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PROGRAM SWITCHING EQUIPMENT
FOR USE WITH
12 OR 14 TYPE PROGRAM AMPLIFIERS
DESCRIPTION

CONTENTS PAGE individual lines 1is determined in the normal
- manner by the reversal arrangements covered in
other sections of these practices. A number
of lines may be grouped in a number of com-
binations each combination carrying a separ-
ate program., The number of lines grouped in
one combination is limited only by the number
of branches on the bridge involved and the

1. GENERAL
" 2. TRANSMISSION FEATURES

5. CIRCUIT AND EQUIPMENT FEATURES

A) General number of combinations by the number of separ-
B) Switching Control Pansel ate bridges associated with the switching
(C) Line Preselection and Switching panel. The definition of a line in this section

Control Penel
(D Cue Preselection Control Panel
(E) Program Monitor's Kquipment
§F Relay Equipment

covers not only the c¢ircuits between the
toll program offices but also monitoring
branches and loops to Dbroadcasting company
studios.

G) Permanent Line Comnection
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1.03 Since the nature and quantity of switch-

L. OPERATION 12 ing facilities required varies at dif-
ferent program offices, three arrangements of
(A) Procedure 12 switching equipment are available. Each of
(B) Manual Switching - Non-Preselec- these arrangements is flexible in regard to
tion the number of lines and bridges which may be
(C) Switchinz With Line Preselection provided. The equipment may be provided for
(D) Switching With Line and Cue direct manual switching without line or cue
Preselection preselection, for manual switching with line
preselection, and for automatic switching

5. OFFICE ARRANGEMENTS 8l with line and cue preselection.
6. BAY LAYOUTS 1.04 Unfamiliar terms used in this section are

defined as follows:
7. WIRING AND CABLING

(1) A Menual Switch is a switch completed
8. DRAWINGS FOR REFERENCE upon  the simultaneous operation of

the manual switch key and manual
1. GENERAL switch control unit by the attendant

at the switching position.
1.01 This section describes the circuit ar-

rangement, office equipment, wiring and (2) An Automaetic Switch is a switch com-
operation of apparatus for switching program pleted wunder control of the program
transmission circuits. The switching equip- monitor's cue key, when it is operated
ment provides a means of grouping transmis- to satisfy the last of the prese-
sion lines in accordance with the requirements lected cues required for the switch of
for setting up a broadcasting network for a the line.
Particular program. This is done by connect- (3) A Slow Switch is a switch made with
ing the lines involved to the branches of a the switohing circuit conditioned to
bridge in the desired combination. These disconnect & line from its existing
bridges may be of the C, D, F, or G type, but connection and allow three to five
only one type of bridge may be associated with seconds to elapse Dbefore completing
each switching panel. Circuits of reversible the new connection.
or non-reversible type using 12C, 14A, 14B or (h) A Fast Switch is & switch made with

14C program amplifiers can be accommodated by the switohing circuit conditioned to
the switching panel. disconneet a line from its existing
connection and immediately complete

1.02 For reversible circuits, the reversing the new connection preselected.

control 1leads of the individual 1lines
are carried through +the switching equipment (5) Line Preselection is the advance se-
and the direction of transmission of the lection of program lines to be combined
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SECTION 320-235-100

in a program network, in antici-
pation of an impending switch, re-
gardless of whether the individual
lines are idle or in use at the time
of the selection, and the condition-
ing of +the switching circuit for
rapid completion of the switch at the
required time.

(6) Cue Preselection is the advance se-
lection and association with the pre-
selected lines, of cues wiich will be
received by progrem monitors over ex-
isting progrem networks, and the con-
ditioning of the switching circuit
for automatic completion of the pre-
selected switches wupon the reception
of the required cues.

{7) The Cut Multiple is a horizontal row
of - control uni¥s in the line control
panel associated with the individual
program lines, the function of which
is to actuate +the switching circuit
to disconnect any line or lines from a
program network and provide the neces-
sary terminations for the idle status.

(8) Cut Multiple Preselection is the ad~
vance selection of a line to be dis-
connected from a network and left
idle and the conditioning of the
switching circuit for rapid completion
of the switch at the required time.

(9) A Switching Multiple is a horizontal
row of control units in the control
panel each of which 1is associated
with an individual line and all of
which are associated with individual
branches of the same bridge.

1.05 The program switching cirquit for manual
switching without line or cue preselec-
tion provides:

(1) A means of connecting reversible or
non-reversible program lines equipped
with 12C, 14A, 1B, or 14C amplifiers,
to any orne of a number of bridges.

(2) A mesns of automatically disconnect-
ing the line from one bridge when it
is switched to another bridge, there-
by preventing connection of a line to
more than one bridge at a time.

(3) A means of disconnecting a line with-
out making a new connection.

(L4) Prevention of accidental switching,
by means of physically separated ten~
dem keys which must be operated si-
multeaneously to perform a switch.

(5) Lemps +to indicate whether a line is

idle, or to which point it is con-
nected.
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(6) A means of commecting terminations to
the input and output of 12C, 1A, and
1B program amplifiers and to bridge
branches of 1ﬁc amplifiers which are
idle.

(7) A means of carrying through the con-
trol leads required for reversing.

1.06 The program switching circuit for manual
switching with 1line preselection pro-
vides:

(1) A means of preselecting reversible or
non-reversible program lines equipped
with 12¢, 1LA, 14B or 14C program am-
plifiers, to any one of a number of
bridges, and of checking the preselec-
tion made, in advance of the switch-
ing period for which the preselected
network is held in readiness.

(2) Simple ‘and rapid correction of errors
in the preselection of line or bridge.

(3) Switching on a slow or fast basis.

(L4) For disconnecting lines, singly or in
groups from a bridge and terminating
them, without connecting to another
bridge.

(5) Lamps for indicating idle lines,
preselected 1lines, switched 1lines,
cues and any line affected by a fuse
failure.

(6) For the completion of the switch man-
ually wupon receipt of a cue by the
operator or upon receipt of a visual
signal from a program monitor who has
previously been informed, by means
of a visual signal from the switching
position, of the completion of the
preselection.

1.07 The program switching circuit arranged
for automatic switching with line and
cue preselection provides the same facilities
for line preselection as covered in Paragraph
1.06. 1In addition, the arrangement provides
for the preselection of the cue or cues, upon
receipt of which each line 1is to be switched,
and the transfer of control of the switch to
keys- known as cue keys, provided at the pro-
gram monitor's position. The switch 1s com-
pleted automatically under remote control of
the monitor's cue keys when the preselectod
cue or the last of a number of preselected
cues is received over the existing programs.

1.08 Line patching jacks are always provided

between the 1line equipment and  the
switching equipment when 1, program ampli-
fiers are utilized and may be provided on an
optional basis when 12C, 1A or 1B program
amplifiers are utilized. The purpose of these
jacks 1s to provide a convenient means of



patching a line circuit +to & group of switch-
ing equipment other than that with which it is
normally associated. The patch is made with a
four prong patchwhen 14C programamplifiers are
used or when 12C, 1A or 14B program emplifiers
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relay unit (J68617 AJ), which is & shop wired
and assembled unit 1is arranged on individual
mounting plates or equivalent mounting strips
and all equipment is mounted on the bay,
wired and tested by the installer.

arranged for three cordemplifier patching are
used, When 12C programamplifiers arranged for 2.
four cord amplifier patching areused, the patch
at the patching bay is made by means of an in-
dividual patching cord for each pair of jacks.

TRANSMISSION FEATURES

2.01 The progrem switching circuits have been

designed so that they can be applied to
existing reversible and non-reversible open
wire and ceable progrem circuits with a minimum

i i ie . . . .
1.09 The equirment is designed to mount on of change in existinz wiring arrangements.

standard 19 inch relay rack of either

channel or I-bear: construction. The equipment 2.02 Fig. 1 shows a schematic arrangement
with the exception of the cue and cut multiple of the switching relays when program
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Fig. 1. - Transmission Schematic of Switching Circuit with 12C, 1LA or 1B Reversible Amplifiers

Page 3



SECTION 320-235-100

switching is applied to reversible program
circuits equipped with 12C, 1LA or 1B ampli-
fiers. On existing cable circuits the 12C am-~
plifier associated with C, D or F type bridges
may be involved. Referring to Fig. 1, it will
be noted that three separate T and R leads are
shown connected +to the patching or line jacks
as required. The T, and R, leads shown on
Fig. 1 are wired only in those cases where 12C
amplifiers are used and arranged for monitoring

winding bridging with four cord patching
arrangements and F type bridges. Since the
F type bridge has a repeating coil input,
these additional leads and relay contacts are
provided in the switching circuits +to pro-
vide for the proper input connection when
the associated reversible 12C emplifiers are
trensmitting into the bridge. The switching
circuits have been arranged to operate with
the standard remotely controlled reversing
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Fig. 2 - Transmission Schematic of Switching Circuit with12C, 1LA or 14B Non-Reversible Amplifiers
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arrangemrents which are described in other
information. '
2.03 The repeating coil in the T, and R

leads is employed to isolate th® switch-
ing circuit from the simplex battery carried
on the tip and ring conductors in the ampli-
fier reversing circuit. The repeating coil
used in this manner prevents clicks which
would occur on the program circuit if switch-
ing contacts of relay (L) or (B) carry simplex
current and do not open or close at the same
time. The simplex lead from the amplifier
side of the repeating coil is used to carry
the reversing control lead through the switch-
ing circuit and employs the repeating relays
shown on an optional basis if the number of
switched lines connected to the bridging mul-
tiple exceeds eight. This is described in
more detail in 3(G).

2.0y The (TE) relay
terminations
monitoring

is employed +to provide
on the inputs, outputs and
winding outputs of the amplifiers
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bridging multiple by means of the switching
relay circuit without connection to other
bridging multiples.

2,05 In the case of the 12C amplifier associ-
ated with the F type bridge with four
cord patching arrangements, the T, and R

leads shown on Fig., 1 connect to the BDG OU

jacks associated with the amplifier. The T

and R leads connect +to the BDG IN jacks o%
the amplifier. The T3 and R3 leads connect to
the PROG MON IN jacks?

2.06 In the case of the 12C amplifier ar-
ranged for monitoring winding bridging
with three cord patching arrangements and D
type bridges, the T; and Ry leads connect to
the BDG OUT jacks and the T, and R, leads con-
nect to the PROG MON IN jacks associated with
the amplifier. In this case the T2 and R2
leads are not wired.
of the

2.07 In the case 12C eamplifier ar-

when the amplifiers sare disconnected from the ranged for output bridging with C type
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Fig. 3 - Transmission Schematic of Switching Circuit with Reversible 14C Amplifiers
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bridges, the T, and R1 leads connect to the
BDG OUT jacks. The T, and R; leads connect to
the MON BDG jacks.
leads are not wired.

and R,

Here again the T 5

2

2.08 In reversible open wire circuits employ-

ing 1LA or 1LB amplifiers and arrsnged
for program switching, only C type bridges are
employed. In those cases +the T, and R, leads
connect to the E L (east line) jacks. ~The T

and R, leads connect to the AMP MON SW jacks-

The > and leads shown in Fig. 1 are not
wired when "the above arrangements are em-
ployed.

2.09 Fig. 2 shows the transmission schematic

of the switching relays when connected
to cable circuits equipped with non-reversible
12C emplifiers or to non-reversible open wire
program circuits equipped with 1LA or 14B am-
plifiers.

2.10 In the case of non-reversible circuits,

only the output lines of the bridging
multiples are switched. The input lines are
generally permenently connected to the bridge
and the output lines switched to the various
multiples as desireds In the case of non-
reversible lines, only the T, and R, leads are
involved and when the 12C amplifier is em-
ployed with either monitoring winding or out-
put bridging arrangements, the Ty and R) leads
connect to the BDG OUT jacks.-

2.11 On non-reversible open wire progrem cir-
cuits with l14A or 1LB amplifiers and C
type bridges, the T, and R, leads connect to
the E L (east line)” jacks. When the F type
bridge is associamted with the 1LA or 14B on
non-reversible open wire program circuits, the
Ty and Ry leads connect to the BDG OUT jacks.

2.12 Since mno reversing control

involved on non-reversible cable and
open wire circuits, isolating repeating coils
between the amplifiers and the bridge legs are
not required as in the case of reversible pro-
gram circuits shown in Fig. 1.

2.13 Fig. 3 shows the transmission circuit

arrangement employed when the program
switching system is applied to reversible open
wire and cable program circuits equipped with
the 14C emplifier

current is

and associated G pe
bridge. The operation of the (L) or (B)
switching relay connects the T end R leads of
the line +to a leg of the G type bridge. It

also connects the J, and SX leads from the re-
versing control circuit associated with the
reversible line +to the G type bridge. The Jy
lead connects to the winding of the secondary
reversing relay associated with a particular
leg of the bridge and the SX lead carries re-
versing control curremt to the other SX leads
associated with the various legs of the bridge.

2.1, The bridge patching jacks are those di-
rectly associated with the reversible G
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type bridge and the T and R leads connect di-
rectly to the BDG SW jacks. The line patching
Jjacks are added when the switching system is
applied so0 as to provide full flexibility in
the association of the switching relays with

different program lines or multiples as re-
quired. Here theT and R leads connectdirectly
to the L SW jacks. The, primary reversing and
ocontro) circuits associated with each reversi-
ble line connected to the G type bridge pro-
vide for the connection of the program lines
to the input of the 1UC amplifier or output of
the G type bridge as required and are de-
scribed in other standard information.

2.15 Fig. L, shows a schematic arrengement of
the transmission circuit associated with
the switching system when applied to non-
reversible open wire or ceble program circuits
equipped with the 1,C amplifier and associated
G type bridge. Here again only the output
lines of the G type bridge are switched by

‘means of the switching system and the input
lines are generally permanently connected to
the inputs of the 14C eamplifier. The T and R

leads on the bridge side of the switching re-
lays connect directly to the BDG SW jacks and
the T and R leads on the line side of the
switching relays connect directly to the L SW
jacks in the same manner as shown in Fig. 3
for reversible cable and open wire program
circuits when associated with the 1LC ampli-
fier and reversible G type bridge.

5 CIRCUIT AND EQUIPMENT FEATURES

A) General

3.01 The equipment required for switching
program circuits can in general Dbe
separated into +two parts aoccording to-its

functional operation, namely the control panel
which sets up the switches and the relay
equipment which performs the switching opera-
tions. The control panel is comprised of con-
trol units, keys and lamps required by the
switching attendant for the performance of
line and cue preselection and manual switching
functions. The relay equipment comprises the

relays, resistances and coils mnecessary for
the proper functioning of the circuit.

3.02 Circuit and equipment details of the
switching and preseleotion ocircuits
are covered on  SD-55054-01,  SD-64781-01,

SD-6,782-01,  SD-64783-01,

BD-61705-01 and
ED-61669-01 (not attached).

3403 The control unit, which has been coded

36A," is a compact combination key and
lamp unit, which intimately associates super-
visory siznals with keys. Fig. 5 shows the
general features of this control unit. It
consists of two lamp sockets accommodating K

type lamps and a non-locking push type key
havinz +two sets of mske contacts, all assem-
bled on a frame in a vertical line. The key

is centrally located between the lamp sockets
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Fig. 4 - Transmission Schematic of Switching Circuit with Non-Reversible 1i,C Amplifier

and its operating plunger is ripgidly connected
to a plate in which the lamp caps are located.
The lamp cap assembly acts as the operating
button for the key. The operating face of the
control unit is rectangular in shape, approxi-
mately 5/8" in width and 1-1/," in height. It
is arranged for mounting on a special mounting
equivalent to a 1-3/1," x 19" mounting plate
which has a capacity for 20 control units.
Where & control unit is referred to in the
following paragraphs it is understood to be
the 36A control unit.

3.0, The control panels are not shop wired

units, but are composed of individual
mounting plates and control units, assembled
on the bay to form a compact unit for operat-
ing purposes. The control panel may be as-
sembled as a line panel or as a cue panel.
The control panels in a'particular office may
consist of a line panel alone or a line pansl
and a cue panel. When the line panel only is
provided it may be assembled for manual switching

= MOUNTING
BLOCK
L AMP
CAPS
H pLUNGER
LAMP /
SOCKET

”’/,,,—J

Fig. 5 - No. 36A Control Unit
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only or for 1line preselection and manual
switching, When both the line and cue panels
are provided they are arranged for preselec-
tion of both line and cue and both automatic

and manual switching tomeet the.varied switch- -

ing requirements. Typical arrangements for
the three conditions are shown in Figs. 6,
7 and 8.

(B) Control Panel for Switching Without Prese-
lection

3,05 Fig. 6 shows a typical arrangement of

the line,control panel where switching,
without line or cue preselection is required
and provides a capacity in various sizes. The
number of 1lines in each control panel is
limited to 18 per bay and the number of
switching multiples, which correspond +to the
number of bridges, 1is limited only by the
available space on the bay. The control units
are arranged in vertical and horizontal rows,
the vertical rows associated with the lines
and the horizontal rows, which compose the
switching multiple, associated with the
bridges. Both the upper and lower lamp sockets
of these control wunits are equipped with
red lamp caps but only the upper socket is
equipped with a lamp which is lighted when a
line 1is connected to the associated bridge.
Number designations are shown on the lamp
caps, those on the upper lamp caps correspond-
ing to the line number and those on the lower
lamp caps corresponding to the switching mul-
tiple number. To the left of the control
units in the first multiple row is a master
switch (MAS SW) key which is of the non-lock-
inz push button type. This key is arranged so
that simultaneous operation of the master
switch key and an individual control unit is
required to performaswitch. This is a safety

feature to prevent false switching by the
accidental operation of a single key. Idle
line lamps, associated with each line, are lo-
cated at the top of the control panel in a
horizontal row. These lamps are equipped with
green lamp caps and are lighted when the associ-
ated program line isnot in use. Below the con-
trol units is a row of designation strips, one
strip associated with each line.

{C) Control Panel for Switching With Line

Preselectlon

3,06 Fig. 7 shows a typical arrangement of
' the line control panel for line prese-
lection and switching either manually without
cue preselection or automatically with cue
preselection. The capacity of this control
panel is limited to 17 lines per bay when cue

preselection is not used and to 18 lines per
bay when cue preselection is used. The number
of switchinz multiples, which corresponds to
number of bridges, is limited only by the
available space on the bay.

3.07 The line control units are arranged in

vertical and herizontal rows, the verti-
cal rows associated with the lines and the
horizontal rows, which compose the switching
multiples, are associated with the bridges.
On these control units the upper lamp equipped
with a white lamp cap is lighted when the line
is preselected and is extinguished when the
switch is completed. The lower lamp equipped
with a red lamp cap, is lighted when the
switch is completed and remains lighted as
long as the connection is maintained. Number
designations are shown on the lamp caps, those
on the upper lamp caps correspondinzg to the
line number and those on the lower lamp caps
corresponding to the switching multiple number.

LAMP

———LINE NO.
KEY
——MULT. NO.

(zo7|@
?_

CONTROL UNIT-——of

le 9l|le ol|@ @

IMULT]
2 2
IMULT] MULT
3 3

© ¢l|l@ @ljle @O
:

e —————DESIG. STRIP

Fig. 6 - Typical Layout of Line Control Panel Arranged for Direct Manual Switching
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Fig. 7 - Typical Layout of Line Control Penel Arranged for Preselection

In the right and left end positions of
each multiple row are located control units
designated (RLS), the upper eand lower lamp
sockets of which are equipped with green lamp
caps. The upper lamp sockets only are equipped
with lamps, which are lighted when no lines
are connected to the bridge associated with the
switching multiple. The simultaneous operation
of the two (RLS) keys in a switching multiple
will release all lines connected to or pre-
selected to the bridge associated with the
multiple and transfer ‘the connected lines to
the cut multiple. This simultaneous operation
of the two keys is a safety feature to prevent
release of a multiple by the accidental opera-
tion of a single key.

3,08 When this panel is used without cue pre-

selection a multiple cue lamp (MULT CUE)
is provided to indicate when the cue for a
manual switch has been received from a pro-
gram monitor, and serves as a signal to com=-
plete the switch. It is equipped with a red
lamp cap and is 1located in the position of
each switching multiple which would normally

be equipped with the line control unit for
line 18. When the panel is used with cue pre-
selection the multiple cue lemps are omitted
affording space for one additional line in the
switching multiples.

3,09 Below the line control units are located

the cut multiple control wunits arranged
in a horizontal row with one control unit as-
sociated with each line. In these control
units, +the upper lamp, equipped with a white
lamp cap, is lighted when the line is pre-
selected and is extinguished when the switch
is completed. The lower lamp equipped with a
red lemp cap is lighted .when +the switch is
completed and remains lighted as long as the
line 1is connected to the cut multiple. The
master cue lamp (MAS CUE) equipped with a red
lamp cap is located in the position of the cut
multiple which would normally be equipped with
the cut multiple control unit for line 18. To
the right of this lamp 3s located the master
cue key (MO), which is a locking turn button
type key. The operation of this key lights
the master cue lamp and transmits a signal to
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the program monitor indicating that the pre-
selection for the ensuing program is completed.
When the panel isused with cue preselection the
master cue lamp-and key are omitted affording
space for an additional line in the cutmultiple.

2.10 Alerm lemps (ALM) equipped with red lamp

caps are located at the top of the control
panel in a horizontal row, one lamp being asso-
ciated with each line. These lamps are arranged to
light upon failure of the fuses which supply bat-
tery tc the switching circuit for the associated
line. They remain lighted, even though the fuses
are replaced, until the alarm release key (ALM
RLS) is operated. Thealarmreleasekey is anon-
locking pushbutton type key located to  the
left of the cut multiple control units.

3.11 Below the cut multiple control units are

located the manual switch control units,
one associated with each line. The upper and
lowor lamp sockets of these control units are
equipped withwhite lamp caps. The upper socket
only is equipped with a lamp which is
lighted when the line 1is preselected. This
lemp acts as a lins pilot, indicating a pre-
selection of the associated line and provides
a check on a burned out preselection- lamp in

.the switching multiple which should be lighted

at the same time. The keys of these control
units are supplied with ground through con-
tacts of the master switch (MAS SW) key which
is of the non-locking push button type and is
located to the left of the manual switch con-
trol units. When a manual switch control unit
is operated simultaneously with the master
switch key the connection of the associated
line to the bridge or cut multiple for which
it has been preselected is completed. Here
again the simulteneous operation of two keys
reduces the probability of false operation due
to accidental operation of a single key.

3.12 At the bottom of the control panel are

the timing keys (SLOW-FAST) which con-
trol whether the line 1is to be switched on a
slow or fast basis. The designation strips,
which perform the same function as those
covered in Paragreph 3,05, are located near
the top of the control panel bgtween the alarm
lamps and the line control units.,

(D) Control Panel For Cue Preselection

3,13 PFig, 8 shows a typical arrangement of
the cue control panel for cue preselection.
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Fig. 8 - Typical Layout of Cue Control Panel
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The capacity of this control panel is lim-
ited to 18 lines per bay, but the number of
switching multiples, which corresponds to the
number of bridges, is limited -only by the
available space on the bay, The designation
strips in this arrangement are located at the
top of the panel with the cue control wunits
grouped below them in the same manner as the
line control units covered in Paragraph 3.07.
The cue control units are equipped with white
lemp caps in both upper and lower positions
but only the upper lamp socket 1is equipped
with a lamp. They perform the same functions
in preselecting cues as the line control units
perform in preselecting lines. The multiple
cue lamps are omitted from the line control
panel when cue preselection is furnished and
are located in the cue control panel +to the
left of the oue control units.

3.1y The master release keys (MR) and §MR1

and the master cue control unit (MON
are located” in the extreme right position . of
the last three multiple rows. The function of
the master releass keys, which are of the non-
«locking push button type, is the restoration
of the cue preselection circuit to normal after
all preselected lines have been switched and all
preselected cues satisfied. The master cue con-
trol unit. (MON) is equipped with red lamp caps
in the upper and lower positions but only the
upper lamp socket is equipped with a lamp to
function as a master cue indication. The key
and lamp combination perform the same function
as covered for the master cue lamp and key in
Paragraph 3.09, and inaddition extends control
of the switch panel to the monitor's cue keys.

3.15 At the bottom of the control panel are

the wait cue lamps (WAIT CUE) which are
equipped with white lamp caps and are lighted
when cue preselections are made on the asso-
ciated line. They act as vertical row pilots
and provide a check on burned out cue prese-
lection lamps associated with the multiple
rows which should be lighted at the same time.

(E) Program Monitor's Equipment

3.16 The equipment appearing before each pro-
gram monitor consists of a push button
or lever type key (CUE), two lamps ECUE READY)
and (CUE SENT), and patching jacks when re-
quired. The (CUE READY) lamp, equipped with a
white lamp cap is lighted, upon the operation
of the master cue key in the control panel,
when all preselections have been completed. It
is extinguished by the operation of the moni-
tort's (CUE) key, which also lights the (CUE
SENT) lamp equipped with a red lemp cap.
These jacks, keysand lamps are located in jack
fields, or in other convenient locations at
special monitoring positions as specified.

(F) Relay Equipment

3.17 The relay, resistance, and coil equip-
ment, with the exception of the cue and

ISS 1, SECTION 320-235-100

cut multiple relay unit (J6B617AJ) 1s ar-
ranged on individual mounting plates. Each
relay mounting plate and coil mounting 1is
arranged for eight circuits, and each resis-
tance mounting plate is arranged for 16 cir-
cuits. The individual mounting plates are
grouped on the bay to facilitate wiring and
cabling., When a switching or line preselec-
tion relay in a multiple for any line .is
omitted, a 203 type terminal strip is substi-
tuted for terminating the multiple wiring +to
adjacent relays.

3.18 With 1lines wutilizing 12C, 1LA or 1B

program amplifiers, a repeating coil is
furnished in the trensmission leads between
the smplifier and switching equipment to iso-
late the transmission contacts of the switch«
ing relay from the reversing control ourrent.
A lead from the midpoint of the coil carries
the reversing control current through the
switching circuit and provides the cue connec-
tion when the cue is to be obtained from the
bridging multiple. Where more +thén eight
lines are arranged for connection to the same
bridge, repeating relays are required in the
lead carrying the reversing control current.
With lines wutilizing 1LC program amplifiers
the repeating coil and repeating relays are
not required, since the reversing control cur-
rent is carried through the switching circuit
in separate leads from the line to the ampli-
fier. .

3,19 When 12C, 1LA or 1B amplifiers are

used, provision is made for terminating
the input, output and monitoring output when
the emplifier is disconnected from the bridges
The terminating resistances are added to or

‘removed from the circuit under control of the
‘'switching relays. With 14C program amplifiers

this arrangement is ummecessary, since the
bridge circuit provides the necessary termina-
tions.
®

3.20 The 2L-volt battery supply for operating

relays and lamps is fumished through a
filter located at the fuse board to eliminate
the possibility of noise entering the program
transmission leads from this source. The bat-
tery supply to the relays and lamps associated
with each line is supplied from non-adjacent
parallel fuses to reduce the possibility of
program interruptions due to fuse failure.

3.21 The J68617AJ cue and cut multiple relay

unit, provides & completely wired unit
on a 15-3/&" panel containing the alarm relays
and relays for controlling preselection to the
out multiple, slow and fast switching, and op-
eration of the switch under manual or auto-
matic control, for 5 circuits.

(G) Permanent Line Comnnection

3.22 A program line may be permanently con-
nected to a bridge which also accommo-
dates switched lines. Linesusing 1iCreversible
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or non-reversible program amplifiers or 12C,
1A or UB non-reversible program ampli-
fiers are permanently connected to 'the bridge
in the normal manner for non-switched 1lines
and have no comnection with the switching cir-
cuit. Lines using 12C, 1A or 1B reversible
amplifiers, when permanently connected to the
bridge, require a connection for carrying the
reversing control current between the switched
and permanently connected 1lines. Two ar-
rangements are provided, their use depending
on the number of .lines permanently connected
to the same bridge.

3.,2%2 When 5 or less lines, permanently con-

nected to the same bridge, are required,
a resistance simplex across the bridge, eand a
set of relays for repeating the reversiny con-
trol current intc the simplex, are provided to
cdrry the reversing control current through
the bridge to the permanently connected lines.
In this case the cue connection 1is obtained
from the repeating relays when the cue is to
be obtained from the bridging multiple. A
0.5 db pad 1is provided in the transmission
leads between the amplifier and its bridge
outlet for each permanently connected line, to
insert a loss equivalent to that of the re-
peating coils in the switched lines.

%2.2); When more than 5 lines, permanently con-

nected to the same bridge are required,
the resistance sinplex with its associated re-
peating relays, 1is omitted and a repeatlng
coil is substituted for the 0.6 db pad in the
transmission leads of each line permanently
connected to the bridge, +to perform the same
funetion covered in Paragraph 3,18 for switched
lines. Repeating relaysare required as covered
in Paragraph 3.18 when the combined number of
switched lines and lines permanently connected
to the bridge through repeating coils, exceeds 8.,

Ly, OPERATION

(A) Procedure

L.01 In direct manuel switchinz the operation

is straightforward. In the case of line
or cue preselection arrangements, however, a
number of convenient operating features are
provided on the switching equipment, and to
make more effective wuse of them there is a
preferable sequence of operation. Since these
features aund sequence may not be readily ap-
parent from the detailed description of equip-
ment and circuit features, the following brief
outline serves +to give a general overall pic-
ture of program switching This will be fol-
"lowed by a more detailed dlscu551on of the op-
eration of the equipment.

4,02 Assuming the operation starts at a time

before the initial broadcasting period
for the day, or immediately after switches
have been completed for one program period,
the operative steps with their partlcular fea-
tures are listed in order.
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(1) Preselect all switches and cues re-
quired for the mext progrem period.
This may be done by the preselection
of the required line followed imme-
diately by the preselection of the
required cue or cues, applying to
that line. However, if desired the
preselection of all lines may be com-
pleted before making sany cue prese=-
lections.

(2) Visually check and correct all line
and cue preselections.

(3) Check the position of the SLOW-FAST
switch keys. Ordinarily the keys as-
sociated with each line will normally
remain operated to either the SLOW or
FAST position and it should not be
necessary - to check their positions
before each switching perioc unless
a chanze is called for on the program

" switching order.

(L) Operate the master cue (MAS CUE) key.
This should be postpened until the
shortest convenient time before the
first switchinp cue is expected. The
operation of the mester cue key ener-
zizes the CUE keys at allmonitor posi-
tions for which cues have been prese-
lected and with these CUE keys energized
much in advance of the switchinzg pe-
riod, the possibility of an unwanted
switch due to accidental operation of
a monitor's CUE key is increased.

(5) Monitor's CUB keys are operated upon
receipt of predetermined cues. When
all preselected cues for each line are
received the line will be switched.

(6) Visually check the line and cue pre-
selection control panels to see that
all switches have been completed.
Any white lamp 1lighted on either of
the peanels indicates an incompleted
switch.

(7) Complete, manually any incomplete
switch remaininz due to failure of
the switching equipment.

(8) 1If practicable determine cause of fail-
ure to complete switch, and extinguish
lighted cue preselection lamps.

(9) Restore the cue preselection panel
and lamps at monitor's positions to
normal.

(10) Meke extra switches at any time be-
tween regular switching periods.

(B) Manual Switching Non-Preselection

L,.03 The line control panel arrangement for
program switching on a manual basis
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Fig. 9 - Switching Control Circuit Without Preselection 12C, 1A or 1B Program Amplifiers

without preselection is covered in Fig. 6. The
switching control circuit arrangements for
12¢, 14A and 1B program semplifiers are
covered in Fig. 9 and for 14C program aempli-
fiers in Fig. 10. Although the control cir-
cuits differ from each other in some respects,

the operation of the control panel is the same’
in all cases.

L.O4 In order to perform a switching opera-

tion, +the line control unit associdted
with the line and bridge to be connected, is
operated simultaneously with the master switch
(MAS swW) key. The operation of the control

T@ (OKE)

(A)

Lhl—~—

unit closes the contacts of its key (OPR RLS)
and connects ground from the simultaneously
operated (MAS SW) key to the switching relays,

causing them +to operate and complete the
switch.

L.05 Before the switching relay operated, the

line may have been idle or connected to
another bridge. Assuming the line was idle,
the operation of the switching relays will re-
move terminations, connect the 1line to a

bridge, extinguish the green (IDLE LINE) lamp
and light the red lamp in the control unit to
indicate the switch has been made. Assuming
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Fig. 10 - Switching Control Circuit Without Preselection 14C Program Amplifiers
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the line was connected to another bridge the
operation of the switching relays will release
the existing connection and extinguish the red
lamp in its associated control unit. It will
also connect the line to the bridge associated
with the control unit operated and light the
red lamp in this control unit to indicate the
switch has been made. ’

L.06 A line may be disconnected from a bridge

without connecting it to another bridge
by simultaneously operating the*(MAS SW) key
and the control unit associated with the con-
nected line and bridge. The operation of the
(MAS SW) key and control unit will release the
switching relays, which release the line from
the bridge, connect terminations to the bridge
leg or amplifier as required, extinguish the
red lemp in the control unit and light the
green (IDLE LINE) lamp, indicating the line is
not connected to any multiple.

(C) Switching With Line Preselection (Manual
Switching)

L.07 The line control panel arrangement for

program switching with line preselection
is covered in Fig. 7. THe switching control
eircuit for 12¢, ILA, 14B, and 1,C program am-
plifiers is covered in Fig. 11, Although the
control circuit differs slightly for the dif-
ferent type program amplifiers, the operation
of the control panel is the same in all cases.

L.08 A program network is' preselected by

momentarily operating the line control
units associated with the lines and multiple
to be connected. At the time of preselection
the lines may be either idle or connected to a
bridge. The idle condition is indicated by
the associated red lamp being lighted in the
cut multiple control unit. The line connected
to a bridge is indicated by the associated red
lamp being lighted in the line control unit
appearing in the multiple to which the line is
connected. These red lamps indicating the
condition of the line are not affected by the
preselection and remain lighted.

L.09 Referring to Fig. 11, the operation of

- the line control unit in the multiple
closes the contaots of its key (OPR RLS) which
operates the preselection relays (A) and (B)
associated with the line to be switched. The
operated preselection relays perform the fol-
lowing functionms.

(1) Condition the associated switching
relay (L) for operation through con-
tacts of relay (A) at such time as
the master switch key (MAS SW) and the
manual switch control unit (MAN SW)
are operated simultaneously.

(2) Light the white lamp in the line con-
trol unit to indicate that the prese-
lection has been made.

ISS 1, SECTION 320-235-100

(3) Light & white lamp {(ROW PILOT) in the
(MAN SW) control unit indiceting the
line has been preselected and provid-
ing a check  on the white lamp in the
line control unit. :

(1) Extinguish  the green lemps (IDLE
MULT) in the release control units
(RLS) associated with the multiple.
These lamps were lighted only if the
multiple being preselected was idle.

4,10 If a wrong line has been preselected,

the associated line control unit is re-

operated, releasing the preselection relays;

the proper line can then be selected by oper-

ating its line control unit. If a wrong mul-

tiple has been preselected the operation of

the line control unit associated with the cor-

rect multiple will release the incorrect pre-
selection and make the correct pre§election.

[ 4

CAUTION: Care should be teken to oper-

ate the control units to the full ex-

Tent of their travel, since a partial

operation may not release the exist-

ing preselection even thouzh it does

make the correct preselection. This

condition is indicated by two white

Jamps in line control units asscciated

with the same line beinz lighted

simultaneously. The condition should

be corrected by operating the line

contrel units associated with the

Tighted lamps and then making the cor-

rect preselection in the usual manner.

4411 When a line required in the network be-

ing preselected, is already connected to
the proper multiple, in the network wused for
the existing program, mno operation is neces-
sary as the connection will remain set up for
the ensuing program,

4,12 When a line comnnected to an existing

program is to be disconnected and remain
idle during the ensuing program period, it is
preselected to the cut multiple by operating
the associated cut multiple control unit. The
operation of the cut multiple control unit,
closes the contacts of its key (OPR RLS) which
operates the cut multiple preselection relays
associated with the line to be switched. The
operation of the preselection relays lights
the white 1lamp in the cut multiple control
unit and the white lamp (ROW PILOT) in the as-
sociated (MAN SW) control unit, indicating the
preselection.

;.13 After all preselections have been made a

visual check should be made to ascertain
that all required preselections have been made
correctly and that none have been overlooked.
In this connection a white light in the line
control unit associated with the proper line
and multiple will indicate the preselection
made. Each 1line control unit associated with
a line and multiple to be connected when the
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switch is made should have the white lamp
lighted except in the case where the line is
already connected to the multiple, which will
show a lighted red lamp in +the line control
unit.

L.l When all preselections have been mede

and checked the master cue key (MO},
which 1is a locking key, is operated shortly
before the switch 1is to take place. The op-
eration of this key lizhts the red (MAST CUE)
lamp at the switching panel and lights a white
(CUE READY) lamp at the program monitor posi-
tion, indicating to the monitor that the pre-
selections have been completed and are held in
readiness for the switching period. The pro-
sram monitor's position circuit is shown in
fig. 12. When the switching period arrives,
the monitor receives an audible cue over the
existing program network and operates his
(CUE) key which lights the red (MULT CUE) lamp
at the switching position. The attendant at
the switching position them simultaneously op-
erates the (MAS SW) key and the (MAN SW) con-
trol units associated with the lines to be
switched, which perform the following functions.

CUE

B READY.
T0
SW.CONT. CKT.

—)

OR YO CUE _
PRESELECTION CUE )
CKT. c u U :%

(cue)
JO CUE | . —
PRESELECTION wmme [] []
CKT. &4

Fig. 12 - Program Monitor's Position Circuit

(1)° Release the switching relay associ-
ated with the line and multiple for-
merly connected.

(2) Operate the preselected switching re-
lay which connects the preselected
line and multiple. )

(3) Release the preselection releys.,

(L) Extinguish the white preselection and
(ROW PILOT) lamps.

(5) Light a red lamp in the line control
unit associated with +the line and
multiple connected, to indicate the
switch has been made.

After all cues have been received and the
switch has been completed, the (MO) key is re~
stored to normal, extinguishing the red (MAST
CUE) and (MULT CUE) lamps at the switching

panel and the white (CUE READY) lamp at the
program monitor position,
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;.15 An entire program network, consisting of

all the lines connected or preselected
to one multiple may be disconnected and the
lines and multiple left idle by simultaneously
operating +the two (RLS) control units at the
opposite ends of the row of line preselection
control units associated with the multiple.
The operation of these control units releases
associated preselection and switching relays
disconnecting all iines from the multiple and
extinguishes the lighted (ROW PILOT), white
preselection and red switch indicating lamps
associated with the lines and multiple. It
also .lights the green lamps (IDLE MULT? in the
operated (RLS) control units, indiceting the
multiple is not connected to any line, and the
red lamps associated with the lines in the cut
multiple, indicating the line is disconnected
from any switching multiple.

4.16 The (SLOW FAST) key associated with each
' line can be operated to cause the switch
to be made on a slow or fast basis. With the
key operated to the slow position, a three to
five second interval elapses between discon-
necting the line from one multiple and con-
necting it to another. During +this interval
the red lamp in the associated cut multiple
control unit is lighted. With the key oper-
ated to the fast position, the line is dis-
connected from one multiple and immediately
connected to another and the red lamp in the
associated cut multiple control unit flashes
momentarily.

l4.17 Snould the parallel fuses supplying bat-
tery for the operation of a switching
circuit fail, the associated (ALM) lamp will
light and remain lighted until the (ALM RLS)
key is operated, even though the fuses have
been replaced in the interim. This ecircuit is
covered in Fiz. 13, '

(
TO ANNUN, CKT. OR

AL) A
—
s TO AUD. ALM. &
“ ;__._Dwi PILOT LAMP CKT.
(ALM) -FB
LP =

= (M)
e il

-_ A
:[ FUSED
L. SEPARATELY

oL G

) t

Fig. 13 - Fuse Alarm Circuit

(D) Switching With Line and Cue Preselection
(Automatic Switching)

;.18 When program switching with both line
and cue presslection is used, separate
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control penels are required - one for 1line L4+20 Cue preselection for the prozran network
preselection eand one for cue preselection. is accomplished in the cue control panel.
These control panels are described in Part 3 The cue preselection control circuit is covered
of this section, in Fig. li;. When cue preselection is used, one

or more cues arerequired to be preselected for
the switch of a preselected line. Those cue con-

. L.19 A program network is preselected in the trol units are operated which are common to the
line control panel and is checked and vertical row associated with the preselected
corrected in the same manner as covered in line and the hecrizontal rows associated with the -
Paragraphs 4;.08 to ;.13 inclusive. This line program network over which the cue to the pro-
control panel also provides facilities for gram monitor will be received. The operation of
disconnecting an entire multiple, for making a each control unit closes the contacts of its key
switch on a slow or fast basis and for fuse {OPR RLS) which operates the associated prese-
alarms as covered in Paragraphs ;.15 to 4,17, lection relays. The operation of the preselec-
inclusive. tion relays performs tihie fellowing functions:
w =— MULT. TO ALL (A) —

ROW
(G) 8(B) RELS. IN SAME (
VERT. ROW | W HLOT)

)
-:Jqﬁ (A‘ L(_B___
1 ¢
cu ! | I
o w4 U T W
—o 4;—W\-tw-o—3 Y
£ I= 1 '
t e - ° (RELS
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Fig. 1} ~ Cue Preselection Circuit
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(1) Lights the white lamp in the assc-
ciated cue control unit.

(2) Lights thewhite lamp (WAIT CUE) assc-
ciated with the line to be switched.

(3) Prepares a path for the operation of
the row cue relays, at such time as
the master cue control uait (}M0) is
operated. These row cue relays are
associated with the vertical row of
cue control units for each line.

A wrong cue preselection may be released by a sec-
ond operation of the asscciated cue control unit.

L.21 After all cue preselections for the pre-

selected network, have been made, =a
visual check should be made to ascertain that
all required cue preselections have been made
correctly and that none have been overlooked.
In this connection & white light, in the cue
control units common to the preselected line
and the multiples over which the cuss are to
be received by the program monitor, will in-
dicate the cue preselection made.

;.22 When all cue preselections have been

made, checked and corrected, the master
cue control unit (MO) is operated shortly be-
fore the switch is tec take place. The opera-
tion of this control unit closes the contacts
of its key which operates the master cue' relay
{(M0O) to perform the following functions:

(1) Lights the red lamp (MAS CUE) in the
MO control unit,

(2) Operates the row cue relays over the
previously prepared paths through the
preselection relays.

(3) Lights the white (CUE READY) lamp at
each program monitor's position cor-
responding to the multiple on which a
cue preselection has been made,

(L) Transfers control of the switching
relays to the program monitor's (CUE)
keys.

If for any reason a change in the cue prese-
lections 1is required after the (MO) control
unit has been operated, it 1is necessary to
first release the (MO) relay by the simultane-
ous operation of the master release keys (IMR)
and (MRl) in order to prevent a premature switch.
After the change in cue preselections has been
made, the (MO) control unit is again operated.

4.23 When the program monitor receives the

awaited cue over the existing prcgran,
he operates his (CUE) key. The operation of
this key:

(1) Lights =a red (CUE SENT)
ciated with the
monitor position.

lamp asso-~
(CUE) key at the
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(2) Lights the red (MULT CUE) lamp asso-

ciated with the multiple, on the cue
preselection panel, over which the cue
was received.

(3) Releases the cue preselection relays
associated with the multiple over
which the cue was received.

(l;) Extinguishes +the white lamp iu the
cue control units associated with the
multiple over which the cue was received.

When all the cue preselestion relays associ-
ated with a line are released, the white (WAIT
CUE) lemp associated with the line is extin-
guished and the row cue relays associated with
the line are released, performing the same
functions in completins the switch as the si-
nultaneous operation of the (MAS SW) key and
(MAN SW) control unit covered in Paragraph

L.1h.

L.2ly After the switch has been completed and

all white lamps extinguished the master
release (MR) emd (MR1l) keys are simultaneously
operated momentarily to restore the cue pre-
selection circuit to normal and extinguish the
(MULT CUE) and (MASTER CUE) lamps at the cue
rreselection penel and the (CUE SENT) lamps at
the monitor position.

L,.25 If any white lamps associated with the
cue or line preselection panels remain
lighted after a switch is completed it is an
indication that all cues have not been received
or that the switch has not been completed due
to a trouble condition. The switching panel
attendant can complete the switch marually by
simultaneously operating the (MAN SW) and
(MAS SW) keys on the line preselection and
switching panel. The cause of the failure
should then be checked, after which the oper-
ation of the (MR) and (MRl) keys as covered
above will restore the cue preselection “anel
to normal with the exception of the white
lamps in the cue preselection control units
which remained lighted. These lamps can be
extinguished by the operation of the cue pre-~
selection control unit in which they appear.

5. OFFICE ARRANGEMENTS

5.01 Program switching relay equipment is lo-

cated 1in the program line and follows
the same general arrangements as covered in
standard information for the program transmis-
sion system with which it 1is used. The
switching control panel may be 1located away
from the progra: line as covered in detail in
Paragraph 6,01 of this section.

5.02 To provide the maximum flexibility in

the arrangement and rearrangement of
lines, multiples and monitoring, cabling is
run direct from the switchinz equipment termi-
nals to distributing terminal strips on the
switching or progran bays for cross connection



to lines, bridge outlets and monitoring equip-
ment. To minimize crosstalk a two quad cable
is run for each line with only one‘pair in
each quad wused. All of the leads from the
switching relays to one bridging multiple are
run in the seme cable and all leads for each
monitoring circuit are run in one two quad
cable.

5.03 The ultimate requirenents of switching

" equipment in the particular office
should be considered in making the initial
layout in order that the switching of all
lines and multiples +to be grouped for a par-
ticular program network may be controlled from
one location.

6. BAY LAYOUTS

6.01 In offices requiring direct manual

switching only, without preselection,
the switching equipment may be mounted in ex-
isting program bays or in separate switching
bays as local conditions permit. However, in
most offices of this type, if a separate bay
for the switching equipment is not warranted
the equipment may be located in available
space on an existing bay -in the program line.
The relay equipment may be 1located at any
height above the floor but the switching con-
trol panel should be located 'at a convenient
heizht above the floor to facilitate operation.
Where both the switching and prozran monitor-
ing tunctions are performed by the same at-
tendant, the switching control panel may be
located at the monitorinm position either in
or outside of the program line.

6.02 1In offices requiring switching and pre-
selection, separate bays for the switch-
iny equipment will always be employed and will
in general be located in the program line.
The layouts covered in Figs. 15 and 16 are
typical arrangements which may be varied as
required tomeet particular office requirements.
All components are individual mounting plates
with the exception of the cue end cut multiple
relay equipment (J68617AJ) which isa shop as-
sembled and wired unit, with leads brought out
to a terminal strip on- the unit for external
connections., Thetays are setup on an installer
wired basis to allow maximum flexibility.

(1) Fig. 15 covers a typical layout of
switching bays, arrenged for a maxi-
mum of 18. lines, 9 multiples, and
a cut multiple for use - ‘'with program
bays utilizing-1LC program amplifiers
or program bays which utilize LA or

program eamplifiers which have
been rewired to provide cross-connec-
tion points for bridge outlets. Two
bays contain the line control panel,
the cue control panel and part of
the switching and preselection relay
equipment. Jumper ducts for interbay
cabling are located immediately below
the control panels and 1line up with
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Jumper ducts or distributing terminal
strip units on adjacent programn or
switching bays. The third bay con-
tains the remaining relay equipront
and a distributing terminal stri

(2) Fig. 16 covers a typical layout of
switching bays, arranged for a maximum

LINE SW REL S LINE SW RELS

- —__i"—‘

LINE LINE
PRESELECTION || PRESELECTION
RELS RELS CUE ‘
PRESELECTION
RELS
1
LINE . CUE
CONT PANEL CONT PANEL
ANK
_BLANK
JUMPER DUCT [l JUMPER DUCT DISTG TS
| cVE & cuT MwLT [If CUE & cUT MULT CUE
REL EQPT REL EQPT ] PRESELECTION
I I COM LINE RELS
IDLE MULT
SIG RELS
[ TERM RELS

Fig. 15 - Typical Layout of Switching Bays
Arranged for Distributing Terminal Strip
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of 18 1lines, ¢ nmnultiples and a
cut multiple, without jumper ducts
or distrivuting terminal strip unit,

for use with shop wired bays utiliz-
iny 12C program amplifiers. In the
first bay is concentrated all of
the line and cue control panels and
part cf the relay equipment. All
of the remaining relay equipnent is
contained in the second and third bay.

:ETYESR'G LEAD REYV SIG LEAD
CUE 8 CUT MULT M EQPT ||| & TERM EQPT
REL EQPT
1 i
LINE SW RELS ||| LINE sw RELS
] LI |
LINE LINE
PRESELECTION ||| PRESELECTION
RELS RELS
!
g CUE
| CONT PANEL |lleeree
‘ CE PRESELECTION) [CUE _PRESELEC—TIO' N
i
|
LINE
CONT PANEL CUE CUE
PRESELECTION ||| PRESELECTION
RELS RELS
1
i
[cve s cuT oLt _
| - BLE MULT TBLE MULT
SIG R SIG RELS
CUE MULT RELS

Fig. 16 - Typical Layout of Switching Bays Not
Arranged for Distributing Terminal Strip
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(3) The typical bay 1layouts discussed
above assume & maximws of 18 lines, 9
multiples, end a cut multiple which
will cover the majority of the condi-
tions encountered. For cases where
more than 18 lines or more than §
multiples are required, substantially
the seme layouts may be used. In
bays equipped with jumper ducts the
control panels may be expanded by the
addition of the necessary strips of
control unfts to care for the addi-
tional multiples required and  two
bays, similar in arrangement to the
first two bays in Fig. 15, provided
for the additional line and cue pre-
selection control equipment. Thebays
containing - the line control panels
will be adjacent and the bays con-
taining the cue preselection con-
trol panels will be adjacent. In
tays not equipped with jumper ducts,
an additional bay similar to the
first bay in Fig. 16 may be fur-
nished for additional lines. If suf-
ficient additional multiples are re-
quired to exceed the limits for con-

venient operation of the control
panzls, the line and cue control
panels may be mounted in separate

bays equipped with jumper ducts. The
additional relay equipment may be
located inadditional bays as required.

6.03 The line patching jacks which are pro-

vided between the line equipment and the
switching equipment when 14C amplifiers are
used, or the patching jacks which may be pro-
vided when required between the switching
equipment and amplifier jacks when 12C, 1LA or
1B amplifiers are used, may be located in a
separate patching  jack bay or in the jack
field of an existing line equipment dbay, as
local conditions permit. It is desirable from
an operating standpoint, that the bay contain-
ing the patching jacks be adjecent to the
switching control bays.

6.0l4 Detailed informatjon, on the bay layouts
covered, will be found on Drawings
ED-61699-01 and ED-61705-01, not attached.

7. WIRING AND CABLING

7.01 Ground connections for the individual

apparatus are obtained by means of a No.
6 B & S gaute bare copper wire running down
the left side of the bay and terminating on
the ground bus bar at the top of the bay with
ground leads for individual pieces of equip-
ment soldered to this wire. Where ground
paired with battery is required a 16 ESCB pair
is run directly from the apparatus terminals
to the fuse board.

7.02 The use of handmade local cable isavoided
in wiring  the switching equipment.
Switchboard cable is used for all connections



t0 distributing terminal
ever surface wiring is
itveen components

strips and wher-
not practical be-~
on thé bays. To minimize
crosstalk, transmission leads of different
level or carrying different programs such as
leads between switching relays and line patch-
ing jacks or between switching relays and
monitoring equipment are run one eircuit per
two quad cable. Where all circuits are of the
same level or carry the same program, such as
circuits from the switching relays to the same
bridging multiple, they are run 'in the same
cable, In all cases the cable covering is
kept intact as far along the run as possible
to maintain proper separation of circuits. The
detailed cabling and wiring arrangements are
covered on ED-zl700-01 and on the cross con-
nection figures of SD-55054-01, SD-6,762-01
and SD-64783-01, not attached.
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8. LIST OF DRAWINGS

8.01 Drawings for Reference But Not Attached

Title Drawigg
Program Switching Circuit 8D-5505,-01
Program Switching and Line )

Preselection Circuit SD-61,782-01
Program Switching Cue Pre-
selection Circuit SD-6L,783-01
Program Switching Equipment ED-61705-01
Program Switching and Pre-
selection Equipment ED-61699-01
Cabling Arrangements of Pro-
gram Switching ED-61700-01
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