SECTION V
SIGNAL CONTROL PANELS

CRV-50099, 50120, and 50157
TECHNICAL SUMMARY

ELECTRICAL CHARACTERISTICS—
Meters:

Receiver Output Current (d-c)
Line Level (1 milliwatt in 600 ohms)

AGC Time Constant (seconds):

Telegraph (using Tone Keyer) ..............

Telephone (using Audio-Frequency Amplifier)
MECHANICAL SPECIFICATIONS—

Dimensions:

.............................. 0 to 1.5 ma
.......................... —20 db to 4+ 6 db

Fast Medium Slow

..................... 0.01 0.1 1.0
..................... 0.02 0.2 —

...... 19 inches (width) x 107, inches (height)
............................... 574 inches
............................... 17 pounds

DESCRIPTION

The signal control panel of the diversity re-

ceiving system is the unit common to all three.

receivers where the respective output signals are
combined and the resulting output switched to a
tone keyer or audio-frequency amplifier unit as
required. The design of this panel is such as to
permit switching and monitoring of the three re-
ceivers either singly or in diversity combination
on either telegraph or telephone service.

In a dual group equipment there are slight dif-
ferences in the internal connections of the re-
spective signal control panels. In such an equip-
ment the signal control panel in receiver bay num-
ber two is wired to permit the output from any
or all receivers in the left-hand group to be
switched to the tone keyer for that group (Keyer
“A'") or to the auxiliary tone keyer (Keyer
“C"). The signal control panel in receiver bay
number five is wired to permit the output from
any or all receivers in the right-hand group to
be switched to the tone keyer for that group
(Keyer “B"") or to the auxiliary tone keyer
(Keyer 'C’"). The cross switching thus provided
enables the output from any receiver or receivers
in either or both groups to be connected to the
auxiliary tone keyer (Keyer ““C"").

The diode output of each associated receiver
passes through a milliammeter and then to
switches which are used to transfer the rectified
output of that receiver to any one of from one
to four auxiliary units, such as tone keyer or
audio-frequency amplifier units. These switches
at the same time feed the AGC bias supply from
the selected tone keyer or audio-frequency am-
plifier unit to the controlled radio-frequency am-

plifier stages of the receiver. Separate time-con-
stant switches are provided on the panel for the
AGC supply voltages used.

A multiplicity of switches and jacks permits
the monitoring of any audio-frequency amplifier
output, tone keyer output, or intermediate-fre-
quency amplifier (diode) output signal. The
monitoring switches are electrically interlocked
to prevent interconnection of two output circuits
either accidentally or by improper manipulation.

The combined rectified output of two or three
receivers being used in diversity combination may
be observed on the fourth miiliammeter, which
may be switched into the input circuit of which-
ever tone keyer or audio-frequency amplifier unit
is in use. An output meter also is provided on
the panel to indicate the level of the outgoing
signal.

In a dual group equipment the level of the
signal at the output terminals of keyers “A"" os
“C" may be checked on the volume indicating
meter which is mounted on the signal control
panel located in receiver bay number two: that
for keyers “B’" and "'C" may be checked at the
signal control panel located in receiver bay num-
ber five. .

Output jacks for all tone keyer output, audio-
frequency amplifier output, and intermediate-
frequency monitor signals are provided. There
are also jacks for outgoing lines, pilot or signal-
ing lights, and switches. The arrangement and
electrical connections of these jacks, lights, and
switches is generally determined by local require-
ments.
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OPERATION

The arrangement of the signal control panel
depends upon the type of transmission being re-
ceived and upon the number of receivers actively
employed. General instructions for the diversity
arrangement of receivers are included in Section
I which describes the operation of the system as
a whole. The various alternative forms of opera-
tion permitted by this panel are described in the
following paragraphs.

It will be observed that the major portion of
the panel, starting at the left, is arranged in
four vertical rows, each containing a milliam-
meter and two key switches. The first three rows
correspond to the three individual receivers,
while the fourth is employed for the diversity
combination of any two or all three. Individual
and combined outputs are indicated by the milli-
ammeters and each pair of key switches enables
selection of the desired tone keyer or audio-fre-
quency amplifier unit.

When the receivers are to be used singly,
the switches in the fourth or “COMBINED’ row
must be left in the central (open) position. Con-
versely, for diversity combination, these switches
must correspond in position with those of the
preceding rows affected. Thus, with the two tone
keyer units and one audio-frequency amplifier
unit in a single group assembly it is possible to
obtain the following conditions of operation:

(a) Three receivers in diversity on a telephone
or telegraph signal.

(b) Any two receivers in diversity on one
telephone or telegraph signal and the third re-
ceiver singly on a different telephone or telegraph
signal.

In a dual group equipment which contains
three tone keyer units and two audio-frequency
amplifier units it is possible to obtain the follow-
lng arrangements of receivers in diversity:

(a) Two groups of three receivers, each
group on a different telephone or telegraph signal.

(b) Three groups of two receivers, each group
on a different telegraph signal.

(¢) Two groups of two receivers, each group
on a different telephone or telegraph signal and
one group of two receivers on a telegraph or tele-
phone signal.

Between the third and fourth rows of key
switches is an additional row of four rotary
switches for adjustment of the AGC time con-
stant. Each switch has three positions which af-
ford the selection of speeds shown in the ‘‘Tech-
nical Summary’’. Proper use of these speeds is
indicated in Section .

The output meter at the extreme right-hand
side of the panel is calibrated in decibles (db)
over a range which extends from —20 db to 46
db. This meter is designed for connection across
a 600 ohm line and is adjusted to indicate zero
when a potential of 1.9 volts r. m. s. (sine wave)
is connected across its terminals. The reference
level of zero db is based upon a power of 2.5
milliwatts in a 600 ohm line. This instrument
therefore indicates line levels (in decibels) above
or below the established reference level. Actual
level indications required for use over the lines
which connect this equipment to other equip-
ments are the determining factor in correct opera-
tion.

SERVICE

In general, little or no trouble is to be expected
during the service life of the signal control panel.
The only troubles that can develop are damaged
meters, faulty contacts in switches or jacks and
leakage in the AGC time-constant capacitors or
associated wiring switches. Ordinarily, the fault
is easily located. Where trouble develops in the
AGC system, the fault can generally be located
by a process of elimination, trying various com-
binations obtainable with the switches below the
milliammeters. Leakage resistance of capacitors
may be checked with a megger and should be at
least 100 megohms for a 1-mfd. unit and at least
1,000 megohms for a 0.1-mfd. unit.
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Complete loss of AGC action on any one re-
ceiver of a diversity group is generally due to
defective switch contacts on the signal control
panel or to a ground in the bias circuit of the
r-f amplifier unit. In the former case, the re-
ceiver in trouble will receive no AGC bias, but
will not affect other receivers with which it may
be switched to the diversity combination. In the
second case, switching the defective receiver in
the diversity combination with another that is
functioning normally will spoil the AGC action

of both.
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Figure 1—Type CRV-50099 Signal Control
Panel (Front View)
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Figure 2—Type C RV-50120 Signal Control
Panel (Front View)
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Figure 3—Type CRV-50157 Signal Control
Panel (Front View)
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Figure 5—Type CRV-50099 Signal Control
Panel Schematic (P-721905—Sub. 2)
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Figure 6—Type CRV-50120 Signal Control
Panel Schematic (P-721906—Sub. 3)
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Figure 7—Type CRV-50157 Signal Control
Panel Schematic (P-721907—Sub. 2)
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NOTE#|:-
CODING INSERTED IN WIRES INDICATES

WIRE N2 AND DESTINATION OF WIRE RESR,
THU'S 105-$809. WHERE A N2 ONLY 1S GIVEN {

k-zer iy
AR a8

WIRE N2 1S INTENDED. A NUMBER PRECEDED
BY A LETTER INDICATES AN ELECTRICAL
ITEM THUS $809.NUMBERS IN CIRCLES REFER
TO PART N2 ON WIRING MATERIAL LIST.

REAR VIEW
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Figure 10—Type CRV-50157 Signal Control
Panel Connections (T-621137—Sub. 0)
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