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Applied
Research
Laboratories
specifies
Sorensen
electronic

voltage

regulation

Only Sorensen electronic voltage regulators ofter as much as 0.16%
regulation accuracy under simultaneous line and load changes.
Shown above is the ARL Projection Comparator Densitometer. Applied Research Laboratories, internationally
known manufacturers of precision spectographic and Jensitometric equipment, have standardized on
Sorensen AC line voltage regulators because ouly Sorensen units provide the 0.19¢ regulation accuracy necessary
for the scanning lamp. $1X IMPORTANT SORENSEN FEATURES: ® Precise regulation accuracy: ® Excellent
teate form; ® Quiput regulation over wide input voltage range: ® Fast recovery time; ® Adjustable output voltage, that
once set. remains constant; ® Insensitivity to line frequency fluctwations between 50 and 6O cycles.
If you calibrate meters, need quality control on test lines, work with X-ray equipment, or are a research physicist
or chemist, there is a standard Sorensen AC or DC unit to solve your voltage problem. The Sorensen Catalog

contains complete specifications on standard Voluage Regulators and Nobatrons. it il be sent to you tpon request.

THE FIRST LINE OF STANDARD ELECTRONIC VOLTAGE REGULATORS.

SORENSEN & Company, Inc.

Stamford, Connecticut

Represemed in all principal ciries.
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FIRST CHOICE OF
BRANIFF 7

AIRWAYS

BRANIFF EQUIPS GROUND STATIONS o
WITH WILCOX TYPE 364A TRANSMITTER

-

~ ot 5.1
L

DESIGN SIMPLIFIES SERVICE [/ :

Conventional circuit design, fewer numbers and types of tubes,

plus open mechanical construction simplify tube stocking prob- =

lems and speed maintenance. The entire transmitter portion of \
the Type 364A is built on a drawer-type chassis, instantly with-

drawable trom the front of the panel. </

RELAY RACK MOUNTING SAVES SPACE

Compact design requires only 15 inches of rack space for installa-
tion, frequently utilizing space already available.

.005% FREQUENCY STABILITY WITHOUT
TEMPERATURE CONTROL

Through the use of a newly developed crystal, troublesome ther-
mostatic temperature controls and crystal ovens are no longer
necessary to provide adequate frequency stability,

SIMPLIFIED CONTROL FOR REMOTE LOCATION

Modulation over a single telephone pair and carrier control by
means of a simplex circuit allow the transmitter to be readily
located at a remote point,

WILCOX

ELECTRIC COMPANY
KANSAS CITY 1, MISSOURI

WILCOX
Type 364A Transmitter
118-136 MC. Band

PUWhite Doday. .. |
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Including Television Engineering. Radio Engineering, Communica.
tion & Broadcast Engineering, The Broadcast Engineer, Registered
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LEWIS WINNER COVER ILLUSTRATION

Editor Mast:r Control Room of the Rural Radio Network at Ithaca, New
York. (See Payes 12215 for Complete Report on Netivork System.)

TELEVISION ENGINEERING

E. WALEN \ TV Control Console Design. ..o in . John Ru-tm 8
General Problems Inzolved (v Desivn Work, Including Such
Assistant Editor Features as Video Nignal Monitoring, Briduing. Perecntage

Meodulation Mceasnrement, Uideo and dudio Circurtry, ete.

F-M BROADCASTING

F-M Broadcast Network With Radio Links............ Daonald K. de Neui 12
Niw-Station Net, Operating on 133.59 mc. Provides 30-Microtelt

5 = Serviee Area. Lach Station Using ¢ 230-17att Transmitter and
Bryan S. Davis, President +-Bax Pylon Antenna. ‘

Paul S, Weil, Vice Pres.-Gen. Mgr.
MAINTENANCE FACILITIES

Microwave Tower Nutomatic Fire-Protection System. ... .. 8 G, Frecke 10
A, Goebel, Circulation Manager labs. Workshops and Conference Rooms Atop 300-FFoot Tower
Proteeted by Built-in Carbon-Diavide Extinguishing System.

F. Walen, Secretary |

BROADCAST STATION INSTALLATION

The KLLEE 5-KW A-M Installation in Houston, Texas
Paul Huhndortf and K. E. Sively 18

Cieveiand Representative:

Transmitter Site Sclection | Phasing O crations . . . Use of
James C. Munn Dummy Antenna . . A[Ipluatwu of 'Scope for 'lfadulu.'mu
2253 Detaware Dr.. Cieveland 6, Dhio Monitoring . . . Maintenance Proc cdures Adopted.

Tetephone: Erieview 1726

TRANSMITTING TUBES

Tube Engineering News.......... e P .2
Design and Application Data on Single Resouator, Reflex Type,
Klystrons.

Pacific Coast Representative:

MICROWAVE LINKS

Brand & Brand R . N 5
1052 w, Sixth St.. Los Angeles 14, Caiii. A Report on Microwave TV Networks................ Samuel Freedman 22
Telephone: Michigan 732 Survey of VeH-F Links. weith Pcrtinent Coax/Link Cost Data.

Suite 1204, Russ Building. San Francisco 4. Calif.

Present and  Future Routrs, and Operation  Dctails  on
l Boston-Nciw York System.
Tetephone: SUtter (-2251

SOUND ENGINEERING

Broadcast Transcription-Reproducing System Maintenance
Procedures. .. ...ovvieniiennt, [ e .Ralph G. Peters 26

| Use of Icolation Transformers and Rr,hrudmmq Shlx Sanrn\r
Weilington, New Zealand: Te Aro Book Depot. und Cures for Huwm and Rumble. How to Use Transeription

Melbourne, Australiaz McGill's Agency. Discs Properly.

Entered as second-class matter Oct. 1, 1937 at

the Post Office at New York, N. Y., under the [ MONTHLY FEATURES

Act of March 3, 1879. Subscription price: $2.00 News and Views.....o........ e A Lewis Winer 7
per year in the United States of America and Veteran Wireless Operators” Association News.. oo vave. 27
Canada: 25 cents per copy. $3.00 per year in e THAUSES OFCES. + - e eee s e e e 8
foreign countries; 35 cents per copy. ] ¢ Ing u.s .| ) : S e Craeeaa e PRI e
News Briefs of the Month.......... 80 aBBa0aa800080 058000850060 e 38
CosMMuUNIcATIONS is indexed (n the Iadustrial e - N N . T
Arts Tudex and Eugincering Inder. Advertising Index ..........o00n

Eutrre contents Copyright 1948, Bryan Davis Publisiting Co.. Inc.

Published monthly by Bryan Davis Publishing Co., Inc.

52 Vanderbilt Avenue, New York 17, N. Y. Telephone MUrray Hill 4-0170 B> 5
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Sylvania Lock-In Tubes. .. ,

handle emergency calls rapidly and
smoothly for Morre Limousine

2-way radio permits I —t - i ] Office can mmediately ad-
drivers 1o nofify cental : 4 . . i d - vise drives of other calls
office of completion of o p. - = | - | in the some neighborhood.

ITH 10 of its 14 limousines equipped with
2-way Lirk FM, Morro Limousine Service is
always ready —24 hours a day—to respond promptly
to emergency calls for home-to-hospital transporta-
tion—anywhere in the entire Borough of Brooklyn.
Cars are strategically located throughout the borough,
to reach any point in the shortest possible time.
Since quick, unfailing service is the essence of
Morro Limousine’s business, Link Radio Corporation Transmitting and Receiving Units
turns to Sylvania Lock-In Tubes to prevent com- used by Morro Limousine Service,
munications interruptions. These tubes stay firmly in manufactured by Link Radio Cor-
. . .. poration, New York.
place in their sockets . . . have no soldered joints, few

welded ones. Elements can’t warp or weave. Con- ' ) :
The famous Lock-In Tube's

. nections are short and direct . .. getter located on top. superionity rakes jit, the
Loss and leakage are reduced. See Sylvania Distribu- ideal choice for equipment

on the road, in the air, on
the rails, marine radar, FM
and television.

tors or write Radio Tube Division, Emporium, Pa.

SYIVANIARELECTRIC

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

COMMUNICATIONS FOR OCTOBER 1948 ¢ 3
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SECURITY QUIZ

& O for MANAGEMENT MEN 3

The Treasury Department acknowledges with appreciation the publication of ithis message by g

COMMUNICATIONS

This is an official U. S. Treasury Advertisement prepared under auspices of the Treasury Depariment and the Adverlising Council
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Recommended for use ander
stringent conditions suzh as en-
countered in television, avuto
radia applications, and sets for

export use.

Samples cn request
to quantity users.
Write for- Sp}og,ue
Data Bulletin 210 A.

_Wh_erever small, paper capaditors
twe required to cpetate under exading conditions of
heat, moisture or vibration, Sprague Fhenolic Malded

Tubulars are setting new, higher standards of efficiency.

SPRAGUE ELECIR:C COMPANY, NORTH ADAMS, MASS.

E
P . O NEERS OF Z G u ® Trademark Rey. U, S. Fat, Offme

s | ELECTRIC AND ELECTRONIC PROGRESS

CAPACITORS KOOLOHM® RESISTORS
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PHILCO ...

GENERATOR

»
s

l”- p By

aal

For the Radio and Televi-
sion Serviceman — for the
Experimenter — for the
Amateur — “or the Radio-
Electronics Engineer

it

PHILCO 7008

The enly complerely self-contained and moderately priced instrument for aligning television and
FM receivers. Inciudes 5 diflerent signal generators with their associated controls; a complete
oscilloscope with centering, gain, focus, intensity, phesing and blanking controls, -and power sup-
plies; separate RF probe for measurements of sensitive circuits without disturbance. Remcvable
crosshatch screen for ultra-short 3" cathode-ray tube. Compartment for cables and RF probe.

COMPLETE PHILCO TEST EQUIPMENT LINE

W'?”E R TI‘ECHMC.AL “T_ERATURE Primarily, to provide for the needs of radio’s largest,
Philco Corporation, Philadelphia 34, Pa. best informed group of service technicians—the 25,000
members of Philco Service — Philco engineers have cre-

Ne. 7008 Philce Visual Alignment _ 3 L o .
ated this complete line of precision instruments for radio

Generator
No. 7001 Philco Electronic Circuit measurements, in compact, portable, inexpensive form.
Master The unique, practical advantages of Philco equipment

are widely known today, wherever electronic devices are
used —in communications, laboratories, and industrial
plants. If you use, or plan to use, electronics in your
No. 7030 Philco Dynamic Tester work, get the facts now about Philco Test Equipment.

No. 7019 Philco Junior Scope
PHILCO CORPORATION - Philadelphia 34, Pa.

6 ® COMMUNICATICNS FOR OCTOBER 1948

No. 7070 Philco RF Signal Generator
No. 5072 Philco Crosshatch Generator

www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

MUNICATIONS

LEWIS WINNER, Editor

The Washington TV Hearings

Wasinxcrox, onee again, has becote
Yuite an engincering news centre, with
industrys” most learned providing the
lacts and ligures. At the recent tv
allocation hearving, «during which the
ultrahighs  were  being  probed, the
complex problent of the current and
the future status of the higher hands
wis analvzed by the tops in the en-
gineering world,

Anexeellent example of such re-
porting appeared in the comprehensive
review by JTAC, the TRE-RMA
group vecently formed 1o advise the
FCC, T study of the subjeet, run-
ning to nearly 2000 pages, such perti-
nent topics as factors essential to an
allocations  plan,  establishment  of
u-h-i service contours, terrain Gictors,
application of v-h-i transmission stan-
Jdards dor color and  high-definition
monoelironie services amd  equipment
avaalable, were detailed.

The veport diselosed that the effec-
tive raudiated power required o pro-
duce a0 5.600-microvolt-per-meter con-
tour at 40 miles at frequencies be-
tween H75 and KO0 e, assuming 300
feet and 30 feet for the transmitting
and receiving antenna heights, respee-
tively, wouhl be 214 kw. This power,
the report siid, i~ far greater than is
available at u-h-f today or i the fore-
secable futire, The report also went
on to say that when it is Turther con-
sitlered that the ficld strengths pre-
dictesl by the Norton formula, which
wits nsed to nike the preceding com-
putation. are in excess of those meis-
ured momany locations, the requirald
cifective radiated poswer will be proh-
ably  substantiadly  greater than 214
kw. 1or example, the analysiz con-
tinucd,  the  average  measured  teld
strengths at 40 miles along twa ra-
diads at 310 me, 1 the Brown-1Spstein-
Peterson data. are 1.3 to 110 the
predicted values. \ssuming that these
measurements are typical, the actual
power level, required o deliver 5,000
microvolts-per-nwter o 40 quailes,
would range from 3 to 20 megnwatts
crp. a higler amomt of power than
hits ever been radiated in iy broad-
cist service it any region of the <pec-
trum.

OCTOBER, 1948

To the best of their knowledge, the
JEAC group stated, tubes available
for u-h-f service could only provide
up to 2 kw, crp.

-

Commenting on u-h-f power in a
subsequent report, Harold 12, Sorg,
linie director of research, <tated that
tubes with peak output of 30 kw would
be available for the low end of the
high band within about a yvear, and
with parallel cireuitz it might he pos-
sible to achieve up to 300 or 400 kw,

According  to the JTAC report,
eleven experimental transmitters were
o the air testing n-h-f propagation
ol powers ranging from 100 watts ta
S kwo Major Anustrong was listed
ax having received o cp for a 30-kw
OUN-620" me experimental station. .

In another detailed  study of  the
ultrahighs, T, T, Goldsmith, Jr., dis-
closed that DudMont had  conducted
substantial  compirison  measurements
at 77.25 and 612 me. the former sta-
tion having an erp at 1425 kw and
the latter an erp of 30 watts, video
peak.  Inoan analy<is of tramsmitter
antenna gain, Goldszmith said that in
the u-h-{ region it is possible to con-
struct omni-directiomal antennas hav-
ing a comsiderably greater power gain
for a given physical size than at v-
h-f. However. he said, there appears
ta he wopractical upper it heyond
which additional gain bhecomes unde-
sivable; i the antenna divectivity s
very great and the antenna quite high,
there may be insutheient signal in the
areit immediately helow the antenna.
Goldsmith alse pointed out that the
problem of phasing hecomes very erit-
ical and it has been abserved that the
received signal from very highly di-
rectional antennias appears ta thuetu-
ate rapidly, especially at points close
moander the antenma. 1t was dis-
closed that the exact upper limit of
transmitting  antenna power gain his
ot heen determined. hut prohably Ties
hetween 10 and 20,

Cioldsmitl's investigation: also imdi-
cated that whereas the u-h-{ <ignal
ix much more sen~itive to propagation
vagaries than the v-h- signals, it s
possible to expect, as an average, ap-
proximately  cequal field  strengths
the two frequencies for equal effective

vadiated power.  Of course, this ¢on-
dition 15 not true o deeph shadowed
areasx where the u-h-f <ignal strength
may be as low as 2097 o the v-h-t
stgnal strength.

Commenting on wmultipath, the re-
port  showed  that ghost conditions
(with transmissions  originating  in
New York Citv) were conziderably
less severe at 612 me than at 77.25
me. L\ Bve-clement Yagis was used
for hoth transnission and reception at
612 me.  These antennas provided a
power gatn of approximately jour, but
were sufficiently broad so that any bad
wmultipath  conditions could  Ixe ob-
~erved.

The general consensus oi those at
the hearings seemed ta be that the
present 12-channet system should he
retined as the basis of Dblack  and
wltite  video service, but  aceelerated
experiments should  he conducted in
the ultrahighs, particularly the lower
u-h-f Dauel. for carly  expansion of
the tv chamels.

TV Broaodcasting Report

AN CINForRMATIVE COMMENTARY  on
telecasting,  providing  pertinent con-
struction cost data, has been prepared
v NARB,

The report, which was mailed to
members of the association, discloses
that the average mininum construg-
von expense involved in huilding a
metropolitan station capable of  han-
dling network, film, remote and studio
programs. was around 3380000,

According  to the  NADB sty
eventual atilization of the 300-me area
niest he gassumed as an almost certain
prohability, hut hve to ten vears will
have probably clapsed before setting
of  standards  and  manutacturing  of
cquipment will  permit  establishiment
of @ commercial v oservice in the
u-h-f hand.

McNaughten to WFIL
NeanL MoNavonTen, formerly assist-
ant director of engineering at NAR,
s now over at WEHL in Philadel-
phia as technical  director,

Good Tuck to yoir. Neal, in this new
post.” where we know  vou will be
eminently successiul.—E. W,

COMMUNICATIONS FOR OCTOBER 1948 ¢ 7
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View of tv console,

{Left)

in which we have, at the left, the visual
meter panel, at right aural meter. and in center waveform and
picture monitor. Under the monitor is the switch panel to the
rear of which are attached audio. transmitter and vidco switch units.

(Below)

Front view of console showing the slide panel construction of

sections.

TV Control Console Design

THE CONTROLS AND MOXITORING equip-
ment of the early tv transmitters were
generally incorporated in the trans-
mitter itsell or mounted on relay type
racks. This arrangement provided the
flexibility necessary while the trans-
mitters were still in the experimental
stage, but now that designs are be-
coming stabilized. much greater con-
venience of operation can be obtained
by grouping the controls in a console
such as is commonly used with broad-
cast transmitters.

General Requirements

Essentially the console must contain
all controls and meters necessary for
normal operation of the transmitter.
This entails provision for switching
the transmitter on and off, and for
checking its performance, particularly
the quality of the input and output
signals. In addition as muclh provision
as possible must be made for locating
faults which may develop. However,
the mumber of fault locating facilities
is limited, since operation of the con-
sole must not he too complex.

In effect. there are two complete
transmitters to be controlled, the aural
and the visual, and the aural transmit-
ter alone requires all the controls and
monitoring equipment usually provided
in a complete i-m transmitter console.

The essential switches, indicators
and meters required for ecach of the
two transmitters are: Filament on-off
switch, filament pilot light, plate on-off
switch, plate pilot light, Anal amplifier
plate current meter, final amplifier
plate voltmeter. transmission line r-f

by JOHN RUSTON

Television Transmitting Equipment Div.
Allen B. DuMont Lahoratories, Inc.

voltmeter, and carrier frequency meter.

The aural transmitter also requires
a deviation meter for indicating mod-
ulation, and an a-c line meter should
be provided, with a switch for measur-
ing the voltage of each of the three
phases supplving the transmitters and
the single phase supply to the aux-
iliary equipment. In addition, switch-
ing and monitoring facilities are re-
quired for the video and audio signals.

Master Control Requirement

In the case of sound transmitters,
master control facilities are not usual-
ly required on the console since all
program switching is performed at the
studio. But in the case of a television
transmitter, its location at a high eleva-
tion makes its site a good position to
install the link receivers for remote
pickups. It may therefore be undesir-
able to have to pipe remote pickup to
the studio for program switching and
then back to the transmitter again;
hence, arrangements must be made in
the console for switching the trans-
mitter video and audio inputs to a
number of different lines and provide
for monitoring the signal on any of the
remote lines so that levels may be
adjusted hefore switching to the air.

By having this master control at
the transmitter, it is unnecessary to
retain a full staff at the studio during

COMMUNICATIONS FOR OCTOBER 1948
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extended periods of remote pickup

transmission.

Video Signai Monitoring

To evaluate the quality of the com-
posite video signat used for television
transmission, it is necessary to use
three units:

(1) A lin¢e waveform monitor which
displays the video waveform on a c-r-t
the horizontal sweep being lincar and
synchronized at half the line frequency
of the video signal, te., 7873 sps
(sweeps per second).

(2) A frame waveform monitor sim-
ilar to (1) but with its sweep frequency
equal to half the field frequency of the
video signal, i.e., 30 sps.

(3) A picture monitor capable of
high resolution.

The video inputs of the two wave-
form monitors are usually connected
in paraitel, and since their horizontal
sweeps are half-line and hali-frame
frequencies, a line sync pulse and a
frame sync pulse appears at the centers
of their respective traces. By means of
suitable scales in front of the c-r-t
screens, the relative magnitudes of the
sync pulses and picture content can be
noted and any irregularities in the
composition of the video signal can
be observed. The picture content of
the video signal cannot be interpreted
on the waveform monitors, so the pic-
ture monitor is required for this pur-
pose. This shows faults such as lack
of definition, ghosts, white saturation,
poor contrast, etc.

To check the operation of the visual
transmitter, it must be possible to
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General

Problems

Involved in

the Design of TV

Transmitter Consoles: Master Control Requirements,

Video

Terminating  Connections;

Signal

Monitoring;

Percentage

Bridging Connections;

Modulation

Measurement; Video and Audio Circuitry; Metering and

Switching, and Mechanical Layout.

monitor the video input to the trans-
mitter and also the video signal which
appears as a modulated r-f voltage on
the transmission line to the antenna,
It is Jdesirable to monitor intermediate
points in the transtitter and also off
i monitoring receiver which picks up
the signal off the air. Hence, switching
must be provided in the video inputs
to the monitors and since the range
of frequencies in the video signals is
from 30 ¢px to 6 mie, problems arise in
this connection which are not present
when switching audio circuits,

Bridging Connections

Video signals are usually transmitted
in coaxial cables of 75-ohm surge im-
pedance; therefore, it such a line is to
be bridged by a monitoring connection,
the bridging impedance must be high
compared with 75 ohms at all fre-
quencies up to O me. Two waveiorm
monitors and one picture monitor have
to be bridged across the line and their

Figure |
Potential  dividing cireuwit (A) which reduces
effect  of bridgind capacity (0 a negligible
amount,

ng

X
L

Figure 2
Simple detectar circuit used for video monitor-
ing signals in the (ransmitter (£ is pickup wire)

P

o

25 Ovwny. 53

i

Al

total inpnt capacity together with the
capacity of conmecting cables and
switches cannot be reduced helow about
150 mmtd which has an impedance
of about 170 ohms at 6 mc. Connection
of this capicity across thie video input
to the transmitter would affect the
irequency response and intreduce re-
flections.

By using the potential dividing cir
cuit of Ifgure 1, the effect of the
bridging capacity can be reduced to a
negligible amount. The inductance 1.
and capacity € are adjusted so that
the effective impedance Dbetween the
point 4 and ground is almost a pure
resistance at frequencies up to 6 mic,
the theory of this operation heing
similar to the use of peaking coils in
the plate circuits of video amplifiers
ior correcting high-frequency response.
The addition of the 80-ohm resistor
provides a correct resistive termination
for the 75-ohm video line. The monitor
input switches must be connected to
poitit - and when a monitor is discon-
nected it st be replaced by an

cquivalent capacity. During the instant
of switching, assuming non-shorting
tvpe switches are nsed, the capacity
to ground, from point A4, will be re-
duced momentarily, but this will only
have a slight effect on the high-fre-
quency response in the video line and
is not noticeable in the picture. By
using this bridging circuit across the
line, the monitors can be switched to
monitor any video line without hav-
ing any appreciable effect on the signal
in the line. The ovly requirement is
that the monitors and switch shall be
located fairly close to the termination
of the line to avoid excessive capacity
i the connecting cables.

An alternative method of bridging
a video line is to use a bridging am-
plifier or cathode follower. The grid
of an amplifier tube can be switched
to a video line without introducing ap-
preciable impedance change and the
monitors can then be connected to the
output of the amplifier. Any switching
surges or impedince mismatch caused
when the monitors are switched to

-2 ———Syne.
Volts Blenking
Figures 32 and b -1
Composite video signal
waveforms. In @ ap-
pears a  plot of the —— Whife
vidveo signal  without o
interruptions obtained
from the Figure 2 de- Time
tector cirenit. In & (o)
appears a  trace ob-
(ained as the result of
the interruptions  in ~2
the video signal re-
sulting from the cir-
cuit shawn in Figure 4 Voits.
on page 10,
_l- K
1]
=
., Duration of Puise
(b)
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Figure 4
A video signal interrupter circuit.

Figure 5

Circuit for producing interrupter pulses. Change-

over switch shifts phase of pulses 1B0° so that

they can be prevented from coinciding with the
vertical syne pulses,

—
I

interrusiar & 3y

Puises L-Co

Figure 6
Complete schematic of the video section of the console.

the amplifier output are i=olated from
the video line.

Terminating Connections

The bridging connections described
are used only on the video input to
the trimamitter or where connection of
monitors to a video line must not in-
fluciice the signal in the line. At other
monitoring positions inr the transmitter
a video signal is produced solely for
supplying the monitors and the coaxial
lines conveving these signals to the
console muost be terminated with 73

10 o

ohms. Video monitoring signals can he
obtained in the transmitter by using
the simple detector circuit shown in
Figure 2. The pickup wire /7 is placed
close to the r-f circuit to he monitored
and by moving the position of 2 the
amplitude of the video signal c¢an be
adjusted to the required value of about
2 volts peak-to-peak. The potential
divider shown is used to terminate the
video line at the console, the monitor
heing switched across the 23-ohm sec-
tion wnd thus receiving a signal of %4
volt peak-to-peak. The connection of
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the monitor capacities across the 25
ohms will not influence the irequency
response to the 1monitor inputs ex-
cessively and any switching surges are
of no consequence since the video line
is connected only to the monitors.

Percentage Meodulation Measurement

The video signal obtained tfrom the
detector cireuit of Figure 2 iz shown
in Figure Jo. At any instant the height
of the curve above the zere volts line
corresponds to the instintancous am-
plitude of the r-f signal. Hence, 1f the
syne tips represent 10097 modulation.,
the modulation percentages
sponding to the blanking and white

Corre-

{Left)

Rear view of console with covers removed.

( Below)
Switch panel with covers removed.



www.americanradiohistory.com
www.americanradiohistory.com

levels can be measured from the curve.
However, since the waveforn monitors
are a-c coupled devices, only the a-c
component of the curve s ~hown on
the sereens: therefore, some method
nmist he tonmd for establishing the level
ol the zero voltage line. A commonly
u~cd method is to comnect the contaets
of a vibrator across the video line so
that it 15 periodically short circuited ;
howszver, this system is not very sitis-
factory ~ince the contact resistance of
the vibrator is rather uncertan, Unless
this contict resistance > sl com-
pared with 75 ohnis, an effective <hort
circuit is not obtained. A more rehiable
clectronie method s shown in Figure 4.
Sinee the video signal is negative with
respect to ground, it is conducted by
diode 17 and Ted o the monitor impuat,
it~ amplitude being reduced in the ratio
R, Ra+R,+R, where Ry s the diode
a-c reststance. The plate of diode 1,
is normally mamtained at a potential
more negative than the video signal so
that 1t passes no current. A\t intervals,
positive pulses are apphicd to the plate
ol 15 and they are conducted by the
tube and return to ground via R, and
R, For the duration of a |)i1|.~‘1—_ the
cathode of /2 becomes positive, 1))
ceftaes Lo pass current, and the voltage
mput to the monitors i< zeroo Tenee,
i series of interruptions occur 1 the
video signal and we obtain the trace
~shown in Figure 36 on the frame
monitor The level
of zero voltage ix established by the
bottom o1 the interrupting pulses. [he
A resistance of the diode /2 will
vary somewhat  with voltage, so R,
and R, are made as Targe as possible
i order that the monitor input voltage
~hall e direetly proportional to the
video line valtage. As in the ciase of
the monitor hridging eircuit, a peaking
coil [is conneeted inoseries with R
to correct the high-frequeney response
at the monitor i|‘|p'||l.

It is convenient to mzke the pulse
frequency equal to o maltiple of the
video frame frequencey since then the
interrupting pulses remain stationary
with respeet to the svne pulses on the
trame wirvelforim motitor sereen. s
condition is met by the pulse generat-
g circutt of Figure 53 as the frame
irequency of the video ~signal is locked
at hall the a-e line frequeney, The
changeover switeh in Figure 5 <hifts
the phase of the pulses 180° <o that

winveform scree,

they can be prevented from coinciding
with the vertical svne pulses.

Video Circuit

Figure 6 <hows the complete video
schematic of the console.” 'ush button
switches are used  throughout  ~inge
they  avoid through

passing inter-

— a4 nggm.ng Ly b v Metgr
Meter
Mtiplier
| L ... L]
E g el T Transmtter
Control gt
8 g T
1nput Trontlormer
Selec1or .
& Buriom) [ r re e = =~
- == — — —t $00
Shms
o l
i L
4 Burton) 1 —
£ _—
L4 | § Gaon Compentatsr
Control
— — —
on
AN Swiches I H
Monitoring Frequency
on Receer Monitor Manitor
et g tuer
Figure 7

Selrematie of the audio portion of the console,

mediate positivns when operated. The
input  selector switch  conneets  the
transmitter video input to any of five
incoming lines which wonld consist of
(for example) two lines from  the
studio, two from remote pickup re-
ceivers amd one from a test pattern
generator. The donput line selected s
connected to the video gain comtrol,
which iz a 100-0lim composition type
potentiometer, and resistances R and
enable  the  effective  terminating
resistance on the line to be adjusted
to exactly 75 ohms. The cable con-
necting the gain control to the video
amplifier must be of low capacity since
it cinnot terminated in the ami-
plificr. The four incoming lines not
connected to the transiitter input are
terminated by 75-olun resistors. R
at
which conneets any one of these lines
to the monitor selector switches, The
stgnal coming in onany line can thus

[\,!i

e

ete., the preview selector switch

I DudMant TA-129:A

be previewed before it s put on the
air. The two monitor selector switches
conneet, respectively, the picture nioni-
tor and the two paralleled waveform
monitors to the following positions :

juttons 1, 2 and 3. .. Video monitor-

ing points in the transmitter.

Jutton 4. .. Video detector coupled to

atitenna transiission e,

Dutton 3., Monitoring receiver,

Button 6., Preview selector switeh.

dutton 7. .. Transmitter video input.

An additional hutton (8 on the
wavelorm monitor switch connects a
O0-cps calibrating voltage. which can
he adjusted by a potentiometer, and
ix measured by o meter calibrated m
peak-to-peak volts,

In order that o quick calibration
check may be miade at any time. button
¥ is of the non-latching type, e when
pressed, it does not release any other
hutton and 1t returns 1o the off position
when the finger is removed.

Buttons 7, 2 and 2 on the picture

tConlinned on page 30

Figure 8

Block schematic of the

complete cansule.
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F=M Broadcast Netwwork
With Radio Links

Tue Rural Rapio NETwork of six
stations, which recently went on the
air was formed by ten leading farm
organizations of New York State be-
cause of inadequate coverage by a-m
facilities. The majority of stations are
and always have been located adjacent
to metropolitan and suburban areas as
a natural development in serving the
most  important audience from an
advertising standpoint. Conscquently,
large areas in the rural section do not
receive adequate signal strengths, es-
pecially at night, to avoid selective
fading. co-channel interference. and
summer static. Furthermore, the pro-
gram structure of the majority of sta-
tions which are receivable in the rural
areas is naturally designed primarily
for city and suburban listeners. There
is a large amount of program material
desired by farm listeners to which non-
rural stations cannot afford to devote
broadcast time. Although the rural
listeners have tastes similar to city
people and many of the same interests,
the intimate concern of the farm family
is with matters such as weather, so
vitally important to the farmer, the
prices of farm products, disease re-
ports and control. fertilization, and a
wide variety of other agricultural in-
formation essential to present day
scientific farming, The time of the day
that such material is bhroadeast is also

Operating room of one of the network stations.

Six-Station Network, Operating On 153.59 Mc, Formed
by Ten Farm Organizations in N. Y. State, Linked by
Radio Relay Covering Nearly 118,000 Farms Or About

76% of the Farms in State.

Each Station Uses 250-Watt

Setup With Four-Bay Pylon with Power Gain of Six.

by DONALD K. de NEUF

Chief Engineer
Rural Radio Network

highly important and makes up another
element of difference between broad-
casts to the rural areas as compared
with broadecasts to urban areas.

Wireless Network

With the foregoing objectives in
mind, the obvious answer to providing
service to these rural areas was by
means of a series of f-m broadcast
stations. To meet requirements, these
stations would naturally have to be
located in the center of each rural area
to he served and the greatest possible
height above average terrain was an
important element in achieving satis-

Equipment and lavouts at all of the stations sre

identical. Apparatus in top panel in the left hand rack is wused for the collcction of weather
information.

12 =
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factory coverage. At the same time, it
would be necessary to provide some
means whereby all six stations would
be programmed simultaneously on z
network basis. Wire lines connecting
the six stations together were out of
the question. They do not exist in
such areas and the cost of providing
such facilities would reach an astro-
nomical figure. It was, therefore, de-
cided that it would be necessary to
locate each station in a manner which
would permit it to relay to or from
the adjacent station. In plotting the
actual location of such stations, two
separate elements were involved. The
geographical position of each station
with regard to its adjacent station was
important from a relaying standpoint,
as well as consideration of achieving
a satisfactory f-m broadecast service
area by each station.

Locations for each of the six stations
was established on this basiz with the

Microwave dishpan antenna satop the Ithaca

Savings Bank Building which is used tn beam

programs to Connecticult Hill where they are

channeled to the six stations in the network
chain.
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Above and below, topegraphical profiles between cach of the stations in the Rural Radio Network.

least possible compromise in achieving
the two requirements simultaneously.

On page 15 appears a map of the
loation of cach of the stations involved,
its approximate S0--microvolt contour,
distance between stations, and the ele-
ation above sea level of each station, It
will be noted that an optical path exists
between adjacent stations of the net-
work. The overall 3-microvolt serv-
ice area contonr embrices nearly 118.-
000 farms, or about 769 of the farms
m New York State. There is an ap-
preciable overlap in the service area
of each station with that of its ad-
jacent station.

Mountaintop Construction

On October 15, 1047, the six stations
received their construction permits.

Construction of the buildings and
roads at five sites was commenced and
carried through during the entire
winter season, The carrving out of the
project at this time of the vear on
2,000-foot mountaintops in some of the
most remote parts of the State offered
a wide variety of problems and an op-
portunity to use considerable imagina-
tion and ingemuty. High winds, tem-
peratures below zero, and heavy snow-
Talls complicated both aceessibility and
construction. Telephone service at such
retote locations was non-existent.
When it eventually became available at
a few locations, it was only on the basis
of rural party-line service already

overloaded with as many as fiftecen sub-
scribers to a line. Consequently, one
of the first tasks was to establish a
radiotelephone communication system
between the points involved and the
field jeeps to permit the transmission

and reception of information, instruc-
tions, emergency service orders, and
the like to be carried on relating to
installation, testing, and operation. It
is not an exaggeration to state that
without the use of =uch facilities the

Aititude -Feet

Alfitude - Fes!

»
Distance - Miles

>

F e 3 *_‘b*‘.'f‘
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Erection of the first pylon antenna at the De Ruyter station.

project now contpleted wouid have been
almost a physical impossibility.

Inauguration of Nefwork

The network with five stations went
on the air June 6, 1948, with the sixth
station at Turin under construction
and scheduled to commence operations
in the early Fall. The construction of
the Turin station was postponed until
late Spring because heavy snow falls
in the northern part of New York
State made building operations com-

Donald K. de Neuf at facsimile equipment now
bheing tested in an experimental multiplexing
system,

14 o

pletely impracticable during the winter
seaAsoN.

Choice of Equipment

The operating rooms of the six sta-
tions are identical. Each station em-
ploys, at present a 230 watt transmit-
ter!. with a 4-section pylon antenna®
affording a power gain of 6. supported
by a 100" steel tower. The effective
radiated power of each station is 1.300
watts,

Crystal-Controlled Receivers

Each station also has crystal-con-
trolled fixed-frequency receivers® for

Trailer unit used for remote broadcast pickup.
Programs are relaved by way of a 50-watt trans-
mitter operating on 153.59 mc. A wire recorder
is included in this van for program material
which does not call for live transmission, Truck
also has a 35-watt p-a system for use at public
#atherings such as farm meetings and fairs.

COMMUNICATIONS FOR OCTOBER 1948
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relayving purposes, and sixteen-element
parasitic 34-db gain arrays ave utilized
for relay reception. Measurements are
made daily over the network to main-
tain a distortion standard of 19 or
less, and a signal-to-noise ratio of 60
db or hetter.

Recording Facilities

Each station is also equipped with
dual turntables,! recorders® and a
small studio permitting the origination
of local programs over the network.
although the master studios in Ithaca

1G,E. 2RCA. 3REL 670-L. +‘RCA. +"Presto.
Smith-Meeker.

The Rural Radio Network mobile truck.
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1ecd the majority of the programs. The
relaving  stations are cquipped  with
emergeney power i the form ol Ta-kw
seneritors’  with automatic
switehing  facilities from  commercial
power, The Turin <tation is an exeep-
tion in thitt it generates all ot its power
by means of 15-kw dliesel units" in
duplicate, Aecessihility at this location
i~ dillicult during the winter seison,
and fuel Tor heating and the diesels is
acconmiodated by 12.000-gallon ~tor-
age Tacilities, sutheient 1o operate the

gitsoling

station continnonsly for a0 period of
foar months. Dormitory and - kitehen
facilities fur the station personnel are
provided.

Remote Arec Locations

The statioms, Tocited in remote arcis
O IO LN tops e i unigue posi-
tion ta collect infornution,
Con~cquently, in cooperation with the
Ux Weather Bureane each station is
heing equipped with @ set of meteora-
logrical instrmments® and the informa-
tron derived will be l‘v]ml'lvll ll:lil}' over
the network to the Weather Burean or-
fice in Alhany. The instruments con-
sist af wind veloeity and direetion in-
dicators, thermometers,  hyvgrometers,
Daroteters, and precipitation gauges.
Some ol the indisators on this equip-
went may be seen on the top panel of
the left hand vack e the

pagre 12,

weitther

view on

Broadcast Operations

The network naster control room is
located i Ithaca as are the network
studioss Programs are fed from this
location to the master station of the
network located on Connecticut Hill,
by means of @ H05-me st oransmit-
ter o distance of 9.5 niiles. The re-
cetver output of this cirenit ix fed
through a control console amd a limit-
ing amplificr® to the {-m broadeast
transnmitter. Kach  station through a
~imilar console ix cnabled to switeh the
network to operate in cither direction,
or to originate local programs.

Nemo Unit

A Nemo unit” consisting of o tradler
hauled by a H4-wheel drive Jeep s
utilizad for remote broadeast pickups.
Programs are relayed hy meins of a
SO-witt transmitter operating on 13275

AL UL Stewart. G
ok " Rensh,

*Langevio 'rogar.

anrensa
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o Tromsew ner
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e et Mo tor 8.

Generol Purpose}

From wyfC
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—O.
4

65_] oo[

Remote 8C Pichup un.t

Black diagram of recciver and transmitter arrangement at WVYCON,

This sctup is also used at the

other stations.

me. Thix unit is cquioped with a 3-kw
gas-driven generator to supply power
at locations where no commerceial pow-
er s available, or when a power failure
ocenrs, A wire recorder!™ ix included
for program material which docs not
call Tor live transmission, A\ 33-watt
p-iv svstem is installed in the unit for
use at public gatherings such as farm
meetings and fairs,

Approximate serviee areas of the f-m stations in the Rural Radio Network.

Mulipiex Tests

Experimental multiplexed  facsimile
tests are now heing prepared, utilizing
a frequency-shife subcarvier which does
not impair the f-m aural  broadeast
standard  of  50-15,000 cvele quality.
This subcarvier operates within the
Irequency range of 225 ke (black) to
27.5 ke (white),

At point [ is WFNF,

operating on 107.7 mc, in Wethersheld; 2, WYRBT on 1019 me, Bristol Center: 2, WVEC, 95.1 me.
Newfield: 4, WVCN, 105.1 me. De Ruyter: §. WVCV, 1019 me, Cherry Valley: and 6, WVBN,

107.7 mc, Turin.

Relay pickup points are indicated by the wireless line.
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Microwave Tower Automatic
Fire Protection System

Remote control fire-fighting station located nea-

the cylinder source. From this pont additioral

barks of cylinders can b= released manually te

combat fire that might persist in upper levels
ufter initial automatic cischarge.

Main and reserve banks of cvlinders, each cone

taining 50 pounds of carbon dioxide which are

located on a steel grate platform below the 16tn
level

Labs, Workshops and Conference Room Atop 300-Foot
Tower Protected by Built-In Carbon Dioxide Extinguishing

System.

by S. G. FRECK

Manager, Industrial Division
Walter Kidde and Co., Inc.

FIRE coNTROL, ever an important fac-
tor, is particularly essential in lab-
oratories where extremely delicate and
valuable equipment is stored,

Cognizant of this problem. the staff
of the FTL microwave tower at
Nutley, N. J, provided for an ex-
tinguishing system to protect seven
separate levels, three large enclosed
landings and several platforms, begin-
ning 212 feet above the ground, where
are housed microwave equipment in-
stallations, workshops and conierence
rooms.

Protecting these work levels normal-
ly accessible only by an enclosed eleva-
tor, with their special hazards, is an
automatic carbon dioxide extinguish-
ing system!.

Beneath the first operating level, the
sixteenth, on a steel grid platform are
thirty-two 30-pound cylinders of car-
bon dioxide, manifolded together for
discharge in banks of eight main and
eight reserve to the levels above (or
sixteen matn and sixteen reserve to the
large conference room on the 20th
floor) in case of fire. The carbon
dioxide is stored in the cylinders as a
liquid, under 830 pounds per square
inch pressure.

Nerves of the automatic extinguish-
ing system are twenty heat actuators
strategically located throughout the
laboratories, workshops, and confer-
ence room on the seven levels. Ex-
cessive temperature rise due to fire in
any of these areas would set off these

1Designed and installed by fire Drotection
engineers of Walter Kidde & Company.

(Right)
The FTI. microwave tower where automatic fire
protection system has been installed.

(Left)
Heet actuators at either end of 20th floor con-
ference room ceiling which can set off alarm in
case of fire. Fire-killing carbon dioxide dis-
charges through multi-jet nozzles concealed be-
hind circular ventilating ducts.
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heat actuators, trip a Lowe release and
ring an alarm.

A time delay mechanism allows less-
than-a-minute interval for personnel to
evacuate the tower work levels befora
automatic valves on the storage cyl-
inder heads open. Released carbon
dioxide rushes, under its own power,
through rigid piping and is automati-
cally directed to wide dispersal dis-
charge nozzles located on the particular
floor level where fire has broken out.
When it leaves the nozzles, the carbon
dioxide turns into an inert gas and ex-
pands to 450 times its stored volume.
Discharging gas pressure automatical-
ly operates trips to close doors leading
to all levels. There are fifty-eight dis-
charge nozzles in the total area pro-
tected and they are so placed that they
will totally flood the fire space.

Carbon dioxide is an ideal ex-
tinguishing agent for electrical fires,
as it is a non-conductor of electricity,
will not harm the most delicate equip-
ment, and it leaves no messy residue.

If a fire persists in any space in the
tower after automatic discharge of the
initial eight or sixteen cylinder bank,
additional banks of cight cylinders can
be discharged manually at remote con-
trol stations near the cylinder source,
or on separate levels near entrance
doorways.

r

et et
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Tell us your needs. Quite prob.
obly we can be of value to
you in yovr planning and
productian. Your inquiry will
receive cersonal and experi-
enced atlertion.

— ———

|

| ...punching dies ayailable
| inendless [ /z/%/ for
. COSMALITE
JCOIL FORMS

Manufacturers of radio and television receivers
KNOW the outstanding advantages cf COSMA-
LITE in both performance and price.

There s a further saving in time and costs through
the use of our extensive number of dies available

to purchasers of Cosmalite Coil Forms.

Tiop LS. Fat Y

7. CLEVELAND CONTAINERC

6204 BARBERTON AVE. CLEVELAND 2, OHIO f
» Al —fibre Cans - Combima-ior Metal and Paper Cans
* Spirally Wound Tubes anc ‘lores for all Purposes
« Plasitic and Combination Prper ard Plastic Items

® - *

PRODI CHON PLANTS i3 at Flymouth, Wisc., Oglemshury, 1.9 Chicago, Sl Detrail Mick., Jameshurg NJ.
PLASTICS B YISICA at Plymouth, Wizc, « ABZZSIYE DIYISIIN a) Cleveland, Dhio

SMLES 0 FICES: Room *632. Srand Ceatral Term _Blag . Nev “ork 17, N.Y_ akso 647 Main St Hasitord, Cona,

CANACLE PLINT: The Cleveland Codtalazn kanada, Ltd P-escott, Ontarle
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The KLEE 5=KW =M

(Left)
General view of the lavour at the station. G. H. Menderson.
transmitier operator. is at the control console. At right fore-
gr:xund is a turntable' which is used to provlde emergency
transcriptian facilitics as well ay test tr'mscrmtmnq Ta the right
of the eortrol console is a phase moniter.” mounted nn wheels.
whieh enables the operator to move the monitor ciose to the
cnntrol console so that the metert may be casity read. The phase
monitor can be turned completely around while plmmm. adjustments
are being made to the cxtreme rlghl hand trunsmitter cubicles. To
the right of the KLEE nameplate is Paul Huhndorff and to the
lefe. K. E. Sively of Westinghouse.

Ritht: Another view of the transmitter” room. fn this view G. F. Rushing transmitter operator, i» at the control console. The "scope
was uscd initislly hecause of the delaved delivery of the modulator. However, the ‘score has heen found very !mnd) in providing additionsl
information ahout the carrier and i» now used in conjunction with the modulation monitor.

THE TRANSMITTING §ITE, ever the millivolts per meter ), centered on the rangewient. was completely  pretabri-
major item in an a-m installation, re- Houston metropolitan area. cated’ in Fort Worth and hauled 10
quires careful evaluation for direc Houston by truck. The towers are
tional coverage pessihilities. [n select Antenna System of steel girder type construction, 207
ing the location tor our station, ior ) } squire and sectiomnlized in 20V see-
instance, we were interested in center _O_“" ERETna sysion which ?’0"5'5‘5 tions. Prior to the erection of the an
iug the lobe on the Honston metro- ~ © tour 400" towers in an in-hine ar- tenna svstemt all iour concrete sub
politan area, and therctwe chose « \Preiabrication by Johonie Andrews Tower hases were poured. During a period
i 3 3 Vi 1 Construction Co. { -oN] .3 oy
point 14 miles due norih of the city be S nducted by Steve Kershaer and William of approximately 30 days, the base
cause our +-tower directional arrav Fnen;)nngx of A. D. Ring and Co, Washing pedestal nsulators were mounted and
provided a strong souwthward lobe (23 "“ffedcran the first tower secrions hoisted into
High voltuge power cage. In the right forciéround is u dry type . F. Weinzel, transmittee supervisor, encrgiciog the sir blower
plate transformer with mudulution transtormer snd choke located circuit.  Note the mcpu‘tmn window und standoff insuiators in
adjacent. Pnwer cage is enclosed, interlocked. g¢rounded. and the vertical sectien of the air duet.  Incidenwlly. a dual blower
honded for safetv ressons. svstem is provided. vne blower being in use and one 4 spare. The

intake air for the blowers is taken direetly from the outside of
the boilding through an asirmaze type fitter.

18 o COMMUNICATIONS FOR CCTOBER 1948
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Installation in Houston. Texas

Transmitter Site Selection Procedure. . . . Use of Four
400-Foot Towers In-Line Antenna System. . . . Phasing
Methods Adopted. . . . Pummy Antenna Employed in
Tests. . . . Application of Measurement Techniques Such

as 'Scope for Modulation Monitoring. . . . Maintenance

Practices Followed.

by PAUL HUHNDORFF and R. E. SIVELY

Chief Engineer, KLEE

plice. Then the apper seetions were
hotstedd into place. The
wuved thronghont their length,

The antennza patterns were suljuste |
by setting up the computed ratios ane
phise angles as dmdicated by the phase
wonitor,  When these values were es-
sentially o accordance with the come-

towers were

puted vidues, cross miminue measure-
mients were made o determine the posi-
Vdjustinents were
then nmide and the patterns were essen
tiadly i acceordanee with the computed
Jruterns.
Non-direetinmal
then mivde to determine the efliciency
of the non-divcctional vadiators, The
sonth tovver was used as a nondiree

tion of the mimma.

MCSUreNent s were

vonal radiator and s base impedance
was fomned to he 304 4+ 5 835 ahmes,

Proof of Performance

Inothe proo of  pertornanee rests

o field imtensiny. meters amd wo
station wagons were used oo make
neinsnrenients ot various points, One

o1 the station wagons was equipped
with amobile telephone it frnished
lb} the hocal ll‘l(‘]lhlllll' conpany.,

FThe il points were adjusted o o
tfine pomt by talking to one man at the
transmitter phasing control, while one
man in oo statiom wagon was drivinge
baek aned tarth 1o the nall point,

Phasing

Many honrs were spent in phasing

the ~tation by tiking  field  strength

RCA 7002 nmvarsal head, ROX WM 300,
Kk Johnson phasingg cquipmaonr.
"Westinehonee 5 IV 1T Skw bioesinitiers,

- |
Westinghouse Electric Corp. E i
nmicasurements in the nall point to nnd v ] 1
out how many degrees deviation ean - : ‘ ]
he allowed and still remain in the i
licensed value,  Some tower phiasing is ;
very eritical and a 19w 1147 or 2¢ =
phase shive will ereate a large change l
in the nll~. This was all done prios | "
to the 24-hour eperational duty o find ¢
out the stabilite of the phasing design. :
11 wis alse donnd that changes in ;:
~edsons Trom wet wodry have a definite i
CContinned on page 33 |
Below : 'l ransniitter building with towers 7
and 4 in backdround. Bu.lding is of conercte 1
stab foundation. with brick walls and plaster
interior, and is substantially fire-proaf, In- | 1

eluded in the transmitter building is a «mall

wed bvoone of the
uperstors,

apartment

Orverall svien

shape and approvimately 401

tawer

www americanradiohistorv com

wl the terrain surrounding the
nll. are

transontter

KLEF t-ansmitter.
gused.  \n i m anteann has
2 tor itre fem werction.

been

i
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r, Reflex-

FTATORS of the
Freflex tvpe, 2K26 and
2K 56, mtended primarily for use as
local oscillators in microwave receivers,
have been announced by RCA. Thev
are also useful as frequency-modulated
sources in low-power transmitters for
relay applications, as local oscillators
in microwave spectrum analyzers, and
as pulse-operated oscillators for testing
circuit response.

The 2K26 is designed for operation
in the 6,250- to 7,060-mc range, where-
as the 2K56 is designed for operation
in the 3,840- to 4,460-mc range. Both
tvpes have a power output of about
100 milliwatts.

In both tubes the resonant cavity
and its associated mechanical tuning
mechanism are integral parts of the
tube.

The mechanical tuning provides a
method of making broad adjustment:
of frequency. The 2K26 can be elec-
trically tuned to give about a 33-mic
vernier adjustment of the irequency,
while the 2K56 can be electrically
tuned to give about a 35-mc vernier
adjustment of the frequency,

When using the 2K26 as a c-w os-
cillator, class C, at 6.660 mc (operat-
ing mode AY), with a 34”"x114” wave
auide, the d-¢ resonator voltage is 300
d-¢ resonator current 23 ma: d-c re-
flector voltage range” -63 to -120; d-¢
retlector current less than 7 micro-
amps : half-power electronic-tuning fre-
quency change® 55 mc. and power out-
put 120 milliwatts,

Instatlation and Applicatian

Bases are standard octal base modi-
tied to pass the coaxial output line. A
suitable socket can be obtained by tak-
ing an octal socket, removing clip from
pin 4 positon, and dritling the pin open-
ing sufficiently large to admit coaxial

20 o

output line and the surrounding trans-
dueer coupling. The tube may be
mounted in any position and must be
rigidly fastened by a suitable clamp on
the base of the socket mounting. Such
i clamping  arrangement will guard
against any excessive strain on the
coaxial output line, since bumping or
continued pressurc on the output line
will damage the tube. The tube must
not be clamped above the shoulder of
the header skirt.

The coaxtal output lite of the 2K26
is coupled to a 34” x 134" wave guide

through a wide-band coaxial trans-
ducer coupling unit.
This transducer or its electrical

equivilent must be wsed to nsure tube
interchangeabilitv and satisfactory
tuning characteristics. In addition,
the standing-wave ratio at the coupler
should not exceed 0.8 db (1.1 voltage-
standing-wave ratio).

Shiclding of the reflector and the
resonator voltage leads as close to the
tube as possible i: essential to avoid
modulation of the tube output by anv
external voltages.

The cathodes of the klystrons are
usually operated at a negative potential
with respect to ground.  Consequently.
the heater transiormer must be in-
stilated to withstand the maximum ac-
celeration voltage of the tube. The
cathode may he connected to one side
of the hieater or the center tap of the
heater transformer secondary,  When
cathode and heater are connected to-

Woltage mode~ are regions within the total
range of the reflector voltage in which oscil-
Jations \\:ll occur. Oscillations will not occur
tn the regions hetween niodes. Mode 4 has been
chosen because it represents the best compromise
hetween optimum power output and u wide
clectronic tuning range.

2Adjusted for maximumi power output at the
given operating frequency.

3Change in frequency between the two half-
power points when the reflector voltage is
varied above and below the point of maximum

power outhut corresponding to the given fre-
quency.
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gether. comnections 1o the cathode
must be made directly to the cathode
contact on the tube socket and not to
the heater lead. When the cathode and
heater are not connected together, the
heater-cathode voltage should not ex-
ceed 30 volts,

In most applications the positive
side of the power supply is at ground
potential.  Comnscyuently, the shell
which is integral with the resonator is
at ground potential. In some applica-
tions the shell is not at ground poten-
tial. ‘Therefore, to protect the user
from coming in contact with the high
voltage, it is essential that the klystrors
be surrounded by a grounding shield
and mechanically tuned with an in-
sulated tool.

The reflector clectrode is connected
to a small cap on the top of the tube.
The power supply connected to the top
cap must be insulated to withstand the
total acceleration and reflector voltage.
The reflector voltage must never be-
come positive with respect to the
cathode.

The mcchanical tuning mechanism
of the tubes are designed to permit an
occasional adjustment of frequency
They are not recommended for usc
where continual or frequent adjust-
ment of frequency is required.

Klvstrons of the reflex type that in-
clude a resonator as an integral part
of the tube are broadly tuned by chang-
ing the resonator-gap spacing.  One
wall of the resonator is a flexible dia-
phragm which is the flat disk (where
the diameter of the wbe changes) just
below the reflector cap. The smaller
tube diameter, which is the cylindrical
portion of the tube surrounding the re-
flector electrode, is supported on one
side by a tuner back-strut which acts
as a hinge. The other side is supported
by a tuner bow on which the frequency
adjustment screw i= mounted.
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Switches in small offices do
a distant operator’s bidding.

IT TALKS WITH FINGERS

For those who want to talk, Bell Labora
tories scientists developed the telephone. For
those who prefer the typewritten message,
they developed TWX — Telerypewriter

Lxchange Service.

Fingers on a keyboard send your message
to be typed by one or scores of other tele
tvpewriters selected at your request from
the 21,000 instruments connected to the
Sell System’s nationwide TWX network.

As in telephone service, your TWX con-
nection is set up through switching systems,
manual or mechanical, as best may serve,
And over long distances your message travels
economically with many others on the same
pair of wires. All these technics are prod-
ucts of Bell Telephone Laboratories rescarch
in the telephone art.

TWNX is today a vital link in the nation’s

,"“!‘M{n'{'i'?, BELL TELEPHONE LABORATORIES chain of communication. And year by vear
gg’ W EXPLORING AND INVENTING, DEVISING AND it benefits from the stcady grou'rh of the
ki || PERFECTING FOR CONTINUED IMPROVEMENTS leoh hich carries i
. 4  AND ECONOMIES IN TELEPHONE SERVICE. ter¢phonc system which carnies 1t.

LATED &
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A Report On

THERE ARE TWO WaYs 10 interconnect
tv stations for network operation or
for handling of programs originating
outzide the transmitting ~tudio. These
are microwave radio svstems operating
on frequencies where the channel-
width requiretuents represent a small
percentage of the operation irequency
or the nse of coaxial cable with boos-
ter points located sufficiently close to-
gether to permit passing the required
bandwidth without excessive attenui
tion. A wide varicty of methods are
already in use or destined to come into
use during the carly fnture using mi-
crowaves and coaxial cable tacilities

In one system a tv transmitting sta-
tion iz picked up in a conventional
manmner on a receiver wd then the
video is transierved by microwaves the
rest of the way. Thiz climinates the
need for the fivst station in the micro-
wave relay setup, New Haven, Connec
ticut. picks up New York in this man-
ner on a hilltop within New York's and
New Haven's horizon. The program is
then transferred to a stmple mierowave
transmitter at that point and the pro
gram is sent direct to the tran~mitter
in New Haven for rebroadeast. Gen
cral Electric uses a simtilin method. but
with additional microwave relay points
for transferring WXNBT  programs
from New York to Schenectady.

The AT & 1. system hetween
Washington and Boston with a choice

of wav pomts use: microwave relay
facilities between Boston and New
York. At New York, coaxial cable is
plugged in for the route to Washing-
ton.  The system is expanding in hoth
nicrowave relay stations and coaxial
cables and will eventually become na-
tionwide m coverage.

[nterconmecting  microwave  relay
svstenis such as the Philco and NBC
microwave networks are another net-
work arrangement.  Philco owns 2
svstem between New York and Phila-
delphia which operates on ahout 1,400
nic. It continues to Washington, D. C..
with a Baltimore way-point over NBC
microwave facilitics on about 7,000 mc.

The Western Union microwave relay
svstem for handling large numbers of
multiplex channels also can accommo-
date two wide-band television channels
of about 4% me bandwidth.  These
channels are common carrier facilities
for the v field similar to that available
irom the Bell System.

AMicrowaves have had to overcome
a head start by coaxial cables. The
magnitude of the Bell =ystem coaxial
cable program ix illustrated in Figure
1. In late 1946, a total of 2.700 miles
of coaxial cable was in existence, New
construction wis continming at the rate
of nearly 3,000 miles per vear. Not all
of these coax lines are vet available
tor the handling of tv programs until
additional provisions and satisfactory

Flidare 2 1Ll

icrowarve TV Networks

booster  ~tation  scparations are pro-
vided,  The_current progress  new
coaxial cable construction is subject
to modification and re-iletermination
as microwaves demonstrate their suit
ability to do the job techuically bettey
and Anancially less costly.  Figure 2
~hows the latest Bell Syvstem television
network routes planned or already ex
isting in the United States, no lis-
tinction being made between micro
waves and coaxial cables in provuding
program relaving facilities, A basic
charge of 833 per airline mile per
month for cight conseentive hours o
aperation is currently the rate for the
use of these facilities. NService bevond
cight consecutive hours daily s at the
rate of §2 per hour per airline mile on
a monthly basiz, .\ fat charge of 350(
per month per terminal conneetion has
also been set. In the case of serviee
hetweenn New York and Philadelphia
mvolving an airline  distince of X3
miles, the charges are $2.905 per mottth
for cight hours of consccutive operi-
tion per day. phis #1000 per month for
two terminal connections. Every ad-
ditional hour per day costs $186 pe-
month.

IFor occasional use, the charge for
the first hour between New York and
Philadelphia is &1 per hour per air-
line mile plus $200 per terminal con-
nection and S0 per hour for the use
of vach ~tation. This adds up to $303

Figure 1T 1 Belaw)

Coaxial Srduses which microwsve redss svatems
pagmest or  parallel.
rouxial enbie now under copstroction or fosralied
aml ahe opew Diges indicnle coaxiul canstrection
planned

The colid ling  indizabes

fer  the . pext dew  viars (AT R

Bell Kyorsw ),

Existind and courrenthy proposcd coevial cable and microwave relay rovtes ol the Bell Svoiem, =6 of Juse P98 This does oot inclade neo-televiston

nedwerk facilities imvalvied narrewsr chasnet bands,
romies to ke indtalled im 194% and 1952 are indicnced by dashed limes: and frisndles

22 o
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Recently Completed Survey Provides Pertinent Data on
Coax Microwave Costs, Present and Possible Routes in
Middle West, South and Far West Areas, and Detailed
Analysis of Boston-N. Y. Link, Equipment Used and Its

Operation.

by SAMUEL FREEDMAN

New Developments Engineer

DeMornay-Budd,

for o program oceurring only onee and

lasting one wur,  Fach  additional
honr within the same month, where

e terminal stations have been et up
in accordance with the foregoing, costs
2103 or minus the two terminat station
charges of 8200 each.  Transmission
over video chamnels are for sne-way
mly.  An additional chanel and sepa-
rate station connections are used for
teansmis~ion in the other direction.
The technical ~uperiority of micro-
waves Hes in it~ ability to handle =
wider bandwidth with greater ~epara-
tion between repeater-hooster stations,
At the present time. coaxial cable can
handle the required handwidths only
Iy kl'(']ling the I‘L'p(':ll\'l'—ln yoster station~
Soser together, The present practice is
to keep the booster points eight miles
wpart. With snch ~pucings, it is current-
Iv feasible to handle te programs with
a2 7-me bhandwidth, To wse o wider
bandwidth, the attemation becomes ex-
ceasive between the cight-mile coaxial
booster pomts, A\ coax cable can han-
dle any bandwidth provided mereased
ttenuation with inerease in bandwidth

Figure 4
[taute of the microwave relay system between
Bostan and New York, Changes in  direction
at wvach point minimizes the possibility of the
sharply beamed <igoals heing picked up from
more than the adjacent stution, should beveond
horizon communication be possihle.  (Conrtesy
Helt Telephone Labs.)

ine.

i~ compensiated by climer spacings ot
coux booster pomts for the amount of
signal level introduced into the cable,
The Bell System limits their miero-
wiave network to the 2.7 me bandwidth
~o that they may interconnect with the
coax cible syaten,

When the subject of relative cost
per chamnel arises, there are many in-
teresting factors which ¢an be cited
jor hoth coaxial cable and Tiicrowave
relay stations. A coaxial cable as
buried in the ground actually com-
prises several coaxial cables within the
<ame ~heath.  An example is the cight
coaxial tube lines, each a channel in
itself, involving a material cost of .
dollar per foot for the overall cable, or
about $£35,000 per-mile-material  cost.
Thi~, however, is a fraction of the over-
All ecost for a coaxial cable system.
To this figure must also be added the
cost of repeater-hooster stations every
dglht miles, right of way, burying the
cable underground in a variety of ter-
rain and special cquipment {or han-
Hing video programs. When all ele-
ments of cost are included. the cost
sungooas high as £30,000 per mile,
The figure varies greatly in different
Areis,

On the other hand, experiences with

Figure 3
Unattended microwave reluy
ing the hofizon and signal stremgth, typical of

sation for repews

the seven intermediate stations on hilltops  he-
tween New  Yurk and  Boston. Wavegaides
extend up through the roof to vivvated gntenna
platiorm suppoiting four horn-type metal lens
antennas, Two ure beamed to the direction of
Boston and two are beamed towards New York.
(Courtesy A. T. & T. Long Lines Department).

the New York-to-Boston microwave
riclio avstem may indicate that micro
waves are not markedly cheaper than
coaxial cable per video channel.  This
nmay be true because of the complete-
ness of installation and elaborate pro-
vizions for assuring completely reliable
performance. This system has all re-
peater  stations  housed  in excellent
buildings costing about $60,000 cach
and  paved access roads which cost
about $30,000 per station. In addition
there are the excellent vantage points
acquired  for locating the  stations,
power lines, order and alarm wires,
emergency power, miscelancous uuli
ties, etc., all of which have been costly,
\H equipment i~ duplicated so  that
communication unimpaired when
any unit 15 in need of maintenance or
repair.

A typical  repeater-hooster  station
between New York and Boston s
~hown i Figure 3. These stations are
designed  for  unattended  operation,
made feasible by a landline alarm svs-

I~

Figure 5

Repvater and branching filter setup used in microwave net setup.

(Conrtesy Bell Telephone Labs.)

www americanradiohistory com

13 oo r e man
} . ) E Antennos B'F‘:{'l‘;h,';W Repeolers B,,':‘l?""i':'sm Antennos
B e AL =
5
e e Tme ‘J Chonnel }
o’ La : G ! |
R ; — — '—_J o : t2
Lo o i | [ :»- i —-—
, .___.-‘.N. X § \ [ N— | |
: S . \ Chonnet I @55 ta
..‘/- & K,.‘/-BS | nne ,’__’r | Be2=
O - i o LI s | : Receiving
| g L : ! {
a =t
.,..‘,-...-)---"" T . _-é) (ﬁ_[_“ Chorlmel ’l——L— i
" i t2 l— L= Sal i
e ¥ — —_—- Sy - —
j“{j‘% l fa ; . \l r Chonnel :"—‘ { f3
s o Key | 2 I
——o— Primory Route Recewing L__ L | | j Tronsmitfing
------ Possible Bronches o ST
to Cities
COMMUNICATIONS FOR OCTOBER 1948 o 23


www.americanradiohistory.com
www.americanradiohistory.com

-hp- 204A AUDIO OSCILLATOR

Range:
Distortion: 1%

Output:

Response:;

Range:
Voltage:
Accuracy:

Input:

Portable, light-weight, completely
hum-free, weather-proofed, designed
for general use where power sources
are not available—that’s the new -5 p-
204A Audio Oscillator and 404A
Vacuum Tube Voltmeter. Now —
anywhere, anytime — you can accu-
rately makc geophysical, remote
broadcast line, carrier curfent, strain
gauge, telemetering circuit, telephone
and relegraph, motion picture sound,
marine and aircraft circuit measure-
ments. And in the laboratory, these
instruments make possible complecely
hum-free measurements.

-hp- 204A Audio Oscillator

Like other -bp- oscillators, the new
-bp- 204A is easy to use, requires no
rero setting. Tuning is direct or by a
6:1 vernier control. Frequency range
of 2 cps 10 20 kc 1s covered in 4 decade
ranges. Five flashlight and three 45 v
“B” batteries are casily accessible,
mounted in rubber-lined anti-corro-
sien case, balanced for over 60 hours
life. In average use they need be re-
placed only once every chree months.

24 o

2 cps to 20 kc

5 v into 10,000 ochms
Flat within — 1 db

PRICE:

$175

FQ8 Paie Lite

2 ¢ps to 50 k¢

001 to 300 v, 11 ranges
= 3% to 20 kg

10 meg., 20 uvufd shunt

Entire instrument is mounted in a
welded dural case with splash-proof
cover. All components are instantly
accessible for servicing. Neon on-off
pilot light shows when oscillator is
operating. Size 10V5” x 1015 x 117,
Weight 24 lbs.

-hp- 404A Vacuum Tube
Voltmeter

The new -bp- 404A battery voluneter
1s designed for a-c measurements from
2 cps to 50 ke, at voltages from .001
to 300 v. The 404A is modeled after
the -hp- 400A voltmeter, but has 10
times the sensitivity. Input impedance
is high (10 megohms), and accuracy
is within =+ 3%, 2 cps to 20 ke, = 76,
to 50 kc. The instrument is also useful

Avudio Signal Generators

Power Supplies
UHF Signol Generotors
Frequency Standards
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Amplifiers
Squore Wave Generators
Noise and Distortion Analyzers

by |

as a hum-free amplifier, wich stand-
ardized gain up to 60 db. Operation
is virtually independent of battery,
temperature of humidity changes.

A linear meter reads rms sine wave
values, with continuous db readings
from —G2 o +52 db. 11 voltage
ranges selected with a single switch;
no other adjustments necessary dur-
ing operation. Neon on-off warning
light, welded dural case. splash-proof
cover. Size 714" x 1014 x 9. Weight
14 Ibs. approx.

Early Delivery! Get Full Details!

HEWLETT-PACKARD CO.
1495 Page Mill Road, Palo Alto, Calitornia
Export Agents: Frazar & Hansen, Lid.
30! Clay Street. San Francisco, Calif., US.A.

Electrcmic Tachometers Frequency Meters
Audio Frequency Oscillators  Atenuctors
Wave Anolyzers Vacuum Tube Voltmeters
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schematic of terminal, jncluding monitoring and distortion measuring circuits.

(Courtesy Rell

Telephone Labs.)

tem with step-by-atep provisions to in-
dicate at a distant maintenance center
what the conditions are at the unat-
tended relay station. An example is a
14-function step-hy-step selector sys-
tem, which in the case of the Jackie
Jones mountain station, makes known
at the Southfield, N, Y., maintenance
center (12 miles away) which of the
following typical conditions may exist:

(1) The opening of the duor tomake
possible entry into the building.

(2) Temperature conditions (high
or also low ) and on which specific floor
in the building.

(J) Equipment fimetioning or non-
functioning.

)y PFature of ouotside conmiercial
power,
(31 Whether interim  emergency

power irom Dbatterics and a converter

IS 11 1Ise.

(6) Whether main auxibary  gas-
driven generator has started up, reached

a stable operating condition and taken

over the load irom the interim emer-

geney power.

The stations nornially operate on
ottside cleetrical power.  \When power
fails, there often is a gap of time be-
forc the gas engine generator warms
up and dependably functions.  To pre-
vent an interruption of even a few min-
utes, a bank of storage batteries auto-
matically  operate a  converter-con-
verter setup capable of providing suffi-
cient power within two seconds alter
the outside power fails.  In the mean-
while, the gas engine generator starts
up and s allowed to reach a stable
operating condition i about eight min-
utes. It then automatically takes over
the load indefinitely  nntil  outside
power is restored or as long as suffi-
cient fuel is available in the storage
tanks. The converter-converter then
ceases to function,

It is still too early to arrive at the
full cost of the system sinee it was the
first full-scale trial of microwave re-
laying under actual operating condi-
tions.  Many of the economic and
technical aspects of microwave relay-
ing as a means of providing circuits
for tv. multiplex telephony and vari-
ous broadband services had to be de-
termined. It iz conceivable that the
syitem to date may exceed in cost what
coaxial cable might have involved be-
tween the same cities.  This could
have been brought about by the great
mterest in the subject, large amount
of engineering time devoted to micro-
wave planning and the fact that only
two channels were provided in capital
facilities that could accommodate sev-
eral. It 15 generally anticipated that
microwave relays should be cheaper
than coaxial cable in connection with
tuture systems.  This should he par-
ticularly true on the next stage of ex-
pansion which is now commencing be-
tween New York and Chicago.  This
new system 18 expected to accomnio
date ahout six channels of wide-band
conmuunication  with no marked in-
creqase incost per station for huildings,
real estate, aceess roads, power lines
and utilities.

The average microwave repeater
separation is about tour times that of
the coaxial repeater in the eastern part
of the United States. \When the moun-
tainous regions west of Nehraska are
reached, it can hecome over ten times
further apart than coaxial cable, In
such areas, accessibility is frequently a
problem and it will he less convenient
to install and service coaxial booster
points at cight-mile intervals.

It the remote possibility of reflec-
tions from density stratifications of the
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Figure 6

Duplicate menitoring and communication equip-

ment  bavs pius  coaxial-radio  interconnection

bav, tvpical of the New York-Boston tirminus

points.  (Courtesy A. T. & T. Long Lines
Department.i

atthosphere may  be ignored, miero-
wave stations can be spotted through
most of the region between the Ne-
braska-Wyoming line clear to the Pa-
cific coast at clevations exceeding 8,000
feet even along highways and areas
convenient to public utilities,  Such
elevations can  provide independent
radio horizons in the order of 125
miles,  Between two  stations, these
horizons may be added to give a total
of about 230 miles airline coverage.
Under such conditions, the very idea
of coaxial cables becomes uneconamic
when compared to microwaves.  liven
if microwave relay syvstems were to
cost much or more than coaxial
cables between citics on the eastern
seaboard or on the tat midwestern
plains, it would still enjoy a great
overall cost advantage on a nationwide
basis.

The oppertunities existing in the
western part of the United States to
do outstanding work with microwave
relay systems are both plentiful and
conventent,  IFor example, one needs
ta be neither off a paved road or iso-
lated from a modern conmumity and
utilities in order to enjoy elevations
such 8835 feet near  laramie,
Wryoming, looking downward through
the pliins of Nebraska or downward
and upward to the west, north and
south.  The =ame holds true at 8,000-
foot laguna Mountain in southern
Calitfornia with a hreath-taking view
of the Nalton Sea and the Imperial
Valley towards the Arizona border, or
ifrom 6,200-foot Mt Wilson with a
horizon encompassing all of southern
California to  the  Alexican  border.
Relative eclevations also exist 1o pro-
vide unusual performances.  For ex-
ample, in southern California lies Mt

(Continuecd on page 34)
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Figures 1| tbelow) and 2

(left)

Thg frequency response of a reproducer may be found by repro.

the overload point.

ducing a 33% rpm vinyl tone record and measuring the frequency
response with the output level of the preamp adjusted to be below
For this purposc the circuit of Figure 3 pre-

Frequanty- CPS

T L T TTTTT] T 7T sented in the July issue discussion can be used. With this circuit
asf———+ P .l._l. Feil I R and the frequency response measured with the compensator in the
Ne | | flat position, a curve similar to that shown in Figure 1 should
wo > R ! 4+ ++H be obtained. A second frequency run can bc made with the com-
~. pensator in the orthacoustic position. This run should provide a
LT ~ T —_ i d—t {1 curve similar to the solid line indicated in the Figure 2 plot.
: | 11 T‘J | i The dashed line |Ilus.tr-tzs the low frequency response of a com-
i orop—+ — - —— pensator designed for a typical magnetic pickup.
c
2 5
o} CTTT T T T ] TTTTT
o L
asfot ottt rTT11 T T i HE »
'.!. Ll ! Lttt ' | RS
-20 30 100 1,000 10,000

Frequency-CPS

Broadeast Transceription=Reproducing System
Maintenance Procedures

by RALPH G. PETERS

[SOLATION TRANSFORMERS are an im-
portant itein in preamp equipment used

in transcription - recording  systems,
providing circuit symmetry.
Somie  preanips use a center tap

ground on the input transformer and
if the pickup head or the compensator
also has a ground on one side, this ad-
ditional ground would obviously dis-
turh the circuit and distortion would
ensue.  To avoid this difficulty, one of
several things would be necessary; the
center tap ground could be removed
from the amplifier and the ground cir-
cuit would then be dependent upon that
which ¢xists in the compensator. In
such o case, care would have to be
exercised to see that the polarity of the
tic line which connects the compensa-
tor with the amplifier is correct. Pos-
sibly the best method of overcoming
the dissyrumetry of the ground circuits
is the use of an isolation transformer.
For the normal range of magnetic
pickups. a 1:1 ratio transformer which
has an impedance ratio of about 200-
200 or 300-300 ohms should be used.
The better isolation transformers have
himbucking construction, and an elec-
trostatic shield which 1s to be con-
neeted to ground.  The use of the iso-
lation transformer permitz grounds to
be placed on the center tap or either
leg of the primary or secondary as
required.

Reproducing Stylus

\nother  important  transcription-
recovdiug  item is  the  reproducing
stylus.

For optimum results, present stand-
ards require the use of a stylus tip

Proper Use of Isolation Transformer and Recording Stylus.

Sources and Cures for Hum and Rumble.

Transcription Discs.

How to Handle

scratch; a tip radius smaller than
00237 will permit the stylus to ride
the bottom of the groove with a conse-
quent increasc in distortion on certain
tvpes of records.

Worn styli will greatly increase the
distortion and surface noise and in ad-
dition will lessen the life of the tran-
scription disc.

Permanent styli are usually either
dianmond or sapphire; it has been found
that the life expectancy of the diamond
styli is much greater than the softer
sapphire. Many cases of distortion
have been traced to the use of styli
which have been deformed by the
abrasive action of shellac recordings.

The cexamination of styli for wear
shoutd be made by means of a high-
powered microscope or by the shadow-
graph. Most reproducer manufactur-
ers arc in a position to supply this ser-
vice. It is recommended that repro-
ducers having styli suspected of being
deformed or chipped be returned to the
manufacturer for examination and
possible replacement.

Hum

Hum is still quite a bugaboo in re-
cording work.
The low output =ignal level of re-

maintenance manual, AMaintenance
Proceditre For the Broadcast Trall.u‘rlptwu Saxs-
prepared by research engineers of NBC
Radio-Recording Division.

radius between .00237 and .002537. "From
Styli having tip radii in excess of o
00237 will give rise to excessive
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producers often leads to hum difficul-
ties. Each hum problem invariably
represents an individual case,

One of the most common causes is
the lack of a good ground. The
ground should connect to the motor
and the frame of the turntable, and
should include the frame of the repro-
ducing tone arm.

The compensator used with mag-
netic pickups usually contains an in-
ductance which may be susceptible to
hum pickup. When the compensator
s mounted in the turntable housing.
the position of the compensator should
be determined by trial, in an effort to
locate the compensator in a position
which will result in a minimum hum
pickup.

The usual source of the interfering
hum field is the turntable motor. How-
ever, it is well to keep in mind that
other external fields may have to be
taken into consideration particularly
in cases where the position of the play-
back turntable is fixed. Ilum pickup
has resulted from the close proximity
of electric lights, clocks. and other a-c
operated equipiment used in the inume-
diate vicinity of the turntable. Somw
reproducing tone arms have a match-
ing transformier located on the tone
arm. and when the tone arm changes
its position during the playing of re-
cordings, it is possible for the tone
arm to assume a position in which

(Continned on page 36)
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YETERAN

Personals

Lire Messer Jo MeWilliams Stone,
president  of - Operadio, has heen
named  on the convention and  han-
quet conmiittee of the RMA silver
annizersary convention which will he
held in Chicago, in association with
the Radio Parts Show, during the week
of May 19 at the Hotel Stevens in
Chicago, JMS was a director on the
first RMA board of directors in 1924,

Life member Orrin K. Dunlap,
Jr. viee president in charge of adver
using and publicity of RCA, ix the au-
thor of a new hook entitled {/nder-
standing Television—IV hat It 1y and
How It 17orks. The book, publizhed
by Greenberg of New York City and
selling for §2.50, covers such interest-
g phases of tv ax the developments
which led up to the present-day design,
prodiction, operation of the tv camera,
relay stations, ete. VWOA life
menber Haraden Pratt, vice president,
chiel engineer and director of Mackay
Radio and Telegraph Company and
vice president and director of FTR,
whom we regret to report hax heen ill
for many months and confined to his
home in Long Island. recently received
the President’s Certificate of Merit for
outstanding services during the recent
wiar. ., . Evervone was shocked to hear
of the death of honorary member K. B,
Warner of ARRL fame. © . . Veteran
member George 15, Sterling, who is now
a FOC Commissioner, was honored Dy
the Institute of Radio Fngineers with a
fellowship award, in recognition of his
outstanding contributions to the pro-
fession. GN has been a very active man
these days attending a number of vital
hearings in Washington, the most re-
cent of which were e¢oncerned  with
high-hamd tv and general mobile ser
vice, UGS also attended the first dem-
mistration ot facsimile multiplex  at
WETL in Philadelphia, the system em-
ploving the developments of veteran
member John Vo Lo Hogan, ... JVIELH
was host at this demonsteation which
was given by his conmpany Radio In
ventions, Tnc., in affiliation with the
Philadelphia Inquirer f-m station, De-
~cribing  the  denmonstration during
which sound programs were trans-
mitted  simultancously  with iacsimile,

WIRELESS

OPERATORS ASSOCIATION

NEWS

-

At the WFIL-FN demonstration of simultaneous transmission of frequency modulation and facsimile.
Left to right, VWOA veterans John V. 1. Hogan and FUC Commissioners E. M. Webster and
George Sterling.

JVLH said that he hoped that the sys
tem would become generally available
soon so that any f-m broadcaszer would
be able to use it. During the test,
which was conducted on 102.1 me, an
8-page edition of the Philadelphia In-
quirer including news, nictures, comics,
and also features, wis transmirted. The
page was 8 inches wide and reproduc-
tion appeared at the rate of approxi-
mately 3% linear inches per minute,
. .. Also in attendance at the demon-
vation was VWOA honorary wember
Commodore Edward M, Webster, who
i currently an FOC Commissioner.
MW has also been a mighty active
man these days, sitting in on the va
viety of hearings in Washington anel
serving o many  advizory  govern-
mental posts concerning general coms-
munications  and  marine  radio.  in
which he is a specialist,

Nominations

Tie VWOA Boarn oF Directors
net in New York on September 21
and nominated Wi, J. McGonigle for
president: A, J. Costigan for first vice
president; Haraden Pratt fo second

vice president; Wm. (. Simon for
secretary s H, T, Haxden {or assistant
secretary and C. D. Guthrie for treas-
urer.

For the eight-man board of directors,
twenty names were submitted: Luldwig
Arnson, Geo. . Clark, Harry .. Cor-
nell, Arthur J Costigan, R. J. Tversen,
Paul Godley, John A. Lohman, . 1.
Guthrie. Ben Beckerman, Henry T.
Havden, Wm. |, McGonigle, Tom H.
Mitchell, Fred Muller, Charlie J. Pan-
nill. 15, N. Pickerill, Jack R, Poppelle,
[Haraden Pratt, Arthur ], Rehbein,
Geo. I Scheekling and Wi, €. Simon.

According to Article 111, concern-
ing the nominatior and election of
officers and board of directors (Sec-
tion 1), ... “Following the November
meeting the bhoard of directors will re-
ceive petitions in writing., signed by
not less than thirty members entitled
te vote, setting forth the name of the
candidate and the office for which it
desirved he be nominated, The petitions
shall be considered by the hoard of di-
rectors and shall be included in the
final list of nominees when subnuted
at the final December mecting.”
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The Industry Offers

AMPERITE STUDIO-TYPE
RIBBON MICROPHONE

A strdio tibbon microphone, tipe R8O and
R30H, which i~ ~and to have o fregueney range
of 40 to 14,00 cps: output b harmonic
distortion less than 1%: dizcrimination  with
angle 60 to 10000 cycles, less than 1/10th that
of a diaphragm microphone. ha. heen an-
notuced by Ampente Co.. Ine. 561 Broadway.
New York 12, N, ¥,

Unit is shock-nummted in rubber,  Available
in 200 ohms output, 30 ohm> on «preinl order.
Also available in hi impedanee,

*
COMCO MOBILE EQUIPMENT

Two-way radiotelephone f-m mobile cquipment,
model 275-C, has been announced by the Com-
munications (o., Ine., 3 Greco Avenue, Coral
Gables, Florida.

Designed for police. taxicab. fire department.
raitroad, and other mobile applications in_the
emergency services uperating in the 152-1o2
mc band and is also #vailable for other services
operating above 30 nic,

Single upit construction, 137 x (1" x 5, self-
contained. Weight, 20 pounda.

‘I'ransmiitter power ontput. ¥ to 10 watts,

Total standby (receiver and transmitter) 6
amperes; when transmitting, 13 amperes.

Over one watt audio ontput from receiver.

Receiver is a single conversion. crystal con-
trolled, superhet utilizing ! r-f stages, mixer. 3
i-f stages, dwmal cascade limiter. discriminator.
squelch, audio amplificr. erystal oscillator, and
frequency multipher. Capacitor tuning i nsel
1hroughout the recener An i-f frequency ot
4.32 mc is us

Spurious r!~pon« aud image rejection 1s sl
to all down —75 db; frequency staluh(y het-
ter than 0.005%: sensitivity, less than 0.75 mi-
crovolts n'qum-ll for fnll andio ouwtput gnal-
to-noise ratio. less than 075 microvolt  re-
qmrcd for 20 db quieting of redidual set noisc.
positive squeleh operation on signal less than
.25 microvott.

Transmitter utilizes <peech amplifier. crystal
oscillator, phase modulator. 4 {requency multi-
plier suges, and a final amplifier, A single
ended cirenit is used in the final ampliﬁcr.

Spurious radiation is said to be —75 db below
fundamental carrier level: a-f response; =2 db
between 300 to 3,000 cyeles (1.000-cycle refer-
ence) exclusive of preemphasis; response in-
creases with increasing awlic frequency at a
rate of 6 db per ociave above 1.000 cycles. 17-M
with direct crystal control (phase modulation).
Modulation deviations <aid to he =15 ke at 3.000
cycles equal to 100 modulation: total harmonic
distortion, less than §% from 300 to 500 cycles
and 5% from 500 te 3.000 cycle..

MILLEN BASIC 'SCOPES

Rack panel "scopes for two-, three- and five-
inch tubes, rtespectively, No. 90902. No. 90903
and No. 90905. have been announced by James
Millen Mannfacturing Co.. I[ne.. Malden. Mass,

Trapezoidol monitoring patterns are secured
Ly fecding modulated carrier voltage from a
mckup loup directly to vertical plates of the ¢-r
tube and andio modulating voltage to hori-
zontal plates, BBy the addition of such units as
aweeps,  pulse  generaturs, :lmplmer\ servoe
sweeps, cte, the original DLasic “scope unit may
he expanded to serve many applications,

FTR F-M STUDIO-TO-
TRANSMITTER LINK

A 940-952-me  studio-to-transmitier link, type
FTL-11-A, for f-m Dhroadcasting has been de-
veloped by Federal 7Teclecommunication Labs.

Distortion in the over-all system is said to
be less than 0.5 per cent hetween 30 and 15000
vyeles, with the noise level 65 db below 100%
modulation.

The transmitter consists of a direct frequency
modulated. crystal-controlled klystron oscillator
with a power output of approximately 3 watts.
Transmitter monitoring facilities include  pro-
vision for power and frequency measurcnients,
vacuum tube metermg and aural momturm;.

The receiver i~ a single ~n|wrhet utilizing the
-ame type kls<tron as employed in the iran--
mitter as a local u~c1ll.:nur P're-selection |~ in-
corporated. llas afc which is said to maintain
the relative stalility of the recciver and trans-
mitter within 0.01 per cent.

* * *

BROWNING LAB F-M/A-M TUNER

An f-m/a-m tuner. model RJ-20. with two fun-
vrx, independent ¢xcept for andio amplifier, in-
corporated on otie c¢hassis. has heen annoie
by Browning [lLaboratories. Ine.,, Winchester.
Mass.

The f-m section ix of the superhet type nsing
the Armstrong sy-tem with dual limiters. A
~tandard deemphasisz circuit removes h-i pre-
emphasis applied at the transmitter,  Sensitiv-
ity of the f-m scction is said to be such that
X db of quieting is produced with as little as
Y5 microvolts of signal: 32 db of quieting oc-
curs with 10 microvolts and full 15-ke audio
response is nldlllldlll(‘d

The a-m sectivn i< a ~uperhet using a nmed

r-i stage, The i-f transformers n=ed are vari-
Abh- in bandwislth frem 8 to 13 ke, A panel
control permits selection of bandwidti

Audio signals from either channel are fed
through two cascaded triode awdio amplifiers.
hetween which is located a frequency selective
tvpe treble-bass control system.

Audio output from the tuner i~ at 20.000
ohms making it possible to feed most amplifier
inputs without critical matching problems,
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SORENSEN HIGH CAPACITY
VOLTAGE REGULATORS

Two 35 and 10-kva voitage regulatorz have
been announced by Sorensen & Co.. Inc,, o753
Fairfield Ave.. Stamford. Conn,

Reguiators are avalable in cither 115-volt or
230-volt models,  .\ccording to the manuiuc-
turcr, the mcoming hne voltage may vary T
tween %5 and 125 svolts or 190 aned 2:0 voits 4

s
without affecting the regulation accuracy of
0.5%, and a simultancotis 1oad change from 10%
to 100% of rating will not affect the regulaton
ACCUTacy in any way,

The harmonic distortion produced Dby these
units s said to never oxeead 3% in staundard
models anl 3% in § models.

Catalog S-348 contain: full details on regu-
Iators.

>

ASTATIC CERAMIC ELEMENT
MICROPHONES

A ceramic elemout wiidrophone, the Cdrdmal,
with a felt padled haek which lets it lie flat
on dexk or table. wnere it may be talkel
across, has been announced by the .\static
Corp., Conneaut. Ohio. Accessories include a
~quat base that serves as a desk »tand, adapter
for attachment to all conventional floor stands
and a hang-up bracket for mobile communi-
cations, etc.

Microphone is said to have substantially flat
response from 30 to 10003 cps: output level.
62 db. Recommended load impedance. 5
megohms,

HELIPOT DUODIAL

A multi-turn dial. the Drodigl, which con:ists
¢f a primary knol-dial geared to a concentric
turns-indicating secondary dial. has been an-
nounced by the Helipot Corp.. 1011 Miwsion bt.,
South Pasadena. Calif. \Vhen used with heli-
cally-wound devices, such as the fclipot, the
Duodial registers both the angular position of
the slider contact on any given hehx and t.e
position of the slider atong the helical winding.
The unit is ~o designed that. as the primary
dial is rotated through each complete revolu-
tion. the secondary dial moves one division on
its scale.

DJial available in turns.ratio of 10:],15:1, 25:1,
and 40:1 (ratio between primary and wcmulary
dials).

+ .
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INDIANA STEEL PRODUCTS RADIO ENGINEERING . TELEVISION ENGINEERING
MAGNETIC TAPE RECORDING HEAD

A mapnetie tape recordmg head. model T1)-704, .
for wse m high impedanee cireuits, providing 52 Vanderbilt Avenue
optitnim  1esnlis with a track 2007 wide, ha. New Yorl( |7| N‘ Y‘

been annommeed by The ludianx Steel Products
Co., e, o North Michigan Ave., Dept. A-17,
Chicago 2.0 Hlinos, c
Using tape with_a cocreive feree of Ak oer rou
steds atoa wpeed of 7107 per cecond, the operat

ng bias level at 40 ke is L7 ma &ond the andio Subscription

apnal  corrent for stamdard  recording  level
Cin detined Iy RMA standards) is 0015 mia.
Reconded m wueh manner. the signal  ourput plan
from the lugh impedance playvhbiack \vinjlinu ™

y mnllivaits lmpedanee at 1,006 eps i~ L 5
. hime, ' ! ‘ SGVES Fiﬁ'y Per Cent Of

By using o mnpuated core structure. the $0- o g
ke Inas ticld <erength s made sibatantially the fh.e Y?ﬂl’i\, Subscrlphon
ame as the audio fehl strength fur cqual eur Price if Four or More
1ent. IM'hee reduces the bias requirements to S b . g r .
less thin v ‘.l mpere, foroa I.‘un-l having a u SCI’IpflonS (Inc udmg
Cuete furee of 3040 oesteds. A gh permen
ility  <hiebl mmmazes electrostatic and mag Your own) Are Proper|y

A netic |'n.“klll‘,. Overall dinensions are 7g x Entered en This Form.
. x g7 deey

| Year —$1.00
2 Years—$2.00 e

— § v ——

Please enter annual subscriptions (12 issues) for each of the undersigned
for which payment is enclosed al the rate of $1.00 each. (This rate applies
only on 4 or morce subscriptions when occupations are given.)

Name
Address
City-State
QOccupation
Employed by

Nature of Business
(State if Manufacturcr, Broadcast Station. etc.)
| Your Title

Your Department

Name
Address
City-State
QOccupation
Employed by

Nature of Business . .
(State if er, Stati etec.)

AUDIO FACILITIES EQUIPMENT

Your Title
Your Department

Name

Address

City-State

Occupation .. .. )
Employed by

Nature of Business

)
(State if Manufacturer, Broadcast Station, eate.)
Your Title e ) . o
Your Department .
i ) Name L e
Ahove: A portable tope gencrator, for use in
equalizing remote  telephone lines, which  fea- Address
tfures an K¢ 1ype circuit allowing selection of s
ten frequencies from 50 to 15.000 c¢ps. Below: Clt} Smfe
Portable remote |!hrce-channcl amplifier using Occupatlon . . . .
type 1620 indirectly heated tubes. Each channel
s ~aid to offer kL overall gain of 925 db. EmploVEd by . o : Bo0Ccod
(Courtesy RCA) Nature of Business

(State if Manufacturer, Broadcast Statlon, efe.)
Your Title
Your Department
Business or professional classifications are required to complete our

records. Each subscriber should write one of the following classifications
in spacé indicated. Use separate sheet of paper for additional names.

CHIEF ENGINEER ENGINEER EXECUTIVE
PURCHASING AGENT DEPARTMENT MANAGER

State your classification if not listed.

This Group Sent In By—

Name

Address
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THE No. 92105
“SSSR?

Single Sideband Selector

The No. 92105 is designed to permit
Single Sideband Selection with existing
receivers. Full technical details in April
1948 QST. Produced in co-aperation
and vnder exclusive U. 5. patent license
(2,364,863 ard others) with the J. L. A,
Mclavghlin Research Labaratories.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

L

TV Console

(Continued from page 11)

monitor switch are also non-latching
since the picture obtained from check
points in the transmitter is used only
as a stage by stage inspection of trans-
mission characteristics.

The previously described bridging
circuit is used for connecting button
7 on the mwonitor switches to the
transmitter video input. The connec-
tion is made across the video gain
control and each monitor is replaced
by its equivalent capacity (C; or C,)
when removed from the bridging cir-
cuit. Periodic interruptions in the
video signal to the waveform monitors,
i order to establish the zero voltage
reference level, are produced by com-
ponents R, R, L. C; and D, of
Figure 6. This circuit is similar to that
illustrated in Figure 4, and the in-
terrupting pulses are provided by a
transiormer ; resistor and capacitor as
shown in Figure 5. An on-off switch
is provided for the mterruptions in
addition to a phase change switch. The
selector switches are wired so that the
interruptions are inserted in the video
signai to the waveiorm monitors only
when buttons 7, 2, 3 or 4 of the wave-
form monitor switch are pressed, since
only the video signals connected to
these Dhuttons have d-¢ compornents.
The cables carrving the video monitor-
ing signals to the switches are ter-
minated by potential dividers (R, +Ra,
etc.) of 75 ohms total resistance. The
connections to the picture monitor
switch are tapped across about 23
ohms (Ra, etc.), whereas the connec-
tions which are switched via the wave-
form monitor switch to the interrupter
circuit are made divect to the video
lines, i.e., the interrupter circuit in-
troduces attenuation of rhe signal. In
this way. the input capacity of the pic-

Right side of cnosole with doors open shoswing

tuning indicator at top, and center frequency

deviation meters and ke deviation meters at
bottom.
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Radio's newest, SPECIFICATIONS:
multi-purpese instru- Power Unlt: 54" wids;
ment consisting of a by len: T i
grid-dip oscillator diameter; 2° deep
connected to its
power supply by a
flexible cord.

FREQUENWCY:
2.2 me. o 400 me
seven plug-in cofls,

A most versatile in- 2ODUEAFIONR
CW or 120 eycles; or

strument for the en- L0

gineer, service-man
or amateur. Write for POWER SLPPL,V:
110-120  volts, 50-60

descriptive circular. cscies: 20 waits

MEASUREMENTS CORPORATION

BOONTON

@ MW JERsEY

ture monitor is connected across a low
resistanice and the attenuation of high
frequencies is small. Also, hy adjusting
the values of resistors in the various
potential dividers feeding the monitor
switches, it can be arranged so that
the amplitude of the signal connected
by each push button is about the same;
therefore, it is not necessary to re-
adjust the video gain control on the
monitors each time a hutton is pushed.
By making all switch contacts non-
shorting, none of the other monuor n-
put signals can be momentarily con-
nected to the transmitter input bridg-
ing circuit during switching. \When
operating the input selector switch,
two input lines are momentariiv con-
nected to the transmitter input, but
providing the sync pulses in the two
imputs are n phase, there will be no
loss of synchronism in the picture.

Audio Circuit

The complete audio schematic is
shown in Figure 7, the switching and
monitoring bheing. in general. similar
to the video. Thus, the input selector
switch connects any of four incoming
lines through a gain control to the
transmitter input, the monitor line
selector switch enables the signal on
any incoming line to he monitored,
and the monitor selector switch con-
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nects the monitor amplifier input to any
of four positions:

(1 Line monitor switch

(2) Monitoring recciver

(3) Frequency menitor unit, which
monitors the transmitter output

(4} Transmitter audio input

A bridging transformer between the
monitor gain control and the momtor
selector switch makes the effective im-
puedance, hridged across the audio lines.
high compared with the line impedance
ot 600 ohms, so that no noticeable
change of level occurs in an audio line
when it is bridged., All audio lines
coming in to the console are ter-
minated by 600-ohm resistors. The in-
coming line conneeted 1o the trans-
mitter input is teyminated by the audio
gain control which is a balanced lacder
network and the other three incoming
lines are terminated by resistors on
the input seleetor switch, The monitor-
gain control is a 600-ohm network
used  with a  six-position  tone-com-
pensating  switch, The relative bass
response of the signal going to the
wonitor amplifier is increased as the
setting of the gain control is reduced
in order to compensate for normal
hearing  full-off characteristics. The
amount of bass hoost is variable by
means of the compensating switeh, All
switeh contacts are non-shorting type.
and as in the video cirenit, no un-
winted  signals can be momentarily
connected to the transmitter input dur-
ing switching,

Transmitter Metering and Switching

The meters and switches provided
on the econsole for ecach transmitter
have already been listed. The iinal am-
plifier  plate  voltmeter and  current
meter and the transmission line volt-
meter are all I-ma d-¢ meters with
one terminal grounded, the necessary
series and shunt resistances being in
the transmitter. The switches operate
contictors in the transmitter and the
pilot lights are comnected to a 220-
volt primary supply for the flaments
and plates. The carrier frequency and
deviation meters are connected to ire-
quency-monitor units mounted in the
console and fed with r-f from the
transmitter  owtputs.  Each  frequency
monitor unit contains a temperature-
controtled erystal producing a  fre-
quency, which, atter multiplication is
mixed with the transmitter carrier fre-
quencey. The resulting frequency of 150
ke 15 measured by a pulse-counting
methad and any variation from the
correct value is mudicated on a center
zero meter. The maximum deviation

(Continued on page 32)
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ATT

a
:

BRIDGED ‘T’
ATTENUATOR
Type 420-2B2
20 steps, 2 db/step.
Linear attenuation with
off position and detent.
2% " diometer, 2%s"”

depth.

$16.00

List Price

llcross

NUATORS

BRIDGED ‘T’
Type 410-481

Linear

$11.50

List Price

POTENTIOMETER
Type €720-2A3

20 steps, 2 db/step,
tapered on last three
steps to off, composi-
tion resistors. 1% " di-
ameter, 1% " depth.

$8.00

List Price

ATTENUATOR

10 steps, 4 db/step.
attenvation
with detent. 2% di-
ameter, 2%” depth.

THESE SHALLCROSS FEATURES
MEAN BETTER PERFORMANCE—
BETTER YALUE!

Off position attenuation well in
excess of 100 db.

25%, to 50%, few soldered joints.

Noise level ratings that are fac-
tual {130 db. or more below
zero level.)

Non-inductive Shallcross precision
resistors used throughout assure
flat attenuation to and beysnd
30 ke.

Type and sizes engineered for all
needs. AtHenuation accuracies
of 1%, resistor accuracies of
0.1%, on special order.

Shallcross variable attenuators have

proved their remarkable quietness
and serviceability in dozens of ap-
plications for leading users in all
parts of the world. Such important
details as the use of spring-temper
silver alloy wiper arms. silver alloy
collector rings and contacts, non-
inductive precision resistors, and
sturdy, substantial mounting plates
have made possible the high stand-
ard of performance attributed to
Shallcross.

Standard types include ladder and
bridged T mixer controls, bridged T
and straight T master gain controls
and V.U. meter mullipliers, wire-
wound and composition potentiome-
ters for grid control. Cueing attenu-

ators, and fixed pads, both composi-

tion and wirewound, in all cricuit
configurations are also available.

WRITE FOR CATALOG AND ATTENUATOR SPECIFICATION SHEET

SHALLCROSS MANUFACTURING COMPANY

Department C-108, Collingdale, Pa.
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1 LAB FIRST !

"“}‘C‘
NOW ON ALL

ATTENUATORS

ANC

POTENTIOMETERS

ANOTHER

New Silver Alloy contacts mcke possible improved
Attenuators and Switches in smaller sizes.

'l Greater Creapage Distance—thus beuter
insvlation.

No silver migration.
Greater silver surface to carry current.
Lower contact resistance.

Better mechanical operation of swikch,

oONnbhow

less capacity between contacts—
better frequency . & .
characteristics. 3

Better clearance
to ground.

TYPE 800 UNIT
with new contacts

Manufacturers' of Precision Electrical Resistance Instruments

337 CENTRAL AVE., « JERSEY CITY- 7 N.J.

!

AMPERITE =

Studio Microphones
at P A Prlces

Ideal for BROADCASTING
+« RECORLCING
« PUELIC ADDRESS

“The ultimat2 in mirophone quality,” says Evan
Fushing, sound engineer of the Hotel New Yorker.

[ « Shout -ght into the new Amperite
Microphone—or stand 2 feet away—
reproduction is clways perfect.
Models
RBLG—200 ckms
RBHG—i-imrp.
List £42.00

o The only type micrcphone that is not
affected by any climatic conditions.

| ¢ Guaranteed to withsiand more “knock-
ing arcund” than any other type mike.

Spec:al Write for Srecial Introductory Offer,
Offer. ond 4-page illustrated folder.

"Kontalt S
Mode SKH. st $12.00
Mode KKH. tst $18.00

MPERITE (ompany ..
NEW YORK 12, N. Y.

561 BRDADWAY -
'n Canada: Athas Radio Corp., -td., 560 King St. W., Toronto
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TV Console
(Continued from page 31)

of rhe sound carvier when modulated
is indicated on the deviation meter.

Mechanical Layout

The electrical circuits are buiit into
separate units as shown in the block
schematic of Figure 8 and connections
to the units are made with terminal
strips or plugs and sockets. Careful
shielding of the audio and video cir-
cuils 1§ necessary to prevent cross talk
and r-f pickup. All audio cables are
twin-conductor shielded tvpe and con-
nections are made to the units by
shielded plugs and sockets. The audio
switch unit is enclosed by an aluminum
cover as is also the back of the vu
meter and multiplier. The video switch
unit is also enclosed by an aluminum
cover and all video cables are coaxial
tvpe and connected to the units by
coaxial plugs and sockets.

The console is constructed in four
sections which can be separated for
shipping. The lower section is similar
to an office desk with a disappearing
tvpewriter. drawers, space for tele-
phone, speaker etc. The upper section
has a sloping front with the visual
meter panel on the left, the aural meter
panel on the right and the waveiorm
and picture monitors in the center.
Under the monitors is the switch
panel to the rear of which are at-
tached the audio, transmitter and video
switch units, the controls and switches
projecting through the panel. The
switch panel and meter panels can be
detached from the console by removing
mounting screws and the cableforms
are long enough to enable the panels
to be brought forward for maintenance.
The waveform and picture monitors
can be pulled out on runners without
detaching the connecting cables.

The transmitter switches and pilot

ilights with the console on-off switch

and pilot are grouped at the center of
the switch panel, the video switches
and gain control at the left and the
audio controls at the right. The video
and audio transmitter input push but-
tons are red and each has a red in-
dicator light above it to tell the oper-
ator which incoming lines are own the
air and to warn him not to operate
these switches accidently.

Additional features on the Front
panels include: Indicator lamps for the
frequency monitor crystal heaters,
dimmer controls for the meter lights
on each panel, polaroid dimmers on the
transmitter pilot lights, a modulation
indicator light which flashes when the
deviation exceeds a predetermined per

4



www.americanradiohistory.com
www.americanradiohistory.com

and space
room

centage (range 0.1609% ),
for extra switches such  as
lights, etc.

Iixternal connections to the console
are brought up through one hole in
the center of the base to a junction
hox where video, audio and r-i con-
nections are made  with  plugs  and
sockets and  power  connection  with
terminal blocks,

All units not mounted i the front
of the console are mounted on standard
197 relay racks located behind doors
at the sides and rear. This permits the
same units to he used in rack-momnted
transmitter control equipment when a
console is not desired, and provides
access to the rear, side and front of
all these wnits. Forty inches of spare
space is allowuedd on the racks for ad-
ditional amplifiers, equalizers, etc.

5 Kw A-M

(Contistued from puge 19)

effect on base current values. How-
ever, base current ratios have kep
within tolerance by adjustment iu the
main transmitter phasing wnit.  Fre
quent checks of phase monitor give the
story on correct phasing.  The phas-
ing monitor is also checked periodi-
cally with field strength measurenients.

Dummy Antenna

Before the tower installation was
completed and in order to make vari-
ous tests on the transmitter, six 1,000
watt lamps in series were used as a
dummy antenna toad. This arrangement
ol lamps closely approximated the an
tenna impedance and enabled various
testx without actnally having a true
antenna connected to the transmitter.
The various tests were being made dur-
ing the davlight hous and of course
it was not desirable to actually have
radiation from the towers at this time.

Use of 'Scope

Because a modulation monitor was
not available at the time the station
went on the air, we requested and re-
ceived permission to go on the air
with a ‘scope in place of the monitor.
1t was tound that the use of the ’scope
actually gave the operator a truer pic-
ture of the carrier ontput because the
‘scope was actually more sensitive than
the modulation monitor meter.

The modulation monitor has since
been delivered ; however, our engineers
continue to use the ’scope in conjunc-
tion with the modulation monitar 1o

“AGED-IN-THE-OVEN"

® One of the many tests PANTHER and DRAGON Friction Tapes
undergo is “accelerated aging.” In the oven illustrated, test samples
are baked to give the effect of many months aging under narural

conditions.

These “aged” tapes always compare favorably with their original
high standards of adhesive qualities. That's why PANTHER and

DRAGON Tapes make good splices that last . .

. that’s why more

and more tape users ask for PANTHER and DRAGON.
Sold only through recognized independent wholesalers. The
Okonite Company, Passaic, New Jersey.

“look for the =7

GREEN Iﬂ![

6628

...your
408 assurance of quality”

@untlier and @rnguu

friction and rubber tapes

get a truer picture of the carrier out-
put.

Maintenance

For the first four months of opera-
tion KILEE operated from 6 A.M. to
12 midnight. However, since that
time we have gone on a day and night,
24-hour per day schedule, every day
except Sunday.  From midnight Sun-
day and 5:30 Al Monday morning,
routine maintenance is practiced. Rou-
tine nintenance normally consists of
dusting out the transmitter cubicle as
well as making a routine inspection
and testing of all other auxiliary
equipment.

TV MOUNTAIN TESTS

atop the Castle at the

Tv receiving artenna
summit of Whiteface Mountsin in New York
State being used to pick up signals from WRGB
at  Schencctady. 120  airline miles away.
(Courtesy General Electric.)
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STANDARDIZED R243r
METAL EQUIPMENT

ADAPTABLE FOR EVERY REQUIREMENT |
P ar-Metal Equipment offers many feoturas, including func-
tional streamlined design, rugged construction, beautiful
finish . . . plus ADAPTABILITY, Eliminate need for speciol
made-to-order units on many jahbs. i b

Engineers and manufacturers will
effect economies with Par-Metal
Products, which are available for
every type of job from a small
receiver to a deluxe broadcast

Prafessional techniques and years
of speciclizotion are reflected in
the high guality of Par-Metal. . .

A
CABINETS  CHASSIS. Sg*gai s
PANELS - RACKS it ety

UWhite for (atalog ”

ELECTRONIC
ENGINEERS WANTED

e TELEVISION

experienced in circuit designs., either video oamplifier design or scanning
circuit design.

o TRANSMITTER

SENIORS . . .

Technical graduates with a minimum of 6 years emngineering and supervisory
expetience, cupable of ussummg’ responsibilities for directing engineers and

tad

designers on sp proj with pulse type transmitters and
timer equipment,

INTERMEDIATE ENGINEERS . . .

Technical graduates or equivalent with at least a minimum 4 years practical
experience in design of transmitter and associated equipment.

JUNIOR ENGINEERS . . .

Technical deqree, minimum 1 year experience in development for production of
electronic equipment.

RESEARCH CHEMIST . . .

Technical degree and experience for development work on selenium rectifier.

ENGINEERS . . .

Also needed having experience with telephone systems in general. particularly
in voice irequency equipment engineering, toll transmission systems and carrier
telephone equipment.

SALARY COMMENSURATE WITH ABILITY
APPLY IN PERSON OR WRITE PERSONNEL MANAGER

FEDERAL TELEPHONE & RADIO CORP.
100 Kingsland Road, Cliften, N. J.
Ty T S LT T I T e e e o
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Microwave Links
(Continued from page 25)

Whitney and Death Valley, the high-
est and lowest locations in the United
States in close proximity to each other.
In that region one laboratory enjoys
an exclusive area for testing pilotless
aircraft and missiles which exceeds in
square miles all of the state of Rhode
Island. Distances are great with most
of the terrain characterized by moun-
tains and deserts. It is primarily a
job for microwaves. Coaxial cables
can only get through under great
physical difficulty and high cost both
initially and for subsequent operation-
maintenance. In fact, consideration
has already been given to the use of
microwaves for bridging gaps caused
by rivers, mountain gorges and rugged
rocky terrain in extending the coaxial
cable system already started in the
western part of the United States.
Microwaves can enjoy locations of sui-
ficient radio coverage as to be able to
permit spotting of relay stations in the
vicinity of paved roads. settled com-
munities and existing public utilities.
It will be entirely feasible to zig-zag
the radio route to take advantage of
such practical advantages, In addi-
tion, these changes of direction will
safeguard against the picking up ot
distant repeater points, in addition to
the signal from the adjacent repeater
point, during periods of exceptional
propagation paths.

Figure 4 shows the indirect route
followed between New York and Bos-
tonn. The advantages of taking other
than the shortest and straightest route
between cities are:

(a) Nakes possible a change of di-
rection at every station which may ex-
ceed in bearing the ammount of antenna
beam width. This minimizes the pos-
sibility of picking up the same trans-
mission from more than one point at
each repeater and thus avoiding the
problem of coping with the same initial
signal having several components with
delayed characteristics. This is fur-
ther minimized by alternating frequen-
cies at each repeater point.

(b) Takes advantage of the most
suitable elevations.

(¢) Provides an alternative in the
event property owners will not under-
take reasonable negotiations for the
necessary real estate.

The microwave relay system be-
tween New York and Boston is cur-
rently the best engineered and most
costly network in the United States.
It operates in the 3,700-4,200-mc band,
each channel having been designed to
handle a signal band extending from
30 cycles up to 4% mc. In laying ont
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Simpson Model
221 Roto-Ranger
High-Sensitivity A.C.-

_ wutomatically rotafes cae of 18 saparate |
scales into position as you select the range, |

Here is mulgiphe scabe i of kind in the 3
TAM i Clatintabe eneas e EaMARE ot Soers. by peovidios = a
simgle scale for ench rang

e of this fines of volt-ohm-milliammeten, .-.1
il L

i rep
icmle dar

engineers recognized the
fact that depth of fading increases with

this system,

path length. They also recognized
that if their frequency of operation
was too ligh, there will be more atten
wation during periods of rainfall as
well as inereased fading. On the other
hand, if the frequency employed was
too low, the antennas would be less
directive for a given dimension. As
1 compromise, they chose the 3,700- to
+.200-me band.  Other considerations
were:

Repeater Spacnigs! A maximum ot
about 35 miles was chosen even though
longer  linc-of-sight  paths might be
readily  obtainable.  The seven relay
sites shown in the nap of Figure 2
were selected, with an average lengtly
of 27% wiles, the longest being 35
miles and the shortest (near Boston
terminus) being 11 miles,

Factors BDetermining Location-
Three  considerations  influenced  the
selection of cach relay site, namely:

(a) Nut too iar from adjacent relay
site in order to decrease fading.

(b) Not too close to adjacent re-
lay site in order to minimize the num-

her of repeaters. .
(¢) Not too inaccessible or expensive

D.C. Volt-Ohm-Milliammeter

mlupe and o

o NETRITARE SOW
ehicse full ﬂuﬂ B Ronger
For a m:m

Ohms per Yolt A.C

Microamperes, D.C.:
Amperes, D.C.: 10
Qutput: 2.5, Y0, 50, 250, 1000

for roads, power lines and telephone

wires

Four broad-band channel r-f bands
{cach about 10 mc wide) are emploved
in this setup.  These are centered at
3930, 3,070, 4130 and 4.170 mc and
are used as pairs. One pair is required
for cach two-way channel.  \Whenever
the signal goes through a repeater, how -
ever, a frequency change is made of 40
me, as shown in Figure 6. This proce-
dure prevents interference hetween the
high-level outgoing and the low-level
incoming signals.  There is never a
high-tevel and a low-level signal of the
same frequency at any one repeater
station.  Each repeater in the system
is required to introduce sufficient gain
to offset the loss in the preceding radio
path. At cach repeater station, equip-
nient s provided for converting the
recetved microwave signals into an in-
termediate frequency of 65 me. Tt is
amplified at that frequency and then
translated back to the microwave range
for transmission over the next link on
a frequency 40 mc removed.

A block diagram of the terminal
equipment which includes monitoring
and distortion measuring circuits is
shown in Figure 7. This permits the

(18 scoles; 7 :dﬂmun:l direct
l'w.h.] The paica
on of nomerous

tm ardinary
sguly :hfn:ﬂﬁmmnn

Volts, A.C.: 2.5, 10, 50, 250, 1000,

Volts, D.C.: 2.5, 10, 50, 300, 1000,

Milliomperes, D.C.: 10, 100, 500
100

I-ﬂ-ﬂ'ﬂ‘
scales. Fach is

RANGES

Model 221 Vol1-Ohm-Milliommerer
20,000 Ohms per Voit D.C., 1.000

Ohms: 0-2000 {12 ohms center),
0-200,000 (1200 ohms center),
0-20 megohms (320,000 ohms
center),

Size: 1234’ x 10%8" x 5%"

Weight: 8 Ibs. ® oz.

Price, complete with test leads and
28-Page Operator's Manuval

el i $69.85

High voltage test probe for TV, radar, x-ray
ond other high voltoge tests, also available.

SIMPSON ELECTRIC COMPANY
5200-5218 W. Kinzie St., Chicago 44, Il

fn Canada: Bach-Simpson, Ltd.,
London, Ontario

terminal operators to check the quality
of the picture signal at various points
within the terminal during a tv trans-
mission. A picture monitor displays
the picture at each terminal as it would
appear in a home tv receiver.

Monitoring-Equipment Bays

In the monitoring and equipment
havs (Figure 6), there are five equip-
ment bays, From left to right, the first
bay contiains picture monitoring equip-
ment. second bay contains distortion
meazuring  equipment  plus  landline-
coaxial connections, third bay is a
duplicate of the first so that one may
be kept in ready reserve, fourth bay is
a  complete channel transmitter-re-
eciver, while the fifth bay is a dupli-
cate of the fourth in reserve as a spare.
In the case of relay stations, the first
three bays are omitted. Instead, there
are four havs identical to the fourth or
fifth bay. Two are used for actual
communication relaying (one in ecach
direction) while the other two are
available in reserve as spares.

[To Be Continued)
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/1 ANTENNA
phasing equitment

Designed especially for your sta-

tion, incorporating the recom-

of your consulting
JOHNSON  phasing
offers:

mendations
engineers,
equipment

1. Optimum circuit design.

2. Heavier wider

range of tuning adjustments.

components,

3. Individually designed and built
by E. F. JOHNSON for YOUR

existing installation.

4. Automatic switching from di-

rectional to non.directional
operation.
E. F. JOHNSON €0O.

WASECA, MINNESOTA

' OVER 10,000

' Broadcast
Communications
Radio-Television

Engineers & Executives
Subscribe to

COMMUNICATIONS |

Advertising pays dividends!
* ABC net paid.
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Maintenance
(Continued from page 26)

hum pickup may be encountered. In
this case the remedy is to isolate the
source of hum fietd. Shielding with
mu-metal sometimes iz found to he
very effective.

Another item1 which should receive
some consideration is the off-on switch
associated with the turntable motor.
This switch should be of the mercury
type or if it is of the spring contact
variety. the contact should be kept
clean so that no arcing will result.
This will reduce the nossibility of
clicks. etc.. when the motor is started
and stopped.

Rumble

Another common problem in the
transcription - reproducing  setup  is
rumble, the low-frequency noise which
is usually transmitted to the pickup
throngh the agency of the turntable.

Among the causes of rumble are
worhh hearings in the drive motor.
worn surfaces on the drive wheels and
in those cases where hall bearing tvpe
speed reduction mechanisms are used.
flat surfaces which may be present in
the speed changing mechanism ball
bearings. One other cause of rumble
is the failure of the drive motor shock
mount mechanism to provide sufficient
isolation, which may be due to a vari-
ety of causes among which are rubber
isolation blocks becoming oil-soaked
and losing their resiliency or the
mounting screws being so tightly com-
pressed that the shock mounting mech-
anism is made inoperative. Rumble
may also he caused by excessive build-
ing vibration,

Transcription Discs Care

While much has been said on the
subject in the past, there are many
direct indications that recording discs
do not receive the proper care. The
time and cffort required to keep rec-
ords clean. to house them in the pro-
tective envelopes, and to use reason-
able care in reproducing them, will be
amply repaid, in the reduction of
scratched records, and the increased
life of the record libraries,

Transcription records are pressed
from materials which are good electri-
cal insulators and as such may ac-
cumulate high electrostatic charges
when the surface is rubbed by various
other insulating materials. The act of
removing a transcription pressing
from its protective envelope will some-
times generate a relatively high elec-
trostatic charge. In dust-laden atmos-
phere. these charged records have a
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SOCKETS

500 SERIES
;:;Tdctf-r:-
Puality

o
P-506-CE
Plug with Cop

For 5,000 Volts,
45 Amperas per

L | Contact Altar-
S-506-DB P
Socket with cble by circuit
deep Brackst Charactaristics.

Socket convacts phosphor bronze, knife-switch
type, cadmwm plated. Plug contacts hard brass,
cadmiuvm plated. 2, 4, 6, 8,10, and 12 contacts,
Plugs cnd sockets polarized. Long leokage path
from terminal, and terminatto ground. Caps and
brockets, steel parkerized (rust-proofed). Plug
and socket blocks interchange<ble in ¢aps and
brockets. Terminal connections most accessble.
Cap inwulated with convas bakelite.

Write for Jones BULLETIN 500 for full details
on line.

HOWARD B. JONES DIVISION

nch Mg Carp
T CHICAGD 18, iLL

FREE®
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tendency to attract a large amount of
dust and lint to their surfaces.  At-
tempts to remove this dust by brushing
the surface with soit cloths, ete., may
be defeated by the charge which re-
sults from the act of rubbing; this diffi-
cwity can be avoided by dightly damp-
ening the eleaning cloth and rubbing
lightly on the surface of the record 1o
remove the accumulated dust. Rec-
ords which have accumulated a large
amount of grit and  dust may  be
cleaned by using a very mild soap
solution and an extremely soft sponge.
Care should he exercised to keep the
ld 1 ddry during the cleaning opera-
tio. The soap ~olution should be re-
moved by ieans of clear water,

I, will be found helpiul to ciean
ex’-ting records and to return them to
the r protective envelopes and arrange
for the handling of the records in such
away that they are exposed for an ab-
soltte mimimum of time, In this way
mch of the cleaning which may be
required can be entirely eliminated.

Fingerprints on vinvlite cause harm
by ereating a fihn to which dirt parvti-
cles easily adheres These particles in
turn cause seriateh ad ticks when the
di~c s reproduced. Thevefore it is
recommended that the dises he handled
by pressure from the palims of the
hinds exerted on the edges.  As an
alternative the dise may be handled
with one hand by hooking the thumb
over the edge of the dise and support-
ing the center (or label seetion) of the
dis¢ by means of the fingers.

Vinylite  transeription  dises,  al-
though tough, are sabject to scrateh-
ing by abrasive particles.  Conse-
quently, the stacking of dises when not
in their envelopes should he avoided.
Neither should they e placed on nor
slid across hard surfaces such as tables
or desk tops. .\ good practice is to
keep the dises in their envelopes at all
times except when being reproduced.
After use, they should be replaced in
their storage cabinet wd the door or
drawer closed. These precautions are
especially smportant in locations lack-
ing atr-conditioning or in areas where
untsually liigh concentration of dust
or Ziit exist in the atmosphere.

sinee vinvlite i< i thermoplastic, the
dires can he deiormed by heat and sus-
tained  pressure. Therefore, thew
should not e kept in the vicinity of
steawms pipes,  rmiudiamt heaters,  etc.
Likewise, exposure to intense sunlight
for long periods of time should be
avoided, Detormation can he incurred
by stacking dises over an irregular
surface such as the edge of a desk or
on top of paper clips, fead pencils, ete.

Transeriptions are tended for use
with  professional  type  reproducers
which exhibit a weight at the stylus

Outy WARD LEONARD géves you

FOR RHOMBIC ANTENAS

For use as a terminating resistor, the
lgS watt size is available in 8OO
ohm, 1600 ohm. and 2400 ohm, for
individual usc on low power rigs,
and parallel or scrics-parallel net-
works on high power transmitters.

fp

L =

GANG MOUNTING

Two or more Yitrohm Plaque Re-
sistors may casily be ganged to ob-
tain other desired wattages and re-
sistances. Illustration above shows
method of mounting (w0 units to-
gether,

Catalog D-130 gives com-
plete data and listings on
stock units available in Re-
séstors, Rheostais, and Radio
B Amatenr Relays,

, Send for your copy today!

Vitrohm
Plague
Resistors

For High
Frequency Circuits

These non-inductive Plaque resistors are
especially suitable where a combination
of power and high frequencies exist.
Deep insulating barriers separate non-
inductive winding. Special Ward Leon-
ard vitreous enamel—tough, crazeless,
acid and moisture resisting—is fused
over the base, wire and terminals. Avail-
able from stock in 20, 40 and 125 watt
sizes, in a wide range of resistance values.

AUTHORIZED DISTRIBUTORS EVERYWHERE

WARD LEONARD ELECTRIC COMPANY

Radie & Electronic Distributor Division

33.M West Jackson Blvd., Chicago 4, U.S.A.

Basic 324 in Purvent Contral

CATALOG

RELAYS « RESISTORS
RHEOSTATS

AESULT-ENGINERRID CONTROL DEVICES

£

tip of approximately one ounce or less.
More recent trends in reproducers are
to utilize weights in the vicimty of
from ¥ 1o 34 ounce. These lighter
reproducers, providing they are also
designed with a stvlus and moving cle-
ment of very low mass and good com-
pliance, permit an ahmost unlimited
number of plavings from a transcrip-
tion without appreciable degradation,
Iowever, as previously  mentioned,
satisfactory  reproduction cannot be
realized if the discs are marred by
abrasions or by styli misshapen by the
abrasive wear incurred when repro-
ducing shellae dises.

There have been instauces where
transcriptions have been iujured by
back cucing for spotting  purposes.
The injury is manifest by high surface
~cratch and ticks during the opening
grooves of the program material. This
ix brought about by back cucing when
using heavy reproducers containing
improper styli.  Back cueing, which is
almost universally used for program
spotting on transcription discs causes
o harm  providing the reproducer
weight on the disc is not in excess of
one ounce and the stylus tip is of
proper dimensions and in good condi-
tion,
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FOR

MAXIMUM
PERFORMANCE

Thkese outstanding
Leud Speakers are the
result of more than a
quarter century of
development in the
Sound reproduction
field. They are de-
signed to provide
maximum dynamic
range and frequency
response.

MODEL
D-130

Compare

JIM LANSING
SIGNATURE SPEAKERS
BEFORE YOU BUY!

MODEL D 1002
Two Way System

The world's frest,
mode-n styled two-way
console Loud Speaker
designed especially for
F.M. monitoring and
high quality home
sound reproduction.

Write for descriprive
cataleg comntaining
complete specifica-
tions.
AVAILABLE
THROUGH
YOUR JOBBER

JAMES B. LANSING
SOUND INC.

4221 SOUTH LINCOLN BLVD
VENICE, CALIFORNIA

News Briefs

INDUSTRY ACTIVITIES

| The 1948 Rochester Fall Meeting of members

of the IRE and RMA engincering department

| will be hekl at the Sheraton Hotel. Rochester.

N. Y., November 8, 9 and 10.
Technical Session Program

Monday, November 8

l/smg Die
Sobel, A. W

A Television  Station Selccmr
Stamped Inductences; A, D.
Franklin Mfg. Corp.

{ Discussion of Image Sharpncss in Photo-
graphy and Television; O. H. Schade, RCA

Application  of Subminiature Tubes;
McClintock, Sylvania Electric.

The Trau.ﬂlrol Awn Experimental AFC Tube;
J. Kurshan, RCA l.abs,

A New La:u-\foxsc Low-Microphonic Minta-
ture Tubc; C. R. Knight and A. P. Haase,
G. E.

Tuesday, November 9

Devclopments in Germanium Crystals; Stuart
Martin and Iiarold Heins, Sylvania
Electric.

A Tclcvi.rlou Dlstnbutmn Systems for Labora-
tory Use; Joseph Fisher, Philco.

A Direct Con Icanldeo and AGC System for
Television Receivers; H. R. Shaw, Colonial
Radio. .

A Pudse-Cross Generator for Television Re-
ceiver Production; R. P. Burr, Hazeltine
Electronics.

Wednesday, November 10

Lightuweight Pickup Dc.ngn for Microyroote
Rccoﬂfﬂa Ploxin . P. IHaines, Elmo
Voegtlin. C. D. O Neill and R. S. Cranmer,
Philco.

Symposinm—HW hat Constitutes High Fidclity
Harvey P. Fletcher, Bell Telephone Labs.
John K. Ililliard, Altec Lansing and C. J.
L.eBel. Consultant.

High Quality Audio System for Redio Re-
cetvers; R, S, Anderson and B. E. Atwood,
Stromberg-Carlson.

Front Ends of Television Receivers; J. O.
Silvey, . E,

A Picturc-and-Sound- Modulated Generator for
Television  Receiver Production; W, R.
stone, lazeltine Electronics.

The 1948 National Electronics Conference will
be held at the Edgewater Beach Hotel, Chi-
cago. on November 4, 5, and 6.

Subjects to be covered include The Transistor

Its Propertics and Characteristics, by Walter
Il. Brattain. Bell Telephone Labs; Application
of Miniature-Circuit Téchniques to the Sound
Level Mceter, H. H. Scott., Hermon losmer
Scott. Ine.; Corona Interference with Radio Re-
ception in Aircraft, M. M. Newman, Lightning
and Transients Research Institute: Optimum
Sclectizity in Superregencrators, Donald Rich-
man. Hazeltine Electronics; Terminal Equip-
ment for Pulse-Time .Wulh'ﬁl’t.r, A. M. Levine.
2. D. Grieg, Federal Telecommunication [.abs;
The Dyotrenn Tube as ¢ Very High-Frequeney
Oscitlator, R. A, Debn. G. E.; 4 Ncw Type
of Siotted Line Section, \W. Bruce Wholey, and
W.  Noel Eldred, Hewlett-Packard; Microwave
Slotted Sections, Stanley AL Johnson. Polytech-
nic Research and Developrient; Tunable {ave-
ounide Cavity Resonators for Broadbana' Oper-
ationn of Reflex Klystrons, W. Harman.
Ktanford University; A4 Periodic I avegnide
Travelling Wave Amph'ﬁrr for Medium Powers
at Microwares, G. C. Dewey, Federal Telecom-
munication Labs. Inc.: The Locked Oscillator
Feletision  Reception. Kurt  Schlesinger,  Mo-
orola: Master Television Antenna and Signal
Distribution Systems for Large Buldings, R
Duncan. Jr.. RCA; Detclopment of a Large
Victal Kinescope for Telcvision, J. Kelar. H. .
Steier. C. T. lattimer, and R. BD. Faulkner.
Larue Screen Television, R, V. Little,
Iv.. RCA: Cireait Design for Reduction of
{um, Arthar F, Dickerson, G. E,; Radio Direc-
tion Finding s\.m'm Analyvzer, E. C. Jordan
and J Myers. University of Illinois: Open
rl { H'r anide Radigtors, E. Beam, M.
M. :\str'lh'm. It. ¥. Mathis, Northwestern Uni-
versity; ‘lln-u.mrrmrnt of Phase of Radiation
Around Autennas. John N. Hines and Charles
H. Boehnker, Ohio State University Research
Foundation: The Mcaswrcment of Antenna im
pedance Csing a Receiving Antenna, Donald G.
Wilson, University of Kansas: A Hivh-Gais
Cloverteaf Antenna. P. H. Smith, Bell Telephone
Lahs.
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A three-day symposi on h-f mel
has heen planned by the AIEE Supconimitiee
on H-F Measurements of the Instruments and
Measurements Committee jointly with the IRE
and the National Bureau of Standards to be
held on Jan. 10, 11 and 12 in Washington.

Four sessions are being planned on the fol-
lowing subjects: Frequency Measurements:
Power, Voltage. Current, Attenuwation Meas
urements; Impedance, Dielectﬂc and Magnetic
A\Icasurl:ments,’ Millimeter Techniques ({optical
type gratings, artificial dielectrics using dis-
persed merals, special problems); and Noise.
Field lntrnsit,\', Antenna  Measurements.

The meetings will ke keld in the auditorium
of the Department of Interior,

Cornell-Dubilier Electric Corp. recently pur-
chased for $200,000 the business. goodwill.
trademark, patents and inventory of The Elec-
tronic La.boratorles, Inc., 24 West 24l Street.
Indianapolis, Indiana. C.Dr acquired a recently
improved and new design of heavy duty vibra.
tor and vibrator power supply which !hc\ will
market in addition to light duty vibrators, a
development of the C-D engineering labs.

FTR had an exhibit on the main floor of the
Music Hall at the recent APCQ Conference
held in Houston.

On display were the latest developments in
mobile radiotelephone equipment for emergency
service,

Ward Leonard Electric Co., Mount Vernon,
New York, have moved their Rochester branch
office. formerly located in the Lincoln Alliance
Rank Bldg.. to 66 South Street. Rochester 7,
New York. Ken Savage remains district man-
ager.

Clarostat Mifg. Co., Inc, are moving their
office and plant facilities to a five- story block
long plant in Dover, N.

Raytheon Manufacturing Co., Waltham, Mass.,
has granted RCA and its subsidiaries 2 license
under radar patents owned by Raytheon.

These radar patents were issued to Subma-
rine Signal Company, Raytheon’s marine affli-
ate. and cover development work begun in the
early '30s.

E.K PEH garvice
Engineers

You'll ind everything you need in radio and
electronic equipment for laboratory and
development work. in the new 180-page
ALLIED Catalog. Rely on one dependable
source for the world's largest stocks—thou-
sands of parts, tubes, tools, books, test in.
struments, sound apparatus—ready for in.
stant expert shipment at lowest market prices
Write today for your FREE copy of ALLIED's
oewest Buying Guide.

i ALLIED RADIO &

ALLIED RADIO CORP., Dept. 24.K.3
833 W. Jackson Bivd., Chicago 7, IIl.

]
I
:
O Send FREE New ALLIED Catalog. :
]
1
I
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* PERSONALS

C. C. Richelieu, sccretary and general manager
of WDHLB and WDLEB-FA, Marshfiell, Wis-
consin, has resigned to accept a post js general
~ales manager of the Simplex Time Recorder
Company at Gardner, Mass,  Richelicu, former
raddio engineer with the CAA in Washington,
and currently director of the Central Division
of the ARRL. wa. :Ilslrlcl sales m anager for
the s1ate of Wiseonsin for Simplex prior to his
cvoming to WDLEB lust February.

Iichelien will he «neeeeded hy Rohert Dehl.
ing, commercial namager of WDLB for the
past wo FYears,

Will Whitmore, wlvertising manager of West.
ern Eleetric since May 1945, has heen appointed
radio  advertising  manager of the American
Telephone and Telegraph Company. W, M.
Reynolds, publications manager of Western
Electric since 1940, will have charge of West-
ern Eleetrie’s aldvertiamg.

W, Whitmaore W. M. Reynolds

G. V. Bureau ha. jomed the power tube divi-
sion of Amperex Electromie Corporation, Brook-
lyn, N, Y. He was formerly associated with
the cathade ray tuhe division of North Ameri-
ean Philips Company. Ine.

G. V. Bureau

MOORE

|LSET SCREWS

GEORGE W. MOORE. Inc.

00 BIAVER 5T WALTHAM, MASS

C. Russell Cox, iormerly sales manager and
chief engineer of Andrew Corp., Chicago, has
been appointed to a newly created office of
director of sales and engineering for Andrew.
Walter F. Kean, who has headed Andrew’s
hroadeast consulting division since its forma-
tion in 1944, assumes new_dmnties as Andrew
sales manager. John S. Brown moves from
assistant chief engineer 10 chief engineer.

C. Russell Con John S. Brown

Walter F, Kean

Thirty members of the IRE were presented
with the I'resident’s Certificate of Merit re-
LL'lllly as a testimonial to their outstanding ser-
vices in technological research and developinent
furing World War [I: Henry B. Abajian, L,
I Terpening Co.; George W, Bailey, lRE;
Wilmer L. Barrow. Sperry Gyroscope Co.; H.
H. Benning, Anrcraft Radio Corp.; Harold H.
lteverage, RUA; K. C. Black, Aircraft Radio
Corp.; Hendrik W. Bode, Bell Telephone Labs;
Ralph Bown. Bell Telephone l.abs; Herbert E.
Bragg. Nitional Defense Research Committee;
Henri Busignies, PTL; John F. Ryrne, Air-
horne Instruments Lab; F. C. Cahill, Airborne
Instruments Lab; F, S, Coopcr, Haskins Labs,
Ine.; W, F. Davidson, Consolidated Edlson
Co.; H. D). Doolittle, Machlett I.abs: John N

l)3cr Airborne Instruments [.ab; Donald ('
Fink, McGraw-Ilill; E. G. Fubini, Airborne
Instruments lab; Raymond I.. Garman, Gen-
eral Precision l')qnipmem Corp.; R. L. Havens,
Watson Scientific Computing Lab; L. Grant
Hector, Sonotone Corp.; William H. Martin,
Bell Telephone Labs; James Il. Moore, A, T.
& T.; Haraden Pratt, American Cable and
Radio Corp.; J. C. Schelleng. Rell Telephone
Labs: William [. Short, FTL; IHector R.
Skifter. Airhborne Instruments Lab: Ernst
Weher. Polytechnic Institute of Brooklyn; FH, A.
Chinn, CBS8, and O. S, Duffendack, Philips

f.abs.

CORRECTION

[N THE SEPTEMBER issue of COMMUNICA-
TIoNS, the incorrect illustrations were
presented  with the descriptions of the
G-R 1304-A beat-frequency oscillator and
the Browning lab. TAA-16 amplifier.
Below appear the correct illustrations :

GG-R 1304.A heat Irequency oscillator.

Browning Lab. TAA-16 amplifier.

"XL” PLUGS STANDARD

ON TURNER “77" MIKES

AL50 MODEL 87"

TYPE XL PLUGS

~0; m
S

X1-3-11
Socket Contacts

X1-3-12
Pin Contacts

THREE 15 AMP. CONTACTS
FOR NO. 14 B & S STRANDED
WIRE

BRIGHT NICKLE FINISH

CANNON ELECTRIC “XL” Plugs are
standard on the two above mentioned
microphones; also on RCA’s “Announce”
microphones and various Electro-Voice
models.

More and more microphone manufac-
turers are turning to Cannon Plugs for
quality connector performance at a price
that pays off in service and operation
satisfaction.

You can buy the "XL" series in more than 375
radio parts stores ovegthe country, For example:
in Kansas City, Radiolab; in San Francisco, Gray-
bar, C. C. Brown, Oﬂ'enbach Reimus, Pacific
Wholesale, Zack Radio. C. R. Skinner and S, F.
Radio; in New Orleans, Graybar, Radio Parts,
Southern Radio and Wm. B. Allen.

For catalog information, write for XL-347 Bulle-
tin, and the RJC-2 Special Con-
densed Catalog with ligt prices.
Address Department J-121.

CANINOINT] |

B&B@ﬁ]‘ﬁ}ﬂ@
Loveomit (opgany

3209 HUMBOLDT ST., LOS ANGELES 31, CAL!F.

IN CANADA & BRITISH EMPIRE:
CANNON ELECTRIC CO., LTD,, TORONTO 13, ONI.

WORLD EXPORT (Excepting British Empire):
FRAZAR & HANSEN, 301 CLAY ST,, SAN FRANCISCO

I SINCE 1715

-
CANNGON
ELECTRIC
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AUTOMATIC
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TRAMEMIZEION LIKES FAR AN, FN,
IV, BIRDCTPENAL ANTE
MENT, ANTENRA TUNING DNITI. PWER

E

AN ENTIRELY NEW
Z,

DEHYDRATOR
BY

;//ﬂtfwm

For pressurizing
coaxial systems
with dry air

WRITE FOR

BULLETIN
85

Now, for the first time, here is an automatic dehydrator that operates at line pressure!
This means, (1) longer life, and (2) less maintenance and replacement cost than any
other automatic dehydrator.

Longer life because the compressor diaphragm operates at only 1/3 the pressure used
in comparable units, vastly increasing the life of this vulnerable key part.

Reduced marntenance and replacement costs because new low pressure design elimi-
nates many components.

Operation is completely automatic. Dehydrator delivers dry air to line when pressure
drops to 10 PS1 and stops when pressure reaches 15 PSI. After a total of 4 hours” running
time on intermittent operation, the dey air supply is turned off and reactivation begins,
continuing for 2 consecutive hours. Absorbed moisture is driven off as steam. Indicators
show at a glance which operation the dehydrator is currently performing.

Output is 1% cubic feet per minute, enough (o serve 700 feet of 6%” line; 2500 feet
of 3Y%” line; 10,000 feet of 13" line or 40,000 feet of 73" line. Installation is simple,
requiring only a few moments.

Imporiant! Not only is this new diflerently designed Andrew Automatic Debydrator
completely reliable, but it is available at a surprisingly low price.

CORPORATION
75tk STREET, CHICAGO 1%

Eastern Diffices

ANDREW CORPORATION, 363 E. 75th St., Chicogo 19

Please send me Bulletin B85 describing the new Type 1900
Andrew Automatic Dehydrotor.

Averwe, Mew Tork Chy

Hame

Title

A EREDR
- Compony _

. ERNENLIING Address

City. Zone____State.

Com 1048,
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FREQUENCY MEASUREMENTS
TO 3,000 M

FULL advantage of the simplicity of the heterodyne
method of frequency measurement is taken in this
frequency meter. With a fundamental range of 100 to
200 megacycles, accurate frequency measurements may
be made between 10 and 3,000 megacycles,

The tuning circuir 1s our burtterfly rype with no
sliding contacts, obviating many of the difhculties en-
countered in the usual tuning elements used in u-h-f-
equtpmem.

A standard plug-in silicon crystal is used as the de-
tector, followed by a three-stage audio amplifier. The
band widch of the amplifier is 50 kc to permit visual
bear indicarion even ié the signal under measurement
1s unstable.

For very strong signals beat indication may be ob-
tained either aurally from the built-in dvnamic loud
speaker or visually from the panel meter. For weak
signals a telephone jack is provided for headset detec-
tion

Normally no direct connection to the signal under
measurement is required, the recractable "antenna’ pro-
viding the necessary coupling. On weak signals, ter-
minals are provided for adréitional pick-up if necessary.

This instrument is finding wide application both in
the laboratory and in the field where a portable, self-
contained, srable and accurate heterodyne frequency
meter is needed for measurements over a very wide range
of high and ultra-high frequencies.

TYPE 720-A HETERODYNE FREQUENCY METER $340

™

CRYSTAL
OETECTOR

spscmcmlo:{*“ﬂ e

FREQUENCY RAMGE — fundamental range of instrument
is 100 to 200 Mc; by harmonic methods measurement
range is 10 Nc to 3,000 Mc.

CIRCUIT — our bacterfly tuning unit used in che oscillator;
crystal detector (with spare); 3-stage audio-fre-
quency amplifier.

BEAT INDICATORS — built-in dynamic loud speaker and |
panel meter for aural and visual beat indication;
telephone jack for headset indication from weak
signals.

ACCURACY — over-all accuracy 1s &+ 017

CALIBRATION -— main dial calibrated in frequency, each
division beisg 1 Mc; one-half turn of vernier dial
corresponds to approximately 19 change in fre-
quency over 2ntire tuning range.

PORTABILITY — instrument weighs only 27!2 pounds
complete with batteries. Separate a-¢ power supply
may be ordered for a-c operation. ]

GENERAL RADIO COMPANY s

90 West S5t., New York 6 920 5. Michigan Ave., Chicago 5 950 N. Highland Ave., Los Angeles 38
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' Federal’s Complete New Multi-channel Communication System

UHF, Broad Band, FM Radio Link

FTR 9-H-1 Short-Haul Carrier.
and

[ —cmme Sy

goes fTR Carrrier Telephone and

FTL 13-A a
Rodio Link Telegraph Equipment
TYPICAL 8 (HAN;EI - - 1
WIRE COMMURICATION SYSTEM R offer you new flexibility and economy

with Rodio Link for river crossing

for muiti-channel wire or radio systems

9 CHANNELY

i Federal’s new UHF broad band radio link, for multi-
channel telephone and telegraph service, can be used
as a complete communication system—or as an inter-
mediate link in cable or open wire systems. It is
especially designed to provide economical communi-

A & B—Three 9-H-1 Carrier Channel Terminals
and One Physicel Channel

1 (—Rodic and Carrier Termingting Equipment . . .
4 CHANNELS cation over mountainous, swampy, or soft terrain where
— ¥ pole lines are costly or impractical-—and for spanning
TYPICAL 7 CHANNEL wide rivers, lakes, bays or inlets.

.m“mo COMM'IINK”K.)” ISRy I The FTL-13A radio link equipment has a total usable
with one or more intermedicte repeaters . [ X
I communication bandwidth from 200 to 60,000 cycles.

SE—

R~ T DEHER T D : :
.—’““‘*‘ -]~ D It operates in the 890 to 960 .Mc UHF band, offfermg
7 CHANNELS 7 cHanNELS the economy of low transmitter power and highly
A—Six 9-H-1 Carrier Channel Terminols . L, .
aod e BRstcol Chianel efficient directive antennas.
B=EILEZA gedicl Link §rassmaitar Write Federal today for complete information on this

SN D WD L s new type of communication system. Dept. 110.

Chidles: W 7ederal lelephone and Radio Corporation

100 KINGSLAND ROAD, CLIFTON, NEW JERSEY

research and engineering organization, of which the Federat
Telecommunication Laboratories. Nutley, N_J., is o unit.

tn Conado: Federal Electric Manufaeturing Company, Lid.. Montreal. P. Q.

KEEPING FEDERAL YEARS AMEAD...is ITAT s world.wide
Expart Distributors: Internotional Standard Electric Cora. 67 Broad S1., M. Y

www.americanradiohistorv.com



www.americanradiohistory.com
www.americanradiohistory.com

