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15 Claims.
1

This invention -relates to telephone systems
and 'more barticularly to the distribution of calls
to operators at a service desk.

"The distribution: of -calls, -all' of ‘which: are of
one type, toa plurality of operators is well known;
However, ‘the distribution ‘of ‘calls of a. plurality
of ‘types to g plurality of: positions equipped: to
serve different combinations: of  call types pre-
sents a more complex:. problem.

In accordance with the present, invention, each
of ‘a-plurality of: types of calls are assigned to g
definite order of preference in which the calls
are to be. handled,: and: the operators’ positions
are: wired'to ‘make them: available: for handling
only certain bredetermined types of calls.
Alternate calls of one: type are dirécted to the
highest and lowest numbered: positions assigned
to that type and if g number of ‘calls of one type
are-waiting-at. the same time, the calls on the
highest numbered: trunk ang on the lowest num-
‘bered trunk are handled alternately until all of
the simultaneous. calls have:been: taken care of:

More specifically a trunk- is: connected: to an
operator’s position by means of a cross=bar switch
in-which there is-a, select magnet’ individual to
each:pair of trunks and g hold magnet: individ-
ual:to:each: operator’s Position.

Means is provided for transferring calls’ from
an gperator’s position to-a service assistant’s po-
sition,: including means for reoperating the se-
lect ‘magnet of the. trunk ‘under the control of
the operator’s position, operating the hold mag-
net individual to the service-assistant’s position
and -then releasing: the hold magnet individual
to*the ‘operator’s position. '

The eall distribution is. controlled: by ‘a com-
mon switching circuit including a preference cir-
cuit: for each type of call,;-only one of which can
function: at a time. Common to the preference
circuits is a timing circuit which times each pref-
erence- circuit operation. If the. timing ecireuit
times out during the operation-of one preference
circuit, the common cireuit: registers the failure
but permits -caly distribution to proceed. If two
Successive: ealls eause the timing circuit to time
out, the preference circuit causing the two fail-
ures; is -locked out.

These and other features of the:invention will
be.more: clearly understood: from g consideration
of the following description in connection with
the drawings, in which:

-Fig. 1 is a diagrammatic showing ‘of the call
distributing arrangement; i

Fig. 2 is a schematic showing of the various.
breference cireuits : :
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"Figs.'3 to 23 show the circuits in detail ;

Figs. 3.and 4 showing trunks of two preferences
withi the associated: trunk. lock-out circuits ;

- Figs. 5.and.6 showing the trunk subgroup re=-
lays of the two breferences and two. crass~bar
switches;

Figs. 7.and 8 showing the ' common timing and
control circuits as well as. the. service assistant’s
preference circuit; )

Ftigs.‘ 9 and: 10 showing the first preference cir-
cuit;

.Figs. 11.and 12-showing the last breference cir=
cuit; . ‘

; -Figs. 13 to: 15 showing the first operator’s posi-
ion;

Figs. 16 to 18 showing an intermediate opera~
tor’s position including the transfer cireuit;
Figs. 19 to:21 showing the last operator’s posi-
tion; '

Figs. 22 and 23 showing the. service assistant’s
position;

Fig. 24 is. g diagram: showing - the. manner in
Wwhich. Figs. 3 to 23 should: be arranged and in
addition indicating the functions of the various
figures.

In: the detaileq

distinguishing similarly . ‘desighated equipment,
each- designation. is:followed. by the number .of
the figure in ‘Which the equipment is shown, en-
closed in parentheses,

GENERAL DESCRIPTION

The operator’s: desk disclosed in. the Present
application is especially - ‘designed  for handling
service calls such as calls for information,. inter-
cepted ealls, ete.,.in which ‘the operator does not
complete any calls.

Specifically, it is ‘designed for handling five
services, namely: ‘

'1. Rate .and. route information
2. Toll information

.3. Intercepting .

4. Charge quoting

'5, Local information

However, as will appear hereinafter, the circuits
are so-arranged: that-any lesser number of sery-
lces may be handled; ang any desired -order of
breference may be assigned - to -those services
handled.

' The various offices in- the area served by this
serviee desk are providad. with trunks individual
to each’ type: of -service; and terminating: in: the
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3
Jevels of a cross-bar switeh associated with the
desk..

The trunks carrying each type of service are
grouped into trunk preference groups and these
groups are assigned an order of preference which
may be that indicated above. A maximum of
sixty trunks may be included in one group.

Referring to Fig. 1, the sixty trunks of one
group are divided into six subgroups. There is
an individual lock-out velay for each trunk, a
subgroup relay for each subgroup and a group
or gate relay for each trunk group. For example,
in the first trunk group, lock-out relay 110 is
individual to trunk {00. When relay i{0 or any
other lock-out relay of the associated subgroup
operates, it operates subgroup relay 120, When
relay 120, or any other subgroup relay of the
group, operates, it operates group relay 126.

In the control equipment there are five pref-
erence circuits 130 to 134, one for each trunk
group and thereby for each type of service. The
operation of a group relay, such as relay 126, in
response to a call for a particular type of serv-
ice, prepares the corresponding group preference
cireuit, such as group preference {30, for opera-
tion. However, due to the preference arrange-
ment 2l calls in preference No. 1 take precedence
over calls in preference No. 2 and so on.

Any unecessary number of oberators’ positions
may be provided, the typical arrangement shown
in Fig. 1, using nineteen operators’ positions 14{
to 159. These positions are assigned to serve
particular preferences by suitable cross-connec-
tions between the position and the preference
circuits 30 to 134. Tn the arrangement shown,
positions 1 to 4 serve all preferences, positions
5 and 7 serve preferences 1, 2 and 35, positions
6 and 8 serve preferences 1 to 3 and 5, positions
10, 12, 14 and 16 serve preferences 2, 3 and 5,
while positions 9, 11, 13, 15, 17, 18 and 19 serve
only preferences 2 and 5.

The connection between a trunk and a posi-
tion. is set up by means of a cross-bar switch
such as switch 160 in which each select magnet
such as magnet 164 is individual to a pair of
trunks, such as trunks. 189 and 184 and each hold
magnet such as magnet 162 is individual to an
operator’s position stuch as position {81, so that
two trunks, namely, an odd-numbered trunk and
the next even-numbered trunk are connected to
an operator’s position by the operation of g Cross-
point. As will be shown hereinafter, the even-
numbered trunk is normally connected to the
operator’s talking equipment and a relay, oper-
ated under the control of the lock-out relay of
the odd-numbered trunk, transfers the connec-
tion to that trunk.

Fig. 2 shows in skeletonized form the prefer-
ence circuits employed. When a call reaches a
trunk such ag trunk 208, the associated lock-out
relay 218 is operated. Relay 218 locks up over
a circuit (not shown) and operates gate relay 220
which opens the operating eircuits for all of the
lock-out relays, to prevent subsequent calls from
being effective.. The gate relay 220 initiates the
operation of the corresponding preference cir-
cuit 238, which, being preference No. 1, takes
precedence over any other preference circuits
which may have calls waiting to be served.

The operators’ positions are indicated by re-
lays 248 to 243 which are operated when the
corresponding position is available. Relays 240
“to 242 represent positions wired to serve prefer-
ence No. 1 while relays 241 to-243 represent posi-
tions wired to serve preference No. 2. The con-
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tacts of the trunk {ock-out relays and of the
position available relays are joined in two trans-
fer chains, one of which starts with the lowest
numbered relay and the other of which starts
with the highest numbered relay. The prefer-
ence circuit alternately activates these transfer
chains. Assuming that the position associated
with relay 240 is available and that preference
938 is in position to activate the chains thab
start with the lowest numbered relay, ground
will be connected to conductor 253, over back
contacts of the unoperated jock-out relays 210,
241, etc., of the lower numbered trunks and the
front contact of relay 218 to the winding of select
moagnet 25¢ which prepares the cross-points of
level 252 in the cross-bar switch 269. After select
magnet 26 has operated the preiference circuit
238 connects ground to conductor 253, complet-
ing a circuit over the front contact of relay 248
to the winding of hold magnet 254 which oper-
ates the corresponding eross-point in. the level
prepared by select magnet 251, This cross-point
is shown in more detail at 255. .

It will be cbserved that, had relay 213 been
operated, in response to a call on trunk 289, the
same select magnet and therefore the same Cross-
point would have been operated. Cross-point 255
closes through the talking conductors of trunks
908 and 209 to operator’s position 258. The even-
numbered trunk, trunk 28, is normally connected
with the operator’s talking cireuit, but for odd-
numbered trunks, relay 251 is operated as shown
in the detailed circuits to connect the odd-num-
pered trunk, trunk {9, to the operator’s tatking
eircuit. :

1f the preference circuit 220 were in its alter-
nate position, it would ground conductors 258
and 259, conductor 288 being extended over the
back contact of relay 918 and the front contact
of relay 218 to the select magnet 251, while con-
ductor 259 is extended over back contacts. of
relays 242 and 241 and the front contact of relay
2460 to the hold magnet 254. .

1¢ now, lock-out relays 218 and 218 were hoth
operated to indicate that the corresponding
trunks were waiting for service and both relays
240 and 2642 were operated indicating that both
positions were available to handle first prefer-
ence calls, ground on conductor 250 would be
extended over the front contact of relay 218 to
the select magnet associated with the first trunk
and ground on conductor 253 would be extended
a3 before to hold magnet 954 so that the call on
the first trunk would be served by the @rst posi-
tion.. During the next cycle of operation of pref~
erence circuit 230, ground on conductor 258 would
be extended as above iraced to select magnet 251
while ground on conductor 258 would be-extend-
ed over the front contact of relay 242 to the hold
magnet individual 6o that position so that the
highest numbered trunk would be served by the
highest numbered position.

A service assistant’s position 961 is provided,-to
which calls may be transferred if necessary, this
position being connecied to the twentieth verti-
cal of the cross-bar switch. Calls are transferred
to this position by reoperating the select mag-
net of the trunk and then operating the twen-
tieth hold magnet as will be described in connec-
tion with the detailed circuits.

DETAILED DESCRIPTION
Single call

The operation of the circuits in extendmg a
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¢all ‘on one trunk to.an
be describeq first, The

neous -calls will be described hereinafter,
Assuming that trunk circyit 308 is seized by
an operator wishing rate and route information,
relay 1.3). is operated -over
closing an obvious circuit for relay Li (3). Relay
Li(3) operates, closing a circuit from: battery
over its contact 4, contact 2 of relay FI.(3). con-
tact 4 of relay CO@3), through the winding and
over contact 5 of lockout relay LOI(3); condue~
tor 301, to ground at contact 5 of gate relay G(g).,
Relay LOI(8), which is. ihdividual to trunk 300
in the trunk preferenc‘e‘ circuit, operates in this
circuit and locks to ground
dependent of relay Gi(5). - At the same time, relay
Li(3) closes g circuit from ground over its con-
tact 2, contact | of relay CO(8), through the in-

LOI@3) at its contact T, closes a cireuit for lanip
CTt@3) -ana prepares -other circuits which will
be traced when completed: R

Subgroup relay Gp| (5. closes a circuit for gate
relay G(5) which may be traced from ground
over contact 5 of relay GP{ (8), winding of relay
G(5),

traced hereinafter,

Gate relay G5, in operating, disconnects
ground:from' conductor 301 and from the wind-
ings of ‘all-other relays like relay LOI(3) included
in this trunk group, thereby breventing the oper-

ation of any other lock-out relay in response to
calls on other. trunks of the group.. If, at this !

time, & call should come in on trunk 3} i,
LO2(3) cannot operate, ‘

and lamp CO2(3) is lighted'in parallel
CW2(3) over contact f of relay 1.0O2(3) .

Relay G(5) also connects battery to conductors
501 and 582 and ground to conductors 583 ang
504 to- initiate the: operation of' the associated
preference cireuit’ and the ‘selection of an oper-
ator’s’ position;, ‘

In order to brovide g completely - flexible. ar-
rangement by which operator positions may be
assigned to preferences, g, plurality of ‘ma,in con-
each breference, to which
. main conductors, branch conductors ‘are  cross-
connected to the positions assigned to serve .the
various breferences.  To safeguard the uninter-
rupted operation of the eall distribution, in many

with lamp

provided to detect ang

the main coniductors; - -

of the ‘preference’

the seizing circuit,

over its contact 5, in-
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“of the two conductors.

‘nécting battery to conductor
~conductor 1601; a cireuit is

6

One of these main conductors isa battery feed
conductor and gnother is a ground feed conduc~
tor.. The gate relay for each breference connects
battery to the two ends of the battery feed con-
ductor-and ground to the two ends of the ground
feed conductor, For prefererice No. 1, to which
relay G(5) is individual, the battery feed econ-
ductor 'may be identified as conduector 1899, to
which battery is connected at one end over con-
ductor 581 and ag the other end over conductor
§82.  The corresponding ground feed conductor
may be.identified as conductor 1601, to which
ground is connected at one.end over conductor
503 and at the other end over conductor 504.
Branches:. of conductors 1808 and 1601 are ex-
tended to esch operator’s  position assigned to
serve the preference No. 1.

Similarly, each preference has a pair of start
conductors over which the preference start relay,
such ‘as relay P8(9), is-operated which extend
through all'of the operators’ positions. For pref-
erence No. 1 these two conductors may bhe iden-
tified as conductors 1504 and (805, Branches of
these conductors also.extend to those positions
which are assigned to serve that breference, In
order to test these conductors for continuity, relay
PS(8) has two. windings, one winding connecteqd
t0 one.end of .one start conductor ‘and to the
other end.of. the other start conductor, the sec-
ond winding being connected to the opposite ends

Therefore, the windings
are, in effect, energized in barallel,

When' an operator’s position is occupied, the

example, when the plug of headset | 480 is in-
serted in jacks 1481 and 1802 of position No. 1;
& circuit is ¢losed from ground over contact 2 of
Jack 1401, contact 2 of hold key H(i4), coniacs
2 of reledse key R(i4), conductor 1483 to battery
through the winding of relay PO(i3), operating
that relay: to mark the position as ocecupied,”
When' an operator’s bosition is idle the relays
like relays Li(i3) and L2(i3) are not operated.
In‘order to equalize the trafic among the oper-
ators, as.each operator of g group assigned to g
particular type of service answers a call, her
bosition is held unavailable until all of the group
have answered g call, When the last position of
the group.is made Unavailable, g relay individual
to that type’of service, for example relay PB({), :
is operated, as will be deseribed hereinafier, con-
neciing ground to conductors 1568, {pgy , ete,,
leading to each Dosition of the group. At the
bositions which are idle and oceupied this ground
completes 4 circuit for operating g relay tc make
those positions available.  For example, assuming -

operates in this circuit o mark the position avail-
able, and connects ground over its coniact 5 to
conductor {82¢ to provide g holding eircuit for
itself independent of relay PB(ig) :

Therefore, assuming pesition No., 1 is assieneq
to serve preference No, 1, inclu.ding trunks such
as trunk 09, and that the position is occupied,
idle and available when relay G(5) operates con-
1600 and ground to
closed from battery




2,686,843

on conductor {600, branch conductor 1300, con-
tact § of relay Li(43), contact 1 of relay POUS),
branch conductor 1884, to one end of the first
start conductor {864 and thence over conductor
904, right winding of relay PS(9), conductor 992,
contact § of normally operated relay GB(10),
conductor 1662, to the other end of the other start
conductor 1683 and over that conductor to branch
cenductor {362, contact 8 of relay PO(18), con-
tact § of relay L2(13), branch conductor 1361 to
ground on conductor i88i. A cirenit through the
left winding of relay PS(8) may also be traced
from sround on conductor {604, branch con-
ductor 1361, contact & of relay 1.2(13), contact 9
of relay PO(13), branch conductor 1388, to the
one end of start conductor {508 and thence over
conductor 268, lift winding of relay PS(8), con-
ductor 883, contact B of relay GB(10), conductor
1683, to the other end of start eonductor 1604
and over that conductor te branch conductor
1304, contact { of relay PO(13), contact 6 of
relay Li(i3), branch conductor 1398 to battery
on -conductor 1608. Relay PS(9) operates in
either or both of these two circuits.

Battery through the leit winding of differential
relay CPS(19) is connected to conductor 962-in
parsllel with the right winding of relay PS(®),
while ground through the right winding of relay
CPS(i8) is connected to conductor 883 in parallel
with the left winding of relay PS(9). When the
above-traced circuits are closed for relay PS(9),
conductor 982 is extended to ground on conductor
{861 and conductor 8838 is extended to battery on
conductor 1689 so that the two windings of relay
CPS(18) are energized, but due to its differential
wglnding relay CPS(i8) does not close its contact
during normal operaticns of the preference cir-
cuit. However, if one of the preference start cir-
cuits fails to be completed, relay CPS(i8) does
operate to perform functions which will be de-
seribed hereinafter.

When relay PS(8) operates, it closes circuits
for operating relays PGS(9) and SGS(9). The
circuit for relay PGS(8) may be traced from bat-
tery, contact T of relay ARI(8), contact 2 of re-
lay RL(8), conductor 888, contact 4 of relay
GT(T), contact {1 of relay 8S8(1), conductor 168,
contact 2 of relay PS(2), conductor 984, -and
thence over two branch conductors 1964 and 1005
to the two ends of a main conductor 1608 ex-
tending through all positions. With position No.
1 available as above assumed, conductor 1608 is
connected over branch conductor 1308, contact
i1 of relay P(13) and hranch conductor 1305 to
main conductor 1685 .which is connected at the
two ends over branch conductors 1006 and 1091
to conducior 885, winding of relay PGS(8), con-
ductor 986, contact 8 of relay GB(19) to ground.
Relay PGS(8) operates in. this circuit and locks
in a eircuit from ground at contact 8 of relay
GR(9) and through its winding over its contact
8, conductor 501, contact 7 of relay SPGS(T) to
battery on conductor 8035.

A branch' of the above-traced circuit extends
from battery to conductor 884, and thence over
contact (4 of relay PGS(9), conductor 988,
through the winding of relay ADP(18), conductor
{598, contact { of relay SGS(8), conductors 903
and B89, contact 3 of relay RL(8), contact & of
relay ARL(E) to ground,

The circuit for relay SGS(2) may be traced
from battery at contact 8 of velay ARL(8), con-
tact 1 of relay RL(3), conductor 861, contact B
of relay GT(D), contact 5 of relay SS(T), con~
ductor 181, contact & of relay PS(9), conductor
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910, and thence over two pranch conductors 1809
and 1018 to the two ends of main conductor 1607
which extends through all of the positions. As-
suming position No.1 available, conductor 1608 is
connecied over branch conductor 13087, contact
& of relay P(13), branch conductor 1386 to main
conductor 1686, the two ends of which are con-
nected over branch conductors 1841 and 18i2 to
conductor 8i1, winding of relay SGS(§), con-
ductor 812 to ground over contact 6 of relay
GB(18). Relay SGBE& operates and locks in a
circuit from ground on conductor 9i2, winding
and contact 8 of relay 8GS(8), conductor 913,
contact 1 of relay SSGS(D) to battery on con-
ductor 301.

A branch of the circuit for relay SGS(8) ex-
tends from battery to conductor 818 as above
traced, over contact 44 of relay SGS(9), con-
ductor $14, winding .of relay ADS(18), eonductor
£843, contact | of relay PGES(9), conductors 815
and §i5, contact 4 of relay RI«(8), contact 3 of
relay ARL(8) to ground.

1f no operator is available 1o serve this choice,
the circuits of relays PGS(8) and sSGs(®) will
be open and in this event relays ADP(18) and
ADS(18) operabe to perform functions to be de-
scribed hereinafter. However, relays ADPUE)
and ADS((8) are slow to operate and the oper-
ation of either relay PGS(8) or 8GS(8) will pre-
vent the operation of either relay ADP(B) or
ADSUD).

As previously mentioned the preference cir-
cuits alternately connect the highest-numbered
trunk of a plurality seeking service at the same
time to the highest-numbered available position
and tne lowest-numbered trunk of such a group
to the lowest-numbered position available. TFor
this purpose relays WP(8) and ZP(8) are pro-
vided, theze rélays being either both operaied or
both released when the preference circuit is idle.
Assuming toat relays W2 and ZP(8) are re-
leased at this time, the operation of relay PGS(8)
closes a circuit from battery through resistance
P;9), winding and ccntact § of relay WP,
contact € of relay PGS (8), conductor 84§, contact
§ of relay ADS(18), contact 2 of relay ADP(8)
to ground. A parailel circuit iz closed from.con~
tact 4 of relay WP(8) over contact § of relay
SG&E(8), conductor 817, countact | of relay
ADP (%), contact 2 of relay ADS({8) to ground.

“Therefore, with either relay PGS(8) .or relay
SGS(8) operated, relay WP(9) operates and
locks to ground over its contact §. The opera-
tion of relay WP(9) closes a circuit from ground
over its contact B, winding of. relay ZF(8), re-
sistance P2(8) to battery, but relay ZE(9) -can-
not operate, since ground on the operating cir-
cuit for relay WP (9) is connected over contact 1
of relay ZP(8) to resistance P2(9) in shuni of
the winding of relay ZP(®). Relay WP(9) at its
contact i closes an obvious circuit for relay
HM(8) which is both slow to operate and slow
to release.

To insure that both relays PGS($) and SGS@)
operate if either is operated, relay PGS(8) closes
a supplementary operating cireuit - for relay
SG:S(8) which may be traced from ground over
contact & of relay GB(19), conductor 9i8, wind-
ing of relay SGS(9), conductor 84f, contact T
of reiay PGS, to conductor 913 and thence
to battery as previously traced. .Similarly, relay
SGS(9) closes a supplementary operating circuit
for relay PGS(8) which may be traced from
ground over contact 8 of velay GB(10), conductor
906, winding of relay PGS(9), conductor 905,
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contact § of relay SGS(9) to conductor 907 and
thence to battery as previously traced, -

With relays PGS(9) . and SGS® operated,
indicating’ that g bosition is available to serve
this call, a circuit is closed from ground on con-
ductor 915 ag above traced, contact 2 -of relay
PGB or from ground on conductor 893 over
contact 2 of relay SGS(9), contact 5
ZP(9), conductor

select magnet SMO(®) individual to trunks: 300
and 3if{ to brepare for the connection of trunk
300 to-a position, ‘ g

A branch of this cireuit extends from conductor
306 in parallel ‘with magnet SMO(5) over con-
4 of rélay LOI (3), conductor 307, contact 4
of relay GP!(5) , conductor 506 to battery through
the winding of relay L(9). Relay 1.(9) operates
In this circuit to indicate that the odd-numbered
trunk is being served. :

"Relay HM{(9) “operates after an interval, due
to its slow characteristic, during which the select
magnet operates and thé select fingers come to
rest. With relay HM(9) operated,” battery is
connected over contact 13 of relay PGS(9) or
contact {2 of relay SGS(9), contact { of relay
HM(9), contact 8 of relay ZP(8), conductor a19,
contact 2 of relay P(13) to ground through the
upper winding of relay SP(12) at position No. 1
to select that position for use.

With relay SP(9) operated, a circuit is closed
from ground over the contact of relay ‘
tact (1 of relay ZP(8) over contact 5 of relay

PGS(8) or contact T of relay SGS(8), conductor
820, contact 4 of relay SP(13); cohductor 1336,
to battery through the winding
Relay OE(14) operates in this ‘circuit;

The operation of select magnet SMO(5) closes
a circuit from ground over its auxiliary contact,
over conductors 597 and 508 #o the two ends of
main - conductor 1§62, With relay SP(i3)" op-
erated, individual to position No. 1, donductor
1802 is connected ‘over braneh . conductor 1302,
contact § of relay ‘SP( 13), conductor 1328 +o
battery through- the winding of hold magnst
HMI (5) which is also individual to position No. 1.
With select magnet SMO(5) operated, preparing
the - cross-points of the corresponding - level. ‘of
the switch of Fig, 3, the operation of hold magnet
HMI(5) closes cross-point $08, connecting trunk
380 to position No. 1. S

Returning to the operation of the preference
circult, 'relays PGS(9) “ang SGS(8) close two
cireuits for gperating relay GT(T) in the common
.One of these circuits may be {raced
from' ground through - the winding of relay
CGTI(), conductor 802, contact 3 of relay
PGS®), conductors 924 and 724, left winding of
relay GT(T), conductor 182, contact 12 ‘of relay
PGS(9) to battery. . The other circuit may be
traced from ground through the winding of relay
CGT2(8), conductor 803, contact 3 of relay
S5GS(M, conductors 821 and 124, right winding
of relay G'T(T), conductor 183, contact 12 of relay
S5GS(8®  to battery. Relays CGTI (8) ~and
CGT2(8) both operate, transferring the operat-
ing circuit of relay LGT(8) from their two back
contacts ~to - their two front contacts, relay
LGT(8) being slow to release to cover the op-
erating time of the two relays.
" Relay GT(T) is also operated, connecting hat-
tery over its contact 2 to resistances T (1) and
T2(T) so that relays WT(T) and ZT(T) may.op-
erate under the .control of, interrupter CS(T) to

of relay OE((14) .
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measure a time interval. In addition, relay
GT(T) opens the operating circuits for relays
PGS(8) and SGS(9). but these relays are locked
under the control of relays RL(8) and ARL(8).
When the hold magnet HMI(5) operates as
above described, it.closes. a circuit from ground
over its contact 2, conductor 510, contact 3 of
relay SP(13), conductor 1329 to battery .through
the lower winding of relay SO(i4). Relay
SO4) operates in this circuit and closes a cir-
cuit connecting relay L(i4) to the trunk cireuit,
operate to permit the
€ross-point contacts to be closed by hold magnet
M1 (8 before the circuit of relay L({4) is com-
pleted. The circuit for relay Xi({4) may be
traced from battery through the winding of relay
FL(3), lower right winding . of repeating coil
Af1(3), conductor 398, contact 4 of cross-peint
5088, conductor BI1, contact 2 of relay OE(i4),
contact | of relay S0O(14), over contact 2. of
relay FL(14) or over contact | of flashing key
FL(i8). and contact 5 of release key R(14) to the
winding of relay L(I 4), contact 4 of key R(i4),
contact § of relay OE({4), conductor 1484, con-
tact 3 of cross-point 509, conductor 383, upper
right winding of repeating coil Al(3) o ground
at contact 3 of relay LI(3). In addition, relay
80(14) closes a locking circuit for hold magnet
HMI(5). which may be traced from battery
through the winding of magnet HMI (5), contact
{ of magnet EM{(5); conductor 512, contact 3 of

. relay 8O (16) to ground at contact 2 of jack 1401,

35

In the trunk ecircuit 308, the operation of relay
FL(3) closes a cireuit from battery over contact
4. of relay Li(3), contact { of relay FL(8) to

. ground through .the winding of relay CO(3).
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Relay CO(8) operates and locks over its con-
tact 2 to battery over contact 5 of relay I.{(3).
At its contact I, relay CO(2) opens the circuit. of
lamp CWO(3) -and at its contact 5 opens the
ringing tone eircuit. In addition, at its contact

» relay CO(2). opens. the cireuit of relay LOI(3)
in the trunk preference circuit which releases,

At the operator’s position, relay L(§4) closes
a holding: eireuit for relay SO(#4) which extends
from battery over contact. i of relay L(1%) to
ground through the upper winding of relay
SO4). Relay L(i4). at its contacts 1 and 2
connects battery over conductors (485 and {408
to ground ‘through the two windings of relay
Li(43) operating the latter relay. Battery on
conductors {495 and 1406 ig extended over con-
tacts 2 and i of relay SP({3), conductors {320
and {321, to ground through the windings of re-
lease relay RL(8) in the common equipment,

Relay Li(i13) when operated ag above described,
closes' a circuit from ground over its contact
5-to battery through the winding of relay L2({3).
Relay L2(13) operates and locks over its contact
I and conductor (222 to eround at contact 2
of relay SG(14). Ground on conductor. 1322 also
provides a locking cirenit for relay OE(14) over
contact 8 of that relay. .

In addition, relay I.{({3) closes a circuit from
fone source. 1323, condenser 1324, contact | of
relay Li(13), conductor {325, contact 3 of re-
lay “Ti({4), contact 2 of relay T3({4), contact
3 of relay CT(14), contact 3 of key FL.({4), con-
tact -1 of key Ii4), contact 3 of key R({4),
left winding of the . operator’s repeating coil
AU, contact | of key R(14), contact 3 of key
HUA&), contact i of ‘relay CT(18), conductor
1487, contact 4 of ;relay Li(§3) to ground. This
tone is transmitted through the’ right winding
of repeating coil A( i1) to the operator’s tele-
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phone to inform the operator that a call has
teen extended to her position. Relay Li(13)
slso closes & circuit from ground over its con-
tact §, conductor 1325, contact T of relay CTUA),
to Pattery through the winding of relay THUD.
Relay TLUH operates i turn operating relay
(i) which operates relay T3U&). Relay
r{ (i4) opeus the tone circuit above traced, which
is again closed when relay t2(14) operates and
is opened for the second time by relay T34,
Since relays T1(4), T2(14) and T3U4) are each
siow to operate, the operator hears two short
intervals of tone.

When relay T3(14) operates to terminate the
second tone interval, it closes a circuit from
ground over its cortact 1 to battery through
the winding of relay CT(14). Relay CT(14) op-
erates, locking over its contact 5 to ground on
conductor 1322. At its contacts 1 and 3, relay
CT(i4) disconnects the left winding of the op-
erator’s repeating coil from the tone circuit and
st its contacts 2 and 4 co‘nnects/that winding in
parallel with the winding of relay L(i4) which
is connected as previously traced to the repeat-
ing coil A(3) of trunk 380 sO that the operator
may now converse with the calling operator and
supply the desired information.

With relay CT(i4) operated, the circuit of
relay TIU& is opened snd that relay releases,
followed by relays T2(i4) and T3(18). A cir-
cuit is closed from ground on conductor 1328
over contact & of relay CT(18) to battery through
lamp TRE(14) to further indicate that the trunk
has been connected to the position.

When relay L2(13) operates as above described,
it opens the circuits of relay P(18) and that re-
lay releases to mark the position as unavailable.
The release of relay P(13) in turn releases relay
SP(13). In addition relays Li(13) and L2313
open the branch eircuits over which relay PS(9)
operated, causing that relay to release.

Tn the common equipment, the operation of
relay RI«(8) as above deséribed, opens both the
operating and locking ¢ircuits of relays PCS(®
and SGS(9) in the preference cireuit, causing
these two relays to rélease. At its contact 3,
relay RI:«(8) opens the opetating circuit for se-
lect magnet SMO(5) causing that magnet to
reléase.

"The release of relays PGS(9) and 8GS(9) opens
the shunt around the winding of relay ZP(9),
permitting that relay to operate under the con-
trol of relay WP(9). Relays PGS0 and SGS(®
4lso open the circults for relay GT(T) causing
the latter relay to release, and remove battery
from resistances TI(T) and T2(T) to stop the
timing operation. Relay QT is slow to re-
jease to allow relay 7B(9) time enough to OP-
erate before the preference can be reselected.

When the conversation is completed, if the
calling operator disconmects first, relay L(3) is
released, in turn releaging relays Li(3), co®
and FL(3), restoring the frunik eireuit to normal.
The release of relay 1.4¢3) opens the circuit of
relay L.(14). The releage of relay Li(14) opens
the circuit of relay Ti¢{3) and that velay re-
leases, in turn releasing relay SO4). Relay
SO(14) releases relay CT(14), relay 1.2(43) and
relay OE(I£). In addition it releases hold mag-
et HIMI{ (5) opening cross-point 589 to discon-
nect the trunk from the position. If the calling
operator relays releasing, the called operator may
release by operating release key R(i8), which
opens the falking circuit to prevent a click to
the operator. Key R(14) also opens the circuit
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of relay T.(14) arnd the circuit of relay PO
so that the position dppears titeceupied until
the key is released. When key R(14) is reledsed
relay PO(E3) reoperates, but the position cannot
receive a new call until relay P(i8) is reoperated
as described.
Simultaneous calls

For the purpose of further deseribing the opera-
tion of the preference circuits, let it be assumed
that calls are extended substantially simultane-
ously to trunk 368 in preference groud No. 1 and
to trunks 488 and 481 in preference group No. 5.

Trunk circuit 200 functions as previously de-
seribed to operate relays LO1(3), GPIE) and
G(5), relay G(5) connecting battery and ground
to the battery .and ground conductors 1686 and
1601 individual to preference No.1l. -

Trunk circuit 480 differs from trunk circuit 338
in two respects, namely, in that it provides for
supervision to the originating operator. employ-
ing a high-low resistance arrangement, and in
that it provides for a tone identification which is
indicative of the group of offices at which the
call originated. Trunk circuit 401 may be the
same as either trunk cireuit 360 or trunk cir-
cuit 400. .

When trunk circuit 40 is seized a circuit is
closed over conductor 4902, upper left winding of
repeating coil A(4), the two windings of relay
1,(4) in series, lower left winding of repeating ¢oil
A(A) and conductor 303, bvattery and ground be-
ing supplied at the calling office. Belay L)
operates, closing an obvious circuit for relay
L,i(4). Relay Li(4) connects ringing tone from
source 802, through resistance iamp RT(3), con-
ductor 3t6, condenser R(4), contact { of relay
1.1 (4), contact 6 of relay cO) to conductor 422,

At its contact 2, relay 1.4 (4) connects ground
over contact { of relay €o(4) to lamp CWH(E)
and battery and also over contact 1 of relay
1014 to lamp COIM) and battery. At its
contact 8, relay L{ (4} connects battery over con-
tact 2 of relay FL«(4), contact § of relay COW),

. winding and contact § of relay 1O (), condue-

tor 8413 to ground at contact 5 of gate relay
G(8). TRelay LOIWA operates and locks to
ground over its contact 8. Relay LO1(4) opens
the circuit of lamp CO1(#) and closes an obvicus

. ¢ircuit for lamp CT! &)

50
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Similarly, trunk circuit 401 functions to oper-
ate relay LO10(4) and light lamps CWis(4) and
cois®), lamp COIBMH) being extinguished by
relay LO18(4) which in turn lights lamp CTI8 8.

Relays LOI(4) closes a circuit from ground
over contact 2 of relay .18y, contact { of re-
lay CO(4), contact 2 of relay LO1(4), condue-
tor 404 to battery through the winding of re-
lay GP! (8). Relay 1.016(4) also closes a simi-

_lar ecircuit for grounding conductor #£94.
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Relay GPI1(6) closes a cireuit over its contact
5, winding of relay G(6), conductor 640, contact
3 of normally operated relay GB(12) to battery.
Relay G(6) cohnects battery over conductors 801
and 602 to battery conductor 1618 individual to
preference No. 5 and ground, over conductors 6€3
and 694 to the corresponding ground conductor
1621

Assuming that positionl No. 1 shown in Figs,
13 and 14, position No. 4 shown in Figs. 16 and
17 and position No. 29 shown ‘in Figs. 19 and
90 are all occupied and idle, relays PO(13),
PO(16) and POUIY) will be operated and relays
Lic13), L2(i%), Lide), 1216, 419 and
1.2¢19) will all be unoperated. By referring to
g, 1, it will be seen that positions No. 1 and
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No. 4 serve both trunk groups No. 1 and No. 5,
while Position No. 29 serves only trunk group
No. 5. : ‘ ‘

" “Therefore, battery ‘conductor 1600 of trunk
group No. 1 will.be connected to preference start
‘conductor' ‘1604 at Dosition No. 1 -over branch
conductor. 1360; contgct 6 of relay Li(13), con-
tact 1 of relay PO(13)-"ang branch conductor

’dUctor 1540, contact § of relay Li(16), contact
and
Ground conductor (60|
‘breference ‘start -conductor 1603 at position No,
‘1"over branch conductor

conductor 1303 and at bosition No: 4 over branch
conductor 1641, contact g of relay 1.2(18), con-

branch conductor. 1544
will' be connected to.:

: tor 1301, contact 6 of relay -
L2(18), contact ¢ of relay PO(I3) ang branch-
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‘tact 9 of relay PO(16) and branch conductor

'1643:
Similarly, battery conductor - 1618 of trunk

group No, 5 is con: ‘

ductor

‘ b5 of relay L2(16), contact B of relay
PO(16) and branch conductor 1654 and at pOosi-
“'l;ion‘ No. 29.over branch conductor 1910, contact
1 Of relay 1.2(19), contact § of relay PO({9) and
branch‘conductor 1914;  Groung conductor 1§14

contact: 18 'of relay T.2¢ 13), contact i3 of relay
PO(13) and branch conductor. 1318; at position
No. "4 over’ branch conductor 1651, contact. ip
of relay T2(i5), contact 13 of relay PO(18) and
branch- conductor (653 and at position No. 29
‘over branch'conductor 1911, contact 6 of relay
L2(19), contact {3 of relay PO(19) ang branch
conductor 1943, . -

As breviously traced, the preference start con-
ductors 1603 and 1604 of tiunk group No. 1, are
.connected together through the windings of re-
lay PS(9), thereby operating relay PS(9). Simi-
larly, the preference start conductors 1643 ang
1614 are connected together through the wind-
ings of relay PS(11) causing the latter relay to
operate. Relay PS(9) closes thecircuits previ-
‘ously traced for relays PGS(9) and SGS(9) and
these. relays operate and: loek. " Relay PSUH)
Drepares . cireunits - for - relays - PGS(| ) and
SCGSUD, but with relay PS(9) operated, the
‘preference chain Is.open at the contacts of re-
Jay PS(9) and the latter circuits are Ineffective.

The velays corresponding to relays PS(®) .and

PSS belonging
4 have contacts included in the preference chain
50 that the calls in the various trunk groups are
handled in & fized order of preference,
- Assuming that relays WP(9). and ZP(9) - were
left cperated atier the Tast call in trunk group
‘No. 1, when relays PSG(8) sng SGS(9) -operate,
‘they. connect ground. on conductors 916 ang 917
over their contacts § and contact 2 of relay ZP(9)
to -resistarice P1¢9) ang battery in shunt. of ‘the
winding of relay WP(9) causing that relay to
‘release, relay ZP(9) being’ held ‘operated under
the control of relays PSG(9) and SGS(9) over
-contact 4.of relay WE(9). Relay WP(9) in re-
leasing, in turn releases relay HM(8),

With relay ZP(8) operated and relay HM(9)
released, a cireuit- is. closed from battery over

contact 12 of relay SGS(9) and contact {3 of

relay PGS(9), contact 2 of relay HM(8), con-
tact 7 of relay ZP(9), conductor. 922 to the last

through the lower winding of relay SP(18), oper-
ating relay sp(j 6) to select bosition No.. 4 to
serve this call. :

From this cireuit
highest
relay ZP(%) is operated and
relay HM(S) is released, : :

Relays PGS(9) and SGS(9) slso close a cir-
cuit for operating the select magnet SMO (5) in-
dividual to trunk 380, but with relay ZP(9) oper-
ated the circuit extends from ground to-conduc-
tors 999 and 915 ag previously traced, over con-
tacts 2 of relays PGS(9) and 5GS(9) and thence
Over contact 6 of relay ZP(8), conductor 823 over
the back contacts of the higher numbered trunk
stbgroup relays, Including contact 5 of relay
GPE(5) and contact 7 of relay GP3(5), which are

- assumed to be unoperated, contact 6 of relay
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to trunk groups. No. 2,3 and °
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, relay GT(9) .

GPI1(8), conductor
of the non-operateq
subgroup, including

513, over the back contacts
trunk lock-out relays of the
contacts 9 of relay LOJ 83,
contacts 8 of relays LO%(), LO2(3) and L.OI (3),
conductor 306 to battery through the winding
of select magnet SMO(5) . ‘

From this circuit it will be apparent that if
other trunks had been calling in this and other
subgroups, the select magnet individual to the
highest numbered trunk in the highest numbered
subgroup would have been operated. in place of
select magnet SMO (%)

With relay SP(18§) operated, the connection of
ground to conductors 597 and 588 by select mag=
net SMO(5) operateg the hold magnet individual
to position No. 4 and the call.is completed in the
Imanner previously - described. Relays LU,
Li(18) and L23i8) are operated, relay 1.2(i6)
releasing relay P(i6) to render position: No. 4
non-available and releasing relay BS(§). Relay
L(i7) also connectg battery to the circuits Tor

, release relay RI.(8) which operates, releasing re-

lays PGS(9) .and SGS(8) which in turn release
As soon as relay B(18) is released,
relay SP(i6) releases, opening the eircuit of re-

_lay RI(8) andg breference cirsuit No. 1 restores to

normal. ‘ ‘
Sinee, at this time, relay PS(14) individual to
trunk group No. 5 is operated as above described,
circuits are at once closed for operating relays
PGSUI) and sSGS( i), these cirenits extending
over back contacts of the relays like relay PS(9)
in the earlier preferences. - As soon as relays
PGS and SGSU have  operated, relay
GT(T) is operated so that if ‘overlapping calls
come in in the earlier preferences, although the
associated PS relay may operate, they cannot
operate their PGS and sGS relays and cannot
interfere with the completion-of this call. Re-
lays PGS(11) and SG8({ 1) lock over back con-
tacts of the corresponding relays of the earlier
preferences. ‘ ‘
. 'The operation of the No. 5 preference circuit
shown in Figs. 11 and. 12 is, substantially the
same ag described for the No. 1 preference cir-
cult shown in Figs. 9 and 10, Assuming that re-
lays WP 1), ZP( 1) and HM{1) are operated
when the ' preference ecireuit is seized, relays
WPI) and HM(i1) will be released and relay
ZP () held operated., Therefore, the operation
of relays PGS(I1) and SGS(} §) :will close a cir-
cuit . from: battery over -contact . 12 of relay
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PGSy or contact i of relay SGS(it), con~
tact 2 of relay BEM(HD), contact 7 of relay ZPU D,
conductor 1488, contact 3 of relay P(18) to
ground through the lower winding of relay
SP(19), thereby choosing the highest numbered
available operator position to serve the call.
Wwith relay ZPUD opsrated, & circuit is closed
from ground connected to conductors 8§82 and
et5 as previously traced, over contacts 2 of re-
lays SGS(i) and pGS(it), contact 8 of relay
7R(i1), conductor {104, contact & of relay
GP§(8), contact 7 of relay GP3(§) and similar
back contacts of the intermediate subgroup re-
lays, contact 6 of relay GPi(®), conductor 88§,
contact § of relay 10484, conductor 485 to bat-
tery through select magnet SMi8(8) to prepare
the cross-points of the corresponding Jevel. A
pranch of this cireuit extends from conductor 408
over contact 4 of relay LOIS&), conductor 498,
contact 7 of relay Gri(8), contact 8 of relay
GP3(6), contact 7 of relay CGPS(® and corre-
sponding contacts of the intermediate subgroup
relays, conductor $88 to battery through the
R asan indication that the
even trunk of the pair served by one cross-point
is to be served. With relay R 1y operated the
cirewit for operating relay OB is opened and
the latter relay does not operate. The talking
conductors &87 and 4088 of trunk 481 are con-
nected over contacts { and 2 of the cross-point
closed by the hold magnet individusl to position
Mo. 29 (nct shown) to conductors 29184 and 2381
which extend over pback contacts f and § of relay
OE(28) to the winding of relay 1.(28) and the
operator’s repeating coil A(2D).

When the connection has peen completed,
release. relay RL(8) is operated, and relays
pas(il, SGBU 1, eTm and LOI6(H) released..
However, relay GPi(8) is held operated by relay
1.01 (&) due to the call on trunk 489, and in turn
holds relay G(8) operated. 1f there is an occu-
pied position at which the operator is not busy
with a call, relay ps(il) will aisc be held oper-
ated.

No positions availeble

higher preference calls have
been received, relay ps(i1) attempts to operate
velays PGSUD and SGsUD. However, posi-
tions No. 1, No. 4 and MNo. 29 have now each been
used and rendered ynavailable by the release of
relays B(E3), p(i§) and PU8). Assuming that
a]l the other positions have also been made un-
availabls, the civeuil clozsed by relay PSS from
bhatbery on conductor 781 over contact § of relay
P9, the corresponding contacts of the inter-
mediate PS relays and contact 2 of relay PSUID
to conductor 4182 for operating relay sGsUh
extends over contact 13 of relay aGs(ihy, con-
ductor 1183, winding of relay ADS(12), con-
ductor 1289, contact :§ of relay PGSUD to
ground over conductors 1118 and §15. The cir-
cuit closed Irom battery on conductor T¢8 over
contact § of relay PS(9), the corresponding con-
tacts of the intermediate P& relays and contact
i of relay PSUD to conductor {ig4 for operat-
ing relay pEs(il), extends over contact £3 of
relay PGSUD), conductor 1188, winding of relay
ADPU2), conductor 1281, contact | of relay
sgsd) to ground oOvVer conductors 1189 and
809, Relays ADS(12) and ADP(12) are slow
to operate, and if -9, position were available 0
serve trunk group No. 5, the operation of relays
PGS(1) and sas() would open the above-
traced circuits before relays ADSU2) and
ADP(i2) can operate. Assuming that no posi-
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tions are marked available, relays ADS(i2) and
ADP(1%2) operate, closing cbvious circuits for op-
erating relay PBU2). Relay PBU2) connects
ground to conductors 1oap, 1484, 1202, ete, there
being o separate conductor for each position that
serves this preference. To obtain. sufficient con-
tacts for this purpose, the eperating eircuits of
relay PB(12) may be extended over contacts. |
ang 2 of that relay to operate similar relays.

Assuming that position Wo.. 1 is now idle sO
that relays Li(13) and 1.2(13) are released,
ground on conductor 1688 completes a circuit
aver contact 8 of relay PO(13), contact 13 of ¥e-
tay L2(i3), wingding of relay P(13) to battery
at contact 4 of relay 1.2(13). Relay P(i3) op-
erates and connects ground over its contact 5.
ta conductor 1328 to lock itself under the control
of relay L2(E8) and to mark the position avail-
able.  Other positions which are idle and occu-
pled and assigned to serve trunk group No. 5
will also ke made availaple. With one or moxe
positiens .made available, relays PGSU1L) and
aaEiih may operate and - the call on trunk
605 pe extended to an operator’s position in the
manner previously described. .

Assuming that position No. 1 is selected to
serve the eall on trunk 409, cross-point 687 will
he operated, followed by relay SOU4), whereupon
o circuit is elosed from batiery through the
winding of relay FL(4), lower right winding of
repsating coil A4), conductor 488, contact &
of cross-point §04, conductor Bif, contact 2 of
relay OEU&), contact | of relay s0(14), con-
tact 2 of relay PL,(14), winding of relay L(14),
contact 4 of key RUM) contact B of relay OE(IS),
conductor (484, contact 3 of cross-point 60T,
conductor £48, upper right winding of repeating
coil A(f) to ground at contact § of relay LI#).

nolay FL(A) closes & civeuit from hattery over
contact & of relay Tl (4), contact 2 of relay FL(A)
to ground through the winding of relay co.
relay COWM operates and locks over its contact
5 o battery over contact § of relay Li (&), Al-
though the trunk has now been connected to the
operator’s position equipment, talking -cannot
take place since the right windings of the trunk
repeating coil A(8) are short-circuited over con-
tacts | and 8 of relay TR4).

Relay COM#) in operating connects a high tone,
supplied o conductor 41, through condenser
TN (&), contact 3 of relay cO (&), contact 6 of
relay TR(&) to eonductor 488 and thence over
the circuit above traced to ground so that the
operator hears the characteristic tone, The op-
erator responds to this tone by operating and
releasing her flashing key FL(18).

. Asg soon as relay L2(3) operated, in response
to the operation of relay L&) a circuit was
closed from hattery through the winding of relay
FL(14), conductor (488, contact 12 of relay
19(§3), conductor 1327 to ground at contact 4
of key FL(18). Relay PL(14) In operating opens
one branch of the circuit of relay 1.({8). When
now, key FL({%) 1s operated, the circuit of relay
wL,(i8) is opened and that relay releases after
sn interval determined by its slow-to-release
character. At lis contact 1, key PL(i4) opens
the talking circuit, causing relay FL(&) to release.
Tn addition, key FL( 18) connects battery through
resistance A({8), over contact i of relay FLUD),
contact 2 of key w1,(14), contact § of key RIS
to the winding of relay L(18) to hold that relay
cperated.  Key 1,(14) at contact 2 opens the
cireuit through the operator’s repeating coil
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AUS. to prevent clicks ‘in the operator’s tele-
phone. ‘ ‘ .
The release of relay FL(4). in the trunk cir-
cuit, closes a. cireuit from ground through the
right winding of relay TR (4), contach 4 of relay
CO4), contact 3 of relay FL(4), contact 4 of
relay:Li4) to battery.- Relay TR (4) operates
© and closes g locking circuit for itself from ground
through its left winding and over itg contact 5
to battery over contact 5 of relay Li(4). With
relay TR(4) oberated, the tone circuit is opened,
as well as the shunts around the right windings
of repeating coil A(4); which are now connected
together ‘through condenser. B(4) and contact
2.of relay TR(4), Relay TR(4) at itg contact
4 short-circuits resistance A(4)., ‘
When relay FIL( 14) releases, the holding cir-
cuit of relay L(i4)"ig opened and the connec-
tion of the latter relay to the two trunk con-
ductors. ig restored, permitting relay FL(4) to
Teoperate as well as relay FL(| 4). Relay FL(4)
short-circuits the lower winding  of relay L(4)
to redice the registance in the incoming circuit
as. a supervisory signal to the originating oper-
ator.
circuit through the left winding of repeating coil
Ad%) is reclosed .and -conversation may take
place, :

Transfer to service assistant

When an operator, to whom a call has been rout-
ed, for example the operator at position No. 1,
finds that she requires assistance she may signal a
service assistant by operating the service assist-
ant’s lamp key SA-LP(15). ‘At contact 1, key
SA-LP(15) lights a lamp MP(i5) individual to
that position. At its contact 2, key SA-LP([5)
connects - interrupted groung supplied . by relay
INT(15) to lamp SC(15).
may insert her hesdset plug into the spare jacks
at the position. and fing out 'what the difficulty
is." Key' SA-LP(i5) ig then . released. If the
service assistant finds that the information re-
quired may take some time to obtain,  she will
instruct the operator. at bosition No. ‘1 to trans-
fer.the call to the service assistant position and
will then insert her ‘headset plug in one of the
sets of jacks at that position, for example jacks
1500 and 1501,

In order-to transfer the call, the operator at
position' No. 1 operates key TR-SA(15). With
' this key operated a cireuit is elosed from battery
through the winding of relay ST(18), conductor

1502, contact 10 of relay CT(14), conductor 1409,
contact. | of key TR-SA( l5),xconductor‘l503, con-
tact 1 of relay S0O(22), conductor 2200, contact
2 of relay ST (21>, conductor 2100, contact 3. of
relay ST(18), conductor 1800, contact 3 of relay
ST(15) to-ground. Relay ST(15) operates in this
circuit and locks to ground at its contact 4 inde-
pendent of key TR-SA(I5). Tt will be observed

that the ground supply to the above traced cir- .

cuit includes normal contacts on the ST relays
at each position so that only one position can
transfer a call to the service assistant’s position
at a time.  As soon.as relay ST(i15), or the cor-
responding relay of any other position operates,
it" renders the TR~-SA keys at all Ppositions
ineffective,

Key TR-SA(15) is operated only briefly and is
then restored, closing a circuit from ground over
contact 2-of that key, contact 6 of relay ST(15),
conductor {504 to battery through the winding
“of relay STG(22). Relay STG(22) operates and

When key FL(4) is restored  the talking -

The service assistant’
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locks over its contact 8, conductor 2201 to ground
at contact 5.0f relay ST(15).

Relay STG(22) closes battery and ground to the
service assistant’s preference  circuit of Fig, 7,

ductor 2202, right winding of relay SS¢ ), contact
3 of relay GBS(1), conductor 104, contact 2 of
relay STG(22), contact fof relay Lf(22) to ‘
ground. A second circuit is closed from battery.
over contact § of relay L (22), contact § of relay
BTG (22), " conductor 2203, contact .5 of relay
GBS(D), left wi

105, contact 3 of relay STG(22) to ground over
contact 8 of relay T.1(22).

Relay 8S(1) Occupies the first position in the
preference chain.’ If relay GT(T) is not operated,
Oor as soon as that relay -releases following the
completion of g previously” started connection,
relay SS(7) closes 4 circuit from battery on con-
ductor 860, contact 4 of relay G'T(1), contact 2
of relay SS(I) winding of relay SPGS(1) to
ground at contact 8§ of relay GBS(T) and a second
circuit from battery on conductor §01, contact 5
of relay ‘GT(T), contact 4 of relay SS(1), wind-
ing of relay SSGS(T) to ground at contact 6 of
relay GBS(I). Relay SPGS(I) operates . and
locks over its contact § to battery on conductor .
800, while relay SSGS(T) operates and locks over
its contact § to battery on conductor 801.

Relay 8PGS(1) closes a circuit from ground on
conductor- 815 to conductor ‘166, while relay
SSGS (1) 'closes 1, circuit from groung on_con-
ductor 809 to conductor 796, the circuit extending

5 thence over.contact | of relay 8TG (22), conductor

of relay ST(15), conductor 1567,
to the set of Cross-points’ individual to operator
bosition No, 1 in the eross bar switch, Assuming
that cross-point 509 ig closed to connect’ trunk
389 with position No. 1 as has been previously
described, ‘the above traced circuit extends over
contact § of cross-point 509 to battery through
the winding of select magnet SMO(5) individual
to the pair of trunks‘including trunk 396,

- Relay 'SPGS(T) at its contact 5 and relay
8SSGS(T) at its contact 2, connect ground to
conduetor 747, completing a circuit over contact 2
and through. the winding of relay WS(8) resist-
ance S1(8) to battery. Relay WS(8) operates ‘
and locks to ground over its contact 3, at the same
circuit from ground over its con-
tact 3 through the winding of relay ZS(8) and
resistance S2(8) to battery. Relay ZS(8) does
not operate, being shunted by ground on con-
ductor 10T over its contact {. Relays WS(8) and
ZS(8) are similar to relays Wp(9) and ZP(9) so
that, between operations of the service assistant’s
preferance circuit, relay WS(8) and relay zs(8)

- are either both operated or both released-angd dur-

60

L or relay. WS(8) is released

65:

75,

ing alternate uses of the
WS(8) is operated and relay

circuit either relay
Z5(8) non-operated,
and relay ZS(8) is
held operated. With relay Ws(8) operated. an
obvious circuit is closed for relay HTS(8) which
is slow to operate.and release.

Relays SPGS(1) and S8GS(D also close ¢ir-
cuits for operating relay GT(1) to brevent any

as previously traced. .

Relay SPGS(T) ab its contact 8 and relay
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SSGS (1) ab its contact g connect battery to con-
ductor 168, completing & circuit over contact 2
of relay HTS(®), contact 4 of relay 78(8), con-
ductor 884, contact 8 of relay STG(22) to ground
through the winding of relay SH@QD). Relay
SH(22) closes & circuit from ground OVer the
contact of select magnet SMO(®), conductors 587
angd 2222, contact § of relay SH(22), conductor
2985 to battery through hold magnet FAM20(5)
individual to the service -assistant’s positicn in
the switch ab which trunk 308 appears. With
select magnetb SMO(5) operated, the operation of
hold magnet TM28(5) closes cross-point Bi&. At
this time trunk 300 is connected to poth position
No. 1 and the service assistant’s position.

- It will be remembered that when trunk 388 was
connected to position No. 1, relay QE(14) was
operated. With relay SHED) operated, & circuit
is closed. from ground at contact & of relay
Om(i4), conductor {410, contact 1 of relay
ST(185), conductor 1585, contact 1 of relay SH(22)
to battery through the winding of relay OE(22).
Relay OE(22) operates in this circuit to connect
the service assistant’s. talking conductors to the
odd trunk.

Hold magnet W26 (5) connects ground to con-
ductor 545, completing a circuit to battery through
the winding of relay SO(22). Relay S0(22)
operates slowly and connects ground to conductor
2986 to provide a 1ocking circuit for relay OH(22).
Wwith relay SO((22) operated, & circuit is closed
petween trunk 340 and the service assistant’s po-
sition which may be traced from trunk conduc-
tor 309, contact 3 of cross-point Bi4, conductor
516, contact 2 of relay OE(22), contact & of relay
850(22), conductor 2519, winding of relay L.(22),
contact 3 of relay cT(22), conductor 2211, con-
tact B of relay SO@D); contact & of relay OE22),
conductor 2207, contact 4 of cross-point 514 to
conductor 388, Relay 1.(22) is therefore in par-
allel with relay 1.(18) and operates, closing an
obvious eircuit for relay Li(22).

Relay L1(22) closes a locking circuit for hold
magnet HM20(8) which may be traced from bat-
tery through the winding and over contact 2 of
that magnet, conductor 547 to ground at contact
2 of relay Li(22). In addition relay Ll (22) opens
the circuits of relay s8(1) and closes 2 circuit
from ground OVer contact 8 of relay STG(22),
contact 4 of relay Li (22), conductor 2288 to bat-
tery through the winding of relay sSC(23). Re-
lay SC(23) at its contact 3 connects ground to
conductor 2289 to provide 3 holding circuit for
relay Li(22). At its contact .2 relay 8C(23) con-
nects conductors 2218 and 2211 together thereby
short-cireuiting relay . 1.(22) as well as relay
L.

In addition. relay SC(23) connects battery over
its contacts 4 and § o conductors 2388 and 2381
which are extended over contacts T and 8 of relay
SH(22) to conductor 1320 and 1321 and to ground
through the windings of relay RI:(8) to release
the preference circuit.

The release of relay 1.(14) at position No. 1

pbrings about the velease of that position and of
eross-point 588, to disconnect the position from
the trunk which now remains connected to the
service assistant’s position over cross-point Bi4.
The release of cross-point 509 releases select mag-
net SMO(5). The release of relay CT(i8) at po-
gition No. 1, opens the circuit of relay ST(i5)
which releages, in turn releasing relay STG(R2).
Relay STG(22) in turn releases relay SC(23)
which removes the short cireuit from relay L2
permitting that relay to reoperate. Relay SC(2%)
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released, restores the control of relay Li (22) fo
relay L(22) and opens the circuits of release re-
lay RL(8).

Relay STG(22): also opens the circuit of relay
S1(22) which also releases. 1f or when the serv-

jce assistant has inserted her headset in jacks

1588 and 1564 as previously assumed, & cireuit is
cloged from ground over contact 2 of jack 1991,
conductor 1506 to battery through the winding of
relay RL(23). With relay RL(23) operated, the
release of relay SH(22) closes & circuit from
ground over contact 9 of relay RL(23), conductor
2562, contact 9 of relay SH(22), contact 7 of relay
i (22), conductor 2212, contact | of relay SC(23),
conductor 2303 to battery through the winding
of relay CT(22).

Relay CT(22) operates and locks OVer its con-
tact 2 to ground on conductor 2206. - Relay
oT(22) extends the talking circuit to repeating
coil A(2%), the circuit extending from conductor
516 over contact 2 of relay OE(22), contact | of
relay CT(22), conductor 2214, contact i of relay
11(23), left winding of repeating coil A(23), con-
denser A(23), contact 3 of relay H(2%), conduc-
tor 2384, contact § of relay CT(22), contact 4 of
relay OE(22) to conductor 2207, The right wind-
ing of repeating coil A(23) is connected over col-
ductors 2385 and 23086 to the tips of jacks 1508 and
1501 while the middle left winding of coil A(23),
bridged by varistor 2389 is connected over con-
guetors 2307 and 2388 to the sleeves of jacks 1500
and 1501 to which the service assistant’s tele-
phone i8 connected.

With relay CT22) operated the circuit pre-
viously traced for relay 1.(22) is opened at con-
tact 3 of relay CT@2) and reclosed to extend
from conductor 2218, through the winding of relay
1.(22), over contact 4 of relay oT(82), eonductor
5913, contact 2 of relay FL1(23), contact { of re-
lay RL(23), t0 conductor 2211,

The connection between the incoming  trunk
and the service assistant’s position may be re~
leased from either end.

When the originating operator disconnects, re-
lays L(2) and Li(3) release, relay Li(3) opening
the circuit of relay 1L,622). Relay L(22) releases
relay L4(22), which opens the holding circuit for
hold magnes HM20(), thereby releasing Cross-
point 54 and disconnecting the trunk from the
position. Hold magnet M28(8) in releasing
opens the circuit of relay SO(22) which also re-
leases, opening the locking circuits of relays
oOw(22) and CT(22) s0 that the latter relays also
release. . :

When the service assistant removes her head-
set from jacks-1508 and {501, relay RL«(23) 1e-
leases, opening the circuit of relay Li(22) which
releases to further release the position circuit as
above described.

Transfer to another switchboard

To meet the decrease in traffic at the approach
of the light: load period, positions will be vacated
until only one or two positions assigned to serve
2l types of trunks are 1eft in service. If the traf-
fic is sufiiciently light, it may even e desirable
to transfer all calls normally seived by this desk
o some other desk or switehboard. For this pur-
pose, one of the positions assigned to serve all
types of trunks is provided with circuits for mak-
ing such a transfer. The position having the
gransfer circuits will be the last one to be vacated.

As indicated in ¥ig. 1, position No. 4 is so
equipped, the circuits being shown in detail in

7g the upber par of Fig. 18, When transfer is to



2,686,843

21

take place, key TR (18) Is'.operated, lighting
the transfer lamp TR(18) and operating relay
TRS). Relay TR (18) connects ground to con-
ductor 1801¢ leading to the No. 4 position. It will
be understood that, if desired, more than one po-
sition might be equipped for transfer and in that
case. relay TR((8) would ‘ground g conductor
leading to each such position.

The operator at position No. 4 now withdraws
her headset plug {700 from the bosition jacks
1101 and (7102, whereupon a cireuit is closed from
ground on conductor 1801 over contact I of jack
1702, contact | of jack 1704, conductor {105, con-
tact I of relay SO (i1, conductor 1106, to battery
through the winding of relay PT({ 8). ' Relay
PT(18) operates and locks over its contact 9 to
ground over conductor 1705, independent of relay
SOUD. It may be noted that, relay PT(| 8) can-
not be operated until' relay SO is released to
brevent interference with a-call in progress.

With position No. 4. equipped for transfer, the
operating cireuit of the position-occupied relay
PO(16) normally extends from. battery through
the winding of relay PO(16), conductor 1669, con-
tact 2 of release key R(IT), contact 2 of hold key
HUD, conductor | 107, contact {1 of Telay
PT(18), conductor 1892 to ground at contact 2
of jack {701,

With relay PT(18) operated, conductors. {660
and {707 are connected over contacts 10 and {2
of relay PT'({8) to ground-at contact 5 of relay
SL1(18), thereby operating relay PO(i§) to give
8 position-occupied indication to the preference
circuits, :

The circuit for relay L(IT) and the talking cir-
cuit are also normally completed over back- con-~
tacts of relay PT(I8) and are now extended to
the transfer cireyit;

With relay PO({6) oberated, an incoming call
will be directed to bosition No. 4 in the manner
previously described. The operation of the switch
hold magnet to close the proper cross-point oper-
ates relay SOUT). in the manner breviously de-
scribed, and extends the talking conductors of the
trunk to conductors 1708 and {709. Relay SOUT)
at its contact 2 connects ground to conductor 1795
to hold relay PT(18) operated until the end of the
call in case key TR( 18) is released at that time,
Relay SOGUITD) also connects grounded conductor
1707 to conductor 17i 2 to lock the associated hold
magnet. A circuit is then closed from conductor
1708, over contact 3 of relay SO, conductor
1110, contact 4 of relay PT(18), contact | of relay
FL(18), contact 2 of relay SLA(18), contact 8 of
relay PT(18), conductor 1803, winding of relay
LAUT), conductor 1711, contacts 6 and 2 of relay
PTW8), to conductor 1709,

Relay L(I7) operates and performs the func-
tions previously described. Relay Lif (16) closes a,
circuit from ground over itg contact 3, conductor
1861, contact 14 ‘of relay PT(i8) to battery
through the winding of relay "LiCI8). Relay
LIC18) at its contact 5 closes a supplementary
circuit for relay POC(i18). At its contact 6, it
closes a circuit. from ground at contact 6 of relay
SL{(18) to operate transfer register TR, (18).'In
addition, relay L1(i8) connects ringing tone from
source 1804 through ballast lamp 'R(18). and con-
denser A, contact | of relay Li(18), contact | of
relay SLi(18) and contact 4 of relay PT(i8) 1o
conductor 1710 and thence 4o the calling line,
Relay Li(i8) also closes a circuit from battery
over its contact 2, contact 3 of relay SLI(18) to
ground. through the calling lamp I.(i18) at the

switchboard to which the call 1s to be transferred. 75
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When the operator, at whose position the an~
Swering jack ANS(18) appears, answers by insert-
ing the answering plug of her cord in jack
ANS(18), g, circuit is closed from batbery on the
sleeve of the cord, sleeve of jack ANS(18), upper
high' resistance winding of relay SL(I18) to
ground. Relay SL(18) operates in this circuit,
closing an obvious circuit' for relay SIL.j (i8),
which operates and locks over its contact 4 to
ground at contact 3 of relay Li(18).

Relay SLA (18) disconnects the ringing tone, re-
leases register TR(18) and extinguishes lamp
L(i18). Relay SLi(i8) at its contact 2 opens g
link in the breviously traced circuit for relay
LT but at this time, relay SL.(18) at its contact
{-has closed s substitute link so that relay LUT)
remains operated. The talking circuit extends
from the frunk to conductor {108, contact 3 of
relay SOUT), conductor 1110, contact 4 of relay
PT(18), contact 4 of relay FL(18), condenser
R(18) to the ring of jack ANS(18) and from the
trunk to conductor 1709, contact 2 of relay
PT®), condenser T(18) to the tip - of jack
ANS(i8).

When the calling operator disconnects, relay
L{IT) is released as previously described, in turn
releasing relay Li(16) and relay Ld (18) . Relay
L1(i8) connects ground over its contact 4 to the
lower winding of relay SL(I8) to reduce the re-
sistance in the sleeve cireuit of jack ANS(i8) as
a release signal to the operator. With relay
SLi(18) operated and relay Li(18) released the
circuit of relay PO({§) is opened to prevent the
bosition” being made available prematurely.
When the operator removes her plug from jack
ANS(18) relay SI.({8) releases, followed by relay
SL1(18), relay PO(16) reoperates and the cireyit
is ready to handle another call,

If the switchboard operator removes her plug
first, relay SL(i8) releases, but relay SLi(i8) is

-locked under the control of relay Li(i8). The

release of relay SL({8) » With relay SLI(I8) held
operated, opens the circuit of relay L/(17) and re-
stores the position and transfer cireuit to normal,

When it is desired to end the transfer of calls,
in turn releasing ' relay
If a call is in brogress, relay PT(I8) is
locked operated over its contact 9 and conductor
1705 to ground at contact 2 of relay SOiT) until
the latter relay releases at the termination of the
call. Relay PT(18) then releases, restoring posi-~
tion No. 4 to normal.

Night alarm

If, during periods of light load, an operator
is present but does not occupy one of the Po-
sitions of this switchboard, a night alarm may
be brought. inte service by the operation of key
NA(D). :

Under this condition, when the gate relay. of
any trunk group operates, for example relay
G(5), relay PS(9) cannot operate with no po-
sition occupied and g calls waiting indicating
relay CW(5). is -operated in-a circuit from bat-
tery through the winding of relay CW(8), con-
tact 7 of relay G(5), conductor 518 to ground
at- contact 6 of relay PS(9) in the associated
preference . circuit. Relay CW(5) closes circuits
for lighting a ealls waiting lamp at each posi-

- tion which serves the trunk group, by connect-

- ing ground to conductors 518 and 52p thereby

lighting lamps CW(14) and CWUT) as well as
the corresponding lamp of  all other bositions
serving the first preference. ‘

- In addition relay CW<(5) conneets ground to
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conductor 521 which is effective, [if none of the
operators’ positions is occupied and the night
alarm key NA(T) is operated, to complete a cir-
-etiit over a normally closed contact in each pair
of position jacks to conductor 1414, contact of
key NA(T) to hattery through the winding -of
relay NA(T) which operates night bell Ti3 to
inform the operator that a call is waiting at this
service desk.

The operator then plugs into one of the po-
sitions marked by a lighted lamp, whereupon
the night alarm kell is silenced and the prefer-
ence circuit functions to connect the calling
trunk to that position in the usual manner.

As soon as relay PS(®) operates, relay CW()
releases and extinguishes all of the calls wait-
ing lamps.

Timing and alarms

Tn view of the fixed order of the preferences,
several different arrangements are provided to
prevent holding other preference circuits out of
service in cases of trouble with one preference
circuit.

wach time that a preference circuit functious,
relay GT(D) is operated as previously described.
When relay GT(T) operates it connects ground
to conductor 168 and battery to conductor T10.
WWith battery connected to conductor 718, a cir-
euit ‘is closed from conductor 718 through re-
sistance TH (1), winding and contact 2 of relay
WTCD to ground when interrupter CS(1) closes
its contact. Relay WT(D operates and locks
over its contact 3 to ground on conductor T09.
At the same time relay wWT(1) closes a circuif
from battery on conductor 718, resistance T2(1),
winding of relay ZT(D), contact 3 of relay WT(D
to ground on conductor 768, but relay ZT (D
cannot operate, being shunted by ground over
the contacts of interrupter Cs(7) ;- which is con~
nected over contact { of relay ZT(1) to resist-
ance T2(7) in shunt of the winding of relay
ZT(7). When the interrupter opens its con-
tacts, relay ZT(1) operates.

At the next closure of the interrupter con-
tact, ground is connected over contact 2 of re-
lay ZT(Y to resistance TI() in shunt of the
winding of relay WT(D causing that relay to
release, Relay ZT(T) is held operated over con-
tact 2 of relay WT (1) and the interrupter con-
tact until that contact opens. These relays are
now ready for ancther cycle.

When relay ZT (D operates for the first time,
it closes a ecircuit- from battery on conductor
718, contact § of relay 7T(T), winding of relay
A(D, contact & of relay 7T(T) to ground on
conductor 789, Relay &(D operates and locks
over its contacts 5 and 4 to conductors 719 and
189.

YWhen both relays WI(1) and ZT(1) have re-
leased at the end of ihe eycle, a cireuit is closed
from battery on conductor 719, -contact ‘g -of re-
lay ZT(D, contasct 2 of velay A1), contact B
of relay WT(1, conductor 744, winding of alarm
relay AI«(8), conductor aa5, contact & -of relay
WT(T), contact { of relay A(D), contact 8 of
relay ZT(7) to ground on conductor 788.

The period of interrupter CS(T) is such -that
relay AL(Z) opsrates from 1 to 2 seconds after
the oneration of relay cY . Under normal
conditions, relay GT(D releases before relay
AL(T) operates and réstores relays WP, ZP (1)
and A(T) tonormal. :

If relay GT(T) fails to release, so that relay
AT.(8) operates, relay AL(B) closesa‘-locking cir-
cuit for itself under the control ‘of relay -GTD
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from ‘ground :on conductor 109, contact §, wind-
ing and contact T «of relay AL:($) fo battery .on
conductor 148. Relay AL(8) also closes & cir-~
cuit from ground over its -contact 5 to battery
through register R(8) to register & recycle. In
addition relay AL«(8) -closes & circuit from bat-
tery over its contact 18, left winding of relay
ARL(8) to ground at ‘contact 4 of relay AL(®
and .a ‘second -circuit from battery over its con-
tact ‘9 through the right winding of the relay
ARILi(8) to:ground at contact 2 of relay AL(E).

Relay ARL() operates in these circuits, open-
ing the operating and locking ecircuits for re-
lays SPGS(D, SSGS ), PGS, SGSM), and
the ‘corresponding relays in the other prefer-
ences, thereby causing the operated ones of these
relays to release and open ‘the circuits of re-
lay GT(1). Relay ARIL(8) also releases the se-
1ect magnet if one has been operated.

Relay -AL(8) also closes a circuit from battery
through resistance Al1(8), winding and contact
9 .of relay WA(8), to ground .at contact 2 of re-

lay AL«(8). Relay WA(B) operates and locks
over its contact 3 to ground at contact 5 of re~ -
lay RL(8), closing a eircuit from its locking

ground through the winding of relay ZA(8) and
resistance A2(8) to battery. Relay ZA(8) does
not operate, being shunted by ground from con-
tact 2 of relay AL(8) over its contact 1. )

When Telay GT(7) releases, relays WTD,
ZT(D, A1), ALL8) and ALR(8) release and
relay ZA(3) operates. Relay AL(8) is slow to
release to :assure that the circuits are ready for
the next preference selection before releasing
relay -ALR(8) to restore the preference circuits
and permit.other ‘ealls to be handled.

1f the next call goes through properly the oD~
eration of release relay RL(3) will release re-
lays WA(8) and ZA(8).

T the trouble les in the truni circuit, the
alternate serving of -the highest numbered trunk
and the lowest numbered trunk will permit al-
ternate -operations of the preference circuit to
be sucecessful until all-of the trunks waiting in
that ‘preference have been served -except the
trunk in trouble which will finally ‘be ‘both the
highest numbered trunk and the lowest num-
bered trunk -waiting to be served. In this case
ff;wgsuccessive attempts to complete the call will
ail.

1f relay AL(8) reoperastes with reiays WA(S)
and ZA(8) operated, a circuit is closed from
ground at-contact 2 of relay ATL(&) over contact
2 of relay ZA(8) ‘to resistance Ai() in .shunt
of the winding -of relay WA causing relay
WA(8) torelease. Relay ZA(8) is held operated
over contact 2 of relay WA(8) and contact 2 of
relay AL(B).

Assuming -that the preference circuii of Tigs.
9 and 10 is the preference in trouble, relay
PGS(9) and SGS(8) are operated. When thess
relays are normal, ‘relay GRCI3) is held oper-
ated over its contact-4, conductor 18{4 to ground
over contacts 18 of relays PGS(§). and SGR(8).
When relay PGS(8) operates it connects con-
ductor '18i4 -over its contact 1l to conductors
925 and 825 and when relay SGS($) operates it
connects conductor 1814 over its contact {i to
conduciors 826 and 828, Conductcrs 825 and
825 :are normally grounded at contacts & and &
of .relay ZA(8). When relay WA(8) operates
and relay AL(8) releases, conductors 25 and
826 are connected -over contacts i and 4 of relay
WA(8) to ground -at-contacts 4 and 2 of relay
ALi(8). “When reélay -AL(8) operates for the sec-"
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ond time, while relay . ZA(8) is held operated, .

ground is removed from conductors 825 and 826
and relay GB(19) releases, opening the circuits
of relays PS(9), PGS(®9) and SGS9) so that
this: preference cireuit cannot function, but ealls
in other preference 8Toups may go through.

Relay GB(9), in releasing, lights lamp
GBU0) and connects battery to conductor 045
and ground to conductors 1816 and 01T and
over these conductors %o conductors 115, T16°and
17 to operate the alarm Ti2. In addition, relay
GB(10) removes battery from conductor 509 so
that gate relay G(5) of the trunk preference
cireuit cannot operate. No calls can be handled
in this preference but calls in other breferences
will be handled in the usual manner, )

‘The service assistant’s preference circuit is
brovided with g similar blocking relay GBS(T)
to prevent transfer of -calls to that position in
case of trouble thereat,

After the trouble hag been noted, the prefer-
ence may be restored to service by operating key
AR(T) thereby operating relay GBR(T) which
closes operating cireuits for all of the blocking
relays thereby operating relay GB({0) which
locks under the control . of relays PGS(9) and
8GS(9) and restores the circuit for gate relay
G(5).

A plurality of lamps are shown, circuits for
which' are brepared’ as different relays operate
but which are not normally lighted. When an
alarm-is sounded by the operation of alarm cir-
cuit 712, key TL(T) may be operated, in-turn
operating relay TI(T) to supply ground for light-
Ing the lamps whose circuits have been brepared,
thereby enabling the attendant to identify the
location of the trouble. Having located the
source of the trouble, key MJI-CO(T) may be
operated to silence the alarm.

To further assist in identifying cireyit troubles
a number of checking relays are provided. These
relays may be identified as relays CRI.(8),
» CGT2(8), CSS(1), and one relay for
each preference circuit including relays CPS(ig)
and CPS(i2):

The windings of relay CPS(| 0), for example,
are connected in parsllel with the two windings
of relay PS(9). As breviously described, when
the two circuits breviously traced for relay PS(9)
are closed, both windings of relay CPS( 18) are

broken, but in thig case relay CPS(i8) cperates,
in turn operating relay LPS([0) which: locks
under the. control of key LR(8) and lights lamp
LPS(10) to indicate the faulty circuit.

Relay CSS(1) berforms a’ similar function for
the service assistant’s preference circuit, while
relay CRL(g) similarly guards the circuits of
relay RI.(8). .

Relays CGTI(8) and CGT2(8) are operated in
series with the two windings of relay GT(D),
holding relay LGT(8) operated when either both
are operated or both are released, relay LGT(8)
being slow to release to cover the operate or
release time of the two relays. If only one relay
operates or releases, relay LGT(8) releases, lights
lamp LGT(8) and closes a shunt around its own
winding under the control of key IR (8).

This double winding arrangement permits the
breference circuits to continue to function, while
the. check relays. indicate wiring troubles which
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may: be repaired before they cause a serious cir-
cuit failure.

What is claimeq is:

1. In a telephone system including g plurality
trunk- eireuits arranged in Sequence, g plu-
rality of operator positions and switches for con-
necting said trunk circuits with said operator
bositions, an allotter for controlling said
switches, means responsive to the seizure of one
Or more-of said - trunk circuits to initiate the
operation of said allotter, means in said allotter
to select the seized trunk eircyit nearest the pe-
ginning of the Sequence, means in said allotter
to select the seized trunk eircuit nearest the end

means alternately effective, and means respon-
sive to the selection: of a seized trunk circuit to
operate one: of said switches to connect the se-
lected trunk ecireuit with ‘one of said operator
positions. ‘

2. In a telephone system including 5 plurality
of trunk circuits arranged in sequence, g plural-
ity of operator bositions arranged in sequence
and switches for
i i bositions, means to mark said
bositions available, an allotter for controlling
said switches, means responsive to the seizure of
one or more of said trunk cireuits to initiate the
operation of said allotter, means in said allotter
to select the seized trunk circuit nearest the be-

means in said allotter to select the seized trunk
circuit nearest the end of the sequence and the
available position nearest the end of the sequience,
means operated during each oberation of gaid
allotter to render said selecting means alter-
nately effective, and means responsive to the
selection.of a seized trunk circuit to operate one

:0f - said switches to connect the selected trunk

circuit with the selected: operator Dposition.
3. In a telephone system including g, plurality

- of trunks, a plurality of operator positions and
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a switeh for connecting any one of said trunks
with any one of said operator positions, a con-
trol eircuit common to sdid trunks and to said
operator positions for operafing said switeh,
means ab each of said positions to mark said
i other means at each of said posi-
said positions available, a seizing:
circuit for saig control cireuit means -operated
under the controi of one of said trunks to pre-
bare said seizing circuit, means under the con-
trol of the idle marking means at each position
to complete said seizing cireuit, a start circuit
for said control ¢ircuit, means. operated respon-
sive to the completion of said seizing cireuit to
brepare said start circuit, means under the con-
trol of the available marking means at each
position to complete said star$ cireuit, and means
operated responsive to the completion of said
start circuit for operating said switch to con-
nect said calling trunk with one of said available
bositions.

4. In g telephone system: including a plurality
of trunks, g plurality of operator Ppositions and

trol circuit common to said trunks and to said
operator positions for operating said switch,
means at each of said positions to mark said
Dosition idle, other means at each of said posi-
tions to mark said ‘position available, g seizing
circuit for saig control cireuit means operated
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under the confrol of one of said trunks to pre-
pare said seizing circuit, means under the con-
trol of the idle marking means at each position
to complete said seizing circuit, a start circuit
for said control circuit, means operated respon-
sive to the completion of said seizing cireuit to
prepare said start circuit, means under the con-
trol of the available marking means at each
position to complete said start circuit, means op-~
erated responsive to the completion of said start
circuit for operating said switch to connect said
calling trunk with one of said available posi-

tions, means operated responsive to the connec-

tion of said frunk with said one position to dis-
able said idle marking means and said available
marking means at said one position, means re-
sponsive to the disconnection of said trunk from
said position to restore said idle marking means,
and means operated responsive to the comple-
tion of said seizing circuit when all of said avail-
able marking raeans are disabled to reenable the
available marking means at those positions at
which said idle marking means has been restored.

5. Tn a telephone system including a plurality
of groups of trunk circuits, a plurality of operator
positions and switches for connecting said trunk
circuits with said operator positions, a control
circuit for said switches individual to each group
of trunks and operable through a cycle to oper-
ate a switeh to connect one trunk with one op-
erator position, means common to said control
circuits to render only one eontrel circuit opera-
tive at a time, timing means in said common
means, means operated by said control circuit at
the start of each cycle to initiate the operation
of said timing means, normal release means in
said common means operated by said control
circuit at the completion of a cycle to release
the operative control circuit, to permit the same
or another control cireuit to start a cycle and
to release said timing means, auxiliary releasing
means responsive to the complete operation of
said timing means to release the operative con-
trol circuit and said timing means, to indicate
the cperation of said timing means and to ini-
tiate & new cycle, means operated by said nor-
mal release means at the end of said new cycle
to cancel said indication, and means operated by
said auxiliary release means responsive to the
complete operation of said timing means during
said new cycle to disable the operative control
circuit.

6. In a telephone system including a plurality
of groups of trunks, a plurality of operator posi-
tions and switches for connecting said trunks
with said operator positions, a control circuit for
said switches individual to each of said groups
of trunks, circuit connections between said con-
trol circuits and said operator positions to assign
said operator positions to serve said control cir-
cuits, idle marking means at each operator posi-
tion, available marking means at each operator
position, a seizing relay for each control circuit,
means under the control of a calling trunk to
prepare the circuit for the seizing relay of the
control circuit individual to the group of trunks
including said calling frunk, means under the
control of the idle indicating means at each posi-
tion assigned to said individual control circuit to
complete the eircuit of said seizing relay, a chain
start circuit controlled by the seizing relays of
said eontrol circuits to arrange said control cir-
cuits in a definite order of preference, a start
relay for each control circuit, means responsive
to the operation of said seizing relay to extend
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said chain start circuit to the start relay of said
control circuit, means under the control of said
available marking means at each position as-
signed to serve said control cireuit to complete
said chain start cireuit to operate said start relay,
and means responsive to the operation of said
start relay to cause said control circuit to oper-
ate one of said switches to connect said calling
trunk with one of said available operator posi-
tions. ‘

7. In a telephone system including a plurality
of groups of trunks, a plurality of operator posi-
tions and switches for connecting said trunks
with said. operator positions, & control circuit for
said switches individual to each of said groups
of trunks, circuit connections between said con-
trol circuits and said operator positions to assign
ssid operator positions to serve said control cir-
cuits, idle marking means at each operator posi-
tion, available marking means at each operator
position, a seizing relay for each control circuit,
mesns under the control of a calling trunk to
prepare the circuit for the seizing relay of the
control circuit individual to the group of trunks
including said ecalling trunk, means under the
control of the idle indieating means at each po=
sition assigned to said {ndividual control circuit
to complete the circuit of said seizing relay, &
chain start circuit controlled by the seizing re-
lays of said control circuits to arrange said con-
trol circuits in a definite order of preference, &
start relay for each control circuit, means re-
sponsive to the operation of said seizing relay to
extend said chain start circuit to the start relay
of said control circuil, means under the control
of said available marking means at each posi-
tion assigned to serve said control circuit to com-
plete said chain start circuit to operate said start
relay, means yegponsive to the operation of said
start relay to cause 5aid control circuil to operate
one of said switches to connect said calling trunk
with one of. said available operator positions,
timing means common to said control circuits,
means responsive to the operation of any one of

45 said start relays to start the operation of said

timing means, normal release means responsive
to the connection of a calling trunk with an
operator position to release the operated start
relay and stop said timing means, other release
means responsive to the complete operation of
said timing means to release said operated start
relay, and means responsive to two complete
operations of said timing means to prevent the
subsequent operation of the seizing relay or the
start relay of the control circuit causing the two
operations of said timing means.,

8. In a telephone system including a. plurality
of groups of trunks, a plurality of operator posi-
tions and switches for connecting said trunks
with said operator positions, & control eircuit for
said switches individual to each of said groups
of trunks, circuit connections between said con-
trol circuits and said operator positions to assign
said operator positions to serve said control cir-
cuits, idle marking means at each operator posi-
tion, available marking means at each operator
position, a seizing relay for each control circuit,
means under the control of a calling trunk to
prepare the circuit for the seizing relay of the

- control circuit individual to the group of trunks

including said calling trunk, means under the
control of the idle indicating means at each
position assigned to said individual control cir-
cuit to complete the circuit of said seizing relay,
g chain start ecircuit controlled by the seizing
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relays of said conirol circuits' to arrange saig
control circuits in g
a start relay for each control circuit, means re-
Sponsive to the operation of said seizing relay to
extend said chain start cireuit to the start relay
of said :control circuit, means under. the control
of said dvailaple marking means. at each position:
assigned to serve said control eircuit to complete

definite order of preference,

Said chain start cireuit to operate said start re-

lay, means responsive to.the operation of said
start relay to cause said contro] cireuit to operate
one of said switches to connect said calling trunk
with one of saig available - operator positions,
timing meansg common to said control circuits,
means responsive to the operation of any one of
said start relays to start the operation of ‘said
timing means, normal release means. responsive
to the connection of 3 calling trunk with an
operator position to release the operated start re-
ldy ‘and stop said timing means, other release
means responsive to the complete operation of
said timing means to release said operateg start

of said timing msans to prevent the subsequent
oberation of the seizing relay or the start relay
of the control circuit causing the second com-
blete operation of said timing means,

8. In a telephone system including a DPlurality
of trunk. circuits arranged in sequence, g plu~
rality of operator Positions and switches for con-
necting said trunk circuits with said operator
positions, an allotter for controlling said switches,
means responsive to the selzure of one or more
of said trunk ecircuits to Anitiate the operation
of said allotter, a first chain ecircuit effective
to select the seized trunk circuit nearest the be-
ginning of the sequence, a second chain circuit
effective to select the seized trunk ecireuit nearest
the end of the sequence, means in said allotter
to alternately energize said first chain circuit
and said second chain cireuit,  and means con-
trolled by the. energized one of said chain cir-
cuits to operate one of said switches to connect
the selected trunk circuit with one of said oper-
ator positions, ‘

10. In-a telephone system including a plurality
of trunk circuits arranged in sequence, a plu-
rality of operator Dositions angd switches for con-
necting said trunk circuits with: said operator
bositions, an allotter for controlling said SWitches,
means responsive to the seizure of one or more
of said trunk circuits to initiate the operation
of said allotter, a first chain cireuit. effective tg
select the seized trunk circuit hearest the begin-
ning of the Sequence, a second chain circuit ef-
fective to select the seized trunk circuit nearest

operator positions,

11. In a telephone system including a DPlurality
of trunk circuits arranged in Sequence, a ply-
rality of operator positions arranged in sequence
and switches for connecting said trunk circuits
with said operator bositions, an allotter for con-
trolling saig Switches, means responsive to the
seizure of one. or more of said trunk circuits to
initiate the operation of said allotter, means to
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mark said positions available 1o said allotter, a
first chain eircuig effective to select the seized
trunk circuit nearest the beginning of the ge-
quence, a second chain circuit effective to select
the ‘available Dbosition nearest the beginning of
the sequence, a third chain circuit effective to
select the seizeg trunk circuit neares the end
of the séquence, a fourth chain ecircuit effective
to select the available position nearest the end

of the Sequence, means in said allotter alternately

said switches to connect the selected trunk eir-
cuit with the selected operator position.

12, In 5 telephone system including g plurality
of trunk circuits arranged in sequence, a plurality
of operator positions arranged.-in sequence and
switches for connecting said trunk circuits with
said operator bositions, an allotter for controlling
sald switches,

said allotter, first means in said allotter to select
the seized trunk cireuit nearest the beginning of
the Sequence, second means In said allotter to
select the seized trunk eircuit hearest the end of

- the sequence, discriminating means for alternate-

said discriminating means.

'14. In g telephone system including g plurality
of trunks, g plurality of operator positions and a
switch for connecting
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said control circuit to operate said switch to
connect said one trunk with one of said available
positions.

15. In o telephone system including a plurality
of groups of trunk circuits, a plurality of cperator
positicns and switches for connecting said trunk
circuits with said operator positions, a control
circuit for said switches individual fo each group
of trunks and operable through a cycle to operate
o switeh to connect one trunk with one operator
position, means common to said control circuits,
means whereby said common means renders only
one of said control cireuits operative ab 2 time,
timing means in said common means, means
whereby the start of each cycle by the operative
control circuit initiates the operation of said tim-
ing means, normal release means in said common
means, means wherehy the completion cf a cycle
by said operative control means operates said
pormal release means, means whereby said nor-
ma) release means releases the operative control
circuit, permits the same or another control cir-
cuit to start a cycle and releases said timing
means, auxiliary release means, means whereby
the complete operation of said timing means op-

vt
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érates said. auxiliary release means, means for
recording the operation of said timing means,
means whereby s2id auxiliary release means reé-
l1aases the operative control circuit, releases said
siming means, operates sald recording means and
smitiates o new cycle, means whereby if said nor-
mal release means is operated at the end of said
new cycle, said nhormal release means releases
said recording means, means to disable said op-
erative control circuit, and means whereby if said
auxiliary release means is operated by said timing
means during said new cycle, said auxiliary re-
lezse means operates said disabling means.
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