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This invention relates to telephone systems and 
particularly to those employing automatic switch 
ing equipment for establishing connections. 
The objects are to increase the accessibility of 

trunk groups; to obtain a more uniform distribu 
tion of the load over the trunks of a group; and 
in other respects to enable a more efficient use 
of the trunk groups and of other parts of the 
System. 

It has been proposed in the past, where large 
trunk groups are involved, to subdivide the trunks 
into Smaller groups and to test these subgroups 
Successively until an idle trunk is found. If, 
however, the total group contains a large number 
of trunks, the time required to test all of the sev 
eral Subgroups may be considerable, and conse 
quently other calls for the same group may be 
required to Wait correspondingly, 
According to a feature of the present invention 

it is possible to make efficient use of a large trunk 
group by dividing it into a plurality of first-choice 
Subgroups and a single Second-choice Subgroup 
and providing means whereby each call for the 
group causes a preferred one of the first-choice 
subgroups to be tested for an idle trunk, followed 
by a test of the second-choice Subgroups in case 
the first-choice subgroup is busy. Following 
each call for one of the trunks in a group, the 
preference is shifted from one first-choice Sub 
group to the next, so that each new call causes 
a different one of the first-choice Subgroups to be 
tested, followed always by a test of the single 
Second-choice Subgroup in case no idle trunk is 
found in the prefered subgroup. This arrange 
ment makes it possible to utilize the trunk groups 
and the controlling equipment to best advantage. 
By repeatedly shifting the preferred first-choice 
Subgroup, each new call coming in has a favor 
able chance of finding an idle trunk in the pre 
ferred Subgroup, and, if all trunkS Of the pre 
ferred Subgroup are busy, the probability is even 
greater than an idle trunk, if there is one any 
Where in the entire group, will then be found in 
the second-choice subgroup. By omitting to test 
Successive subgroups after having tested the pre 
ferred Subgroup, the holding time of the equip 
ment is reduced considerably, and the waiting 
time of other calls is not increased unduly. 
Another feature of the invention is a System in 

which a plurality of Switch-controlling mecha 
nisms, such as markers, have common acceSS to 
the trunk groups, in which each of the markers 
is arranged to test first the preferired SULbgroup 
and then the second-choice Subgroup on each 

- particular call, and in which each marker auto 

tion: 

(C. 179-18) 

matically shifts the preference so that when it 
receives the next call for the same or another 
trunk group, it will test the succeeding first 
choice Subgroup and then the common second 
choice subgroup. 
The foregoing and other features of the inven 

tion Will be described more fully in the following 
detailed specification. 
In the drawings accompanying this specifica 

FigS. 1 to 4, when arranged in the order illus 
trated in Fig. 5, disclose a portion of a central 
Office telephone system. 

Fig. 1 illustrates diagrammatically the sub 
Scriber's line and automatic switches for extend 
ing the line to outgoing trunk circuits. This 
figure also illustrates a central office sender and 
Certain connecting mechanism. 
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5 

Figs. 2, 3 and 4 disclose a part of a switch- ; ; 
Controlling marker. 

Fig. 2 illustrates diagrammatically the trunk 
testing mechanism of the marker and shows in 
detail a stepping or allotting circuit for shifting 
the preference from one subgroup of trunks to 
another; 

Fig. 3 shows a grouping circuit, controlled by 
the allotting circuit of Fig. 2, for shifting certain 
control conductors in accordance with the allot 
ment of the trunk subgroups; and 

Fig. 4. ShOWS certain control relays and circuits 
COOperating With the circuits of Fig. 3. 
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In the System illustrated herein the invention 
is applied to one of the switch-controlling 
markers which are used particularly for control 
ling SWitches of the cross-bar type. The sub 
Scribers' lines, such as line 80, in a system of 
this kind appear in frames of cross-bar line 
Switches. One of these frames to is illustrated, 
comprising a number of primary cross-bar 
SWitches 02 and a number of secondary cross-bar 
SWitches 93. The line switches have access by 
Way of district trunk circuits 04 and G5 to 
frames of district selector switches. One of these 
frames 66 is illustrated, comprising primary 
CroSS-bar SWitches 6 and secondary cross-bar 
Switches 08. The district frames in turn have 
acceSS to office Selector frames, such as frame 
189. The office frame 9 comprises a plurality 
Of primary CrOSS-bar Switches and secondary 
CrOSS-bar Switches , , 2, 3, 4. 
The outgoing trunk groups over which calling 

lines are extended, either to terminating equip 
ment in the same exchange or to distant ex 
changes, appear in the terminals of the secondary 
office selector Switches. These trunk groups are 
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2 
divided into a number of subgroups, and the 
Switch-controlling markers, one of which is illus 
trated in FigS. 2, 8 and 4, aire provided with test 
ing mechanism for making a test of the trunks 
Of the subgroups to determine an idle orie. 
The calling Subscribers’ lines also have access 

by way of the district selector trunks 34, i£g to 
frames of sender selector Switches. One of these 
frames & G, comprising primary cross-bar 
Switches 5 and secondary cross-bar Switches 
| 6, is illustrated. The sender selector switches 
Serve to extend the calling lines autornatically 
to idle senders, such as the sender ii. The 
Senders in turn have access to the marke's by way 
of marker connector mechanisms 3. 

Since the marker serves to test the trunks of 
the desired OUtgoing group to Ceciate al?n idile One 
and also causes the selective operation of the dis 
trict and office selector switches, it is necessar 
to provide connecting means foi' associating the 
marker with the outgoing trunk groups and with 
the district and office Selector frames. This is 
effected by connecting devices, Such as the flane 
connector 9 shown partially in detail in Fig. 1. 
When a calling Subscriber removes his receiver 

to make a call, his line 3 is automatically ex 
tended by the line SWitches 32 and 3 to an 
idle district trulink Si terminating in primary 
district SWitch 8 and also appearing in the 
Sender Selector frame 5. The initiation of the 
call also causes the operation of the sender Se 
lector Switches to extend te calliing line through 
to an idle register Sender . The subscriber 
dials the Wanted number, which is recorded on 
the Sender A. ihereupon the Sender causes the 
operation of a marker connector 8 to connect 
the Sender to an idle one of the Switch-control 
ling markers. The racorded inforination in the 
Sender is transferred to the registers of the 
marker, and the marker makes use of this infor 
mation to determine Wiich one of the trunk 
groups is to be used in extending the Subscribei's 
call. 
ASSume that the desired trunk group outgoing 

from the Office SWitches is subdivided into four 
SubgroupS. ASSuine also that the first Subg'Cup 
29 is represented by the trunks 2 and 822; 

that the second subgroup 23 is represented by 
trunks 24 and 5; that the third subgroup 25 
is represented by trunks 2 and 23; and that 
the fourth subgroup 23 is represented by trunks 
38 and 3. These subgroups may comprise any 
convenient nurnber of trunks, and they nay be 
distributed in any Suitable manner over tij2e Sec 
ondary Switches of the office franes. As soon as 
the marker determines the desired trunk group, 
it causes the operation of the frame connector 

9 to connect the marker testing mechanism 
24 to the test conductor's of the particular one 
of the Subgroups that happens to be preferred 
at the time. After an idle trunk has been found 
the marker will proceed to test the link circuits 
of the district and office frames 6 and 3 to 
extend the district trunk circuit 3A through to 
the chosen idle outgoing trunk. The larker is 
then relea Sed, 9.nd, if the Sender hUS not aiready 
been released, it Will restore to normal as Soon 
as it has completed itS further functions in con 
nection with the extension of the call. 
Inasmuch as the invention relates particularly 

to the marker, mUch of the entire system ias 
been omitted, and only those parts of the marker 
itself are shown which are necessary to an under 
standing of the invention. In the following de 
Scriptions reference will be made to numerous 
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Operations which are not fully disclosed in all of 
their details. Wherever such references occur, 
it Will be understood that the circuits and equip 
ment so referred to are already known, and in 
particular reference is made hereby to the follow 
iling fol" a detailed description of ali operations 
and equiplinent refered to herein but not specifi 
cally disclosed: Carpenter Patent 2,093,117, Sep 
tember 14, 1937; and Carpenter application Serial 
No. 2 i4,356, filed June 17, 1938. 
The CrOSS-bal Switches employed in this system 

Inay be of any Suitable type, Such as the one dis 
closed in the patent to Reynolds, No. 2,021,329 
of November 19, 1935. 
The marker is provided with a relay 238 that 

Op3rates and releases each time the marker is 
taken in use to Serve a call. Also the marker 
is equipped with four pairs of control relays 2 3 
and 24, 2:5 and 2:6, 227 and 228, 2 E3 and 229, 
the function Of Which is to connect grond Con 
Secutively, after each call to each of the conduc 
tors 203, 23i, 292, 253, 234, 235, 236, 237, 223, 239, 

8 and 2: in the order named, thereby causing 
the Consecutive operation, respectively, of the 
grouping relays 3&G, 39 , 382, 333, 334, 355, 336, 
38, 38, 399, 3 and 3 f . One of the control 
relayS, 2, 3 or 25, responds to each operation 
and each release of relay 239, and these relays in 
Lulln control the functioning of the other control 
relayS, as will be hereinafter described. The 
grOlping relayS are connected as shoYW'n to pro 
vide for three first-choice subgroups of trunks. 
This is obtained by connecting in multiple the 
armatures of relays 303, S&3, 363 and 369, relays 
36f,334, 367 and 3 (), and relays 32, 335, 329 and 
3 í i ... Connections for the three Subgroup3 are 
brought out over conductors 3 f2., 3 f3, 3 A and 3:5; 
3:3, 3 it, 348 and 3 9; and 324, 325, 32G and 32. 
Two of the conductors of each subgroup extend 
as shown to the frame connector f : 9, and the 
Ctheir two conductors to the testing mechanism 
260 of the marker. Conductors 228, 324, 322, 223 
are energized through contacts of the ground 
Supply relay 4)2 and route relay 4. These con 
ductors are milltipled, as indicated, to the make 
contacts of the grouping relays 390 to 3 , in 
clusive, and the contacts of route relay 43 are 
multipled, as indicated, to corresponding contacts 
of other route relays, not shown, which are asso 
ciated with relay 492. 
With this arrangement, when relay 363 operates 

in response to the engagement of the marker for 
a call, conductors 323,324, 322, 323 are connected 
respectively to conductors 3:2, 3 E3, 3 4, 23, to 
establish the test for the first subgroup of trunks 
f2. In like manner, when relays 39 i and 332 
Operate, the test connections for the second and 
third Subgroups respectively are established. 
When relays 383,335 and 303 operate subsequent 
ly, a test connection for the first subgroup is 
again made. Similarly, relays 3}d, 39; 3:3 and 
35, 388, 3 operate to again make connection 
to the Second and third subgroups. With this 
arrangement the control conductors for the same 
Subgroup of trunks are connected at the opera 
tion of every fourth relay. With a total of twelve 
grouping relays, three subgroups of trunks may be 
Connected to the grouping circuit as Sinown. It is 
to be understood that the grouping relays may be 
connected also to provide for grouping a different 
number of Subgroups, as for example, four, six or 
tWelve Subgroups. For four subgroups, the make 
contacts of every third relay would be multipled; 
for Six Subgroups, the contacts of every second re 
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2,201,986 
tacts would be multipled, each set of contacts con 
trolling a different Subgroup of trunks. 
The trunk testing circuit 236 is arranged to 

test a maximum of forty trunks, twenty trunks 
appearing on One office frame of a pair and 
twenty trunks on the other fraine. ASSunning 
that the grouping relays of Fig. 3 are multipled 
to provide for twelve first-choice subgroups, the 
maximum number of trunks is 480. With a maxi 
mum of forty trunks in an aSSociated Second 
choice subgroup the maximum total number of 
trunks for a group of trunkS eXtending to a 
called destination is 520. 

Relay 40 is the route relay corresponding to 
the first-choice subgroups of trunks which ex 
tend to the called office. It operates after the 
office code is dialed and connects the four con 
trol conductors 329, 32, 322 and 323 to the ground 
Supply relay 462. One conductor is used to op 
erate the proper pair of frame connectors, Such 
as connector 9, to effect the connection of the 
marker to the pair of Office frames on which is 
located the subgroup of trunks extending to the 
called office. Two other conductors are used to 
mark the beginning and the end of the trunk 
Subgroup in relation to its connection with the 
trunk testing circuit 25 . A fourth conductor is 
used for the operation of the trunk level relays 
associated with the frame connectors 3 of the 
pair of Office frames upon which is located the 
subgroup of trunks extending to the called of 
fice. These relays connect the marker test leads 
32 to the test conductors associated with ce 

tain horizontal levels of the office switches. On 
these levels are located the subgroups of trunks 
leading to the called destination. To recapitu 
late, one conductor determines the frame loca 
tion of the trunk subgroup, a Second and third 
conductor the limits of the trunk subgroup, and 
a fourth conductor the horizontal levels to which 
the subgroup is connected, thereby completely 
determining the trunk subgroup. 
When all the trunks of a first-choice Subgroup 

of trunks are found busy, trunk busy relay 93 
is operated, causing the operation of relays 4: 

Relay 402 opens the circuit of the 
control conductors 320, 32, 322 and 323 and ef 
fects the operation of the Second-choice route 
relay 404. This relay connects conductors $38, 
409, 40 and 4, to determine the second-choice 
Subgroup in the same manner as the first-choice 
subgroups were determined. In this case the 
control conductors are connected directly to the 
office frame and trunk testing circuit without 
going through the grouping circuit of Fig. 3. 
If all trunks of the second-choice subgroup are 
busy then relay 46 is operated, disconnecting 
control conductors 48, 439, 4 and 4 and ef 
fecting the operation of a route relay A2, which 
may be associated with an alternate route group, 
or with an overflow group of trunks. 
The operation of the system will not be de 

Scribed in detail. It should be stated here that 
any one of the relays 2 A3, 2ff, 225, 2 6, 2 E, 243, 
2f 9 and 220 may, in the course of the regular 
functioning of the marker, be left operated after 
a call; for this description, however, it is assumed 
that all relays at first are normal. When relay 
230 operates due to the marker's engagement for 
a call, relay 23 operates in a circuit traced from 
battery through resistance 22, Winding and nor 
mally closed contacts of relay 23, and lower con 
tacts of relay 230 to ground. Relay 23 locks to 
ground 212, on its make contacts. Relay 230 
also, with its upper contacts, connects ground 

3. 
to conductor 200, through middle break contacts 
of relay 24, break contacts of relays 26, 320 and 
28. Relay 300 operates in this circuit and con 
nects the group of conductors 329, including con 
ductors 32G, 32, 322 and 323, to the group 338, 
comprising conductors 32, 33, 34 and 35, 
respectively. Since the group 338 relates to the 
first subgroup of trunks, the Selection of this 
group of conductors determines that the first 
Subgroup of trunks 28 are preferred for this 
Call. 
Route relay 4 also operates, selectively, at 

this time in response to the office code dialed at 
the calling station and connects conductors 329 
through upper contacts of relay 482 to sources 
of battery and ground as indicated. The multi 
ple straps shown connected to contacts of relay 
40A, indicate that other route relays that may be 
used for other trunk destinations are also coin 
nected to the upper break contacts of relay & 98. 
The operation of route relay is completes cit 
Cuits to establish the testing connection for the 
first-choice Subgroup of trunks 23 that extends 
to the called Office. One of these circuits ex 
tends from battery over conductor AS, contacts 
of relay 462 and 6, conductor 32, contact, of 
relay 38, conductor 32, multi-contact relay 35 
of frame connector 9 to ground and also 
through the corresponding relay of the mate 
frame connector. Another circuit leads froin 
ground Over conductor , contacts of relays 832 
and 46, conductor 323, contact of relay 39, 
conductor 35, contact of operated relay 33, re 
lay 35 to battery. A multiple of this circuit 
extends to the mate frame connector. The re 
maining two conductors 32 and 322 of group 
329 are extended through relayº 3 ?i and over 
Conductors 33 and 34 to the testing mecha 
nism 240 to determine which of the testing re 
lays thereof are needed to test the subgroup of 
trunks 20. With relays 36 and 35 of connec 
tor 9 operated, the test leads 37 associated 
with subgroup 20 are extended over conductors 
32 to the marker testing mechanism 243. And 
the same is true of the other half of subgroup 25 
that appears on the mate frame. If an ide 
trunk is found in subgroup 22, the marker con 
nects itself to district frame 86 and operates 
the district and office switches 07, S8, 8, and 
A to extend calling line (2 to the selected idle 
trunk. The marker is then released as well as 
all other common equipment. 
With the marker released, relays 46 , 36), and 

230 are deenergized. Relay 2 i3, however, re 
mains operated and relay 2 & operates. The op 
erating circuit for relay 24 may be traced from 
battery through resistance 222, Winding of re 
lay 24 and operated make contacts of relay 2 4 3 
to ground. Before relay 23 released, grou? 
on conductor 229, through lower outermost break 
contacts of relay 24, kept this relay shunted. 
When relay 24 operates it closes a circuit for 
operating relay 25, which circuit may be traced 
from ground on the inner make contacts of relay 
24, through upper inner break contacts of re 
lay 22, normally closed contacts and winding 
of relay 25, and resistance 223 to battery. Re 
lay 25 locks to ground on the upper, outermost 
break contacts of relay 222. Relay 26 does not 
Operate now due to the shunt connection through 
its own break contacts. At the end of the first 
call, with relay 23 released, relay 3 is released, 
and relays 23, 24 and 25 are operated. 
ASSume now that the marker is again engaged 

on a Second call. When relay 23 operates, it 
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4. 
connects ground With its contacts to conductor 
229, thence through lower Outermost make con 
tacts of l'elay 2 to the left terminal of resist 
ance 224, thereby shunting relay 23 which re 
leases. Relay 24 remains operated, however, in 
a circuit completed through the normally closed 
contacts of relay 2:3 to conductor 229. By rea 
Son of the continuity contacts of relay 213, the 
transfer from ground 22 to conductor 229 is 
made without opening the circuit of relay 24. 
A circuit is now closed for grounding conductor 
25 and operating relay 35 f. This circuit is 
tlaced from ground through the upper make con 
tacts of relay 238, lower middle make contacts 
Of relay 23, lowe'lost break contacts of relay 
; : , lower break contacts of relay 28, lower 
break contacts of relay 22 to conductor 20. 
iRelay 333 hoW Operates, and, assuming that re 
lay á í has functioned as before described, con 
ductors 329 are now connected to the respective 
conductors 26, 2 ft, 38 and 2 9 of group 33i, 
Which prepare for testing the second first-choice 
Subgroup of trunks 23. In this case a circuit 
is extended from battery on conductor 46, over 
conductor 32C, contacts of relay 30, conductor 
345, thence to relays, such as relay 34 on the 
pair Of Office flane connectors individual to the 
fl'anes in which the Subgroup 23 appears. AS 
illustrated, this subgroup appears in frame 09 
and its nate frame (not shown); hence relay 
3 and the corresponding relay of the mate con 
nector are operated. The circuit from ground 
over conductor Ali, however, now leads through 
contacts of relay 30, conductor 39, thence 
through contacts of relay 34 (Fig. 1), Winding 
of relay F33 to battery. With relays 34 and 
38 operated, test leads 38 associated with Sub 
group 23 are extended to the marker testing 
relays 28. in due time the marker is released. 
When this occurs, relay 230 releases for the 

second time, and relays 3) í and 2 li release. Re 
lay : 4 in releasing removes the shunting ground 
for relay 23 which now operates and operates 
reiay 2 in a circuit from battery through re 
sistance 225, Winding and normally closed con 
tacts of relay 2, alld upper inner make contactS 
of relay 2 í 6 to ground. Awaiting the operation 
of relay 338 for a third call, relays 2 3, 24, 
2 í 6, 2 g, and 220, are normal, and relays 25, 
is and 2 are Operated. 
When the marker is next seized and relay 230 

operates for the third time, relay 23 Operates 
as before described. A circuit is now closed for 
grounding conductor 232, which circuit may be 
traced from ground on the upper contacts of 
relay 23, middle break contacts of relay 2 4, 
nnake contacts of relay 26, uppermOstbreak con 
tacts of relay 2:3 to conductor 202. Relay 302 
Gperates and connects conductors 329 to conduc 
to's 325, 325, 323 and 327 of group 332, thereby 
2stablishing a testing connection for the third 
first-choice subgroup of trunks, relay & again 
operating as before described. In this instance 
circuits over conductors 324 and 327 cause the 
operation of relays 34 and 39, respectively, to 
associate the marker testing mechanism with sub 
group 26. 
When the marker is again reieased and relay 

23E releases for the third time, relay 392 releases, 
relay 2 is operates and closes a circuit for Shunt 
ing relay 2 : 5. This circuit is traced from ground 
on the innermost contacts of relay 24, upper in 
riei break contacts of relay 228, make contactS 
of relay 2 3 to the lower Winding terminal of 
relay 2:5. Awaiting the fourth operation of re 

2,201,986 
lay 230, relays 23, 2 4, 2 8 and 2 7 are oper 
ated, and relays 2 5, 2 8, 29 and 229 are normal. 
When the marker is next seized and relay 230 

operates for the fourth time, relay 23 is shunted 
as before, and a circuit is closed for operating 
relay 303, which may be traced from the upper 
contacts of relay 23, through middle make con 
tacts of relay 2 4, lower outer make contacts 
of relay 26, and upper normally closed contacts 
Of relay 2 3, over conductor 203 to the Winding 
of relay 393. Relay 363 in operating, by reason 
of the multiple connection of its armatures with 
those of relay 30, establishes again a testing con 
nection for the first subgroup of trunks f20. 
When relay 236 releases for the fourth time, relay 
383 releases, relay 2 4 releases as before, relay 
2: 6 releases due to the removal of the holding 
ground on the inner contacts of relay 2 4, and 
relay 2 8 operates due to the removal of the 
shunting ground connected through the inner 
contacts of relay 2i; and the lower middle break 
contacts of relay 28. Relay 28 in operating 
closes a circuit for operating relay 219 which is 
traced from ground on the lower, innermost con 
tacts of relay 28, through normally closed con 
tacts and Winding of relay 2F9, and resistance 
227 to battery. Awaiting the fifth operation of 
relay 23, relays 2 3, 26, 225, 28 and 220 are 
normal and relays 2F, 2 8 and 2 9 operated. 
When relay 239 operates for the fifth time, 

relay f3 operates as before and at the same time 
a circuit is closed for operating relay 304. This 
circuit is traced from ground on the contacts of 
relay 238, through middle break contacts of relay 
2:4, break contacts of relays 2 6 and 228, lower 
outermost make contacts of relay 2í8, over con 
ductor 20s and through the winding of relay 304 
to battery. Relay 304 in operating, establishes 
the testing connection for the second subgroup of 
trunks 23, in the same manner as did relay 33 , 
due to the multiple connection of the armatures 
of the two relayS. When relay 23) releases for 
the fifth line relay 2 it operates as before and 
closes a circuit for operating relay 2:5, which 
may be traced from ground on the innermost con 
tacts of relay 2 4 through upper inner break 
contacts of relay 22G, normally closed contacts 
and Winding of relay 2 5, and resistance 223 to 
battery. Awaiting now the sixth operation of 
relay 230, relays 2 i3, 2 4, 245, 22, 218 and 2 g 
are Operated and relayS 26 and 23G are normal. 
When relay 230 operates for the sixth time, re 

lay 23 releases aS before described, and a cir 
cuit is closed for Operating relay 335, which 
circuit is traced from ground on the contacts 
of relay 238, through middle make contacts 
of relay 24, lowermost break contacts of relay 
2 f6, lower make and break contacts of relays 
2.8 and 220, respectively, over conductor 235 
and through Winding of relay 335 to battery. 
Relay 305 operates and connects the third Sub 
group of trunks 26, as did its multipled relay 
302. When relay 230 releases for the sixth time, 
relay 35 releases. Relay 24 releases as before 
described and causes the operation of relay 2:S 
by removing the ground connected through the 
upper break contacts of relay 22), and the break 
contacts of relay 26. Relay 226 in operating 
causes the release of relay 2li. The shunting 
circuit effecting this release may be traced from 
ground on the inner make contacts of relay 
216, through make contacts of relay 2 || 5 to the 
winding of relay 27. Awaiting now the Seventh 
operation of relay 230, relays 2 5, 2 6, 28 and 
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29 are operated and relays 23, 2 4, 27 and 220 
are normal. 
When relay 230 operates for the seventh time, 

it causes the operation of relay 2 3 as before 
described and closes a circuit for operating 
relay 366, which circuit may be traced from 
ground. On the contacts of relay 23, through 
middle break contacts of relay 24, make con 
tacts of relay 26, uppermost make contacts of 
relay 2.8, over conductor 2.66 and through the 
Winding of relay 306 to battery. Relay 36 in 
Operating connects conductors 33 associated 
With the first Subgroup of trunks to conduc 
tors 329. When relay 230 releases for the seventh 
time, relay 306 releases, and relay, 2d 4, as before 
described, operates. The operation of relay 
24 connects a shunting ground to the winding 
of relay 2:5, through the circuit before traced 
after the third release of relay 230. Relay 2.5 
releases, and now relays 23, 2 4, 26, 28 and 
29 are operated and relays 25, 2 Ai and 22 are 
released, awaiting the cighth operation of relay 
23. 

Relay 23 Operating for the eighth time oper 
ates relay 307 in a circuit traced from ground on 
the contacts of relay 239, middle make contacts 
of relay 24, make contacts of relay 2 6, upper 
inner make contacts of relay 28, over conductor 
2 and through the winding of relay 37 to bat 
tery. Relay 397 functions to connect the asso 
Ciated conductors of the second subgroup of 
trunks. Relay 23 in operating also effects the 
release of relay 2 3 as before described. When 
relay 239 releases for the eighth time, then re 
lay 24 releases as before and releases relay 2 S. 
Relay 26 in releasing releases relay 28 by open 
ing its holding circuit which extends from ground 
On the inner contacts of relay 2A6, through nor 
mally closed contacts of relay 27, winding of 
relay 28 and resistance 226 to battery. Relay 
28 in releasing removes a shunting ground from 
the winding of relay 22, which operates. This 
ground extends from the lower, innermost con 
tacts of relay 28 through break contacts of 
relay 22 and resistance 228 to battery. Await 
ing the ninth operation of relay 23, only relays 
219 and 22 are now operated. 
When relay 23 operates for the ninth time, a 

Circuit is closed for operating relay 308, which 
Circuit may be traced from ground on the con 
tacts of relay 23, through middle break con 
tacts of relay 24, break contacts of relay 2 6, 
loWermost make contacts of relay 220, break con 
tacts of relay 28, over conductor 38 and 
through winding of relay 38 to battery. elay 
S8 in Operating functions the same as did re 
layS 332 and 385, connecting the control con 
ductors of the third subgroup to Fig. 4. Relay 
23 in operating operates relay 2:3 as before, 
3.ind in releasing for the ninth time releases 
relay 388 and effects the operation of relay 2 A. 
Relay 24 in operating operates relay 2 it in a 
a circuit fron ground on the inner make con 
tacts of relay 2, 4, through upper inner make 
Contacts of relay 22, normally closed contacts 
and Winding of relay 287 and resistance 225 
to battery. A Waiting the tenth operation of re. 
lay 23 relays 2 3, 2 4, 2, 2 9 and 22 are 
Operated and relayS 25, 26 and 28 are re 
lea,Sed. 
When relay 23B now operates for the tenth 

time, a circuit is closed for operating relay 399, 
Which is traced from ground on the contacts of 
relay 23, through middle make contacts of re 
lay 24, lowermost break contacts of relay 26, 
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lower break contacts of relay 2 8, lower make 
contacts. of relay 220, over conductor 209 and 
through winding of relay 369 to battery. Relay 
39 in Operating effects the necessary connec 
tions for the first subgroup of trunks. Relay 230 
in Operating causes relay 2 3 to release as be 
fore described, and when relay 23 releases for 
the tenth tine relay 39 releases and, as here 
inbefore deSC:ibed relay 2 4 again releases. The 
release of relay 2 & causes relay 28 to operate, 
di Ule to the removal of the shunting ground from 
its Winding. Relay 38 in operating causes relay 
2.9 to release due to a shunting ground from 
the lower inner make contacts of relay 28, 
through make contacts of relay 229 to the Wind 
ing of l'elay 2:3. Awaiting now the eleventh 
Operation of relay 23, relays 2 3, 24, 25, 246 and 
2 are normal, and relays 27, 28 and 220 
are Operated. 
When relay 23 operates for the eleventh time, 

ground On the nake contacts of relay 23C is 
Connected through middle break contacts of 
relay it, break contacts of relay 26, lowermost 
make Contacts of relay 228, lower make con 
tacts of relay 28, Over conductor 20 and 
through the winding of relay 3A to battery. 
Relay 3A in operating connects the control con 
ductors of the Second Subgroup of trunks to 
Fig. 4. Relay 23 in operating also operates re 
lay 2:3 as before. When relay 232 releases for 
the eleventh time, relay 3A releases, and relay 
2: A Operates as before. Relay 24 in operating 
Shunts the winding of relay 22, causing this 
relay to release. Awaiting now the twelfth op 
eration of relay 23, relays 23, 24, 28 and 
22 are operated and relays 2 5, 26, 2 and 
23 are normal. 
Relay 23 in operating for the twelfth time 

closes a circuit for operating relay 3 which 
may be traced from ground. On the contacts of 
relay 23, through middle make contacts of re 
lay 24, lowermost break contacts of relay 26, 
lower make contacts of relays 28 and 22), over 
conductor 2 and through the winding of relay 
3 to battery. Relay 3 in operating connects 
the control conductors, associated with the third 
subgroup of trunks, to Fig. 4. Relay 230 in op 
erating also shunts down relay 2 3. When relay 
23 releases after its twelfth operation, relay 3 
releases and also relay 24. Relay 24 in re 
leasing, releases relay 28 and relay 28 releases 
relay 22). All relays 2 A3 to 22 inclusive are 
now normal, having completed one cycle of oper 
ation. When relay 23 again operates, another 
cycle, similar to that hereinbefore described be 
gnS. 
With the arrangement just described it is seen 

how the various first-choice Subgroups of trunks 
of any group are connected in rotation on suc 
cessive calls. If all the calls in an Office were 
handled by one marker and the relays 30 to 3 
were used only for one group of trunks, then 
there WOUld always be a consecutive use of the 
Subgroups. Relays 3 to 3 A, however, may be 
provided with additional sets of four contacts, 
not shown, to handle subgroups of other trunk 
groupS. 
Assume now, using the same marker, that relay 

38 operates to connect subgroup No. 1 of a 
trunk group extending to an office A, and then 
on the next call relay 3. Operates and connects 
Subgroup No. 2 of another trunk group extending 
to another office B, using, as aforesaid, an addi 
tional Set of four contacts. Under this condition 
On the next call relay 32 will operate and now 
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6 
if the call is to be directed to the office A aSSO 
ciated subgroup No. 3 will be connected, the 
connection of subgroup No. 2 being skipped for 
this cycle of operation. Subgroup No. 2 for office 
A might also be skipped at this tine, when an 
other marker is connected to handle a call and 
its corresponding control circuit of Fig. 2 should 
be set by chance, to operate its relay 39 , or SOme 
Succeeding relay of the series. However, in the 
consecutive use of the various trunk subgroups, 
over a considerable period of time the number of 
times each subgroup is used will be equal approxi 
mately to the average use of all the subgroupS. 
The arrangement before mentioned, whereby, 

if the trunks of a first-choice subgroup are all 
found busy the marker immediately engages a 
Single second-choice group of trunks extending 
to the called office, will now be described in 
detaill. 
Assuming now that the test of the trunks of a 

first-choice subgroup, which was made following 
the operation of the first-choice route relay 40 
indicates that all trunks of this subgroup Were 
busy, then relay 46) is operated from ground on 
the contacts of relay 83. This latter relay oper 
ated When the marker found all trunks of the 
first-choice subgroup busy. The operation of 
relay 300 effects the release, through a circuit not 
ShoWn, of the district link connection established 
for the aforesaid first-choice subgroup of trunks. 
Relay 400 also closes a circuit for operating relay 
40, which circuit may be traced from ground on 
the contacts of relay 43), through lower inner 
contacts of first-choice route relay if, lower 
break contacts of relay 42 and winding of relay 
40 to battery. Relay 40 operates and locks 
through its lower contacts to ground on the con 
tacts of relay 400. Relay 407 operates relay 402, 
Which locks to ground 43. The lower make Con 
tacts of relay 07 are arranged to close before its 
upper contacts close, to insure that the Operating 
circuit of relay 407 is not opened by relay 482 
before the locking circuit of relay 407 is closed. 
The operation of Irelay 402 disconnects the four 
control conductor's 329 which were used in estab 
lishing the testing arrangement for the first 
choice subgroup of trunks. Opening these con 
ductors releases the connection to the pair of 
office Switch frames and releases the group start 
and group end relays of the trunk testing circuit, 
not shown, which is thus restored to normal. At 
this time relay 43 releases which in turn releases 
relay 403, thereby releasing relay 487; this closes 
a circuit for operating the second-choice route 
relay 404. This circuit may be traced from bat 
tery through the winding of relay 34, lower oute 
contacts of relays 40 and 402 to ground through 
the break contacts of relay 30. 
Relay 404 extends conductors 48, 409, 40 and 

4, which relate to the second-choice subgroup 
of trunks extending to the called office, these 
conductors being extended independently of the 
grouping relays Of Fig. 3. These conductors now 
engage the same pair of office frames as before, 

, or another pair of frames, upon which the trunks 
of the Second-choice subgroup of trunks may be 
located. Also, the proper trunk level relays are 
Operated and the limits of the trunk group are 
indicated by operating the associated group 
start and group end relays. One of the circuits 
thus closed leads from battery over conductor 
48, contact of relays 426 and 484, conductor is 8, 
thence to the Winding of frame connector relay 
34, and to a similar relay on the mate connector. 

It should be noted that conductor 498 would lead 
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to a different pair of frame connectors if the 
Second-choice subgroup 29 were located on other 
frames. Another of the circuits closed by route 
relay 404 leads from ground on conductor 49, 
contacts of relays 46 and 404, conductor 4 f, 
contact of relay 34, winding of relay 4 to bat 
tery. Relays (34 and || 4 | extend the test con 
ductors 42 of the second-choice subgroup 23 
to the testing mechanism 240. If this second 
choice subgroup should also be found busy, then 
relays 403 and 469 operate again and effect the 
operation of relay 505 through the Iower inner 
make contacts of relay 44 and the lower break 
contacts of relay 6. Relay 485 operates relay 
406, thereby opening the circuit established for 
conductors 38, 409, 48 and 4 , and locks to 
ground on the contacts of relay iOO. Relay 496 
locks to ground 44. When relay 409 finally re 
leases, relay 405 releases and then a circuit is 
closed for relay 4 f2, which circuit may be traced 
from battery through the winding of relay 2, 
lower outer make contacts of relays 404 and 406 
to ground on the break contacts of relay 405. Re 
lay 42 is a route relay, with contacts not shown, 
Which is used to establish connection to an alter 
nate l'Oute of trunks or to an overflow route, if 
the alternate route is not provided. The addi 
tional relays necessary for the alternate and over 
fioW groups of trunks are not shown. When these 
groups are subdivided the four control conductors 
extending from the contacts of each correspond 
ing route relay are carried through additional 
contacts, not shown, of the grouping relays of 
Fig. 3 So as to equalize the use of these subgroups 
in the same manner as the use of the first-choice 
Subgroups was equalized. 
What is claimed is: 
1. In combination, trunk groups, each of which 

is divided into a plurality of first-choice sub 
SroupS and One second-choice subgroup, a 
marker, Incans effective when a call is made for 
Cne of Said groups for causing the markei to test 
first the trunks of a preferred first-choice sub 
group and then the Second-choice Subgroup to 
find an idle One for use, and means in the marker 
for changing the preference from one first-choice 
Subgroup to another each time the marker is 
USed. 

2. In combination, trunk groups, each of which 
is divided into a plurality of first-choice sub 
groups and one second-choice subgroup, a 
marker, means effective when a call is made for 
One of Said groups for causing the marker to test 
first the trunks of a preferred first-choice sub 
group and then the second-choice subgroup to 
find an idle one for use, and a sequence circuit 
in the marker operative each time the marker 
is taken in use for advancing the preference 
from one first-choice subgroup to the next. 

3. In combination, trunk groups, each of which 
is divided into a plurality of first-choice sub 
groupS and one second-choice subgroup, a plu 
Itality of markers, any one of which may serve 
to extend calls to any of said groups, means 
effective When a marker is seized for a call in 
One of Said groups for causing the marker to 
test a particular One of the first-choice sub 
groups in preference to the others, and means 
in each marker operative each time the marker 
is used to shift the preference from one to an 
other of the first-choice subgroups in each group. 

4. In combination, trunk groups, cach of which 
is divided into a plurality of first-choice sub 
groupS and One Second-choice Subgroup, neans 
effective When a call is made for one of said 
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groups for testing the trunks of a particular one 
of the first-choice subgroups in preference to 
other first-choice subgroups, means effective to 
shift Successively the preference from one to 
another of the first-choice subgroups of a group, 
and means operative if all the trunks of a pre 
ferred first-choice Subgroup are found busy for 
causing a test to be made of the second-choice 
Subgroup. 

5. In combination, a group of trunks divided 
into a plurality of first-choice subgroups and a 
Second-choice subgroup, a controlling device, 
meainS for Seizing the controlling device for mak 
ing calls in the trunks of said group, means re 
Sponsive to a call for said group of trunks for 
Connecting the controlling device to one of said 
first-choice subgroups in preference to others 
for making a test of the trunks in said preferred 
Subgroup, means for causing the controlling de 
Vice to release from the first-choice subgroup if 
all trunks are busy and for connecting it to said 
Second-choice subgroup to test the trunks there 
in, and means operative each time the control 
ling device is taken in use for shifting the prefer 
ence from one to another of said first-choice 
Subgroups. 

6. In combination, trunk groups, each of which 
is divided into a plurality of first-choice sub 
groupS and One Second-choice subgroup, the 
number of first-choice subgroups differing for 
different groups, means effective when a call is 
made for any one of Said groups for testing a 
preferred first-choice subgroup, means operative 
each time a call is made for any group for shift 
ing the preference from one first-choice sub 
group to the next, and means effective if all 
trunks of the preferred first-choice subgroup are 
busy for causing a test to be made of the corre 
Sponding second-choice subgroup. 
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7. The combination in a telephone system of 

automatic Switches, trunk groups appearing in 
said Switches, each group being divided into a 
plurality of first-choice subgroups and a second 
choice subgroup, a marker for controlling the 
Selective operation of Said switches to extend 
Calls over said trunks, register means in said 
marker for receiving and registering the designa 
tion of a desired one of said trunk groups, means 
effective when the designation of one of said 
groups is registered in the marker for causing 
the marker to test first the trunks of a preferred 
first-choice subgroup and then the trunks of the 
Second-choice subgroup to find an idle One for 
use, and means in the marker for changing the 
preference from one first-choice subgroup to 
another each time the marker is used. 

8. The combination in a telephone System of 
automatic switches, trunk groups appearing in 
the terminals of said Switches, each group being 
divided into a Series of first-choice Subgroups and 
a single second-choice subgroup, a marker Com 
mon to said switches for controlling the selec 
tive operation thereof to extend calls over said 
trunks, means for transmitting and registering 
in said marker the designation of a desired group 
of said trunks, means effective when the designa 
tion of one of said groups is registered in said 
marker for causing the marker to test the trunks 
of a preferred first-choice subgroup and to select : 
an idle one for use, means effective if all of the 
first-choice trunks are busy for causing the 
marker to test the trunks of the second-choice 
Subgroup and to select an idle one for use, and 
means in the marker for changing the prefer 
ence from one first-choice Subgroup to another 
in said series each time the marker is used. 

RAYMOND E. COLLIS. 
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