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UNITED STATES 

2,059,596 

PATENT OFFICE 
2,059,596 

TELEPHONE CALL DISTRIBUTING SYSTEM 
John Meszar, Bogota, N. J., assignor to Bell 
Telephone Laboratories, Incorporated, New 
York, N. Y., a corporation of New York 

Application November 30, 1934, Serial No. 755,340 
10 Claims. (C. 19-2) 

This invention relates to telephone systems 
and more particularly to what are known as call 
distributing systems whereby calling lines are 
automatically routed to idle Operators. 

5. An object of the invention is to extend an 
incoming calling line as, for example, a trunk 
circuit or toll line, to an occupied SWitchboard 
position at which the operator is free to anSWer 
the call. 

10 A feature of the invention whereby the fore 
going object is attained, resides in dividing the 
calling lines into groups, terminating the lines 
of each group in contacts of a primary croSS-bar 
Switch individual to the group, extending a plu 

5 rality of link circuits from each primary Switch 
to a group of secondary cross-bar Switches, ter 
minating each link circuit in contacts of one of 
the secondary switches, extending a plurality of 
circuits from each secondary switch to and dis 
tributing them among a plurality of operators' 
positions and there terminated in answering ter 
minals and, in an arrangement whereby a call 
ing line causes certain circuit operations to take 
place including the following: 

(1) Mark the calling line at the primary 
SWitch; 

(2) Locks out Subsequent calls after the SyS 
tem has started working on one or more calls 
until all the calls on which it is Working have 

30 been connected to switchboard circuits; 
(3) Tests a predetermined first choice Switch 

board position to (a) determine if the position is 
occupied, (b) determine whether the operator is 
idle, (c) determine whether the position has an 

35 idle answering terminal available to one of the 
secondary switches associated with the primary 
switch in which the calling line terminates and 
if no idle terminal is found continues testing 
until a second, third, etc. choice position is found 
in which an idle terminal appears to Which the 
call can be routed; 

(4) Causes the position to initiate a hunting 
operation to find the calling line and connect it, 
by means of the primary Switch, to the lowest 

45 numbered idle link circuit extending to a Second 
ary Switch having access to an idle connecting 
terminal appearing in the chosen position and 
to cause the secondary SWitch to connect the 
link circuit thereto. 

50 Other features include the following: 
The link circuits from two or more primary 

Switches can be multipled thereby reducing the 
number of link circuits available for extending 
a given group of calling lines. In like manner 
the outgoing Switchboard circuits from two or 

20 

25 

40 

more. Secondary Switches can be multipled there 
by effecting further economy by reducing the 
number of answering terminals available to the 
calling line group. 
The foregoing is possible due to the fact that 

in the present system both the link circuit and 
the answering terminal (switchboard, plug or 
jack circuit) are common equipment With re 
Spect to the calling line and reduction by means 
of multipling can be carried out until only suffi 
cient link circuits and answering terminals are 
available for satisfactory service. 
In any group of calling lines Served by a cor 

responding group of link and SWitchboard cir 
cuits, only one calling line is hunted for at a time. 

Calling lines are hunted for in their numerical 
Order in the group, i.e., the lowest numbered is 
answered first, the next higher numbered next, 
etc. 

If a calling line has been hunting but cannot 
be connected through to the switchboard due to 
an “all links busy' condition or for some other 
reaSon, a timing arrangement causes the Sys 
ten to drop Working On the call and pass on to 
the next. Under this condition, the dropped call 
is not given attention until the System has passed 
through its cycle and again reaches the line in its 
regular order of Sequence. 

All idle positions are notified. When a call ar 
rives. One position is assigned to take the call 
and all others are released at once even though 
more than one call has come in. If simultaneous 
calls had arrived, the Operators Will return after 
they have tested other groups. 
A position will not be assigned to hunt for 

two successive calls unless it is the only position 
free to do S.O. 
The preferred embodiment of the system of the 

invention in Which the foregoing and other ob 
jects are attained employs cross-bar Switches in 
a primary Secondary SWitch arrangement. As 
shown in the accompanying drawings in which 
Figs. 1 to 16, inclusive, when placed together as 
indicated in Fig. 1A illustrate the method of ex 
tending a calling toll line or trunk to an available 
plug circuit before an idle toll operator. For 
clearness in reading, the description which foll 
lowing the talking circuit of a typical calling 
trunk and its extension is shown by medium 
heavy lines and the numerous Series relay control 
circuits are shown by heavy black lines. 
The calling toll line or trunk shown in Fig. 1 

represents one of one hundred similar trunks 
each connected to a Wertical roW of contact 
Springs of one primary cross-bar SWitch unit, 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 



10 

15 

20 

25 

30 

35 

40 

45 

50 

5 5 

60 

65 

70 

75 

2 
shown in Fig. 2. Within the switch, each set of 
Vertical Springs may be connected to any one of 
ten horizontal sets of Springs. The horizontal 
Springs of each primary Switch unit are di 
rectiy connected to a vertical row of contact 
springs on each of ten secondary cross-bar switch 
units shown in Figs. 5, 6 and 7. Within each 
Secondary SWitch unit, each set of Vertical Springs 
may be connected to any one of ten horizontal 
sets of springs, each of which are connected to 
Switchboard circuit shown or indicated in FigS. 
9, 10, 1 and ending in ten plugs shown in Figs. 
9 and 13 before each of ten Operators. Every 
group of one hundred incoming trunks thus re 
quires ten primary switch units of which the first, 
second and tenth are shown in Figs. 2 and 6 
mounted on what is generally termed a primary 
bay. According to the embodiment of this in 
vention, the simple case is taken for illustration 
of providing one hundred links between a pri 
mary and its associated secondary bay. A group 
of one hundred switchboard circuits are also pro 
vided for serving the secondary bay if the traffic 
ratio is 1:1. A 2:1 reduction between a group of 
incoming trunks and Switchboard circuits may 
be made by connecting one primary bay in nul 
tiple with another primary bay. The second bay 
in this case is called a Supplementary primary 
bay. The Switchboard circuits likewise may be 
Connected to the horizontal Springs of Switches 
of a second, third, etc. Secondary bay to obtain 
various ratio reductions between links and 
Switchboard circuits. These bays are referred to 
as multipled secondary bays. By the use of sup 
plementary primary bays and multipled second 
alry bays, a group of one hundred Switchboard 
circuits may serve, according to traffic require 
ments, any number of incoming trunk circuits in 
multiples of one hundred. Odd ratios between 
incoming circuits and Switchboard circuits may 
also be obtained by connecting less than one hun 
dred incoming circuits to a primary bay or less 
than one hundred SWitchboard circuits to a Sec 
Ondary bay. 
The cross-bar Switches illustrated in Figs. 2, 5, 

6 and 7 are of a well-known type and the Specific 
structure and maintenance thereof is described 
in detail in the copending application of J. N. 
Reynolds Case 76, Serial No. 702,453 filed De 
cember 15, 1933. For purposes of this invention, 
it is Sufficient to remember that the connection 
between any vertical and any horizontal contact 
spring is determined by the operation of the 
Corresponding hold magnet HD When One of the 
Selecting magnets S is energized, the latter mag 
net being thereafter released. 
The system of this invention employs a line 

finder method of connecting an incoming trunk 
circuit to a switchboard circuit, that is, through 
the medium of group and position allotter circuits 
a number of SWitchboard circuits are selected ca 
pable of being connected to corresponding link 
circuits. A link allotter circuit then allots an 
idle link for connecting one of the Switchboard 
circuits to the incoming trunk circuit. In Order 
to start this selective action, restrict selection to 
the group of incoming trunk circuits that are 
next to be served, and control the hold and Se 
lecting magnets of the cross-bar switches, it is 
necessary to provide control relays and allotter 
circuits consisting principally of relays with Se 
ries Wiring. For example, incoming trunk cir 
cuits Such as shown in Fig. 1 are connected in 
groups of ten to primary switch units such as 
shown in Fig. 2 with a group of ST control relays 

2,059,596 
for each switch unit as shown in Figs. 3 and 7. 
These relays serve to determine the order of 
handling calls originating in a given unit one at 
a time. Another set of CH control relays with 
Series wiring leads 24, 27 and 32 serve to de 
termine the order of handling calls originating 
from the ten different switch units one at a time. 
Therefore, Out of all calls originating at a time in 
a given group of one hundred trunks only one at 
a time can be connected to a Switchboard circuit 
and operator. The function of the link allotter 
circuit, shown in Fig. 4, is therefore to take these 
incoming calls and by means of the L, C and D 
control relays with series wiring in leads 223 
and 226, determine and allot one of the link cir 
cuit.S through the primary and secondary cross 
bar switches for connecting the incoming trunk 
with a switchboard circuit and operator. 
The group allotter circuit, shown in Fig. 8 

With series wiring leads 426, 42 and A28, deter 
nine the Order in which incoming calls from 
different trunk groups such as 429, 430 and 43 
are to be served. The position allotter circuit 
shown at the botton of Figs. 12 and 16 with series 
Wiring leads 616, G3 and 653 determines the or 
der in which the operator positions are assigned 
to handle incoming calls. Groups of A, B and C 
Control l'elays are shown in top portion of Fig. 
12 and Serve as Signaling means between the 
group allotter, position allotter and switchboard 
circuits for position . Control relays wired iden 
tically as shown in Fig. 12 are indicated by 
Squares 6, 78; and 782 of Fig. 16 for position 2 
and by Squares 777, 83 and 84 for position 0. 
A typical Switchboard circuit for position f is 
shown in Fig. 11 with similar circuits indicated 
by Small Squares such as 58 in Fig. 9 and 528 in 
Fig. 10. Switchboard circuits of other positions 
2 to 0 are indicated by similar squares in Figs. 
13, 14 and 15. A set of control relays ST and LS 
aSSOciated With each switchboard circuit of the 
chosen operator's position, shown in Figs. 9, 10 
and 11, Serves to insure that only one switchboard 
circuit at a time in the position will be connected 
to the operator's telephone. Normally, the allot 
ter and control circuits would prevent more than 
One call reaching an operator at a time but there 
are times when the operator receives a rering 
On an existing connection just at the moment 
her position is selected by an incoming call. 
The primary and secondary cross-bar switches 

Shown. On the drawings and the link allotter cir 
cuit of Fig. 4 represents sufficient equipment to 
Care for one group of one hundred incoming trunk 
circuits. Similar cross-bar switch equipment, al 
though not shown, is assumed for the purpose of 
this description for four other groups of one 
hundred trunks as indicated by the squares 432 
and 433 in Fig. 8. Referring to Fig. 12, it will be 
noted that leads 69 and 604 connect with the 
Switchboard circuits shown in Figs. 9, 10, 11 and 
11A for position . It is to be assumed that 
position would have ten more plugs connected 
to Switchboard circuits to care for the second 
group of one hundred incoming trunks, all wired 
and connected Same as shown in detail for the 
first group. Leads 6 (2 and 695 of Fig. 12 would, 
therefore, connect to similar points in the second 
group as shown for leads 60 f and 604. Similarly 
for a fifth group of one hundred incoming trunks, 
a fifth Set of ten Switchboard plugs would be 
placed in position f with leads 693 and 66 of 
Fig. 12 connected to similar points as shown for 
leads 60 and 694. In like manner, positions 2 
to would have additional plugs so that it may be 
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2,059,596 
assumed in this description that the ten posi 
tions will each have five groups of ten switch 
board circuits and plugs. For the purposes of 
this description, this 1:1 ratio of links to switch 
board circuits is the simple case but it will be 
readily understood that this ratio is entirely flex 
ible and dependent on the traffic requirements 
for a particular office. Since five groups of ten 
SWitchboard circuits per position are assumed 
for this description, there will be five sets of A, B 
and C relays per position, shown or indicated in 
Figs. 12 and 16. Since each set controls its re 
Spective Switchboard circuits, a group allotter cir. 
cuit Shown in Fig. 8 is provided which Will allow 
only one of the above A, B, C relay sets to function 
at a time on a given call. The wiring of the group 
allotter circuit, as will later. be described, func 
tions also to see that one call out of each group 
of one hundred incoming trunks is served before 
permitting a second call in any group to be served. 
In this Way all groups of trunks have an equal 
chance at reaching an operator. 
A call originating in the first trunk group Op 

erates the corresponding AG1, MGI and HG 1 re 
lays of Fig. 8 as will later be described so that 
if calls are also originating in other trunk groups 
the group allotter circuit will cause the calls to 
be handled in a definite Sequence, one at a tine. 
The position allotter relays Hip, MP and AP of 
Figs. 12 and 16 then determine which position is 
to take the incoming call. If, for example, all 
positions were idle then position would be chosen 
due to the Series circuit over leads 63 and 63 
through the contacts of the HP relays as will 
later be explained. The idle switchboard cir 
cuits of the chosen position are then grounded or 
marked by tha operation of relay 55 of Fig. 11A 
common to position , except those that are busy 
which have their relays 555 operated. Grounding 
the Switchboard circuits nakes it possible for the 
link allotter circuit of Fig. 4 to operate any One of 
the corresponding S magnets or the Secondary 
cross-bar switch, thus extending an idle switch 
board circuit over an available link such as 3. 
in Fig. 7 to the primary SWitch bays serving the 
group of one hundred incoming trunks in which 
the call has originated. Thus, it will be evident 
that any one of ten of the idle Switchboard cir 
cuits of the chosen position inay receive the ill 
coming call, depending on which link is available. 
It is further obvious that several trunks in this 
particular group of one hundred may be calling 
at the same time so that the ST and CHSeries re 
lay control circuits are provided for sorting out 
and marking a definite order, to the link allotter 
circuit of Fig. 4, in which the calls are to be 
handled. 

According to the foregoing general description, 
only one calling trunk at a time is capable of being 
extended by the link allotter circuit of Fig. 4 
to any one of a number of idle switchboard cir 
cuits in the chosen position. One function of 
the link allotter circuit, therefore, is to select an 
idle path or link between the primary and Sec 
ondary cross-bar switches. That is, it must 
match one of the idle switchboard circuits withi 
an available link. In Figs. 5, 6 and 7, for example, 
any one of ten links represented by lines 3, 2 
and 3.3 may connect with any one of switchboard 
circuits to C of position and in the event 
no match is found, this circuit temporarily shelves 
the call, allowing other waiting calls in the group 
to be served. This allotter circuit allows only 
one match to be made at a time between an idle 
switchboard circuit and an available link. The 

3 
primary secondary switch circuit is further con 
trolled by the allotter circuit at relay O2 of Fig. 3 
to admit all Waiting calls to preferential service 
at the finish of the last call in the preferential 
group. Thereafter, all new calls must Wait until 
the preferential calls have been served. The link 
alloter circuit further acts to control and time 
the cutting through of the incoming trunk call 
to an idle cord in the chosen operator's position 
and to bring in an alarm in case of failure of 
any of the common leads or of the allotter itself. 
The Inanner in Which the System is organized 

Wiil appear from the description of its operation 
Which now follows. Tet it be assumed that the 
inconing trunk of Fig. 1 is originating the call, 
in which case the calling operator at the distant 
Office is Sending out ringing current Over the trunk 
in the usual manner, causing ring-up relay 5 to 
Operate in a loop circuit, traced from lead 6 
through Winding of repeating coil 7 over leads 8, 
9 and 8, winding of relay 5 in series with con 
denser , leads 2 and 3, upper winding of re 
peating coil , and back over lead 4 to the in 
coming trunk. Relay 5 closes two circuits, one 
from ground at its inner make contact through 
Winding of relay 5 to battery which causes the 
latter to operate but which has no function at 
this time. The other make contact on relay 5 
connects ground to winding of relay 7 to battery, 
Causing the latter to operate and prepare one 
path from battery on the lower contact, through 
Winding of relay 8 and lead 2, leading to pri 
Inary Cross-bar Switch of Fig. 2 for Supervision 
purposes; and another path from ground on the 
upper contact over lead to the primary Switch 
of Fig. 2 for starting purposes as will presently 

be described. No further operation of the trunk 
in Fig. 1 occurs now until the trunk is connected 
to an operator. 

let it further be assumed that the incoming 
truk connected to the leads designated trunk ) 
Of Fig. 2 is also originating a call at this time. 
Ground over leads and 3 and over leads 32 and 
33 will then operate relays ST1 and ST10 of Fig. 3. 
Relay ST is operated over lower break contact 
of hold magnet HD1 and lead 34 of Fig. 2, thence 
over lead 34 of Fig. 3, lower winding and lower 
break contact of relay ST, common lead and 
break contact on relay (2 to battery. Relay ST10 
is operated over a similar path to the same com 
non lead and battery on the break contact 
of relay 32. Both ST relays being operated, 
Substitute battery through left break contact of 
relay 23, leads 94 and 95, and contacts 06 
and 87, for the battery over common lead le. 
Thus, calls coming in on other trunks in the same 
unit are prevented from operating their ST relays 
Until the two calls being traced have reached an 
operator. The upper break make contacts on the 
ST and Sio relays are now operated but have no 
function at this time since none of the Selecting 
magnets S have as yet operated. 
both ST1 and ST10 relays at contacts 98 and 

A 39 now feed battery to common lead which 
continues over leads and 2 for operating 
relay CH1 to ground at test jack 3. As previ 
ously referred to, all ten CH relays have their 
right-hand set of contacts connected in a series 
circuit, arrangement over leads E2 and 32 which 
serves to determine the order in which the pref 
erential calls in different, Cross-bar SWitch units 
are served. For purposes of this description, 
therefore, it is assumed that a third call on trunk 
9 in primary switch 3 of Fig. 6 also came in with 
the two calis in primary Switch and that its 
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4. 
respective CH10 relay also operates in unison with 
relay CH1. Both relays at their left contacts con 
nect ground to two different circuits; one over 
multiple lead 4 which causes the group and 
position allotter circuits to ground or mark all idle 
Switchboard circuits in a chosen position as Will 
later be described; the other over multiple lead 
5 of Fig. 3, winding of relay 204 of Fig. 4, to bat 

tery causes the latter relay to operate and at its 
left make contact operate relay B2 for alarm pur 
poses. At contact 205, relay 204 connects a path 
from ground through relay 206 to lead 6 and 
winding relay 02 of Fig. 3 to battery. Relay 206 
of Fig. 4 operating, operates relay B5 for alarm. 
purposes and relay 02 of Fig. 3 operating, re 
moves battery from lead 9 and those leads cor 
responding to lead O of each primary SWitch 
unit. In this manner, the further operation of 
any ST relay in other cross-bar Switch unitS is 
prevented until the three trunk calls being traced 
have reached an operator. 
Going back to relay 204 of Fig. 4, this relay 

also closes a circuit at its outer right make Con 
tact for operating relay 207 and all of the C1 to 
C10 relays. This path is traced from ground at 
left back contact relay 208 in lower right Corner 
of Fig. 4, thence over leads 299 and 28, left make 
contact relay 204 to battery through Winding re 
lay 20 and also over lead 2 , lower back contact 
relay 22, to battery through the C1 and C10 lower 
relay windings to battery. Relay 29 operating, 
closes ground to left winding relay 23, thence on 
lead 24 and because relay CH1 of Fig. 3 is oper 
ated at this time, the circuit is closed at contact 

1 and through winding relay 83 to battery. Re 
lay CH0 of Fig. 7 is also energized at this time but 
its associated relay 376 cannot operate on account 
of the series circuit through the CH relay Con 
tacts. Relay 213 of Fig. 4 functions only as an 
alarm relay while relay 83 of Fig. 3 has three 
functions. In the first place, at its left break con 
tact it removes battery from multiple leads 0% 
and 05. This does not, however, release the ST 
relays associated with primary SWitch because 
normally battery is also fed to lead 5 over lead 
8 and back contact relay 9. As Will later be 

explained, relay 9 operates only when the link 
allotter cannot match an idle SWitchboard circuit, 
with an idle link or when calls from all one hun 
dred incoming trunks are blocked. Secondly, at 
contact 20 it supplements the battery already On 
lead and winding relay CH1, making holding 
of relay CH1, independent of relays ST1 and ST10. 
Lastly, at contacts 2 to 23, it prepares ten dif 
ferent paths for the Operation of the selecting 
magnets on primary Switch of all ten connect 
ing circuits called links. 
One path through selecting magnet Sio in Fig. 

2 for example, may be traced frolin battery 
through back contact of holding magnet HD.1 of 
secondary switch f, shown in Fig. 7, thence Over 
lead 35 to selecting magnet S10 of primary CrOSS 
bar switch of Fig. 2. Passing through Winding 
So, the path is further traced over lead 33 to 
contact 23 on relay C3 of Fig. 3, thence Over 
common lead 26 to lower make contact of relay 
25 of Fig. 4 and left break contact of relay D10. 
The other paths may be traced in a similar man 
ner, each one starting from battery at the break 
contact of the holding magnets HD of Secondary 
switch units of Figs. 5, 6 and 7. Whenever a 
link such as 42, for example, is in use, its Cor 
responding holding magnets HID1 of Fig. 6 is Op 
erated as will later be described, so that battery 
is removed from lead 35 of Fig. 6, leading Over 
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link 42 to the corresponding selecting magnet 
S2 of the primary switch of Fig. 2, thus making 
the link busy, 
The description thus far has assumed that 

three calls have originated simultaneously; one 
from the incoming trunk of Fig. 1; one from the 
incoming trunk 0 indicated in Fig. 2 and one 
from trunk 9 indicated in Fig. 6. Because of 
the series circuit through the right contact 
springs of the CH relays over leads 27 and 32 
it is obvious that although both relays CH1 and 
CH10 may be operated, still only the first of the 
relays 03, 25 of Fig. 3 and relay 376 of Fig. 
7 can be operated as above described. This re 
lay 33, therefore, connects ten common leads of 
Fig. 4 such as 25 to primary switch unit , 
thereby eliminating for the moment the call on 
trunk 9. The choice of a link leading to a sec 
ondary switch unit is further restricted to the 
incoming trunk of Fig. 1 by the ST relay series 
of Fig. 3. Thus, when ground from the front 
contact of Whatever Selecting magnet is ener 
gized is later connected to lead 39 in Fig. 2 and 
Fig. 3, the holding magnet HD.1 will be energized 
through the top front contact of relay ST and 
the call on trunk 0 whose ST10 relay is also 
operated will have to wait until the first call is 
connected to an operator. The relays involved 
in this set-up that have functions as described 
therefore remain operated until the group al 
lotter circuit of Fig. 8 and the position allotter 
of FigS. 12 and 16 function to pick Out Or mark 
the idle switchboard circuits of a chosen oper 
ator position and the link allotter of Fig. 4 func 
tions to match one of the SWitchboard circuits 
With an available link Which Will connect With 
the incoming trunk of Fig. 1 at primary switchi 
of Fig. 2. 
The following description will serve to show 

more clearly how the group allotter circuit of 
Fig. 8 and position allotter circuit of Figs. 12 
and 16 function. These circuits are so arranged 
that the operator telephone sets 50? of Fig. 9 and 

and 93 of Fig. 13 are required to be plugged 
into the position jacks 502, 792 and 704 in order 
to make the switchboard circuits of the positions 
Selectable. Tracing, for example, from ground 
on the nake contact of telephone jack 592 of 
Fig. 9 through break contact on relay 503, lead 
584 of Figs. 9, 10 and 11, through relay 55 of 
Fig. 11A to battery, a path is completed for op 
erating relay 55 which in turn connects battery 
through break contact on relay 552 to lead 553 
of Figs. 11 and 12 connected to the windings of 
every A relay corresponding to each group of : 
one hundred incorning trunk circuits. A further 
requirement for making an operator position se 
lectable is that there be some Switchboard cir 
cuit available for receiving a trunk call. This 
is provided for by connecting ground to lead 604 
of Fig. 12 for the A relay to Operate over the 
path previously traced to battery. Ground to 
lead 604 of Figs. 9, 10, 11 and 12 is supplied at 
back contact 554 on relay 555 of Fig. 1 and cor 
responding contacts on similar relays not shown 
in Figs. 9 and 10. Relay 555 remains operated 
Whenever the switchboard circuit is busy, due 
to its winding being connected over lead 555 to 
secondary switch of Fig. 7, lead 26 to pri 
mary switch of Fig. 2, lead and ground at 
incoming trunk of Fig. 1. The topmost A relay 
of Fig. 12, therefore, Will not operate if all the 
Switchboard circuits that answer calls in the first 
group of one hundred incoming trunks are busy. 
ASSunning, however, that SWitchboard circuits are 

10 

15 

20 

30 

35 

4. 

46 

5 s 

60 

65 



0 

5 

20 

25 

30 

35 

:5: 5 

6) 

2,059,596 S 
available and that all operators are idle, await 
ing a call, then all A relays, one for each trunk 
group for each operator will be in a normally 
operated position. 
When the chain relay CH1 of Fig. 3 operated, 

it not only operated relay 204 of Fig. 4 to start 
the link allotter to functioning as described in 
the previous paragraph, but connected ground to 
the multiple lead 4 traced through right break 
Contact on relay 20A of Fig. 4, winding of relay 
202, multiple lead 203, running through Figs. 8, 
12 and 16. Since all A relays are operated, the 
ground path just traced continues through the 
left make contact of the A relays and back over 
multiple lead 607, to the group allotter of Fig. 8 
where the path may be further traced through 
left Winding on relay HG 1 thence over multiple 
lead 434 to battery at back contact of common 
relay 435. 

Allotter relay HG 1 of Fig. 8 and series low re 
Sistance relay 202 of Fig. 4 both operate in the 
above circuit. The latter relay serves only for 
alarm purposes but relay HG 1 operates to break 
the Series leads 426 and 42 at contact 438 and 
prepare a holding path for itself traced from 
battery through common relay 435, contact 436 
on relay 437, lead 426, inner armature and front 
contact on relay HG 1 right winding of same 
relay, through winding of relay AG1, thence over 
lead 607 and through left inner contacts in mull 
tiple of all A relays of Figs. 12 and 16 to ground 
on lead 293 from the link allotter circuit of Fig. 
4 previously traced. Relay 435 operating in this 
path serves to remove battery from multiple lead 
A34 thereby releasing all other HG relays that 
may have operated. ASSunning by way of illus 
tration that relays HG 2 and HG5 had operated 
at this moment due to inconing calls originating 
in trunk groupS 2 and 5, it will be evident that 
battery through relay 435 on lead 426 will con 
nect only to righthand winding of the HG1 relay, 
due to the opening of contact 438 in the circuit 
to lead 42. Thus only the AG1 and HG 1 relays 
receive current, giving the call in the first group 
preference over calls in the lower groups. Since 
the AG relay connects ground to lead 68 for 
operating the B1 relays of all A, B and C con 
trol relays associated with the group allotter re 
lays of Fig. 8 it is evident that only the top set 
of B and C relays in Fig. 12 and those indicated 
in squares 76 and 77 of Fig. 16 can function 
at this time. 

Relay AG1 at its left make contact also con 
nects ground to the Winding of relay MG1 to 
battery. The latter relay locks to ground Sup 
plied from its own left outer armature, thence 
over multiple lead 439, contact 440 on relay 437, 
multiple lead 44 and left inner make contact 
of relay MG1. The MGi relay at its right break 
contact serves to open the left Winding of relay 
HG1 leaving the AG1 and HG 1 relays normally 
dependent for their release on ground being re 
moved from lead 203 in the link allotter of Fig. 
4 as Will later be described. The MG 1 relay now 
cannot release until relay 63 is operated and the 
latter relay cannot Operate until all HG relays 
have released as Will later be explained. Thus the 
MG-1 relay at its right break contact also serves 
to prevent its associated HG 1 relay from re 
operating after it has Once functioned on one 
call and prevents other calls which might be 
waiting in trunk group from being served until 
one call in each of the lower trunk groups has 
been served as WOuld be indicated by the asso 
ciated HG relay having operated, operating re 

lays AG and MG and then AG and HG relays 
being released by the link allotter of Fig. 4. 
This allotter circuit therefore prevents the calls 
bunched in one trunk group from taking prefer 
ence over calls in other trunk groups. 

Having shown how the call from trunk group 
No. f is given preference over calls from trunk 
groupS 2 and 5, the manner in which one of the 
idle operator positions is chosen to serve this 
call will now be described. The ground placed 
on multiple lead 608 by relay AG-1 of Fig. 8 may 
be traced in Fig. 12 through contact 609 on re 
lay A1 to Winding and battery of relay B1 and 
Similarly in Fig. 16 through a path for operator 
positions 2 to 9. Thus the B1 relays of all idle 

O 

5 
Operators in the first or top sets of A, B, C con 
trol relays operate and lock at contact 62 of 
relay B1 of Fig. 12 and corresponding contacts, 
to lead 608. This results in ground being con 
nected at contact 63 to lead 64, and in a simi 
lar manner to corresponding leads 3 and 9 
of Fig. 16, for starting the position allotter cir 
cuit at the bottom of Figs. 12 and 16 to func 
tioning. This allotter is constructed on the same 
principle used in the group allotter circuit as 
Will appear from the description in the follow 
ing paragraphs. In this case however the func 
tion of the AP, HP and MP, relays is to prevent 
a position from being selected a second time as 
long as there is some idle position that has not 
received a call. - 
Since all the operators are assumed to be ide 

for the purposes of this description, ground on 
leads 6, 4, 778 and 779 as previously described 
causes the operation of all HP relays. Ground 
On lead 64 by Way of example is further traced 
through left break contact on MP1 relays, thence 
through left-hand winding of relay HP to bat 
tery connected to multiple lead 625 at back con 
tact on relay 624 of Fig. 12. It will be observed 
that each HP relay at its right front contact, 
therefore, establishes a circuit through its own 
right-hand Winding and Winding of its corre 
Sponding AP relay in Series to ground on lead 
64 and in Fig. 16 to leads 778 and 779. Due, 
however, to the series circuit through the HP 
relays over leads 66, 63 and 633 only one AP 
relay can energize. The path for the relay in 
this illustration may be traced from ground on 
lead 64 of Fig. 12, winding of relay AP1, right 
hand Winding of relay HP1, front contact and 
armature over lead 66, left back contact relay 
6, and battery through winding of relay 624. 
Both relays AP1 and 624 operate. Relay 624 in 
Operating removes battery from lead 65 Which 
releases all HP relays that were operated except 
HP1 and prevents any other HP relay from op 
erating as might Sometimes be the case where a 
position happened to come idle at that particu 
lar moment. Relay AP1 in operating at its right 
contact operates relay MP1 which opens the cir 
cuit through the left-hand winding of HP1 relay 
but the latter does not release because of the 
right-hand Winding being included in the oper 
ating path of the API relay. The MP1 relay locks 
itself Operated through its own contacts 68 and 
649 over leads 620 and 62 and contact 622 of 
common relay 6 thus preventing the reclosing 
of the circuit through the left-hand winding of 
relay HP1 until the "remaining positions have 
each anSWered a call. When this occurs all HP 
relays will be deenergized and the MP relays of 
all positions that have handled a call will be locked 
to contact 622 on relay 6. In the case of an un 
covered position the relay corresponding to relay 
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55, in Fig. 11A, would not be operated so that no 
A relays could operate and therefore the HP relay 
for that position would remain unoperated even 
though the MP relay were normal. In this man 
ner the incoming trunk calls are distributed uni 
formly over all positions that are covered by an 
operator. 

Referring again to the operation of relay AP1 
ground at its left make contact is connected to 
lead 626 causing relay 552 of Fig. 11A to oper 
ate and immediately make the position test busy 
to all other calls. Ground on lead 626 in Fig. 12 
through contact 627 of relay Bll also operates re 
lay C1 and over lead 60 it operates relay 557 of 
Fig. 11A. The latter relay marks all idle SWitch 
board circuits of position that are capable of 
receiving the call from Fig. 1. Over an available 
link circuit. The group allotter relays working 
in conjunction with the position allotter relays 
HP1, MP1, and AP1 having now allotted position 
for handling the call on the incoming trunk of 

Fig. 1, proceeds to release so that a call in the 
Second group of one hundred trunks may be 
served without waiting for the call in the first 
group to reach the operator of position . The 
manner in which this release is accomplished will 
be found in a following paragraph. For the pres 
ent it will be assumed that control relays A1 and 
V1 of group f in position f shown at top of Fig. 
12 have released and that relay C alone remains 
locked through its contact 629 back over con 
mon lead 2 S to the right back contact of relay 
208 of Fig. 4 to ground. Also the relays 2 and 
28 of Fig. 4 have been operated due to ground 
at left make contact of C1 relay of Fig. 12 over 
common lead 27. 
As stated above, all idle switchboard circuits 

capable of Serving the first group of trunks of 
position have now been grounded through the 
operation of relay 557 of Fig. 11A. These ground 
paths include for example lead 558 to which 
ground is connected by relay 557. Said path be 
ing further traced through left outer contact of 
Switchboard relay 555, to lead 580 and winding 
of selecting magnet S1 on Secondary switch . 
In a similar manner the grounded leads 559 and 
560 connect to selecting magnets S1 of secondary 
Switch 2 and Secondary Switch 0 respectively. 
The other side of these selecting magnets con 
nect respectively to lead 37 of Fig. 7, lead 355 of 
Fig. 6 and lead 326 of Fig. 5 and all go direct to 
the winding of relayS L10, L2 and L1 respectively 
as shown in link allotter circuit of Fig. 4. These 
circuits representing ten selecting magnets cor 
respond to the ten links represented in Fig. 2 
by lines 30, 42 and 43 respectively. The call on 
the trunk of Fig. 1 therefore can be connected 
Over any One of these links that is idle. 
The function of the link allotter circuit of Fig. 

4 of selecting one of the above links which is idle 
Will now be further described. As previously 
Stated, when a switchboard circuit is busy its 
relay 555 or one corresponding to it will remain 
operated. Therefore the link to which it is con 
nected Will also be busy and the circuits to the 
secondary switch selecting magnets in Figures 5, 
6 or 7 will be open at the left Outer contacts of 
relays 555. In this manner ground through a 
Secondary SWitch selecting magnet Will be con 
nected to the Windings of relays L1 to L10 only 
when the corresponding link is idle. For pur 
poses of illustration in tracing the call for the 
trunk in Fig. 1 it will be assumed that only relay 
L10 has ground connected to its winding over lead 
377 as previously traced. That is to say switch 
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board circuits 2 to ?o in position f are busy. 
Going back now to the first part of the descrip 
tion where relay 204 operated and closed a cir 
cuit for the C1 to C10 relays it was observed that 
these relays all operated in multiple on their low 
er Windings to battery. Each C relay at its top 
make contact therefore closed an individual cir 
cuit traced from battery through the winding of 
its corresponding D relay top Winding and front 
contact of the C relay, and back contact in the 
corresponding Li relay to ground on lead 2 . As 
a result, all ten D relays operated and the corre 
sponding C relay windings being in the same cir 
cuits, locked in their operated position. When 
all C relays had operated, a ground path was es 
tablished through the lower make contacts in 
Series for Operating relay 29 and also through 
the left break contact on slow operate relay 220 
for operating relay 2 5. Relay 29 at its left 
inner contact closed ground from lead 2 to re 
lays 22 and 22 f. Relay 2?2 operated and locked 
at its left make contact back to ground on lead 
2 and at its left break contact it opened the 
Original operating path through the lower Wind 
ings of the C relays. Relays 22 although oper 
ated is not as yet effective because its contacts 
are in series and are open by virtue of relay 29 
being operated. 
The above described condition of the link al 

lotter circuit therefore is present when ground 
through S1 magnet of secondary switch f is re 
turned over lead 3 to the winding of the L10 
relay. Since switchboard circuits 2 to O were 
a SSumed to be busy, the Windings of the L1 to L9 
1'elays are open so that they cannot operate. Ac 
COrdingly relays C1 to C9 and D1 to Dg remain 
Operated. Ground through S1 magnet on wind 
ing of relay L10, however, causes the latter to 
Operate over a path traced through the bottom 
make contact on relay 25 thence over lead 26 
to Fig. 3 and through make contact 23 on relay 
03, lead 36, through selecting magnet S10 of 

primary SWitch and thence over lead 35 to bat 
tery at back contact on hold magnet HDi of 
Secondary switch f of Fig. 7 as previously de 
Scribed. The operation of relay L10 at its break 
contact opens the circuit of the C10 and D10 re 
layS permitting them to release thereby closing 
another circuit Substantially in parallel with the 
Winding of the L10 relay. This path is traced 
from ground through S1 magnet of secondary 
Switch on lead 377 of Figs. 7, 8 and 4, thence 
over lead 222, right back contact relay Dio, and 
right front make contacts of relays Dg to Di in 
Series, lead 223, resistance 224 and two windings 
of relay. 225 in Series, back over lead 226 and left 
front make contacts of relays D1 to Dg in series, 
thence through left break contact relay Dio and 
bottom make contact relay 2f 5 to the other side 
of relay L10. Relay 225 in this circuit being 
differential does not operate at this time. It is 
pertinent to remember at this point that relay 
20 Operated when the position f was chosen and 
the idle Switchboard circuit shown in detail in 
Fig. 11 was grounded. Therefore relay 220 of 
Fig. 4 started to receive energy over a path 
traced from ground at left back contact relay 208, 
left make contact relay 20 f to battery through 
Winding of relay 220. The latter relay being slow 
to Operate has therefore given sufficient time for 
the T., C and D relay combinations to be estab 
lished So that its proceeding to operate at this 
time, opens the circuit at its left break Contact; 
of the relays 25 and 219. Relay 2 5 releasing 
Opens the circuit of the L10 relay and thus re 
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moves the shunt on the parallel circuit con 
nected through leads 223 and 226 and Windings 
of relay 225 traced above. The release of relay 
29 then establishes two paths for operating the 
Selecting magnet S10 of the primary SWitch and 
the selecting magnet S1 of the secondary Switch 
f in order to close switchboard circuit through 
the link represented by line 30 in Figs. 2, 6 and 
7 to the incoming trunk of Fig. 1. 

It will now be shown how the two paths for 
Operating the above Selecting magnets are Or 
ganized to cut the call through to the switchboard 
circuit, With a provision for making a test to 
make sure that the call actually cuts through. 
For this purpose relay 225 functions as a differ 
ential relay. The top winding it will be observed 
is connected directly across battery and ground 
from the contacts of relay 22. The botton 
winding, however, connected in lead 226 carried 
the current for Operating the Selecting magnet 
S10 of primary switch which overpowers the 
top winding and prevents relay 225 from oper 
ating. At the same time relay 29 also con 
nects battery to lead 223 for operating selecting 
magnet S1 of secondary Switch f. The opera 
tion of Selecting magnet S10 of primary switch 
in addition to Operating the Selecting fingers 
(not shown) on the switch also connects ground 
to lead 39 of Fig. 2 and Fig. 3. Since both relays 
ST1 and ST10 are still operated this ground con 
tinues Over lead 49 to energize hold magnet HD1 
of Fig. 2. Contact Springs 48 therefore operate 
and connect leads , 2, 3, 4 to leads 26, 27, 28, 29, 
represented by line 30. Ground being already 
present on lead and therefore on lead 26, causes 
the hold magnet HD.1 of secondary switch in 
Fig. 7 to operate. Since selecting magnet S1 of 
this Switch has already operated the selecting 
fingers for the botton row of horizontal con 
tacts, the operation of the hold magnet therefore 
Operates contact springs 378 of Fig. 7. It also 
removes battery from lead 35 to which the se 
lecting magnet S10 of primary switch f is con 
nected, thus opening the circuit over lead 226 
through the lower winding of relay 225 and 
thereby permitting the top winding to operate 
relay 225 as an indication that the connection 
has been established between the calling trunk 
of Fig. 1 and Switchboard circuit of position 
shown in FigS. 9 and 11. 
The link allotter circuit now restores to nor 

mal due to the Operation of relay 268 by ground 
On make contact of relay 225. Relay 208 at its 
right back contact removes ground from multi 
ple lead 26 traced through Figs. 8 and 12 there 
by releasing the relay C1, corresponding to posi 
tion which up to this time has remained op 
erated. Relay 208 at its right front contact sup 
plements the ground placed on lead 2 by the 
above mentioned C1 relay, causing relay 20 to 
remain Operated and prevent the group and po 
sition allotter relays of Figs. 8 and 12 from func 
tioning on a new call until the link allotter of 
Fig. 4 is fully restored to normal. Relay 208 of 
Fig. 4 at its left back contact removes ground 
from lead 209 causing relays 207, 22, 220, 22 
and the nine sets of C and D relays of Fig. 4 to 
release. Relay 22 is slow releasing to insure 
complete cut through of the call and when it does 
'elease it releases relay 225 which in turn re 
leases relay 208. Relay 20 then releases and 
the link allotter circuit is ready for another 
call. 
The above description of tracing a call from 

trunk of Fig. 1 made the assumption that an 

7 
other call had come in on trunk and had oper 
ated the ST10 relay of Fig. 3 at the same time that 
relay ST operated. The call on trunk O. Will 
therefore be the next one to be handled. This is 
due to the fact that relay ST10 continues to hold 
battery on lead which prevents relay CH1 
from releasing, in turn preventing relay 204 of 
Fig. 4 from releasing. Hence the release of the 
relay 268 on the previous call acts at once to re 
operate relay 20 and the system proceeds to con 
nect the second call on trunk to an operator 
in a similar manner as described for the first 
call on trunk . 
This description has also assumed that a call on 

trunk 9 in primary Switch () unit of Fig. 6 origi 
nated along with the calls on trunks and 0 of 
primary switch unit. Therefore upon the com 
pletion of allotting a link for the second call de 
scribed in the preceding paragraph, the call on 
trunk 9 will be the next to be handled. Since 
both STi and ST10 relays of Fig. 3 have now re 
leased due to the operation of their respective 
hold magnets HD1 and HD10 battery has been re 
moved from lead thus in turn releasing relay 
CH1. Elead 24 is thereby extended through the 
right back contact of the CH1 relay, thence over 
lead 2 and back contact on relay CH2, through 
other CH relay contacts in Series and over lead 
i32 to contact 28 on relay CH10. Hence the re 
lease of the relay 208 on the previous call acts at 
once to reoperate relay 28, causing relay 376 of 
Fig. 7 to operate. The system then proceeds to 
connect the third call to an operator in the same 
nanner as described for the first call from the 
trunk of Fig. 1. After the relay 208 releases on 
this call it will be observed that all relays of the 
CH chain in FigS. 3 and I have noW released, so 
that ground is removed from lead 5 of Fig. 4 
causing relay 204 to release. Release of relay 204 
in turn releases relay 2 of Fig. 3 so that all calls 
that have in the meantime originated in the first 
group of 100 trunks Will now operate their respec 
tive ST and CH relays and they Will then be con 
nected to an Operator in the Sane manner as de 
Scribed above. 
wait until the preferential calls have been served. 

It has been shown how link indicated by line 30 
in Figs. 2, 6 and 7 has connected switchboard cir 
cuit of position and incoming trunk of Fig. 1. 
Ground on lead of Fig. 2 holds primary cross-bar 
Switch magnet HDi operated to maintain contacts 
(8 closed and ground on the extension of same 
lead i. e. lead 26 of Fig. 7 holds the secondary 
cross-bar Switch magnet HD1 Operated to main 
tain contacts 378 closed. Since lead 27 is also an 
extension of lead 2 of Fig. 1 battery may be traced 
from the botton armature and front contact of 
relay through winding of relay 8 lead 2 and 
contacts 48, lead 27 of Fig. 2, thence over link 
indicated by line 30 to lead 2 of Fig. 7, contacts 
38 to lead 39 and ground through relay 56 of 
Fig. 11. Relay 3 of Fig. 1 being marginal does 
not operate at this time. Relay 56 of Fig. 11, 
at its right front contact connects battery through 
contact 577 on relay 573 to lead 578 running 
through Figs. 9, 10, 11 which lights lamp 507 in 
Fig. 9 and informs the Operator of the plug she 
is connected with. Relay 56 also connects 
ground at its left make contact to lead 562 thence 
through right outer back contact relay 566 to 
winding relay ST1, thence over lead 563 to left 
arnature of relay LS2 of Fig. 10, continuing 
through the back contact to lead 526 to left arma 
ture of relay LS10 of Fig. 9, thence through back 
contact to battery. As previously stated the ST 
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and LS relays of each switchboard circuit serve to 
make Sure that Only One call is connected to an 
operator at a time. For purposes of this descrip 
tion it is assumed that Switchboard circuits 2 to 
to are busy so that their corresponding ST and 
LS relays are normal. Operation of relay ST1 
of Fig. 11 therefore connects ground through the 
winding of relay LS thence to battery at the front 
make contact of relay 56: previously operated. 
The operation of relay LS1 thus extends tempo 
rarily the talking leads 380 and 38 of the switch 
board circuit, through its right make contacts to 
Operator's telephone set of position f shown in 
Fig. 9 Over leads 564 and 565. Relay LS1 at its 
left outside break contact Would prevent any suc 
ceeding ST relay of another Switchboard circuit 
from operating while at its left inner contact a 
circuit is closed through contact and Winding of 
relay 566 for making the position test busy. This 
path may be traced from ground through relay 
503 of Fig. 9, lead 563, left inner make contact of 
relayLS of Fig. 11, contact 568 on relay 566, wind 
ing of relay 566 to battery at right front contact 
relay 56 previously operated. The operation of 
lelay 583 of Fig. 9 in the above path opens the 
circuit. Over lead 54 for relay 55 of Fig. 11A 
which makes the position test busy as previously 
described. Relay 56 in the above path is margi 
nal and does not operate under this condition. 
The operator receiving the number of the wanted 
party inserts plug 505 of Fig. 9 into the called line 
which results in ground being connected to the 
sleeve lead 506, thence to battery through relayS 
569 and 5 () of Fig. 11. Relay 569 later functions 
to pass back Supervision signals to the incoming 
trunk by connecting ground through left Outer 
contact on relay 57, low resistance 59 to lead 
379. This path being in parallel with the ground 
path through high resistance relay 56 lowers the 
resistance of lead 39 to ground sufficient to Oper 
ate marginal relay 8 of Fig. 1. This in turn 
operates relay 9 which opens a shunt around 
right winding of relay 2. Relay 58 at its make 
contact connects ground to winding relay 5, and 
also at contact 52 of the latter relay it grounds 
the winding of relay E3 connected to battery. 
Relay 5:3 operated extends the talking leads 380 
and 38 of the cross-bar switch to the leads 54 
and 575 of the Switchboard plug circuit. Relay 
573 at contact 56 connects direct ground to Wind 
ing of relay 566, thus shunting out the path to 
ground through relay 503 previously traced. 
Relay 566 operating opens the circuit through 
winding of relay ST restoring both the ST and 
LS relays to normal. In this manner the operator 
is automatically cut off of the connection. Relay 
573 at contact 5 opens the circuit over lead 578 
for putting the trunk lamp 57 of Fig. 9 out dur 
ing conversation. The series circuit through 
break contacts on the ST relays over leads 58 
and 52 serves to insure one connection at a time 
to the operator telephone set. 

After the conversation over trunk and plug 
has terminated the calling trunk at the dis 

tant end disconnects which releaseS supervisory 
relay 20 of Fig. 1 thereby removing ground from 
windings of relays 2 and 9. Relay releas 
ing at its top contacts renoves ground from 
leads and 26 thus releasing holding Inagnets 
HD.1 of both the primary cross-bar SWitch and 
the secondary cross-bar switch causing Contact 
springs 48 and 38 respectively to restore to nor 
mal. The release of the link circuit indicated by 
line 39 thus causes relays 555 and 56 to re 
lease. The latter relay at its right back contact 
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connects battery to winding of relay 57 caus 
ing it to operate and lock to ground at front 
contact of relay 52. The operation of relay 57 
at contact 582 connects battery from relay 55 
to lead 58 and lights lamp 5 of Fig. 9 as a 
disconnect signal to the operator who then pulls 
down plug 55 releasing relay 570 and in turn 
relay 57 thus restoring the link and Switchboard 
circuits to normal. 

Returning now to that point in the above de 
Scription where the group allotter circuit in Fig. 
8 is aSSuned to release and permit a call in the 
Second group of incoming trunks indicated by 
Square 832 to be served, without Waiting for the 
call in the first group to actually reach the op 
erator of position . This release is brought 
about by the operation of the corresponding C1 
relay for position which previously operated 
in a circuit through contact 627 on relay B1 of 
Fig. 12 thence to ground on lead 623 placed there 
by relay AP1. Relay C1 at contact 628 Supple 
ents the ground already on lead 626 in order 

to make position continue to test busy when 
relay AP1 releases. Relay C1 at contact 629 
locks over common lead 286 to the right back 
contact of relay 28 of the link allotter circuit 
of Fig. 4. Relay C1 is thus not permitted to re 
lease until the link allotter has completed its 
function of connecting the trunk call from Fig. 1 
to operator position and relay 288 has oper 
ated to restore the link allotter to normal. Re 
lay C at its left contact, however, immediately 
connects ground to the common lead 22 which 
hen operates relay 2 of Fig. 4. The latter 
relay at its right break contact opens the path 
over multiple lead 283 running through Figs. 
8, 12 and 16. Opening of this path causes group 
allotter relays AG 1 and HG 1 to release, thereby 
releasing all B relays aSSOciated With these re 
layS. The A1 relay of Fig. 12 for group al 
ready released when the relay 552 of Fig. 11A 
first Operated aS previously described. The re 
lease of the B1 relay of Fig. 12 for position 
thus opens the holding circuit through the AP1 
relay winding, S winding of HP1 relay, front 
contact and arnature of relay HP1, lead 66, 
left back contact relay 6, to battery through 
relay 324. Relays AP1, HP1 and 62A all release, 
thus putting both group and position allotter cir 
cuits in condition to serve the call that is as 
Sumed to be Waiting in trunk group 2. 
The call that has Originated in trunk group 

2, it must be remembered, is being handled by 
its own link allotter circuit similar in all respects 
to the link allotter of Fig. 4. So that ground will 
be present on multiple lead 245 of FigS. 8, 12 
and 16. The first relay A2 of position is re 
ieased because position f has just been made 
busy by the call from trunk of Fig. 1, but 
the A2 relays of Succeeding positions are oper 
ated due to the positions being idle and to switch 
board circuits being available. Therefore the 
ground path on lead 245 may be further traced 
through the A2 relays of positions 3 to () and 
back on lead 634 through relay HG 2 to battery 
on lead 434 of the group allotter circuit of Fig. 8. 
Relay HG 2 operates and the call in this trunk 
group progresses the same in all respects as 
traced for the call from the trunk of Fig. 1. In 
a similar manner the call in trunk group 5 will 
be handled and the group allotter relays of Fig. 8 
function. 
The group allotter circuit of Fig. 8 prevents 

noire than one call in a group of trunks being 
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groups, as indicated by the corresponding HG 
relay being operated. This is accomplished by 
providing a locking circuit for each MG relay 
that operates. Said locking circuit includes con 
tact 44 on relay 43 and the latter relay is de 
pendent for operation on relay 442 before the 
MG relays can be released. The path for op 
erating relay 442 may be traced from ground 
through the left make contacts of whatever MG 
relays are operated, to multiple leads 439 and 
A43, left make contacts on any A relay of the 
relay control circuits shown in FigS. 12 and 16, 
thence back over lead 444 and through the right 
break contact on all HG relays of Fig. 8 to wind 
ing relay 442 and battery. When all MG relays 
have released relay 442 will release, releasing 
relay 437 thus placing the allotter in position to 
serve another batch of calls. Since the MG re 
lays prevent their corresponding HG relays from 
reoperating once they have Operated and re 
leased on a call, it will be evident that calls in 
one group of trunks cannot lock out calls in 
other groups. 
The position allotter circuit at bottom of Figs. 

12 and 16 has fundamentally the same circuit 
functions as the group allotter circuit except in 
this case it allots a, call to every idle Operator 
before giving any one operator a second call. 
This is accomplished by making each MP relay 
lock to a contact on relay 6. So that once an 
operator has received a call and the HP and AP 
relays have released, it will be impossible for then 
to again operate until relay 625 operates relay 
6. But relay 625 cannot operate except all 
HP relays are deenergized which means that the 
position has had a call. In this connection the 
HP relay for one or more idle positions might 
be deenergized because no call is waiting in which 
case relay 445 of the group allotter circuit of 
Fig. 8 would be continuously operated to battery 
at left break contact on relay 435 thereby hold 
ing contact 446 open and preventing relay 625 
of Fig. 12 from operating. 

Referring again to the functioning of the link 
allotter circuit as described in the first part of 
this specification, it will be remembered that a 
statement Was made that the link allotter might 
not be able to match up an idle link with an idle 
switchboard circuit. This may occur occasion 
ally if the ratio of links to Switchboard circuits 
is too close to the actual traffic ratio, so that the 
link allotter must be designed to release under 
this condition and start serving another incom 
ing call. For this purpose relays 227, 228, 229 and 
230 are provided for operating relay f 9 of Fig. 
3 for releasing the ST relays of all primary Switch 
units in the group of one hundred incoming 
trunk circuits, thus making the link allotter cir 
cuit start Over again to serve another call. Nor 
mally of course, this does not occur because a 
time delay is introduced in Fig. 4 by relay 227, 
resistance 23, capacity 232 in which relay 227 is 
made slow enough releasing to give the link al 
lotter time to function. When the group and 
position allotter circuits of Figs. 8, 12 and 16 
cause relay 20 of Fig. 4 to operate as previously 
described, relay 22 in turn operating and start 
ing the link allotter to functioning also removes 
ground at its right break contact from lead 233. 
This starts relay 22 to releasing but it does not 
release as long as an idle link can be matched 
to an idle SWitchboard circuit. If, however, no 
match is found So that the allotter takes more 
time than it should, then relay 227 finally re 
leasing will operate relay 228. Relay 228 then 

9 
operates slow operate relay 229 and also relay 
230 and relay 9 of Fig. 3 in series over lead 
30. The contact on relay 230 then operates the 
alarm relay B4. The contact on relay 229 oper 
ates relay 288 which causes the link allotter cir 
cuit to restore to normal ready to serve the next 
call as previously described. The operation of 
relay 9 of Fig. 3 at its individual back contacts 
opens battery that Supplies the lower holding 
Windings of all ST relays that may have oper 
ated, thus making them release and later come 
in on the allotter circuit as a new group of pref 
erential calls. During the restoration of the al 
lotter to normal relay 220 of Fig. 4 releases thus 
restoring ground to winding of relay 22 where 
upon relays 228, 229 and 230 releases. Relay 228 
also releases relay 9 of Fig. 3 and the link al 
lotter is again ready to serve the new prefer 
ential group of calls. In the event of some 
trouble condition in the allotter, relays 227, 228, 
229, 230 and 9 of Fig. 3 would function in the 
same manner as above and would indicate this 
condition by operating slow operate relay B-4 
to light lamp 237. 
The underlying characteristics of the system of 

this invention necessarily involve the use of con 
trol circuits common to the exchange. Provision. 
is therefore made for the rather elaborate use of 
alarm equipment, some of which is automatic in 
character. In connection with the CH relay 
chain circuit of Figs. 3 and 7 for example a 
lamp 29 is connected to ground and to lead 28 
to indicate to the attendant that a CH relay is 
operated and that Some trunk has not yet 
reached an operator. The test jack 3 con 
nected in the ground side of the CH relay Wind 
ing provides means for testing and clearing 
trouble on the Series leads 27 and 32. 
Alarm circuits covering the link allotter of Fig. 

4 are arranged to give Visual Signals, and for any 
trouble condition that ties up the allotter, a 
spare allotter is cut into use. Slow operate re 
lay B1 operates if relay 23 operates which hap 
pens if lead 24 is open or grounded. This 
condition is indicated by alarm lamp 234. Re 
lay B2 which is slow to operate operates only if 
relay 294 remains operated too long indicating a 
grounded common lead 5. This condition is 
indicated by alarm lamp 235. Slow operate re 
lay B3 operates and lights lamp 236 in the event 
that relay 202 remains operated too long which 
would result for example if relay 20 upon oper 
ating failed to open its right back contact. Slow 
operate relay B5 will operate if relay 206 re 
mains operated abnormally long indicating, for 
example, the failure of contact 205 on relay 204 
to open when the latter is supposed to release. 
This condition is indicated by lamp 238. Slow 
operate relay B6 is operated by relay 28 if relay 
22 does not operate at the proper time indicat 
ing that the link allotter is not functioning 
properly. This condition is shown by lighting of 
lamp 239 and furthermore ground at right front 
contact operates relay 240 to cut in a spare or 
emergency link allotter circuit the same in all 
respects as that of Fig. 4. The latter relay, al 
though not showing the details, is wired into all 
the leads entering and leaving Fig. 4, and when 
it operates, it merely acts to transfer these leads 
to a spare link allotter as indicated. Key 242 
serves to unlock any alarm relay that may have 
been operated or key 243 may be used to shut off 
the audible alarm feature connected to lead 244. 
An automatic alarm feature is also shown in 

Fig. 8 for the group and position allotter circuits, 
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One S relay is provided for each trunk group and 
corresponds to the HG relay of that group. 
When, therefore, a call comes in on one of the 
trunks of a group, such as group , for example, 
for Which there is a free operator with available 
Switchboard circuits, the lead 24f of the group is 
grounded by relay 27 of the link allotter cir 
cuit of Fig. 4. This condition on multiple lead 
24f through the outside right make contacts on 
all operated control relays A1 associated with the 
Corresponding HG 1 relays causes relay S1 of Fig. 
8 to operate over multiple lead 630 and through 
P Winding of relay S1 to battery at break con 
tact on relay 447. In like manner, calls in other 
trunk groups operate their respective S relays of 
Fig. 8. Only the S1 relay, however, locks through 
its S winding to battery through relay 448. The 
Operation of relay 448 in this path causes relay 
44 to operate and remove battery from the P 
Windings of all S relays, thus leaving only the 
S1 relay operated. Relay 448 at its right make 
Contact connects ground to a timing circuit in 
dicated at 449. If the incoming calls are being 
handled by the group and position allotter cir 
Cuits at a normal rate, the associated relay 450 
will not operate, but if trouble develops in these 
circuits and the rate at which calls are handled 
drops, then the timing circuit at 449 Will cause 
lamp 45 to light and relay 450 to operate. Re 
lay 450 operating causes relay 452 to operate 
and thereby automatically connect in a spare set 
of group and position allotter relays, not shown. 
This relay locks to alarm key 453 and brings in 
an audible alarm. Provision is also made to shift 
Over to the spare allotter relays manually when 
desired by operating key 454. 
What is claimed is: 
1. In a call distributing system, calling lines, a 

plurality of primary cross-bar SWitches terminat 
ing said lines, a plurality of Secondary cross-bar 
SWitches, link circuits extending between said 
primary and secondary switches and so arranged 
that each primary switch has a link circuit ex 
tending to each secondary switch, a plurality of 
Operators' positions, a switchboard circuit ex 
tending from each secondary switch to each posi 
tion, means for predetermining the order in which 
idle ones of said positions shall have calling lines 
extended thereto and means for preventing any 
One of Said positions from having a second line 
extended thereto until each of the remaining idle 
positions have been assigned in the predetermined 
Order. 

2. In a call distributing system, calling lines, 
a plurality of operators’ positions, a plurality 
of primary CrOSS-bar switches terminating said 
lines, a plurality of secondary cross-bar switches, 
link circuits extending between said primary and 
Secondary Switches and so arranged that each 
primary Switch has a link circuit extending to 
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each Secondary switch, switchboard circuits ex 
tending from each secondary switch to each posi 
tion, means for allotting, in a predetermined 
Order, a different idle position to which successive 
calls shall be extended and means responsive to 
a call on One of said lines for selecting a link 
circuit accessible thereto which has access to an 
idle SWitchboard circuit and which terminates 
in the position allotted to that call, said means 
also being effective to extend the line to the 
allotted position. 

- 5 

3. In a call distributing system, a plurality of 
groups of lines, calling lines waiting in certain 
of Said groups, a plurality of operators' positions, 

2,059,596 
switching means including primary and second 
ary croSS-bar SWitches for extending said lineSto 
said positions, and means for successively initiat 
ing the extension, in a predetermined order, of 
One calling line from each group. 

4. In a call distributing Systern, a plurality 
of groups of lines, calling lines Waiting in 
certain of Said groups, a plurality of operators' 
positions, SWitching means including primary and 
Secondary cross-bar switches for extending said 
lines to said positions, means for successively 
initiating the extension, in a predetermined order, 
of One calling line from each group and means 
for insuring the extension of all waiting calls in 
any group before any Subsequent calling lines in 
the same group are served. 

5. In a call distributing system, a plurality of 
groups of lines, each of said groups being divided 
into a plurality of Subgroups, calling lines Wait 
ing in certain of said groups, a plurality of 
Operators' positions, switching means including 
primary and Secondary cross-bar Switches for 
extending Said line to said positions, and means 
for Successively initiating the extension, in a pre 
determined order, of One calling line from each 
group, and means for insuring that waiting calls 
in different Subgroups of any main group will 
be served in a predetermined sequential order. 

6. In a call distributing system, calling lines, 
a plurality of Operators' positions, a plurality of 
primary CrOSS-bar SWitches terminating said lines, 
a plurality of secondary cross-bar switches, link 
circuits extending between said primary and 
Secondary SWitches and so arranged that each 
primary Switch has a link circuit extending to 
each Secondary SWitch, Switchboard circuits ex 
tending from each secondary switch to each 
position, means for allotting in a predetermined 
Order the idle positions to which successive calls 
Shall be extended and for selecting the Switch 
board circuit to be used, means responsive to a 
Call on One of Said lines for selecting a link circuit 
accessible thereto for extending that line and 
which has access to the selected switchboard cir 
cuit, a magnet individual to each line for operat 
ing the aSSociated primary switch to connect the 
line With any one of the accessible link circuits 
and a magnet individual to each link for operat 
ing the aSSociated Secondary switch to connect 
the link to any one of the accessible switchboard 
circuits, means responsive to the selection of one 
of Said SWitchboard circuits giving access to the 
allotted position for energizing the respective 
primary and Secondary magnets, giving the call 
ing line access to the Selected link and the se 
lected link access to the selected Switchboard 
circuit, and means for preventing a second set of 
magnets extending another calling line until the 
first calling line has been extended to the first 
allotted position. 

7. In a call distributing System, calling lines, 
a plurality of Operators' positions, a plurality of 
primary cross-bar switches terminating said 
lines, a plurality of Secondary cross-bar switches, 
link circuits extending between said primary and 
Secondary Switches and so arranged that each 
primary SWitch has a link circuit extending to 
each Secondary Switch, switchboard circuits ex 
tending from each secondary switch to each po 
Sition, means for allotting, in a predetermined 
Order, the idle positions to which successive calls 
Shall be extended, means responsive to a call on 
One of Said lines for Selecting a link circuit ac 
cessible thereto and which has access to an idle 
SWitchboard circuit terminating in the position 
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allotted to that call, said means also being effec 
tive to extend the line to the allotted position 
and means actuated upon failure of said calling 
line to be extended to the allotted position within 
a predetermined interval of time to automati 
cally restore all of said extending means to 
normal. 

8. In a call distributing System, a plurality of 
lines divided into groups, each group being fur 
ther divided into a plurality of Subgroups, a plu 
rality of operators' positions, a plurality of 
switchboard circuits individual to and terminat 
ing at each of said positions, a plurality of link 
circuits for extending said lines to said Switch 
board circuits, said link circuits being divided 
into groups, each of said groups of links being 
individual to and accessible to a different one of 
Said subgroups of lines, and also having acceSS 
to a switchboard circuit terminating at each po 
sition, an allotter common to the groups of lines 
and adapted, responsive to calls on Said lines to 
successively allot, in a predetermined order, the 
groups which may have calling lines extended to 
said switchboard circuits, a position allotter 
common to Said positions also responsive to calls 
on said lines and so arranged as to assign, in a 
predetermined order, an idle one of said posi 
tions to which may be extended a calling line in 
the group determined by the group allotter and 
a link Selector responsive to the joint operation 
of said group and position allotters arranged to 
Select one of said link circuits, over which the 
calling line may be extended, that is accessible 
to the subgroup first in order in the group as 
determined by the group allotter and that has 
access to an idle Switchboard circuit extending 
to the position assigned by the position allotter. 

11. 
9. In a call distributing system, the combina 

tion with a plurality of lines, a plurality of op 
erator's positions, means for extending calling 
ones of said lines in a predetermined order to 
predetermined ones of said positions, said means 
including link circuits and cross-bar Switches, a 
relay arrangement common to said Switches and 
link circuits for controlling the extension of said 
lines to said positions, an auxiliary relay ar 
rangement adapted to be substituted for said 
first arrangement and means responsive to the 
failure of the first relay arrangement to complete 
its prescribed function within a predetermined 
time interval, due to trouble therein, to substi 
tute said auxiliary arrangement therefor. 

10. In a call distributing System, a primary 
cross-bar switch, lines terminating therein, a 
plurality of Secondary cross-bar Switches, a link 
circuit between the primary switch and each of 
the secondary switches, a plurality of operators' 
positions, means for preallotting the positions 
One at a time and in a predetermined order to 
Serve calling ones of Said lines, answering termi 
nals at each position, Switchboard circuits from 
each Secondary SWitch to and terminating in an 
anSWering terminal at each position, means re 
Sponsive to a call on One of said lines to render 
available all idle Switchboard circuits terminat 
ing at an idle allotted position and to select one 
of said circuits for extending the calling line to 
the allotted position and other means initiated 
by the selection of said Switchboard circuits to 
cause said primary and secondary switches to 
connect the calling line over an available link to 
the Selected Switchboard circuit. 

JOHN MESZAR. 
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