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To all whom it may concern 
Be it known that I, RAYMOND H. BUR 

FEIND, a citizen of the United States of 
America, and resident of Chicago, Cook 
county, Illinois, have invented certain new 
and useful Improvements in Automatic 
Telephone Systems, of which the following is a specification. 
My invention relates to improvements in 

automatic telephone systems, and more par 
ticularly to an improved type of switch for 
use in such systems which is enabled not only 
to select an idle contact from among a group 
of such contacts, but is enabled to select an 
idle contact in any one of a number of such groups, 

Heretofore, in connection with the se 
lector switches which have been commonly 
employed, these selector switches were pro 
vided with a plurality of bank contacts, 
usually arranged in different levels, each 
level constituting a group. When the se 
lector was raised to the proper level it then 
rotated automatically to select an idle trunk 
in that level. As there were usually but ten 
such trunks in one level, it will be seen that 
this automatic selection was confined to a 
comparatively small group of trunks. It 
often happens that it is desirable to have a 
larger group of trunks any one of which 
can be employed in extending the connec 
tion for instance, where a connection is ex 
tended to a manual operator's position. 
An object of my invention is, therefore, to 
provide a switch which, if all the trunks 
in one level or group are busy, will auto 
matically step to the next level or group 
and then automatically select an idle trunk 
in this second group. If desired, two, three 
or more groups can be automatically se 
lected in this manner, and after the switch 
has found a group in which there is an idle 
trunk, it then rotates to find the first idle 
trunk in this particular group. If all the 
trunks in all of the common groups are 
busy, means are then provided for giving 
the subscriber the usual busy signal. 
A further feature of my invention is its 

adaptation to what is known as a rotary 
connector-that is, a connector which, on 
certain levels, is provided with means for 
automatically selecting one of a plurality 
of trunk lines any one of which may be em 
ployed for extending the connection. Here 
tofore, as in the selectors, this automatic 
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selection has been confined to the terminals 
in One group or level, but by my invention 
I am enabled to increase the number of ter minals which can be automatically selected by having the connector automatically step 
from one level or group to the mext when all 
the terminals in one group are busy. 
These and other objects of my invention 

will be more clearly understood by reference to the accompanying drawings, in which I 
have illustrated diagrammatically an auto matic telephone system of a particular type 
embodying the novel features of my inven tion. 

Figure 1 is a diagrammatic layout of a 
telephone system in connection with which 
I have chosen to illustrate my invention. Figs. 2 and 3 taken together show a com 
plete connection established through auto 
matic switches embodying the principles of 
my invention, with a trunk line leading to 
a manual or private branch exchange such 
as shown at W in Fig. 1. 

Fig. 4 is a detail view showing a portion 
of the selector auxiliary bank of contacts. 

Fig. 5 is a sectional view taken on the line 5-5 in Fig. 4. 
Fig. 6 is a detail view of a portion of the 

connector bank contacts. 
The telephone system illustrated in Fig. 

1 comprises an automatic exchange M and 
a manual exchange or exchanges W. The 
manual exchanges are represented by man 
ual switchboards W and W and are pro 
vided with suitable cord circuits N and N' 
for establishing connection between said 
manual exchanges-W and the automatic ex 
change M. It is thought unnecessary to 
explain in detail the operations of the 
manual apparatus used in this system, as they 
are generally well known. The automatic 
exchange M is of a well-known type, com 
prising subscribers' individual switches, 
first selector switches, second selector 
switches and connector switches. In addi 
tion to the usual connectors, the system is 
also provided with a plurality of connectors 
which are adapted to select trunks leading 
to the manual exchanges W. In the 'draw 
ings there are represented, on a scale of 
three to ten, two of the thousands of an 
exchange of ten thousand lines capacity. 
The automatic subscribers' substations are 
divided into groups A, A, etc., usually of 
one hundred lines each. On a scale of 
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three to ten, therefore, the three groups A, 
A and A represent one complete thousand 
and the groups A, A and A represent 
another thousand. The selector and connector switches repre 
sented herein comprise banks of contacts 
arranged in horizontal rows or levels, usu 
ally ten in number. These levels are 
represented by horizontal lines which ex 
tend beneath all the switches of a group to 
indicate that the corresponding contacts of 
all of the switches are multipled together. 
All of the ten bank levels of the first selec 
tors are represented, while the banks of the 
second selectors and connectors are shown 
on a scale o three to ten. All of the line 
switches belonging to one group of sub 
scribers' lines (the line switches C, for 
example) have common access to a group 
of first selectors, such as the selectors E*. 
The bank contacts of the first selectors E, 
E, etc., of corresponding groups or hun 
dreds are multipled throughout the differ 
ent thousands. The first levels of these 
first selectors are connected to trunk lines 
leading to second selector switches asso 
ciated with the first thousand, the second 
levels of the first selectors are connected 
to trunk lines leading to the second selectors 
associated with the second thousand, and 
the third level is connected to trunk lines 
leading to the third thousand (not shown). 
As shown in the drawings, the fourth, fifth, 
sixth and seventh levels are multipled to 
gether and extend to a plurality of con 
nector switches shown at H. The con 
nectors H* in turn have access to the trunk 
lines leading to the manual board W. The 
first selector levels 8, 9 and 10 are also multipled together and extend to a plu 
rality of connectors shown at H', which 
connectors have access to trunklines lead it will be 
understood, of course, that the number of 
levels that I show connected to the manual 
board is arbitrary and may be changed to 
suit the requirements. The bank-contacts 
of all the second selectors associated with 
a given thousand are multipled together 
and the first level is connected to trunk lines 
leading to the connector switches which 
have access to the subscribers' lines of the 
first hundred of that thousand. The second 
level is connected to trunk lines leading to 
connectors which have access to the lines of 
the second hundred of that thousand, etc. 
The automatic substation A (Fig. 2), 

which we will assume is in group A, com 
prises the usual receiver 2, transmitter 3, 
ringer 4 and condenser 5. Being an auto 
matic substation it is also provided with a suitable impulse-transmitting mechanism 
for controlling the automatic switches, 
which mechanism is represented diagram 
matically by a pair of impulse springs 6 and 
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7 and an impulse wheel 8, which latter 
may be controlled in a well-known man 
ner, through the medium of a dial provided 
with finger holes, in such a way that the impulse springs may be momentarily sepa 
rated a number of times corresponding to 
the respective digits of the number of the 
called subscriber. O 
The subscriber's individual switch C is of the general type of subscriber's switch 

shown in British patent to R. W. James No. 
26,301 of 1906, being, however, of the par 
ticular type disclosed in British patent to 
T. G. Martin No. 1419 of 1910. This line 
switch comprises, among other details, a 
plunger (not shown) attached to the end of 
a so-called plunger arm 9 which is controlled by the magnet 10. The magnet 10 comprises 
four windings, namely, a pull-down winding 
11, cut-off or holding winding 12, line wind 
ing 13 and auxiliary winding 14. The core 
of the magnet 10 is so constructed that the 
magnetic circuit of the windings 11 and 12 
is separate from that of the windings 13 
and 14. The winding 11 operates both the 
plunger arm 9 and the armature 15, while 
the winding 12 is only strong enough to 
operate the cut-off armature 15 and to hold 
the plunger arm 9 in its operated posi 
tion after it has been operated. When the 
plunger arm 9 is operated, the plunger is 
forced into the bank of contact springs, forc 
ing the springs 16, 17, 18 and 19 into engage 
ment, respectively, with the springs 20, 21, 
22 and 23. Although only one set of springs 
(16 to 23) is shown, each line switch is pro 
vided with a plurality of such sets, each set 
forffing the terminal of a trunkline leading 
to a first selector switch E. Each trunk line 
is connected in multiple to the correspond 
ing springs of all the line switches of the 
group which are controlled by the master 
switch. D. The switch C is controlled by the 
subscriber through the medium of the line 
relay 13, as will be hereinafter more fully 
explained. 
The master switch D is of the same gen 

eral type as that disclosed in British Pant 
No. 26,301 of 1906, referred to above, being, 
however, of the particular type disclosed in 
the above-mentioned British Patent No. 
1419 of 1910. The function of the master 
switch, as is well known, is to maintain the 
plungers of all the idle line switches in posi 
E. to engage the terminals of an idle trunk 

8, 
The first selector. switch E is of the gen 

eral type of selector switch disclosed in 
United States Letters Patent No. 815,321, 
issued March 13, 1906, to Keith, Erickson 
and Erickson, the circuits being modified, 
however, to operate in a system embodying 
the principles of my invention. Among 
other details, the selector E comprises a bank 
of line contacts arranged in horizontal rows 
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or levels, which contacts are adapted to be 
engaged by a set of wipers 25 and 27 carried 
upon a shaft (not shown) which has a ver 
tical movement controlled by the vertical 
magnet 28 and a rotary movement con 
trolled by the rotary magnet 29. There 
is also a bank of private contacts engaged 
by the private wiper 26 and a further or 
extra bank engaged by the extra wiper 72. 
The operations of the switch are controlled 
through the medium of the double-wound 
line relay 30. Means for permitting the 
switch to be returned to normal position are 
provided in the release magnet 31, which, 
upon energizing, withdraws the retaining 
pawls from the shaft, which is instantly re 
turned to normal in the well-known manner. 
Normally open contact springs 32 and 33 
are provided, which close only when the 
switch shaft has been raised one or more 
steps from its lowest position. The relays 
34 and 35 are slow acting-that is, they de 
energize slowly after their energized circuits 
are broken. Means for automatically inter 
rupting the circuit of the vertical magnet 28 
is provided in the relay 105, as will be here 
inafter explained. In addition to the regu 
lar line bank contacts and the private bank 
contacts, together with the usual line and 
private wipers, the selector E is provided 
with an extra shaft wiper 71 and an extra 
set of bank contacts a, as shown in Fig. 2. 
This extra bank of contacts consists of ten 
groups or levels, the same as the line and private banks, each group comprising ten 
pairs of contacts. The shaft wiper 1 is pro 
vided with a pair of wiping arms which en 
gage with the two contacts of each pair and 
thus connect them together. In order to 
enable the switch to automatically'step from 
one level to another, the corresponding levels 
in this extra bank of contacts are wired in a 
particular manner. This consists in elec 
trically connecting the bottom contact of one 
set of bank contacts with the top contact of 
the next adjacent set, and so on, the bottom 
contact of the tenth or last set being 
grounded. When, as in the present instance, 
it is desired to select an idle trunk from 
either the fourth, fifth, sixth or seventh 
levels, then the fourth, fifth and sixth levels 
of the extra set of pank contacts would be 
wired in this manner. 
I also provide a series of contacts 71 

(Fig. 2), there being one of these contacts 
for each of the levels 4, 5 and 6-that is, one 
for each level above which the wipers may 
be automatically raised, which contacts are 
adapted to be engaged by the wiper 12 car 
ried by the switch shaft. If it were desired 
to have not only the fourth, fifth and sixth 
levels so arranged, but also the first, second 
and third, the contacts 71" would be adapted 
to be engaged by the wiper 72 after the 
switch shaft is operated vertically one step, 

the first rotary step disengaging said con 
tacts. However, since only levels 4, 5 and 6 
are so arranged, the contacts 71 are not en 
gaged until the fourth level is reached. The 
wiper 71 is a short-circuiting wiper-that is, 
a wiper the function of which is to elec 
trically connect the upper and lower con 
tacts of any set in the extra bank upon 
which it may stop in the fourth, fifth and 
sixth levels. Therefore, it will be seen that 
if all the bank contacts of the fourth level, 
for example, are in use, a ground potential 
will be placed on the contact 71 opposite 
the fourth level, said potential extending 
from ground G' through the short-circuit 
ing wipers 71 of different first selector 
switches which are resting on the fourth 
level, and through the connections between 
the lower contact of one set to the upper con 
tact of the next set, and thence to the con 
tact 71*. As shown in the diagrammatic 
drawing Fig. 1, the fourth, fifth, sixth and 
seventh levels of the first selector banks are 
multipled throughout the exchange and 
thence lead to the manual office connec 
tors H. - 

With the selectors constructed in this 
manner, they are enabled not only to auto 
matically select an idle trunk in the fourth 
level, but if all the trunks in that level are 
busy, to automatically move up to the next 
or fifth level and find an idle trunk there, 
or, if all the trunks in the fifth level are 
busy, to automatically pass to the sixth 
level, etc. 
The connector switch H (Fig. 3) is of the 

same general type of connector switch as 
that disclosed in United States Letters 
Patent No. 815,176, issued March 13, 1906, 
to Keith, Erickson and Erickson, the cir 
cuits, however, being modified to adapt the 
switch to operate in a system in which the 
central office apparatus is controlled by im 
pulses delivered over the two sides of the 
line in series. The circuits are also modi 
fied to adapt the switch to operate in a sys 
tem embodying the principles of my inven 
tion. Like the selectors, the connector is 
provided with a shaft (not shown) carry 
ing the wipers 36, 37 and 38. Being a so 
called rotary connector and of a particular 
type used to illustrate my invention, it also 
carries the extra wipers 37, 71 and 72. 
The shaft is controlled by the vertical mag 
net 39 and the rotary magnet 40, and the 
usual side switch comprising the wipers 41, 
42, 43 and 44 is controlled by the private 
magnet 45 in the usual and well-known 
manner. The magnet 46 is the usual release 
magnet. The line relay 47 is connected to 
the line through the reversing springs of a 
so-called back-bridge relay 48. The ringing 
relay 49 is the means by which ringing cur 
rent is applied to the called trunk or line, 
as the case may be. At O there is shown 
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a busy signaling machine which supplies a 
busy signal to the calling line through the 
medium of the busy relay 120 in case the 
called line is in use. At B a battery is 
shown which is for the purpose of supply 
ing battery current for operating and talk 
ing purposes. The connector is also pro 
vided with a special contact bank d, shown 
in Figs. 3 and 6, similar to the bank a of the 
selectors. A general description of the apparatus 
having been given, it will be explained how 
a connection is extended from a calling sub 
station A, the line of which We Will assume 
terminates in the main exchange, to a called 
substation A', the line of which terminates 
in the manual exchange W. We will assume 
the number of the manual exchange to be 
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441. Upon the removal of the receiver from 
the switch hook at the substation. A pre paratory to making a call, an energizing cir 
cuit is closed through the line winding 13 of 
the individual switch C, thereby attracting 
the line armature 51. The armature, upon 
being attracted, closes a circuit through the pull-down coil 11 in series with the auxiliary 
winding 14. The pull-down coil, upon en 
ergizing, attracts the plunger arm 9, thereby 
operating to close circuits through the bank 
of springs 16 to 23, inclusive. It also oper 
ates the cut-off armature 15, thereby discon necting the line winding 13 from the line. 
The armature 51 does not fall back immedi 
ately, however, owing to the fact that the 
winding 14 is still in series with the pull 
down winding 11. Upon the plunger arm 
9 being attracted, the springs 10 and 12" 
are brought together to short-circuit the 
auxiliary winding 14, thus permitting the 
armature 51 to fall back. This slow action 
of the armature 51 allows sufficient time for a holding circuit to be closed in the switch 
ahead for the cut-off or holding winding 12. 
The engagement of the springs 16 and 19 
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with the springs 20 and 23, respectively, 
extends the subscribers' lines to the line relay 
30 of the selector E. The line' relay 30 of 
the selector switch E is thereupon energized, 
closing a circuit through the relay. 34. The 
relay 34, upon energizing, closes the above 
mentioned holding circuit through the cut 
off winding 12 of the line switch C. This 
circuit extends from ground G' through the 
springs 52, bank springs 21 and 17, cut-off 
winding 12 to battery B, thence through bat 
tery B to ground G. The winding 12, upon 
energizing, holds the armature 15 and plun 
ger arm 9 in their operated positions after 
the circuit of the pull-down winding is 
broken by the falling back of the line ar 
mature 51. From the same point G' a guard 
ing ground potential is supplied to the con 
nector or normal private bank contacts of 
the calling line by way of the conductor, 24 as soon as the relay 34 is energized. This 
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circuit extends over the circuit just traced 
to the bank spring 17, thence over the nor 
mal conductor 24 to said private bank con 
tact. The energization of the relay 34 also 
prepares a circuit for the vertical magnet by 
bringing into engagement the springs 53 
and 54 and opens the circuit of the release 
magnet 31 at the spring 55. he calling subscriber now operates his 
calling device for the first digit 4 of the 
called number, whereby the substation im 
pulse springs 6 and 7 are separated four 
times momentarily, each time breaking the 
circuit of the selector line relay 30. The re 
lay 84 of the selector being slow acting does 
not deenergize during the momentary inter 
ruptions of its circuit by the line relay 30, 
and consequently each time the latter relay 
deenergizes, an impulse is transmitted over 
the circuit extending from ground G8 
through the contact of springs 182 and 183, 
springs 57 and 56 of the relay 58, springs 
53 and 54 of the relay 34, through the relay 
85 and the vertical magnet 28 to battery B. 
The vertical magnet receives four impulses 
over this circuit and operates to raise the 
switch shaft and wipers four steps to a po 
sition opposite the fourth row or level of 
bank contacts. At the same time the wiper 72 engages the contact point 71 of the, 
fourth level. The slow acting relay 35 is 
maintained in its energized condition while impulses are being sent through the vertical 
magnet, and in its energized condition this 
relay closes a circuit from ground G4 
through the springs 68 and 67 and relay 66 
to battery B. The relay 66, upon energiz 
ing, closes a locking circuit for itself ex 
tending from ground G' at the relay 34, through the springs 52, rotary magnet 
springs 60 and 59, off-normal springs 61 
and 62 and springs 64 and 63 of the relay 
66, thence through the relay 66 to battery 
B. It will be observed that the locking cir cuit for the relay 66 passes through the off 
normal springs 61 and 62 and these off 
normal springs are, of course, not closed 
until the switch shaft is raised at least one 
step, which is also true of the off-normal 
springs 32 and 33 that control the circuit of 
the release magnet 31. This relay 66 con 
trols in part the circuit of the rotary magnet 
29 and is locked in energized position at this 
stage of the operation for the purpose of 
preparing the circuit over which the rotary 
magnet 29 is subsequently to be operated. 
As a result of the pause that follows the sending of the four impulses from the tele 
phone, the relay 35 deemergizes and upon so 
doing permits the springs 107 and 108 to 
close in contact, thereby closing a new cir cuit through the vertical magnet 28 for caus 
ing the switch shaft to be automatically 
raised above the fourth level if all the trunks 
in that level are busy. These springs 107 

75 

80 

85 

90 

95 

00 

105 

O 

15 

20 

25 



10 

5. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

i287,998 S 

and 108 may be adjusted, if necessary, so 
that they will come into contact before the 
springs 67 and 69 come into contact. For 
example, if all of the trunks leading from 
the fourth level are busy, a cireuit will be 
found closed from ground G' through the 
series of bank contacts, (the upper and 
lower contacts of each set being connected 
together by the wiper 71 of the switch usin 
that particular trunk), contact 71, throug 
the spring wiper 72, springs 103 and 104, re 
lays 105 and 106, springs 108 and 107 and 
the vertical magnet 28 to battery B. The 
relays 105 and 106 and the vertical magnet 
28 energize over the circuit just traced. The 
vertical magnet, upon energizing, operates 
to step the shaft and shaft wipers one step 
that is, to a point opposite the fifth level of 
bank contacts. The relay 105, upon ener 
gizing, interrupts its own circuit at the 
springs 104, thereby allowing the yertical 
magnet to de?nergize. If the fifth level 
trunks are all in use, the spring 72 will 
again engage a grounded contact and the 
foregoing operations will be repeated to step 
the shaft wipers to a point opposite the 
sixth level of bank contacts. Likewise, if 
the trunks leading from the sixth level are 
also busy, the shaft will be raised still an 
other step. As the fourth, fifth, sixth and 
seventh levels were the only ones assigned 
to the connectors H which have access to the 
manual board W., the seventh level bank 
contact 71 will not be connected. There 
fore this contact will have no guarding ground potential, whereupon the relays 105 
and 106 and the magnet 28 will all de?ner 
gize. During the automatic vertical opera 
tion of the switch shaft the relay 106, as 
pointed out, is maintained energized and 
while so energized retains the springs 69 
and 67 separated to prevent the rotary 
magnet 29 from coming into operation. 
However, as soon as the relay 106 deener 
gizes, these springs come into contact and 
thereby close an energizing circuit for the 
said rotary magnet 29. Observe, however, 
that the springs under the control of this 
relay are so arranged that the springs 67 
and 69 close before the springs 68 sepa 
rate, in order to insure against the relay 66 
unlocking when the rotary armature sepa 
rates the interrupter springs 59 should it do 
so before the private wiper 26 has been ro 
tated sufficiently to engage the first private 
bank contact. This circuit extends from 
ground G' through the springs 52, 60 and 
59, 61 and 62, 64 and 63, 67 and 69, 69 and 87, interrupter springs 70 and the rotary 
magnet 29 to battery IB. The rotary mag 
net, upon energizing, rotates the wipers one 
step and by opening the springs 70 and the 
springs 59 and 60 disconnects the ground G 
from itself and the relay 66. If the first 
trunk line of this level is idle, the relay 66 

de&nergizes as soon as the springs 70 are 
opened. If this trunkline is busy, however, 
the private wiper 26 finds the contact with 
which it engages provided with a guarding 
ground potential which is transmitted to the 
relay 66 through the springs 63 and 64, 
thereby preventing it from deemergizing. 
The rotary magnet, however, deenergizes 
when the springs 70 disengage regardless of 
whether the relay 66 remains energized or 
not. If the relay 66 remains energized, the 
circuit of the rotary magnet will be again 
closed as soon as the armature drops back 
far enough to close the springs 70. The 
rotary magnet will, therefore, operate inter 
mittently to advance the wipers step by step 
over the contacts until a non-grounded con 
tact of an idle trunk line is reached by the 
wiper 26, whereupon the relay 66 de&ner 
gizes. The relay 66, upon de?nergizing, 
whether after one or several operations of 
the rotary magnet, permanently breaks the 
circuit of the magnet 29 and closes the cir 
cuit of the switching relay 58. The circuit 
through said relay 58 extends from ground 
G° through the springs 52, 60 and 59, 61 
and 62, 64 and 65 and the relay. 58 to battery B. The relay 58, upon energizing, discon 
nects the line relay 30 from the line and ex 
tends the line connection over the heavy con 
ductors through the wipers 25 and 27 to the 
connector H. 
When the connection is completed to the 

connector H, the circuit of the line relay 47 
is closed. The relay 4, upon energizing, 
closes an energizing circuit through the slow 
relay 100. The relay 100, upon energizing, 
supplies a new holding ground G' to the 
relay 58 of the selector E, the original cir 
cuit having been broken by the deemergi 
zation of the relay 34 of the selector E. The 
energization of the relay 100 also prepares 
a circuit for the vertical magnet 39 and 
opens the circuit of the release magnet 46. 
When the substation calling device is op 
erated for the second digit 4, the circuit of 
the line relay 47 is momentarily broken four 
times. Since the relay 100 is slow acting, it 
does not déénergize during the momentary 
interruptions of its circuit by the relay 47, 
so that each time the latter relay definer gizes, a circuit is closed extending from 
ground G' through the back contact springs 
117 and 117 of the relay 47, springs 75 of 
the relay 100, relay 74, vertical magnet 39 
and the side switch wiper 42 to the battery 
B. The vertical magnet 39 receives four 
impulses over this circuit and operates to 
step the wipers 36, 37, 37, 38, 72 and 71 
to a position opposite the fourth level of 
bank cont ts. The relay 74, which was in 
cluded in series with the vertical magnet, 
remains in its energized position during the 
entire time that impulses are being trans 
mitted and operates to close the circuit of 
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the private magnet 45 in series with the 
slow relay 101. It will be assumed that the 
fourth, fifth, sixth and seventh levels of the 
connector barks are the levels from which 
the trunks leading to the manual board W. 
are taken. If the fourth level bank contacts 
are all in use, the contact 71°, which corre 
sponds to the fourth bank level, will have a ground potential upon it extending from 
wipers 71 (which are on the contacts of 
the fourth level) and thence to the contact 
71°. The wiper 72, upon coming in contact 
with the grounded contact 71, closes a cir 
cuit extending from said ground through 
the wiper 72, springs 109 and 110, relay 
108 to the battery B. The relay 108, upon 
energizing, completes a circuit extending 
from ground G through the springs 111 
and 112, interrupter springs 113 and the re 
lay 114 to the spring 115, and after the re 
lay 74 deenergizes, the circuit then extends 
through the springs 115 and 116 to the ver 
tical magnet 39 and the wiper 42 to the bat 
tery B. The relay 108, upon energizing, 
also closes a circuit through the private mag 
net extending from ground G through the 
springs 111 and 112, relay 101 and the pri 
vate magnet 45 to the battery B. Thus the 
private magnetis held in an energized posi 
tion even after the relay 74 deenergizes and 
until the spring 72 is raised to an idle con 
tact, whereupon it falls back and sends the 
side switch to second position. The vertical 
magnet and the relay 114 operate in the 
same manner as described for the selector E 
to raise the shaft wipers step by step until 
the wiper 72 finds a non-grounded contact, 
at which time the relay 108 deenergizes, 
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thereby breaking the circuit of the private 
magnet 45, thereby allowing the side switch 
to pass to second position, as stated. The 
side switch, upon passing to second position, 
causes the wiper 42 to transfer the battery 
connection from the vertical magnet to the rotary magnet 40, leaving the apparatus in 
readiness for the last digit 1. After the second pause the calling device 
is. operated for the digit 1, thereby mo 
mentarily deenergizing the relay 47 once, 
which relay then closes an energizing cir 
cuit through the rotary, magnet 40. This 
circuit extends from ground G through the 
back contact of the spring 117, springs 75, 
relay 74, springs 118 and 119, magnet 40 
and the wiper 42 to the battery B. The re 
lay 74 energizes as before to open the circuit 
of the relay 114 and the busy relay 120 and 
to again close the circuit of the private magnet 45. The rotary magnet energizes 
over the circuit above traced and steps the 
shaft wipers on the first contact of the bank 
level in which there is an idle contact. If it 
is the first contact that is idle, the relay 121 
will not pull up, and since the relay 74 de 

round G' through the short-circuiting 
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energizes after the impulse is transmitted, 
the private magnet will deinergize and al 
low the side switch wipers to pass to third 
position. . If, however, the trunk terminat 
ing on the first contact is busy, the private 
wiper 37 will find the first bank contact 
grounded and the relay 121 will be held up 
over a circuit extending from said ground 
at the private wiper through the side switch 
wiper 44 (in second position) and the relay 
121 to battery B. The relay 121, upon en 
ergizing, closes another circuit for the pri vate magnet 45 extending from ground G 
through the springs 122 and 123, thence over 
a circuit heretofore traced through the mag 
nets 101 and 45 to battery B. energi 
zation of the relay 121 also closes an ener 
gizing circuit for the rotary magnet 40, the 
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relay 74 having deenergized, as stated, said 
circuit extending from ground G' through 
the springs 125 and 126, 137 and 128, 129 
and 130, 119 and 118, magnet 40 and the 
wiper 42 to battery B. The rotary magnet, 
upon energizing, operates to rotate the shaft 
wipers one step onto the next trunk line and 
also operates to close the circuit of the relay 
131 by the closure of the springs 124. The 
relay 131, upon energizing, opens the circuit 
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of the rotary magnet at the springs 127 and 
128, causing the rotary armature to fall 
back, as well as the relay 131. If the second 
trunk line is also in use, the wiper 37 will 
still engage a grounded contact and the relay 
121 will remain energized, whereupon the 
operations of the rotary magnet and the re 
lay 131 will be repeated to rotate the shaft 
wipers onto an idle trunk line and the relay 
121 will deenergize and break the circuits of 
the rotary magnet 40 and also of the cut-off 
and private magnets 101, and 45, respec 
tively, whereupon the private magnet will 
permit the side switch to pass to third posi 
tion and the cut-off magnet 101 will cut the 
talking circuit through to the line wipers 
36 and 38. The wiper 44, upon passing to 
third position, supplies a guarding ground 
potential from ground G' to the private 
bank contact of the called line in the banks 
of all the connectors which have access to 
said line, and also closes an energizing cir 
cuit through the winding 143 of the indi 
vidual switch C of the called line. The winding 143, upon becoming energized, at 
tracts the armature 144, which brings the 
springs 145 and 146 into engagement and 
also disconnects the line winding 147 from 
the line. The side switch wipers 41 and 43, 
upon passing to third position, complete the 
connection from the calling line through to 
the called manual board W’, as shown by 
the heavy conductors. The side switch wiper 42, upon passing to third position, 
transfers the battery connection to the ring 
ing relay 49. The relay 49 gia OWe circuit extending from ground G' through 
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the interrupter 148, springs 149 and 150, 
relay 49 and the wiper 42 to battery B. The 
relay 49 is intermittently energized over 
this circuit and operates to disconnect the 
calling line from the called line and to in 
termittently connect the ringing current 
generator X with the called line. In re 
sponse to this signal the operator at the 
board W answers the call and, in so doing 
closes a bridge across the conductors 151 
and 152, whereby an energizing circuit is closed through the back-bridge relay 48 of 
the connector H. This circuit extends from 
ground G through the right-hand winding 
of the relay 48, thence through the springs 
152 and 153, 155 and 154, conductor 152 to 
and through said bridge at the board W., 
back over the conductor 151, springs 145 
and 146, 156 and 157, 158 and 159 and the 
left-hand winding of the relay 48 to battery 
B. The relay 48, upon energizing, operates 
to reverse the battery to the calling line. 
The relay 48, upon energizing, also operates 
to close the springs. 160 and 161, thus clos ing an energizing circuit through the ring 
ing cut-off relay 162. This circuit extends 
from ground G' through the off-normal 
springs 138 and 137 (closed upon the first 
vertical step of the switch shaft), thence through the springs 160 and 161 aid there. 
lay 162 to battery B. The relay 162, upon 
energizing, closes a locking circuit for itself 
independent of the springs 160 and 161 of 
the back-bridge relay, and also operates to 
open the circuit of the ringing relay 49, 
whereby the ringing current is disconnected 
from the called line. 
The release of the connection is brought 

about by the hanging up of the receiver at 
the calling substation as follows: The plac 
ing of the receiver on the switch hook at the calling substation opens the circuit of the 
connector line relay 47 at the springs 163 
and 164. The relay 47, upon definergizing, 
opens the circuit of the relay 100. le re 
lay. 100, upon deenergizing, closes an ener 
gizing circuit through the release magnet 
46 and also disconnects the holding ground 
from the relay 58 and the winding 12 of 
the switches E and C, respectively. The 
circuit for the connector release magnet 46 
extends from ground G through the back 
contact of spring 117, thence through the 
springs 75 and 166, off-normal springs 167 
and 168 and the magnet 46 to battery B. The magnet 46, upon energizing, disengages 
the retaining pawls from the shaft, allow 
ing it to return to normal position. The 
shaft, upon returning to normal, opens the 
circuit of the release magnet 46 and also 
opens the circuit of the ringing cut-off re 
lay 162 at the springs 137 and 138. The re 
lay 58 of the selector E, upon deemergizing, 
closes a circuit through the release magnet 
31. This circuit extends from ground G 
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through the springs 183 and 182, 57 and 56, 
53 and 55, 32 and 33 and the magnet 31 to 
battery B. Like the connector, the circuit 
of the release magnet is broken upon the 
shaft reaching its lowest position. The 
winding 12 of the line switch C, upon de 
energizing, allows the plunger arm 9 and 
armature 15 to return to normal position, 
thereby leaving the apparatus in readiness 
for another call. 
We will now consider the operation when 

all of the trunks running to the board W. 
are busy. Under such conditions, the switch 
shaft will be carried from the fourth to the 
seventh level automatically, and, after 
reaching the seventh level, it will be auto 
matically rotated until it reaches the last 
set of contacts. The wipers 37 and 37 will 
at this time come in contact with the last 
pair of contacts 132 in the upper or private 
bank b (Fig. 6) which it will be seen are 
connected together. By this arrangement, 
when all of the trunks running to the board 
W are busy, a circuit is closed through the 
switch wipers 37 and 37, said circuit ex 
tending from ground at the wiper 37, 
through the loop 132. (Fig. 6), wiper. 37, 
springs 133 and 134, 136 and 135, relay 120 
and the wiper 42 to battery B. The relay 
120 energizes to open the rotary magnet cir 
cuit at the springs 118 and 119 and also 
closes a locking circuit for itself extending 
from ground G' through the springs 137 
and 138, 139 and 133, 136 and 135, thence 
through the relay 120 and the wiper 42 to 
battery. This ground connection also ex 
tends from the spring 139 through the 
springs 140 and 141, thence over the circuit 
heretofore traced to the private magnet 45, 
thereby holding the side switch in second 
position. The relay 101, which is in the 
private magnet circuit, energizes in this in 
stance to keep the busy signal from the 
called line. The private magnet 45, upon 
energizing, operates to close a busy signal 
upon the calling line in the usual and well 
known manner. When the calling sub 
scriber receives the busy signal, he restores 
his receiver to the Switch hook and releases 
the apparatus as before. 
It will thus be seen that I have devised a very efficient telephone system and one 

which is much more flexible than previous 
systems and one in which the percentage of 
trunking can be greatly increased, as the se 
lectors and connectors are adapted to not 
only select an idle trunk from a group of 
ten trunks, for example, but from among a 
much larger number of trunks. 
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While I have illustrated my invention in 125 
connection with a well-known form of auto 
matic selectors and connectors, it will, of 
course, be understood that my invention is 
of much broader scope and is equally as well 
adapted for use in connection with switches 130 
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of many other types, my invention contem 
plating in its broader aspect the feature of 
a switch which is enabled to first automati 
cally select groups and to then automati 
cally, select an idle trunk in the selected 
group. Various other modifications and changes will readily suggest themselves to 
those, skilled in the art, and I accordingly 
do not wish to be limited to the specific em 
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bodiment of my invention with which I have 
chosen to illustrate the same. 
What I claim as my invention is:- 1. In a telephone system, a plurality of 

trunk lines divided into groups, an auto 
matic selector switch with a progressively 
movable element having motion in one plane 
to select groups and motion in a plane at 
right-angles thereto to find an idle line in 
the selected group, other similar selectors 
for the same purpose, and means including 
a set of test bank contacts and busy test 
circuits therefor for automatically control 
ling the movement of said element from one 
group to the next if all the trunks in the se 
lected group are busy, said test circuits in 
cluding the progressively movable elements 
of a plurality of said other switches. 

2. In a telephone system, a subscriber's 
line, a plurality of groups of trunklines, a 
selector switch, means controlled by said 
subscriber for operating said switch to se 
lect one of a plurality of said groups, and 
means for then moving said switch auto 
matically to select another of said groups if 
all the trunks in said first selected group are 
busy. . 
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3. In a telephone system, a plurality of 
subscribers’ lines, a plurality of selector and 
connector switches, a plurality of groups of 
trunk lines extending from said selector 
switches to a series of said connector 
switches, a plurality of groups of lines ex 
tending from said connectors to a called 
subscriber's line, means controlled by a call 
ing subscriber for extending the connection 
to one of said selectors and for then operat 
ing said selector to select one of a plural 
ity of groups of said trunk lines, means in 
said selector for then automatically select 
ing an idle group of said trunks and for 
then selecting an idle trunk in the selected 
group to extend the connection to one of said 
connectors, means controlled by said sub 
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scriber for then operating the connector to 
select the desired group of lines extending 
to the called subscriber's station, and means 
in said connector for then automatically se 
lecting an idlegroup of said lines and then 
selecting an idle line in the selected group. 

4. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith, having means for auto matically selecting idle groups, means for making a group busy, comprising a circuit 

groups of lines, a series of switches asso 
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controlled directly by a plurality of said 65 
switches. 5. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith, having means for auto matically selecting idle groups, means for 70 
making a group busy, comprising a circuit 
together with means common to the lines for 
directly controlling it. 6. In a telephone system, a plurality of 
groups of lines, a series of switches asso- 75 
ciated therewith, having means for auto 
matically selecting idle groups, mean for 
making a group busy, comprising a circuit 
together with means individual to a switch 
for directly controlling it. 7. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith each having a progressively 
movable element, having means for auto matically selecting idle groups, means for 
making a group busy, comprising a circuit 
controlled directly by the said progressively 
movable element and means for making said 
Switches common to the lines. 

8. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith each having a progressively 
movable element, having means for auto 
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matically selecting idle groups, means for making a group busy, comprising a circuit 95 
controlled directly E. Eely OW 
able element, and means for making said 
Switch common to the lines. 9. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith, having means for auto matically selecting idle groups, means for 
making a group busy, comprising a circuit 
and banks for said switches through which 
said circuit passes, said circuit controlled 
directly by a plurality of said switches, and 
means for making said switches common to 
the lines. 10. In a telephone system, a plurality of 
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ciated therewith, having means for auto 
matically selecting idle groups, means for 
making a group busy, comprising a circuit 
and banks for said switches through which 
said circuit passes, said circuit controlled di 
rectly by said switches and means for mak 
ing said switches common to the lines. 11. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith, having means for auto 
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matically selecting idle groups, means for making a group busy, comprising a circuit 
and banks for said switches through which 
said circuit passes, said circuit controlled 
directly by means individual to the switch, 
and means for making said switch common 
to the lines. 12. In a telephone system, a plurality of 
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groups of lines, a series of switches asso 
ciated therewith, having means for auto 
matically selecting idle groups, means for 
making a group busy, comprising a link cir 
cuit controlled directly by a plurality of said switches. 

13. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith, having means for auto 
matically selecting idle groups, means for 
making a group busy, comprising a link cir 
cuit together with means common to the lines for directly controlling it. 

14. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith, each having a progres 
sively movable element, having means for 
automatically selecting idle groups, means 
for making a group busy, comprising a link 
circuit controlled directly by one of said pro 
gressively movable elements and means for 
making said switches common to the lines of a group. 

15. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith, having means for automat 
ically selecting idle groups, means for mak 
ing a group busy, comprising a link circuit 
and banks for said switches through which 
said circuit passes, said circuit controlled 
directly by a plurality of said switches, and 
means for making said switches common to the lines. 

16. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith, having means for auto matically selecting idle groups, means for 
making a group busy, comprising a link 
circuit and banks for said switches through 
which said circuit passes, said circuit con 
trolled directly by said switches, and means 
for making said switches common to the lines. 

17. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 
switch associated therewith, means for auto 
matically selecting an idle group, means for 
automatically selecting an idle trunk in the 
group, and means for making a group busy 
when all the lines therein have been seized, 
comprising a circuit controlled directly by 
a plurality of said switches. 

18. In a telephone system, a plurality of 
trunklines divided into groups, a selector 
switch associated therewith, means for auto 
matically selecting an idle group, means for 
automatically selecting an idle trunk in the 
group, and means for making a group busy 
when all the lines therein have been seized, 
comprising a circuit together- with means 
common to the lines for directly control ling it. 

19. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 
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switch associated therewith, means for auto 
matically selecting an idle group, means for 
automatically selecting an idle trunk in the 
group, and means for making a group busy 
when all the lines therein have been seized, 
comprising a circuit together with means 
individual to a switch for directly control ling it. 

20. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 
switch associated, therewith having a pro 
gressively movably element, means for auto 
matically selecting an idle group, means 
for automatically selecting an idle trunk 
in the group, and means for making a group 
busy when all the lines therein have been 
seized, comprising a circuit controlled di 
rectly by said progressively movable ele 
ment and means for making said switches 
common to the lines. 

21. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 
switch having a progressively movable ele 
ment associated therewith, means for auto 
matically selecting an idle group, means for 
automatically selecting an idle trunk in the 
group, and means for making a group busy 
when all the lines therein have been seized, comprising a circuit controlled directly by 
said progressively movable element, and 
means for making said switch common to the lines. 

22. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 
switch associated therewith, means for auto matically selecting an idle group, means 
for automatically selecting an idle trunk 
in the group, and means for making a group 
busy when all the lines therein have been 
seized, comprising a circuit and banks for 
said switches through which said circuit 
passes, said circuit controlled directly by a 
plurality of said switches, and means for 
making said switches common to the lines. 

23. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 
switch associated therewith, means for auto matically selecting an idle group, means for 
automatically selecting an idle trunk in the 
group, and means for making a group busy 
when all the lines therein have been seized, 
comprising a circuit and banks for said 
switch through which said circuit passes, said 
circuit controlled directly by said switches, and means for making said switches common to the lines. 

24. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 
switch associated therewith, means for au 
tomatically selecting an idle group, means 
for automatically selecting an idle trunk 
in the group, and means for making a group 
busy E. all the lines therein have been 
seized, coyaprising a circuit and banks for 

35 

70 

75 

80 

85 

90 

95 

100 

05 

15 

120 

25 



O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

(C) 

said switch through, which said circuit 
passes, and means individual to the switch for directly controlling said circuit, and 
means for making said switch common to the 
lines. 25. In a telephone system, a plurality of 
groups of lines, a switch associated there 
with, having progressively movable means 
for automatically selecting an idle group, 
means for making a group busy, comprising 
a circuit controlled directly by said pro 
gressively movable means in the switch. 26. In a telephone system, a plurality of 
groups of lines, a switch associated there 
with, having progressively movable means 
for automatically selecting an idle group, 
means for making a group busy, comprising 
a circuit controlled directly by said pro 
pressively movable means individual to the 
switch. 27. In a telephone system, a plurality of 
groups of lines, a switch associated there with having a progressively movable ele 
ment, having means for automatically se 
lecting an idle group, means for making a 
group busy, comprising a circuit, said cir 
cuit controlled directly by said progres 
sively movable element, and means for mak 
ing said switch common to the lines. 28. In a telephone system, a plurality of 
groups of lines, a switch associated there 
with, having means for automatically se 
lecting an idle group, means for making a 
group busy, comprising a circuit and a bank 
for said switch through which said circuit 
passes and which is controlled directly by 
said switch, and means for making said 
switch common to the lines. 

29. In a telephone system, a plurality of 
groups of lines, a switch associated there 
with, having means. for automatically se 
lecting an idle group, means for making a 
group busy, comprising a circuit and a bank 
for said switch through which said circuit 
passes, means individual to a switch for 
directly controlling said circuit, and means 
for making said switch common to the lines. 

30. In a telephone system, a plurality of 
trunk lines, a series of switches for connect 
ing with said trunk lines, said trunk lines divided into groups, means comprising said 
switches for selecting an idle group and for 
selecting an idle line in a group, and means 
for making a group busy comprising a cir 
cuit having a plurality of terminals in each 
switch. . 31. In a telephone system, a plurality of 
trunk lines, a series of switches each hav 
ing a progressively movable element for 
connecting with said trunk lines, said trunk 
lines divided into groups, means comprising 
said switches for selecting an idle group 
and for selecting an idle line in a group, 
and means directly controlled by said pro 
pressively movable element for making a 
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group busy independent of the control of 
the means for making a line busy and means 
for making a line busy. 

32. In a telephone system, a plurality of 
trunk lines divided into groups, a switch 
for connecting with any one of said trunks 
having a progressively movable element, 
means for enabling the switch to select an 
idle line, means for making a group busy 
and for selecting an idle group comprising 
an auxiliary circuit directly controlled by 
said element, and a releasing device for the 
switch, said device controlling the said aux 
iliary circuit. 83. In a telephone system, a plurality of 
trunk lines divided into groups, a switch for connecting with any one of said trunks 
having a progressively movable element, 
means for enabling the switch to select an 
idle line, means for making a group busy and for selecting an idle group comprising 
an auxiliary circuit directly controlled by 
said element, and a releasing device for the 
switch and for opening the auxiliary circuit 
during the release. 34. In a telephone system, a line, a calling 
device therefor, a switch, a line leading to 
said Switch, a group of line terminals in 
Said switch, another group of line terminals 
in said switch divided into sub-groups, a 
movable member in said switch for con 
necting the switch line with the terminals 
in the switch, means controllable from the 
calling device to carry said member to the 
first group and also into engagement with a 
terminal in said first group, means respon 
sive to the calling device to carry the said 
member to a sub-group in the second group 
and if that sub-group is busy to automati 
cally carry said member to a non-busy sub 
group and into engagement with a non 
busy line in a non-busy sub-group. 85. In a telephone system, a line, a calling. 
device therefor, a rotary connector switch, 
a line leading to said Switch, a group of 
line terminals in said switch, a group of 
trunk terminals in said switch divided into 
sub-groups, a movable member in said 
switch for connecting the switch line with 
the terminals in the switch, means control 
lable over the switch line from the calling 
device to carry the said member to the 
group of line terminals and also into en 
gagement with a line terminal in said 
group, and means responsive to the calling 
device over the switch line to carry the said 
member to a sub-group of the trunk ter 
minals, and if all the lines in that sub group are busy to automatically and inde 
pendently of the line carry said member 
to a sub-group, all the lines of which are 
not busy and into engagement with a non 
busy line therein. 36. In a telephone system, a line, a call 
ing device therefor, a trunk selector switch, 
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a group of trunk terminals in said switch, 
another group of trunk terminals in said 
switch divided into sub-groups, a movable 
member in said switch for connecting the 
line with the terminals in the switch, means 
controllable over the line from the calling 
device to carry said member to the first 
group, and for automatically carrying the 
member over the busy terminals in said 
group whether all the lines in the group 
are busy or not, and means responsive to 
impulses from the calling device over the 
line to carry said member to a sub-group 
in a second group and if all the lines in that 
sub-group are busy to automatically and 
independently of the line carry said member 
to another sub-group and into engagement 
with a non-busy line therein. 

37. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated there with, having means for auto 
matically selecting idle groups, means for 
making a group busy, comprising a circuit 
together with means common to the lines 
for directly controlling it, said last means in 
volving movable contacts under the control of the switches. 

38. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith having means for automati 
cally selecting idle groups, means for mak 
ing a group busy, comprising a circuit to 
gether with means individual to a switch 
for directly controlling it, said last means 
involving movable contacts under the con trol of the switches. 

39. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith, having means for auto 
matically selecting idle groups, means for 
making a group busy, comprising a link cir 
cuit together with means common to the 
lines for directly controlling it, said last 
means involving movable contacts under the 5 control of the switches. 

40. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 
switch associated therewith, means for auto matically selecting an idle group, means for 
automatically selecting an idle trunk in the 
group, and means for making a group busy 
when all the lines therein have been seized, 
comprising a circuit together with means 
common to the lines for directly controlling 
it, said last means involving movable con 
tacts under the control of the switches. 

41. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 
switch assuciated therewith, means for auto matically selecting an idle group, means for 
automatically selecting an idle trunk in the 
group, and means for making a group busy 
when all the lines therein have been seized, 
comprising a circuit together with means 
individual to a switch for directly control 

ling it, said last means involving movable 
contacts under the control of the switches. 42. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith having means for automati 
cally selecting idle groups, means for mak 
ing a group busy and means for making a 
group non-busy, one of Said means compris 
ing a circuit controlled directly by a plu 
rality of said switches. 

43. In a telephone system, a plurality of 
groups of lines, a series of Switches asso 
ciated therewith having means for auto 
matically selecting idle groups, means for 
making a group busy and means for making 
a group non-busy, one of said means com 
prising a circuit together with means com 
mon to the lines for directly controlling it. 

44. In a telephone system, a plurality of 
groups of lines, a series of Switches asso 
ciated therewith having means for auto 
matically selecting idle groups, means for 
making a group busy and means for mak 
ing a group non-busy, one of Said means 
comprising a circuit together with means in 
dividual to a switch for directly control ling it. 

45. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith having means for automati 
cally selecting idle groups, means for mak 
ing a group busy and means for making a 
group non-busy, one of said means com 
prising a circuit controlled directly by the 
switches, and means for making said 
switches common to the lines of the group. 

46. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith having means for auto 
matically selecting idle groups, means for 
making a group busy and means for making 
a group non-busy, one of said means com 
prising a circuit controlled directly by one 
of said switches, and means for making said 
switch common to the lines of the group. 

47. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith having means for automati 
cally selecting idle groups, means for mak 
ing a group busy and means for making a 
group non-busy, one of said means com 
prising a circuit, banks for said switches 
through which said circuit passes, said cir 
cuit controlled directly by a plurality of 
said switches, and means for making said 
switches common to the lines of a group. 

48. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith having means for automati 
cally selecting idle groups, means for mak 
ing a group busy and means for making a 
group non-busy, one of said means compris 
ing a circuit, banks for said switches through 
which said circuit passes, said circuit con 
trolled directly by said switches, and means 130 
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for making said switches common to the 
lines. 49. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 
switch associated therewith, means for auto 
matically selecting an idle group, means for 
automatically selecting an idle trunk in the 
group, means for making a group busy and 
means for making a group non-busy when 
all the lines therein have been seized, one of 
said means comprising a circuit controlled 
directly by said switches. 50. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 
switch associated therewith, means for auto 
matically selecting an idle group, means for 
automatically selecting an idle trunk in the 
group, means for making a group busy and 
means for making a group non-busy when 
all the lines therein have been seized, one of 
said means comprising a circuit together 
with means common to the lines for directly 
controlling it. 51. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 
switch associated therewith, means for au tomatically selecting an idle group, means for 
automatically selecting an idle trunk in the 
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group, means for making a group busy and 
means for making a group non-busy, when 
all the lines therein have been seized, one of 
said means comprising a circuit together 
with means individual to a switch for di 
rectly controlling it. 

52. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 
switch associated therewith, means for auto 
matically selecting an idle group, means for 
automatically selecting an idle trunk in the 
group, means for making a group busy and 
means for making a group non-busy when 
all the lines therein have been seized, one of 
said means comprising a circuit controlled 
directly by the switches and means for mak 
ing said switches common to the lines. 53. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 
switch associated therewith, means for auto 
matically selecting an idle group, means for 
automatically selecting an idle trunk in the 
group, means for making a group busy and 
means for making a group non-busy when 
all the lines therein have been seized, one of 
said means comprising a circuit controlled 
directly by a switch, and means for making 
said switch common to the lines of a group. 54. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 
switch associated therewith, means for auto 
matically selecting an idle group, means for 
automatically selecting an idle trunk in the 
group, means for making a group busy and 
means for making a group non-busy when 
all the lines therein have been seized, one of 
said means comprising a circuit, banks for 
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said switches through which said circuit 
passes, said circuit controlled by a plurality 
of said switches, and means for making said 
switches common to the lines. 55. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 
switch associated therewith, means for auto 
matically selecting an idle group, means for 
automatically selecting an idle trunk in the 
group, means for making a group busy and 
means for making a group non-busy when 
all the lines therein have been seized, one of 
said means comprising a circuit, banks for 
said switch through which said circuit 
passes, said circuit controlled directly by 
said switches, and means for making said 
switches common to the lines. - - - 

56. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 
switch associated therewith, means for auto 
matically selecting an idle group, means for 
automatically selecting an idle trunk in the 
group, means for making a group busy and 
means for making a group non-busy when 
all the lines therein have been seized, one of 
said means comprising a circuit, banks for 
said switches through which said circuit 
passes, said circuit controlled directly by 
means individual to the switch and means 
for making said switch common to the lines 
of a group. 57. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith, having means for auto matically selecting idle groups, a busy test 
circuit for a group, means for applying a p 
tential to said circuit to make the group busy 
and for removing said potential from the 
circuit to make the group non-busy, compris 
ing a circuit controlled directly by a plu 
rality of said switches. 58. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith having means for automati cally selecting idle groups, a busy test circuit 
for a group, means for applying a potential 
to said circuit to make the group busy and 
for removing said potential from the circuit 
to make the group non-busy, comprising a 
circuit together with means common to the 
lines for directly controlling it. 

59. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith, having means for auto matically selecting idle groups, a busy test 
circuit for a group, means for applying a po 
tential to said circuit to make the group busy 
and for removing said potentia from the 
circuit to make the group non-busy, com 
prising a circuit together with means indi 
vidual to a switch for directly controlling it. 

60. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith having means for automati 
cally Selecting idle groups, a busy test cir 
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cuit for a group, means for applying a po 
tential to said circuit to make the group busy 
and for removing said potential from the 
circuit to make the group non-busy, com 

5 prising a circuit controlled directly by the 
switches, and means for making said 
switches common to the lines of a group. 

61. In a telephone system, a plurality of 
gets of lines, a series of switches asso 

i0 ciated therewith, having means for auto matically selecting idle groups, a busy test 
circuit for a group, means for applying a 
potential to said circuit to make the group 
usy and for removing said potential from 

15 the circuit to make the group non-busy, com 
prising a circuit controlled directly by 2. 
switch, and means for making said switch 
common to the lines of a group. 

62. In a telephone system, a plurality of 
20 groups of lines, a series of switches asso 

ciated therewith, having means for auto matically selecting idle groups, a busy test 
circuit for a group, means for applying a po 
tential to said circuit to make the group busy 

25 and for removing said potential from the 
circuit to make the group non-busy, com 
prising a circuit, banks for said switches 
through which said circuit passes, said cir 
cuit controlled directly by a plurality of 

30 said switches, and means for making said 
switches common to the lines. 

63. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith, having means for auto 35 matically selecting idle groups, a busy test 
circuit for a group, means for applying a po 
tential to said circuit to make the group busy 
and for removing said potential from the 
circuit to make the group non-busy, com 
prising a circuit, banks for said switches through which said circuit passes, said cir 
cuit controlled directly by said switches, and 
means for making said switches common to the lines. 

45 64. In a telephone system, a plurality of 
groups of lines, a series of switches asso 
ciated therewith, having means for auto matically selecting idle groups, a busy test 
circuit for a group, means for applying a po 
tential to said circuit to make the group busy 
and for removing said potential from the 
circuit to make the group non-busy, com 
prising a circuit, banks for said switches through which said circuit passes, means in 

55 dividual to the switch for directly control 
ling said circuit, and means for making said switch common to the lines of a group. 

65. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 

60 switch associated therewith, means for auto 
matically selecting an idle group, means for automatically selecting an idle trunk in the 

up, a busy test circuit for a group, means or applying a potential to said circuit to 
$5 nake the group busy and for removing said 

40 

3. 

potential from the circuit to make the group 
non-busy when all the lines therein have 
been seized, comprising a circuit controlled directly by a plurality of said switches. 

66. In a telephone system, a plurality of 70 
trunk lines divided into groups, a selector 
SWitch associated therewith, means for au tomatically selecting an idle group, means 
for automatically selecting an idle trunk in 
the group, a busy test circuit for a group, 75 
means for applying a potential to said cir 
cuit to make the group busy and for remov 
ing said potential from the circuit to make 
the group non-busy when all the lines there 
in have been seized, comprising a circuit 80 
together with means common to the lines for directly controlling it. 

67. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 
Switch associated therewith, means for auto-85 matically selecting an idle group, means for 
automatically selecting an idle trunk in the 
group, a busy test circuit for a group, means 
for applying a potential to said circuit to 
make the group busy and for removing 90 
said potential from the circuit to make the 
group non-busy when all the lines therein 
have been seized, comprising a circuit to 
gether with means individual to a switch for directly controlling it. 95 

68. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 
switch associated therewith, means for auto matically selecting an idle group, means for 
automatically selecting an idle trunk in the 100 
group, a busy test circuit for a group, means 
for applying a potential to said circuit to 
make the group busy and for removing said 
potential from the circuit to make the group 
non-busy when all the lines therein have 105 
been seized, comprising a circuit controlled 
directly by the switches, and means for mak 
ing said switches common to the lines. 

69. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 110 
switch associated therewith, means for auto matically selecting an idle group, means 
for automatically selecting an idle trunk in 
the group, a busy test circuit for a group, 
means for applying a potential to said cir. 115 
cuit to make the group busy and for remov 
ing said potential from the circuit to make 
the group non-busy when all the lines there 
in have been seized, comprising a circuit 
directly controlled by a switch, and means 120 
for making said switch common to the lines. 70. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 
switch associated therewith, means for auto 
matically selecting an idle group, means for 125 
automatically selecting an idle trunk in the 
group, a busy test circuit for a group, means 
for applying a potential to said circuit to 
make the group busy and for removing said 
pote,tial from the circuit to make the group 130 
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non-busy, comprising a circuit, banks for 
said switches through which said circuit 
passes, said circuit controlled directly by a 
plurality of said switches, and means for 
making said switches common to the lines. 71. In a telephone system, a plurality of 
trunk lines divided into groups, a selector 
switch associated therewith, means for auto 
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matically selecting an idle group, means for 
automatically selecting an idle trunk in the 
group, a busy test circuit, for a group, means for applying a potential to said circuit to 
make the group busy and for removing said 
potential from the circuit to make the group 
non-busy when all the lines therein have 
been seized, comprising a circuit, banks for 
said switches through which said circuit 
passes, said circuit controlled directly by 
said switches, and means for making said 
switches common to the lines. 72. In a telephone system, a plurality of 
trunk lines divided into groups, a Selector 
switch associated therewith, means for auto 
matically selecting an idle group, means for 
automatically selecting an idle trunk in the 
group, a busy test circuit for a group, means 
for applying a potential to said 'circuit to make the group busy, and for removing said 
potential from the circuit to make the group 
non-busy when all the lines therein have 
been seized, comprising a circuit, banks for 
said switches through which said circuit 
passes, means individual to the switch for 
directly controlling said circuit, and means 
for making said switches common to the 
lines. . . . 73. In a telephone system, a plurality of 
automatic switches, groups of lines accessible 
to said switches, a test circuit for each of 
said groups, including serially related fixed 
contacts in a plurality of said switches, 
means for operating one of said switches to 
close one of said circuits to make the asso 

45 busy. 
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busy, and means for releasing ciated grou switch to make the group non the operate 
74. In a telephone system, a plurality of 

automatic switches, groups of lines accessible 
to said switches, multiple test contacts in 
said switches corresponding to said groups, 
a source of busy potential temporarily con 
nected to one of said test contacts by way of 
progressively movable contacts in a plurality 
of operated switches, and means for releas 
ing any operated switch to disconnect the 
said source. 75. In a telephone system, a plurality of 
automatic switches, groups of lines accessible 
to said switches, multiple test contacts in 

i287,998 
said switches corresponding to said groups, 
means including a circuit passing through 
progressively movable contacts of a plural 
ity of switches closed in the operation there 
of to place a busy potential on one of said 
test contacts, and means for releasing any 
operated switch to break the said circuit. 76. In a telephone system, a plurality of 
groups of lines, a plurality automatic 
switches having access to said lines, a tem 
porarily closed circuit including fixed and 
progressively movable contacts in a plurality 
of switches for rendering one of s groups 
busy, and means for releasing the movable 
contacts in one of said switches to break the 
said circuit. 

77. In a telephone system, lines divided 
into groups and sub-groups, a E. of e to automatic switches directively controllab 
select desired groups of lines and automati 
cally operable to select idle sub-groups, a cir 
cuit temporarily closed through the medium 
of a plurality of operated switches to ren 
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der one of said subgroups busy, and means 
in each operated switch responsive to the re 
lease thereof to break said circuit to render 
the said sub-group non-busy. 

78. In a telephone system, a plurality of 
groups of lines, a plurality P automatic 
switches having access to said lines, certain 
of said switches being temporarily in oper 
ated position, multiple test contacts in said 
switches corresponding to said groups, means 
in another of said switches responsive to 
the operation thereof to place a busy po 
tential on one of said test contacts, and 
means in one of said first operated switches 
responsive to the release thereof to directly 
remove said potential. 79. In a telephone system, a plurality of 
groups of lines, a plurality of automatic 
switches having access to said lines, certain 
of said switches being temporarily in oper 
ated position to connect, respectively, with 
the lines of one of said groups, multiple test 
contacts in said switches corresponding to 
said groups, a source of busy potential con 
nected to the test contacts corresponding to 
the connected group, and means in each oper 
ated switch responsive to the release thereof 
for directly disconnecting said source from 
the said test contacts. Signed by me at Chicago, Illinois, this 
18th day of June, 1913. 

RAY MOND H. BURFEND. 
Witnesses: 

ALBERTANDERSEN, 
GEO. YANOCHowski. 
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