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York, N.Y., a corporation of New York 
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This invention relates to telephone systems 
and more particularly to the distribution of calls 
to operators at a service desk. 
The distribution of calls, all of which are of 

One type, to a plurality of operators is well known. 
However, the distribution of calls of a plurality 
of types to a 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 a 
definite order of preference in which the calls 
are to be handled, and the operators', positions 
are: Wired to make then available for handling 
only certain predetermined types of calls. 
Alternate calls of one type are directed to the 
highest and lowest numbered positions assigned 
to that type and if a number of calls of One type 
are waiting. at the same time, the calls on the 
highest numbered trunk and 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 a hold magnet individ 
ual to each operator's position. 
Means is provided for transferring calls from 

an operator'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 call 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 circuit 
times out during the operation of one preference 
circuit, the common circuit registers the failure 
but permits call distribution to proceed. If two 
Successive calls cause 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 a consideration 
of the following description in connection with 
the drawings, in which: 

Fig. 1 is a diagrammatic showing of the call distributing arrangement; 
Fig. 2 is a schematic showing of the various. preference circuits; 
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2 
Figs. 3 to 23 show the circuits in detail; 
FigS. 3 and 4 showing trunks of two preferences 

With the associated trunk lock-out circuits; 
FigS. 5 and 6 showing the trunk subgroup re 

layS of the two preferences and two crass-bar Switches; 
FigS. f. and 8 showing the common timing and 

Control circuits as well as the service assistant's preference circuit; 
Figs. 9 and 10 showing the first preference cir cuit; 

s. 11 and 12 showing the last preference cir. Cuit; : . 
ti Figs, 13 to 15 showing the first operator's posi iOll; 

FigS. 16 to 18 º showing an intermediate opera 
tor's position including the transfer circuit; 

FigS. 19 to 21 showing the last operator's posi tion; 
FigS. 22 and 23 showing the service assistant's 

position; - - 

Fig. 24, is a diagram showing the manner in 
Which FigS. 3 to 23 should be arranged and in 
addition indicating the functions of the various figures. 

In the detailed description, functional desig 
nations have been used. For convenience in lo cating the equipment in the drawings and in 
distinguishing similarly designated 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 calls, etc., 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 serv 
ices may be handled, and any desired Order of 
preference may be aSSigned to those Services 
handled. 
The various offices in the area, served by this 

service desk are provided with trunks individual 
to each type of: Service, and terminating in the 
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levels of a cross-bar switch 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 relay 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 0 is 
individual to trunk 00. When relay 0 or any 
other lock-out relay of the associated Subgroup 
operates, it operates subgroup relay 20. When 
relay 20, or any other subgroup relay of the 
group, operates, it operates group relay 26. 

In the control equipment there are five pref 
erence circuits 30 to 38, one for each trunk 
group and thereby for each type of Service. The 
operation of a group relay, such as relay 26, in 
response to a call for a particular type of Serv 
ice, prepares the corresponding group preference 
circuit, such as group preference 30, for Opera 
tion. However, due to the preference arrange 
ment all calls in preference No. 1 take precedence 
over calls in preference No. 2 and So on. 
Any necessary number of operators' positions 

may be provided, the typical arrangement shown 
in Fig. 1, using nineteen operators' positions 4f 
to 59. These positions are assigned to Serve 
particular preferences by suitable cross-connec 
tions between the position and the preference 
circuits 38 to 34. In the arrangement shown, 
positions 1 to 4 serve all preferences, positions 
5 and 7 serve preferences 1, 2 and 5, 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 60 in which each Select magnet 
such as magnet 6 is individual to a pair of 
trunks, such as trunks, 8 and and each hold 
magnet such as magnet 62 is individual to an 
operator's position. Such as position 4, 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 a 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 as trunk 28, the associated lock-out 
relay 2 8 is operated. Relay 28 locks up over 
a circuit (not shown) and operates gate relay 220 
which opens the operating circuits for all of the 
lock-out relays, to prevent Subsequent calls from 
being effective. The gate relay 22) initiates the 
operation of the Corresponding preference cir 
cuit 230, 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 240 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 24 to 243 represent posi 
tions Wired to serve preference No. 2. The con 
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4. 
tacts of the trunk lock-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 24 is available and that preference 
23G is in position to activate the chains that 
start With the lowest numbered relay, ground 
will be connected to conductor 253, over back 
contacts of the unoperated lock-out relays 20, 
2: , etc., of the lower numbered trunks and the 
front contact of relay 28 to the winding of select 
magnet 256 which prepares the Cross-points of 
level 252 in the cross-bar Switch 265). After Select 
magnet 25 has operated the preference circuit 
238 connects ground to conductor 253, complet 
ing a circuit over the front contact of relay 240 
to the Winding of hold magnet 254 which oper 
ates the corresponding cross-point in the level 
prepared by select magnet 25. This croSS-point 
is shown in more detail at 255. 

It will be observed that, had relay 23 been 
operated, in response to a call on trunk 29, the 
same select magnet and therefore the same cross 
point would have been operated. Cross-point 255 
closes through the talking conductors of trunks 
28 and 299 to operator's position 25 S. The even 
numbered trunk, trunk 28, is normally connected 
With the operator's talking circuit, but for odd 
numbered trunks, relay 257 is operated as shown 
in the detailed circuits to connect the odd-num 
bered trunk, trunk f9, to the operator's talking 
circuit. If the preference circuit 23 were in its alter 
nate position, it would ground conductors 258 
and 259, conductor 258 being extended over the 
back contact of relay 29 and the front contact 
of relay 28 to the select magnet 25, while con 
ductor 259 is extended over back contacts of 
relays 242 and 24 and the front contact of relay 
240 to the hold magnet 254. 

If now, lock-out relays 20 and 29 were both 
operated to indicate that the corresponding 
trunks Were Waiting for service and both relays 
34 and 242 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, 2 to 
the Select magnet aSSociated with the first trunk 
and ground. On conductor 253 would be extended 
as before to hold magnet 254 so that, the call on 
the first trunk would be served by the first posi 
tion. During the next cycle of operation of pref 
erence circuit 23, ground on conductor 258 would 
be extended as above traced to select magnet 25 
While ground on conductor 259 would be extend 
ed over the front contact of relay 242 to the hold 
magnet individual to that position so that the 
highest numbered trunk would be served by the 
highest numbered position. 
A Service assistant's position 26 is provided, to 

which calls may be transferred if necessary, this 
position being connected 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. 

DETAL LED DESCRIPTION 
Single call 

The operation of the circuits in extending a 
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call on one trunk to an operator's position will 
be described first. The effect of the preference 
circuits on the handling of a number. Of simulta 
neous calls will be described hereinafter. 
ASSunning that trunk circuit 3 is seized by 

an operator Wishing rate and route information, 
relay L(3) is operated over the seizing circuit, 
closing an obvious circuit for relayL (3). Relay 
L.f. (3) operates, closing a circuit from battery 
over its contact 4, contact 2 of relay FL(3), con 
tact 4 of relay CO(3), through the winding and 
over contact 5 of lock-out relay LOi (3), conduc 
tor 30 f, to ground at contact 5 of gate relay G (5). 
Relay. LOE (3), which is individual to trunk 300 
in the trunk preference circuit, operates in this 
circuit and locks to ground over its contact 6, in 
dependent of relay G(5). At the same time, relay 
If (3) closes a circuit from ground over its con 
tact 2, contact of relay CO(3), through the in 
dividual calls waiting lamp CW (3) to battery, 
lighting lamp CW2(3) as an indication that a 
call is waiting for service on the associated trunk. 
In addition, relayL (3) closes a circuit from the 
ringing source 302, through resistance lamp 
RT(3), condenser R(3), contact of relay Li (3), 
contact 5 of relay CO(3), to conductor 303 lead ing to the calling operator's position. 
The operation of relayLO (3) in the trunk 

preference circuit closes a circuit for subgroup 
relay GP? (5) which may be traced from ground, 
Supplied from the trunk circuit. 39, over contact 
2 of relay Li (3) and contact l of relay CO (3) , 
contact 2 of relay L.O. (3), conductor 35, Wind 
ing of relay GP (5) to battery. In addition, relay 
LOf (3) at its contact T, closes a circuit for lamp 
CT (3) and prepares other circuits which will be traced when completed. 
Subgroup relay GP (5) closes a circuit for gate 

relay G. (5) which may be traced from ground 
over contact 5 of relay GP (5), winding of relay 

O 

20 
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40 
G (5), conductor 500, to battery over contact 3 of . 
normally operated relay GB (10) in the associated 
preference circuit. Relay. GP (5) also prepares 
other circuits, which will be traced hereinafter. 
Gate relay G (5), in operating, disconnects 

ground from i conductor 30 Í and from the wind 
ings of all other relays like relay LOf (3) included 
in this trunk group, thereby preventing the oper 
ation of any other lock-out relay in response to 
calls On other, trunks of the group. If, at this 
time, a call should come in on trunk 3 i, relay 
LO2(3) cannot operate. Lamp CW2(3) is lighted 
in a circuit similar to that traced for lamp CW; (3) 

of the two conductors. 

6 
One of these main conductors is a battery feed 

conductor and another is a ground feed conduc 
tor. The gate relay for each preference connects 
battery to the two ends of the battery feed con 
ductor and ground to the two ends of the ground 
feed conductor. For preference No. 1, to Which 
relay G (5) is individual, the battery feed con 
ductor i may be identified as conductor i 600, to 
which battery is connected at One end over Con 
ductor : 5) and at the other end over conductor 
562. The corresponding ground feed Conductor 
may be identified as conductor 60, to which 
ground is connected at one end over conductor 
503, and at the other end over conductor 504. 
Branches of conductors 60 and 60 are ex 
tended to each 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 PS (9), is operated which extend 
through all of the operators' positions. For pref 
erence No. 1 these tWO conductors may be iden 
tified as conductors 604 and 605. Branches of 
these conductors also extend to those positions 
which are assigned to Serve that preference. In 
order to test these conductors for continuity, relay 
PS (9) has two, windings, one Winding connected 
to 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 parallel. 
When an operator's position is occupied, the 

position is marked occupied by the operation of 
a relay when the operator inserts the plugs of 
her headset in the jacks of the position. For 
example, When the plug of headset it is in 
serted in jacks 43 l and í 402 of position No. 1, 
a circuit is closed from ground over contact, 2 of 
jack 33i, contact 2 of hold key H(4), contact 
2 of rei.ease key R. (4), conductor 43 to battery 
through the winding of relay PO(3), operating 
that relay to mark the position as occupied. 
When an operator's position is idle the relays 
like relayS Li (3) and L2(3) are not operated. 
In order to equalize the traffic among the oper 

atoi's, as each operator of a group assigned to a 
particular type of service answers a cail, her 
position is held unavailable until all of the group 
have answered a call. When the last position of 
the group is made unavailable, a relay individual 
to that type of service, for example relay PB (33), 

and lamp CO2(3) is lighted in parallel with lamp 
CW2(3) over contact of relay LO2(3). 
Relay G(5) also connects battery to conductors 

50 and 522 and ground to conductors 593 and 
504 to initiate the operation of the associated 
preference circuit and the selection of an oper ators position. 

In order to provide a completely flexible, ar 
rangement by which operator positions may be 
assigned to preferences, a plurality of main con 
ductors are provided for each preference, to which 
main conductors, branch conductors are cross 
connected to the positions assigned to serve the 
various preferences. To safeguard the uninter 
rupted operation of the call distribution, in many 
cases connections are made from the preference 
circuit to each end of the main conductors, with duplicate circuits over which the preference cir 
cuit may function even if the main conductor is 
broken. Means, to be described hereinafter, is 
provided to detect and indicate a breakin one of 
the main conductors:- - , ,'',' ..........!! ........:::.:.::::. . . '.', .)':'.'?? 

55 

60 

65 

70 

is operated, as will be described hereinafter, con 
necting ground to conductors 96), if, etc., 
leading to each position of the group. At the 
positions which are idle and occupied this ground 
completes a circuit for operating a relay to make 
those positions available. For example, assuming, 
that relay PO(is) is operated to indicate that 
position No. 1 is occupied and relay L2(E3) is 
released to indicate that the position is idle, 
ground connected to conductor 600 compieties a 
Circuit over contact 8 of relay PO (A 3), contact 
3 of Irelay L2 (i 3), Winding of relay P(3), con 

tact of relay L2(3) to battery. Relay P (E3). 
Operates in this circuit to mark the position avail 
able, and connectS ground over its contact 5 to 
conductor (82 to provide a holding circuit, for itself independent of relay PBCO). 
Therefore, assuming position No. 1 is assigned 

to serve preference No. 1, including trunks such 
as trunk. 39, and that the position is occupied, 
idle and available when relay G(5) operates con 
necting battery to conductor f600 and ground to 
conductor 1604, a circuit is closed from battery 
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on conductor 600, branch conductor 300, con 
tact 6 of relay LA (A 3), contact I of relay PO ( 3), 
branch conductor 34, to one end of the first 
Start conductor 64 and thence over conductor 
985, right winding of relay PS (9), conductor 902, 
contact of normally operated relay GB ( 0), 
Conductor 62, to the other end of the other start 
Conductor 683 and over that conductor to branch 
conductor 33, contact 9 of relay PO (3), con 
tact of relay L2(3), branch conductor 39 to 
ground on Conductor 6i. A circuit through the 
left Winding of relay PS (9) may also be traced 
from ground on conductor 80, branch con 
ductor 36A, contact 6 of relay L2(3), contact 9 
f relay PO ( 3), branch conductor 303, to the 
One end of start conductor 503 and thence over 
conductor 9), lift winding of relay PS (9), con 
ductor 3, contact 5 of Irelay GB ( ), conductor 
SE3, to the other end of start conductor 604 
and over that conductor to branch conductor 
| 304, contact of relay PO (3), contact 6 of 
Irelay LÉ (3), branch conductor 309 to battery 
on conductor 60. Relay PS (9) operates in 
either or both of these Wo circuits. 

Battery through the left winding of differential 
relay CPS (A2) is connected to conductor 902 in 
parallel with the right Winding of relay PS (9), 
While grond through the right Winding of relay 
CPS (; 3) is connected to conductor 903 in parallel 
with the left winding of relay PS (9). When the 
above-traced circuits are closed for relay PS (9), 
Conductor 92 is extended to ground on conductor 
i65 and conductor 933 is extended to battery on 
conductor 6. So that the two windings of relay 
CPSC () are energized, but due to its differential 
Winding relay CFSC () does not close its contact 
during normal operations of the preference cir 
cuit. However, if one of the preference start cir 
cuits fails to be completed, relay CPS (0) does 
Operate to perform functions which will be de 
Scribed hereinafter. When relay PS (9) operates, it closes circuits 
for operating relays PGS (9) and SGS (9). The 
circuit for relay PGS (9) may be traced from bat 
tery, contact 7 of relay ARL (8), contact 2 of re 
lay R.L (8), conductor 886, contact 4 of relay 
GT (), contact of relay SS (), conductor 7GO, 
contact 2 of relay PS (9), conductor 904, and 
thence over two branch conductors 664 and 905 
to the two ends of a main conductor 698 ex 
tending through all positions. With position No. 
1 available as above assumed, conductor 608 is 
Connected over branch conductor 308, contact 

of relay P (E3) and branch conductor 395 to 
main conductor 685 which is connected at the 
two ends over branch conductors OO6 and 997 
to conductor SS5, winding of relay PGS (9), con 
ductor $36, contact 8 of relay GB ( ) to ground. 
Relay PGS (3) operates in this circuit and locks 
in a circuit from ground at contact 8 of relay 
GE (23) and through its winding over its contact 
8, conductor 392, contact of relay SPGS(T) to 
battery on conductor 83. 
A branch of the above-traced circuit extends 

fron battery to conductor 964, and thence over 
contact of relay PGS (9), conductor See, 
through the winding of Irelay ADP (0), conductor 
f338, contact of relay SGS (9), conductors 939 
and 69, contact 3 of relay R.L. (8), contact 4 of 
i'elay ARi(8) to ground. 
The circuit for relay SGS (9) may be traced 

from battery at contact 8 of relay ARL (8), con 
tact of relay R.L. (8), conductor 80 , contact 5 
of Irelay GT(7), contact 5 of relay SS (7), con 
?????or 70?, contact As of relay PS (9), conductor 
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90, and thence over two branch conductors 09 
and lot to the two ends of main conductor .697 
Which extends through all of the positions. As 
Sunning position No. 1 available, conductor 608 is 
connected over branch conductor 39, contact 
6 of relay P(23), branch conductor 306 to main 
Conductor 666, the two ends of which are con 
lected over branch conductors and 2 to 
conductor 9 , winding of relay SGS (9), con 
ductor 9.2 to ground over contact 6 of relay 
GB ( 0). Relay SGS (9) operates and locks in a 
circuit from ground on conductor 9 2, winding 
and contact 8 of relay SGS (9), conductor 93, 
contact of relay SSGS (7) to battery on con 
ductOr 30 f. 
A branch of the circuit for relay SGS (9) ex 

tends from battery to conductor 9 () as above 
traced, over contact 4 of relay SGS (9), con 
ductor 9.f4, Winding of relay ADS (48), conductor 
: 3, contact of relay. PGS (9), conductors 95 
and 6:5, contact 4 of relay R.L.(8), contact 3 of 
relay ARL (8) to ground. 

If no operator is available to serve this choice, 
the circuits of relays PGS (9) and SGS (9) will 
be open and in this event relays ADP(A$) and 
ADS ( í) operate to perform functions to be de 
SCribed hereinafter. However, relays A DÈP ( ) 
and ADS (8) are slow to operate and the oper 
ation of either relay PGS (9) or SGS (9) will pre 
VeInt the operation of either reiay ADP ( ) or 
AOS (3) . 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 
aridi the lowest-numbered trunk of such a grOU) 
to the lowest-numbered position availabie. For 
this purpose relays WP(S) and ZP (3) are ?IO 
vided, these relays being either both operated or 
both released when the preference circuit is idle. 
ASSuming that relays WP(9) and ZP (9) are re 
leased at this time, the operation of relay FGS (9) 
closes a circuit from battery through resistance 
Pi (9), Winding and contact is of relay WP(9), 
contact 6 of relay PGS (3), conductor 9A6, contact 
3 of relay AIDS (10), contact 2 of relay ADP ( ) 
to ground. A paraiel circuit is closed from con 
tact 4 of relay WP(9) over contact G of relay 
SGS (9), conductor 937, contact of relay 
ADP (?Ü)), contact 2 of relay AIDS(g) to grOUlind. 
Therefore, with either relay. PGS (9) or relay 

SGS (9) operated, relay WP (9) operates and 
locks to ground over its contact 5. The Opera 
tion of relay WP (9) closes a circuit from ground 
Over its contact 5, winding of relay ZP (9), re 
sistance P2(9) to battery, but relay ZF (9) can 
not operate, since ground on the Operating cir 
cuit for relay WP (9) is connected over contact 
of relay ZP (9) to resistance P2 (9) in shunt of 
the Winding of relay ZP (9). Relay WP (9) at its 
contact f closes an obvious circuit for relay 
HM (9) which is both slow to operate and slow 
to release. 
To insure that both relays FGS (3) and SGS (9) 

Operate if either is operated, relay PGS (9) closes 
a Supplementary operating circuit for relay 
SGS (9) which may be traced from ground over 
contact 6 of relay GB (9), conductor 92, wind 
ing of relay SGS (9), conductor 9. , contact 
of relay. PGS (9), to conductor 93 and thence 
to battery as previously traced. Similarly, relay 
SGS (9) closes a supplementary operating circuit 
for relay PGS (9) which may be traced from 
ground-over contact 8 of relay GB (FO), conductor 
906, Winding of relay PGS (9), conductor 905, 
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contact 5 of relay SGS (9) to conductor 907 and thence to battery as previously traced. 
With relays PGS (9) and SGS (9) operated, 

indicating that a position is available to serve 
this call, a circuit is closed from ground on con 
ductor $5 as above traced, contact 2, of relay 
PGS (9) or from ground on conductor. 389 over 
contact. 2 of relay SGS (9), contact. 5 of relay 
ZP (9), conductor. 98, contact 2 of relay GPI (5), 
conductor 505, contact 9 of relay LO (3), con 
ductor 306 to battery through the winding of 
select magnet SMO (5) individual to trunks 300 
and 3 if to prepare for the connection of trunk 300 to a position. 
Abranch of this circuit extends from conductor 

306 in paralel with magnet SMO (5) over con 
tact 4 of relay LO(3), conductor 3C 7, contact 4 
of relay GP (5), conductor 506 to battery through 
the winding of relay L(9). Relay L(9) operates 
in this circuit to indicate that the odd-numbered trunk is being served. 

Relay. HMC9) operates after an interval, due 
to its slow characteristic, during which the select 
magnet operates and the select fingers come to 
rest. With relay HM (9) operated, battery is 
connected over contact 3 of relay. PGS (9) or 
contact f2 of relay SGS (9), contact of relay 
HM(9), contact 8 of relay ZP(9), conductor 99, 
contact. 2 of relay P(3) to ground through the 
upper winding of relay SP (13) 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 relayL (9), con 
tact of relay ZP(9) over contact 5 of relay 
PGS (9) or contact of relay SGS (9), conductor 
920, contact 4 of relay. SP (13), conductor 336, 
to battery through the winding of relay OEC4). 
Relay OE (4) operates in this circuit. 
The operation of select magnet SMO(5) closes 

a circuit from ground over its auxiliary contact, 
Over Conductor's 50 and 508 to the two ends of 
main conductor 602. With relay SP (13) op 
erated, individual to position No. 1, conductor 
602 is connected over branch conductor 302, 

contact 5 of relay SP (3), conductor 328 to 
battery through the winding of hold magnet 
HM (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 
H.M. (5) closes cross-point 509, connecting trunk 
300 to position No. 1. 

Returning to the operation of the preference 
circuit, relays PGS (9) and SGS (9) close two 
circuits for operating relay GT (T) in the common 
equipment. One of these circuits may be traced 
from ground through the winding of relay 
CGT (8), conductor 892, contact 3 of relay 
PGS (9), conductors 924 and 24, left winding of 
relay GT (), conductor O2, contact 2 of relay 
PGS (9) to battery. The other circuit may be 
traced from ground through the winding of relay 
CGT2(8), conductor 863, contact 3 of relay 
SGS (9), conductors 921 and 72, right winding 
of relay GT (?), conductor 763, contact 3 of relay 
SGS (9) 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 () is also operated, connecting bat 
tery over its contact 2 to resistances T (7) and 
T2 (7) so that relays WT (7) and ZT (7) may op 
erate under the control of interrupter CS(T) to 
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measure a time interval. In addition, relay 
GT (T) opens the operating circuits for relays 
PGS (9) and SGS (9), but these relays are locked 
under the control of relays RL (8) and ARL (8). 
When the hold magnet HM. (5) operates as 

above described, it closes a circuit from ground 
Over its contact 2, conductor 50, contact 3 of 
relay SP (13), conductor 329 to battery through 
the lower winding of relay SO(4). Relay 
SO(4) operates in this circuit and closes a cir 
cuit connecting relay L(4) to the trunk circuit. 
Relay SO( 4) is slow to operate to permit the 
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cross-point contacts to be closed by hold magnet 
HM; (5) before the circuit of relay L(24) is com 
pleted. The circuit for relay L(4) may be 
traced from battery through the Winding of relay 
FL.(3), lower right winding of repeating coil 
A? (3), conductor 398, contact 4 of cross-point 
589, conductor 5 , , contact, 2 of relay OE (F 4), 
contact, of relay SO (14), over contact 2 of 
relay FL(A) or over contact of flashing key 
FIL(4), and contact 5 of release key R. (4) to the 
Winding of relay L. (4), contact 4 of key R(4), 
contact 5 of relay OE (4), conductor 404, con 
tact 3 of cross-point 599, conductor 389, upper 
right winding of repeating coil A (3) to ground 
at contact 3 of relay Lt. (3). In addition, relay 
SO(4) closes, a locking circuit for hold magnet 
HM, (5) which may be traced from battery 
through the winding of magnet HM. (5), contact 
t of magnet HMI (5), conductor 5 i2, contact 3 of 
relay. SO(6) to ground at contact 2 of jack 40. 
In the trunk circuit 338, the operation of relay 

FL(3) closes a circuit from battery over contact 
4 of relay II (3) , contact , I of relay FL (3) , to 
ground through the winding of relay CO(3). 
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Relay CO(3) operates and locks, over its con 
tact 2 to battery over contact 5 of relay I (3). 
At its contact , relay. CO(3) opens the circuit of 
lamp CWO (3), and at its contact 5 opens the 
ringing tone circuit. In addition, at its contact 
4, relay CO (3), opens, the circuit of relay LOE (3) 
in the trunk preference circuit which releases. 
At the operator's position, relay L. (4) closes 

a holding circuit for relay SO(4) which extends 
from battery over contact of relay L( 4) to 
ground through the upper winding of relay 
SO(4). Relay L. (4) at its contacts and 2 
connects battery over conductors 435 and 4G6 
to ground through the two windings of relay 
Lí (43) operating the latter relay. Battery on 
conductors 405, and 46 is extended over Con 
tacts 2 and of relay SP (23), conductors 326 
and 32, to ground through the windings of re 
lease relay RL (8) in the common equipment. 
RelayL (3) when operated as above described, 

closes a circuit from ground over its contact 
5 to battery, through the winding of relay L.2 (E3). 
Relay L2(F3) operates and locks over its contact 
i and conductor 322 to ground at contact 2 
of relay SO(4). Ground on conductor. 322 also 
provides a locking circuit for relay OEC 4) over 
contact 3 of that relay. - 
In addition, relayL ( 3) closes a circuit from 

tone source 323, condenser 324, contact of 
relay Li (; 3), conductor 325, contact 3 of re 
lay T (fi), contact 2 of relay T3 ( ), contact 
3 of relay CT(4), contact 3 of key FL(4), con 
tact of key H(4), contact 3 of key R. (E4), left winding of the operator's repeating coil 
A (is), contact of key. R(4), contact 3 of key 
H(s), contact, of relay CT (4), conductor 
4, contact 4 of relayL (3) to ground. This 

s tone is transmitted through the right winding of repeating coil A(14) to the operator's tele 
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PGS (fil); or contact of relay SGS ( ), con 
tact 2 of relay HMC), contact of relay ZP(fi), 
conductor t60, contact 3 of relay P( 9) to 
ground through the lower winding of relay 
SP (29), thereby choosing the highest numbered 
available operator position to serve the call. 
With relay ZP( ) operated, a circuit is closed 
from ground connected to conductorS $ 3 and 
95 as previously, traced, over contacts 2 of re 
lays SGS ( ( ) and PGS (; ), contact, 3 of relay 
ZP(A), conductor Oi, contact 3 of relay 
GRS (6), contact 7 of relay GP3 (6) and similar 
back contacts of the intermediate Subgroup re 
lays, contact S of relay GPS (6), conductor $53, 
contact 3 of relay LOE (A), conductor 335 to bat 
tery through select magnet SMS (8) to prepare 
the cross-points of the corresponding level. A 
branch of this circuit extends from conductor $85 
over contact 4 of relay LO 3 (4), conductor 46, 
contact of relay GP (6), contact 3 of relay 
GP3 (S), contact of relay GPS (6) and COrre 
sponding contacts of the intermediate Subgroup 
relays, conductor 686 to battery through the 
winding of relay R (t ) as an indication that the 
even trunk of the pair served by one cross-pint 
is to be served. With relay R( ) operated the 
circuit, for operating relay OE (23) is opened and 
the latter relay does not operate. The talking 
conductors is and 488 of trunk & are Con 
nected over contacts and 2 of the cross-point 
closed by the hold magnet individual to position 
No. 29 (not shown) to conductors 255 and 238 
which extend over back contacts and 5 of relay 
OE(2) to the winding of relay (23) and the 
operator's repeating coil A(2). 
When the connection has been completed, 

release relay R.L (8) is operated, and relays 
PGS ( ), SGS ( ), GT (7) and LO 6(4) released. 
However, relay GPA (6) is held operated by relay 
O; (5) due to the call on trunk 493, and in turn 
holds relay G. (6) operated. If there is an occul 
piedi position at which the operator is not btisy 
with a call, relay PS (1 ) will also be held oper 
ated. No positions available 
Assuming that no higher preference calls have 

been received, relay PS (f) attempts to operate 
relays PGS ( ) and SGS ( ). However, posi 
tions No. 1, No. 4 and No. 29 have now each been 
used and rendered unavailable by the release of 
relays F (3), P (6) and PC 9). Assuining that 
all the other positions have also been made un" 
available, the circuit, closed by relay PS (; 3) frolin 
battery on conductor 7 over contact 3 of relay 
PS (9), the corresponding contacts of the inter 
mediate PS relays and contact 2 of relay PSC) 
to conductor 02 for operating relay SGSCA) 
extends over contact 3 of relay SGS ( ), Con 
ductor 3, winding of relay ADS (2), con 
ductor 29, contact of relay PGS ( ) to 
ground over conductors 5 and 815. The cir 
cuit closed from battery on conductor 6 over 
contact of relay PS (9), the corresponding cont 
tacts of the intermediate PS relays and contact 
l of relay Ps(ii) to conductor i 94 for operat 
ing relay. PGS (; ), extends over contact 3 of 
relay PGS ( , ), conductor if 85, Winding of relay 
ADP (2), conductor 20 , contact of relay 
SGS ( ) to ground over conductors 9 and 
09. Relays AIDS (2) and ADP (2) are slow 

to operate, and if a position were available to 
serve trunk group No. 5, the operation of relays 
PGS ( ) and SGS ( ) would open the above 
traced circuits before relays ADS (f2) and 
ADP (2) can operate. Assuming that no posi 
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tions are marked available, relays ADS (2) and 
ADP (2) operate, closing obvious circuits for op 
erating relay PS (2). Relay PB ( 2) connects 
ground to conductors 89, 38. , 292, etc., there 
being a Separate conductor for each position that 
Serves this preference. To obtain Sufficient con 
tacts for this purpose, the operating circuits of 
relay FB(S2) may be extended over contacts 
and 2 of that relay to operate similar relays. 

ASSuining that position No. 1 is now idle so 
that reiayS EL 4 (3) and L2 (3) are released, 
ground Ch. coilsiuctor A833 completes a circuit 
ever contact & of relay PO ( 3), contact 13. of re 
lay L3 (S3), winding of relay P(; 3) to battery 
at contact : 3 of relay J.2 (3). Relay P(13) op 
erates and connects ground over its contact 5 
to conductor 335 to lock itself under the control 
of relay L. (AS) and to mark the position avail 
able. Cther positions which are idle and Occui 
pied and aSSigned to Serve trunk group No. 5 
Will also be made available. With one or more 
positions inade available, relays PGS ( ) and 
S.G.S ( ) Yay operate and the call on trunk 
it be extended to an operator's position in the 
maininer previously described. . 
ASSunning that position No. 1 is selected to 

serve the call on trunk 493, cross-point 697 will 
be operated, followed by relay SO(4), whereupon 
a circuit is closed frona battery through the 
winding of relay Fi, (4), lower right winding of 
repaating coil. A(t), conductor 689, contact 4 
of cross-point, $34, conductor 5 , contact 2 of 
relay OE (A), contact of relay SO (4), con 
taet 2 of relay F'L (A 4), winding of relay Lu (4) , 
contact, 3 of key RC 4) contact 3 of relay OEC4), 
conductor A&E, contact 3 of cross-point 60, 
conductor & 8, upper right winding of repeating 
coil A(4) to ground at contact 3 of relay I (4). 

F.sjay 31,(A) closes a circuit, from battery over 
contact 3 of relay L, (g) , contact 2 of relay FL, (4) 
to ground through the winding of relay CO(4). 
Relay CO(4) operates and locks over its contact 
2 to battery over contact 5 of relay L. (4). 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(4) are short-circuited over con 
tacts 3 and 3 of relay TR, (4). Relay CO(4) in operating connects a high tone, 
supplied to conductor A 8, through condenser 
TN (4), contact 3 of relay CO (A), contact 6 of 
relay TR. (8) to conductor 439 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 FI (EA). 
As soon as relay L2(3) operated, in response 

to the operation of Irelay L( S) a circuit was 
closed from battery through the winding of relay 
FL (44), conductor 403, contact 2 of relay 
L2(3), conductor 327 to ground at contact 4 
of key F. (A4). Relay FL (S4) in operating opens 
one branch of the circuit of relay L. (A4). When 
now, key FT, (EA) is operated, the circuit of relay 
FL (; ) is opened and that relay releases after 
an interval determined by its slow-to-release 
character. At its contact , key FL (i) opens 
the talking circuit, causing relay Fil (4) to release. 
In addition, key FI, (4) connects battery through 
resistance A (H), over contact of relay FI (4), 
contact 2 of key FIL(4), contact 5 of key R. (4) 
to the winding of relay L. (4) to hold that relay 
operated. Key F. (EA) at contact, 3 opens the 
circuit through the operator's repeating coil 
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A(f4) to prevent clicks in the operator's tele phone. 
The release of relay FL (4), in the trunk cir 

cuit, closes a circuit from ground through the 
right winding of relay TR(4), contact 4 of relay 
CO (4), contact 3 of relay FL (4), contact 4 of 
relay: L (4) to battery. Relay TR(4) operates 
and closes a locking circuit for itself from ground 
through its left Winding and over its contact 5 
to battery over contact 5 of relay Li (4). With 
relay TR(4) operated, 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 its contact 
4 short-circuits resistance A(4). 
When relay FL(f4) releases, the holding cir 

cuit of relay L(4) is opened and the connec 
tion of the latter relay to the two trunk con 
ductors is restored, permitting relay FL (4) to 
reoperate as weill as relay FILI (4). Relay: F'LI (4) 
short-circuits the lower winding of relay L. (4) 
to reduce the resistance in the incoming circuit 
as a supervisory signal to the originating oper 
ator. 
circuit through the left winding of repeating coil 
AC f4) 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 (5). At contact l, key 

When key FL (4) is restored the talking is 
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SA-LP (5) lights a lamp MPC5) individual to 
that position. At its contact 2, key SA-LP (5) 
connects interrupted ground Supplied by relay 
INT (5) to lamp SC (5). 
may insert her headset plug into the Spare jacks 
at the position, and find out what the difficulty 
is. Key SA-LP (5) is then released. If the 
service assistant finds that the information re 
quired may take some time to obtain, she will 
instruct the operator at position 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 
500 and 50. 
In order to transfer the call, the operator at 

position No. 1 operates key TR-SAC 5). With 
this key operated a circuit is closed from battery 
through the winding of relay, STC5), conductor 
502, contact iO of relay CT (4), conductor f409, 
contact of key TR-SA(5), conductor.503, con 
tact f of relay SO(22), conductor 2200, contact 
2 of relay ST(2), conductor 2 00, contact 3 of 
relay. ST(8), conductor 800, 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(f5). It 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 (15), or the cor 
responding relay of any other position operates, 
it renders the TR-SA keys at all positions 
ineffective. 
Key TR-SA(5) 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 

The service assistant 
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locks over its contact 5, conductor 220 to ground 
at contact 5 of relay STC 5). 

Relay STG (22) closes battery and ground to the 
Service assistant's preference circuit of Fig. 7, 
closing a circuit from battery over contact 6 of 
relay II (22), contact 7 of Irelay STG (22), con 
ductor 2202, right winding of relay SS (), contact 
3 of relay GBS (Ti), conductor 704, contact 2 of 
relay STG (22), contact t of relay Li (22) to 
ground. A Second circuit is closed from battery. 
Over contact 5 of relay Li (22), contact 6 of relay 
STG (22), conductor 2203, contact 5 of relay 
GBS (7), left winding of relay SS (TI), conductor 
05, contact 3 of relay STG (22) to ground over 
contact 3 of relay Lill (22) . 
Relay SS (1) occupies the first position in the 

preference chain. If relay GT (T) is not operated, 
Or aS soon as that relay releases following the 
completion of a previously started connection, 
relay SS (1) closes a circuit from battery on con 
ductor 800, contact 4 of relay GT (7), contact 2 
of relay SS(T) winding of relay SPGS(1) to 
ground at contact 8 of relay GBS (7) and a second 
circuit from battery on conductor 80 , contact 5 
of relay GT (1), contact 4 of relay SS (), wind 
ing of relay SSGS(T) to ground at contact 6 of 
relay GBS(T). Relay SPGS(T) operates and 
locks over its contact 6 to battery on conductor 
800, while relay. SSGS(T) operates and locks over 
its contact 6 to battery on conductor 80?. 
Relay SPGS(7) closes a circuit from ground on 

conductor 85 to conductor. 796, while relay 
SSGSC) closes a circuit from ground on con 
ductor 809 to Conductor 106, the circuit extending 

5 thence over contact of relay STC (22), conductor 
2204, contact 2 of relay ST(f 5), conductor í597, 
to the set of croSS-points individual to operator 
position No. 1 in the croSS bar Switch. Assuming 
that cross-point 509 is closed to connect trunk 
360 with position No. 1 as has been previously 
described, the above traced circuit extends over 
contact 5 of croSS-point 509 to battery through 
the Winding of select magnet SMO (5) individual 
to the pair of trunks including trunk 36 C. 

5. Relay SPG.S () at its contact 5 and relay 
SSGS(T) at its contact 2, connect ground to 
conductor TO7, completing a circuit over contact 2 
and through the winding of relay WS (8) resist 
ance St (8) to battery. Relay WS (8) operates 
and locks to ground over its contact 3, at the same 

: time closing a 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 7 07 over its contact i. 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 (3) and relay ZS (8) 
are either both operated or both released and dur 60 ing alternate uses of the circuit either relay 
WS (8) is operated and relay ZS (8) non-operated, 
or relay WS (8) is released and relay ZS (8) is 
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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(T) and SSGS(T) also close cir 
cuits for operating relay GT (7) to prevent any 
other preference circuit from functioning, relay 
SPGSC) connecting battery over its contact 8 
to conductor T02 and the left winding of relay 
GTCT), relay SSGS(T) connecting battery over 
its contact 9 to conductor 703, and the right wind 
ing of relay. GT (7) extending thence to ground 
as previously traced. 

Relay SPGS(T) at its contact 9 and relay 
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SSGS () at its contact 8 connect battery to COn 
ductor C8, completing a circuit over contact 2 
of Irelay HTS (8), contact 4 of relay ZS (8), con 
ductor 8På, contact 8 of relay STG(22) to ground 
through the Winding of relay SH(22). Relay 
SH(22) closes a circuit from ground over the 
contact of select magnet SMO (5), conductors 5 
and 2222, contact 6 of relay SH(22), conductor 
2295 to battery through hold magnet HM2(5) 
individual to the service assistant's position in 
the switch at which trunk 3 appears. With 
select magnet SMO(5) operated, the operation of 
hold magnet HM20 (5) closes cross-point 5, 6. At 
this time trunk 380 is connected to both position 
No. 1 and the service assistant's position. 

It will be remembered that when trunk 303 was 
connected to position No. 1, relay OEC 4) was 
operated. With relay SH(22) operated, a circuit 
is closed from ground at contact of relay 
OE(4), conductor 3:8, contact of relay 
ST(; 5), conductor 535, contact of relay SHC22) 
to battery through the winding of relay OEC22). 
Relay OE (22) operates in this circuit to connect 
the service assistant's talking conductors to the 
odd trunk. Hold magnet HM2(5) connects ground to con 
ductor 55, completing a circuit to battery through 
the winding of relay SO (22). Relay SO(22) 
operates slowly and connects ground to conductor 
22GS to provide a locking circuit for relay OE (22). 
With relay SO(22) operated, a circuit is closed 
between trunk 328 and the service assistant's po 
sition which may be traced from trunk conduc 
tor 39, contact 3 of cross-point 54, conductor 

ô, contact 2 of Irelay OE (22), contact 4 of relay 
SO (22), conductor 22, winding of relay T. (22), 
contact. 3 of relay CT (22), conductor 22 , con 
tact 5 of relay SO(22), contact 4 of relay OE (22), 
conductor 220, contact 4 of cross-point 54 to 
conductor 38. Relay L(22) is therefore in par 
allel with relay (4) and operates, closing an 
obvious circuit for relayL (22). 

Relay Li (22) closes a locking circuit for hold 
magnet, HM2(5) which may be traced from bat 
tery through the winding and over contact 2 of 
that magnet, conductor 5 to ground at contact 
2 of relay Li (22). In addition relay isi (22) opens 
the circuits of relay SS (7) and closes a circuit 
from ground over contact 4 of relay StG (22), 
contact 3 of relay L. (22), conductor 2288 to bat 
tery through the winding of relay SC (23). Re 
lay SC (23) at its contact 3 connects ground to 
conductor 2289 to provide a holding circuit for 
relay L. (22). At its contact 2 relaySC(23) con 
nects conductors 22 and 22 together thereby 
short-circuiting relay L. (22) as Well as relay 
L( ). In addition relay SC (23) connects battery Over 
its contacts 3 and 5 to conductors 239 and 239 
which are extended over contacts and 8 of relay 
SHC22) to conductor 320 and 32 and to ground 
through the windings of relay R.L. (3) to 1'elease 
the preference circuit. 
The release of relay L(14) at position No. 1 

brings about the release of that position and of 
cross-point, 569, to disconnect the position from 
the trunk which now remains connected to the 
service assistant's position over cross-point 54. 
The release of cross-point 599 releases select mag 
net SMO (5). The release of relay CT(f4) at po 
sition No. 1, opens the circuit of relay ST(5) 
which releases, in turn releasing relay STG (22). 
Relay STG (22) in turn releases relay SC (23) 
which removes the short circuit from relayL (22) 
permitting that relay to reoperate. Relay SC (23) 
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released, restores the control of relay Li (22) to 
relay L. (22) and opens the circuits of release re 
lay R. (8). Relay STG (22), also opens the circuit of relay 
SHC22) which also releases. If or when the serv 
ice assistant has inserted her headset in jacks 
56 and 5 as previously assumed, a circuit is 

closed from ground over contact 2 of jack. 59, 
conductor 506 to battery through the winding of 
relay R.L. (23). With relay. RL (23) operated, the 
release of relay SH(22) closes a circuit ifrom 
ground over contact 2 of relay R.T. (23), conductor 
2392, contact 9 of relay SH(22), contact I of relay 
If (22), conductor 222, 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 226. Relay 
CT (22) extends the talking circuit to repeating 
Coil, A(23), the circuit extending from conductor 
5:6 over contact 2 of relay OE (22), contact of 
relay CT (22), conductor 22:4, contact of relay 
H(23), left Winding of repeating coil A (23), con 
denser A. (23), contact 3 of relay H. (23), conduc 
tor 2334, contact 5 of relay CT (22), contact 4 of 
relay OE (22) to conductor 225. The right wind 
ing of repeating coil A(23) is connected over con 
ductors 2335 and 236 to the tips of jacks 5 and 
45' while the niddle left winding of coil A(23), 
bridged by varistor 2333 is connected over con 
ductors 23 and 238 to the sleeves of jacks 58) 
and 50 to which the service assistant's tele 
phone is connected. With relay Ci (22) operated the circuit, pre 
viously traced for relay L. (22) is opened at Con 
tact 3 of relay CT (22) and reclosed to extend 
from conductor 22 (, through the winding of relay 
L(22), over contact 4 of relay Ci(32), conductor 
22 3, contact 2 of relay FL (23) , contact l of re 
lay Ri, (23), to conductor 22, . 
The connection between the inconing trunk 

and the service assistant's position may be re 
leaSed from either end. When the originating operator disconnects, re 
lays L. (3) and L (3) release, relay (3) opening 
the circuit of relay L(22). 
relay E. (22), which opens the holding circuit for 
hold magnet, HM20 (5), thereby releasing cross 
point 4 and disconnecting the trulink from the 
position. Hold magnet HM2(5) in releasing 
opens the circuit of relay SO(22) which also re 
leases, opening the locking circuits of relays 
O:E(22) and CT (22) so that the latter relays also 
release. When the Service assistant renowes her head 
set from jacks. 508 and 501, relay R.L. (23) re 
leases, opening the circuit of relay I (22) which 
releases to further release the position circuit, as 
above described. 

Transfer to another Spitchboard 
To meet the die CreaSe in traffic at the approach 

of the light load period, positions will be vacated 
until Only one or two positions assigned to serve 
all types Of trunks are left in Service. If the traf 
fic is Sufficiently light, it may even be desirable 
to transfer all calls normally served by this desk 
to Some other desk or Switchboard. 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 
transfer circuits Will be the last one to be vacated. 
AS indicated in Fig. 1, position No. 4 is so 

equipped, the circuits being shown in detail in 
the upper part of Fig. 18. When transfer is to 

Relay (22) releases. 
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take place, key TR (E8) is operated, lighting 
the transfer lamp TR(8) and operating relay 
TRC 8). Relay TR (8) connects ground to con 
ductor i 80 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 TRC8) would ground a conductor 
leading to each such position. 
The operator at position No. 4 now withdraws 

her headset plug 700 from the position jacks 
f70 and flo2, whereupon a circuit is closed from 
ground on conductor 80 over contact of jack 
1702, contact of jack 1704, conductor 1705, con 
tact f of relay SO (7), conductor 706, to battery 
through the winding of relay PT (8). Relay 
PT (8) operates and locks over its contact 9 to 
ground over conductor 705, independent of relay 
SO(7). It may be noted that, relay PT (8) can 
not be operated until relay SO(l) is released to 
prevent interference with a call in progress. 
With position No. 4 equipped for transfer, the 

operating circuit of the position-occupied relay 
PO(6) normally extends from battery through 
the winding of relay PO(6), conductor 669, con 
tact 2 of release key R. (f7), contact 2 of hold key 
H(f), conductor 707, contact of relay 
PTC8), conductor 802 to ground at contact 2 of jack O. 
With relay PT (8) operated, conductors, 660 

and 707 are connected over contacts O. and 2 
of relay PT (8) to ground at contact 5 of, relay 
SL (8), thereby operating relay PO (6) to give 
a position-occupied indication to the preference 
circuits. - 

The circuit for relayL (T) and the talking cir 
cuit are also normally completed. Over back Con 
tacts of relay PTC8) and are now extended to 
the transfer circuit. 
With relay PO(6) operated, an incoming call 

Will be directed to position No. 4 in the manner 
previously described. The operation of the switch 
hold magnet to close the proper croSS-point oper 
ates relay SO(7) in the manner previously de 
scribed, and extends the talking conductors of the 
trunk to conductors 08 and 709. Relay SO(7) 
at its contact 2 connects ground to conductor 5 
to hold relay PT (8) operated until the end of the 
call in case key TR(8) is released at that time. 
Relay SO(7) also connects grounded conductor 
7 OT to conductor 72 to lock the associated hold 

magnet. A circuit is then closed from conductor 
f 708, over contact 3 of relay SO(7), conductor 
IT iO, contact 4 of relay PT(18), contact of relay 
FL (8), contact 2 of relay SL.f. (8), contact 8 of 
relay PT (8), conductor. 803, winding of relay 
L(IT), conductor ill , contacts 6 and 2 of relay 
PT (I 8), to conductor i 709. 
Relay L. (7) operates and performs the func 

tions previously described. Relay L. (6) closes a 
circuit from ground over its contact 3, conductor 
1661, contact 4 of relay PTC 18) to battery 
through the winding of relayL (8). Relay 
Lf (18) at its contact 5 closes a supplementary 
circuit for relay PO(6). At its contact 6, it 
closes a circuit from ground at contact 6 of relay 
SL (8) to operate transfer register TR (8). In 
addition, relayL (8) connects ringing tone from 
source 804 through ballast lamp R (8), and con 
denser A, contact of relayL (8), contact of 
relay SL (18) and contact 4 of relay PT (8) to 
conductor 70 and thence to the calling line. 
Relay L (8) also closes a circuit from battery 
over its contact 2, contact 3 of relay SL? (8) to 
ground through the calling lamp I (8) at the 
switchboard to which the call is to be transferred. 
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... When the operator, at whose position the an 
swering jack ANS (8) appears, answers by insert 
ing the answering plug of her cord in jack 
ANS (f8), a circuit is closed from battery on the 
sleeve of the cord, sleeve of jack ANS (8), upper 
high resistance winding of relay SL (f8) to 
ground. Relay SL(8) operates in this circuit, 
closing an obvious circuit for relay SL (8), 
which operates and locks over its contact 4 to 
ground at contact 3 of relay Li (i3). 
Relay SL (f 8) disconnects the ringing tone, re 

leases register TR(8) and extinguishes lamp 
L(3). Relay SL (8) at its contact 2 opens a 
link in the previously traced circuit for relay 
L(t) but at this time, relay SL (8) at its contact 
has closed a substitute link so that relay I (7) 

1emains operated. The talking circuit extends 
from the trunk to conductor 708, contact 3 of 
relay SO(), conductor 70, contact 4 of relay 
PT ( f 8) , contact 4 of relay FL (8), condenser 
R(A8) to the ring of jack ANS(18) and from the 
trunk to conductor f7. O9, contact 2 of relay 
PT(8), condenser T(8) to the tip of jack ANS (18). 
When the calling operator disconnects, relay 

L() is released as previously described, in turn 
releasing relay L. (6) and relay L. (8). Relay 
Il (8) connects ground over its contact 4 to the 
lower winding of relay SL (8) to reduce the re 
sistance in the sleeve circuit of jack ANS (8) as 
a release signal to the operator. With relay 
SL (8) operated and relay Li (8) released the 
circuit of relay PO (, 6) is opened to prevent the 
position being made available prematurely. 
When the operator removes her plug from jack 
ANS (; 8) relay. SL (8) releases, followed by relay 
SL (48), relay PO ( 16) reoperates and the circuit 
is ready to handle another call. 

If the switchboard operator removes her plug 
first, relay SF.(í8) releases, but relay SIl (18) is 

The release of relay SL(8), with relay SL (8) held 
operated, opens the circuit of relay Li () and re 
stores the position and transfer circuit to normal. 
When it is desired to end the transfer of calls, 

key TR(8) is restored, in turn releasing relay 
TR(8). If a call is in progress, relay PT (8) is 
locked operated over its contact 9 and conductor 
705 to ground at contact 2 of relay SO (i) until 

the latter relay releases at the termination of the 
call. Relay PT (8) 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 into service by the operation of key 
NA (). 
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 a calls waiting indicating 
relay. CW (5) is operated in a circuit from bat 
tery through the winding of relay CW (5), con 
tact 7 of relay G(5), conductor 58 to ground 
at contact 6 of relay PS (9) in the associated 
preference circuit. Relay CW (5) closes circuits 
for lighting a calls waiting lamp at each posi 
tion which serves the trunk group, by connect 
ing ground to conductors 519 and 520 thereby 

75 

lighting lamps CW (4) and CW (7) as well as 
the corresponding lamp of all other positions 
serving the first preference. 
In addition relay CW (5) connects ground to 
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conductor 52 which is effective, if none of the 
operators' positions is occupied and the night 
alarm key NAC) is operated, to complete a cir 
cuit over a normally closed contact in each pair 
of position jacks to conductor 4 , contact of 
key NA(E) to battery through the winding of 
relay NAC) which operates night beli 3 to 
inform the operator that a callis waiting at this 
Service desk. The operator then plugs into one of the po 
sitions imarked by a lighted lamp, Whereupon 
the night alarm bell is silenced and the prefer 
ence circuit functions to connect the caling 
trunk to that position in the usual manner. 
As soon as relay PS (9) operates, relay CW (S) 

releases and extinguishes all of the calls wait 
ing lamps. 

I'i772ing and aldi?"m2S 
In view of the fixed order of the preferences, 

several different arrangements are provided to 
preverit holding other preference circuits Out of 
Service in cases of trouble with one preference 
circuit. Each time that a preference circuit functions, 
relay CT (') is operated as previously described. 
When relay GT (a) operates it connects ground 
to conductor EGs and battery to conductor 70. 
With battery connected to conductor 72, a cir 
cuit is closed from conductor 78 through re 
Sistance Ti (), winding and contact 2 of relay 
WT(F) to ground when interrupter CS() closes 
its contact. Relay WT() operates and locks 
Over its contact 3 to ground on conductor 79. 
At the same time relay WTC) closes a circuit 
from battery on conductor , resistance T2 (i), 
Winding of relay ZT(a), contact 3 of relay WT(T) 
to ground on conductor a G9, but relay ZT(2) 
cannot operate, being shunted by ground over 
the contacts of interrupter CS(), which is con 
nected over contact of relay ZT () to resist 
ance T2 () in shunt of the Winding of relay 
ZT (). When the interrupter opens its con 
tacts, relay ZT(2) operates. 
At the inext closure of the interrupter con 

tact, ground is connected over contact 2 of re 
lay Z(i) to resistance T () in shunt of the 
winding of relay WTC) causing that relay to 
release. Relay 2T (ii) is held Operated over con 
tact 2 of relay WT(7) and the interrupter con 
tact until that, contact opens. These relays are 
now ready for another cycle. 
When relay ZT (E) operates for the first time, 

it closes a circuit fron battery on conductor 
9, contact 5 of relay ZT(2), winding of relay 

A (), contact 3 of relay ZT (g) to ground on 
conductor 32. Relay A(2) operates and locks 
Over its contacts 3 and 4 to conductors i and 

9. 
When both relays W(t) and ZT (7) have re 

leased at the end of the cycle, a circuit is closed 
from battery on conductor it, contact 6 of re 
lay 2(E), contact 2 of relay A (), contact 5 
of relay WT(), conductor AA, winding of alarm 
relay AL (3), conductor 895, contact & of relay 
WTC), contact of relay A(2), contact 4 of 
relay 2T (i) to ground on conductor 9. 
The period of interrupter CS(i) is such that 

relay Al. (3) operates from 1 to 2 seconds after 
tha Oteration of 'elay7 GT (). Under normal 
conditions, relay GT (7) releases before relay 
AL(t) operates and restores relays WP (T), ZP(i) 
and A (ii) to normal. If relay GT (i) fails to release, so that relay 
AT, (8) operates, relay AE, (8) closes a locking cir 
cuit for itself under the control of relay GT (7) 
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from ground on conductor 79, contact 8, wind 
ing and contact of relay AL.(8) to battery on 
conductor if 0. Relay AL (3) also closes a cir 
cuit from ground over its contact 5 to battery 
through register R(8) to register a recycle. In 
addition relay AL (8) closes a circuit from bat 
tery over its contact 3, left winding of relay 
ART (8) to ground at contact of relay A. (8) 
and a Second circuit fron battery over its con 
tact 9 through the right winding of the relay 
ARL (3) to ground at contact 2 of relay A, (8). 

Relay ARE, (8) operates in these circuits, open 
ing the operating and locking circuits for re 
lays SPGS(T), SSGS(i), PGS (9), SGS (9), 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(7). Relay ARL (8) also releases the se 
lect magnet if one has been operated. 
Relay A.T. (8) also closes a circuit from battery 

through resistance Ai (8), winding and contact 
2 of relay WA (3), to ground, at contact 2 of re 
lay .AI (8). Relay WA (8) operates and locks 
Over its contact 3 to ground at contact 5 of re 
lay R.L. (8), closing a circuit from its locking 
ground through the winding of relay ZA(3) and 
resistance A2(8) to battery. Relay ZA(3) does 
not Operate, being shunted by ground from con 
tact 2 of relay AL (8) over its contact . 
When relay GTC) releases, relays WTC), 

ZT(), A (), AL(3) and ALR (3) reiease and 
relay ZA(3) operates. Relay AT, (3) 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 calls to be handled. 

If the next call goes through properly the op 
eration of release relay R.L.(8) will release re 
lays WA (8) and ZA (8). 

If the trouble lies in the trunk 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 successful 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 
? Successive attempts to complete the call Will 
al. If relay AL (8) reoperates with relays WA(3) 
and Z.A.(8) operated, a circuit is closed from 
ground at contact 2 of relay AL(S) over contact 
2 of relay ZA(8) to resistance A (3) in shunt 
of the Winding of relay WA(3) causing relay 
WA(8) to release. Relay ZA(8) is heid operated 
Over contact 2 of relay WA (8) and contact, 2 of 
relay AI, (8). 
ASSuming that the preference circuit of FigS. 

9 and 10 is the preference in troubie, relay 
PGS (9) and SGS (9) are operated. When these 
relays are normal, relay GB (; ) is held Oper 
ated over its contact-4, conductor 0 í 4 to ground 
Over contacts of relays PGS (S) and SSS (9) 
When relay PGS (9) operates it connects con 
ductor 0 i 4 over its contact I i to conductors 
925 and 825 and when relay SGS (9) operates it 
connects conductor over its contact to 
conduc?oi's 926 aird 828. Conductors 835 and 
826 are normally grounded at contacts is and 5 
of relay ZA(8). When relay WA (8) operates 
and relay AL (8) releases, conductors 825 and 
826 are connected over contacts and 4 of relay 
WAC8) to ground at contacts - and 3 of relay 
AT (8). When relay AL (8) operates for the sec 
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ond time, while relay, ZAC8) is held operated, 
ground is removed from conductors 825 and 826 
and relay GB (0) releases, opening the circuits 
of relays PS (9), PGS (9) and SGS (9) so that 
this preference circuit cannot function, but calls 
in other preference groups may go through. 

Relay GB(9), in releasing, lights lamp 
GB (0) and connects battery to conductor 5 
and ground to conductors 06 and 0 and 
over these conductors to conductors 75, 7 6 and 
lf to operate the alarm 72. In addition, relay 
GB (10) removes battery from conductor 50) so 
that gate relay G. (5) of the trunk preference 
circuit cannot operate. No calls can be handled 
in this preference but calls in other preferences 
Will be handled in the usual manner. 
The Service assistant's preference circuit is 

provided with a similar blocking relay gRS (7) 
to prevent transfer of calls to that position in 
case of trouble thereat. 
After the trouble has been noted, the prefer 

ence may be restored to service by operating key 
AR(T) thereby operating relay GBR(T) which 
closes operating circuits for all of the blocking 
relays thereby operating relay GB ( ) which 
locks under the control of relays PGS (9) and 
SGS (9) and restores the circuit for gate relay G(5). 
A plurality of lamps are shown, circuits for 

which are prepared as different relays operate 
but which are not normally lighted. When an 
alarm is sounded by the operation of alarm cir 
cuit 12, key TL (T) may be operated, in turn 
operating relay TL (T) to supply ground for light 
ing the lamps whose circuits have been prepared, 
thereby enabling the attendant to identify the 
location of the trouble. Having located the 
source of the trouble, key MJ-CO(7) may be 
Operated to Silence the alarm. 
To further assist in identifying circuit troubles 

a number of checking relays are provided. These 
relays may be identified as relays CRT (8), 
CGTi (8), CGT2(8), CSSCT), and one relay for 
each preference circuit including relays CPS(O) 
and CEPS (2). 
The windings of relay. CPS (f O), for example, 

are connected in parallel with the two windings 
of relay PS (9). As previously described, when 
the two circuits previously traced for relay PS (9) 
are closed, both windings of relay CPS (G) are 
energized, but due to their differential arrange 
ment relay , CPS(0) does not operate. Relay 
PS (9) will operate and perform its regular func 
tions on one winding if one of its circuits is 
broken, but in this case relay CPS (f)) operates, 
in turn operating relay LPS (f)), which locks 
under the control of key LR(8) and lights lamp 
LPS(0) to indicate the faulty circuit. 

Relay CSS (7) performs a similar function for 
the service assistant's preference circuit, while 
relay CRL (8) similarly guards the circuits of 
relay R.L (8). 
Relays CGT (8) and CGT2(8) are operated in 

series with the two windings of relay GT (7), 
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 LCT(8) and closes a shunt around its own 
Winding under the control of key LR(8). 
This double winding arrangement permits the 

preference 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 claimed is: 
1. In a telephone system including a plurality 

of trunk circuits arranged in sequence, a 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 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 circuit nearest the be 
ginning of the sequence, means in said allotter 
to Select the seized trunk circuit nearest the end 
of the Sequence, means operated during each 
Operation of said allotter to render said selecting 
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 circuit with one of said operator positions. 

2. In a telephone system including a plurality 
of trunk circuits arranged in sequence, a plural 
ity of operator positions arranged in sequence 
and switches for connecting said trunk circuits 
With said operator positions, means to mark said 
positions available, 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 circuit nearest the be 
ginning of the Sequence and the available posi 
tion nearest the beginning of the sequence, 
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 sequence, 
means operated during each operation of said 
allotter to render said selecting means alter 
nately effective, and means responsive to the 
Selection of a seized trunk circuit to Operate. One 
of said Switches to connect the Selected trunk 
circuit. With the selected operator position. 

3. In a telephone system including a plurality 
of trunks, a plurality of operator positions and 45 

50 

55 

60 
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a switch for connecting any one of said trunks 
with any one of said operator positions, a con 
trol circuit common to said trunks and to said 
operator positions for operating Said Switch, 
means at each of said positions to mark Said 
position idle, other means at each of said posi 
tions to mark said positions available, a seizing 
circuit for said control circuit means. Operated 
under the control 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 circuit to 
prepare said start circuit, means under the con 
trol of the available marking means at each 
position to complete said start circuit, 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. positions. 
4. In a telephone system including a plurality 

of trunks, a plurality of operator positions and 
a SWitch for connecting any one of said trunks 
With any one of said operator positions, a con 
trol circuit common to said trunks and to said 
Operator positions for operating said switch, 
means at each of said positions to mark said 
position idle, other means at each of said posi 
tions to mark said position available, a seizing 
circuit for said control circuit means operated 
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under the control 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 circuit 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 trunk 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 ineans are disabled to reenable the 
available marking means at those positions at 
which said idle marking means has been restored. 

5. In 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 Switch to connect One trunk with one op 
erator position, means common to said control 
circuits to render only one control 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 Connon 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 circuit 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 Operation of said timing means and to ini 
tiate a 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 trunk, means under the 
control of the idle indicating means at each posi 
tion assigned to said individual control circuit to 
complete the circuit of said seizing relay, a chain 
Start circuit controlled by the seizing relays of 
Said control 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 a S 
Signed to serve said control circuit to complete 
Said chain start circuit 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, a control circuit for 
Said SWitches individual to each of Said groups 
of trUnkS, Circui connections between Said con 
t!'ol circuits and said operator positions to assign 
Said operator positions to serve said control cir 
Cuits, idle inarking means at each operator posi 
tion, available marking means at each operator 
position, a seizing relay for each control circuit, 
neans 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 cailing trunk, means under the 
control of the idile indicating means at each po 
Sition assigned to said individual control circuit 
to complete the circuit of Said seizing relay, a 
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, a 
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 circuit, means under the control 
of Said available rimarking rimeans at each posi 
tion assigned to serye said control circuit to com 
plete Said chain start circuit to operate said start 
relay, means responsive to the operation of said 
Start relay to cause said control circuit 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 
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, 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 trunk, means under the 
control of the idile indicating means at each 
position assigned to said individual control cir 
cuit to complete the circuit of said seizing relay, 
a chain start circuit controlled by the seizing 



29 
relays of said control circuits to arrange said 
control circuits in a definite Order of preference, 
a 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 circuit, means under the control 
of said available marking means at each position 
assigned to serve said control circuit to complete 
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said chain start circuit to operate said start re 
lay, means responsive to the operation of said 
start relay to cause said control circuit 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 
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 re 
lay and stop said timing means, other release 
means responsive to the complete operation of 
said timing means to release said operated start 
relay, to register the complete operation of said 
timing neans and release Said timing means, 
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 second com 
plete operation of said timing means. 

9. In a telephone system including a plurality 
of trunk circuits arranged in sequence, a 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 seizure of one or more 
of said trunk circuits to initiate the operation 
of said allotter, a first chain circuit effective 
to select the seized trunk circuit nearest the be 
ginning of the sequence, a second chain circuit 
effective to select the Seized trunk circuit nearest 
the end of the sequence, means in said allotter 
to alternately energize said first chain circuit 
and said second chain circuit, 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 positions and switches for con 
necting said trunk circuits with said operator 
positions, an allotter for controlling said switches, 
means l'esponsive to the Seizure of One or more 
of said trunk circuits to initiate the operation 
of said allotter, a first chain circuit, effective to 
Select the seized trunk circuit nearest the begin 
ning of the sequence, a second chain circuit ef 
fective to select the seized trunk circuit nearest 
the end of the sequence, means in said allotter 
operated to mark alternate operations thereof, 
means under the control of said marking means 
to alternately energize. Said first chain circuit, 
and said Second chain circuit, and means under 
the control of the energized one of said chain 
circuits to operate one of said Switches to con 
nect the selected trunk circuit with One of said operator positions. 

11. In a telephone System including a plurality 
of trunk circuits arranged in Sequence, a plu 
rality of operator positions arranged in sequence 
and Switches for connecting said trunk circuits 
With said operator positions, an allotter for con 
trolling said 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 to said allotter, a 
first chain circuit effective to Select the Seized 
trunk circuit nearest the beginning of the se 
quence, a second chain circuit effective to Select 
the available position nearest the beginning of 
the sequence, a third chain circuit effective to 
Select the seized trunk circuit nearest the end 
of the sequence, a fourth chain circuit effective 
to select the available position nearest the end 
of the sequence, means in said allotter alternately 
effective to energize said first and Second chain 
circuits and to energize said third and fourth 
chain circuits, and means under the control of 
the energized chain circuits to operate one of 
Said SWitches to connect the selected trunk cir 
cuit with the selected operator position. 

12. In a telephone system including a 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 positions, 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 to mark said 
positions available to said allotter, a first chain 
circuit effective to select the seized trunk circuit 
nearest the beginning of the sequence, a second 
chain circuit effective to select the available posi 
tion nearest the beginning of the sequence, a 
third chain circuit effective to select the seized 
trunk circuit nearest the end of the sequence, 
a fourth chain circuit effective to select the avail 

35 

40 

45 

50 

able position nearest the end of the sequence, 
means in Said allotter operated to mark alternate 
operations thereof, means effective under the con 
trol of said marking means to energize said first 
and second chain circuits or to energize said third 
and fourth chain circuits, and means under the 
control of the energized chain circuits to operate 
One of said Switches to connect the selected trunk 
circuit with the selected operator position. 

13. In a telephone system including a plurality 
of trunk circuits arranged in sequence, a plurality 
of operator positions and a plurality of switches, 
an allotter for controlling said switches to con 
nect said trunk circuits with said operator posi 
tions, means whereby the seizure of one or more 
of Said trunk circuits initiates the operation of 
said allotter, first means in said allotter to select 
the seized trunk circuit nearest the beginning of 
the Sequence, Second means in said allotter to 
Select the seized trunk circuit nearest the end of 
the sequence, discriminating means for alternate 
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ly rendering said first selecting means and said 
Second selecting means effective, and means 
whereby each operation of said allotter operates Said discriminating means. 

14. In a telephone system including a plurality 
of trunks, a plurality of operator positions and a 
switch for connecting any one of said trunks With 
any one of Said operator positions, a control cir 
cuit common to Said trunks and to said operator 
positions for Operating said switch, means at each 
of Said positions to mark said position idle, other 
means at each of Said positions to mark said posi 
tion available, a Seizing circuit for said control 
circuit, means whereby one of said trunks pre 
pares said seizing circuit, means whereby the idle 
marking means at each position completes said 
seizing circuit, a start circuit for said control cir 
cuit, means whereby the completion of said seiz 
ing circuit prepares said start circuit, means 
Whereby the available marking means at each 
position completes said start circuit, and means 
Whereby the completion of said start circuit causes 
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said control circuit to operate said switch to 
connect said one trunk with one of said available 
positions. 15. In a telephone system including a plurality 
of groups of trunk circuits, a plurality of Operator 
positicins and SWitches for connecting said trunk 
circuits with said operator positions, a C9trol 
circuit for said Switches individual to eacha grop 
of trunks and operable through a cycle to operate 
a switch to connect one trunk with one operatici 
position, means common to said control circuits, 
means whereby said common means renders Only 
one of Said control circuits operative 3, a time, 
tinning means in said common means, means 
whereby the start of each cycle by the operative 
control circuit initiates the operation of Said tin 
ing means, normal release means in Said Corminoin 
means, means whereby the completion of a cycle 
by Said operative control means operates said 
Inormal release means, means whereby said nor 
mal release means releaSeS the Operative COnüTO 
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 
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erates. Said auxiliary release means, means for 
recording the operation of said timing means, 
ineaths whereby said auxiliary release means re 
leases the operative control circuit, releases said 
inning neans, operates Said recording means and 
initiates a new cycle, means whereby if said nor 
22a release reais is operated at the end of Said 
new cycle, said normal 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 
Eileans during said new cycle, Said auxiliary re 
isease ineaias operates said disabling means. 
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