sections
of the gr}zﬂve:_ g

Credits

The author is grateful to J. K. Wil-
Kinson, formerly of the recording la-
baratory, for his gemerous assistance
with the early development of this
installation; and to R. H. Carson of
the sound division for providing the
measuring assembly for the many
tests run in the laboratory. Credit is
also due W. H. Ward for his assist-
ance in collecting the graphical data
presented.
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. For Dependable
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Temp. coefficient less than 2 cycles
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' AACS WEATHER

(Continued from page 20

handling traffic, because individual re
ceipts were required for each message.
To speed up traffic handling, the Wing
gave instructions that individual re-
ceipts for each message were unneces-
sary, that only an hourly traffic check

I lTS ORTH MAK'NG r .I - - 4 and a El‘.id[‘.igh[ ‘closer’ were to be
IT'S WORTH PROTECTING!

used. Furthermore, regardless of

whether or not reception from the far
There is plenty of power behind the . tn'd of a duplex cir'cu_it was being ob-
bl A It e v By St | tained, the transmitting end was to
any electrical instrument or equipment continue sending traffic continuously
not properly protected—if something and indefinitely until positive proof in
goes wrong. Such burn-outs usually shape of a radioteletype or c-w mes-
mean costly delays al-’ld expensive re- e Proct. B totted
placements or repairs—frequently 90 degrees fo effectively brace

sage was received from the far end
advising that traffic should be stopped
advising that tr: E : 3
create a bad impression. Littelfuse pre- against severe vibration. »
cision-built fuses are so inexpensive

This procedure speeded up traffic im-
that every manufacturer can effectively

measurably, and it was found that in
protect his product and reputation at

LITTELFUSE
P(m FEATURES!

| very few cases did both legs of a
duplex circuit become faulty at the
same time.

Non- ullixlng. Spring-like
relatively small cost. Complcte range of formationAprevents crystallization

types and sizes for instruments, small and Spckins) o, fozjoe pokt.

At the same time, the Wing initi-
tiated the sormal method of traffic
routing, in which each relay station
had definite responsibility for certain
satellite stations, and for certain relay
routes to other main relay points. This
eliminated the need for lengthy head-

ll"! LF"SE ings on boock messages. Once placed on

4757 N. RAVENSWOOD AVE. CHICAGO 40, U.S.A. the ecircuit, each relay station "auto-
WTE-TLITE o SWITCEAITE » IGNMION FRITZ « NEDN INDICATORS « SWITCHES o CIRCUIT BREAKERS o FUSES, MOODNTINGS AND ACCESSORIES, | xnaticall_\' rela}-ed the message via its
proper route to the correct destination.
Off-normal routes were also desig-
nated, in the event that key routes be-
came inoperative.

motors, radio and electronic circuits,
automobile, aircraft and marine in-
struments, and all types of electrical
equipment. Write, phone or wire for
prices.

Locked Cap Assembly. Caps al-
ways remain firmly in position for .
identification and replacement.

QCUIT o
15 *,

\

The foregoing methods speeded up
point-to-point traffic handled over the
system, and reduced manual transmis-
sion to those satellite stations whose
traffic load would not warrant radio-
teletype circuits. However, as the op-

ELECTRONIC EQU'PMENT erational traffic load was increased
through increased operating efficiency,
it was found that requirements for

Nc RD B “ ti FREE transmission of weather traffic had
ew “ e n- sharply risen until it comprised some
- 709 of total traffic. This weather trai-
Hundreds of Bargains— Scores of New ltems | ;. ... considered of urgent priority,
EADY NOW!8 giant-size pages packedwith  ATLANTA. Mail coupon below TODAY for | a.nd conflicted sha.rpl_}' with opera-
long-awaited Radio and Elecu-om!;: Pdafts, your FREE copy of new CONCORD Bulletin, | tional traffic concerning the move-
Supplies and Equipment—new merchandise, d | ments of aircraft. The Weather Com-
juse received—now i stock for IMMEDIATE DidYouGetCONCORD'SNEW COMPLETECATALOG? | o e et 4
SHIPMENT! See hundreds of items for every  Showing the latest and greatest selection of | 31 0T the AJ considered that
Radio and [lecu-on;c need-—for bun{ﬂ_u‘::ﬁ; fe-  ouaranteed quality Radio Sets, reception of a great volume of weather
lr,mmmena.nce— orengmeer,man a rery T . = ~ e - i
sp:nu:e man, amateur—top-quality, standard- g:mii‘;sR;dL"ishlz:g‘xg:t‘;‘:; ; data was invaluable to all airfields ;
made parts—including CondenierS.Reglx_s:ors, bona Ki;s—(-lpllll)sthenewMuhi- . that if more information was avail-
}g:se":s” glf’e‘:_:rg]s';lﬁ;;fre'f-oolﬁfaz; lfﬁa;-ss: amp Add-A-Unit Amplifiers— able, better forecasting and routing
Record Playedrs, ecord Changers, a?shmany ef“é;‘":():‘;‘iﬁ?iﬁ&?%%&‘ would result and therefore accidents
other new and scarce items—scores of them at  you a M- % ’ : . v
money-saving bargain prices—all ready for PLETE CONCORD Catalog, would proportionately decrefiae. This
shipment at once from CHICAGO or check coupon below. was undoubtedly true, especially dur-
s RARS CORRORATION ing the rainy season.
901 W. Jackson Bivd. Dept. R-96 Chicago 7, Il
Please rush my FREE COPY of the new
Concord Buuetln of Radio Parts.
E] (Check if you also want new Complete
Concord Radio Catalog)

To alleviate a condition rapidly be-
coming serious because of congested
circuits, the Wing Operations section
again sought a formula for a simple
method of handling both operational
'~ | and weather traffic efficiently, without

RADIO CORPORATION

LAFAYETTE RADIO CORPORATION

CHICAGO 7 ATLANTA 3

901 W.Jackson Blvd. 265 Peachtree Street

RO v . 8 o oy i e A o e s e .
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corflict as to priority, etc. This w
solved n two steps.
Ll

N
i

Solutions

Automatic repeater units were in-
stalled at all radioteletvpe statioms.
These units, locally constructed at
each station, consisted merely of a
255A polar relay, with isolating cir-
cuits to segregate individual keving
channels. The relay was connected to
a small switch key panel, mounted
alongside the transmitter-distributors
of the transmitting position. It was so
connected that one weather tape would
key any or all transmitting circuits
simultanecusly, or (at other kev posi-
tions) the receiving line from any
chosen receiver would kev anyv or all
of the transmitting channels. With this
arrangement, any relay station could
simultaneously kev all of itz trans-
mitting channels from any receiving
channel chosen. An operating pro-
cedure was devised whereby all main
radioteletype swtions, on bi-hourly
schedules. transmitted weather avail-
able to them from local observations
or from manual pickup from satellite
stations.

Fach transmitting station down the
line (from Miami to Brazil) trans-
mitted in turn, each sequency lasting
some 060 seconds. Schedules were
worked out so that each station had a
definite turn, and started transmission
some 3 seconds after end of transmis-
sion of the preceding station. [i, after
10 seconds delay, a station did not
come on the air, the succeeding station
down the line came on with its broad-
cast, until all were completed. Each
station had the responsibility of re-
ceiving the broadcast from all other
transmitting stations on its particular
net, and would throw a switch key at
the proper time so that it would relay
over all its own transmitting channels
the incoming transmissions from the
stations immediately above and below
it in the line. By this method each
station on the route from Miami to
Africa automatically received all
weather from all other stations on the
route. The entire procedure consumed
some 6 minutes each hali-hour sched-
ule, and enabled the entire Caribbean
area weather data to be quickly trans-
mitted to all consumers without the
necessity of time-consuming relays.
Although the circuits were tied up ex-
clusively for weather approximately
12 minutes hourly, an enormous sav-
ing in circuit time was made through
the elimination of point-to-point
relays. It will be noted that by inter-
connecting all circuits, the stations re-
ceived mcoming weather from two or

PUR-A-TONE

Reg. Trade Mark

ANTENNAS

Masteepieces o

DESIGN

= il

AND

CONSTRUCTION

A.M.— F.M. — TELEVISION

Jo.« RUTOS+ HOMES - MARINE

Brach Pur-a-tone Antennas have long been recognized as
the standard by which ail others are judged. They're c
byword for Quality and a buy-word for Satisfaction. Please
your customers and increase your profits—ask your distribu-

tor for BRACH ANTENNAS.

Special-purpose transmitting antennas designed for volume
production to your specifications. Collapsible — sectional
—direction-finding — radar — and coaxial type. All
sizes, lengths and materials. Consult us on your needs.

L.5. BRACH MFG. CORP.

200 CENTRAL AVENUE

NEWARK, N. J.
WORLD'S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES.

more different sources  (circuits).
This, although somewhat wastetul of
printing paper, gave the advantage of
multiple reception of material, thus
guaranteeing at least one periect copy.

The second, and more impartant de-
vice. was the broadcast of weather by
a central multichannel transmitting

station, and its reception by intercept -

radioteletype receiving stations at all
interested airfields. It could be clearly
seen that weather transmission was
primarily @ one-way communication.
\While each field contributed a small
bit ot local weather data, this amount
was only a small portion of the data

required by the station (from other
stations ) to enable accurate forecasts
and maps to be made. This essental
one-way weather requirement could be
compared to a broadcast station serv-
ing ntany listeners in the feld of en-
tertainment. It also compared to the
landline weather teletype drops in-
stalled by CAA at arfields m the con-
tinenal U. S. whereby the field, regard-
less of its size, or amount of origin-
ated traffic. had access to all reports
transmitted by CAA over its landline
nets.

It was felt that the point-io-point

{ Continued on page 34)
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SPEEDY OPERATION BY FACTORY

PERSONNEL

with a
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CHECKER
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Test and Measuring Instrument for Radio Components

This production test instrument is specifically
designed to rapidly and accurately compare
relative loss and reactance in one operation
and with a single setting.

Speedy operation resuits from the fact that the

deviation of both the reactance and resistance
valves of any R.F. component are simultaneously
indicated when that componentis resonated in a
tuned circuit which has been previously adjusted
against a known stondard.

FREQUENCY RANGE: 100 kc to 25 mc using plug-in coils. RANGE OF INDUCTANCE COMPARISON:
10 microhenries to 10 millihenries. RANGE OF CAPACITANCE COMPARISON: Approximately 2 mm f
to 1000 mmf. ACCURACY OF INDUCTANCE CHECK: Approximately 0.2 percent.

WRITE FOR

BOONTO

BOONTON-N-J- U-S-A-

CATALOG C”

DESIGHERS AND MANUFACTURERS OF THE “QF METER . .

BEAT FREQUENCY GENERATOR

GEMERATOR .

“RADIO /2
e LQZ—’?Z

QX-CHECKER

FREQUEMNCY MODULATED SIGMHAL

. AND OTHER DIRECT READING TEST INSTRUMENTS

The FINEST MICROPHONES

AMPERITE
VELOCITY

MICROFHONE
WITH

PATENTED

ACOUSTIC
COMPENSATOR 3

P nad REL‘WRDINKJ/

New P.G.
DYNAMIC

WITH NEW
SUPERIOR
ELIPSOID
PICK UP
PATTERN!

N AMPERITE KONTAK MIKES
IDEAL FOR AMPLIFYING
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(Continued from.page 33)

transmission of weather was obsolete ;
the time had come to handle the over-
seas radio transmission of weather as
it was handled by landline in the U. 5.
This decision was made especially im-

portant because at the same time, the
Gyvpsy Task Force of the 20th Air
Force presented weather requirements
which could not be met by ordinary
operating methods. Therefore, at
iami, the first radioteietype broad-
r, with intercept receipt,
that all air-
would have

st of weathe
was inaugurated. It meant
fields, large and  small,

access to a great quantity of broadecast
weather data, regardless of whether
their traffic load would warrant point-
to-point radioteletype circuits.

The broadcasts, placed on the air
atter authorization had
been obtained, were made over four
[0-kw transmitters operating simul-
taneously, keyed by a single tape. Dual
transmitter-distributors  were  em-
ploved, with an automatic cutover, ¢
that prepared tape could be pl;u-;al i
both, and no delay encountered in
changing tapes. Intercept stations were
set up throughout the Wing, with fre-
quency-diversion reception employved
at some locations. With this method.
no time was lost in band-changing
one receiver remaining on one band
while the other searched the 3 remain-
ing bands for best reception.

Because transmission paths varied
from 200 to 3.500 miles, four widely
ted frequencies were necessary
to give coverage to all intercept sta-
tions at the same time.

This broadcast has been in continu-
ous operation since its inauguration
on February 28, 1945, with an average
daily transmission of 75,000 groups of
and ciphered weather data. A
similar system was later installed in
the: Pacific area, and it is contem-
plated that mnstallations n other parts
of the world will eventually eliminate
the point-to-point  weather handling
procedure formerly used.

Later developments, not vet in use
by the AACS, will undoubtedly em-
ploy simultaneous transmission of
single-channel manual
and radroteletype on the same carrier.
This can be done by modulating the
transmitter with a suitable audio tone,
and copying manupally the signals
transmitted with this tone, somewhat
in the manner of old type spark equip-
ment. The b-f-o would of

eleven r.f:L}':

clear

transmission

receiver

course be turned off. This is a simiple

method of obtaming two services from
one assigned frequency and one trans-
mitter, and requires no changes or ad-
ditional equipment at the receiving
stations. If a suitable audio tone were
used. no interference to the frequency-
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ANTENNAS
for FM and |

Television |

“FM and Television Bulletin No. 4610" \
gives complete details of two new
type Premax Antennas, one of which |
will give satisfactory performance on |
BOTH FM and Television. Send for |
it today. )
]

/:i"'emax H‘OO/LIClS

Division Chisholm-Ryder Co., Inc.
4610 Highland Avenue, Niagara Falls, N. Y.

(Continued from page 34)

shift radioteletype keving channel
would oceur. Radiotelephone can also
be used. instead of manual-tone kev-
g, if the audio requirements will per-
mit the ‘wobbulation’ of
caused by the frequency-shift kever.
The manual radioteletype combined
method. is especially valuable when
changing over from c-w to radiotele-
type transmission, and the changeover
must be made on existing frequency
assignments. Keyving with an audio
tone enables manual transmissions to
be carried on with not vet
equipped with radioteletvpe receivers,
while simultaneously similar material
can be transmitted on the same trans-
mitting frequency via radio teletype to
those stations already converted.

the carrier

stations

MECHANICAL FIELD RECORDER

Dave. Piriscol. left, WOR director of unews and
special features, snd Charles H. Singer, WOR
assistant chief engineer, with BBC-type spring-
wound maotor recorder, imported by WOR for
remate recorder use. Unit records three minutes

at 78 rpm.
xicaTtioxs Feb, 1943, pp: 33, 34
for o cle recorder details.)

.
RAILROAD V-H-F ANTENNA

oM

(Ser

a2 T
"

A 14" antenna. 50’ ubove ground, an the diesel
engine house at Auburn. Washington, used in
a fixed station v-h-f setup during a recent series
of tests conducted by the Northern Pacifie R.R.
- 7 ‘r...' ?i;. 1

{Courtesy Wester:

.
RCA TELEVISION

Ahove, telephoto lens installed on the image
orthicon television camera. Below, portahle ca-
mera control and switchingd units reguired to
operate two television cameras. From left to
right. an top of desk: tws individual ecamera
controls, master switching unit and master moni-
toring wunit. Left to right, under the table:
camera power supplies, master power supply,
pulse-shaping unit send pulse-iorming unit.

Beiow, RCA microwave link equipment used for
television relaying.

=

TO some men “radio” is 2 magic
word. It picques cheir curiosity~fires
their imaginarion—spurs them to
action! Their every thoughr is devored
to mastering the complex mechanisms
by which radio is conrrolled.

Experience has proved that such men,
with radio in their blood, make the
hinest technicians. As they say, ia

measuring top talent radio programs,

these men have a high “"Hooper™—
they re tops!

It has been our good fortune to ac-
trace as students and o develop
thousands offSuch men from “hams”
into well qualified technicians in

broadcasring, communications,soun
manufacturing, sales and service.

{#]

Yes, since the inception of radio we
have helped direct the destinies of
thousands of aspiring men seeking
an outler for their ralents. During che
past four decades we have acquired
an interesting insight into the motives
which inspire mechanically minded
men to 2ppfy their skill and training
to assure maximum efhciency on

the job.

For this reason we believe we can be
of service to you in your personnel
problem—as it applies to your techni-

cal saff.

We think you'll be interested in our
observations, as they apply o YOUR
personnel problems. We feel certain
you'll want to clip the coupon below
and send for our free booklet " Repors
to Industry.” Whether you employ
one man or hundreds, you will enjoy
this facrual, informative presentation.

Send for it today! No obligarion.

NATIONAL SCHOOLS

Piomeers of Technical Frade Trarning Since 1903

Figueroa 2t Santa Barbara
Los Angeles 37, California

Fill out and mail to

PuBLIC RELATIONS DIRECTOR
Nationzl Schools— Figueroa ar Santa Barbara
Los Angeles 37, California
Please send me “'Report to Industry”

No. C-10

— — — —

Name:

Trele: _ "Il =

Address

Cigg—eo - Zpae___Stare it
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COAXIAL |
CABLE

and

TUBING

Development of for-
mulations rigidly tested
to meet exact specifica-

tions has made Surprenant

"a leader and authority in
the field of plastics insulated,
high frequency, low loss co-
axial cable and tubing. A diver- |

sity of facilities, wide range re-

search and engineering service,

- e

unexcelled laboratory equipment, |

and a wealth of experience

enable us to match in every

detail the requirements you |
name. We would appreciate
the opportunity to furnish ,

complete technical data.

ELECTRICAL
84 Purchase St.,

INSULATION CO.
Boston 10, Mass. |
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GENERAL RADIO COMPANY

90 West St., New York 6

T T L st

\'

|
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High

Power

ITH the Type 50-A or Type 50-B VARIAC gquite
large currents for high power operation can be
handled safely and conveniently. The Type 50-A
VARIAC is rated at 5 kva; its rated output current is
40 amperes, with a maximum of 45; its output voltage
is continuously adjustable from zero to a maximum of
either 133 or 115 volts from a 115-volt line. (Price:

$116)

The Type 50-B, designed for 230-volt input, may be
used on a 113-voit line. With 230-volt input it is rated
at 7 kva with a rated current of 20 amperes and a
maximum of 31. With 1135 volts across one-half of the
winding, the ratings are reduced to one-half of these
values. The output voltages are zero to either 270 or

230 volts.  (Price: $116)

Two Type 50-A’s ganged, with their windings con-
nected in parallel and with a suitable choke, are rated
at 10 kva with rated and maximum currents of 80 and
90 amperes respectivelv. The ganged assembly is the
Type 50-AG2. (Price, with one Type 30-P1 Choke:
$268.50)

Two Type 50-B’s, when similarly ased on 230-volts,
are rated at 14 kva with 40 and 62 ampere current
ratings. This assembly is the Type 50-BG2. (Price,
with one Type 30-P1 Choke: $268.50)

With two or three Type 30 VARIACS a number oi
3-phase connections are possible. Various powers up
to 23 kva can be handled.

These larger VARTACS are proving indispensible in
hundreds of uses where the economical operation, con-
venient rotary control, excellent regulation and high
efficiency of the VARIAC is desired to vary continu-
ously the current on any high-power a-c operated
machine or device.

NOTE: WE HAVE A FEW OF THE SINGLE TYPE
50-A AND 50-B VARIACS IN STOCK FOR
IMMEDIATE SHIPMENT

920 S. Michiga

Cambridge 39,
Massachusetts

n Ave., Chicago 5 950 N. Highland Ave., Los Angeles 38
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D610.

ELECTRICAL CHARACTERISTICS

Nominal Attenuation (db/100 ft.)

Frequency Attenuation
I T S —— o 0.9
e . Ll Ll L TR
B L B e e 0 TR
300 me. . . 3 LT o g

................. 0.0
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HERE'S A NEW HF cable that will keep your FM and Television receivers
working at peak performance—free from locally-induced interference, even
| in the most adverse locations. Where the performance of such costly
equipment is at stake, it will pay you to specify Federal's KT 51—the
finest high frequency lead-in cable available. More costly—but worth

The twisted, dual-conductor cable cancels any noise or signals not
stopped by the double braided shields. ..
and stays that way in service, in any position. It's a rugged cable, too—
remarkably resistant to abrasion, acids, alkalies, oils and greases, as well
as smoky atmospheres and weather.

Don’t let the lead-in wire be the “weak link" in otherwise perfect
equipment. Be sure it's KT 51—the HF cable with the “right twist” to
assure interference-free operation. For complete details, write to Dept.

Maximum Capacity Unbalance. . ..... . ...... 1%
Nominal Characteristic Impedance (ohms).....95
Nominal Capacntance per B (k). . . Lo ea e 16

BALANCED

HF CABLE

HAS THE RIGHT

for Peak Performance
of FM and Television

Receivers

because it's electrically balanced

WEOE DR iU 5P limrd ot v Stk L= 3 SkPF 2D

Federal ¢ /&p/mﬂ(’ azm/ A’mf/c) Corporation

In Canoda:—Federcl !!odrlc

Export Distrib 1 1 Srand,

“n..'
y, Lid., M A :@2 Newark I
E!.Mc Corporation, 67 Broad St., N. Y. C. Q 5 New .lersey

H oot oy
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