BROADCAST EQUIPMENT

PART V—AUDIO-FREQUENCY MEASUREMENTS

equalizer-is “‘a corrective network which

is designed to make the absolute value

of the transfer impedance, taken with
respect to two chosen pairs of terminals,
substantially constant for all frequencies
within a desired range.” (A.LE.E. Stand-
ards) Our particular interest in this de-
vice is as applied to the audio-frequency
program lines between the program origina-
tion points and the transmitting station.
This of course includes all remote lines
as well as the regular program wires.

Before using a line for program trans-
mission, the necessary equalizer adjust-
ments are made. An audio-frequency signal
voltage of constant value and variable
known frequencies is impressed across the
line input and the level is measured at the
termination with a volume indicator., Pre-
liminary adjustments of the equalizer re-
sistance are made at several of the most
important frequencies, such as 1,000, 500,
100, 3,000, 5,000, 1,000 c.p.s., in that or-
der. -All these signals must be at very
nearly the same predetermined level. Finer
adjustments are then made until a flat char-
acteristic is attained, thus insuring equal
transmission of all frequencies through-
out the required range.

For high-fidelity transmission and to
satisfy good engineering practice, the en-
tire broadcasting system must be substan-
tially flat (i.e., within =1 db) from 30 to
10,000 c.p.s. Although the program line is
now assumed to be properly equalized, the
over-all characteristic must take into con-
sideration the remainder of the system as
well, including the microphones, . speech
equipment, and transmitter. However, when
frequency-run measurements are made, the
microphone is excluded from the appara-
tus and the characteristic curves provided
by the microphone manufacturer are em-
ployed.

The arrangement for a frequency run is
illustrated in the block diagram of Fig. 1.
The source of steady tone is an audio-
frequency oscillator. For greatest accura-
cy, it is important that the harmonic con-
tent of the oscillator be of a very low or-
der. The oscillator output is fed into the
preliminary amplifier through a resistance
network, for purposes of isolation and
impedance-matching. §

Before commencing the frequency run, it
is necessary to ascertain that there is pres-
ent neither, regeneration caused by an
unbalanced circuit nor R.F. feedback in-
duced in the supplementary equipment as-
sembled for this test. To verify the ab-
.sence of regeneration due to an unbal-
anced circuit, after all equipment has been
turned on and allowed to warm up, the
transmitter is adjusted to its authorized
carrier power and the gain controls and
speech amplifiers are set at normal oper-
ating levels, The A.F. oscillator is set
at about 10,000 c.p.s. at any convenient
level. After a few moments, the oscillator
and resistance network are removed from
the circuit by opening switch S. If the
line-amplifier’ volume indicator and the
modulation-monitor meter indications do not
fall to zero immediately, there is some re-
generation present.

When testing for the presence of R.F.
feedback, the audio oscillator remains in
the circuit but its power is remoyed. The
modulation-monitor and volume-indicator
meters are again observed. Any erratic
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fluctuations or. failure of these instruments
in indicate zero is evidence of R.F. feed-
back. [Furthermore, if the modulation sys-
tem is a class-B amplifier, and its static
plate current increases when the speech am-
plifiers are turned on and connected into
the circuit, this is further proof of R.F.
feedback. In this case, R.FF. energy is be-

sirable values, as the sensitivity of the hu-
man ear is maximam around 1,000 cycles,
and a low percentage of modulation pre-
vents any possible overloading, with its
resultant harmonic distortion and increased
meter readings. The transmitter should
previously be carefully adjusted for sym-
metrical modulation. Nevertheless, as a
further -precaution, all calculations and
plotting should be made with reference
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Fig. 1—Oscillator, pad, output and modulation meters as laid out to make a frequency run.

ing induced and rectified in one of the am-
plifiers, which in turn modulates the trans-
mitter with the undesirable signal, at a fre-
quency which is often beyond the upper
limits of audibility.

The following procedure should always
be used after completing a new installa-
tion or when the over-all frequency char-
acteristic is known to be non-linear and a
precise determination of the deficiency is
desired.

A reference frequency and percentage of
modulation must first be established, such
as 1,000 c.p.s. and 509 peak. These are de-
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to the same modulation peak, whichever
is chosen for the test.

The transmitter has fiow been adjusted to
its regular operating power, and the audio
oscillator is set at the 1,000-c.p.s. refer-
ence frequency at a convenient output level.
The volume controls are then adjusted un-
til the modulation-monitor meter reads
50% modulation. Thereafter, no further
adjustments are to be made on any of the
equipment, except that the audio-oscillator
output is kept exactly the same for all
frequencies. After adjustments at the ref-

{Continued on page 235)
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Fig. 2—Frequency checks are taken in the order shown above, and data is carefully tabulated.
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erence frequency have heen made, a writ-
ten record is made of the oscillator output,
the indication of the line-amplifier volume
indicator, and the indication of the sec-
ondary scale of the modulation-monitor
meter, which is calibrated in decibels. This
procedure is-then repeated, as shown in the
data sheet of Fig. 2, for the {requencies
given, and -in that order. The oscillator is
readjusted to the reference frequency at the
conclusion of the test, in order to verify
the original readings and determine that
no unexpected changes have occurred dur-
ing the operation. Finally, the reading of
the modulation monitor at the 1,000-c.p.s.
frequency is taken as the reference level
and the results obtained are plotted on semi-
130garithmic graph paper, as shown in Fig.

Another method, practically the converse
of that just described, does not appear
to have any particular advantage, al-
though it may be more convenient in some
instances. The same precautions against
regeneration are taken, and a reference
frequency and modulation percentage are
chosen as before. However, instead of keep-
ing the oscillator output constant, it is
varied so that the modulation-monitor me-
ter indication is maintained at 50%
throughout the range of frequencies spe-
cified in Fig. 2. The readings of the audio-
oscillator volume indicator are then re-
corded and used for plotting the frequen-
cy characteristic curve. Thus, if at some
frequency other than the 1,000-c.p.s. ref-
erence frequency, this volume indicator
reads 1 decibel above the reference level,
the overall response of the system is re-
vealed as being down 1 db at that point.

It is quite obvious that equalization and
frequency runs cannot be made during a
station’s regular program schedule. Any
program modulation would nullify the re-
sults of the testing, and tone modulation
would seriously interfere with the pro-
gram, However, these necessary opera-
tions are provided for in the F.C.C. Rules
and Regulations, which state: “The term
‘experimental period’ means that time be-
tween 12 midnight and local sunrise. This
period may be used for experimental pur-
poses in testing and maintaining apparatus
by the licensee of any standard broadcast
station on its assigned frequency and with
its authorized power, provided no inter-
ference is caused to other stations main-
taining a regular operating schedule with-
in such period.”

There are always at least two separate
telephone lines between the main studios
and the transmitter, This is/most often the
case with remotes as well. One line is the
regular program wire, and may have an
alternate for emergencies. The other is the
intercommunication line or order wire. All
of these lines are usually properly equal-
ized, so that any one of them may be
patched into the program circuit if neces-
sary. If the lines are long, it is necessary
to insert amplifiers known as “boosters”
or “telephone repeaters” at intervals. The
actual distance between repeaters de-
pends upon individual circumstances, and
15 usually between 10 and 20 miles. All
telephone lines and associated repeaters are
furnished and maintained as a part of the
service of the local Telephone Company. Tt
should be understood that these are pri-
vately leased wires and do not go through
a switchboard operator. They are consid-
ered as a part of the permanent installa-
tion and are not subject to tampering or
interference. Although the telephone re-
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RIDER VOLUME XIV COVERS 1941-42 RECEIVERS

That's me three years age.
The first program 1 carried
was Frank Sinatra — back in
_ the days when a bobby sock
was something worn by a London
policeman.

My, howwe 1941 models have worked
since then. For most of us it's been too
much and many of my contemporaries
are now piled up In overcrowded serve
ice shops.

SUNDAY.. ./

There is one bright spot however.
Rider Manual Volume XIV is now off
press. Carrying complete authorized
servicing .information on 1941-42 sets,
we ailing sets are sure of correct diag-
nosis and quick painless repair.

But please be patient if your job-
ber's supply of Volume XIV is inade-
quate. He, and the Rider folks will get
you your volume as fast as present
WPB limitations permit.

RIDER MANUALS (14 VOLUMES)
Volumes XI¥ to VIl . $11.00 each volume
Volumes VI to lI. .. 8.25 each volume
Abridged Manuals I to V

[l volumel. . ......... .. .$12.50
Avtomatic Record Changers
and Recorders . . .. ..... . 6.00

OTHER RIDER BOOKS YOU NEED
The Cathode Ray Tube at Work

Accepted authority on subject . . . ., .. . $3.00
Frequency Modulation

Gives principles of FM radio . . . . . ... 1.50
Servicing by Signal Tracing

Basic Maethod of rodio servicing . . . .. .. 3.00

JOHN F. RIDER PUBLISHER, INC.

Export. Divislon: Rocke-International Elactric Corp.
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The Meter at Work

An elomentary tex! on moters
The Oscillator ot Work

Heow to use, test and repoir
Vacuum Tube Voltmeters

Both theory and proctice . . . . ... . T
Automatic Frequency Control Systems

—also eutomatic tuning systems
A-C Calculation Charts

Two to five times os fost os slide rule . . . 7.50
Hour-A-Day-with-Rider Series—

On “Alternating Currents in Radio Receivers's

On “"Resonance & Alignment'’—

On “"Automatic Volume Control*’=

On “D-C Voltage Distribution™ , , . . . 90¢ ecich

404 Fourth Avenue, New York 16, N.Y.
13 E, 40th Street Mew York City Cable: ARLAB
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Fig. 3—Frequency = A 4@ »
characteristics of [KSE- z
equalized line, as -
plotted from regular [N
test run. = i
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peaters undergo a rigid schedule of inspec-
tion and servicing, .they may occasionally
be a source of distortion, If this is detected
when making the daily frequency rum, it
2 should be immediately reported to the
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telephone company, so that the trouble
may be remedied before air time.
The next installment will begin a discussion

of the special requirements and operation of the
line amplifier at the transmitting station.
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