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To all whom it may conce's. - 
Be it known that, I, ANDERs Mi. MALMBEurg, 

a citizen of the United States, and a resi 
dent of Chicago, county of Cook, and State 
of Illinois, have invented certain new and 
useful improvements in Automatic Tele 
phone Trunking Systems, of which the foll 
lowing is a specification. 
My invention relates to automatic tele 

phone trinking systems and more particu 
larly to those trunking systems in which 
the talking circuit is completed over a dif 
ferent path from that used in the selection 
of the called line. In these systems non 
numerical and numerical switches anay be 
used to extend a connection to a called line; 
whereupon certain non-numerical switches 
accessible to the called line are operated to 

20 
connect with the calling line at some inter 
mediate point in the connection, thereby 
completing a new connection between the 
two lines by a nore direct route, and nak 
ing it possible, accordingly, to release cer 
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50 a 
scribe in a general way, the method of carry 

tain switches used in the original connection 
to nake then accessible to other calis. 
The ob ct of my invention is to provide, 

in a system of the above character, an in 
proved trunking arrangement whereby such 
a systein in ay be adapted to serve a large 
runnier of subscribe's comprising a plu 
'ality of exchanges. 
A further object of my invention is the 

provision of improved circuits and trunk 
ing devices whereby the efficiency of such a 
system is increased and the amount of ap 
paratus required is considerably reduced. 
To accomplish these and other useful ob 

jects my invention comprises the means 
hereinafter set forth and claimed. 

in the drawings Figures 1, 2 and 3 rep 
resent diagrammatically the layout, of a tele 
phone system embodying the principles of 
}}ly invention. 

Figs. 4, 5 and 6 taken together show a 
coil plete circuit connection between a sub 
station A and a substation A' in the above 
systein). 

Referring to Figs. 1, 2, and 3, these draw 
ings being arranged in order with the lines. 
at the sides thereof in alinehent, will de 
ing out my invention. The system as out 
line has a total capacity of 100,000 lines 
tei' inating in {ei} of lice: or exchanges of 

line groups. 

10,000 lines each. in Fig. 1 have shown 
one of these 10,000 line exchanges; in Fig. 
2 have show in a second 10,000 line ex 
change; and ill Fig. 3 I have shown a third 
10,000 line exchange. While these ex 
changes are substantially alike. I prefer to 
show several of then in order that the 
trilinking between exchanges inlay be more 
clearly illustrated. Following this plan 
further i have shown in each 10,000 line 
exchange three different thousand line 
groups. Each thousand ille group is made 
up of five two hundred line groups as 
shown, Oile Stich group seing represented at 
A and another at A. This is as far as the 
subdivision goes, the number of lines in the 
Smallest group being deteinuined by the ca 
pacity of a connector group which in my 
system is two hundred lines. 

will first describe the method of trunk 
ing between a calling substation A and a 
called substation A' the two being in the 
same exchange but in different thousand 

Each substation is connected at the ex 
change to an individual rotary line switch 
C which, upon the initiation of a call, op 
erates to select an idle secondary line switch 
D. The secondary line switch D has a 
double bank, one level containing contacts 
which are terminals of 4'unk lines extend 
ing to third selectors M. and the other level 
containing contacts which are terminals of . 
trunk lines extending to tertiary line 
switches E, these trunk lines being also mul 
tipied in the banks of finder switches O' t - 

and F. 
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When operated by a calling line, the sec 
ondary line switch. D selects an idle ter 
tiary line switch E which in turn operates 
to select an idle first selector H. The sub 
scriber at substation. A may now manipu 

95 

late his calling device for the first digit of 
the desired number, which, since substation 
A is located in the first 10,000 line ex 
change, will be 1, thereby raising the wip 
ers of the first selector until they stand op 
posite the first level, whereupon they are 
automatically rotated to select an idle sec 

cond selector K. A being located in the 
third thousand line group the next digit, 
'ailed will be three, which raises the wip 
e's of the second selector until they stand 
opposite the third level, whereupon they are 
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2. 

automatically rotated to select an idle third 
selector M. 

group serving the first and second hun 

0. 

The normal wires from the 
two hundred line group of which substa 
tion A is one, are shown multipled in the 
banks of the first connector group, this 
elreds. The third digit of the desired null 
ber may therefore, be either one or two, andl 
upon operating the calling device for this 
digit, the wipers of the third selector Will 
be raised opposite the first ol' second level 
as the case may be, whereupon they are ro 
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tated automatically to select an idle con 
nector N. The connector N, it should be 
explained, is provided with a separate bank 
for each hundred which it serves and a 
double set of wipers, the set rendered active 
depending on the level upon which the third selector wipers are resting. 
At this stage of the operation the finder 

til it finds the trunk extending from the 
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secondary line switch. D to the tertiary line 
switch E, which trunk, as has already been 
explained, is multipled in the banks of the 
finder switches F and O. A connection 
may now be traced directly from the sec 
ondary line switch D, through the finder 
switch F to the third selector M, and the 
first and second selectors H and K may be 
dispensed with, these switches, being, in 
fact, disconnected at this time and made ac 
cessible to other calls. 
The subscriber at substation A may now 

operate his calling device to select the last 
two digits of the desired line, whereupon 
the wipers of the connector N are raised 
and rotated until they rest upon the normal 
contacts of the line extending to the desired 
substation A'. The line switch C, individ 
ual to the line of substation A, is now oper 
ated and selects an idle secondary line switch 
D'. The secondary line switch D' then oper 
ates to connect with the third selector M. 
The called line being now directly connected 
to the third selector M, the connector N is no longer necessary and may be released 
together with the wipers of the third se 
lector. A complete talking connection has 
now been established between substation. A 
and substation A' which may be traced as 
follows: substation A, line switch C. sec 
ondary line switch D, finder switch F, re 
lays of third selector M, secondary line 
switch D', and line switch C’ to substa tion A. 
-I will now describe briefly the trunking 

between a calling substation A* and a called 
substation A, the two being located in separate 10,000 line exchanges. Referring 
to Figs. 2 and 3, upon the initiation of a 

(38 

cali, the line switch Cindividual to the call 
ing substation A' operates to select an idle 
secondary line switch D; which in turn 
operates to select an idle tertiary line switch 

line switch. D to the to switch F is set in motion and it rotates un 

1826,680 

E; which operates in its turn to select an 
idle first selector H, all in a nanner which has been described. 
The called substation A3 is located in the 

third 10,000 line exchange and therefore the 
first digit of the number to be called is 3. By manipulating the dial at the calling 
substation in accordance with this digit the 
wipers of the first selector II will bc raised 
until they stand opposite the third level, 
whereupon they will be rotated auto 
matically to select an idle trunk extending 
to the distant exchange shown in Fig. 8 
and terminating therein in a tertiary line 
switch P, which operates to select an idle 
second selector K. The finder switch () - 
(Fig. 2) is now set is, motion and rotates 
until its wiper's reach the terminal of the 
trunk line extending fro)) the secondary 
whereupon the first selector II is released 
and a connection is established from the call 
ing substation A', through line Switch C, 
secondary line switch D, finder switch O, 
and over the outgoing trunk to the tertially 
line switch P in the distant exchange, which, 
as before mentioned, has already operated 
to select an idle second selector K. The 
called substation A3 being located in the sec 
ond thousand line group, the second digit 
of the number will be 2; and, by operating 
the dial at substation A in accordance with 
this digit, the wipers of the second selector 
are raised until they stand opposite the Sec 
ond level, whereupon they are automatically 
rotated to select a trunk line leading to an 
idle third selector M. In the drawing, I 
have shown the normal wires of substation. 
A8 as extending to the third connector 
group, wherefore the third digit of the num 
ber may be either 5 or 6. Manipulating the 
dial at substation A' in accordance with one 
of these digits, the wipers of the first se 
lector M are raised until they stand opposite 
the corresponding level, whereupon they 
are rotated automatically to select an idle 
connector N. The finder switch F with 
which the third selector M is connected, is 
now set in motion and rotates until its wipers 
reach the terminal of the trunk line termi 
nating in the tertiary line switch P, this and 
other trunk lines being multipled in the 
banks of the finder Switch F and other 
finders. A direct connection has now been 
established from the incoming trunk line, 
through the finder switch F, to the third 
selector M, and the second selector K may 

try line switch E, 
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accordingly be released and made accessible 
to other calls. ' 

The subscriber at substation A may now 25 operate his calling device in accordance 
with the last two digits of the desired num 
ber, whereupon the wipers of the connector 
N are raised and rotated until they, rest 
upon the normal contacts of the line extend 30. 
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ing to the substation A. The line switch C 
individual to the line of the called sub 
station A3 is now operated to select an idle 
secondary line switch. D which in turn is 
operated to locate and connect with the 
third selector M whereupon a direct path is 
established from the incoming trunk line 
to the called substation A* to the exclusion 
of the connector N which may be released 
and made accessible to other calls. The sub 
station A2 and the substation A are now 
connected over a direct path which may be 
eadily traced without further explanation. 

i have not specified the exact number of 
trunk lines between the various groups as 
the number will vary considerably in prac 
tice, but it is to be understood that a suf 
ficient number of such trunk lines will be 
provided to handle the traffic. 

Referring now to Fig. 4, the automatic 
substation. A comprises the usual receiver 2, 
transmitter 3, ringer 4 and condenser 5. 
Being at automatic Substation it is also pro 
vided with a suitable impulse sending mech 
anism for controlling the automatic switches, 
which mechanism is represented diagram 
matically by a pair of impulse springs (3 
and 7 and an impulse wheel 8, the latter 
being controlled by a finger hole dial in 
such a way that by properly manipulating 
the dial the impulse wheel will sepa:’ate the 
inpuise springs a number of times co 
responding to the various digits in the nuin 
ber of the called lines. 

Each substation such as A is connected at 
the exchange to an individual rotary line 
switch. C of well known type and construc 
tion. Mechanically these switches may be 
similar to the ones shown in the patent to 
Deiti No. 1,126,727. The wipers 33, 34, and 
35 are interided to be rotated by the motor 
magnet 15 whose circuit is controlled by the 
line relay 13. A line switching Irelay 14 is 
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provided whose function it is to connect the 
lines ii., 12 to the wipers at the proper time 
and also to open the energizing circuit of 
the line relay, and motor magnet. The 
wipei's 33, 3-4, 35 normally rest upon a set of 
contacts similar to 36, 37, and 38 and it is 
understood that each line switch C contains 
a plurality of such sets, corresponding sets 
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in a numljer of line switches being in multi 
ple and connected to trunk lines extending 
to secondary line switches such as D. 
The secondary line switch. D is siniilar to 

the primary line switch C except that it has 
a double bank of contacts and two sets of 
wipers, both sets being adapted, under the 
influence of the motor magnet, to traverse 
their respective banks of contagts at the 
same time. But one set of wipe's, however, 
is rendered active at a given time; the set 
chosen depending upon the operation or 
non-operation of the relay 43 which in turn 
depends upon whether the switch is being 

& 
used by a calling or by a called line. Sec 
ondary line switches D (Fig. 4) and ) 
(Fig. 6) are substantially alike. Line switch. 
D as shown, is in use frolin the calling Sub 
station A and has its wipei's 79.80 and 81 in. 
service, the other set 76, 7 and 78 being 
dead. 

70 

The active set of wipers is shown 
resting upon a set of contacts 85, 86 and S, , , 
to which is connected a trunk line extend 
ing, through contacts of the relay 92, to a 
tertiary line switch E and also extending to 
multiple contacts in the bank of rotary 
finder switch F. Line switch D', as shown, 
is in use from the called substation A and 
its wiper's 76, 77 and S are in service, the 
other set 79', 80' and 81' being dead. The 
active set of wipers is shown resting upon a 
set of contacts S2, 83 and 84, to which is 
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connected a trunk line extending to a third. 
selector M. It is understood that each sec 
ondary line switch D or D has a plurality 
of contact sets such as 82, 83 and 84, each set 
being nultipled to corresponding sets in 
the banks of a number of other switches D 
or D'; and each secondary line switch. I) or 
D also has a plurality of contact sets such as 
8.5, 86 and 87, each of these sets being multi 
pled in a similar manner. . . . . . 
At C (Fig. 6) is shown a rotary line 

switch individual to the substation A. Line 
switch. C' is similar in all respects to line 
switch C. 
At E. (Fig. 4) is shown a tertiary line. 

switch having wipers 118, 119 and 120, 
adapted to be rotated by motor magnet 93. 

90 

100 
under the control of line relay 90. A line. 
switching relay 91 and a cut off relay 92 
are provided and will be described. 

121, 122 and 123 and it is understood that 

The : 

wipers 11S, 119 and 120 rest normally upon 
a set of bank contacts similar to contacts, l05 
each tertiary line switch E contains a plu-, 
rality of such sets, each set being multipled 
to corresponding sets in other tertiary line 
switches and connected to a trunk line ex 
tending to a first selector H. . . 
The first selector Il is of the same general 

110 

type of selector switch disciosed in United 
States Letter's Patent No. 815,321 granted 
March 31, 1906, to Keith, Erickson and 
Erickson, except that the circuits are modi 
fied to enable the switch to be operated by 
in pulses delivered over one wire and to en 
able inpulses so delivered to be repeated 
ahead after the selector H has performed its 
function. 

120 
The selector H comprises the usual verti 

cal and rotary magnets 130 and 131, for 
raising and rotating the wipei's 156, 157 and. 
158 through the medium of a shaft. (not 

contact 55 are closed at the first upward 
movement of the selector shaft and off nor 

25 
shown) and a release magnet 128 for restor 
ing the wipei's to their normal position. Off 
normal contacts 145 and 146 and off normal 
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mal contacts 144 and 146 are opened at th 
first upward novenient of the shaft. 
The switch is controlled by means of the 

line relay 135 which serves also to repeat im 
pilses ahead to operate the second and third 
selectors. 

Associated with each selector: H is a bat 
tery 13, whose negative pole is connected to 
one wire of the inconing trunk and whose 
positive pole is connected to the wipel 157. 
The bank contacts, as is well known, are 

arranged in horizontal rows or levels and, 
since the system in question is a multi-office 
system, it is to be understood that a certain 
level or levels will be used for trunking calls 
in the same office while the other levels will 
be used for trunking calls to other offices. 
The drawing shows two sets of contacts 
each set being in a different level. Con 
tacts 162, 163 and 16-4 are multipled to cor 
responding contacts in other selectors and 
are connected to a trunk line extending to 
the second selector K. Contacts 159, 160 and 
161 are also nultipled to corresponding 
contacts in other selectors and are connected 
to a trunk line extending to a rotary finder 
switch O. There is of course, a plurality 
of sets of contacts in each level each set hav 
ing multiples in other Selector banks and a 
trunk line connected as described. 

Referring to Fig. 5, the second selector IX 
is similar to the first selector H. It has, 
however, four wiper's instead of three and 
a correspondingly increased number of bank 
contacts in a Sct. There are also circuit 
modifications which will be mentioned later. 
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*ach level in the second selector bank has a 
plurality of sets of contacts, each set being 
multipled in the banks of other selectors 
and connected to a trunk line extending to 
a third selector M. Individual to each sec 
ond selector K is a battery B" whose positive 
pole is connected to the multiple bank con 
tacts associated with second selector K and 
located in the banks of finder switches such 
as F, and whose negative pole is comected 
to the wiper 256 of the second selector K. 
The finder switch F has three sets of 

wipers (274-282) adapted to be rotated in 
unison by the motor magnet 291 which is in 
series with the grouping relay 290, and is 
controlled by the test relay 295. I might 
employ but one set of wiper's on the finder 
switch IF and arrange the various sets of 
bank contacts all in one level, but in view of 
the large number of such contact sets, I 
prefer to arrange them in several horizontal 
levels, each level having its own set of 
wipers. In finding a certain set of contacts 
all the sets of wipei's rotate until they rest 
upon the vertical row in which is located 
the required set of contacts, one set of wiper's 
of course, being actually on the required set 
of contacts. I then select this set of wipei's 
by means of the side switch wipers 283,284 

1826,880 

and 285 actuated by the private magnet 320 
of the third selector M. 
The third selector. M is similar in its me 

chanical structure and mode of operation to 
the first selector but the circuits are modi 
fied and additional parts are provided to 
enable it to perform additional functions. 
The Wiper's 410 and 411 are carried upon 

a shaft (not shown) and are controlled in 
their vertical and rotary movements by the 
magnets 311 and 310 respectively. A re 
lease magnet 308 is provided for restoring 
the side switch wipers and the shaft to their 

70 

75 

normal positions. The rivate magnet 320 
in connection with the test relay 292 con 
trols the side switch wiper's 2S3, 284 and 285 
in the well known manner. A calling bridge 
relay 302 is arranged to deliver impulses 
either to the vertical magnet or to the con 
nector N and also serves to feed talking bat 
tery to the calling line. An answering 
bridge relay 299 reverses the calling line for 
purposes of supervision and also serves to 
feed talking battery to the called line. A 
ringing relay 298 is provided for signaling 
the called subscriber. The relay 305 has a 
pair of springs 364 and 365 controlled by an 
escapement in such a manner that when they 
are separated by the energization of relay 
305 they will not again make contact until 
after two actuations of the relay 307 which 
controls the escapement. A busy relay 312. 
is provided and at the proper time connects 

80 
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a lead from the induction coil T to one side 
of the calling line. There are also provided 
a wiper cut-off relay 316 and a test relay 
313, whose functions are sufficiently indi 
cated by the names applied. The off-normal 
contacts 377 and 378,373 and 374, and 370 
and 371 are closed by the first upward move 
ment of the shaft. The off normal contacts 
370 and 372 are opened at the first upward 
movement of the shaft. . . . 
The bank contacts are arranged in hori 

Zontal levels in the well known manner, 
each set of contacts being multipled to cor 
responding sets in the same level in other 
third selectors. Although there are ten dif 
ferent levels there are but five groups of 
trunks leading to connectors N, the adjacent 
odd and even levels being tied together as 
shown. The drawing shows the first set of 
contacts (412, 413) in the first level and the 
first set of contacts (414, 415) in the second 
level, contacts 413 and 415 being tied to 
gether while contacts 412 and 414 are not. 
All the other sets of contacts in the first and 
second levels are connected in the same man 
ner and form terminals of trunk lines extend 
ing to a group of connectors of which N 
is one. Similarly corresponding sets of con 
tacts in the third and fourth levels have 
their contacts such as 413 and 415 tied to 
gether and form terminals of trunk lines 
extending to a second group of connectors. 
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The connector N is mechanically of the 
same general type as disclosed in U. S. Let 
te's Patent No. 813, 176 granted Aiarch 13, 
1906, to Keith, Erickson and Erickson, with 
the exception, however, of the omission of 
the line relay, the omission of provision for 
feeling talking battery and for ringing, the 
addition of certain parts, and of certain cir 
cuit modifications, which are necessary to 
enable the switch to operate in accordance 
with the principles of my invention. 
The Wipel's 451-54 are carried by a 

shaft (not shown) which may be raised and 
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rotated by means of the usual vertical and 
rotaly inagnets 422 and 423. The side 
switch wipeis 448, 449, 450 are controlled 
by the private magnet 427 in the usual man 
ner. A release magnet 424 is provided for 
restoring the shaft and side switch wipers 
to their normal position. A wiper switching 
relay 420 is provided whose operation or 
non-operation depends on whether the third 
Selector wipers are 'esting upon the even 
or odd level of bank contacts. Associated 
with each connector N is a battery B9 whose 
negative pole is connected, in the third posi 
tion of side switch wiper 448, to one wire of 
the trunkline extending from the third se 
lector banks, and whose positive pole is con 
nected, through contacts of relay 420, to one 
of the test wipers 451 or 453. 

Each connector N has 200 sets of bank 
contacts which are in multiple with corre 
sponding sets in other connectors of the same 
group and which form terminals of normal 
wires extending to individual line switches 
such as C or C. These bank contacts are, 
arranged in two banks each having 100 sets 
of contacts. In the drawing contacts 457 
and 458 represent the first set of contacts 
of the first level of the first bank, while 
contacts 455 and 456 represent the first set, 
of contacts of the first level of the second 
bank. The two sess of wiper's 453 and 454, 
and 451 and 452 are noved simultaneously 
to engage corresponding contacts in their 
i"espective banks, but only one set of wipei's 
is rendered effective at a given time as will 
be explained more fully in the detailed de 
scription of the operation. 
At B (Fig. 5) I have shown a battery 

having one terminal grounded, the other tel'- 
minal being extended to Figs. 4 and (5. At 
I is shown an interrupter for intermittently 
energizing the ringing relay 298. A busy 
machine S and a transformer T are pro 
vided for the purpose, of indicating to a 
calling stal scriber when a called line is busy. 
The switches O (Fig. 4) and P (Fig. 5) 

are associated respectively with outgoing 
and incoming trunks exteriding to and 
from other 10,000 line exchanges. Consid 
eing first the switch P, it is most nearly. 
like the tertiary line switch E in circuit ar 

3. 3, s s 
'ageinent. 

... My 216 and 217, these contacts be contacts : 
ing terminals 
Second selectors such as K. 
tact of each set, as shown in the drawing, is 
in the first bank level of the first selector H, 
whereby it is seen that a group of line 
switches s!ch as P with their banks multi 
pled are given access to the same group of 

als of trunk lines extending to 
The test con 

in nultiple with corresponding test contacts 

. The wipers 212,213 and 214 65 
rest normally upon a set of contacts such as 

70 

75 
second selectors such as K as the first selec 
for H has access to through its first bank 
level. The incoming trunks are multipled in 
the banks of the finder switches F as shown. 
The Switch O is a rotary finder switch 

similar in many respects to the finder switch 
F. but having fewer parts. The wipers 181, 
182 and 183 rest normally upon a set of 
contacts such as contacts 184, 185 and 186. 
These contacts are multipled with corre 
Sponding sets of contacts in the banks of 
Other switches O which have terminals in 
the same group of first selectors H; and they 
also form multiple terminals of the trunk 
lines extending from the banks of the sec 
Ondary line switches D to 
finder switches F. , 

Atly. I have shown a repeater which may 
be of any suitable type and construction. 
While a repeater is not absolutely essential 
and has been omitted from the description 
of the general trunking scheme, it is very 
desirable in practice and I have therefore 
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the banks' of the 

95 

included it in the detailed description and 
in the circuit drawings. 
I belive it has been made clear that the 

line and finder switches shown herein are of 
the single motion, rotary type in which the 
Wipers have no normal position, although it 
is of course perfectly possible to practice my 
invention with switches of other types. 

in order to avoid any erroneous conclu 
sion as to the operativeness of the rotary 
switches with which I have chosen to illus 
trate my invention it should be explained 
that the wiper connections are made by . 
means of an approved collector ring ar 
rangement so as to allow a movement of the 
wipers in one direction only. Having given a general description of the 
apparatus, I will now proceed to a detailed 
description of the operation. 
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Referring to Figs. 4, 5, and 6, arranged 
in order with the lines at the énds thereof 
in a linement, it will be explained how a sub 
scriber at substation. A may establish a talk 
ing connection with a subscriber at substa 
tion A', the two substations being connected 
to the same 10,000 line exchange in a system. 

20 

enabodying the principles of my invention. 25 
It will furthermore be explained how a sub-. 
scriber at Substation. A may establish a con 
nection with a subscriber whose station is 

1 
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closed contact springs 21 and 22, over line. 
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located in a distant exchange and also how : 
such a connection may be established in the 
leverse direction. 

It will furthermore, be explained how the 
connections mentioned above may be re 
leased and the apparatus restored to normal. 
When the subscriber at substation A raises 

the receiver from the hook to initiate a call, 
a circuit is completed for the line relay 13 
of the line switch C, said circuit extending 
from the ground at G', through normally 
11 to subst:ution A, whence it returns over 

springs 19 and 18, winding of line relay 13 
to battery. Upon the energization of the 
line relay circuits are completed for the line 
switching relay 14 and for the test wiper 34 
which may be traced as follows: ground at 
G", contact springs 29 and 30, winding of 
line switching relay. 14, contact springs 16 
and 17, winding of motor magnet 15 to 
battery. Test wiper 34, contact springs 25 
and 24, contact springs 27 and 28, contact 
springs 16 and 17, winding of motor magnet 
15 to battery. Current flowing in the former 
circuit is insufficient to effectively energize 
motor magnet 15 for the winding of relay 
14 has high 'esistance. The operation now 
depends on the condition of the test contact 
upon which the test wiper is resting. If 
the test wiper is resting upon the test contact 
of an idle trunk the line switching relay will 
pull up at once and the motor magnet will 
not be operated at all; but if the test, Wiper 
is resting upon the test contact. of a busy 
trunk, it will find ground potential and a di 
rect short circuit will exist around the Wind 
ing of the line switching relay 14. In this 

40 case the line switching relay 14 is inoper 
ative while the motor magnet, 15 is effec 
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tively energized. Since the notor magnet 1:5 
interrupts its own circuit it continues to at 
tract and retract its armature, thereby rotat 
ing the wipers 33, 34 and 35, until the test 
wiper 34 arrives at the ungrounded test con 
tact of an idle trunk, when the rotation will 
cease and the line switching relay 14 will at 
tract its armature. 

By opening contact springs 18 and 19, 21 
and 22 the line switching relay breaks the 
circuit of the line relay 13 and by closing 
contact springs 19 and 20, 22 and 23 com 
pletes a circuit for the line relay 41 and the wiper switching relay 43 of the Secondary, 
line switch O in series as follows: ground at 
G', winding 44 of relay 43, contact springs 
52 and 53, bank contact 38, wiper 35, contact 
springs 23 and 22, subscriber's loop, contact 
springs 19 and 20, wiper 33, bank contact 36, 
contact springs 50 and 49, winding of line re 
lay 41 to battery. Relays 41 and 43 both at 
tract their armatures, line relay 41 completing 
a holding circuit for the line switching relay 

line 12, through normally closed contact 

14 of line switch C as follows: ground at G', 
contact springs 63, 62,61, and 60, bank con-. 
tact 37, wiper 34, contact springs 25 and 26, 
winding of line switching relay 14 to bat 
tery. The line relay 13 is slow acting, i.e., 
it retains its armature for an instant after its circuit is broken, thereby allowing time 
for the establishment of the above described 
holding circuit. To avoid unnecessary repe 
tition, I will state here that the line relays 
of all line. Switches, primary, secondary and 
tertiary, are made slow acting for a similar 
reaSOI). 
A branch of the holding circuit extends 

over wire 32 (32' in Fig. 6) to the connector 
group serving the group of lines of which 
the line of substation A is one, where, by 
placing ground potential on the multiple 
test contacts in the connector banks, the line 
of substation A is made inaccessible to in 
coming calls. 

Returning now to the secondary line 
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switch D. the energization of relay 43 closes 
the connection of the wipers 79, 80 and 81 
at the contact springs 71 and 72, 68 and 69, 
74 and 75 respectively. Also, in connection 
with the energization of the line relay 41, 
a locking circuit is completed for relay 43 

90 

as follows: ground at G', contact springs 
63 and 62, contact springs 65 and 66, wind 
ing 45 of relay 43 to battery. The line re 
lay 41 also completes a circuit for the line 
switching relay 40 as follows: ground at G, 
contact springs (33, 62. and 61, winding of 
relay 40, contact springs 46 and 47, winding 
of motor magnet 42 to battery. The op 

95 

100 
eration that takes place now is similar to 
the operation of the line switch C. If the 
wipers are standing upon an idle trunk the 
line switching relay 40 pulls up at once and 
no rotation takes place. In case the wiper's 
are standing upon a busy trunk the test 
wiper 80 will find ground potential upon 
the test contact, whereby the relay 40 will 
be short circuited and the motor magnet 43 
will be energized over the following circuit: 
ground on test contact, wiper 80, contact 
springs 69 and 68, contact springs 56 and 55, 
contact springs 46 and 47, winding of mo 
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tor magnet 42 to battery. By interrupting 
its own circuit at contact springs 46 and 47. 
motor magnet 42 vibrates its al'mature 
thereby rotating the wipers, until the test 
wiper 80 arrives at an ungrounded test con 
tact whereupon the rotation ceases and the 

20 line switching relay 40 attracts its arma 

5 

ture: The energization of the line switch 
ing relay breaks the circuit of the line re 
lay 41 and winding 44 of relay 43 by sepa 
rating contacts 49 and 50 and 52 and 53 
respectively; and, by closing contacts 50 
and 51, 53 and 54, completes a circuit for 
the line relay 90 of the tertiary line switch 
E over the following path: ground at G', 

25 



contact springs 113 and 114, bank contact. 
87, wiper, S1, contact springs. 75 and 7-4, 
contact springs 54 and 53, bank contact 38. 
wiper 35, contact springs 23 and 22, sub 

5 scriber's loop, contact springs 19 and 20, 
... Wipei'.33, bank contact 36, contact springs 

50 and 51, contact springs 71 and 72, wiper 
79, bank, contact S5, contact springs 115 and 

... 116, contact springs 106 and 107, winding of 
10 relay 90 to battery. This line relay 90 is 

energized over this circuit and, attracting 
its armature, completes a new holding cir 

scuit as follows: ground at G, contact 
springs 97 and 96, contact springs 111 and 

15 110, bank contact 86, wiper 80, contact 
springs 69 and 68, to contact springs 56, 57. 
58 and 59, where the circuit divides, one 
branch extending by way of contact spring 
59, bank contact 37, wiper 34, contact 

20 springs 25 and 26, and winding of relay 14 
of line switch C to battery, another branch 
extending by way of contact spling 58, 
winding of relay 40, contact springs 46 and 
47, winding of motol magnet 42 to battery, 

25 while a tihird branch extends by way of con 
tact spring 57, contact springs 65 and 66, 
winding 45 of relay 43 to battery. This 
holding circuit serves to maintain energized 
the relay 14 of the line switch C and the re 

30 lays 40 and 43 of the secondary line switch 
D. The energization of the line. relay 90 
of the tertiary line switch E also completes 
a circuit for the line switching relay. 91 and 
a circuit. for the test wiper 118 which cir 

35 cuits may be traced as follows: ground at 
G, contact springs 97 and 98, winding of 
line switching relay 91, contact springs 108 
and 109, winding of motor magnet 93 to 
battery. Test wiper 118, contact springs 

40 01 and 102, contact springs 94 and 95, con 
tact springs 108 and 109, winding of motor 
magnet 93 to battery. As in the case of 
the switches C and ID the operation now de 
pends on the condition of the test contact 45 upon which the test wiper 118 is resting. 
If said test contact is ungrounded line 
switching relay 91 pulls up at Once; in, 
case said test contact is grounded relay 91 
is short circuited and the motor magnet 93. 

50 is energized. Motor magnet 93 interrupts 
its own circuit at contact springs 198 and 
109 thereby vibrating its armature and ro 
tating the wipers until wiper 118 arrives 
at an ungrounded test contact, whereupon 

55 elay 91 is energized and attracts its arma 
ture. . The line switching relay 91, by Separat 
ing contact springs...106 and 107 and clos 
ing contact springs 105 and 106, breaks the 

60 circuit of the line relay 90 and substitutes 
therefor the line relay 135 of the first se 
lector H the new circuit extending as fol 
lows: ground at G", previously traced cir 
cuit through subscriber's loop, contact 

65 springs 115 and 116, contact springs 106 and 
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10,000 line exchange, is 1. In response to 

: y : 

of line relay 135 to battery. 
. Upon energizing the line relay 135 closes 
a circuit for the slow acting relay 129 as 
follows: ground at G", contact springs 148 70 
and 147, winding of relay 29 to battery. 
Upon energizing, relay 129 prepares a cir 
cuit for the vertical magnet 130, and also 
completes a new holding circuit as follows: 
ground at G', contact springs 151 and 150, 75 
bank contact 121, wiper 118, contact springs 
101, 100 and 99, where the circuit divides, 
one branch extending by way of contact 
spring 100 to the previously traced holding 
circuit of Switches C and D, while the other 80 
branch extends by way of contact spring 
99, winding of relay 91. contact springs 
108 and 109, winding of motor magnet 93 
to battery. 
The line switching relay 91 also prepares 85 

105. wiper 120, bank contact 123, winding 

a circuit for the battery B which should 
be mentioned at this time. It extends from 
the negative pole of battery B bank con 
tact 122, wiper i19, contact springs 104 and 
108, to multiple test contacts 266 and 185 90 
in the banks of finder switches F and O 
"espectively. The complete circuit of bat 
tery B will be explained later. 
The foregoing circuit changes all take 

place in response to the renoval of the re- 95 
ceiver at substation A. We now have one 
side of the line grounded at G' in tertiary 
switch E, while the other side of the line goes through the winding of line relay 135 
of the first selector Fl, maintaining relay 
135 energized and, by means of relay 129, 
controlling a common holding circuit for 
line switch C, secondary line switch D, and 
tertiary line switch E. 
The subscriber at A may now manipu 

late his finger dial in accordance with the 
first digit of the number assigned to sub 
station A", which, since it was assumed that 
substation A and A are both in the first 
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} 0 
the operation of the finger dial the impulse 
wheel S separates the springs 6 and 7 no 
mentarily, thereby definergizing line relay 
135 of the first selector F for an instant. 
Upon retracting its almature, line relay 135 115 
closes a circuit for the vertical magnet 130 
as follows: ground at G", contact springs 
148 and 149, contact springs 153 and 152, 
off normal springs 1-46 and 1-14, windling of 
slow acting relay 127, winding of vertical 
magnet 130 to battery. The vertical mag 
net and the slow acting relay 127 are ener 

20 

gized in series over the foregoing circuit, 
the former raising the wipel's opposite the 
first level of bank contacts, and the latter 
completing a circuit for the relay 126 as 
follows: ground at G", contact springs 141 
and 142, winding of relay 126 to battery. 
Relay 126, in attracting its al'mature, com 
pletes a new circuit for the vertical magnet, 49 

28 

  

  



0. 

15 

3 

the original circuit being opened an instant 
later by the separation of the off normal 
springs 144 and 146 at the first vertical 
movement of the shaft. The substitute cir 
cuit extends from ground at G", contact 
springs 148 and 149, contact springs 153 and 
152, off normal springs 146 and 145; contact 
springs 139 and 138, winding of slow acting 
relay 127, winding of vertical magnet 130, 
to battery. Relay 126 also completes a lock 
ing circuit for, itself as follows: ground at 
(ii, contact, springs 151 and 150, contact 
134, contact springs 137 and 136, winding 
of relay 126 to battery. 
The line relay 135 again attracting its 

armature at the end of the impulse, the 
circuit of slow acting relay 127 is broken 
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and a) instant later it retracts its armature 
thereby closing a circuit for the rotary mag 
net 131 which may be traced as follows: 
ground at G', contact springs 151 and 150, 
contact 134, contact springs 137 and 136, 
contact springs 142 and 143, contact 133, 
y;inding of rotary magnet 131 to battery. 
The rotary magnet attracts its armature 132 
and rotates the shaft one step so that the 
wipers 156, 157 and 158 make connection 
with the first set of bank contacts of the 
first level. Near the end of its stroke the 
almature 132 opens the contacts 133 and 134 
thereby breaking the circuit of the rotary 
magnet and the locking circuit of relay 126. 
The rotary amature, accordingly, falls 
back; but the delinergization of the relay 

35 
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126 depends on the condition of the test 
contact upon which the test wiper 156 is 

If the trunk with which this now resting. 
test contact is associated is busy, the test 
contact will have ground potential upon it 
and a holding circuit for the relay 126 will 
exist as follows: ground on test contact, 
test wiper 156, contact springs 137 and 136, 
winding of relay 126 to battery. Then the 
relay 126 will remain energized and, as the 
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rotary armature returns to normal position 
and closes the contacts 133 and 134, the ro 
tary magnet will again be energized and 
will nove the wipei's 156, 157 and 158 into 
connection with the second set of contacts 
of the first level. In this manner the wipers 
will continue to be rotated until they ieach 
an idle, trunk as indicated by absence of 
ground on the test contact. This time when 
the contact. 134 opens the relay 126 falls 
lack, thereby opening its own jocking cir 
cuit and also opening the rotary magnet cir 
cuit whereupon the wiper's 156, 157 and 158 
will be brought to rest upon the set of con 
tacts 162, 163 and 164 of an idle trunk line 
extending to a second selector IS. As a fur 
ther result of the decinergization of relay 
126 the impulse circuit extending from the 
contact springs 149 of line relay 135 is 
switched at contact springs 138, 139 and 140 
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from the vertial magnet 130 to the vertical 
magnet 220 of the second selector K. We 
will now trace a circuit for the relay 224 
of the second selector K as follows: ground 
at G', contact springs 151 and 150, contact 
134, wiper 156, bank contact 162, contact 
Springs 247 and 248, winding of relay 224 
to battery. Iy separating contact springs 
254 and 263 and closing contact springs 253 
and 254, relay 224 switches a circuit com 
pleted later by the off normal contact 252, 
from the release magnet 225, to contact 230. 
This circuit will be referred to again. The 
connection of ground from G to multiple 
test contacts 162 and 215, also serves to make 
the Second selector K busy to other first 
Selectors, and to the tertiary line switches P. 
The subscriber at substation A may now 

manipulate his finger dial in accordance 
with the second digit of the desired number, 
assumed in this case to be 3, thereby mo mentarily separating the impulse springs 6 
and three times. As a result the line relay 
135 is deemergized three times and sends 
three impulses to the vertical magnet 220 of 
the second selector K over the following 
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path: ground at G, contact springs 148 and 
149, contact springs 153 and 152, off normal 
Springs 146 and 145, pontact springs 139 and 
140, wiper. 158, bank, contact 164, off normal 
contacts 239 and 237 of the second selector 
K, winding of slow acting relay 223, wind 
ing of vertical magnet 220 to battery. Im 
pulses over the foregoing circuit energize 
the vertical magnet 220 and the slow acting 
relay 223 in series, the former vibrating its 
almature in response to the impulses and 
thereby raising the wipers 255, 256, 257 and 
258 until they stand opposite the third level. 

95 
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The slow acting relay 223 retains its ar 
mature in its operated position during the 
series of impulses and conpletes an initial 
energizing circuit for relay 222, which relay 
locks itself over the following circuit: 
ground at G', contact springs 244 and 243, 
contact springs 250 and 251, off normal con 
tact 252, contact springs 254 and 253, contact 
230, contact springs 232 and 231, winding of 
relay 222 to battery. 
series of impulses, relay 223 retracts its ar 
mature thereby completing a circuit for the 
rotary magnet which may be traced as a, 
branch of the above locking circuit as fol 
lows: contact spring 231, contact springs 241 
and 242, contact 229, winding of rotary 
magnet 221 to battery. The operation of 
selecting an idle trunk has been fully de 
scribed in the case of the first selector H and 
need not be repeated. It will suffice to say 
here that the rotary magnet interrupts its 
own circuit at contact 229 and continues to 
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At the end of the . . 
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20 

25 
rotate the wipe's until the test wiper 255 
arrives at an ungrounded test contact when 
the relay 222 is de&nergized and the rota 



1,328,680 
tion stopped with the wipers 255-258 in 
engagement with the contacts of a trunk 
line extending to a third selector M. 
We will now trace an energizing circuit 

.5 for the relay 305 of the third selector M 

and 243, contact springs 250 and 251, off nor 
0 

which was completed by the deßnergization 
of relay 222. Said circuit extends from ground at G', through contact springs 2-4 
mal contact 252, contact springs 254 and 258, 
contact 230, wiper 255, bank contact. 259, 
contact springs 358 and 359 (third selector 
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M), winding of relay 305 to battery. Re 
lay 305 energizes and opens the circuit of 
the release magnet 308 and also a test cir 
cuit, which will be referred to later. 
A branch of the above circuit may be 

traced as follows: contact 230, contact 
springs 232 and 233, wiper 257, bank con 
tact 261 contact springs 327 and 326 (finder 
switch F), contact springs 337 and 338, con 
tact springs 325 and 324, winding of motor 
magnet 291 of finder switch F, winding of 
relay 290 to battery. The motor magnet 291 
and the relay 290 are energized over the 
above circuit, the former interrupting its 
own circuit at contact springs 324 and 325, 
thereby vibrating its armature and causing 
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at the test contact. 266 the circuit of the 
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wipers 274-282 to traverse their respective 
rows of bank contacts; and the latte‘, by 
closing contact springs 322 and 323, coin 
pleting a circuit for the test wipers 275,278 
and 281 as follows: positive pole of battery 
B (Fig. 4), wiper 157, bank contact. 163, 
wiper 256, bank contact 260, winding 296 
of test relay 295, contact springs 322 and 
323, to test, wipers 275, 278 and 281. The 
negative pole of battery B has already been 
traced iON. contacts in tertiary line 
switch E to the test contact. 266 and its nul 
tiple contacts in the banks of finder switch 
F and other finders. It is evident, there 
fore, that when the test wiper 275 arrives 
battery 13' will be completed through the 
winding 296 of test relay 295. Test relay 
295 attracts its armature and by separating 
contact springs 337 and 338, interposes its 
own high resistance winding 297 in the cir 
cuit of motor magnet 291 and relay 290 
thereby locking itself and causing motor 
magnet 291 and relay 290 to become inopera 
tive. The rotation of the wipers accord 
ingly stops with wipers 274, 275 and 276 
resting upon bank contacts 265, .266 and 
267; these contacts being the multiple termi 
nals of the trunk line selected by the second 
ary line switch D. Wipers 277,278 and 
279 remain open for the present at the side switch contacts. 
The subscribe at substation. A may now 

call the third digit of the desired number which is 1, resulting in a momentary de 
65 

energization of line relay 135 of the first 
selector H, which sends an impulse to the 

fron ground at G'. 

9 
vertical magnet of the third selector M over 
the following path: ground at G", contact 
springs 148 and 149, contact springs 1); 
and 152, off normal springs 146 and 145, coll 
tact springs 139 and 140, wiper, 15S, bank 
contact. 164, off normal springs 239 and 23S 
of second selector IX, contact springs 2:35 
and 2:36, wiper 258, bank contact. 262, contact 
springs 331 and 330, winding of slow acting 
relay 309, winding of vertical magliet 311 
to battery. The vertical magnet 311 and the 
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slow acting relay 309 are energized over this 
circuit, the former raising the wipers 410 
and 411 until they stand opposite the first 
level and the latter closing a circuit for the 
relay 319 and relay 316 as follows: ground 
at G', contact, springs 383 and 382, winding 
of relay 319, winding 318 of relay 316 to 
battery. Upon energizing, relay 319 com 
pletes a locking circuit for itself and relay 
316 which may be traced as a branch of the holding circuit of relay 305 extending 
extends from contact spring 358, through 
contact 375, contact springs 386 and 387, 
winding of relay 319, winding 318 of relay 
316 to battery. Relay 316 upon energizing, 
connects up the wipel's 410 and 41i. 
At the end of the impulse the slow acting 

'clay 309 definergizes and completes a cir 
cuit for the rotary magnet 310 which may 
be traced as a branch of the above described 
locking circuit of relay 319 as follows: con 
tact spring 387, contact springs 382 and 381, 
contact 376, winding of rotary magnet 310 
to battery. Rotary magnet, 310 is energized 
over this circuit and attracts its armature 
32; thereby rotating the wipei's 410 and 411 
until they engage the first set of contacts of 
the first level. Near the end of its stroke 
the rotary armature 321 breaks the contacts 
375 and 376 thereby opening the rotary mag 
net circuit and the locking circuit of relays 
319 and 316. The rotary magnet decinergizes 
and reti'acts its al'mature but the deinergiza 
tion of relays 319 and 316 depends upon the 
condition of the test contact upon which the 
test wiper 410 is now resting. If the trunk 
with which this test contact is associated is 
busy it will have ground potential upon it 
and a holding circuit for relays 319 and 36 
will be effective over the following path: 
grolind on test contact, test wiper 410, con 
tact springs 402 and 403, winding 317 of 
relay 316, contact springs 395 and 396, con 
tact springs 386 and 387, winding of relay 
319, winding 318 of relay 316 to battery. It 

The branch circuit 
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is evident, therefore, that as long as the test wiper. 410 engages grounded test contacts 
the relays 319 and 316 will remain energized 25 
and rotary magnet 310 will continue rotat 
ing the wipe's until an ungrounded test 
contact is reached. Then, as contact 375 opens, relay 319 delinergizes, breaking the 
rotary magnet circuit and stopping the rota 130 
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LO 
tion. Relay 316, however, does not detner 
gize but is locked over a new circuit which 
may be traced as another branch of the hold 
ing circuit of relay 305 as follows: contact 
spring 358, contact 375, contact springs 396 
and 395, winding 317 of relay 316, contact 
springs 403 and 402, wiper 410, contact 412, 
winding of relay 420 of connector N, contact 
springs 439 and 440, winding of relay 421 
to battery. 

Before continuing with the operation of 
connector N it will be necessary to return 
and consider the operation of the side switch 
wipers 283, 284 and 285. At the end of the 
impulse or series of impulses which operate 
the vertical magnet of third selector M, the 
slow acting relay 309 retracts its armature 
and completes, in addition to the rotary 
magnet circuit already described, a circuit 
for the private magnet 320 which may be 
traced as a branch of the locking circuit of 
relay 295 as follows: contact springs 337 
and 336, contact springs 379 and 380, con 
tact springs 388 and 389, winding of pri 
vate magnet 320, off normal sings 378 and 
377 (closed at first movement of shaft) to battery. The private magnet interrupts its 
own circuit at contact springs 388 and 389 
and is made slow acting so as not to work 
too fast. At each de?nergization of the pri 
vate magnet its side switch wipers 283, 284, 
and 285 are shifted to their next position in 
the well known manner. When the side 
switch levers reach their second position the 
circuit of battery B will again be completed 
over the same path as before except that 
winding 293 of test relay 292 and side switch 
wiper 284 are substituted for winding 296 of 
test relay 295 and contact splings 322 and 
323. The test relay 292 is energized over the 
above circuit and attracts its al'mature, 
thereby separating contact springs 326 and 
327, breaking the locking circuit of relay 
295, and interposing its own high lesistance 
winding 294 in the circuit of the private 
magnet 320, thereby locking itself and caus 
ing the private magnet to become inopera 
tive, the side switch level's remaining in 
their second position. By bringing contact 
springs 332 and 334 into engagement with 
contact spring 333 and 335, respectively, 
test relay 292 completes the circ it of the 
double wound line relay 302 of third selec 
tor Mover the following path: ground at G', 
winding 303 of line relay 302, contact springs 
346 and 347, contact springs 334 and 335, 
side switch wiper 285 in its second position, 
wiper 276, bank contact 267, previously 
traced circuit through subscriber's loop, 
bank contact 265, wiper 274, side switch 
wiper 283 in its second position, contact 
springs 332 and 333, contact Springs 344 
and 343, winding 304 of line relay 302 to 
battery. The line relay 302 energizes over 
the above circuit and, attracting its arma 
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ture, compietes the circuit of slow acting 
relay 306 as follows: ground at G, contact 
springs 356 and 355, contact springs 390 

ing of , relay 306 to battery. It will be 
noticed that that part of the circuit which 
includes the contact springs 390 and 391 
and contact springs 399 and 400 forms a 
shunt circuit around the busy test relay 312. 

Referring again to test relay 292, by clos 
ing contact springs 327 and 328 a branch 
of the locking circuit of winding 294 is 
completed as follows: contact springs 327 
and 328, side switch wiper 284, wiper 275, 
bank contact 266, winding of relay 92 (Fig. 
'4) to battery. Relay 92, attracting its ar 
mature, closes contact springs 110 and 112 
and separates contact springs 110 and 111, 
thereby disconnecting ground at G from 
the holding circuit extending to the line 
Switches Cand D and substituting therefor 
ground over the previously described after 
gizing circuit of relay 92. Relay 92 also 
separates contact springs 113 and 114 and 
contact springs 115 and 116, thereby re 
moving ground at G' from one side of the 
trunkline and disconnecting the other side 
of the trunk line from the line relay 135 
of the first selector H. 
Upon the deinergization of line relay 135, 

the circuit of slow acting relay 129 is broken 
and it deÉnergizes, closing contact springs 
153 and 154 and thereby energizing the re 
lease magnet 128 which restores the first se 
lector to its normal position in the well 
known manner. The definergization of re 
lay 129 also separates contact springs 150 
and 151 thereby breaking the holding cir 
cuits extending to line switching relay 91 
of tertiary line switch E and relay 224 of 
second selector K. The deemergization of 
line switching relay 91 disconnects the 
wiper's 118, 119 and 120, thereby freeing the 

and 391, contact springs 400 and 399, wind 
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trunk line to the first selector H and mak- . 
ing its accessible to other calls. . ... " 
The relay 224, upon deemergizing, closes 

contact springs 254 and 263 thereby.com 
pleting the circuit of the release magnet 
225 which energizes and restores the sec 
ond selector to its normal position in the 
well known manner. The separation of 
springs 253 and 254 of relay 224 disconnects 
ground at G' from two holding circuits ex 
tending to contact springs 358 and 327, re 
spectively, where they have been previously 
traced. These holding circuits, however, 
have already been connected together at 
contact springs 327, 328 and 329 and to 
ground at G' by the energization of slow 
acting relay 306 and consequently they re 
main effective. 
The slow acting relay 306, when en - 

"gized upon the operation of line relay 302 as 
previously described, separated the contact 
springs 861 and 362 and contact springs 358 
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and 359, the former opening the circuit of. 
the release magnet 308 at a new point and 
the latter breaking the circuit of the relay 
305 which decinergizes. Upon the definergi 
Zation of relay 305, contact springs 367 and 
368 are closed but contact springs 364 and 
365 are held open by the engagement of fin 
ger 366 with the escapement 363 controlled 
y slow acting relay 30. by sl ting relay 30 
To sun up the operations so far, the call 

ing line has been extended through primary 
line switch C, seconday line switch i), and 
finder switch F to the line relay 302 of the 
third selector MI. The third selector Minas 
been operated, by way of the first selector 
H and the second selector K to select a trunk 
line to an idle connector N and these selec 
to switches have been restored to normal. 
The subscriber at substation A may now 

operate his dial in accordance with the 
fourth digit of the desired number thereby 
breaking the continuity of his loop a nun 
ber of times at the impulse splings (3 and 7. 
As a result the line relay 302 of the third 
selector M is momentarily decinergized a 
corresponding number of times and sends 
a series of impulses to the vertical magnet 
422 of the connector N over the following 
path: ground at G, contact springs 355 
and 354, contact springs 361 and 360, wind 
ing of slow acting relay 307, contact springs 
405 and 404, wiper 411 bank contact 413, 
side switch wiper 448 in its first position, 
winding of vetical magnet 422, windirig of 
the slow acting relay 426 to battery. The 
vertical magnet Operates in response to these 
impulses to raise the two sets of wipers 
45-452 and 453-454 until the latte: set 
stands opposite the tens level in which are 
located the normal contacts of the desired 
line. Slow acting relays 307 and 426 are 
energized in Series with the vertical mag 
net and retain their almatures during the 
series of impulses. & 

Relay 426 completes an energizing cir 
cuit for the private agnet whicl is broken 
at the end of the series of impulses thereby 
allowing the side switch wipel's 4-4S, 419, 
and 450 to move to their second position in 
the well known nanner. The operation of 
the relay 30 allows the finger 366 to move 
one ste) past the escapement 363. 
The subscribe) at suistation A may now 

operate his dial in accordance with the 
55 last digit of the desired number resulting 

as before in separating the springs 7 and S 
a corresponding number of times. The line 

65 

rely 302, in response to these interruptions 
of its circuit, now sonds a series of impulses 
to the rotary magnet, 423 (side switch wipe' 
44s being in its second position) the relays 
307 at t 4:20 leing incla (led in the circuit, 
its efore. The rotary lagnet 123 responds 
to these it illses by rotating tie two sets 
of Yi'i's a number of steps corresponding 

to the last digit of the desired number when 
the wiper's 453 and 454 will rest upon the 
normal contacts of the desired line. It is 
understood that the other set of wipers 45: 
and 452 are also resting upon the same 
numberect contacts in the other bank but 
these wipers are disconnected by the wiper 
Switching relay 420. If the wipers of the 
third selector had been raised to the second 
level instead of the first the wiper switch 
ing relay 420 would not have operated and 
the set of wipei's 451 and 452 would be left 
in service. 
Now at the end of the last series of in 

pulses the slow acting relay 426 retracts its 
armature deinergizing the private magnet 
(assuming the called line to be idle) and al 
lowing the side switch wipers 4-4S, 449 and 
450 to move to their third position. Also 
the slow acting relay 307 retracts its arma 
ture, operating the escapement 363 and al 
lowing the contact springs 364 and 365 to 
close. We may now trace the negative pole 
of battery B" through side switch wiper 
448 in its third position, bank contact 413, 
wiper 411, contact springs 404 and 405, 
Winding 315 of relay 313, contact springs 
365 and 364, to test contact, 83 and multiple 
test contacts in the banks of secondary line 
switches I) and similar secondary switches. 
It will be shown later on how this circuit is 
coupleted to the other pole of battery B". 
We may now trace two circuits extending 

over the normal wires 31 and 32, to the line 
switch C. The first of these to become op 
eratively effective extends from the ground 
at G', through contact springs 435 and 434, 
contact springs 429 and 430, side switch 
wiper 449 in third position, wiper 454, bank 
contact 458, normal wire 31 to one side of 
the line of substation A' whence it passes 
by Way of contact springs 19 and 18 and 
the Winding of line relay 13 to battery. 
The line relay 13' is energized over tie 
above circuit, whereupon the line switch C 
operates to rotate its wipei's 33, 34' and 35' 
until they rest upon contacts of a trunk 
line leading to an ille secondary line switch 
D'. The operation is the same as that al 
ready described in the case of the line switch 
C'. A holding circuit for the line switching 
relay 14 may be traced from the connector 
N as follows: ground at G', contact springs 
447 and 446, contact springs 4-14 and 443, re 
sistance r. contact springs 432 and 433, 
Wiper -153, bank contact 457, normal wire 
32, winding of line switching relay 14° to 
battery. It should be entioned here that 
While the two normal wires are grounded at 
a lost the sale instant, the line relay 13' 
pulls up first because the line switching re 
ly 14 has its springs adjusted very stiff so 
that it will not operate Intil the core be 
Coll)(es nearly saturated. - 
The lines of substation A and the nor 
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mal wire 32' have now been extended to Sec 
ondary line switch D. Bearing in mind 
the fact that the two normal wires are still 
grounded at the connector N, a circuit for 
the line relay 41 of secondary line switch 
I) may be traced as follows: ground on 
mornia wire 31', contact springs 19' and 20, 
wiper 33, bank contact, 36', contact springs 
50' and 49, winding of line relay 41 to bat 
tery. A branch of the above circuit goes 
through winding of motor laagnet 42 over 
the following path: contact springs 50', 49 
and 4S' contact springs (37' and (5S, contact 
springs 56 and 55, contact springs 46 and 
47. With ling of not or magnet 42 to bat 
tery. - 

The line relay 41 and the motor magnet 
4'2' are energized over the above circuit, 
whereupon the switch starts rotating in 
search of the trunk extending to the third 
selector M. it will be seen that, inasmuch 
as the secondairy switch D' is being operated 
by a ground on the negative line 12", no cur 
rent will flow in the winding 44 of the re 
lay 43' and this is true even if the sub 
scriber ai. A should remove his receiver 
while switch. D is rotating. Consequently 
relay 43’ is inoperative and the wipers 76, 
it and iS', are inade active while wipers 
9. S0, and S1’ (used in the case of the call 
ing secondary switch D) remain discon 
nected. 
We may now trace a circuit of the posi 

tive pole of battery B" as follows: positive 
pole of battery B", contact springs 432 and 
433, wiper 153, bank contact 457, contact 
springs 2(3' and 25, wiper 3-4, bank con 
tact 37, contact spring 59', contact springs 
(30', 61 and 62', contact springs 65' and 64 to 
test wiper it. The negative pole of battery 
B* has already been placed to the multiple 
test contacts slicly as S3 of the trunk lead 
ing to third selector Mi. When, therefore, 
the test wiler 77' arrives at the contact 
S3' the circuit of battery 13* will be cont 
pleted through winding 315 of relay 313 
of the third selector M. Relay 313 ener 
gizes over the above circuit and locks itself 
through its high resistance winding 314 as 
follows: ground at G', contact springs 357 
and 35S, contact 375, contact springs 396 
and 394, contact springs 341 and 340, wind 
ing 314 of relay 313 to battery, By separat 
ing contact springs 395 and 396, relay 313 
breaks the circuit of widing 317 of relay 
31, relay 4:20, and relay 421. 

Relay 4:21, by retracting its arnature, re. 
noves ground from side switch wiper 449 
the 'ely stopping the rotation of second 
arly line switch i) and allowing line switch 
ing relay - i)' to energize (since it is no 
longe' short circ ited) and lock itself over 
a holding circuit extending from the third 
selector () \er the following path: ground at 
(i', contact springs 357 and 35S, resistance 
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', bank contact, 83, wiper 77', contact 
springs 64 and 6.5', contact springs 57 and 
58, winding of line switching relay 40 to 
battery. A branch of the above holding 
circuit may be traced from contact springs 
57, 58' and 59, by way of bank contact 
37', wiper 34", contact springs 25' and 26, 
and winding of line switching relay 14 to 
battery. Another brainch extends, as already 
explained, over normal wire 32 to multiple 
test contacts such as 457 where, after con 
nector N is released, the line of substation 
A' is made busy to other calls. The release 
of the connector N takes place as soon as 
the relay 421, by retracing its almature, 
completes the circuit of the release magnet 
424. The release magnet 424 upon energiz 
ing, restores the side switch wipers 4-4S, 449 
and 450, and the shaft to their normal posi 
tion in the regular nanner. Furthermore 
the connector N is made accessible to other 
calls by the de&nergization of relay 316 
whereby the third selector wiper's 410 and 
411 are disconnected. 
The line of substation A' has now been 

extended through the medium of line switch 
C and secondary line switch D', to the third 
selector M where there is bridged across it 
the double wound back bridge relay 299 in 
series with the battery as follows: ground at 
G, winding 301 of relay 299, contact springs 
353 and 352, bank contact 84 wiper 78, 
contact springs 73 and 74", contact springs 
54" and 53, bank contact 38', wiper 35’, con 
tact, springs 23' and 22', wire 11", through 
subscriber's loop, wire 12", contact springs 
19' and 20', wiper 33, bank contact 36, 
contact springs 50' and 51, contact springs 
71 and 70', wiper 76', bank contact 82, 
contact springs 349 and 350, winding 300 
of relay 299 to battery. This is the circuit 
over which talking battery is fed to substa 
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tion A, although, since the receiver is on 
the hook, no current will flow as yet. 
ing relay 298 which was closed by the relay 
313. This circuit extends from ground at 
i', through interrupter I, contact springs 

397 and 398, winding of ringing relay 298 
to battery. The ringing relay is energized 
intermittently and operates to disconnect 
the line of the called substation from the 
back bridge relay and to connect it with 
the ringing current generator Gen for the 
purpose of signaling the called subscriber. 
When the subscriber at substation. A re 

noves his receiver from the hook, the ring 

We may now trace a circuit for the ring 

15 

120 

ing relay being momentarily inactive, the 
previously described circuit of the back 
bridge relay 299 is completed and the said 125 
relay attracts its armature thereby reversing 
the line of substation.A at springs 3-2-1347. and breaking the locking circuit of relay 313 
at contact springs 340 and 341. Relay 313 
thereupoi) definergizes and opens the circuit. 130 
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of the ringing relay at contact springs 397 aration of contact springs 399 and 400, (re. 
and 398. , 
A complete talking circuit has now been 

established between the substation A and 
the substation A' and is indicated in the 

The connec 
tion is controlled by the calling subscriber 

10 

normal may be accomplished by hanging 
5 

by means of relay 302 which in turn controls 
relay 306 which, by holding contact springs 
357 and 358 together, supplies a holding 
ground to all the switches in multiple over 
circuits which have been explained. 
The restoration of all the apparatus to 

up the receiver at substation A thereby 

of slow acting relay 306, which deemergizes 
in its turn and, by separating contact springs 
357 and 358, removes the holding ground 
extending to finder switch F, tertiary switch 
E, secondary line switch D, primary line 
switch C, secondary line switch D, and 

25 deÉnergized. 
primary line switch C, whereupon the sev 
eral relays locked up in these switches are 

Also, by closing contact 
springs 361 and 362, the circuit of the re 
lease magnet 308 is completed, resulting 
in the restoration of the side switch wipers 

30 and the shaft of the third selector M, to 
their normal position in the well known 
manner. Whereupon all the apparatus will 
have been returned to normal and made 
ready for use in extending another connec 

35 tion. w 

I will now describe briefly the operations 
that take place when the called line is busy. 
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It has been explained how at the end of the 
last series of impulses sent to the connector 
N the wipers 453 and 454 will be brought 
into engagement with bank contacts 457 and 
458 these being the normal contacts of the 
line extending to substation A. Now if 
the line of substation A' is busy, test con 
tact 457 will have ground potential upon it, 
whereby, upon the deenergization of slow 
acting relay 426, a locking circuit is estab 
lished for the private magnet 427 as foll 
lows: ground on test contact, wipei 458, 
contact springs 433 and 432, resistance ', 
contact springs 433 and 434, contact springs 
446 and 445, winding of relay,425, Winding 
of private magnet 427 to battery. The pri 
vate magnet remains energized ovel this cir 
cuit thereby holding the side switch wiper's 
in their second position. Relay 425 is en 
ergized in series with the private magnet 
and, by separating its contact springs 489 
420 and 316. Upon the deemergization of 
relay 421, the circuit of the release magnet 
424 is completed and the connector N is re 

66 

stored to normal. Upon the deemergization 
of relay 316 the shunt path around busy re 

breaking the circuit of line relay. 302. Line 
relay 302 deemergizes and opens the circuit 

lay 312 is broken momentarily by the Sep 

lay 313 being in a de?nergized condition). 
Relay 312 thereupon is energized in series 
with relay 306 and, attracting its armature, 
immediately opens the aforementioned 
shunt circuit at a new point by separating 

70 

contact springs 390 and 391. It may be 
explained here that contact springs 390 and 
391 are opened before contact springs 400 
and 401 close. Relay 312 is now locked up 
in series with relay 306. A distinctive tone 
from the transformer T and busy machine 

75 

S is now projected out over one side of the 
calling line by the closure of contact springs 
392 and 393, whereby the calling subscriber 
is informed that the desired line is lusy and 

80 

therefore inaccessible for the time being. 
The calling subscriber may now hang up 
his receiver, thereby bringing about the re 
storation of the apparatus. to normal in a 
manner substantially 
scribed. 
I will now describe the operation of 

trunking between two 10,000 line cychanges. 
Each interoffice trunk has at its outgoing 
end a repeater R and finder switch O. and 
at its incoming end a line switch P. The 
finder switches O have access to the trunks 

as previously de 

switches D to the banks of finder switches 
F, and are themselves accessible to first se 
lectors such as H. The line switches Phave 
access to second selectors such as K and are 
themselves accessible to finder switches F. 

Referring to Figs. 4, 5 and 6 we will 
assume that the apparatus shown in Fig. 4 
is located in one exchange and the appara 
tus shown in Figs. 5 and 6 in another ex 
change, and we wili furthermore assume 
that the outgoing trunk shown near the 
lower right hand corner of Fig. 4 termi 
nates in the incoming trunk shown in the 
lower left hand corner of Fig. 6. This 
trunk is indicated at its outgoing and in 
coming ends by reference characters 520 and 
521. In the following description I will 
cover in detail only that portion of the op 
eration which differs from the operation al 
ready described. 
When the subscriber at substation. A re 

moves his receiver he is connected through 
the successive operations of line switches C, 
D, and E with the first selector H. He may 
now operate his dial in accordance with the 
first digit of the desired number which is 
2, whereupon the wipers of the first selector 
H are raised until they stand opposite the 
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extending from the banks of secondary line. 
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second level and are then automatically ro 
and 440, breaks the circuit of relays 421, tated tu select an idle finder switch O. The 

60 engagement of wiper 156 with bank con 125 
tact 159 completes the following circuit: 
ground at G', contact springs 151 and 150, 
contact. 134, wiper 156, bank contact 159, 
winding 170 of relay 168, contact springs 
180 and 179, winding of inotor magnet 167 30 
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to lattery. The willing it, it we ver, is 
short-circuited fo: the tile heitig y (') in 
tact springs it in 17s. The hot or lag 
inet 16, is energize anti st; its rotating the 
wipe's S1, S2, it S, is seiia') (f the 
trunk line upon which the active wie's {}f 
secondary line switch are iresting. it has 
been previotisty Nitained how tile negative 
role of battery 3 is cinet: “it turough 
tertiary line switch E to the test 'ontact 1. 
and its nultiple test contacts. The positive 
pole of battery is may now be traced by 
way of wiper 15, laik contact. 160, wild 
in 169 of relay its to test wipel' is2. It 
is evident, therefore, that when the test 
wiper 8:2 arrives at test contact 18.5 tile cir 
cuit of battery 3 will be completed through 
winding {:} of relay it. Relay 68 ell 
ergizes over the als) e cit it in by Sei 
arating contact springs it ill S. inter 
poses its high resist it ince wintling 0 if the 
circuit of the retary highei thereby lock 
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ing itself ; it stopping the rotation with 
the wiper's Si. S.2, a hit 15:5 resting on coil 
tacts 18-4, is ail listi. respectively. 
By ringing contact springs 17 and i: 

into engagenient with cit: ct springs, 12 
and 17, respectively, relay its completes 
the circuit of the line relay 300 of the re 
peater R as follows: grot inci at G', winding 
502 of iine rely 500, contact springs lik 
and 173, wiper is 1. ‘ontact 184 previously 
traced circuit including slitsiation A, bank 
contact, S6, wipei S3. contact springs 11 
and 172, winding 391 of lilie relay 300 to 
lattery. i.e. relay 500 is energized ovel' 
the also ve circuit and conjletes an energiz 
ing circuit for slow acting 'elay 507. Relay 
50i attracts its ariat it'e anti ('Oinletes it 
circuit for relay 92 of tertially line switch 
E as follows: grolini at (i.", contact Springs 
509 and 50s, contact springs; 16 and 5, 
wiper is 2, ank coli at 385, winding of re 
lay 92 to attery. Reitly $3.2 : tracts its 83'- 
mature where on the first selector i is re 
leased in ine, switching 'elay 91 is de 
onergized all sibstitially as previously de 
scribed. ... hoicing circliii., iii:y now be 
traced frol gi'eli ki ("", is way if 
contact siriigs (): ; }l 50s to 'oitact 
spring it, where it livities, one raigi 
extenting-by way of tilt it ('i 's g i? 
and winding it) of 'i'ily is }}:{{ely 
and the other braich extendig y way of 
catata et 175, wise: is 2, it a lik .. 
S5 to contact skii is i2. Wilt' i'i, it : 

vides, one balci, extet ill; t is 'tigi, 
ing of reiay 9:2 to i): ' ' ' tilti tik (i.er 
branch extenting is W: y () f ('fit: 'E. S. "iigs 
112 and 110 to line switches is ; it C (Ye: 
a path which has been previously traced. 
Upon the energization of line "clay 50 

a circuit is also competed for the stov act 
ing line relay 30 of the iine switch i in 
the distant exclaige ove! the feiiovying 

- 

fro: a now it will he pe 
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pathi: - 'otud at , contact spiis's 20s 
at :2():}, \sire will (liig ( ' 'el:aid:tion 
(it is li), "(intact sigs 503 , other 
\vincliig () 'etadation coil 1: ... wire 52', 
('in a 't sings 2 () at 2 i , "oi tact springs 
2)- a lit 2)3. winding of iiie relay 190 to 
lattery. The slow acting line relay i39, 
lipon atti'acting is i'jiature, coinpieties a 
circuit for the line stitching relay 191 and 
a circuit for the test wiper 212, the for aer 
(extending from groundai G', by way of 
contact springs 196 and 197, winding of 
relay 191, contact springs 206 and 207 and 
winding of notor imagnet. 192 to battery; 
and the latter extending from test wiper2i;2, 
by way of contact springs 199 and 200, as 
contact springs 195 and 94 to contact spring 
206 where the two circuits joir. En case the 
test wiper 2:2 is l'esting pon the test, con 
tact of a busy trunk line it will find ground 
potential there, and the circuit of the test, 
vier will act, as a short circuit for the re 
lay isi, providing at the same time a direct 

" () 
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ground for the notor Biagilet 192. The ho 
tor Juagnet 132 thereupon operates to ro 
Eate the wipei's 212. 2 i3 and 214 intil the 
test wipe 212 arrives at an angrolinied 
test contact, when the notor imagine, wi}! 
cease operating and the ille switching re 
lay 19t, Eno longer being short - circuited, 
will attract, its a nature, 
A circuit has now been established for 

the line 'elay 227 of the second selector X 
'over the following path: ground at Gl, 
contact springs 20s and 209, previously 
traced circuit over wires 520 and 32, con 

90 

00 

tact springs 2 it and 211, contact, springs 20-i 
and 203, wiper 234, bank contact. 217, wind 
ing of line relay 2:3 to battery. The line 

"ar" - . . . . l'elay 227 is energized over the also ve circuit 
and, by closing contact springs 24-i and 245, 
st:}}}}}letes an energizing circuit for show act 
ing relay 226 which relay, upon attracting 
its ai'i lattite, Cornpletes a holding circuit, for 
relay 191 of line switch as follows: ground 
at G', contact springs 246, 264, arid 247, 
bark contact. 215, wiser 2: 

05 

O 

2, 2013 tact springs 
199 and 98, winding of relay 191 to battery. 

'the subscriber at silisi;ition is no it'. Slipset'): ' at 'st station ... is n(\Y co 
flected with a sei' is selector -, in the cis 
it: i.eXth a fire iiii in a ps": {e his dia: for 
i is sectal fig tie of his niinier'. The oper. 
sition fif the sect in selects) has seet de 
stile anti is fix -aiji e ii; this case, except 
! E:: , . 

wing to the enei'gization of relay 226, an 
ises : 'e - eye'{d to the 

i.e. 'fit': i: sekiy the ire rely 3:2 
the secoil selector instead of by tile line re 
lay 3: if the first se} is view of the 
{ w 

t}}s A given it is thright that the operation 
, iii 

pulses aire sent to the vertical agaet, of the 
third selector by the line relay 227 whereby 

s 

- the relay 'ei-ins (leiergized 

further, that it) 
y 3:27 of 

it::ii et description \ inas ilee 'e Yi 

feetly clea'. 
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the third selector is operated to select a 
connector N in the proper group. At the 
same time the finder F is operated to locate 
and connect with the incoming trunk, the battery B providing current for energizing 
the test relays 295 and 292 in a manner sini 
lar to that described in the case of battery 
IB'. When the finder switch F has connected 
with the incoming trunk the relay 193 of the 
line switch P is enerized over a holding 
circuit from the third selector M, whereupon 
the second selector K is release, and the line 
switching relay 291 is definergized. The 

5 

20 

operation from now on is identical with 
that which has been described and requires 
no further mention. It is inderstood that 
connections as described in the foregoing 
pages may be established from any exchange 
in the system to any other exchange in the 
system, each exchange being provided with 
equipment for extending such connections 
and for completing connections so extended. 
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It will be seen that I have provided an 
extremely efficient automatic telephone 
trunking system for giving service to sub 
scribers in a plurality of exchanges, the 
high degree of efficiency being largely due 
to the fact that a considerable portion of the 
apparatus is at once made available for other 
calls after it has performed its function in 
establishing a connection. While I have 
described one form in which my invention 
may be practiced it is probable that modifi 
cations will suggest themselves to those 
skilled in the art. I do not, therefore, wish 
to be strictly held to the embodiment shown 
herein, but desire rather to include and have 
protected by Letters Patent all modifications 

, which may come within the scope of the ap 
pended claims. 
What I claim as my invention is: 
1. In a telephone trunking system, a cen 

tral exchange comprising a plurality of 
lines, means accessible to a calling line and 
comprising a plurality of numerical trunk 
ing switches brought into use consecutively 
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for locating a called line, and means includ 
ing a non-numerical switch for establishing 
a direct path around certain of said numeri 
cal switches before the others are operated, 
wifereby one of said switches may be ren 
dered available for further calls while the 
'alling and called lines are connected. 
2. In a telephone trunking system, means 

comprising a plurality of serially related 
numerical trunking switches for connecting 
calling and called lines, and means for elimi 
nating said switches in two or more succes 
sive stages to render them available for other calls without interfering with the process of 
connection. . . 
3. In a telephone trunking system, a plu 

rality of lines, a plurality of serially related 
numerical trunking switches, means control 
lable over a calling line for operating said 

s 

5. 

switches successively to locate a called line, 
and means for successively eliminating said 
switches to render them available for other 
calls without interfering with the operation 
of succeeding switches. 

4. In a telephone trunking system, a plu 
rality of lines, it plurality of serially related - e 

numerical trunking switches, means con 
trollable over a calling line for operating 
said switches successively to locate a called 
line, means operated automatically during 
the location of the called line for building 

70 

75 

lip : direct connection thereto in sections, 
and means operated after each section is 
completed for releasing certain of Said 
trunking switches. . . . . . 

5. In a telephone trunking system, a cen 
tral exchange comprising a plurality of 
lines, means accessible to a calling line and 
comprising a Elity of serially related 
numerical trunking switches for locating a 
called line, and a non-numerical switch for 
establishing a direct path around a plu'ality 
are operated. 

6. In a telephone trunking system, a plu 
rality of subscriber's lines, means including 
parallel groups of trunk lines for connecting 
calling and called subscribers' lines, an all 
tomatic trunking switch controllable over 
a calling subscriber's line for selecting, a 
wanted group of trunk lines and an idle 
trunkline in the selected group, and a back 
ward selecting finder switch associated with 
the selected idle trunk line operable auto 
matically to establish a direct path around 
the said trunking switch. 

7. In a telephone trunking system, a plu 
rality of subscribe's lines, means including 
parallel groups of trunk lines for connecting 
calling and called subscribers’ lines, an all 
tomatic trunking. switch controllable over a 
calling subscriber's line for selecting a 
wanted group of trunk lines and an idle. 
trunk line in the selected group, a back 
ward selecting finder switch associated with 
the selected idle trunk line operable auto 
matically to establish a direct path around 
the said trunking switch, additional auto 
matic switches for completing the connec 
tion to the called line, and means for lestor 
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of said numerical switches before the others - 
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ing said trunking switch to idle condition 
and for then operating said additional 
switches over the said direct path. 

8. In a telephone trunking system, a plu 
rality of lines, a plurality of Serially related 
numerical trunking switches, means con 
trollable over a calling line for operating 
said switches successively to locate a called 
line, means operated automatically during 
the location of the called line for building 
up a direct connection thereto, in segtions, 
and means operated after each section is 
completed for releasing certain of Said 
trunking switches, whereby said trunking 
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switches are made available for use in build 
ing up other connections. i . 

9. In a telephone trunking system, a plu 
'ality of lines, a plurality of serially related 
trunking switches for establishing a talking 
connection between calling and called lines, 
a plurality of serially related numerical 
trunking switches for controlling the estab 
lishment of said talking connection, means 
for operating switches in both series alter 
nately whereby such connection may be es 
tablished, and means for releasing the 
switches of said second series independent 
of those in the first series to make them 
available for use in building up other con 
hections. - 

10. In a telephone trunking system, a plu 
'ality of lines, a plurality of serially "elated 
trunking switches for connecting calling and 
'alled lines, a plurality of serially related 
numerical trunking switches for controlling 
said connecting operation, means controlled 
by a calling line for operating switches of 
said second series successively to select a 
called line. automatic means for operating 
switches of said first series at intervals be 
tween successive operations of said second 
series whereby a connection is established 
between the said calling and called lines, 
and means effective without destroying said 
connection for releasing the switches of said 
second series to make then available for use 
in building up other connections. 

11. In a telephone trunking system, a plu 
rality of lines terminating in a central ex 
change, a second central exclange, trunk 
lines between said exchanges, a selector 
switch accessible to a calling line in said 
first exchange for selecting all idle one of 
said trunk lines, and an attomatic switch 
individual to each of said trunk lines where 
by the one selected may be connected with 
the said calling line independent of said Se 
lector switch. 

12. In a telephone systein, a plurality of 
exchanges each coin}}}rising subscribers' 
lines divided into groups, calls whereby 
the lines of a plurality of groups are given s 

access in common to a group of trunk lines 
terminating in autoliatic switcies, a group 
of selector switches accessible to said auto matic-switches, a plurality of groups of 
trunk lines accessible to said Selector 
switches, some of which groups extend to 
other exchanges, and individuai, Switelles 
for those trunk lines which extend to other 
exchanges, said switches having access in 
common to sail first named trunk lines. 13. In a telephone trunking systein), a 
plurality of lines terminating in a central 
exchange, a second central exchange, ti'unk 
lines between said exchanges. a selector 
switch accessible to a calling line in said 
first exchange, for selecting an idle one of 
said trunk lines, and an automatic Switch 
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individual to each of said trunk lines 
whereby the one selected may be connected 
With the said calling line independent of 
said selector switch, and Jeans for then re 
leasing the said selector switch to make it ac 
('essible to other calling lines. 

14. In a telephone system, a plurality of 
3xchanges each comprising subscriber's lines 
divided into groups, means whereby the 
lines of a plurality of groups are given ac 
cess in common to a group of trunk lines 
teaminating in automatic switches, a group 
of selector switches accessible to said auto 
matic switches, a plurality of groups of 
trunk lines accessible to said selector 
switches, some of which groups extend to 
other exchanges, individual switches for 
those trunk lines which extend to other ex 
changes, said switches having access in con 
mon to said first named trunk lines, and 
means whereby upon the selection of a trunk 
line by a selector switch the individual 
switch associated with that trunk line is 
operated to establish a direct connection 
around such selector Switch. 

15. In a telephone system, a plurality of 
exchanges each comprising subscribers’ lines 
divided into groups, means whereby the 
lines of a plurality of groups are given ac 
cess in common to a group of trunk lines 
terminating in automatic switches, a group of 
selector switches accessible to said automatic 
switches, a plurality of groups of trunk 
lines accessible to said selector switches, 
some of which groups extend to other ex 
changes, individual switches for those trunk 
lines which extend to other exchanges, said 
switches having access in common to said 
first named trunk lines, means whereby 
upon the selection of a trunk line by a select 
tor switch the individual switch associated 
with that trunk line is operated to estab 
lish a direct connection around such selec 
tor switch, and means for then releasing 
such selector switch to make it available for 
use in selecting other trunk lines. 

16. In a teel one trunking systein, a. 
plurality of lines, a plurality of switches ac 
essible to said lines for purposes of calling 
and being called, a trunk circuit for connect 
ing calling and called lines having a finder 
switch at one end and a terminal at the 
other end in each of said first switches, a secondary trunk line having multiple tel's 
minals in said first switches and a terminal 
in said finder switch, means for extending 
a calling line to an idle one of Said first 
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switches, means for operating the Selected 
switch to connect with said secondary trunk, 
auxiliary apparatus associated with said sec 
ondary trink for controlling said finder 
switch to find the same whereby the calling 
line is connected to said trink circuit, and auxiliary apparatus associated with Said 
trunk circuit for selecting a called line and 
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for controlling the extension thereof via one 
of said first switches into connection with 
said trunk circuit whereby the said calling 
and called lines may be connected. 

17. in a telephone trunking system, a first 
exchange comprising a plurality of lines, a 
second exchange comprising a plurality of 
lines, a selector switch in said first exchange 
and means for extending calling lines there 
to, a connective circuit in said second ex 
change accessible to called lines therein and 
provided with a finder switch at, one end, a 
selector switch in said second exchange hav 
ing access to said connective circuit, and a 
trunk line between exchanges, said trunk 
line provided at the first exchange with ter 
minals in said first selector switch and a 
finder switch having access to extensions of 
calling lines, and at the second exchange 
with terminals in said first finder switch 
and an automatic switch for connecting to 
said second selector switch. . . . 

1S. In a telephone trunking system, a 
first exchange comprising a plurality of sub 
scribe's lines, a second exchange compris 
ing a plurality of subscribers lines, trunk 
lines accessible to calling subscribers' lines 
in said first exchange and extending to said 
Second exchange, local trunk lines accessi 
ble to calling subscribers' lines in said sec 
ond exchange, a plurality of link circuits 
accessible to called lines in said second ex 
change, a finder switch foir each link circuit 
having access to both local and inter-ex s 

change trunk lines, and a selector switch 
accessible to trunk lines of both kinds for 
selecting an idle link circuit. 
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19. In a telephone trunking system, a 
first exchange and a second exchange, each 
exchange comprising a plurality of lines, 
trunk lines between exchanges, a plurality 
of link circuits for interconnecting lines in 
Said first exchange; local trunk lines in said 
first exchange, automatic switches for ex 
tending calling lines to idle local trunklines, 
a selector switch accessible to said local 
trunk lines for selecting idle link circuits 
or idle inter-exchange trunk lines, and a 
finder switch for each link circuit and for 
eachinter-exchange trunk line, said finder 
trunklines. 

20. In a telephone trunking system, a first 
exchange comprising a plurality of lines, a 
second exchange comprising a plurality of 
lines, a selector switch in said first exchange 
and means for extending calling lines there 
to, a connective circuit in said second ex 
change accessible to called lines therein and 
provided with a finder switch at one end, a 
selector switch in said second exchange hay 
ing access to said connective circuit, a trunk 
line between exchanges, said trunk line pro 
yided at the first exchange with terminals 
in said first selector switch and a finder 
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switches having common access to said local 

without disturbing said connection. 

7. 

switch having access to extensions of calling 
lines, and at the second exchange with ter 
minals in said first finder switch and an au 
tomatic switch for connecting to said second 
selector switch, and means including said 
selector switches for controlling said finder 
switches whereby a connection may be estab 
lished from a calling line in said first ex 
change to said connective circuit in said sec 
ond exchange by way of said trunk line. 

21. In a telephone trunking system, a first 
exchange comprising a plurality of lines, a 
second exchange comprising a plurality of 
lines, a selector switch in said first exchange 
and means for extending calling lines there 
to, a connective circuit in said second ex 
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change accessible to called lines therein and 
provided with a finder switch at one end, a 
selector switch in said second exchange hav 
ing access to said connective circuit, a trunk 
line between exchanges, said trunk line pro 
vided at the first exchange with terminals in 
said first selector switch and a finder switch 
having access to extensions of calling lines, 
and at the second exchange with terminals. 
in said first finder switch and an automatic 
switch for connecting to said second selector 
switch, and means for operating said Se 
lector switches in turn to establish control 
ling circuits for their associated finder 
switches whereby the latter may be directed 
to connect a calling line in said first ex 
change with the connective circuit in said 
second exchange by way of said trunk line. 

22. In a telephone trunking system, a first 
exchange comprising a plurality of lines, a 
second exchange comprising a plurality of 
lines, a selector switch in said first exchange 
and means for extending calling lines there 
to, a connective circuit in said second ex 
change accessible to called lines therein and 
provided with a finder switch at one end, a 
selector switch in said second exchange hav 
ing access to said connective circuit a trunk 
line between exchanges, said trunk line pro 
vided at the first exchange with terminals in 
said first selector switch and a finder switch 
having access to extensions of calling lines, 
and at the second exchange with terminals 
in said first finder switch and an automatic 
switch for connecting to said second selec 
tor switch, means including said selector 
switches for controlling said finder switches 
whereby a connection may be established 
from a calling line in said first exchange to 
said connective circuit in said second ex 
change by way of said trunkline, and means 
for then releasing said selector switches 

23. In a telephone tru king system, a first 
exchange' comprising a plurality of lines, a 
second exchange comprising a plurality of 
lines, a selector switch in said first exchange 

thereto, a connective' circuit in said second 
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exchange accessible to called lines therein 
and provided with a finder switch at one 
end, a selector switch in said second ex 
change having access to said connective cir 
cuit, a trunk line between exchanges, said 
trunk line provided at the first exchange 
with terminals in said first selector switch 
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and a finder switch having access to exten 
sions of calling lines, and at the second ex 
change with terminals in said first finder 
switch and an automatic switch for connect 
ing to said second selector switch, means for 
operating said selector switches in turn to 
establish controlling circuits for their asso 
ciated finder switches whereby the latter 
may be directed to connect a calling line in 
said first exchange with the connective cir 
cuit in said second exchange by way of said 
trunk line, and means for then releasing said 
selector switches without disturbing said 
connection. 

24. In a telephone trunking system, a 
first exchange comprising a plurality of 
subscribers' lines, a second exchange coln 
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prising a plurality of subscribers lines, 
trunk lines accessible to calling subscribe's 
lines in said first exchange and extending 
to said second exchange, local trunk lines ac 
'essibie to calling subscribers’ lines in said 
second exchange, a plurality of link circuits 
accessible to called lines in said second ex 
change, a finder switch for each link circuit 
having access to both local and inter-ex 
change trunk lines, a selector switch acces 
sible to trunk lines of both kinds for select 
ing an idle link circuit, and means for op 
erating the finder switch associated with a 
selected link circuit to establish a direct con 
nection around said selector switch. 

25. in a telephone trunking system, a first 
exchange and a second exchange, each ex 
change comprising a plurality of lines, trunk 
lines between exchanges, a plurality of link 
circuits for inter-connecting lines in said 
fil'st, exchange, local trunk lines in said 
first exchange, automatic switches for ex 
tending calling lines to idle local trunklines, 
a selector switch accessible to said local 
trunk lities for selecting idle link circuits 
or idle inter-exchange trunk lines, a finder 
switch for each link circuit and for each 
inter - exchange trunk line, said finder 
switches having common access to said local 
trunk lines, and means for operating the 
finder switch associated with a selected ink 
circuit or inter-exchange trunk line to es 
tablish a direct connection around said selec 
tor switch. . . - 

26. In a telephone trunking system, a first 
exchange comprising a plurality of subscrib 
el's lines, a second exchange comprising a 
plurality of subscribers' lines, trunk lines 
accessible to calling subscribe's lines in said 
first exchange and extending to said second 
exchange, jocal trunk lines accessible to call 
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ing subscribers lines in said second ex 
change, a plurality of link circuits accessible 
to called lines in said second exchange, a 
finder switch for each link circuit having 
access to both local and inter-exchange 
trunk lines, a selector switch accessible to 
trunk lines of both kinds for selecting an 
idle link circuit, means for operating the 
finder switch associated with a selected link 
circuit to establish a direct connection 
around said selector switch, and means for 
then releasing said selector switch to make 
it available for other connections. . 27. In a telephone trunking system, a 
first exchange and a second exchange, each 
exchange colnprising a plurality of lines, 
trunk lines between exchanges, a plurality 
of link circuits for inter-connecting lines in 
said first exchange, local trunk lines in said 
first exchange, automatic switches for ex 
tending calling lines to idle local trunklines, 
a selector switch accessible to said local 
trunk lines for selecting idle link circuits or 
ille inter-exchange trunk lines, a finder 
Switch for each link circuit and for each 
inter-exchange trunk line, said finder 
switches having common access to said local 
trunk lines, means for operating the finder 
switch associated with a selected link circuit 
or inter-exchange trunk line to establish a 
direct connection around said selector switch, 
and means for then releasing said selector 
switch to make it available for other con 
nections. 

28. In a telephone trunking system, a 
plurality of lines, a selector switch for use 
by calling lines in the selection of a called 
line, a finder switch associated with said 
Selector switch for connecting with calling 
lines, Said connecting process taking place 
in two stages, one completed before and the 
other after the operation of the associated 
selector. 

29. In 3 telephone trunking system, a plu 
'ality of lines, a trunk circuit for inter 
connecting calling and called lines provided 
With an automatic switch at one end for 
connecting with calling lines and terminals 
at the other end accessible to called lines, 
and a selector switch individual to said 
trunk circuit for use in selecting called lines. 

30. In a telephone trunking systein, a 
plurality of lines, a trunk circuit for inter 
connecting calling and called lines provided 
with an automatic switch at one end for 
connecting with calling lines and terminals 
at the other end accessible to called lines, 
a selector switch individual to said trunk 
circt it for use in selecting called lines, and 
means whereby the operation of said auto 
matic switch is made dependent in part. 
upon the lechanical operation of said se 
lector. w 

31. In a telephone trunking system, a plu 
rality of lines, a trunk circuit for inter 
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connecting calling and called lines provided 
with an automatic switch at one end for con 
necting with calling lines and terminals at 
the other end accessible to called lines, a 
selector switch individual to said trunk cir 
cuit for use in selecting called lines, means 
whereby, the operation of said automatic 
switch is made dependent in part upon the 
mechanical operation of said selector, and 

10 means for disconnecting the wipers of said 
selector after its operation without releas 
ing it mechanically. 

32. In a telephone trunking system, a plu 
rality of lines, a group of trunk lines for 
connecting calling and called lines, means 
for extending a calling line to an idle one 

5 

of said trunk lines, a series of trunking. 
switches associated with each trunk line and 
controllable over the said calling line for 
selecting a called line, an automatic Switch 
accessible to a line when called and having 
access to said trunk lines, and a test circuit 
for controlling said automatic switch said 
test circuit including contacts in said trunk 

25 ing switches. 
33. In a telephone trunking system, a plu 

rality of lines divided into groups, trunk 
lines extending from each group to the other 
groups, local trunk lines in each group ac 

80 cessible to calling lines therein, a selector 
switch for each group accessible to said local 
trunk lines for selecting a trunkline to any 
of the other groups, a finder switch for each 
inter-group trunk line having access to the 

85 local trunk lines in the group where it 
originates, and a test conductor associated 
with each local trunk line. 

34. In a telephone trunking system, a plu 
rality of lines divided into groups, trunk 
lines extending from each group to the other 
groups, local trunk lines in each group ac 
cessible to calling lines therein, a selector 
switch for each group accessible to said local 
trunk lines for selecting a trunk line to any 
of the other groups, a finder switch for each 
inter-group trunk line having access to the 
local trunk lines in the group, where it origi 
nates, a test conductor associated with each 
local trunk line, means for extending a call 

50 ing line in any group to its associated selec 
' tor switch by way of an idle local trunk line, 

and means for operating said selector switch 
to extend the test conductor associated with 
the said local trunk line to the finder switch 
associated with an idle inter-group trunk 
line. 
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35. In a telephone trunking system, a plu 

'ality of lines divided into groups, trunk 
lines extending from each group to the other 

69 groups, local trunk lines in each group. ac 
cessible to calling lines therein, a selector 
switch for each group accessible to said 
local trunk lines for selecting a trunk line 
to any of the other groups, a finder switch 

65 for each inter-group trunkline having access 

le 
to the local trunk lines in the group winere 
it originates, a test conductor associated with 
each local trunk line, means for extending 
a calling line in any group to its associated 
selector switch by way of an idle local trunk 7 
line, means for operating said selector switch 
to extend the test conductor associated with 
the said local trunk line to the finder switch 
associated with an idle inter-group trunk 
line, a controlling relay for the said finder 
switch and a battery included in series with 
said test conductor. 

36. In a telephone trunking system, a plus 
rality of lines divided into groups, trunk 
lines extending from each group to the other 
groups, local trunklines in each group acces 
sible to calling lines therein, a selector switch 
for each group accessible to said local trunk 
lines for selecting a trunk line to any of the 
other groups, a finder switch for each inter 
group trunk line having access to the local 
trunk lines in the group where it originates, 
a test conductor associated with each local 
trunk line, means for extending a calling 
line in any group to its associated selector 
Switch by way of an idle local trunk line. 
means for operating said selector switch to 
extend the test conductor associated with the 
said local trunk line to the finder switch as 
sociated with an idle inter-group trunkline, 
a controllig relay for the said finder switch, 
a battery included in series with said test 
conductor, means for operating said finder 
switch until a circuit is completed over said 
test conductor whereby the said controlling 100 
relay is operated to bring the finder switch 
to rest in connection with the local trunk 
line connected with the said calling line. 37. In a telephone trunking system, a 
plurality of lines, a trunk line, a finder 105 
switch for said trunk line having sets of 
fixed terminals and movable terminals co 
operating therewith, means for extending 
a calling line to a set of said fixed terminals, 
a conductor terminating at one end in a test 110 
terminal of said set, means operable over the 
Said calling line and comprising a series of 
trunking switches for extending the other 
end of said conductor into connection with 
a movable terminal of said finder switch, 115 
means for operating said finder switch to 
connect the two ends of said conductor, 
whereby a test circuit for said finder switch 
is completed, a battery in said test circuit, 
and a controlling relay for said finder in 120 
said test circuit and operable upon the com 
pletion thereof for stopping the said finder 
switch with its movable terminals in engage 
ment with the fixed terminals to which the 
said calling line has been extended. 

38. In a telephone trunking system, a plu 
'ality of lines, a trunk accessible to calling 
lines and having an auxiliary switch asso 
ciated therewith, a plurality bf other trunk . . . 
lines each provided with a finder switch, said 180 
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finders having access in common to said first 
trunk line, a selector switch accessible to 
said auxiliary switch for selecting an idle 
trunk line of said plurality, and a test con 
ductor associated with said first trunk and 
extended in the operation of said auxiliary 
switch and selector switch to the finder 
switch associated with a selected trunk in 
said plurality. 

39. In a telephone trunking system, a plu 
|ality of lines, a trink accessible to calling 
lines and having an auxiliary switch asso 
ciated there with, a plurality of other trunk 
lines eagh provided with a finder switch, said 
findel's having access in connon to said first 
trunk line, a selector switch accessible to said 
auxiliary switch for selecting an idle trunk 
line of said plurality, a test conductor asso 
ciated with said first trunk and extended in 
the operation of said auxiliary switch and 
selector switch to the finder switch asso 
ciated with a selected trunk in said plural 
ity, means for operating said finder switch 
to complete a circuit over said test conductor 
and means included in said circuit for con 
trolling said operation. 

40. In a telephone trunking system, a cen 
tral exchange comprising a plurality of lines, 
means accessible to a calling line and coln 
prising a plurality of serially l'elated nu 
merical trunking switches for locating a 
called line, a non-numerical switch for estab 
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lishing a direct path around certain of said 
numerical switches before the other's are op 
erated, and means for releasing said trunk 
ing switches independent of said non-numeri 
cal switch to nake them accessible to other 
calling lines. 

41. In a telephone system, means compris 
ing a plurality of serially related forward 
and backward selecting automatic tranking 
switches for connecting calling and called 
lines, an independent series of numerical 
trunking switches for controlling the back 
wa'd selecting operations, and means for 
operating switches in both series alternately 
Rui'ing the establishment of a connection, 

42. In a telephone system, means for con 
necting a calling and called line comprising 
a plurality of serially related trunk lines, 
a numerical trunking switch associated with 
the forward end of each trunk line and 
adapted to be controlled over the calling line 
to select the next trunk forward in the 
series, and a finder switch associated with 
the backward end of each trunk line adapted 
to be operated automatically when the as 
sociated trunk is selected to select the next 
trunk-backward in the series. 

48. In a telephone system, means for con 
necting a calling and called line comprising 
a plurality of serially related trunk lings, a 
numerical trunking switch associated (with 
the forward end of each trunk line and 
adapted to be controlled over the calling line 

and equipment individual thereto, a called 
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to select the next trunk forward in the 
series, a finder switch associated with the 
backward end of each trunk line adapted to 
be operated automatically when the asso 
ciated trunk is selected to select the next 
trunk backward in the series, and means 
whereby said numerical trunk selecting 
switches are successively restored to idle 

70 

condition by the operation of said finder 
switches. 

44. In a telephone trunking system, non 
numerical trunking switches common to 
calling and called lines, means including a 
plurality of said switches associated with a 
calling line and a similar plurality asso 
ciated with a called line for connecting said 
lines, backward selecting finder switches 
and connecting trunk lines included in the 
connection between said pluralities of 
switches, and a series of numerical trunking 
switches controlled over the calling line to 
locate the called line and initiate the opera 
tion of the said switches associated therewith. 

45. In a teleplone system, a calling line 
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line and equipment individual thereto, a 
plurality of links for building up a connec 
tion between the two, an auxiliary link, 
means for extending a connection from the 
calling line toward the called line by bring 
ing together a plurality of said links and 
for thereafter substituting said auxiliary 
link for a plurality of said connected links 
before the last one of said first mentiomed 

95 

links establishes connection with any part of 100 
the equipment individual to the called line. 

46. In a telephone system, a calling line 
and equipment individual thereto, a called 
line and equipment individual thereto, a 
plurality of links for building up a connec- 105 
tion between the two, an auxiliary link, elec 
tromagnetic switching means for extending 
a connection from the calling line toward 
the called line by bringing together a plu 
rality of said links and for thereafter sub- 110 
stituting said auxiliary link for a plurality 
of said connected links before the last one 
of said first mentioned links establishes con 
nection with any R of the equipment ini 
dividual to the called line. 5 
- 47. In a telephone system, a pair of lines, 
a plurality of trunk lines for use in establish 
ing a connection between said lines, means 
for substituting one trunk line for several 
trunk lines used in establishing a connection 120 
between said lines before the connection is 
connpleted. 

'48. In a telephone system, a pair of lines, 
a plurality of trunklines for use in estab 
lishing a connection between said lines, 125 
in leans for substituting one trunk line for 
several trunk lines used in establishing a 
connection between said lines before the con 
nection is completed and for breaking the 
connection between the eliminated trunks, 180 
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49. In a telephone system, a pairo 
a plurality of runk lishes for use in estab. 
lishing a connection between said lines, 
means for substituting one trunk line for 
several trunk lines used in establishing a 
connection between said lines before the coin 
nection is completed, and for breaking the 
connection between the first line and the 

O 
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lishing a connection between : 
means for reducing the number 
lines used in establishing a coisi 
completeti. . . 

eliminated trunks, . 
50. in a telephone system, a pair of lines, 

a plurality of trunk lines for use in estab 
id lines, 

{rank 

tween said lines before the connection is 
51. In a telephone systein, 

building up a connection betwe 
and called line comprising 3, 
numerical trunking switches 
operated, means for releasing 
said switches before the connection is coin 

to , 

3. 

pleted and heans for releasing all the rest 
Said switches except one after the con 

nection is completed. 
52. Jin a telephone system, calling and 

called lines, means for connecting the two 
comprising a plurality of numerical auto 
imatic progressively movable trunking 
switches, means for releasing a pair of said 
switches and for maintaining the connec 
tion through only one of said switches. 

53. in a telephons, system, calling and 
called ines, means for connecting the two 

3. 

comprising three numerical automatic pro 
gréssively movable trunking switches, and 
means for releasing two of said switches; 
ging or each side of an intermediate switch . 

f and for maintaining the connection through 
the intermediate switch. 
Signed by me at Chicago, Cook County 

linois, this 27 day of Jan., ci916. 
ANDERS M. MALMBERG. 

  


