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CIRCUIT DESCRIPTION
SWITCHING SYSTEMS DuVeLOPMENT DePARTMeNT

—

CU-21187-01
Issue 8-
Dwg. Issue 18-D

PANEL SYSTEMS
DECODER CONNEGTOR CIRCUIT
FOR USE WITH THREE-DIGIT SENDERS
AND DECODrRS

CHANGES
D, " DESCRIPTION OF CIRCUIT CHANGES

D.1 Leads 7DG, SK2 and SK3, X option, are

added to connect between sender and
decoder when the feature is provided that
requires the use of the auxiliary sender for
multifrequency outpulsing.

D.2 Note 126 is added.
All other headings under Changes, no change.
1. PURPOSE OF CIRCUIT

1o This decoder connector is used in a

panel office to connect 3-digit sub-
scriber senders or key- pulsing "A" switch-
board senders with 3-digit decoders.

2., WORKING LIMITS
2.1 HNone.

3. FUNCTIONS

3.01 When a ,sender requires a decoder con-
nector, upon receiving a signal from
the sender, connects the sender to a decoder
by the operation of multicontact relays, and
breaks down the connection by the release of

the multicontact relays when signaled by the
sender.

3.02 The senders are divided into groups,

each group having a separate connector
to a common group cf decoaers. Within any
one connector only cr.e connection can be
made at a time and in case of 'a simultaneous
demand by two oI more senders, they take
their successive turns in a flxed order of
precedence.

OB AS many connections through different

connectors can be made simultaneously
as there are decoaers working. In case of
simultaneous demand from two or more con-
nectors when all the decoders, or all but
one, are already busy, the connectors take
.their turns in a fixed order of precedence.
However, the order of the connectors is
different with respect to each decoder, so
that all connectorc have a fairly equal
chance to be served first as soon as a
decoder becomes idle.

3.04 The decoder connector connects the
decoder test circuit to the leads of
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any connector in the same manner as it

connects a sender to the leads of any
connector.

3.05 The senders associated with the par-

ticular connector to which the decoder
test circuit is conrected are made busy by
the operation of the timing circuit after 5
to 12 seconds have elapsed.

3.06 By the operation of relay (TH) a cir-

cuit is closed over which the test
circuit can connect this connector to any
decoder.

3.07 By the operation of relay (DST) a cir-
cuit is closed over which the test
circuit can.connect directly to the leads
to the decoder by the operation of mult-
contact relays shown on tine decoder circuit.
Such a connection from the test circuit :
through a connector to a decoder and back
to the test circuit, is made for the pur-
pose of testing the leads through the con-
nector. direct connection from the test
circuit t0 a decoder, without connection
with any connector, is made for the purpose
of testing the decoder.

3.08 When a decoder which has timed out
connects with the trouble indicater .

circuit, the decoder connector records in

the trouble indicator the number of the

frame, the position of the connector on

the frame and the order in the connector

of the sender to which the decoder is con-

nected. :

3.09 A timing circuit in each connector

gives an alarm and makes the associ-
ated senders 'busy in case the connector does
not respond to a demand from a sender for
connection with a decoder, or in case such
a connection when established is held an
excessive length of: time.

3.10 A timing circuit in each decoder is
started when the decoder is seized by

a connector. It is also started if a ue-

coder which is idle is made busy to all

connectors by a ground on the DB lead, other

than a ground applied by plugging in the

DB jacke.

Lamps are provided to indicate the
sender involved when a connector time alamm
is given.
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L. CONNECTING CIRCUITS
This circuit will function with:

4.1 Three-digit subscribers sender ar-
ranged for use with decoder.

L2 "A" switchboard sender arranged for
use with decoaer.

o3 Three-digit decoder.
Loly Decoder test circuit.
LS Trouble indicator.

L.6 Sender motor stop and frame busy
circuit.

L.7 Miscellaneous alarm circuit.
DESCRIPTION OF OPLRATION

5. CONNECTORS CONNECTING SENDERS TO
: DECODERS

5.1 There are two multi-contact relays

(SF) and (SG) for each sender, and
the senders are divided into anumber of
groups or connectors to permit of simul-
taneous connections to the several decoders
of the common group. In each connector
there are also two multi-contact relays
(DF) and (DG) for each decoder, and two
multi-contact relays (TF) ana {TG) for the
deccder test circuit. |

Sle? In each connector the corresponding

i contacts on all the multi-contact
relays are strapped together on one side
except a few which are used for control
purposes and some which are not used. On
the other side the contacts of the sender
relays are wired to their respective sen-
ders, the contacts of the test circuit
relays are multipled connector to connector
and wired to the test circuit, and the con-
tacts of the decoder relays belonging to
each decoder are multipled connector to
connector and wired to the decoder.

53 A particular sender is connected to

a particular decoder by operating
multi-contact relays (SF) and (SG) of the
sender and (DF) and (DG) of the decoder,
in the same connector.

5lely The test circuit is connected to a
particular decoder through a particular
connector by operating multi-contact relays
(TF) and (TG) in that connector of the test
circuits and by operating relay (TH) and
closing ground to the "DR" lead for operat-
ing multi-contact relays (DF) and (DG) of
the particular decoder in the same connector.,
The test circuit is connected directly to a
particular decoder by operating relay {DST)
which closes a circuit for operating multi-
contact relays in the decoder circuit.
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51e5 The sender and decoder control cir-

cuits are so arranged that only one
pair of sender or test circuit multi-contact
relays and one pair of decoder multi-contact
relays in a particular connector can be op=-
erated at one time, and only one pair of
decoder multi-contact relays belonging to a
particular decoder can be operated at one
time.

5.6 The sender control circuit for each

connector is so arranged that in case
of simultaneous demand by the test circuit
and a sender, or by two or more senders in
the group served by the connector, they
take their turns in a definite order, the
test circuit having last choice.

5.7 The connectors are divided into as

many blocks are there are decoders,
and each block takes a particular different
one of the decoders by preference, but if
that decoder is busy it then takes the next
decoder which happens to be idle. If sev-
eral connectors are seized by senders while
the decoders are all busy, each decoder as
it becomes idle is seized by a connector in
the block which has that decoder for its
first choice, or by a connector in the near-
est block that is waiting for a decoder to
become idle. In case two connectors in that
block are awaiting service they take their
turns in a definite order. The test circuit
can seize any decoder at will, but if the
seized decoder is serving a connector at the
time it is selected by the test circuit, the
test circuit is required to wait until the
decoder is released by the connector before
it can proceed;with the test.

6. SEIZURE AND REL®ASE OF CONNECTOR

6.1 The control circuit for each connector

consists of one sender start relay
(SS) for each sender in the connector, and
test start relay (TS). In addition each
connector has connector alarm relays (CAl),
(C42), (ca3), (CA4) and (CAS5) the functions
of which will be described later. :

6.2 When a sender is ready for a decoder,
it connects battery to its start lead
"ST"™ and to lead "CBS" and if the connector
is not engaged, relays (SS), (CAl) and (CA2)
will operate to ground through the windings
of relays (CAl) and (CA2). The multi-contact
relay (SF) associated with the sender is op-
erated by relay (SS) and connects the sender
to the receiving leads of the connector.
The operation of relay (SF) closes a circuit
for operating relay (SG) which connects the
sender to the transmitting leads of the con=-
nector.

6.3 When the sender has finished with a

decoder, it removes battery from lead
"ST", and relays (SS), (CAl) and (CA2) re-
lease, followed by relays (SF) and (SG),
leaving the connector free for other senders
of the test circuit.
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0.4 If one or more senders call while
their connector is engagea their (SS)
relay may operate, depending upon the posi-
tion of preference of the calling senders
with respect to the sender engaging the con-
nector, but the calling senders must wait
until the connector is freed and relay (3S)
released before' connection with the receiv-
ing and transmitting leads can be-established.

6.5 If two or more senders in the same
connector call when the connector is
disengzged, or if they call while it is en-
gaged and wait together for it to be freed,
the (SS) relays may operate and lock depend-
ing upon the position of preference. But
the (S3) relay in the prefarred position
will operate its multi-contact relays (3F)
and (SG) and also open the circuit for op-
erating the multi-contact relays of the
waiting senders until the connector is freed
and relay (S5) released. Operate its multi-
contact relays (SF) and (SG) and also open
the circuit for operating the multi-contact
relays of the waiting senders until the con-
nector is freed and relay (S3) released.

6.6 Wwhen the test circuit calls for a par-

| ticular connector it connects battery
to the associated start lead "SEK" and to
lead\"CBS". The operations are then the
same!as in the case of a sender calling, so
far as the seizure' and release of the con-
nector is concerned.

7. SEIZURE AND RELEASK OF DECODER

7.1 ' The control circuit for each decoder

Y consist ‘of one decoder start relay
.(US) for each connector and one (DST) relay
for the test circuit, one connector busy 3
relay&(GB), for each connector busy relay . !
for each six ‘connectors designated (CBR) to
(CBZ) Fig. 12 or for each four connectors
designated (C3N) to (CBZ) Fig. 13 or for
each ﬁwe ve connectors designated (CBR) to -
(CBV) Fig, 14 and one decoder busy relay
(DB).. In\addition each decoder has decoder
alarm relays (DAl) anda (DA2) and make busy
jacks, (CBg ana (LB) the functions of whic
will be described later. i :

7.2 ~We will consider first' the case where
! a sender has seized its connector,
the first choice decoder of that connector
is idle, and no! other connectors are calling
for decoders. The -operation of the sender
multi-contact relay (SF) connects the sen-
der start lead "ST" through to the winding
of the (DS) relay of the first choice de-
coaer. This relay operates to ground through
the normal contacts of the other (DS) relays
.of this decoder. When the (DS)relay opens
its normally closed contacts relays (DAl)
and (DA2) release closing ground to the de-
coder alarm lead "ST". Relay (DS) operates
the multi-contact relay (DF) which in turn
operates the (DG) relay associated with the
decoder, connecting the decoder to the con-
nector and therefore the sender. Relay (DF)

- IsSuk 8-D

opens the operating circuit for the (CB)
relay associated with this decoder and re-
lay (DG) operates relays (CBR) to (CBZ)
Fig. 12 or (CBN) to (CBZ) Fig. 13 or (CBR)
to (CBV) Fig. 14 and they in turn operate
the (CB) relays in all other connectors.
The (CB) relays cut off the operating wind-
ings of their respective (DS) relay and
advance the operating start leads to the
next decoder in all connectors.

a3 when the sender has finished with the

decoder, it removes battery from lead
"ST" as previously described. Relays (DS),
(DF), and (UG) in the connector release,
relays (DAl) and (DA2) operate, and relays
(CBR) to (CBZ) ¥ig. 12 or (CBN] to (C5z)
Fig. 13 or (C3R)to (CBV) Fig. l4 and the
(CB) relays for all other connectors re-
lease, thus leaving the decoder as well as
the connector free.

74 In case the first choice decoder is
busy, its operating start leads in
all connectors, except the one engaging the
connector, are advanced by the (CB) relays
being operated and the next idle decoder is
seized. When a sender multi-contact relay
is operated, all operated (CB) relays in
the connector are held up by their locking
windings, unless all of them are operated.
The reason for locking them is to prevent
a connector which has started to seize a
other than its first choice from abandoning
that decoder and going back to an earlier
choice decoder if one becomes idle at the
critical time. The locking circuit is
broken when 'all (CB) relays in the connector
are operated in order to prevent their be-
ing held permanently. g

75 If more than one connector up to as
‘many as there are idle decoders call
simultaneously and their choices fall on
different idle decoders, all connections
are made at once without interference. If
their choice falls on the same decoder, all
(DS) relays will operate and lock. But the
(DS) in the preferred position will open
the operating circuit for the other (DS)
relays and when the (UB) relays, except the
one associated with the (US) relay in the
preferred position, operate they will cause
the release of the (DS) relays that were'
locked up and advance the start wires for
these connectors. The unsuccessful senders
will be connected to the succeeding idle
decoders without appreciable delay, provided
there are other decoders available. If there
are no available idle decoders the connectors
will be required to wait until decoders are
available,

7S If a number of connectors call while

all decoders are busy, they will get
service as decoders are freed in a regular
order, each freed decoder serving by pref-
erence one of the connectors which make it
their first choice, and the several connec-
tors in such a group taking turns among
themselves.
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77 In case a connector is seized by the

test circuit instead of by a sender,
the start lead is not extended to seize the
first idle decoder and attach it to the con-
nector. Instead, the test circuit, which
has already connected directly to any de-
coder desired, as described in the next para-
graph, grounas the "LR" lead corresponding
to that decoder, operating the multi-contact
relays in the desired connector.

7.8 The test circuit connects directly to

any decoder desired by means of relay
(DST) and multi-contact relays in the de-
coder circuit. The test circuit must wait
until relay (DS) releases if the decoder is
connected through a connector to a sender
before a ground circuit is closed for oper-
ating the multi-contact relays.

8. DLECOLEKR BUSY

e A decoder when seized by a connector
for connection to a sender, or when
seized directly by the test circuit, is
guarded against intrusion by the (DS) relay
in the preferred position opening the chain
circuit over which ground for-operating the
multi-contact relays is furnished.

8.2 A busy decoder is further guarded

X against imtrusion ana at the same

' time calls from senders which would normally
go to it are passed on to other decoders, by
‘the operation of the (CBR) to (CBZ) Fig. 12
or (CBN) to (CBZ) Fig. 13 or (CBR) to %CBV)
Fig. 14 and !all (CB) relays except the one’
associated with the (DS) relay engaging the
connector. These are all operated or held
whenever the decoder multi-contact relays

in any connector operate, also over the "ub"
lead from the decoder under certain trouble
conditions in the latter, and also when a
plug is inserted in the IDB) jack associlated
-with that decoder to operate the (DB) relay.

8.3 A decoder may be rendered busy tol any

particular connector by inserting a
plug in the (DB) jack associated with the
‘decoder and the connector.

9. CONNs£CTOR LsADS TO: SENDER AND DECOLER

9.1 ' Wwhen a pair of sender multi-contact
relays and a pair of decoder multi-
contact relays in the same connector oper-
ate, their contacts make the following
connection§ to the sender and the decoder.

9.2 Twenty receiving'leads, those appear-

ing consecutively on the drawing from
TAL" to "D3" "D4Y and also leads "PS™ "KS",
"5A" and "LA" are connected through from
sender to decoder. Over them the decoder
receives from the sender the office code and
the class of the calling subscriber.

9.3 Two check leads, "CK1" and "CK2", are
connected through from sender to
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decoder, and a third lead "CK3" to the
decoder is grounded.

9.31 Leads "UCK1" and "CK2" are used to

pass a temporary ground from the de-
coder to the sender, in order to ground all
of the receiving leads which are not
grounded by operated relays in the sender,
and thereby to check their continuity. The
"CK1" and "CK2" leads to each sender are
normally grounded by the multi-contact relay,
so that the receiving leads to eacii sender
are normally through back contac s in the
sender. The purpose of this is in case one
of the contacts on the multi-contact relay
becomes short-circuited, the corresponding
wire in the connector will be grounded when
this sender is not connected, and will stick
decoders on most of the calls from other
senders in the same connector, thus calling
attention to the fault.

9.32 Prior to Issue 7-D of this circuit,

the preceding paragraph applied only
to lead "CK1" and lead "CK2" was used by
the sender to notify the decoder in case it
was making a second trial on the same call,
the decoder first seized having timed out
and sent a trouble release to the sender.
This notified the decoder not to check the
receiving leads.

9.33 Lead "CK3" is used to operate relays

in the decoder after it has cheched
the receiving leads., On breaking down the
connection this lead is broken at the same
time as the receiving leads, which prevents
the decoder from making false operations
when the relay connected to the receiving
leads release.

9.4 Thirty-six transmitting leads, those

appearing consecutively on the draw-
ing from "CL1" to "ND" with the exception
of EA and LA and also ZCl and ZC2, are con=-
nected through from sender to decoder. Over
these the decoder transmits to the sender
the decoded information for establishing a
call, :

9.5 Two release leads "RL" and "TRL"

are connected through from sender
to decoder, The decoder sends the regular
signal to the sender over lead "RL", after
sending information over the transm{tting
leadse When the decoder times out on ac-
count of some trouble preventing it from
sending the regular release signal and
being disconnected in the normal time al=~
lowed, it sends a trouble release signal
over the "TRL" lead, thus making a separate
attempt to disconnect itself, and notify-
ing the sender to make a second trial,

9,6 Lead "ND"™ is used to notify the

sender in case the incoming call is
one on which no district selections are
required,



CD=21187-01 = ISSUE 8-D

9,7 Lead "KS" is used to notify the de-

coder in case the incoming call is
being made by a key pulsing ™A" operator
~and that leads "O" and "6" in the decoder
should te separated to allow the operator
to employ codes the second and third digit
of which may be zera,

9.8 Lead OB5 provides for high five of-

fice brush selection, Leads EA and
LA are required when toll directing codes
having prefirx 11 are used. These leads
signal the decoder to use local area (LA4)
or extended area (EA) translation.

9.9 Lead TDV is required when the de-~
coders are arranged for diversion

. of restricted PBX traffic for extra charge

callse This lead signals the sender to

reverse the polarity of tip and ring to

the calling subscriber,

910 Leads 7DG, SK2 and SK3 are required

. when decnders are arrsnged to trans-
late codes that require the auxiliary
sendevr for multifrequency outpulsinge These
leads are used to signal the auxiliary
sender through the subscriber sender as to
the number of digits to be multifrequency
- outpulsed.

10, CONNECTOR LEADS TO TROUBLE INDICATOR
10,1 When a decoder, which is connected

to a sender by the operation of
sender and decoder multi-ccontact relays,

. times out and seizes the trouhle indicator

for the taking of a record, the connaction
with the sender is held momentarily.

10;2 The trouble indicator closes ground
over leads M"FRC", "SNC"™ and "CNC" to
contacts on the (DG) multi-contact relays
associated with this decoder in 211 con~
nectorse This ground returns to the trouble
indicator over l:ads "FR"™, "SN"™ and "CN",
The "CN" lead is connected to the "CNC"
lead through the front contact of the "DG"
reley ¢ the connector involved, and the
"SN" lead is. connected to the %"3NC" lead
through the front contact of the (SG) relay
of the sender in the connector involved
and the FR lead is.comnnected to the "FRCM
lead through 2 contact on the (DG) relay,
This records in the trouble indicator the
number of the frame, the position of the
connector on the.frame, and the position
of the sender in the connector.

11, TIME ALARMS. AND TROUBLE LAMPS

11.1 When a connector 13 1ldle and recep-

tive to a call, all its relays ({S3)
(18), (5F), (G), (T#) and (T6) are normai.
If then a sender on the test cirenit con-
nects battery to its start lead, connector
alarm relays (CAl) and (CA2) operate in
series with relay (83) or {T3),

11.11 If on account of a trouble condition
a multi-contact relay fails to op-

erate, interrupter (CA3) operates relay
(Ca3) and then relay (CA5), the latter in
from 5 to ]2 seconds after the operation
of relays (Cil) and (CA2)e

11,12 If a multi-contact relay operates,

but on account of a trouble condition
it fails to release promptly, interrupter
(CAL) operates relay (CAk) and then relay
(CA5), the latter in from 5 to 12 seconds
after the operation of the multi-coutact
relay,

11,13 If relay (CA5) operates from either

of the above causes, it lights a
connector time alarm lamp which is common
to all connectors, rings the decoder direct
current bell, and makes all senders associ=
ated with the connector busy,

11,2 When a sender seizes its connector
and operates its (SG) multi-contact
relay a circuit is closed for operating
the (DS) relay of the decoder seized. The
operation of relay (DS) causes the release
of relays (DAl) and (DA2), which close
ground to decoder alarm lead "ST" for op-
erating relay (ST) of the decoder circuite
As long as relays (DAl) and (DA2) are re=
leased on multi-contact relay (DG) is
operated, relay (ST) in the decoder will
remain operated from ground over lead
"ST " %

11.21 Relay (ST) in the decoder actuates a
time measure circuit which gives a

trouble release if it is held from 1 to 2,3
seconds, and gives a decoder time alarm if
it is held for a total of from 2.3 to 3,6
seconds, The decoder time alarm lights a
lemp individual to the dscoder, and rings
the decoder direct current bell,

11,3 If relays (CBR) to (CBZ) Fig, 12 or:
(CBN) to (CBZ) Fige 13 or (CBR) to
(CBV) Fig. 14 are operated by a false
ground, no (BG) relay being operated and
no plug being in the (DB) jack, the false
ground will connect to the decoder over
the "DB" lead and will actuate the time
measure circuit in the decoder, When a

lug is in the (DB) jack, operating relay

the latter cuts off the "DB" lead
to deccoder, ;
1l.4 It will be seen from the above that
any trouble which ties up a connector
will give the connector time alarm and if
it. aleo ties up @ decoder it will also
give the decoder time alarm, If a decoder
alone is tied up, as by a false ground
on the winding of a (DG) relay, the de-
coder alarm only will be given,

11.5 By operating the (BAT) key on re-
ceipt of a connector alarm, the
location of the trouble will be éisclosed
by the steady lighting of one or two lamps
depending upon the location of the trouble.
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11,51 One lamp (C) for each connector 12, PROTECTION

is lighted by the operation of
relay (CA5) or any (DG) multi-contact 12.1 Eg igfggngzgiitgictn983r§§;swi:h
?elay iy dkie htmantionr s used as protection on the operating lead

of the (CB=) relays when there are 12
senders in a connector and thers are over

11,52 One lamp (S) for each position of o WOBL ) petayd Lt iied e,

a sender in its connector or one g
lamp (T) is lighted by the operation 12,2 (ST) condenser 0.5 MF in series with
of an (5G) or (TG) multi=contact relay ST) 18«BH resistance 1000 ohms is
in the same position and in any connec= used on Jead ST to protect the contacts of
tore b sender relays.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT, 2314=JFP=-CGM-BH
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