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More and more progressive broadcast-
ing stations are enjoying the efficien-
cies and savings in operating costs
inherent in ATC automatic program-
ming systems. Because of ATC's
modular concept of automation, no
two ATC systems are identical—each
is tailormade to fit the exact program-
ming requirements of the individual
station, yet retains flexibility for
future program changes. Every man-
ager and chief engineer owes it to his
station to get complete information
on the ATC concept of automated
broadeasting. Call Elmo Franklin or
Bob Johnson (collect) for information
on how ATC automation can meet
the requirements of your operation.

Made by broadcasters for broadcasters
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AUDIO LEVEL
DEVICES

The automatic control of audio
level is a very specialized and
sophisticated art today. The operat-
ing engineer is faced with a some-
times confusing array of devices:
peak limiter, compressor, AGC
amplifier, threshold, platform and
gate amplifiers, etc. What is each
used for? Should there be more
than one per station? What are
their advantages and disadvantages?
We shall attempt to answer these
questions in the following survey of
devices on the market today.

Level-controlling devices can be
grouped into three general cate-
gories, by function: (1) Peak lim-
iters, or limiting amplifiers, tend to
establish a ceiling or barrier, be-
yond which audio peaks cannot in-
crease; (2) Compressors, or averag-
ing devices, compress peaks and
expand low passages, and such ac-
tion is neither as fast nor as drastic
as that of a limiter; (3) Specialized
devices overcome disadvantages of
limiters and compressors. We shall
now examine each of the three
groups in some detail.

*Michigan City, Ind.
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Fig. 1. Basic limiter-circuit action.
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Limiters

As most audio operators know,
normal program material contains
short, but high-amplitude peaks,
which can overmodulate the trans-
mitter. The FCC prohibits over-
modulation, since it causes severe
distortion at the receiver, adjacent-
channel splatter or hash, and pos-
sibly even transmitter damage. In
earlier days, the peak limiter was
invented to avoid this trouble. It
puts an approximate ceiling on
audio peaks, as illustrated in Fig.
la.

But the limiter not only prevents
overmodulation; with the transmit-
ter protected against instantaneous
peaks, the average modulation can
be raised somewhat. Since the re-
sult is to put more audio in the
listener’s receiver for the same car-
rier power, it means a louder signal.
Note, however, that there are still
low passages which the limiter
doesn’t affect.

What a Limiter Does

When signal peaks are below a
certain level, called the limitinz
threshold, a limiter acts like a linear
amplifier; output is directly propor-
tional to input, as shown in Fig.
1b. When a peak exceeds this
threshold, amplifier gain is reduced.
Ideally, no matter how high the in-
put peak, the output would remain
at the threshold level. Actually, no
limiter is perfect; there is always a
slight variation in output level
caused by a change in input level.
The relation between input and out-
put variation is called the compres-
sion ratio (or slope). If the input
increases by 20 db and the output
by 2 db, as shown, this ratio is 10:1.
The time it takes for limiting to
begin is called the attack time, and
since this is a few milliseconds or
less, hardly any of the signal peak
gets through to the transmitter.
When the signal level drops below
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by Thomas R. Haskett* —Part One.
Peak Limiters: operating principles,
theory, features, and a survey of

currently available models.
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Fig. 2, Single and dual release times.

threshold again, there is a slight
lag before amplifier gain returns to
its former value. This period is
known as the release or recovery
time. In practice, half a second to
several seconds of release is used,
depending on the type of program
material and the effect desired.
Fig. 2 illustrates the two types of
release commonly available on lim-
iters. For most voice work, jazz
and popular music, single release is
preferred-—zain returns to normal
rapidly regardless of the peak dura-
tion. Dual recovery is used for
other material, such as classical and
religious music; following a short
peak the gain returns to normal
rapidly, but after a series of peaks,
gain is held low for a longer period.

How 1+ Works

Fig. 3 is a block diagram of the
conventional limiter. Each stage is
push-pull; the first (V1-V2) is a
variable-gain, controlled stage. The
intermediate stage (V3-V4) and the
output stage (V5-V6) employ fixed
gain. A portion of the output is
rectified by control diode V7,
which is usually a full-wave recti-
fier, providing limiting action even
on assymetrical waveforms. The
resulting DC is applied to a grid of
the controlled stage; hence, input
gain depends on output level. How-
ever, to establish the limiting thresh-
old, diode V7 receives a fixed DC
bias so it won’t conduct until signal
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Fig. 3. Diagram of basic limiter circuit.

evel exceeds this bias. This means
that any signal which produces an
output lower than the diode’s bias
will be amplified linearly. The at-
tack and release time constants are
set by RC networks in the line be-
tween the diode and the controlled
stage.

Disadvantages

Limiter bugaboos are thump and
pumping, or breathing. Thump is a
low-frequency transient caused by
a rapid change in grid voltage to
the input stage, or by poor B--
regulation, or unbalancc in any
stage. The usual design employs a
VR tube to establish a fixed supply
voltage for controlled-stage plate
and screen, and for grid bias. Ar-
rangements are also normally made
for balancing the push-pull stages
where needed. Both of these meas-
ures reduce thump to a minimum.
Pumping, on the other hand, isn’t
S0 easy to minimize. It’s the effect
noticed at a ball game, where the
crowd noise rises and falls with the
announcer’s voice, at almost a
syllabic rate. It’s caused by a single,
short release time constant, and the
dual recovery circuit at least par-
tially overcomes it.

Operating Practice

The usual place for the limiter
is working into the audio input of
the transmitter. Before the com-
pressor was developed, many op-
erators preferred to drive the lim-
iter hard—10 db on average pro-
gram material, and more on peaks.
While this effectively increased the
loudness at the receiver, it also in-
creased distortion. For increasing
the effective range of an AM trans-

June, 1943

mitter this practice is unnecessary
today, if a compressor is used ahead

of the Iimiter;

the limiter is then

only employed as peak protection.
This is desirable, since most units
today won’t limit over 10 or 15 db
without a considerable increase in
distortion. (For an excellent treat-
ment of this subject, see “Audio
Limiting and AGC Action,” in the
June, 1962, issue.)

When a limiter drives an FM
transmitter, the 75-microsecond

pre-emphasis

curve

produces a

problem. If the limiter is used sole-
ly to guard against overmodulation,
it must be located after pre-empha-
sis; then, no matter what the fre-
quency, no peaks can overmodulate

the transmitter.

But with such a

hookup, there will be times when

high-amplitude,

high-frequency sig-

nals will cause limiting; and this
limiting will decrease the gain for

all frequencies,

including the loud-

ness-controlling middle frequencies.
Hence, the limiter following pre-
emphasis cannot be used in an ef-
fort to increase average modulation
by heavy limiting. However, more
about this in a later installment.

Features of Limiters in
Current Use

Each of the limiters mentioned
below is supplied with front-panel
input and output attenuators, will
match 600 ohms in and out, has a
panel meter which reads limiting in
db, and mounts in a 19-inch rack
(although RCA needs an adaptor).
Specifications are given in Table I;
individual features follow here.

Collins 26U-1 — The conven-
tional circuit is used, with Daven
step-type attenuators. Since the
push-pull stages are self-balancing,
they require no adjustment. Both
attack and release times are con-
tinuously variable, so the operator
can choose the exact time constants
he wants. With a view to dependa-
bility, the power supply employs
silicon rectifiers and extended-life
capacitors. And there’s a front-
panel VU multiplier with a range
of +4 to 24, as well as a five-
function meter-selector switch.

Collins 26U-1

Fairchild 660 and 670—The 660
(a single-channel unit), although
nominally a limiter, can function
either as a limiter or a compressor,
depending on user preference. A
six-position switch is used to vary
the time constants of both attack
and release, and a continuously-
variable threshold control permits

VU METER ATT

Fig. 4. Block diagram of General Electric BA-7-A,
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DESIGN OF RESISTANCE-
COUPLED AUDIO AMPLIFIERS

The purpose of this outline is to
illustrate the general procedure fol-
lowed in constructing and repairing
resistance - capacitance - coupled
audio amplifiers. These devices are
important to broadcast stations, and
their dependability and good per-
formance are conjunctive. By prop-
er design, a practically flat fre-
quency response from 50 to 15,000
cps may be obtained. Transmitter
manufacturers continue to design
transmitters with these superb char-
acteristics, even though (or in spite
of the fact that) the average pop-
ular table radio has a frequency
response of about 400 to 4,000 cps,
plus or minus some db variation.

While the design of audio ampli-
fiers frequently is taken for grant-
ed, with considerations such as “the
bigger the coupling condenser and
grid bias resistor, the better the am-
plifier”; this hypothesis is not neces-
sarily true.

Considering the high cost of
good interstage audio transformers,
probably the best all around audio
circuit is the resistance-coupled
amplifier. The design is rather un-
complicated. The difference in gain
per stage between RC and trans-
former-coupled amplifiers (the gain
is greater in the latter type), can be
compensated for by the addition of
an extra stage. This is a simple pro-
cedure and is generally considered
worth the expense. Resonance and
peaking problems are not present
in well-designed RC coupled ampli-
fiers; phase shift is not serious.

*Staff Engineer, Radio Station WXLW,
Indianapolis, Ind.

A

E

C¢
j‘l
CP.[ RL Rgy Rs G _I- g
s

Fig, 1. Equivalent circuit of tube stage.
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by Bryce W. Tharp* — Discussion of

RC amplifier theory and practice

Amplifier Distortion

The three types of distortion in
amplifiers are frequency, ampli-
tude, and phase.

Frequency distortion is the un-
equal amplification of various fre-
quency components of the input
voltage, and is primarily due to the
changing of the tube load imped-
ance with frequency. In RC coupled
circuits the cause is variation of
capacitive reactance with frequen-
¢y, and in the case of transformer-
or impedance-coupled amplifiers,
the variation of inductive reactance.

The frequency response of an
amplifier should extend to at least
9,000 cps since the important over-
tones of musical instruments occur
in the range of about 4,000 to 9,000
cps. These overtones are what help
distinguish one instrument from an-
other. If the amplifier does not pro-
duce these higher frequencies, the
input wave which is very complex
with its harmonic and overtones
content will appear at the output
stripped of these frequencies, and
only the bare fundamentals will
remain.

Amplitude distortion is due to
the nonlinear relations of voltage
and current in the input and output
of the amplifier stage. This is held
to a minimum by operating the
tube or transistor in the straight
portion of the plate or collector
curve. Amplitude distortion intro-
duces harmonics of the signal fre-
quency in the output of the stage.
By measuring these harmonics, the
amplifier distortion is found.

Phase distortion is caused by dif-
ferent frequencies passing through
the amplifier at different speeds.
This would cause an input signal to
appear in the output with its har-
monics shifted a few degrees from
the fundamental frequency. The
shape of the wave form is thus
altered from that at the input.

wwWwW americanradiohistorv com

essential to design and maintenance.

Eg £ b— -

Fig. 2. intermediate frequency circuit.

Ordinarily, phase distortion is
relatively unimportant, since the
human ear permits the phase to be
altered over a wide range without
noticeable effects. The most serious
problems occur if the amplifier em-
ploys degenerative feedback over
one or more stages.

Amplifier Design

The exact equivalent circuit of
an amplifier stage using tubes is
shown in Fig. 1.

where,
Ryp is plate resistance of the tube,
Cp is plate to cathode capacity,
RL is resistance of the load,
Cc is coupling capacitance,
RCL is resistance of grid resistor,
RG is resistance of grid to cath-

ode,

CG 15 capacity of grid to cathode.

Due to Cc having high reactance,
there is a decrease in gain at low
frequencies. At high frequencies
the shunting effect of Cp and CG
across the input of the second stage
limits the gain.

At some intermediate frequency
the gain will be maximum, due to
the reactance of Cc being small
and that of Cp and CG being large
enough to have only a small shunt-
ing effect across RL. Under these
conditions, the equivalent circuit is
shown in Fig. 2. RG is neglected,
since it usually is so large it will
have little shunting effect.

The output voltage for a triode
is found by Equation 1, and for a
pentode by Equation 2:

BROADCAST ENGINEERING
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“ROLL YOUR OWN" by Joe Nearns*—A simple automatic

cartridge system which makes use of

AUTOMATIC TAPE conductive-strip cueing and low-
cost components.

Larger and more prosperous sta- used every time, thus eliminating
{ions were quick to purchase the the possibility of muftled sounds
new products, and thousands of caused by wrinkles and splices.

these machines are in operation With the conductive strip meth-
today. od, more than one cue can be put

KLCN was one of the first sta- on each cartridge for multiple-stop
tions to utilize the cartridge tape, operations, such as program intros,

with the Viking Model 35 manual themes, etc. The cue strip can also
transport, before the advent of be readily removed and reposi-
automatic machines. Having been tioned . . . and a dollar’s worth of
stung several times in the past with cue material will cue about a hun-
new electronic gadgets (and rather dred tapes.

Fig. 1. Automatic cartridge-tape machine.

than play the guinea pig again), we The automatic circuit is simplic-
For many years broadcasters developed and perfected(?) our ity itself, using no complicated and
have realized the need for the auto-  own automatic tape handler (Fig. 1) critical vox circuits, oscillators, or

matic cartridge tape machine, which with an outlay of less than $175 tone-burst filters. It is a straight-
appeared on the market about three per machine — considerably less forward DC circuit, employing two

years ago. than the cost of the cheapest com- relays and a mere handful of parts.
The automatic cartridge tape  mercial machine we know of. The parts.
machines need no cueing, threading, evolution of our system took about This system lends itself admir-
or rewinding of tapes. They fill the two years, and four units, now in ably to remote control operation,
wide gap between expensive disc use, are highly satisfactory. random placement of parts, and a
recorders and the conventional, We prefer the conductive strip variety of cabinet designs. Mainte-
often unwieldy, reel-to-reel tape method of automatic cueing, com- nancc is practically nil, with no
machines, both of which have con- ments of some engineers notwith- tubes to replace and nothing to heat
siderable drawbacks in the every- standing. This technique affords a up. Should trouble develop (and it
day operation of a busy station. visual indication of cartridge readi- hasn’t yet) an emergency override
*Chief Engineer, KLCN and KLCN-FM, ness. I‘t also insures that the' best sw.1t0h l?ypassgs the automatic cir-
Blytheville, Ark. part of the recording tape will be cuit until repairs can be made.
S2
CONTACTOR
NOTE: TERMINAL STRIP NUMBERS CORRESPOND HEAD ON o
TO NUMBERS OF SOCKET ON AUTO UNIT DECK i
|
{I .
! "
= Ry-2
34 5 6
TERM. STRIP ! ZA(t
= CHASSIS
GROUND
T D
OPERATED BY Rl
PLAY-RELEASE I.SA o s
LEVER SILICON
\ 3500 DIODE_*_ SOLENOID Cl ) -
> AAA—— ASSY M f
MINI- 10w o et S N o
ATURE J_ . CHASSIS ' J 1
SWITCH | (MOTOR = = i 01 02 03 E4 o5 06 |
. 1 mfd md g @ (I 000 b [ U |
110VAC T“OOV va SEL
Fig. 2, Modified circuit of the cartridge-tape transport, Fig. 3. Automatic-control circuit for cartridge-tape unit.
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WHEN THE PROOF-OF-
PERFORMANCE FAILS

Distortion

The technique for measuring dis-
tortion and noise is almost univer-
sal, and only a brief commentary
will be given. The distortion meas-
urements are not made with respect
to a reference frequency. Each re-
quired frequency is treated as a
separate entity for the various levels
of modulation required in the proof
—25, 50, 85, and 100%. Sincc it
may be dangerous to the transmit-
ter to maintain the 100% sine-
wave modulation level for very
long, especially at the higher audio
frequencies, the distortion run for
each frequency should be com-
menced with the console input level
adjusted for 25% modulation for
the first frequency under considera-
tion; the distortion-analyzer null-
bridge circuits are adjusted for
minimum at this level. Then after
taking the distortion-scale readings
for 25% modulation at this fre-
quency, the balancing circuits of
the analyzer can be left as is, but
the range control can be returned
to the calibrate position to calibrate
the scale for the next level of mod-
ulation at this same frequency.
After taking each actual distortion
reading, the console channel switch
should be switched off immedi-
ately so that the tubes may cool
while the range dial is being re-
turned to calibrate.

At the higher percentages (85
and 100%), the setting of the trans-
mitter modulation level and the
switching of the analyzer range con-
trol to the proper distortion scale
should be accomplished in two
separate operations, to prevent the
transmitter tubes from overheating.
However, this is more important at
the higher frequencies, 5 and 7.5
ke, than in the lower ranges. In
other words, first the console input
should be adjusted to produce 85%

“Melbourne, Florida

20

by Ed Murdoch* — Part two. How

to measure noise and distortion in

modulation, and the analyzer cali-
brate control quickly adjusted for
meter deflection to the calibration
point. Then cut the console chan-
nel switch, reduce the range to the
anticipated proper setting, and ac-
tuate the channel switch to quickly
read the percentage of distortion,
in that order. The signal should
then be removed as soon as pos-
sible. (An assistant may be needed
to perform the switching operation
at the console.)

Thus, it is seen that each sepa-
rate frequency of the required spec-
trum is treated fully before pro-
ceeding to the next, and the process
for each frequency begins with null-
ing the analyzer at the 25% modu-
lation level. (In a good analyzer
the bridge balance will stay put
long enough to proceed through all
four levels of modulation without
needing readjustment. If, however,
the higher levels of modulation pro-
duce unexpected values of distor-
tion after the original balance at
25%, the level should be returned
to 25%, and the balance circuits
manipulated to verify, or correct,
the bridge tuning. Also, all oscilla-
tors generally recognized by the
broadcast industry as suitable for
proof measurements will be capable
of retaining their frequency stability
long enough to make the full run
for any given frequency.)

Carrier Shift

The technique for measuring
carrier hum and noise generally
causes less confusion than any other
step in the proof, so it will be treat-
ed very briefly. The console input
is adjusted to modulate the trans-
mitter 100% at 400 cps; then the
channel-switch is killed (removing
the oscillator feed) and the oscilla-
tor and its attenuation units are
disconnected from the console in-
put. A load resistor, equal to the

wwWwW americanradiohistorv com

checking a proof-of-performance.

channel input impedance, is con-
nected to the input cable to the
console—possibly by a pre-wired
switch on a special unit for this pur-
pose. Then the channel-switch is
closed again, and the distortion-
noise analyzer range switch is ad-
justed to produce a conveniently
readable valve on the meter db
scale. The noise level of the system,
then, is the sum of the actual meter
reading in —db, plus the reading
in —db indicated by the pointer on
the range switch.

Next is the measurement of car-
rier shift for 25, 50, 85, and 100%
modulation. With this is the pro-
gram that asks the question, “Can
this 1il’ ole carrier-shift meter on
the modulation monitor be used to
read the shift directly, rather than
mess around with high-impedance
voltmeters and mathematical com-
putations?” Well, I've known sev-
eral consulting engineers who habit-
ually read the carrier shift from the
carrier-level meter, not resorting to
the use of an external voltmeter un-
less the other reading was suspi-
ciously low, or pushing the limits.
And the manuals for several makes
of modulation monitors certainly
imply that they can be used for
this purpose. While the FCC doesn’t
specify how the carrier-shift is to
be measured, to avoid all argument
it would perhaps be best to take
the long way around, since this will
also offer a means of checking a

OSCILLATOR DISCONNECTED
& RESISTOR SUBSTITUTED

OSCILLATOR /
TRANSMISSION CONSOLE
SYSTEM

LIMITER

[ S
@'db MOD,
MONITOR

TRANS -
MITTER

db
CAL,@ db
db

Fig. 1, Carrier hum and noise setup.
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DIRECT
PROBE

¢ &
23 J

Fig. 4. Noise tracing with direct probe.

major contributor to the noise read-
ing, it may not be possible to find
the other components on the scope
at all. The focus of this article will
be toward troubleshooting for this
component created noise.

Before making any mad lunges
into a search for a noisy compo-
nent an attempt should be made to
verify that infiltrating hash is not
the major problem. As a prelimi-
nary step, all possible fluorescent
and neon lighting should be turned
off—as well as any tape-recorders
—the scope trace examined for any
improvement, and an observation
made of the distortion meter for a
decrease in the reading. Then the
oscillator should be fed to the
transmitter input directly, and a
noise measurement made separately
(mercury vapor rectifier tubes can
also cause considerable hash). If
the noise level shows a considerable
improvement when the transmitter
is measured alone, i.e., in the vicin-
ity of ~—60 db or less, the trans-
mitter may be regarded as satis-
factory.

Next, determine whether the am-
plifiers preceding the transmitter
are hashing the radiation. This may
be checked by coupling the distor-
tion analyzer to the output of the
limiting amplifier and making the
noise measurement at this point
(the analyzer naturally being re-
calibrated for this level) and the
oscillator again feeding the console
input). The transmitter percentage
of modulation should be reset to
100% at 400 cps, and the regular
noise test conducted just as if the
analyzer were still connected to the
transmitter rectifier-unit output. If
the original overall noise test indi-
cated excessive noise, and the
transmitter is clean, then the high
noise should be evident at the lim-
iter output. The transmitter should
be cut off—if the meter reading

22

drops appreciably, the system prior
to the transmitter is guilty of hash
rather than excessive component
noise, and should be investigated.

If the level remains excessive
with the transmitter off, the next
step is to determine: whetier exter-
nal hum is induced into the system,
or if the high level is equally dis-
tributed among several amplifiers
or localized to one unit. (At this
point, the load resistor in the noise
test is still connected across the
console input, and the analyzer is
still reading the noise level at the
limiter output.)

First, determine if hum is get-
ting in the console input wiring by
shorting the input terminals of the
channel in use at the terminal-board
inside the cabinet (close the cabinet
to prevent even further pickup of
unwanted fields). Then check the
noise meter for any significant de-
crease in reading. Repeat this at
the input terminals of the limiter
and observe the meter. If shorting
the console input terminals pro-
duced a noticeable drop in the read-
ing, the input wiring should be in-
spected. If shorting the limiter in-
put terminals reduced the noise
level appreciably, say, to about one-
fourth (or less) of its previous read-
ing, the trouble has been isolated
to the console. If no significant
change is observed with the limiter
terminals shorted, the trouble ob-
viously is in the limiter. The dis-
cussion which follows assumes that
the major part of the noise has been
isolated to one amplifier; however,
the treatment may be expanded to
include several amplifiers in the
event of distributed excess noise.

Excessive noise is usually caused
by defective tubes, generally in the
low-level stages, and routine sub-
stitution will remedy this. But oc-
casionally, other sources of noise
develop. Plate and screen-grid re-
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sistors can cause a high noise level,
as may defective clectrolytic bypass
capacitors (or filter capacitors).
Generally, when these items are at
fault the noise is not of a smooth,
consistent level, but shows some
degree of popping or surging on the
noise-meter; however, this is not
always sharply defined, and such
defects can cause a relatively
smooth noise indication. Such noise
can usually be isolated to a par-
ticular stage by the use of an os-
cilloscope and a shielded, “direct”
probe. It is best to do this with no
signal input to the amplifier—the
input terminals shorted, preferably
—and the scope vertical input at-
tenuator adjusted to accommodate
low input levels. By probing from
the plates of the output tubes back
down through the stages, plate by
plate, the noise component can be
isolated to a particular stage. When
a point is found at which the noise
either disappears or becomes very
minimal, with a changed appear-
ance on the scope, the noise is
localized to the stage prior to this
point in the testing sequence. (Due
to the normal amplification of each
stage, the amplitude of the noise
trace will naturally decrease as the
test proceeds. However, in the case
of a single component creating ex-
cessive noise, the change should be
obvious.) After determining the
particular stage it may be necessary
to pin down the faulty component
by actual substitution, since the
noise will generally appear on the
scope to some degree no matter
what point in the faulty stage is
tested; and due to the amplification
factor of the tube the noise will
appear higher in the plate circuit
than elsewhere.

Because of their high-voltage
operating conditions, plate and
screen resistors are probable as
noise culprits; infrequently, grid
resistors may become noisy also,
and substitution should be made if
all else fails.

A Dbypass capacitor can easily
be checked for noise by unsolder-
ing its lead to the tube and observ-
ing the plate waveform to see if the
noise disappears (power removed
from the unit during the soldering
work, of course). Care in observa-
tion must be exercised here so as
not to confuse degeneration of the
stage-gain (due to loss of bypass
action) with noise elimination. A

BROADCAST ENGINEERING
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it's a ticklish business recording the
world’s greatest artists! You never know
which take wiil 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

June, 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

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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A MICRO

In broadcast news and program
production, the need often arises to
produce a filter effect for such
things as simulating a telephone
conversation or emphasizing news
datelines. A number of gadgets
have been employed for this pur-
pose, many successfully, some not.
For example, a carbon microphone
can be used to produce the filter
effect; however, some of these
units have a surprisingly wide fre-
quency range. The carbon micro-
phone technique may be incon-
venient, as it requires an instru-
ment in addition to the regular
microphone. Some methods use a
bandpass filter which may cause a
ringing or muffled sound. Still
others cut off the high frequencies
and result in a loss of intelligibility.

The unit described here over-
comes many of these disadvantages.
It is placed in the mixing circuit,
after the microphone preamplifier,
and can be inserted when needed
by a push button. This arvange-
ment permits the filter to be used

*Assistant  Director of Engineering,
Rounsaville Radio Stations.

PHONE

by Elton B. Chick* — A simple device

for producing special microphone

FILTER

on the associated microphone cir-
cuit only, thereby allowing all other
inputs to pass unfiltered. When the
filter is not in use the microphone
circuit is normal and may be oper-
ated normally. Another feature,
and perhaps the most unique, is
the property of the unit to atten-
uate only the lower frequencies,
thus eliminating the bassy or muf-
fled sounds that may be character-
istic of other filter arrangements.
This is advantageous since the low-
er speech and audio frequencies
usually contain the major portion
of the sound power, whereas the
the higher frequencies contain most
of the intelligence. In this case the
filtered sound is quite intelligible,
using the filter.

Operation

This device is built around the
UTC HMI-500, a high pass filter
for use in high impedance circuits,
which has a cut-off frequency of
500 cps. Fig. | shows the circuit.
In operation, the filter is placed in
the output circuit of a microphone
preamplifier by relay switching.
When the relay is de-energized the
preamplifier and mierophone pro-

effects, with minimum distortion.,

vide normal service. Resistor R;
provides the 10,000-ohm load re-
quired by the filter. R. was selected
to provide a loss in the normal cir-
cuit, of about 3 decibels more than
the filter insertion loss. The latter
is needed to avoid an apparent de-
crease in volume level while the
filter is in operation; otherwise, it
would be necessary to adjust the
preamplifier gain each time the
filter is used. The apparent level
decrease is caused by loss of the
lower frequencies. The curves in
Fig. 2 show the response for normal
and filter operation, and illustrate
the purpose of resistor R..

Since the filter is operating in a
relatively low level circuit, it is sen-
sitive to interference from switch-
ing transients produced by relay
operation'. To eliminate pops and
clicks, the relay coil current is ad-
justed by R; to the minimum re-
quired for satisfactory operation.
In addition, a small silicon diode
is connected across the relay coil

"The HMI-500 is very well shielded
and is quite insensitive to hum pickup
or transient fields. Noise pickup referred
to here is that of the wiring.

e
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Fig. 1. Circuit diagram of the microphone filter.
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Fig. 2. Frequency response for filter and nonfilter operation,
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Well behaved transmitters

DON'T

SHOUT

DON'T WHISPER!

Aaapmae TR ewmsrae tevet oomrot

SR LARORATOMES

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

June, 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 memoryand judgement.
You merely set the Gated Gain Stabi-

Circle ltem 11 on Tech Doila 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

‘V" V" High Ridge Road, Stamtord, Connecticut
A Division of Columbia Broadcasting System, Inc.
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GRID MODULATION,
THEORY AND TECHNIQUES

For a change of pace, this month
we are going to talk about audio
and modulation. Modulation, in
particular, is important to the
broadcast engineer. Yet, many en-
gineers do not fully understand the
various types of modulation that
are in use. Many of us are radio
amateurs, and in that pursuit have
a broader opportunity for experi-
mentation than we have profession-
ally. It is a comparatively simple
thing for an amateur to tear out his
modulation stage, and try a new
idea. But even apart from the FCC’s
official frowning if the percentage
is not correct, in broadcasting there
is the possibility of lost revenue if
the idea doesn’t work! However, if
the after-midnight hours can be
used for testing out new ideas, there
is still time to get the transmitter
back into standard condition for
the sign on.

My son Jimmy, age 13, has sud-
denly taken an interest in radio and
is studying for his novice ticket. He
asked me, “What does modulation
mean?” And I found it necessary
to think out an intelligent, accurate
answer that still conveyed the right
idea. Don’t stop reading here—this
is not going to be a beginners’ ar-
ticle. I mentioned the incident to
show how we do tend to take things
for granted, and sometimes find
ourselves at a loss when asked for
a simple explanation. Of course, we
all know what modulation is—a
variation in frequency, amplitude,
or phase of a constant-frequency
carrier in direct relationship with
the intelligence signal. This time,
let’s consider amplitude modula-
tion, mainly, although we may di-
gress a little as the subject develops.

Amplitude Modulation

Amplitude modulation, as we are
considering it here, involves the

28

Technical Talks — The first part

of a discussion covering various

changing in amplitude of a constant
carrier by the application of an
audio signal. Let us look, for a mo-
ment, at the application of a 1-kc
tone to a l-mc carrier. An upper
sideband of 1 mc + 1 ke and a
lower sideband of 1 m¢ — 1 kc will
be produced. These upper and low-
er sidebands limit the bandwidth of
transmission that a standard broad-
cast station operating in the U. S.
radiates.

The standard allocation of radio
stations in the U. S., which is also
subject to the NARBA, is one
every 10 k¢ from 540 kc through
1600 kec. Therefore, based solely on
the allowable spread of upper and
lower sidebands, 5 kc is theoret-
ically the maximum allowable mod-
ulating freauency—but in too many
cases this is not even avproached!
If we modulated with 7.5 kc the
upper and lower sidebands would
overlap, and in some service areas
adjacent stations would receive
sideband splatter. However, there
is nothing to specifically limit the
highest modulating frequency to 5
ke, provided there is no interfer-
ence caused to other stations. Thus,
if allocation conditions are such
that sideband splatter will not occur
with higher frequencies than 5 ke,
they can be used—that is until a
complaint is received.

Some idea of the power present
in sidebands may be obtained from
power relationships of carrier and
sidebands. Fig. 1 shows a general
representation of a modulated car-
rier (modulation a single tone). B
is the base “zero” line and C the
carrier amplitude without modula-
tion. As shown, 80% modulation is
being employed. This actually
means that the negative peaks of
modulation reduce the carrier to
20% of its normal value, and posi-
tive peaks increase it to 180% of
normal.

When the signal is reduced to

wwWwW americanradiohistorv com

methods of audio modulation.

zero on the negative peaks and
200% on the positive peaks, 100%
modulation has been attained with
the modulated peaks being twice
the unmodulated carrier. If the
modulation is increased the only
result will be distortion, as the car-
rier is cut-off on negative peaks—
of course, another result will be a
pink ticket, if Big Brother is
listening!

When the modulation is 100%
the power in the sidebands will be
half that of the unmodulated car-
rier; this is true whether the refer-
ence is in terms of voltage, current
or field intensity. Therefore, each
sideband contains 25% of the
power of the unmodulated carrier.
No matter what the depth of modu-
lation is, the strength of the carrier
will not be affected, and always re-
mains constant. However, the power
from the sidebands will vary, and
produce a greater power require-
ment of the power supply. In the
case discussed earlier the modula-
tion consisted of a single tone, and
thus resulted in the production of
a carrier plus two sidebands; the
total power radiated by this com-
bination (with 100% modulation)
is 1.5 times the carrier power. This
is indicated by an increase in an-
tenna current of 1.225 times, dur-
ing 100% modulation (1.225
equals the square root of 1.5).

These modulation basics explain
why the power supply of an AM
transmitter is so important, and
often is as costly as much of the
rest of the transmitter—the availa-
bility of four times the nominal RF
power for instantaneous peaks of
100% in the power supply, imposes
some expensive design considera-
tions on the engineers. Don’t forget
too that during periods of sustained
100% modulation the power sup-
ply has to provide 1.5 times the
idling power.

® Please turn to page 30
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Here's the First Broadcast Quality Transistorized™*

Studio Camera Designed Specifically for Broadcasting

We're confident you'll find the new Sarkes Tarzian 1500L Solid State Studio Camera
System suitable for all but your most elaborate production requirements. Employing
the newly released 1.5” image pickup tube, the 1500L camera delivers unmatched per-
formance for 80-90% of your live programming. And it's thrifty, too. Operating cost is
under twenty cents an hour—far less than that of an image orthicon camera system—

and initial cost is 50% less. For more information, write or call:

Broadcast Equipment Division
\ -/ SARKES TARZIAN, INC.

East Hillside Drive, Bloomington, Ind.

*All camera circuits are completely
transistorized—without exception,

Circle Hem 12 on Tech Data Card
June, 1963 29
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The Electro-Voice Model 642
Cardiline Microphone Earns

THE FIRST

ACADEM
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!

Mode! 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 achievement 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,

ElechhoYoree’

YACADEMY AWARD-WINNING SOUND”

ELECTRO-VOICE, INC,, Dept. 631V, Buchanan, Michigan

B
]

Enter my subscription to “Microphone Facts”, the FREE E-V
newsletter on professional microphone applications,

The E-V Cardiline™ principle is also found in the famed 7-foot long E-V Mode!

643 ($1,560.00) and the popular Madel 644 for critical commercial sound installa- Name
tions ($110.00.) All prices list, less normal trade discounts.
Cirgle [tem 14 on Tech Data Card Address.
City State,

|
|
I
|
|
l
|
*T.M. Reg., Palents Applied For { Company.
]
|
]
l
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ENGINEERS’ EXCHANGE

Remote Amplifier
by Philip Whitney, Chief Engineer, WINC,
WRFL, Winchester, Ya.

The day of the two-man remote
in small markets is rapidly leaving
the broadcast scene. Today’s rou-
tine usually means one man sets up,
operates and announces his remote
broadcast. Unfortunately, a good
announcer who possesses any me-
chanical aptitude seems always to
be working for the competition or
the government. The remote ampli-
fier described here was designed
for the nontechnical announcer. It
has been used constantly for sports
remotes for over a year to date
without a single lost broadcast.

The fundamental concept is to
have everything hooked up and
ready to go with the exception of
attaching the telephone wires to
binding posts. The microphone is
always plugged in, and everything
that could possibly be needed on a
remote is carried in the metal box
which houses the transistor ampli-
fier. All the announcer needs do,
when he arrives for a remote, is to
insert the telephone line plug (or
attach the wires) and flip the
switch, and he is on the air. The
VU meter tells him that everything
is operating. Tools, phones, exten-
sion cable, and spare battery are
all contained in the compartment
provided. To change the battery, he
unsnaps the two connectors and
connects them onto the new battery.

The first model had a battery
switch to throw “on” before the
broadcast. Later models grounded

the positive side of the battery,
automatically, when the earphone
was plugged in. Each announcer
has learned where to set the gain
control for his own voice. The unit
can be built into a tool or filing
box; the latest model was built into
a metal box which had previously
housed an electric drill. While
small and light, it contains every-
thing needed for any simple remote;
copy, also, can be carried in the lid
if desired.

The push-pull transistor ampli-
fier circuit can easily supply up to
10 vu to the line, without serious
distortion. Frequency response is
within 2 db from 70 to 8,000 cps.
The double volume control was
found necessary to obtain maxi-
mum control on remotes which run
from a whisper to the high-db din
of a crowded gym during a basket-
ball game.

The circuit is self-explanatory.
The ganged gain control is obtain-
able from most parts suppliers,
since it is often used in TV circuits.
The two shafts are merely soldered
together so they can be operated
with the single knob. The mike
socket is mounted on the chassis
apron, so the mike can be left
plugged in at all times. The chassis
was made from a piece of alumi-
num, but there are small boxes
which will work as well. The chassis
is anchored into the box with self-
tapping screws. The battery, mount-
ed outside, is easy to reach.

The transistor amplifier was built
on a piece of phenolic board which

is bolted to the aluminum chassis
with long screws and spacers, to
provide clearance for the volume
control. All terminations (ear-
phones, telephone line, mike, etc.)
are made on the chassis only, so
that the entire unit can be lifted
out of the metal box for servicing.

This compact, light unit is ideal
for feeding either a telephone line
or remote pickup transmitter.

RL|
115 VAC RLp
Ri<iow IISVAC.
c-_._ISOmfd
CR T 150V
fat R, S1000 O
o 500ma 220w
PLATE (IS SILICON
RELAY VAC
colL

MIKE
IN

R Il 25mfd

.,|IL

NOTE: TI IS A TRANSISTOR-TO-LINE TRANSFORMER,

1500 CT AT 8ma, 100 -chm DC, PRIMARY;
500/125 SECONDARY.

AAA—O —
8000
vu
§2zoo \
. Tl
—] 3900 5000
5mid a LINE
I O
E J S
z (
5mfd 47000
izzoon
- PHONES
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Automatic Reclosure
by Edgar C. Smith, Chief Engineer, WFIN,
Findlay, Ohio.

After installing our new 1-kw
transmitter, we were constantly
troubled by momentary overloads
caused by static discharges across
the antenna ball-gap, and momen-
tary power interruptions. Since the
transmitters are remote controlled,
much time is lost dialing back on.

The circuit shown was installed,
in our RCA BTAIR transmitter, to
automatically reclose the plate re-
lay after overloads cause it to drop
out. The circuit will reclose the
platc relay three times, and if an
overload still exists the plate volt-
age remains off to protect the
transmitter. The action is fast and
not noticeable on the air.

The circuit operation is as fol-
lows: The coil of RL1 is connected
across the plate relay coil, which
operates from the 115-volt AC con-
trol circuit. When plate power is
applied, RL1 closes, charging the
capacitor C through diode rectifier
CR and RI. About 15 seconds is
required for capacitor C to reach
full charge. When an overload oc-
curs, the control voltage is re-
moved by the transmitter overload
relay. RL1 is then de-energized,
and the back contact applies the
capacitor C voltage across the RL2
coil through limiting resistor R2.
This closes the RL2 contacts, re-
applying the plate power. The
charge in C is good for 3 reclo-
sures, after which the plate power
will remain off,

BROADCAST ENGINEERING
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PROFESSIONAL

DEMAND ULINMAND 1ue 728 PROFESSIONAL

SERIES

The professional audio engineer demands technical record-
ing perfection with brilliant reproduction. Such tape
recorder requirements — though simply stated — are rarely
met. Magnecord, the choice of professionals for many years,
exceeds the most exacting demands with the 728 Series
(7% and 15 ips) or with the 748 Series (3% and 7% ips).

Check these features:

Stereo Recard / Stereo Playback < 4 Separate Heads —
Plays 2 and 4 track tapes (% track optional). Handles
10'2”, 77 and 5" reels. 2 llluminated VU Meters - Matches
Other Studio Equipment ¢ Weight, 50 lbs. approximate.

If you are a professional audio engineer in Television,
Radio, Sound Studio, or Motion Pictures — your own de-
mands for perfection will best be met by Magnecord.
from $900
WRITE TODAY FOR MORE INFORMATION

(?]Z gognecord - e
SALES DEPARTMENT MIDWESTERN INSTRUMENTS

P, 0. BOX 7509 - TULSA 35, OKLAHOMA

Circle Item 17 on Tech Data Card
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"Heaterless’’ Vacuum Tube
A radically new-type vacuum tube which
has no heater to *light up”—and which
could operate at room temperature—is
under study at the General Electric Re-
ceiving Tube Dept. Involving what is
called a “tunnel cathode,” such a tube
also would be likely to have higher tol-
erance to ionizing radiation than would
thin film or other microminiature active
devices based on semiconducting mate-
rials. Under a proposal entitled “Re-
search and Development on a Tunnel
Cathode for Long Life in an Earth
Satellite,” the work is being supported
in part by the National Aeronautics and
Space Administration by a contract
granted to the company through the
Harry Diamond Laboratories of the De-
partment of Defense, Washington, D. C.

CONTRACTS and REPS

USIA Awards Transmitter
Contract

The United States Information Agency
has awarded a contract to ITA Elec-
trenics Corp. for a 50-kw AM broadcast
transmitter. According to Mr. Joseph
Novik, director of ITA’s Government
and Industrial Div., the unit incorpo-
rates many new, advanced features that
make it appealing to broadcasters. Ex-
tremely compact, the unit needs only
76 square feet of space including trans-
formers. Featuring a new single tetrode
power amplifier, that gives full output
with minimum power consumption, the
unit requires a total of only 11 tubes
comprising 6 tube types, for easy main-
tenance.

Color TV Projector Delivered

TNT Theatre Network Television, Inc.,
announced recently that it had delivered
during May 1963 the first large-screen
simultaneous color television projector
in history-—the Eidophor—for installa-
tion at the Rome Air Development Cen-
ter, Air Force Systems Command at
Rome, New York (RADC). The color
projector, the first on National Tele-
vision Standards Committee standards,
was sold by TNT to Hazeltine Elec-
tronics Div. for delivery to RADC.
Operating on high resolution standards
for critical presentation of military vis-
ual displays in full color, the Eidophor
represents an important advance In
large-screen color television projection
techniques.

Barnes to Rep Du Mont
Instruments

The appointment of the Arnold Barnes
Co. to represent Fairchild’'s Du Mont
Laboratories as sales engineers for oscil-
loscopes, oscilloscope cameras, pluse
generators and other instrument prod-
ucts on the Southwestern stages has been
announced by Fred Katzmann, manager
of the Scientific Instrument Department,
Du Mont Laboratories, Divisions of
Fairchild Camera and Instrument Cor-

BROADCAST ENGINEERING
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Are Your Station Turntables
Ready for Stereo Broadcasting?

THE ANSWER IS YES if you're using the
new Fairchild 750 16" belt-driven play-
back turntable. The only turntable designed
for stereo broadcasting! Write today for
complete technical specifications on this
remarkable new turntable.  Price: $485.00

FAIRCHILD

RECORDING EQUIPMENT CORPORATION
10-40 45th Ave., Long Island City 1, N.Y.

Circle Item 19 on Tech Data Card

SPOTMASTER
Tape Cartridge
Winder

The new Model
TP-1A is a rugged, dependable and
field tested unit. It is easy to operate
and fills a need in every station using
cartridge equipment. Will handle all
reel sizes. High speed winding at
2214" per second. Worn tape in old
cartridges is easy to replace. New or
old cartridges may be wound to any
length. Tape Timer with minute and
second calibration optional and
extra. Installed on winder or avail-
able as accessory. TP-1A is $94.50,
with Tape Timer $119.50.

Write or wire for complete details,

M

BROADCAST ELECTRONICS, INC.
- 8800 Brookville Road
Silver Spring, Maryland

Gircle Item 20 on Tech Date Gard
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poration. Barnes will represent Du Mont
in Texas, Oklahoma, Arkansas, and
Louisiana.

Cannon Selects Distributor
Arrangements have been completed be-
tween Robins Industries Corp. (O-T-C),
Flushing, N. Y., and Cannon Plugs
(Australia) Pty., Ltd., an affiliate of
Cannon Electric Co., Los Angeles, Calif.,
appointing Robins exclusive U. S. dis-
tributor of the Cannon XL series of
audio connectors. Under the arrange-
ment, Robins will maintain complete
stocks of XL connectors consisting of
24 types for use with microphones, tape
recorders, amplifiers, test instrumenta-
tion, computers, medical instruments,
cameras, control devices, hi-fi, and many
other equipments.

Engineering Rep Named
Tung-Sol Electric, Inc., announced the
appointment of Hitchens-DeCew Asso-
ciates as engineering representatives for
their Chatham regulated power supply
units. Located in Haddonfield, N. J.,
and Rosemont, Pa., the firm will handle
sales of the power supplies in southern
New Jersey, eastern Pennsylvania, Mary-
land and Delaware.

EMT Appoints Rep

EMT Wilhelm Franz GmbH of Wettin-
gen, Switzerland, and its West German
parent company located in Lahr in the
Black Forest region, have appointed
Gotham Audio Corp. their exclusive
sales and service representatives for the
United States and territories. EMT is
already known in this country for its
reverberation unit of which several hun-
dred are in use in major recording and
broadcasting installations from coast to
coast. Additional equipment includes
studio turntables, a professional tape re-
corder, and numerous pieces of test
equipment and components specifically
aimed at the recording and broadcast-
ing industry.

Names Contractor
RETMA Electronics, Inc., has been
named the exclusive Jerrold engineering
contractor in the New York Metropoli-
tan area for the Distributor Sales Div.,
Walter Goodman, division manager, an-
nounced recently. Mr. Goodman said,
“The RETMA appointment is the latest
addition to our national network of Jer-
rold engineering contractors designed to
better serve local customers. A Jerrold
contractor is now as near as the tele-
phone, offering a complete design, in-
stallation, and maintenance program for
master antenna and closed circuit tele-
vision systems . . .”

PERSONALITIES

Dr. Keith E. McKee was recently ap-
pointed director of mechanical design of
Andrew Corp., Chicago, Ill. In his new
position, Dr. McKee will be responsible
for the overall technical effort in the
mechanical design and quality control of
the company’s product line of antennas
and transmission lines.
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Robert Rausch, formerly of Radio Sta-
tion WREO in Ashtabula, Ohio, has
been appointed the broadcast sales engi-
neering representative for General Elec-
tronic Laboratories, Inc.,, on the West
Coast. His appointment will expand
GEL’s representation into the States of
California, Oregon, Washington and
Nevada.

Donald C. Creswell has been named
direct manager of Ampex Corp. at Day-
ton, Ohio, succeeding Thomas W. Harle-
man, who becomes midwestern regional
manager, it has been announced by
Thomas E. Davis, national manager.
Creswell is responsible for sales and
service of Ampex Instrumentation, com-
puter and video products in the district,
which includes Michigan, Kentucky and
Ohio.

Appointment of Karl E. Clough as direc-
tor of engineering for the RADCOM-
Westrex div. of Litton Industries was
announced by general manager Joseph
T. Colliflower. The division develops
and manufactures radio communication
equipment and facsimile transmitters
and recorders.

Richard P. Gifford has been appointed
general manager of the G-E Communi-
cation Products Dept., with full respon-
sibility for all product lines. Gifford
previously was manager of engineering
for the department. Having joined Gen-
eral Electric’s Transmitter Department
after World War II, he was a member
of the team of engineers which estab-
lished the first microwave relay from
New York to Schenectady for television
transmission purposes. He served as a
member of the Ad Hoc Committee on
FCC Docket 11997, covering spectrum
utilization from 25 mc. to 890 mc.
Joel P. Smith has been named manager,
Community Operations Div, Jerrold
Electronics Corp., Robert H. Beisswenger,
vice president and general manager, an-
nounced. Commenting on the appoint-
ment, Mr. Beisswenger said, “The Com-
munity Operations Division is concerned
with the management of, or investment
in, a number of CATV systems in which
Jerrold has proprietary interests . . .”
The new 3M Company magnetic prod-
ucts plant at Camarillo, Calif., will be
managed by James L. Bergstrom, pro-
duction superintendent at the company’s
Hutchison, Minn., magnetic products in-
stallation. Bergstrom’s appointment was
announced by M. C. Hegdal, manu-
facturing manager for the 3M magnetic
products division.

William E. Waldrup, who has 15 years
of experience in government and indus-
trial electronic sales engineering and
management, has been named eastern
district manager of the Continental Elec-
tronics Companies, subsidiaries of Ling-
Temco-Yought, Inc. He will be stationed
at LTV’s Washington office.

Harold Mason has been elected vice
president, manufacturing and engineer-
ing, of Alpha Wire Corp., it was an-
nounced by Howard B. Saltzman, presi-
dent. In his new position, Mr. Mason
will have complete responsibility for all
manufacturing and engineering opera-
tions in all Alpha plants.

BROADCAST ENGINEERING
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SARKES TARZIAN

Tube Replacement
Silicon Rectifiers

Bl

in broadcasting...

More and more broadcasting stations of all kinds are proving that the reliability
and long, long life %k of these units pay off in station on-time. Send for free re-
placement chart covering 959, of the vacuum tube rectifiers now in common use,
price information, and case history data.

* Not to mention instant warm-up, no appreciable heat radiation, no filament
supply, compact size, ruggedness, and dc current ratings up to three times
as high as the tubes they replace.

SARKES TARZIAN, Inc.

World's Leading Manufacturers of TV and FM Tuners » Closed Circuit TV Systems o Broadcast
Equipment o Air Trimmers « FM Radios « Magnetic Recording Tape « Semiconductor Devices

SEMICONDUCTOR DIVISION ¢« BLOOMINGTON, INDIANA
Canadian Licensee: Marsland Engineering Limited « 350 Weber Street North, Waterloo, Ontario

Circle ltem 21 on Tech Data Card
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The microphone in the news
room, the only low level piece
of equipment located there, is
equipped with its own preamplifier.
Thus, all signals are high level, fed
into the mixer, and finally connect-
ed through a single line to the mas-
ter console.

The control panel (Fig. 5) in the
news room is also equipped with
remote start buttons connected to
the cartridge playback units in the
master control room. This will en-
able the news man to start his own
openings, closings, and story sepa-
rators, eliminating the need for any
cues between him and the man at
the board. A small, inexpensive, vu
meter was installed across the pro-
gram output of the mixer (Fig. 6)
so the news man may ride gain
for himself, freeing the engineer or
operator at the master board to
prepare material for the following
program.

Monitor receivers, if permitted
in your locality, should be installed
in the news room for monitoring
local police, fire departments, and
state police for news tips. These
monitors should be connected to a
common speaker to simplify mut-
ing when the news room micro-
phone is live. Since the mixer is
high level, the microphone switch
may be used to mute the speaker
without the problem of troublesome
crosstalk.

Conclusion

This may sound as if it is an
elaborate arrangement, and it is,
but many corners may be cut and
equipment eliminated to fit your
budget. For instance, a control
board is the most expensive item
in any studio. Instead of a large
complex console, a small, used
board could be used in the produc-
tion control room, or by employing
rack mounted preamps, a high level
mixer could be used. In either case,
there need not be too many inputs;
a mixer with only three inputs ter-
minated at a patch panel is suffi-
cient.

WMAK has reduced by one-half
the area used for broadcasting and
has thereby provided more efficient
and comfortable surroundings from
which its air personalities operate.
For a first-class modern radio sta-
tion specializing in music and news,
the arrangement described is a tried
and proven system. A
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STATE

STACT

Reversible GContinuous -Loop Cartridge Tape Unit

Professional reel-to-reel guality with tape cartridge convenience.
Now ...

A BROADCAST CARTRIDGE — provides reversible continuous-foop
operation. Eliminates reel-to-reel production and transfer to cartridge.

QUALITY — the first cartridge tape unit with the su‘p'erior quality
of professional reel-to-reel. Full-length program capability.

MULTI-DECK — holds six tape cartridges in less space than normally
required for one reel-to-reel unit. Five playback decks plus one com-
bination record-playback deck.

AUTOMATIC CUEING — provision for separate, automatic (1) stop
cue, (2) end of message cue, and (3) random cue, can be used as auto-
mation building block.

Sold Nationally By

Visual ... the first to offer a complete
solid-state broadcast facility.

VISUAL ELECTRONICS CORPORATION

356 west 40th street » new york 18, n. y. » pennsylvania 6-5840
Circle ltem 26 on Tech Data Card
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LL TAPE HEADS

—

WEAR OUT!

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 life 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
fong 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”

“ortrhonics.. o &

8143 10th Ave.,North « Minneapolis 27, Minn.

—— e — —— — ——— . — —— — —

Write today for FREE copy of NORTRONICS
I Tape Head Replacement Guide

| Address

| City.

T T Py 4
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Design of RC Amps
(Continued from page 17)
range means that all frequencies
will be passed through at the same
speed, thus producing no phase dis-
tortion. Usually non-linear phase
shift occurs at the low and high
ends. The total phase shift of an
amplifier is equal to the sum of the
individual stage shifts; and, of
course, the gain is equal to the

product of the stage gains.
At the middle frequency, where
the gain is maximum, the phase
shift is zero. This frequency can be

’.(

NEW

20A-1 VIDICON CAMERA CHAIN

¢ economical to operate and maintain

* can be used with any studio equipment
utilizing EIA sync pulses

easily and simply controlled

recommended for educational tv, live
programming, process monitoring

PRODUCTS COMPANY
BOX 5024 ® DALLAS 22, TEXAS e TELEX CEPCO

7Y Subsidiary of Ling-Temco-Vought, Inc.
Circle ltem 28 on Tech Data Card

determined by running a response
curve on the amplifier after it is
constructed.

At the low ranges, the phase
shift at the —3-db frequency will
be +45°. At other low frequen-
cies, it will also be leading, and is
determined by the equation:

tan § = —F—
FB
where,
F is the frequency in question,
FA is the —3-db frequency.

At high frequencies, the phase
shift is lagging and is —45° at the

—3-db reference frequency. At
other high frequencies, it is:
F
tan § = ——
FB
where,

F is the frequency in question,
FB is the —3-db reference fre-
quency.
By keeping the plate and grid re-
sistance as low as possible, serious
high frequency phase shift can be
avoided.

If inverse feedback is used, the
phase shift at the two ends of the
frequency spectrum must be con-
sidered. If the phase shift is too
great, a reversal of phase is pos-
sible and regenerative instead of
degenerative feedback occurs.

General Considerations

Since the CG-RL combination
determines the falling off of the
high frequencies, it can be seen that
the less shunting effect CG has
across RI,, the better the high re-
sponse will be. The solution for this
is to make Rp as low as gain re-
quirements permit, since RL is
made up partly of Rp. The tube
capacity, however, should be low.

With the tube Rp partly de-

offer you more...

® QUALITY

e CONTINUOUS

PERFORMANCE

o SIMPLICITY
Quality all the way with QRK. Full
speed range—33, 45, 78. Buile rugged with jewel pre-
cision. Plays 45’s without adapters. Rocker acceleration

- EZ queing. Single idler maintains constant speed re-
gardless of normal wear.

Western Distributor

“RYSSCO Electronics Mg

Circle Htem 29 on Tech Data Card
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,/ ’
" Priced from
'$110. to $235.

Send for
detailed folder!

Phone CY 9-4692
- 1406 Clovis Ave. — Clovis, Calif.
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84.

85.

86.

87.

88.

89.

80.

9L,

92,

g3.

94,

85.

96.

97.

g8.

99.

100.

101.

102.

103.

104.

105.

1086.

107.

PIC DESIGN CORP.—Spur gear design slide-chart gives
tolerance and performance specs of fine pitch gears and
gear tooth data for standard pitches 24 to 200.

SECO ELECTRONICS, INC.—Data sheet describes model
808 Vari Volt for the control of lighting and heating sys-
tems up to 1000 waits.

SUPREME ELECTRO-MAGNETIC CO.—Illustrated bulletin
covers line of constant voltage transformers, constant volt-
age DC power supplies, and solid-state inverter, and pro-
vides operating principles thereof.

RADIO & CONTROL ROOM EQUIPMENT
AMPLIFIER CORP. OF AMERICA —In several catalog
sheets, the following products are described: solid-state
modules for various electronic applications; portable, tran-
sistorized, stereo, battery-operated tape recorders; contin-
uous loop perforated tape cartridge. and plug-in instrument
preamplifiers.

CBS LABORATORIES—Catalog sheets cover three broad-
cast items: video distribution amplifier, broadcast test rec-
ord, and Microlap Ruby Styli.

COLLINS RADIO CO.—Illustrated brochure provides details
on complete line of Marti Electronics remote pickup equip-
ment designed specifically for broadcast applications.
GATES RADIO CO.—Bulletins provide technical information
on the “Sta-Level” automatic program level amplifier, and
the "Level Devil” program gated amplifier.
HAMMARLUND—Bulletin shows the “Weather Monitor” re-
ceiver for reception of U. S. weather bureau broadcasts.
Covered in similar bulletins are VHF FM monitor receivers
for remote broadcasts, and public safety frequencies.
McMARTIN IND., INC.—Spec sheet covers FM stereo re-
broadcast receiver, providing technical details and illus-
trating the device.

MOSELEY ASSOCIATES, INC.—Bulletin 209 is devoted to
the 950-mc FM stereo STL, designed to meet the FCC re-
quirements for split channel operation.

TELEVISION EQUIPMENT
ITA ELECTRONICS—AM, FM, and TV transmitters; audio
consoles, monitors, and logging equipment are covered in
bulletins.
TELEMET CO.—Catalog covers complete line of television
broadcast equipment.

TEST EQUIPMENT & INSTRUMENTS
EICO ELECTRONIC INSTRUMENT CO., INC.—Catalog sheet
details im/harmonic distortion meter and AC vivm, giving
specs and availability information.
HICKOCK ELECTRICAL INSTRUMENTS CO.—Bulletins de-
scribe FM stereo generator, tube testers, electronic volt-
ohmmeter, and true vivm vom & capacitance meter.
TEKTRONIX, INC.—1963 abridged catalog covers scopes
and other instruments used in broadcasting and electronics.
WESTON INSTRUMENTS & ELECTRONICS DIV, DAY-
STROM, INC.—Twelve-page illustrated brochure describes
line of lightbeam portable wattmeters, and ammeter and
voltmeter standards.

STUDIO & CAMERA EQUIPMENT
BOSTON INSULATED WIRE & CABLE CO.—Bulletins list
complete line of broadcast wires and cables, including TV
camera cables.
CENTURY LIGHTING, INC.—Databook aids in rapid selec-
tion of studio light, cnd provides performance and lamp
data for various lighting devices; typical arrangements are
shown for set lighting.
CONTINENTAL ELECTRONICS—4-page illustrated brochure
describes 20A-1 Vidicon camera chain for educational, in-
dustrial, and broadcast applications.
TELEVISION ZOOMAR—Complete data and specs on Ever-
shed Servo Remote Zoom Lens is presented in report and
illustrated brochures.
WESTINGHOUSE ELECTRIC CORP.—Image orthicon selec-
tor gives sensitivity and spectral response for the most
important tubes in company's line.

TRANSMITTER & ANTENNA DEVYICES
ANDREW CORP. —8-page catalog shows pneumatically
operated masts and accessories for tromsportable commu-
nication systems:; detailed mechanical specs are given.
BARNSTEAD STILL AND STERILIZER CO.— Bulletin de-
scribes cooling-water purification system, claimed to add
thousands of hours to UHF tronsmitting tube life.
BAUER ELECTRONICS CORP.— Brochure describes '“Log-
Alarm,” a device that logs all required parameters and
provides visual and qudable alarms in the event out of
tolerance readings occur,
CO.EL—Catalogs describe broad-band dipole antennas, FM
antennas, UHF slot antennas, filters, and diplexers.

June, 1963

B.I.LW, manufactures and supplies Television
Camera Cables, Connectors, and Cable Assemblies
for Marconi, E.M.l.,, Pye, R.C.A., General Electric,
Grundig, Fernseh, and Dage Commercial Broadcast
and special application television cameras and mic-
rowave relay equipment; Audio, and Coaxial Cables
precision manufactured to Network color broadcast
specifications.

In addition, B.l.W, makes camera cables and
connectors with mating English pins and threads for
use with British Broadcast Cameras incorporating
stranded, color coded and Nylon jacketed conduc-
tors, option of Neoprene or Plastic outer jacket, and
watertight repairable connector terminations.

Cables are supplied in 50, 100, and 200 foot
lengths or cut to your requirements, Also offered
are connectors as desired, right angle connectors
and wall mounts.

B.l.W. manufactures the widest variety of televi-
sion camera cables in the world. Since manufactur-
ing the first cables for R.C.A.’s introduction of tele-
vision at the 1937 New York World’s Fair, B.L.W.
has pioneered in the development of television
cables for studio, color, outside broadcast, military
and industrial applications, including reactor
monitoring.

Superior Cable Construction — Signal leads are
grouped to minimize cross-talk. Crush resistant,
rope-lay configuration with resilient neoprene jacket
makes B.1.W. cable superior in handling character-
istics and resistant to sharp edges, studio rolling
stock and weathering. Camera operators report that
pliable B.l.W. cables permit smooth, easy camera
motion without twisted or kinked cables.

B.l.W.'s service department will repair your dam-
aged T.V. cables.

Send for complete information, or let us know
your specifications and requirements for quotation.

BIW

Main Office and Factory
71 Bay Street, Boston 25, Mass.
Telephone; COlumbia 5-2104

“Designers and makers of
Specialty Cables since 1905”

Canadian Factory
Boston Insulated Wire &
Coble Co., Ltd,

118 Shaw St., Hamilton,
Ontarie, Canaodo
Telephone: JAckson 9-7151

Circle Item 34 on Tech Data Card
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BOSTON INSULATED WIRE & GABLE COMPANY
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By outstanding performance, dependability and economy, McMartin
built FM multiplex and audio products have earned a reputation for
leadership. McMartin experience and engineering are continually at
work developing new products and improving present ones

to be of greater service to the industry.

TBM-4000 @ @ TBM-3000 and TBM-3500

FM/SCA : P

MULTIPLEX

MONITOR
The most versatile instrument of its kind for TBM-30C0 is a completely self-contained frequency
monitoring all moin channel modulation and monitor, and the TBM-3500 o self-contained modula-
SCA Multiplex operating characteristics. The tian monitor. The 3000 used in conjunction with either
only Monitor which directly reads crosstalk, the 3500 or 4000 fuifilis the FCC requirements for sta-

tion monitors.

D

MULTIPLEX Proven performance and reliability . . .
RECEIVERS More than 9,000 in use throughout the world.
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Now! An RCA Image Orthicon with picture pickup
fidelity so high, it's like bringing your audience right
into the studio.

That's RCA-7295B...a new 4%” type unilaterally
interchangeable with the 7295 and 7295A. Tighter
performance limits and additional tests and inspec-
tions at RCA have refined processes and materials
to such an extent that performance of this TV Camera
Tube rivals that of any image Orthicon on the market.

ity, higher signal output levels, better signal uniform-
ity, higher signal-to-noise ratio, improved detail re-
sponse, reduced microphonics, and stable sensitivity.

All these improvements had to come in a tube from
RCA—a leader in TV Camera Tube development since
the early days of television. Ask locally about a com-
plete line of RCA Orthicons for color and black-and-
white telecasting. SEE YOUR AUTHORIZED DISTRIBUTOR OF
RCA BROADCAST TUBES.

With this 414" image Orthicon, you get the ultimate RCA ELECTRON TUBE DIVISION, HARRISON, N. J.

in flexibility for high fidelity pickup in black-and-white
TV. Because you get: improved background uniform-

The Most Trusted Name in Television

For name and address of your local distributor write or call your nearest RCA Distributor Products Sales Office~New York, N. Y.: 36 W. 49th St., MUrray Hill 9-7200; Needham
Heights 94, Mass.: 80 "'A” St., Hilicrest 4-8480; Washington 7, D. C.: 17256 K" St., S.W., FEderal 7-8500; Atlanta, Ga.: 134 Peachtree St., N.W., JAckson 4-7703; Cleveland,
Ohio: 1621 Euclid Ave., CHerry 1-3450; Chicago, Ill.: Merchandise Mart, 467-5900; Dallas 7, Texas: 7901 Carpenter Freeway, MElrose 1-3050; Kansas City 14, Mo.:
7711 State Line, EMerson 1-6462; Los Angeles 22, Cal.: 6801 E. Washington Bivd.,, RAymond 3-8361.
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