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ITA 5 kw AM Transmitter

QUALITY FEATURES

No other 5 kw AM transmitter matches ITA for quality features « High Efficiency PA Circuit

that are basic to the unit. It's the most compact 5 kw AM trans- o Solid State Rectifiers
mitter ever designed. ..yet, it remains fully accessible. Your o Only 5 Tube Types

est choice for efficiency and economy—check this line-up of ¢ Remote Control Provisions
features—AM's best b kw buy! o Power Cutback to 1 KW (Optional)

o Conventional High Level Modulation
® Automatic Recycling

ITA ITA ELECTRONICS CORPORATION ETA
BROADCAST DIVISION + LANSDOWNE, PENNSYLVANIA

Circle Item 1 on Tech Data Card
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ALL TAPE HEADS
~ WEAR 0UT!
HERE'S HOW AND WHY!

Magnetic tape itself is the
real cause of head wear!

The abrasive action of tape as it passes
over the head face gradually wears
away the depth of metal left on a new
head after final polishing (see above).
Because wear is nearly always uneven,
craters or ripples are also formed on
the face as wear progresses, thus mak-
ing it impossible to achieve good
contact between the head gap and the
all-important signal recorded on the
tape. The severe high frequency losses
and erratic output resulting from poor
tape-to-gap contact are very annoying
to the ear. Head wear should NOT be
permitted to reach this point — much
less go beyond it to the limit where the
gap actually begins. to open up.

By replacing the worn head with a
new Nortronics professional type of
laminated tape head you will obtain
improved high frequency response over
the original head, plus the added fea-
ture of longer lifc since laminated heads
have 50% more depth of metal at the
gap. Nortronics manufactures both
laminated and solid-core heads, but
recommends the use of the laminated
types for station use.

Nortronics is the established source for re-
placement heads among broadcast engineers
because of the excellent price structure and
long wearing qualities of their professional
type heads for erase, record and playback.

For complete information contact:
Thor Johnson, Distributor Sales Manager

“Music sounds best on tape—

Tape sounds best with Nortronics heads”

. =,
%‘zﬂu»ucd_ 0
8143 10th Ave., North « Minneapaolis 27, Minn.
] Write today for FREE copy of NORTRONICS

| Tape Head Replacement Guide

I
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Well behaved transmitters

SHOUT

DON'T WHISPER!

DON'1

Avdivone TP watomatic tvel montrat

CBE LABURATOAIES

Stay listenable with Audimax!

Undulating audio is not listenable!
When it shouts—unpleasantness!
When it whispers—strain! Every time
your listener touches his volume con-
trol, you stand a chance of losing him!
Audimax—the monitor with a memory
--rides your output gain control with
super-human speed. When levels are
correct, gain remains constant-—this

July, 1963

is the Audimax Gain Platform. Audio
output remains on a natural listening
keel at maximum modulation. There's
no distortion, compression, thumping
or pumping. No audio “holes.” Audi-
max is not a Compressor, Limiter or
AGC. Audimax is a control computer,
complete with memory and judgement.
You merely set the Gated Gain Stabi-

Circle Item 4 on Tech Data Card

lizer to recognize noise and back-
ground effects, and electronics takes
over. Proper levels are maintained;
gain is held constant during pauses or
returned to normal at standby—auto-
matically. To get listener loyalty—and
keep it—you need Audimax! It pays!

LABORATORIES

‘yf’# f’ !!/“’ High Ridge Road, Stamford, Connecticut
A Division of Columbia Broadcasting System, Inc.
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“The greatest contribution
we’ve made
towards upgrading WKFM”

JMJ //W

FRANK KOVAS, PRESIDENT
WKFM, CHICAGO

(DEMONSTRATION STATION FOR FM
STEREO AT 1952 NAB CONVENTION)

STEREO
TRANSCRIPTION
PREAMPLIFIER

Certified quality because every character-
istic on every unit is checked to make
sure it passes specifications. That's why

. Mr. Kovas says “It is unfortunate that we
(WKFM) wasted so much time in experi-
menting with hi fi type stereo preamps
which looked good on specifications . . .

I'll have to admit that nothing equals the performance of the Shure SE-1 for stereo

multiplexing.”

What are the certified specifications? The SE-1 has plenty of gain to feed a 600 ohm

line at +4 or +8 dbm from a magnetic stereo phono cartridge and still provide for

peak power. (1.2 mv input gives at least +4 dbm output.) Balance is provided with
separate gain controls for each channel. True RIAA equalization with = 1 db 30 to

15,000 c.p.s. of RIAA curve. Optional flat position for measurement and calibration

in the studio. Separate high and low response tfrimmers for each channel with NO

interaction between channels, or between high and low end. Hum and noise level
at least 64 db below output level. Channel separation better than 37 db between

50 and 10,000 c.p.s. Distortion is under 1% at +15 dbm 150 or 600 ohms output

impedance. Compact size (7" x 3%” x 11” deep) . . . Convenient slip-in mounting

for easy installation. Separate power supply reduces panel space requirements.

Priced at only $295 net. Write for technical data sheet: Professional Products Division, Shure
Brothers, Inc., 222 Hartrey Avenue, Evanston, Illinois.

Circle Item 5 on Tech Data Card
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LETTERS
to the editor

DEAR EDITOR:

In the January issue, under the “Tech-
nical Talks™ department, broadcast an-
tennas were discussed from the stand-
point of series and shunt feeding tech-
nigues.

I service several broadcast stations in
the Intermountain area, and have a few
shunt fed antennas to deal with. The
one big problem with them is evident
when increasing power. Since the reac-
tance 1s often very high with a slant
wire, a highly reactive capacitor with
very large spacing must be used. It looks
like the method of feed illustrated in
the article would be the way to reduce
this problem. By feeding the antenna
up the middle of the tower at a quarter-
wave point, approximately, it seems to
me that the reactance could almost be
eliminated. As I have no means for
practical experimentation., I wonder
whether you could give me any infor-
mation on the construction of a feed
line, and at what point to feed the
antenna.

DANIEL W. COLTRANE
Chief Engineer. KRXX. Rexburg, Idaho

Consulting Editor John Battison an-
swers your questions, Dan, along with
Technical Talks, on page 28.—Ed.

DEAR EDITOR:

You did a fine job covering the NAB
convention in the April issue of BE.

My article Cartridge Tape at Work
also appeared in this issue. While you
did a thorough job on the article, there
were a few minor errors that I would
like to point out.

The wiring diagram. Fig. 3, which
shows the modifications necessary to use
our reverberation unit, is electrically
correct. The description of how it works
(last paragraph on page 33), however,
lists RY-2 as the auxiliary tone relay;
in reality it is a new relay which we
added to the tape machine.

In the wiring diagram, Fig. 4, the left
ends of the two leads marked “to aux-
iliary start relay” should also be tied to
a +24-volt DC source.

Your typesetter must have been in a
hurry, because the last line on page 30
should be the last line on page 32. I
am sure the readers would soon get it
in the correct position.

I might also point out that our total
number of recorded musical selections
is now 2,300. We will rest there for a
while, since we are in the process of
phasing out some of the older numbers
with new ones, to keep the library fresh
and up to date.

PATRICK S. FINNEGAN
VP/Chief Engineer, WLBC,
Muncie, Ind.

Thanks for advising us, Pat. Got to
keep the ol’ tapes rolling.—Ed.

BEROADCAST ENGINEERING
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TWO GET-ACQUAINTED OFFERS FROM WESCO

Wesco's Tube Of The Month promo-
tion—the Westinghouse image Orthi-
con. The Type 7611 Tube illustrated
here has a 1000 hour warranty. That
means long life, fo cut your replace-
ment cost. Also your Wesco (Westing-
house Electric Supply Company) dis-
tributor has a complete line of West-
inghouse Tubes to meet your needs.

8 BROADCAST ENGINEERING

wwWwW americanradiohistorv com


www.americanradiohistory.com

wwWw americanradiohistorvy com


www.americanradiohistory.com

A TEST EQUIPMENT
CHECKLIST

Typical of precision instruments is this
Simpson leboratory standard meter.

Certain test instruments are €s-
sential in any broadcast operation,
whether it be an AM, FM, or TV
station, single station, group of sta-
tions, or network.

Other types of instruments are
fairly common in all applications,
but vary in the facilities they in-
corporate or the variety of the
measurements for which they may
be used. And yet other instruments
are selected by the chief engineer or
director of engineering on the basis
of personal preference. Considered
are the special conditions involved
in the studio-transmitter or the sta-
tion-group setup, or the particular
requirements of the broadcast
equipment involved.

*Director, School of Electronics, Inter-
national Correspondence Schools,
Scranton, Pa.

by Joseph A. Risse* — A discussion
of the basic test instruments
essential to any broadcast engineer,

with a checklist for the chief engineer

and station manager.

Examples of instruments common
in all broadcast stations are volt-
ohm-milliameters (VOM’'S,) vacu-
um-tube voltmeters VIVM’s, audio
oscillators, grid dip oscillators, os-
cilloscopes, tube testers, and fre-
quency meters. The instruments that
are common but vary in their char-
acteristics from onc station or en-
gineering setup to another include
the noise and distortion meters,
transistor/diode tester, transmission
test set, RF bridge, etc. Those in-
struments whose characteristics are
dictated by special conditions in-
volved might include such items as
a slotted-line setup for checking
vswr, sweep-marker generator, and
others.

Basic Checklist

A checklist of basic instruments
for broadcasting might be helpful
to the chief engineer of a new sta-
tion or of a station, or stations,
awaiting approval of a CP. It
might also be helpful to the CE of
an existing station as a reminder of
what he might lack, or need to im-
prove his maintenance program or
the performance of his equipment.

The checklist provided here is in-
tended mainly for a medium-sized
station, while those with the larger
engineering facilities may surpass
the lineup with quantity or special
applications. Smaller operations can

Shown, left to right, are a Western Reserve Electronics militarized tube tester,
Conrac Yideo Monitor showing pulse-cross display, and an RCA WO-91A general purpose oscilloscope.

10
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benefit from the listing since an
indication of use is given for each
item.

Some items in the following list
might be considered as being more
in the nature of operating or moni-
toring equipment than test equip-
ment. However, some of these have
been included anyway because of
their importance in testing, trouble-
shooting, and maintenance. One
example is the calibrated demodu-
lator in a television station. This is
an item that is fairly essential in
maintaining and adjusting a TV
transmitter, and yet which is in con-
tinuous use during operation for
observing the visual transmitter out-
put and/or the input of the coax
or waveguide to the antenna.

The list for the most part includes
test equipment that is considered
fairly general and essential, and
used in practically any station,
whether AM, FM, or TV,

Accessories

Many minor items, which are es-
sential in making tests are not in-
cluded in the listing because of the
number in use and extensive va-
riety. These include special cables,
plugs, adapters, pads, attenuators,
probes, standard-reference compo-
nents, microscope, utility receivers,
and so on. Some examples are audio

the Hewlett-Packard 204B Oscillator, a

BROADCAST ENGINEERING
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T or H pads of 3 db, 6 db, and
10 db, at 600/600, 30/600 or
50/600 ohms; 75-ohm TV termi-
nations, etc. The exact nature and
number of these miscellaneous items
are dictated by the types of tests
made, and whether or not the more
elaborate test instruments are from
one or several manufacturers.

Quantity Requirements

The number used of any particu-
lar instrument may vary from one
situation to another. For instance,
a radio station at which the studio
and transmitter are located nearby
each other probably will require
fewer VOM’s, and VIVM’s than
one in which these operating de-
partments are located in separate
buildings and possibly miles apart.
A television station having its studio
and transmitter facilities located
together might be able to manage
with only one wide-range oscillo-
scope, for example, while a station
where these facilities are some dis-
tance apart would necessarily have
to double requirement.

Another consideration is remote
programming. A station that han-
dles a full schedule of remote
broadcasts would have to duplicate
many of the standard instruments in
their equipment inventory. Addi-
tional meters, oscilloscopes, signal
generators, test sets, etc., might be
required for portable use, as well
as to facilitate the fuller main-
tenance program. Thus, one might
consider the effect of the total num-
ber of operative devices in the
broadcast system on the quantity re-
quirements for test equipment.

In the equipment listing, there
may be duplication, to a certain de-
gree, because of the multiple facili-
ties built into some items. For in-
stance, a station having a sideband
response analyzer might not require
an rf sweep generator for transmit-
ter checks. Similarly, some duplica-
tions of functions crop up in some
of the other test and measuring in-
struments listed.

Significance of Canadian Practices,
an added note

In compiling this list, I was
guided partly by my own experience
in medium and small station opera-
tions. However, I am also greatly
indebted to several other sources.
One of these is Scranton Broad-
casters Inc., operators of WGBI

July, 1963

Table of general test equipment for broadcasting.

Instrument

AF VYoltmeter
Audio oscillator

Calibrated receiver
Capacitor checker
Clamp-on ammeter
Communications
receiver
Demodulator
Diode-transistor
tester

Flutter meter
Frequency meter
Grid dip mefer

Impedance bridge

Line matching
transformers

Megger

Oscilloscope,
mid-range

Noise and Distortion
meter

© meter, RF bridge
Resistance bridge

RF sweep generator

Sideband response

analyzer

Squarewave generator
Stereo FM monitor
Transconductance
tube tester
Transmission test set

YOM, 20,000
ohms/volt

VTYM, with capacity
and high voltage
probes

Function

Audio amplifier response measurement,
preventive maintenance, troubleshooting

Provide signals for adjustment, calibration,
troubleshooting, level checks, etc.

Check coverage nulls
Preventive maintenance, troubleshooting, etc.

Check for unbalance, abnormal power
dissipation, etc.

Calibration with WWY, check FM modulation,

general use

Measurements and checks of monitors, transmitter
output, diplexer, filterplexer, etc.

Preventive maintenance, troubleshooting,
development work

Measurement of tape, disc, and film transport
wow and flutter

Accurate measurement of main transmitter and
link frequency, as per FCC requirements

General tuned-circuit, trap, and filter frequency
adjustment and measurement

Measurement of L, C, R, and Z

Audio tfesting, hum reduction, noise isolation

Testing entrance cable and insulation resistance,
ground resistance, etc.

Distortion isolation, general troubleshooting,
modulation checks, etc.

Audio line, amplifier, and transmitter tests;
proof tests

Check of RF line, antenna, components; phasing; etc.
Measurement of audio and RF line and cables

Transmitter bandwidth and general response
check and adjustment

Sweep alignment of transmitter visual circuits

Audio and video frequency and phase tests

Stereo channel separation and modulation
measurement

Preventive maintenance

Audio line, amplifier, and transmitter tests;
proof tests

General tests and measurements, portable
applications, above ground and floating
measurements, resistance measurements

General measurements, tests in hi-Z and high
voltage circuits, development work, etc.

AM-TM and WDAU TV, Chief
Engineer Kenneth Cooke and As-
sistant Chief Engineer Stanley
Zawislak, in particular; also from
equipment lists provided by N. R.
Olding, Operations Engineer of the
Canadian Broadcasting Corpora-
tion, Montreal, Canada.

The CBC in Canada operates a

wwWwW americanradiohistorv com

large number of AM, FM and TV
stations. The information received
from them was felt to be of con-
siderable importance in compiling
the list for several reasons. Since
the CBC operates stations from
coast to coast in Canada, and since
these operations are in some cases

® Please turn to page 35
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AUDIO LEVEL
DEVICES

% MODULATION

3

o 3

COMPRESSOR
ONLY

NG LIMITING PEAK
NO COMPRESSION  LIMITER
ONLY

COMPRES SOR
DRIVING
LIMITER

Fig. 1. Compressor and limiter effects.

Although a limiter can protect a
transmitter against audio peaks, too
much limiting (say, 20 to 30 db)
can increase distortion to 3 or 4%.
The limiter can’t do anything about
low passages, below its limiting
threshold. During many programs
low passages would be lost to some
listeners if only a limiter were em-
ployed. To overcome such difficul-
ties, the compressor was developed.
The names are different~—compres-
sor, compressor - expander, AGC
amplifier, averaging device, etc.—
but the function is about the same
in each case. Dynamic range is
lessened by compressing peaks and
expanding low passages.

Compressor Operation

While a limiter establishes a ceil-
ing for peaks, as seen in Fig. 1, it
doesn’t affect low-level signals. The
compressor pulls up these lows, but
its peak limiting isn’t too good. Fig.
2 shows why. The limiter’s operat-
ing point (average signal level at
input) is at or slightly above thres-
hold, seldom higher. But the com-
pressor normally works in the mid-
dle of its slope; since this slope
often covers 30 db of input varia-
tion, greater-than-average signals
are compressed more, and lesser-
than-average signals are compressed
less. The result is shown in Fig. 1,
and it’s precisely this latter action
that gives the compressor an ad-
vantage over the limiter. However,

*Consulting Engineer,
Michigan City, Indiana

2

and features.

this feature has a disadvantage,
too. The compression ratio is low
—roughly 3:1 for a compressor,
compared with 10:1 or more for a
limiter. Thus, a compressor’s out-
put is much more variable than a
limiter’s. Also, the attack and re-
lease times of a compressor deter-
mine its action. If the limiter-type
dual-recovery circuit is used, gain
reduction and return are functions
of the program material, and the
action is essentially that of a limiter.

by Thomas R. Haskett* — Part Two.
A discussion of compressors and

averaging devices, their principles

the unit is essentially an average-
level device, since short peaks don’t
affect the gain., Where time-con-
stant switching is provided, its po-
sitions are usually marked dual and
average.

Circuit Action

The basic circuit is shown in
Fig. 3; note the similarity to the
limiter circuit. V1-V2 is a variable-
gain stage, generally a 6386 twin
triode operated in push-pull. V3-

But if long time constants are used, V4 constitute a fixed-gain, push-

Table of compressor and

Attack  Release Input Output Noise
Time Time Compr. Level Level Gain Level Frequency
Model msec sec Ratic dbm dbm db dbm Response
Collins —24 —24
26J-1 to to 41
Auto-Level ! 09 1.6 T30 +30 50 ;—B'{O db
P — er to 54 0 B 15,000
Collins 62 5.2 5:1 o to ” oY eps
356E-1 +6 +36
Fairchild
666 0.3 —5 +13 =+1.0 db (40 db)
—0 30 to 2.8:1 to to 30 — 45 20 to (compr.}
Fairchild 30 +15 +25 15,000 cps
666 A
irchild 0.3 —35 =+0.5 db
zz;c 40 to 3:1 to +22 None None* 20to
7.0 + 25 30,000 ¢ps
Gates 1o —44 38 +1.0 db (30 db)
M-5167 25 fo 3.3:1 to to 62 —45 3040 (compr.}
Sta-Level 12 +24 +24 15,000 cps
GE BA-9-A
Uni-Level i 0.9 I.+6:| —54 0 +1.0db (30 db)
———— (- or or o to to 54 —50 50 to (compr)
GE BA-9-B &2 5.3 5:1 +6 +36 15,000 cps
Uni-Level
ITA —37 +20 =+1.0 db (50 db)
AGC-1A 25 5.0 7:1 to o 57 —50 20 to (compr.)
+ 13 +34 20,000 cps
Langevin
0.1 0.5 1.6:1 —70 + 26 =+0.5db
AM-5301 to to to to or 53 —57  20to
Leveline ' 3.0 5:1 —b +37 20,000 cps
. — 52 +3.0db
u r ‘
SC"XJ‘; 250 10:1 o —10 40 250 fo
- — 18 4000 cps
RCA 2.1:1 — 80 —10 +=[.0db
BA-25A 12.5 1.0 to to to 70 —45 30 to
- 6.2:1 —25 +30 15,000 cps

*Passive circuit-—no generated noise.

BROADCAST ENGINEERING

wwWwW americanradiohistorv com


www.americanradiohistory.com

pull output stage, from which a
portion of the signal is rectified by
V4, the AGC diode. The resulting
DC furnishes operating bias for
the input stage. Unlike the limiter,
which has a fixed threshold, the
compressor threshold is usually
variable. A pot across the B+
allows selection of various delay
voltages to be applied to the diode
cathode. No control voltage can be
generated until the output signal
exceeds this threshold voltage, of
course. By changing the threshold,
the input tube operating point is
altered, and this, in turn, produces
a different compression ratio.
Hence, the range commonly found
is 2:1 to 6:1. And this action must
not be confused with the signal op-
erating point; the latter is obtained
by setting the signal-input level to
the first stage. Between the diode
and the signal-input an RC net-
work provides attack and release
times. As we’ve mentioned, this is
often variable. Because the com-

averaging device specifications.

pression ratio is low, circuitry is
less elaborate than for a limiter.
Since compressors are always used
ahead of limiters, and frequently
at the console output, or even at
an earlier point where levels are
low, size is generally small com-
pared with limiters. All compres-
sors listed in Table 1 will match
600 ohms in and out.

Disadvantage

While the compressor overcomes
one difficulty associated with the
limiter, it introduces another. If a
loud passage is followed by a very
soft one, or a pause of several
seconds duration, the compressor
raises the gain. Only there’s noth-
ing to amplify but room noise, air-
conditioner noise, and perhaps even
tube noise! And if an old ET is
being played, or a dusty LP, the
surface noise gets expanded and
listeners hear needle scratch in all
its glory. This can be partially over-
come by using less compression,

LIMITING

THRESHOLD COMPRESSION

l i 2 db INCREASE
AT OUTPUT

e wd N

| 1

; \
INPUT d
b AT —
—_— AT INPUT

NORMAL 2.2 = 10:1
OPERATING POINT COMPRESSION
RATIO

(B) Compressor curve.

COMPRESSION  COMPRESSION

THRESHOLD SLOPE 6.7db [NCREASE

AT OUTPUT

ouTPUT

|
1
db
(
|

INPUT db R 20 db INCREASE

5 AT INPUT
2067 %1

NORMAL COMPRESSTON
OPERATING POINT RATIO

(A) Limiter curve.

Fig. 2. Limiter and compressor curves.

but it defeats the purpose of em-
ploying an averaging device. (The
solution to this problem will be
covered in Part IV.)

Operating Practice

Operating practice today is to
locate the compressor between the
main console and the limiter, the
limiter then driving the transmitter,
as in Fig. 4A. What happens is
that the gross variations in level
by announcer-operators are cor-
rected somewhat, and the Ilimiter
then only has to protect against
pcaks, and smooth out few of those.
This hookup is especially desirable
if a telephone line separates the
studio and transmitter, since the
compressor can then deliver a less
erratic signal to that line, main-
taining a better signal-to-noise ratio.
Also, harmonic distortion divides
between the compressor and the
limiter; you get less with both than

either alone.
® Please turn to page 36

Dimensions
Harmonic Compr.
Distortion Meter Width Height  Depth Price Model
Collins
Yes 197 51 9" $275.00 26J-1
(30 db) Auto-Level
50 to {compr.)
15,000 cps H
No 37 5% 9" 130.00 g:scglé'_‘f
Fairchild
(40 db) 495.00 666
25 to {compr.) Yes 197 3" [ T
15,000 cps 399.00 Fairchild
666A
Below 0.3% Yes 1 7" 4" 158.00 zzlard"ld
(30 db) Gates
50 to (compr.) Yes 197 5a” 77 249.00 M-5167
15,000 cps Sta-level
GE BA-9-A
2.0% (30db) 3% 5%" 10%” 140.00 Uni-Level
50 to (compr.) No
15,000 eps 19” 31" 7% 200.00 GE BA-9-B
Uni-Level
1.0% ({(25db) ITA
35 to (compr.) Yes 197 ElVat 7%"” 225.00
20,000 cps AGC-1A
Langevin
?eg‘if ((25 db) No 2%” 3" 10%” 225.75 AM.5301
0% (compr.) Leveline
10,0% (10db) .
150 to (compr.) No L%” %" 6" 90.00 Qg’f‘;r
2500 cps Q -
Below 1.0 %
30to (30db) No 8%” 4217 122" 225.75 EE?E)A
15,000 {compr.) A

(=

V5

INPUT

THRESHOLD

July, 1963
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The Electro-Voice Model 642
Cardiline Microphone Earns

THE FIRST

ACAIDEML
AWARID

FOR
MICROPHONE
DESIGN
IN 22YEARS!

Today’s movies, radio, TV and recordings sound better,
thanks to a microphone design that has revolutionized sound
pickup techniques. It is the Electro-Voice Model 642
Cardiline® ultra-directional microphone.

The E-V 642 has contributed so much to motion picture sound that

on April 8, 1963 it was presented the coveted Academy Award certificate
by the Academy of Motion Picture Arts and Sciences—the first such
award to a microphone in 22 years!

Model 642
$390.00 list

Film sound engineers found the unique 642 Cardiline design sharply
reduced effects of noise and distance. They obtained clear,
crisp sound under circumstances previously thought impossible.

The 642 is another major achievernent by Electro-Voice in the art and
science of electro-acoustics. This engineering leadership extends equally to
professional and commercial sound, home high-fidelity recording

and reproduction—even to phonograph needles and cartridges.

No matter what your interest in sound, look to
Electro-Voice for the consistently superior engineering
that means award-winning performance for you,

EleéthoYoree

“ACADEMY AWARD-WINNING SOUND"

ELECTRO-YOICE, INC., Dept. 731V, Buchanan, Michigan

|
% ! Enter my subscription to “Microphone Facts”, the FREE E-V
4 : newsletter on professional microphone applications.
The E-V Cardiline* principle is also found in the famed 7-foot long E-V Model | Name.
643 ($1,560.00) and the popular Model 644 for critical commercial sound installa- I
tions ($110.00.) All prices list, less normal trade discounts,
*T.M. Reg., Patents Applied For { Company.
Circle Item 9 on Tech Data Card i Address
= City State
1
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ENGINEERS’ EXCHANGE

Modulation Peaks

by D. K. Haahr, Product Quality Engineer,
Collins Radio Co., Cedar Rapids, fowa.

An equipment evaluation pro-
gram at radio station KWLC and
KDEC re-emphasized the impor-
tance of an accurate indication of
positive and negative modulation
peaks. Equipment tests seldom re-
quire more than 100% modulation
and use an oscillator or music
as program source; the difference
between positive and negative peaks
is normally not noticeable.

Voice modulation does have a
pronounced difference in peaks;
therefore, mikes should be polarized
for greatest modulation on positive
peaks. The present trend of high-

peak (E) can increase only by the
amount of positive carrier shift (C).
This is the clue to identifying peak
polarity and may be verified by ob-
serving the positive and negative
indications on the modulation mon-
itor as the modulation is varied.

The negative carrier shift, (F), in
Fig. 4, with 100% modulation, is a
transmitter modulation problem
that causes clipping of positive peak
(G) and decreases the level.

The overmodulation in Fig. 5
added to the positive peak clipping
results in no carrier shift and no
indicated difference between posi-
tive (H) and negative (I) peaks on
the modulation monitor; but it may
be detected on a scope.

Fig. 1 Fig. 2

iy

Fig. 4 Fig. 5

average - modulation programming
makes it desirable to understand,
and have a simple method of check-
ing, modulation peak polarity.

The following standard devices
are used to make the test:

1. An RF source capable of
more than 100% AM modu-
lation (transmitter).

2. A method of measuring posi-
tive and negative AM peaks.

3. A tone modulating source.

4. A display of the modulated
RF envelope (scope) is de-
sirable.

An unmodulated RF envelope is
as shown in Fig. 1. In Fig. 2, one
cycle modulates the RF envelope
100%, showing positive peak (A)
and negative peak (B) of equal am-
plitude. Further increase in modu-
lation in Fig. 3, results in no posi-
tive peak distortion, and overmodu-
lation on the negative peak. The
distortion caused by overmodulation
increases the effective carrier level
by (C), which is called positive car-
rier shift. Beyond 100% modula-
tion, positive peak (D) is increased
with no limiting factor except trans-
mitter capacity; however, negative

26

Auto Speaker Muter

by Dave Schmidt, Chief Engineer, KNOW,

Austin, Texas.

At KNOW, we have always had
a problem I'm sure other stations

have had. The speaker in the con-
trol room bothers the announcer
when a newsman calls in a story,
rather lengthy at times, with which
he is not concerned, or when at-
mospheric conditions allow other
stations to skip in.

The automatic speaker muter is
the solution. Now, when the an-
nouncer is annoyed with strange
sounds from the mobile speaker in
the control room, he merely pushes
a button and forgets about it. In
approximately 4 minutes the speak-
er comes back on automatically.

Let’s look at the circuit. When
the pushbutton is pressed, 12 volts
AC from T1 is applied to K1, a 12-
volt AC 3PDT relay, which holds
in after the button is released. At
the same time 18 volts AC, the
sum of T1 and T2, is applied to
the heater of K2, a delay relay
(Amperite 26N0120 or equivalent).
Also the speaker line is broken. As
soon as approximately 4 minutes
has elapsed, and the delay relay
normaily-open contacts close, 12
volts AC is applied to the coil of
K3, a 12-volt AC DPDT relay.
When K3 closes, K1 is released,
the voltage is taken off of the heater
of K2, and the speaker line is
broken once again. When the delay
contacts open, in about 15 seconds,
K3 is released, turning the speaker
back on. Pilot lights are bridged
across the coils of both relays to
operate indicator lights—when they
are off, the speaker is on.

I
b,
]
o
i |
¢ o SPEAKER
172 AMP —o— LINE T
q ll
115 VAC T i2v LI ki Amfd
o—
2.0
PUSH-BUT TON
T2 %ev |
'K;:‘ DELAY
‘ RELAY
K2
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ACOUSTICS IN
BROADCASTING

In today’s world of music on
tape and record, as used exten-
sively by both AM and FM stations
there seems to be, unfortunately,
little attention paid to the acous-
tical value of sound in broadcast-
ing. Even the live element—tele-
vision—operates in a world of
what is essentially “close-up speech”
surrounded by flat, hard (or rea-
sonably so) surfaces. In television
the last of our reaily live media,
there is very little attention paid to
the niceties of quality sound repro-
duction, Don’t take this as a blan-
ket indictment of broadcasting—far
from it; but it stems mainly from
reflections induced by reference to
various texts while preparing this
month’s discussion of acoustical
problems.

The broadcasting world of today
rests so strongly on the foundation
laid by radio, that it is quite in-
structive to pause for a moment
from our preoccupation with stereo
FM and TV, and reflect on the
lack of attention paid by many sta-
tions today to the problems of
audio. It would probably not be un-
realistic to say that a good number
of AM stations and “hi-fi” FM sta-
tions have paid very little attention
to this important part of operation.
With a diet of discs and tape and
an occasional “live” broadcast of
news, or some FCC inspired “local
live” production (picked up in the
station manager's office), the ten-
dency is to let the recording com-
panies become the audio experts.

Although the foregoing may
sound like torpedoing our own
ships, it is mot intended to be a
“crack” at anyone—or even at our
own broadcast industry practices.
Today, it is very difficult for the
small local station to make any
really serious attempts at live
music pickup. Even if musicians’
fees were not preclusive, the de-
mand is not present among the
sponsors, and generally the best

28

Technical Talks —

Acoustics, an important part of

broadcasting and recording, is sometimes

problems and solutions.

that can be done is a live shot from
a local dance floor or a high school
band “playing” in an untreated
auditorium.

As a result of this trend we have
a new breed of engineers who have
less reason to know much about
acoustics and the problems of
pickup under various sets of con-
ditions. Too, they have less reason
to concern themselves with the de-
sign factors in planning a new
studio facility because the extent of
the live work will be from the an-
nounce booth and the remote pick-
up unit. Yet, for many of these in-
stallations the results will be ade-
quate judged on the average tran-
sistor, “‘cigarette pack size” radio,
or small table radio.

Why then waste magazine space
talking about the days that have
passed?

Merely because most of the en-
gineers who have graduated into
radio since World War II must
have an interest in audio (sic), or
they would not have chosen such
a raucus way of making a living!

As 1 said earlier, I was looking
at some old reference books, and
in one, written by John Mills in
1935, (“A Fugue in Cycles and
Bels,” D. Van Nostrand Company,
Inc., 1935) 1T came across some
interesting material which revived
my interest in aural facilities and
which I recommend to any readers
interested in sound. Copyright laws

neglected; here's a look at

In a recent letter, a reader asked
for more information on using axial
feed lines for shunt-fed towers. This
is a broad subject, but a general ap-
proach would be to take the feeder
coax up the center of the tower, and
attach it to a cross member about
0.39 to 0.4 wavelength from the
ground. The outer conductor should
be grounded to the base of the tower.
This system should result in a re-
duction in the reactance of around
300 ohms, which generally exists at
the input to a slant wire fed antenna.
This type of connection produces a
more circular antenna pattern, and
a more uniform field. The best per-
formance is generally obtained when
a lower impedance line works into
an antenna of 0.25 wavelength.

J. H. B.

prevent me from quoting from this
book to any extent, but 1 believe
that one piece of information may
safely be reprinted without a visit
from the local U. S. Marshal. It is
something that many of us may
have forgotten and concerns the
different interpretations put upon
the word harmonmic by engineers
and musicians.

To an engineer a harmonic is a
term in a series representing N
times the fundamental frequency;
such as the sixth harmonic being
six times the fundamental. Whereas,
to a musician a harmonic is a fun-
damental note, together with all its
overtones; thus his harmonics are
not pure! If a musician speaks of
the third term in a series he is re-

Cross sectional view of a sound insulating wall.
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It's a ticklish business recording the
world’s greatest artists! You never know
which take will capture that one magic per-
formance! RCA Victor engineers must be
able to depend on every inch of master
recording tape to deliver the absolute ulti-
mate in quality performance. That's why
RCA Victor Recording Engineers use Red
Seal Magnetic Recording Tape. In fact,
Red Seal Tape was specially developed for
their use.

In one of the newest, most modern
plants in the country, Red Seal Tape is
manufactured to the highest quality speci-
fications in the industry — and it's now

July, 1963

available for your recording requirements!

Quality control-tested for frequency re-
sponse, distortion, drop-out noise, print-
through, Red Seal Tape is also mechani-
cally tested for coating thickness, anchor-
age, layer-to-layer adhesion, aging, cup-
ping, slitting tolerances. Every inch has
the same magnetic properties, the same
recording-bias characteristic, so you can
use tapes interchangeably!

Get all the details, fill in the coupon now.

RGAVIGTOR

@The most trusted name in sound
Circle Item 32 on Tech Data Card

wwWwW americanradiohistorv com

Magnetic Tape Products Marketing
RCA Victor Record Division

155 East 24th Street

New York 10, N. Y.

Please rush me specifics on RCA Red Seal
Magnetic Tape including all essential

physical and magnetic characteristics.
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Checklist

(Continued from page 11)

widely separated, the operation and
maintenance must be highly organ-
ized and standardized. Also, due to
the number of stations operated,
the Corporation has been forced to
determine and analyze just what the
basic needs are for test instruments
in radio and television stations.

Television in Canada has ex-
panded rapidly in the past sevcral
years, their broadcast engineers and
manufacturers have contributed
significantly to the development and
analysis of equipment and stand-
ards, particularly through the IRE
and SMPTE. They analyze very
closely each major test equipment
item and each testing technique
before its use is adopted. For ex-
ample, CBC has considered very
closely the merits of the sine-
squared test signal for the analysis
of video circuit response. This is a
test signal that has been known to
most U.S. telecasters for 10 years
or more but which has not been
widely used. In Canada, the sine-
squared signal, and other vertical
interval and multi-frequency burst
signals are transmitted regularly.
They originate in Toronto TV Mas-
ter Control and are available in
CBC stations in Montreal, Halifax,
Winnipeg, and Calgary.

Select with Care

A final comment with regard to
this checklist. Like most similar
lists, it should be considered mainly
as a guide. The chief of a planned
radio-TV setup, unless fully experi-
enced with test equipment, would
be wise to visit several other sta-
tions before purchasing any test
equipment. Discuss the matter of
required test equipment and ask
for suggestions. Talk with the man-
ufacturers of broadcast equipment,
with your consulting engineer, and
anyone eclse that might be helpful.
To have accurate and reliable test
equipment is essential in broad-
casting, but good equipment is ex-
pensive. It would not be difficult to
waste several thousand dollars of
your stations money by purchasing
items that might never be used due
to duplication, or because they are
too elaborate for your needs, or be-
cause they do not meet the require-
ment. A

July, 1963
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R
this |

= |
|

for the new CONCERTONE 607

The new Concertone 607 is dimensionally constructed to make it an exact
replacement for the equipment you've been thinking of updating. But it's
the same in size only. This surpassing tape recorder defies comparison,
really. Its features are fabulous and only a demonstration will prove to
you that its low price is not really a misprint. This is the high-impedance
model of the famous Concertone 605 with provision for plug-in impedance
matching transformers; precision plug-in head assembly, including four
precision heads; separate mike and line controls; professional connectors;
calibrated VU meters; delay memory control circuit; automatic glass tape
lifters (including electric cue feature); sound-on-sound and add sound;
solenoid operated brakes; three motors; automatic rewind. See your
Concertone dealer, before you decide to replace or expand.

SERIES 90 PROFESSIONAL TAPE RECORDERS

Distinguished performer for the most
critical professional. Exclusive Concertone features such
as “Edit-O-Matic” for high-speed tape cueing and editing. Four heads; 3-motor
drive, including hysteresis synchronous capstan drive. Maximum in wide stereo-
mono versatility and automatic-remote capabilities.

CONCERTONE 400 COSMOPOLITAN

For people on the go...it's the Cosmopolitan
...combination tape recorder and AM radio. A
versatile companion and co-worker for business ;
and pleasure travels. Push-button operation.
Accommodates 5”7 reels, 2 speeds. This
all-transistorized radio-tape recorder brings

you big recorder features in

precision-made miniature form.

information | A DIVISION OF ASTRO-SCIENCE CORP.
write: I 9449 W. JEFFERSON BLVD. « CULVER CITY « CALIF.

Export: J. D. Marshall International, 170 W. Washington, Chicago, Illinois

for further ¥ AMERICAN CONCERTONE, INC.

Circle Item 19 on Tech Data Card
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ENGINEERS’ TECH DATA SECTION

AUDIO & RECORDING EQUIPMENT

60.

61.

62.

63.

64,

65.

66.

67.

68,

BAUER ELECTRONICS CORP.— Bul-
letin describes Peak Master limiting
amplifier,

BROADCAST ELECTRONICS — Data
sheets present full line of cartridge
tape equipment, programmers, phase
monitor, and automatic sequencing
equipment,

CBS LABORATORIES — Ilustrated
technical bulletin describes Audimax
II RZ, automatic level control for
broadcasting and recording.
EMPIRE—Brochure shows Troubador
turntable and equipment, and 880
cartridge.

FAIRCHILD RECORDING EQUIPMENT
CORP. — Technical bulletin details
slide-type attenuator which boasts
low noise and constant impedance
characteristics; price list covers pro-
fessional audio equipment.
GOTHAM AUDIO CORP.—Brochures,
catalogs, and other pieces cover
reverberation units, turntables, tape
machines, audio cables, and other
audio products including linear mo-
tion deposited carbon pots, .nicro-
phone, and disc recording equipment.
INTERNATIONAL RADIO & ELEC.
TRONICS CORP.—Full information is
available on Crown BX800 tape re-
corder.

MICHIGAN MAGNETICS, INC,—Cat-
alog sheet provides specifications for
“B" line of record/playback heads
for use in two track stereo systems.
MIDWESTERN INSTRUMENTS — Lat-
est Magnecord catalog presenting a

69.

70.

71.

72.

73.

74.

75.

76.

full line of audio tape instruments
for recording sound professionally.
REEVES SOUNDCRAFT — Guide lists
line of recording tape and gives spe-
cifications for each type of material
used.

SHURE BROTHERS—Complete illus-
trated catalog presents line of pro-
fessional microphones, phono car-
tridges, and equipment.

SOUND CORP, OF AMERICA—Data
sheets present tape cartridges, auto-
matic playback units, and complete
background music system.

SPARTA ELECTRONIC CORP.—Bulle-
tin covers 24-hour service and prices
for all lengths of Fidelipac tape car-
tridges; cartridge and studio equip-
ment is also included.
SUPERSCOPE, INC. — Complete 16-
page catalog lists features and speci-
fications of the Sony tape recorder
line and includes data on condenser
microphones.

COMPONENTS & MATERIALS

AMPHENCL - BORG ELECTRONICS
CORP.—18-page application manual
contains construction information, as-
sembly procedures, mating of con-
nectors, and contact removal.
ARNOLD MAGNETICS — Technical
data sheet illustrates and discusses
line of modules, including decade
transformers, resistors, capacitors, and
inducters.

BELDEN MANUFACTURING CO.—
1963 wire and cable catalog covers
complete line of wires and cable for
electronics, and includes wide vari-

ety of types for broadcasting, audio.
and recording applications.

77. BERGER ELECTRONICS CORP.—Lit-

78.

79.

80.

8l.

82.

83.

84.

85.

86.

87.

88.

erature covers line of wire and cable
ties and straps.

THE BRISTOL CO.—Folder explains
applications of socket screws.
CENTRALAB — Brochure covers linz
of packaged electronic circuits and
describes the manufacturing process
used in their fabrication.
DRAKE—Folder provides information
on Bi-Pin cartridge lamps for control
units and other instrument applica-
tions.

DuPONT-—20-page illustrated bulletin
covers the story of Teflon and its
applications.

ELECTRO SWITCH CORP.— Ready-
to-install rotary switches for a wide
variety of applications are described
in an 8-page catalog.

FOURJAY INDUSTRIES — Spec sheet
describes new Sheerline wall enclo-
sures designed for indoor or outdoor
use.

KURMAN INSTRUMENTS CORP.—
Catalog 63-3 lists stock relays for im-
mediate delivery.

MILO ELECTRONICS CORP.— Cata-
logs on RCA industrial tubes, power
tubes, and receiving tubes, and G.E.
image orthicons.

SANGAMO ELECTRIC CO.—Catalog
describes extensive line of fixed
capacitors, including ordering infor-
mation, as well as data on pricing.
SYLVANIA—Data sheet summarizes
company's capabilities in flange-
mounted mica and solderable kovar
glass waveguide windows.
TUNG-SOL—Product bulletin presents
data on subminiature lamps for in-
strument and indicator applications.
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SAVE *125%

Call, Write or Wire Today

SAVE almost 10% on your SPARTA-MATIC Tape Cartridge
System! With two 200 Playbacks and one 200 Record/Play-
back at the regular price of $1315.00, receive $125.00 of

CARTRIDGES FREE . .

(Equipment cabinets extra)

. in lengths of your choice! Easy finan-
cing or lease, BUT HURRY! Offer expires August 31,

1963.

SPA RKRTA ELECTRONIC CORPORATION

6450 FREEPORT BOULEVARD - SACRAMENTO 22, CALIFORNIA - GA 1-2070
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Professional Services

VIR N. JAMES
CONSULTING RADIO ENGINEERS
Applications and Field Engineering
32 S. Jasmine
Phone: (Area Code 303) 333-5562
DENVER 22, COLORADO

Member AFCCE

JOHN H. BATTISON & ASSOCIATES
CONSULTING RADIO ENGINEERS
TV-AM-FM & Microwave Applications and
Installations
Specializing in all forms of communications
engineering.

422 Washington Bldg. Washington 5, D. C.
Phone ST 3-3484
Established 1954

ing, sound, and test equipment will be
asset. Ampex, Neumann, Pultec, Fairchild,
McIntosh equipment. Hewlett-Packard test
instruments. Studied music, acoustics, elec-
tronics on university graduate level, Years
of practical experience remote, studio.
high-quality P.A. Write for details. Prefer
Tidewater section of Virginia; family home
Mathews County. Self-employed Ohio fif-
teen years. Want to work WITH, not FOR!
Willing to expand facilities if necessary.
Box 143, Chagrin Falls, Ohio. 7-63 1t

EQUIPMENT FOR SALE

Commercial Crystals and new or replace-
ment crystals for RCA, Gates, W, E.
Bliley and J-K holders; regrinding, re-
pair, etc. BC-604 crystals. Also A. M.
monitor service. Nationwide unsolicited
testimonials praise our products and fast
cervice. Eidson Electronic Company, Box
96, Temple, Texas. 9-61 tf

TRANSMITTING TUBES FOR SALE —
Immediate Delivery on 6076 Power Te-
trodes, at $200 each. 3X2500F3 — $175,
4W20000A — $1815, 450TL — $25, 4-125A
— $22.50, 872A — $5.25, 575A $15.50.
Many Others. Brand New. 1,000 hour war-
ranty. Write or call Calvert Electronics.
Inc., Dept. BE-7, 220 E. 23rd St., New
York 10, N. Y., (212) OR 9-1340. 7-63 3t

TWO ROBINSON PRECISION BELT
DRIVE RECORDING LATHES, 16” PLAT-
TEN, THREE SPEEDS, TEN PITCHES.
CONDITION, LIKE NEW. $450.00 EACH.
SEND FOR PHOTO. ROBINSON RECORD-
ING LABORATORIES, 1015 CHESTNUT
ST., PHILADELPHIA &, PENNA. 215-
WA-2 1875. 7-83 1t

Transmission line, styroflex, heliax, rigid
with hardware and fittings. New at sur-
plus prices. Write for stock list. Sierra
Western Electric Cable Co., 1401 Middle
Harbor Road, Oakland 20, Californéaél it

Classified

Advertising rates in the Classified Sec-
tion are ten cents per word. Minimum
charge is $2.00. Blind box number is 50
cents extra. Check or money order must
be enclosed with ad.

The classified columns are not open to
the advertising of anyv broadcast equip-
ment or supplies regularly produced by
manufacturers unless the equipment is
used and no longer owned bv the manu-
facturer. Display advertising must be
purchased in such cases.

PERSONNEL

Single man, seeking association radio, re-
cording studio, etc., wherein fine record-

USED TV EQUIPMENT FOR SALE—Spe-
cialists in RCA Types. Many bargains in
stock. TK-30’s, TK-11's, Power Supplies,
Monitors, etc. Our exclusive refurbishing
nrocess Guarantees Satisfaction. Write,
Wire or call for prices.

TELEQUIP CORPORATION. 319 East 48th
St., New York 17, N. Y., PLaza 2-8885—
PLaza 2-9037. 2-63-6t

GOVERNMENT SURPLUS, NEW 10 CM.
WEATHER RADAR SYSTEM—Raytheon,
275 KW peak output S band. Rotating
yoke P.P.I. Weather Band 4, 20 and 80
mi. range. Price $975 complete. Has
picked up clouds at 50 mi, Wt. 488 Ibs.
Radio Research Inst. Co., 550 5th Ave.,
New York, New York. 7-63 6t

SLIGHTLY USED MAGNECORD 414
CONTINUOUS TAPE PLAYER . . . com-
plete with amplifier and carrying case;
cost when new, $705.00; asking $350.00.
Carl LaFleur Co.. Food Brokers, 410 Asy-
lum St., Hartford, Conn. 7-63 1t

WE BUY USED TV AND RADIO EQUIP-
MENT, LET US KNOW WHAT YOU
HAVE TO DISPOSE OF, WRITE

TELEQUIP CORPORATION, 319 East 48th
St., New York 17, N. Y. 2-63-61

GO MODERN—GO FM STEREO

WITH THE MOSELEY
MODEL LPE 10

10 Watt FM STEREO EXCITER
With SCA—of course

AVAILABLE AS EDUCATIONAL FM TRANSMITTER
WRITE FOR BULLETIN 210

MOSELEY ASSOCIATES

INC.

P.O. BOX 3192 - 4416 HOLLISTER AVE SANTA BARBARA, CALIF
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PEAK MALTER. 2
URINE Sheurien

The Bauer “‘Peak: Master” is the smallest, completely self-contained limiter avaiiable that
can be used in critical broadcast, recording and motion picture audio applications « 3%
of “Rack Space + Vernier [nput— Output Controls « Switchable VU Meter » Fast Attack
Time ¢ Adjustable Release Time + $440.00 « Send for Complete Details Today!

Bauer

AITACK
3

coun e

VERIIER 94

0%
Bauer 0
ALECIRCNICT CORPERATION

ELECTRONICS CORPORATION

1663 Industrial Road, San Carles, California

Area  Code: 415 591-9466
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What Station Men are saying about

THE RCA“TRAVELING
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At KROC-TV, Rochester, Minn.
Robert W. Cross, Chief Engineer, says:

“During installation and erection of our Travelling
Wave Antenna, | was most favorably impressed
with the mechanical simplicity and ease of assembly.
Subsequent electrical check-out of the antenna
and its 1300-ft. transmission line proved it to
have the lowest VSWR of any system encountered.””
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Favorite Antenna of High-Band Stations!

CH7 | CH8 | CH9|CH10|CH 11 |CH 12|CH 13

CJAY | KGHL |KLRN | KROC |{CHCH |[KCND |CKCO
KCMT | KSWS |KTSM | KXTV [KCBD |KEYC |{KMSO
KOAM | WKBT |WAFB | WCBB |KGIN |KFVS |KOVR
WNAC | WMTW [WWTVI WIS {WBAL |KNMT |KSCO

WPBN | WOOD WLBN |WLWA |KTVH |WGAN
WTRF | WQAD WPTT KVAR |WIBW
WXYZ | WXGA WEAT \WJZ
' WMEB|WLOS

WPRO |WOKR

wOoOoD

WAVE” ANTENNA
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At KGIN-TV, Grand Island, Nebraska
D. Raymond Taylor, Chief Engineer, says:

“Field strength measurements show that the signai
far exceeds the predictions of the FCC 50,50
Field Strength Curve. Reports from viewers on the fringe
area substantiate these measurements. The standing

wave ratio is very good and no ghosting is present.””
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If you want more facts about this VHF High-Band-
Antenna, your RCA Broadcast Representative can
help you. Or write RCA Broadcast and Television
Equipment, Building 15-5, Camden, New Jersey.

The Most Trusted Name in Television
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