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To all whom it may concern: the general efficiency and serviceability of a. 
Be it known that I, ALEXANDER E. KEI'l.'H, telephone exchange system. • 

a citizen of the United States of America, To the foregoing and other useful ends, 
and resi<lent of Chicago, Cook county, Illi- my invention consists in matters hereinafter 

5 nois, have invented a certain new and useful set forth and claimed. 60 
Imp,rovement in Telephone-Exchange Sys- In the accompanying drawings, Figures l 
tems, of which the following is a specifica- and 2 taken together show diagrammatically 
tion. .. an established connection between callin()' 

Mv invention relates to automatic tele- ~nd caJled ~ub_stations in a system embody': 
10 phone exchange systems.in general, but more mg the prmc1ples of my invention. The 65 

particularlv to automatic systems which are system shown in said figures represents a 
operated on the district system principle- djstrict system the subscribers in which are 
such as systems involving a main central arranged in groups, and the lines of each 
station and seYeral outlying sub-central sta- group terminating in a sub-central, while 

15 tions, ,vith subscribers' stations connected the main central office may be provided with 70 
with the sub-central stations-, and espe- trunking apparatus only. 
cially to systems of this character employ- Fig. 3 is a diagrammatic perspective view 
ing a common battery or centralized source of one of the central office switches. 
of current foi; both talkirig and switching Fig. 4 is a diagram representing one of 

20 purposes. the switches individual to each subscriber's 76 
Generally stated the object of my inven- line, together with the master switch for 

tion is the provision of an improved and controlling all the line switches of the same 
highly efficient telephone exchange system. group. In said figure the necessary con­

Special objects of my invention are the nections between a line switch and a master 
25 provision of means by which an attendant· switch are also shown. go 

at the main or central station can release Fig. 5 is a plan view of one of the line 
the subscribers' individual switches at the switches. • 
sub-central stations; the provision of an im- Fig. 6 is a sectional view of one of the 
proved arrangement involving third or re- 1 line switch banks with the plunger or cir-

30 lease trunk conductors between the main or cuit controlling arm in normal position. 85 
central station and the sub-central stations; Fig. 7 is a similar view showing the 
the provision of means for indicating to the ~lunger. o_r circuit-controlling arm in opera­
attendant at the central station the condi- tiv.e position. 
tion of the fi:rst-selectors-that is to say, for . Fi~. 8 is an. elevation of th~ plunger or 

35 giving a visual signal or indication when- circmt-controllmg arm of the hne switch. 90 
ever a first-selector is operated; the pro- In Figs. 1 and 2 the calling substation is 
vision of means for indicating when a line shown at A and the called substation at A'. 
is grounded and for automatically 'releas- For the purposes of my invention the said 
ing the first-selectors by the fusing or blow- substations may be considered as being al-

40 ing of the heat-coils; the provision of an lotted to either the same or different sub-ex- 95 
arrangement by which the automatic releas- changes; but in this case it will be assumed 
ing of the first-selectors in this manner will that they are allotted to different sub-ex­
not operate to release the subscribers' in- changes. The substation #500, for example, 
diviclual switches when the heat-coils are it is assumed is allotted to the five hundred 

45 fused or blown by the grounding of the sub-central, and the substation A' to the two 100 
lines; the provision of an ~rrangement by hundred sub - centr'11. For operating pur­
which the restoration of the heat~coils by poses a central source of current B is pro-
the attendant will automatically release the vided having its positive terminal prefer­
subscribers' individual switches, providing ably grounded; but sometimes it may be de-

50 the abnormal connection to ground has dis- sirable to provide a separate source for eaeh 105 
appeared or been removed; the provision of sub-central and for the main central or, 
improved individual switches for the sub- trunking office. The switching apparatus 
r;cribers' telephone lines; and the provision which is shown, and through which the sub-
of certain details and features o:f construe- scribers A and A' are connected, possesses 

55 tio::i. and combinations tending to increase many characteristic features which are well no 



known. Comprised in said switching appa­
ratus is a subscriber's line switch C which is 
of an improved and highly efficient type. 
The said switch C is a modified form of the 

5 switch disclosed in my prior application Se­
rial No. 311,327, filed April 12, 1906, for 
telephone systems and apparatus. It is de­
signed to operate automatically ( when the 
subscriber at the allotted substation sends in 

Io an impulse) to seize an idle trunk line lead­
in~ to the next switch, preferably to a. first­
selector. The switch D with which the 
switch C is shown connected is a selector 
switch of the general type disclosed in 

15 United States Letters Patent No. 815,321, 
granted March 13, 1906, to Keith, Erickson 
and Erickson, and comprises certain new fea-, 
tures especially adapting it for supervisory 
work. The switch E is a master switch for 

20. controlling the line switch C and all other 
line switches of the same group. The con­
nector switch F is a modified form of the 
connector disclosed in United States Letters 
Patent No. 815,176, granted March 13, 1906, 

25 to Keith, Erickson and Erickson, and is 
adapted for common battery work. The said 
line and selectoi· and connector switches are 
adapted to be operated from the calling sub­
station by ground impulses derived from the 

30 grounded terminal G of the battery B. The 
central exchange is further provided with 
a central source of ringing current H and a 
source of busy-signalmg current I. The 
switch J is allotted to the called substation 

35 A' and is, of course, similar to the switch 
C. The substations A and A' may be of any 
suitable type. The substation A comprises 
a receiver 2, switch-hook 3, induction-coil 4 
which consists of the primary winding 5 and 

40 secondary· winding 6, transmitter 7, con­
denser 8, and the ringer 9. In addition to 
the above-mentioned parts there is provided 
an impulse wheel 10 which has the usual 
vertical impulse teeth 11 that are adapted to 

45 operate the vertical impulse spring 12. The 
impulse wheel carries the rotary impulse 
tooth 13 which operates the rotary impulse 
spring 14. The switch-hook has radiating 
from its body a number of cam arms 15, 16 

~o 1and 17i and is pivotally secured to the key­
board (not shown) by the screw 18 about 
which it moves when the receiver is removed. 
The movement is produced by a spring (not 
shown), and the switch-hook is pushed up 

55 for the purpose of changing certain circuit 
connections to be disclosed. The cam arm 
15 controls the so-called locking arm 19 that 
normally rests in the position , shown at 
substation A'. After the switchhook has 

60 reached its uppermost position the locking 
arm 19 occupies the position shown at sub­
station A. The cooperating ground springs 
20 and 21 engage, thus placing the ground 
post 22 in contact with the substation ground 

65 G', whereloy, when the subscriber releases the 

dial after ro~ating it as described, the ver­
tical impulse teeth 11 will cause the vertical 
impulse spring 12 to come into contact with 
the ground post 22, and immediately follow-
ing, the rotary impulse tooth 13 causes the 70 
rotary impulse spring 14 to come into con­
.tact with the same ground post 22. When 
the switch-hook is down the cam arm 17 
maintains a contact between the springs 23 
and 24, therebv bridging the ringer 9 across 7 5 

t.he line. The springs 26 and 27 are then 
disengaged, 11ncl the primary circuit, includ-
ing the winding 5 in series with the trans­
mitter 7, is interrupted by the separation of 
the springs 26 and 27. The signaling device 80 

whereby a subscriber may signal another 
after a connection has been established com­
prises a push - button 28 and a spring 29; 
which latter normally engages the contact 
point 30; but when the push-button 28 is 85 

pressed the spring 29 leaves the contact point 
30 ,1,nd engages the contact point 31 which is 
connected with the substation ground G'. 
Means whereby the subscriber may release 
the central station apparatus brought into 90 

service comprises three springs 32, 33 and 
34, known as the release springs, so con­
trolled by the cam ar.m 16 that when the 
switch-hook descends the three release 
springs are momentarily brought into con- 95 
tact, thereby grounding both the subscribers' 
line conductors simultaneously. In addi­
tion, the substation A is provided with a 
fourth cam 35 which is suitably insulated 
:from the switch-hook 3. Said cam is adapt- 100 

eel to momentrrrily engage the sp:rjng 36 when 
the receiver 2 is removed and the switch­
hook rises. This momentary engagement 
when the receiver is removed produces a pre­
liminary impulse, whereby the line switch C 105 

is operated. The ·switch D (shown in Figs. 
1 and 3) embodies, among other details, the 
following well-known devices and circuits: 
a switch-shaft 38 which carries the verti-
cal and rotary wipers 39 and 40, respectively, 110 

and the private wiper 41. The said wipers 
are adapted to engage the banks K and L. 
The side switch M is well known and com­
prises the side switch wipers 42, 43, 44 and 
45 which may be designated as vertical, ro- 115 

tary and private side switch wipers and the 
rotary magnet side switch wiper, respec­
tively. The side switch is under the control 
of the private magnet 46. Through the me- j 
dium of the vertical line relay 47, and while 12~ 

the side switch is in first position, the sub- I 
scriber controls the vertical magnet 48, which , 
latter operates to raise the switch-shaft and i 
shalt wipers 39, 40 and 41 vertically. By I 
means of the rotary line relay 49, anrl while .12f 

• -,the side switch is in first position, the sub- • i 
scriber controls the private magnet 46 and~ 1 
therefore, the s.ide switch. While the side 
switch is in_.second positio!]- the rotary mag-
net 50, which carries the shaft and shaft llSI 
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wipers in a rotary or circular direction, is 
energized. The vertical and rotary line re­
lays 47 and 49, acting conjointly, provide 
means whereby the subscriber controls the 

5 release magnet 51 while the side switch is in 
first or second position. . After the side 
switch passes to third position, then, since 
the first-selector is of the trunk-release type, 
the said switch is controlled from the next 

10 switch ·with which a connection has been es­
tablished through the private wiper 41 and 
by means of the back-release relay 52. In 
addition, the lamp-relay 53 is provided for 
closing a circuit through the signal lamp 

15 54 when the first-selector is seized by a line 
or subscriber's individual switch. Through 
the heat-coil 55 the operating relays and 
magnets receive battery current. Also, the 
signal lamp 56 is provided for indicating to 

20 the central office attendant that· a heat-coil 
of the selector group including selector D 
has blown. The lamps 56' and 562 are cor­
responding group lamps of other first~selec­
tor groups similar to the group including 

25 the switch D. The relay 57 is common to 
the group of lamps 56, 56', 562, etc.; hence 
when any lamp of the said group glows, the 
energizing current passes through the relay 
57, which in turn operates to give an audible 

30 signal. Furthermore, the lamp 58 is, like 
the lamp 56, rullotted to a group of switches. 
One terminal of the said lamp 58 is connect­
ed with the third contact point of the wiper 
45 of the selector D. The· corresponding 

35 wipers 45' and 452 are of other first-selec­
tors of the same ,group as the selector D. 
The functions of these signal lamps will be 
more :fully explained hereinafter in connec­
tion with the calling operation. The line or 

40 individual switch shown in Fig. 5 is an im­
provement upon the line or. subscriber's in­
dividual switch shown in my said previous 
application, and is built about a metallic 
base or frame 59 and comprises a plunger 60 

45 and plunger arm 61. It is also equipped 
with a bridge-cut-off relay 62, a trip magnet 
63 and switch-release magnet 64. A ,section 
of the metal from the central portion of the 
frame is removed to make the structure as 

50 light as possible, while another section of 
the portion is turned up at a right angle to 
the base of the frD,me to form a lug or flange 
65 upon which the said switch-release mag­
net is mounted. Said flange has stam:ped 

55 through it a couple of circular holes through 
Yvhich the ends of the cores 66 are passed 
to maintain the coils of the said release mag­
net parallel with the base of the frame. 
They are retained in this position by a U-

60 shaped locking collar 67 between the faces 
of which the magnet-supporting flange ex­
tends. Said collar has :l'our openings ( two 
on each of the parallel faces) arranged to 
form two tandem sets through which the 

~J 5) 11~.or,~s of the s-;v]tcb. - I1'elease magnets also 

pass, as shown. After the magnets are in­
serted in position they are then tightened in 
place by a shearing action produced upon 
the said cores of the switch-release magnets, 
between the flange and the capping collar1 70 
by means of a screw 68 that passes through 
a threaded portion on the said collar, the end 
of which screw is forced onto the upper edge 
of the magnet-supporting flange 65. The said 
switch-refoase ;rnagnet is provided with an 75 
armature 60 that is pivoted on a pin 70 which 
rises from the bas~ of the switch. The said 
armature carries pivotally secnred on its 
end a second armature 71 'that is controlled 
by the trip magnet 63. The pin '"{5 about so 
which the armature 71 oscillates is carried on 
the end of the armature 69. The ,plunger 60 
is pi votaJly secured by the pin 76 to the 
plunger arm 61, which Jatter is in turn piv­
oted to a pin 77 that rises from the switch- 85 
frame 59. The lug 78 is stamped out of the 
side of the frame 59 and serves as a stop or 
rest for the armature 69. The trip magnet 
63 is monnted upo11 the frame 59 in the same 
manner as the release magnet 64. Upon the 90 
armature 71 is secured the catch spring '79 
which is adapted to engage the end 80 of the 
plunger arm 61. The general operation of 
the switch is as follows: First the trip mag-
net 63 is energized by a preliminary impulse, 95 
and the armature 71 is :ittracted against the 
magnet cores. When the armature 171 is at­
tracted to the right ( Fig. 5), the catch 1·9 
slides from the end 80 of the plunger arm 
61, and the said plungee nrm 61, owing to 100 
the tension of the spring 12, moves about the 
pin 77 and thrusts the plunger 60 into the 
bank Q (shown in Fig. 4); and when the 
trip magnet ·again deenergizes, the trip ar­
mature 71 falls agninst the end o:f the plun- J.05 
ger arm 61. The svvitch is restored when the 
release magnet 64 become" energized, ,vhere-
by the armature 61) is a.ttracted, and accord­
ingly the trip armature 71 is moved up­
wardly until the catch 7li ag,ain slides -ovc,r no 
the end 80; then when the release magnet 64 
becomes deenergized the armature 69 returns 
to normal position and remains at rest 
against the stop 78. Furthermo.re1 since the 
plunger arm 61 is now in eng,n,gement with 115 
the armature 71, the said plunger arm is also 
mond about the pin 7'7, whereby the plunger 
60 is remo,,ed from the hank {,l to the po­
sition shown in Fig. 3. }JJso, since • the 
plunger shaft has advancwl one step, the 120 
hub 73' of the plunger 60 comes to rest in the 
position shown_ by the dotted Enes in 1i'ig·. ,1:, 
against the plunger sha.ft 94; and as th,2, sriid 
plunger sludt advances each Hn10 irn idle 
trunk is seiz,ed, the plungffr- 60 is 110!; ad- 12:6 
vanced but remains in this position {;pposita 
the trunk terminal fron1 v,hich it Irn,s just 
disengaged 5 since the slo't 'Td/ ;s not :c: 

:1t~t~1~! ;;~;;~1/t~oI~ 't~;~:, sh'.J','::~·.;s c:Si:·C{>c~~),c:,::2:.s;·,.c: 



1,283,413 

seiied, and the plunger shaft:,again passes to 
the position it occupied when the plunger 
GO seized the terminal Q, the plunger 60 re­
tifrns into engagement with the said plun-

5 ger shaft. In the meantinie, if the line 
switch C is again operated;' the plunger 60 
again engages the same terminal Q; Irt Fig. 
8 is shown a side elevation of the plunger 
GO, to which is secured the roller bushing 

10 80' by means of the pin 81. The bridge-cut­
off relay 62 is pmrided with the springs 82, 
83, 84 and 85, the formct two (82 and 83) 
for controlling tlrn c>nergiz1ng circuit of the 
trip magnet 63, and the latter (84 and 85), 

15 when in engagement, connecting the sub­
scriber's vertical line conductor with the 
vertical normal conductor. When the cut-off 
relay G2 is dd'nergizecl ·the springs 82, 83 
and 8-:1: engage, and the springs 84 and 85 

20 disengage. The.·engagcment of the former 
set (82. '83 and 84:) connects both the sub­
scribers: line conductors with the battery 
through the trip magnet G3. This provision 
is made in order to keep both sides of the 

25 line balanced. The said line switch is pro­
vided with a bank of terminals (Fig. 4), 
usually ten in number, only one of which is 
showi-i at Q. .As shown in Fig. -i, the said 
terminal (j is rotated ninety degrees from 

30 its true position with respect to the swing 
of the plunger 60, and the bushing 80' is cor­
respondingly turned, all for the purpose of 
making the illustration clearer. The true 
relative positions of the plunger and banks 

35 is shown in Figs. 6 and '7. The terminal Q 
comprises the springs 86 and 87, 88 and 89, 
90 and 91, and 92 and 93. The said springs 
are normally clisconnr.,cted from each other, 
but are driven into contact in the above-

40 mentioned order when the plunger 60 oper­
a,tes. Normally, the plunger 60 is, however, 
retained out of engagement with the line 
switch bank and in engagement with the 
plunger-controlling shaft 94, which latter is 

45 operated by the mtister switch E. The mas­
ter switch E may be of any suitable or ap­
proved type, and is provided for operating 
the plunger shaft 94 and for controlling cer­
tain circuits that will be disclosed herein-

50 after. It comprises the following details: a 
. motor magnet 95 for operating the ratchet 

wheel 96, which latter is designed for op­
erating the plunger shaft 94; also a differ­
ential relay 97 for controlling the enetgizing 

55 circuit of the motor magnet 95. The s~d 
master switch also has a hank O comprising 
a plurality of individual contact segments 
a and a metallic segment 98, as shown in 
Fig. 4. The wiper 99 is adapted to remain 

60 in constant engagement with the bank O, and 
to at all times maintain some one of the seg­
ments a in electric connection with the com­
mon segment 98: The wiper 99 is operated 
in a step-by-step manner by the ratchet 

65 wheel 96, through the medium of a cam mem-

her lO0 rigjdly secured to the said wiper 99 
and adapted to snccessiYely engage the pins 
101, 102, 103 and 104 upon the said. ratchet 
wheel 96. The motor magnet 95 is,provided 
with an armature 105 upon the end of which 70 

there is suitably seemed a pawl 106. Each 
time that the said magnet is energized the 
pawl 106 engages the ratchet wheel 96, ad­
vancing the latter one step. It will be 
noticed, therefore_, t.hat as the ratchet wheel 75 

96 advances in a counter-clockwise direction 
the wiper 99 adrnnces step-by-step from 
right to left; and when the pin 101, for in­
stance, clears the cam 100 the retracting 
spring 107 restores the wiper 99 to its first so 
position at the right of the bank O and in 
engagement with the first segment 108. The 
said motor magnet 95 is provided with a 
couple of interrupter springs 109 and 110 
that are included in the energizing circuit 85 

of the said motor magnet, which energizing 
circuit also comprises the springs 111 and 
112 controUed by the differential relay 97. 
Therefore, whenever the differential relay 
97 is energized the springs 111 and 112 are 90 

pressed into contact, and the motor magnet 
95 operates step-by-step as long as the differ­
ential relay 97 remains energized. -Further, 
it is assumed that the terminal Q of the line 
switch C is the first terminal 0£ the line 95 

switch bank. The plunger. 60, while in nor-
mal engagement with tbe shaft 94, is re­
tained in :front of said terminal by the plun-
ger shaft 94 whenever the master switch 
wiper 99 is in engagement with the bank 100 

segment 108; but as the motor magnet 95 ad­
vances the wiper 99 onto the second segment 
113, the said plunger and all idle plungers 
similarly engaging the shaft 94 are carried 
opposit~ the next terminal of the line switch 105 

bank. It should be noted that in each switch 
all of the springs 90 are permanently con­
nected and may be made of one common 
piece. The springs 93, however, are indi­
vidual-that is, there is one separate and no 
distinct spring for every bank set 0, there 
being ten in the hank. The springs 88, 86, 
92 and 91, like the springs 90, ,are also com­
mon, and the springs ·g7 and 89, like the 
springs 93, arc individual. For every bank 115 

terminal Q there is a trunk line of three con­
ductors 114, 115 and 116 leading to a selec-
tor; and there is ,a]so a normal trunk line 
comprising the .conductors 117, 118 and 119 
leading to the connector banks. The sub- 120 

scribers' line conductors 120 and 121 termi­
nate in the springs 86 and 88 which, as has­
been stated, are common springs. When tha 
subscriber operates the line switch C and the 
plunger 60 engages the terminal Q, the sub- 125 

scribers' line conductors 120 and 121 are ex~ 
tended to the vertical and rotary trunk con­
ductors 114 and 115 and thence to the switch 
D. The connector switch F may·be of any 
suitable or approved type. The mechanical 130 



details of the first-selector and connector, as 
is well known, iire very much the same, al• 
though there is some 1i1aterial difference in 
.the circuits. The connector switch F is an 

5 improvement upon the connector disclosed in 
sa.,id connector patent and in application 
Serial No. 294,663, filed January 4, 1906: by 
T. G. Martin for improvement in common 
battery automatic telephone systems. The 

10 vertical and rotary line relays 122 and 123, 
respectin~ly, receiYe battery current through 
the windings 124 and. 125 of the d.iff1'lrential 
relay 126. The yertical and rotary magnets 
12i and 128 arc directly under the control 

llfi of the ,·erti-C'al line relay 122. The private 
mngnet 12D is controlled by the rotary line 
relay 123, and said private magnet 129 in 
'turn operates to release the side switch 
wipers 130, 131, 132 and 133 from first to 

20 second position, and :from se~nd 1l;o third 
position. The release magnet 134, when en­
ergized, operates to restore the side switch 
and switch-shaft wipers 135, 136 and 131. 
The ringer relay 138 performs t.he usual 

25 function of bridging the :ringer generator 
'ac1•oss the line o:f the called subscriber, while 
through the windings 139 and 140 of the 
relay 141 the called substation receives bat­
tery current for talking purposes. When the 

311Jl relay 141 energizes, the calling substation 
is then proYid.ed with battery current for 
talking purposes. 

A clearer understanding of the operation. of my improved system may be obtained by 
is considering its operation when one sub­

scriber calls another. Assume, for example, 
that the subscriber at substation A desires 
to call the subscriber at substation A' ,to 
which is allotted the line :ft-220, To call the 

40 number 220 the subscriber at substation A 
operates the calling device once fo:r each 
digit, in the weU-known manner. The pre­
liminary impulse for operating the line or 
individual switch C occurs when the calling 

:G\5 subscriber removes the receiver 2 from the 
switch-hook 3, whereby the hook in risin5\: 
permits the cam 35 to engage the ·grouna 
spririg 36. As a result the trip magnet 
63 of the • line switch C is energized. by 

50 a flow of current from ground G' to the 
spring 36, thence to the switch-hook cam 35 
and to the rotary line conductor 121, con­
ductor 142, cu.t-o:ff' relay springs 83 and 82 
to. the trip magnet 63, thence through said 

55 trip magnet to the conductor 143, motor 
magnet springs 110 and 109, winding of the 
motor magnet 95 to the battery lead 14.4, 
thence through battery B to ground G. As 
sooin. as the trip magnet 63 energizes, the 

@@ armature 71 is then attracted and the phm­
ger 60 is liberated and thrust into the bank 
terminal Q by the spring 7:l The motor 
magnet 95, upon energizing, attracts its ar-1 m!ltu.re 105, whereby the pawl 106 en.gages 

OE> th® rin.tchet wheel 96 and· rotates the said 

wheel ,one step. .,When the armature 105 is 
attracted against the magnet cores, the 
springs 109 and 110 disengage, thereby 
breakmg the energizing circuit through the 
motor magnet. The cam arm 100 being in 70 
engagement with the pin 101 is operated to 
advance the plunger shaft 94, and conse­
quently all idle plungers that may be in nor-
mal position are advanced one step to an­
other trunk corresponding to the terminal 7 5 
Q. Also, the wiper 99 is carried from the 
contact point 108 (which corresponds to the 
terminal Q) to the contact point 113, which . 
latter corresponds to the terminal before 
which the idle plungers are now resting. 80 
At the instant that the said plunger 60 en­
ters the said bank position Q the following 
springs are. pressed into contact: 88 and 89, 
90 and 91, 92 and 93, and 86 and 87. The 
engagement of the springs 90 and. 91 estab- 85 
lishes a circuit from ground G2 by way of 
the normal conductor 119 to the connector 
private bank contacts corresponding to the 
line that terminates in the line switch C, 
whereby a guarding potential is set up to 90 
prevent any subscriber from calling the said 
line after the calling subscrioer at substa­
tion A removes his receiver preparatory to 
making a call, as explained. The circuit 
over which the said guarding potential is 95 
established extends from ground G2 through 
the bank springs 90 and 91 to the private 
normal conductor 119, thence to the connec-
tor private banks. The closure of connec-
tion between the springs 92 and 93 also es- JWO 
tablishes a guarding potential at the master 
switch bank contact 108 over the following 
circuit: from battery B to the Mttery lead 
144, thence to the release magnet 64, and 
through the said magnet and springs 92 and 105 
93 over the conductor 145 to the said con-
tact point 108. It will be understood that 
the bank terminal Q, being the first bank 
terminal of the line switch, corresponds to 
the first segment 108 of the master switch nu1 
bank 0. The said guarding potential pro-
tects the seized trunk lines 114, 115 and. 116 
from being seized by other plungers. Sup-
pose that the master switch has operated. 
and carried the wiper 99 to the last contact 115 
point 146. - Now, when the motor magnet 95 
operates fo:r the next step, the wiper 99 en­
gages the contact point 108, upon which 
there is a guarding potential. An energiz-
ing circuit is established through the di-f- 120 ferential relay 97, which in turn operates to 
close an energizing circuit through the mo-
tor magnet 9/5. The current through the 
said relay 97 flows from the said contact 
108 through the wiper 99 to the common seg- ll25 
ment 98, thence over the c6nductor 147, through the winding 148 of the_ differential 
relay 97 to ground G3• When the differen-
tial relay 97 attracts its armature ·the dif­
f®irenti~l relay springs 111 and 112 are ll,36 
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pressed into contact, thereby closing an en­
ergizing circuit for the motor magnet 95 
from ground G4 through the said springs 
111 and 112 to the motor magnet springs 

5 110 and 109, thence through the said magnet 
95 to the battery lead 144, and through bat­
tery B to ground G. The motor magnet 
then operates to rotate the ratchet wheel 96 
one step for advancing the plunger shaft 94 

10 one step, and also the master switch bank 
wiper 99 one step, into engagement with the 
second segment. 113. The plunger shaft 
94 when thus advanced one step carries all 
idle plungers that are in engagement with 

15 the said shaft opposite the next bank ter­
minal, as previously explained. If there 
should be a guarding potential at the bank 
segment 113 of the master switch the dif­
ferential relay 97 will remain energized 

20 after the motor magnet armature 105 re­
turns to normal position and again closes 
connection between the springs 109 and 110. 
As a result the motor magnet 95 is ag_ain 
operated, whereby the plunger-shaft 94 and 

25 the master switch wiper 99 are advanced 
another step. This process continues as long 
as the wiper 99 continues to find segments 
with guarding potehtials. As soon as an 
idle segment is found, however, the ~nergiz-

30 ing circuit through the differential relay 97 
is l:,iroken, at which time the said relay in 
turn breaks the energizing circuit for the 
motor magnet 95 until the next subscriber 
makes a call. Furthermore, the closing in 

35 contact of the springs 92 and 93 completes 
an energizing drcuit through the lamp re­
lay 53 of the first-selector D, said circuit ex­
tending :from ground G0 to the side switch 
wiper A5, contact point 154, conductor 155, 

40 through the lamp relay 53, private trunk 
conductor 116, bank springs 93 and 92, 
through the release magnet ·64 to the battery 
lead 144, thence through battery B to 
g-round G. Although the trip. magnet 64 is 

45 mcluded in this c1rcuit, the said magnet 
does not energize, since the relay 53 is 
woup_~ to a high resistance. The lamp re­
lay" 53~ upon energizing, closes the springs 
156 and 157 in contact, whereby a circuit 

60 is closed through the signal lamp 54 extend­
inK from ground G1 through the springs 
157 and 156, through the lamp 54 to the con­
ductor 158, heat-coil springs 159 and 160 to 
the battery lead 144, thence through battery 

55 B and to ground G. The glowing of this 
lamp indicates to the exchange attendant 
that its allotted first-selector D has been 
seized by a, line switch. When the side 
switch wiper passes to second position the 

60 lamp relay 53 deenergizes and the signal 
disappears. The closure of connection be­
tween the springs 8'6 and 87 extends the 
calling subscriber's vertical line conductor 
120 to the vertical trunk conductor 114 and 

115 to the side switch wiper 42 of the first-se-

lector D. The closure of connection be­
tween the springs 88 and 89 in a similar 
manner extends the subscriber's rotary line 
conductor 121 to the rotary trunk conduc­
tor, 115 and to the side switch wiper 43 of 70 
the selector D. The subscriber has thus es­
tablished connection with the selector D and 
is ready to begin operating his calling de­
vice for the first digit. The first digit be-
ing 2, the subscriber operates his dial ac- 75 
cordingly, grounding the vertical line con­
ductor 120 each time that the spring 12 is 
pressed onto the ground post 22. As a re­
sult the vertical line relay 4 7 of the first­
selector D is energized by a flow of current so 
from the substation ground G' through the 
springs 20 and 21 to the ground post 22, 
thence thro~1gh the spring 12 to the wrtical 
line conductor 120, line switch !Jank springs 
8G and 87, vertical trunk conductor 114, side 85 
switch wiper 42 of the selector D, conta,ct 
point 161, rnrtical line relay 47, conductor 
158, through the heat-coil springs 159 and 
!GO to the battery lead 144, thence through 
battery l3 aRd to ground G. Each time that 90 
the vertical line relay 4 7 energizes, the line 
relay spring 162 is pressed onto the ground 
post 163. The vertical magnet 48 is there-
by energized and the wipers 39, 40 and 41 
of the selector D are raised to the second 95 
bank level opposite the first contact of said 
level. The energ-izing circuit for the said 
vertical magnet 48 extends from ground G5 

through the springs 163 and 162, private 
springs 164 and 16;5 to the vertical magnet 100 
48, conductor 158, through the heat-coil 
springs 159 and mo, thence to the battery 
lead 144, and through battery B to ground 
G. The spring 14 is then pressed onto the 
grohnd post 22, grounding the rotary line lOii 

cemductor 121 and energizing, therefore, the 
rotary line relay 49 of. the selector· D. ·The 
energizing current passes from ground G' 
to the rotary line conductor 121, through the 
line switch bank springs 88 and 89, rotary 110 
trunk conductor 115, side switch wiper 43 
of the selector D, contact point 166, to the 
rotary line _,;relay 49, conductor 158, thence 
through the heat-coil springs 159 arid 160 
to the battery lead 144, and through battery 11 ii 
B to ground G. The rotary line relay, upon· 
energizing, presses the line relay spr.ing 167 
onto the ground spring 163, thereby estab­
lishing a circuit through the private magnet 
46 from ground G5 through the springs 163 120 
and 167 to the private magnet 46, through 
the said magnet to the conductor l'&S8, to the 
heat-coil springs 159 and 160, and to bat-
tery lead 144 thence through battery B and 
to ground G. The private magnet, upon 12.5 
energizing and deenergizing, permits the 
selector side switch to pass from first to 
second position, permitting the side switch 
wipers 44 and 45 to engage the contact 
points 167' and ~68, respectively. The do- 130 
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sure of connection between the side switch 
wiper 45 and the· contact point 168 sets up 
an energizing circuit for the rotary magnet 
50 from ground GG through the side switch 

5 wiper 45, to the contact point 168, conductor 
169, interrupter springs 170, rotary magnet 
50, conductor 158, through the heat-coil 
springs 159 and 160 to the battery lead 144, 
thence through battery D to ground G. The 

. 1 o said rotary magnet 50 then operates to ro­
tate the wipers 39, 40 and 41 of the selector 
D into engagement ,vith. a trunk line lead­
ing to some idle connector switch, and in the 
particular case under consideration to the 

15 connector switch F. If the wipers have to 
pass over busy trunk lines, as soon as the 
prirnte wiper 41 engages a grounded con­
tact point the prirnte magnet 4G again ener­
gizes, locking the side switch in second posi-

20 tion. The energizing circuit for said private 
magnet extends from the gi;ounded terminal 
G of battery 'D through an occupying switch 
(not shown) to the private wiper 41, thenc.e 
over the conductor 171 and through the 

25 .~ack-release relay52tothe side switch wiper 
44; contact point 1G7', private magnet 46, 
thence through said magnet to the conductor 
158, through the heat-coil springs 159 and 
100 to the battery lead 1-l!, aml through bat-

30 tery B to ground G. The private magnet 46, 
upon thus becoming energized, locks the 
grounded side switch wiper 45 in engage­
ment with the contact point 168, whereby the 
rotary magnet 50 is energized step-by-step 

35 until the wipers are carrieLl beyond the last 
busy trunk line. At the instant that the 
prirnte wiper le,wes the last busy contact 
point, the energizing circuit through the 
prirnte magnet 4G is destroyed, and as a 

40 result the selector side switch passes to third 
position. If however, there are no busy 
trunk lines, the rotary magnet 50 releases 
the side switch to third position as soon as 
the wipers are carried into engagement 

45 with the first trunk line. As soon as the side 
switch passes to third position, as stated, 
the subscriber's line conductors 120 and 121 
are extended to the conductors 172 and 173, 
which in this case, it is assumed, lead to the 

50 connector switch F. The extension of the 
line occtirs, of course, as soon as the side 
switch wipers 42 and 43 engage the contact 
points 174 and 175, respectively. Not only 
is the subscriber's line thus extended, but a 

55 guarding potential is also established at the 
private wiper 41 when the side switch wiper 
44 passes onto the grounded contact point 
176 for protecting the seized trunk line :from 
interference by other calling subscribers. 

60 This guarding potential is established from 
ground G8 to the contact point 176, thence 
through the side switch wiper 44, through 
the back-release relay 52, conductor 171 to 
the private wiper 41. It will be necessary, of 

65 course, that the energizing circuit for the 

roti1ry magnet 50 (to which rrfrrrnre ha;; 
aln•ady been made) be destroyed wlien tlte 
idle trimk line is seized. This occurs when 
the grounded side switch wiper 45 leaws the 
contact point 168. Also, when the groullllP<.1 70 
side switch wiper 45 passes to third position 
in contact with the point 177, an energizino­
circuit is establishe(l through the grnup 
lamp 58 extending from grournl G" tlirotwh 
the side switch wiper 45, contact point 177, 7 5 
l'Oncluctor 178, through the lamp 00 to thu 
batkry lead 144, thence through battery n 

· and to ground G. The glowing of the sai<l 
lamp in<.licates to the excbmge attendant 
that so!lle selector of the grol!p to which se- so 
lectot· D Lelongs has operated and -.;eize(l fl 
trunk line leacli11g to the connector switchp,;, 
The lamp • 58 continues to glow as Jong a,; 
any of it,; group selector side switch wipers 
45, 4,>', 40",.etc., (which latter t\VO it is as- 85 
sumecl belong to other s,,itches) rerna in in 
third position. The second digit of the 
number called being 2, the calling subscriber 
operates his dial again accordingly, ns a re-
sult grounding the vertical line conductor 90 
120, when the spring 12 meets the gronml 
post 22. The ,·ertical line relay 122 of the 
connector switch F is, therefore, energize(l 
twice by a flow of current from the sub­
station grountl G' to the Yertical line con- 95 
ductor 120, tlwnce through the line switeh 
bank springs SG and 87 to the .-ertical tt'llnk 
conductor 111, thence to tlw siclP s"·itch 
wiper 42 of the selector D, contaet point l 1·k 
YPrtil'al line wiper 3!), wrti('al b'trnk con~ 100 
(luctor 172, YPrtical line rehy 122, ,ri]l(ling 
124 of the differential rl'la,· 12G to the liat'.-
tcry lPatl 144, thence throi'1glt batter.,· B to 
ground G. Thi,; circuit, thPn, compri:--e,.; tlw 
winding 12cl: of the diffrrentinl rela,· 1:26, ,.;o 105 
that the said diffc1·ential relay enct'.gizc•s· ,-;jc· 
multaneoi1sly with the Yertical line n'lay 
122; but the said energization prod11cPs 110 
effect at this stage. The nrtical line rela)· 
122, upon energizing, pres,;es the line relay no 
spring 179 into engagPment with the gromhl 
spring 180, as a resnlt operating the nrticnl 
magnet 127 twice by the establishilwnt of n 
circuit from ·ground G9

, through the :--prings 
180 and 179, through the private magnet 115 
springs 18;1. and 182 to the side switch "·ipPr 
133, thence through the contact point 183 and 
vertical magnet 127 to the battery lracl lH, 
thence through batu.-ry B arn1 to ground G. 
As is well known, the wrtical magnet 127 120 
then operates to raise the switch-shaft 
wipers 135, 136 and 137 of the conrwctor F to 
the second bank lewl. The connector hn \'-
ing been thus operated, then when the rotary 
impulse spring 14 engages the ,gronncl post 125 
22 the rotary line conductor 121 is grmmded 
once, energizing the connector rotary l inc 
re1lty 123 over the following circuit: from 
ground G' at the substation A to the rotary 
line conductor 121, through the line switch :urn 
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bank springs 88 and 89 to the rotary trunk private magnet 139 energizes and deenergizes 
conductor 115, thence to the side switch wiper as heretofore explained; At the instant that 
43 of the selector D, contact point 175, ro- the said side switch passes to third position: 
tary line wiper 40, rotary trunk conductor the connector side switch wipers 130 and 

5 173 to the rotary line relay 123, thence 131 having engaged the contact points 187 70 
through the differential relay winding 125, and 188 extend the calling subscriber's line 
back-bridge relay springs 184 and 185 to the conductors into connection with the normal 
battery lead 144, thence through battery B conductors 189 and 190 which lead to the 
and to ground G. The differential relay called line. Furthermore, when the side 

10 126 again energizes, but still to no effect. switch pas$eS to third position a guarding 7 5. 
The rotary line relay 123, however, presses potential is established for protecting the 
the line relay spring 186 onto the ground called line. This potential extends from 
spring 180, as a result energizing the pri- ground G10 to the contact point 207, side 
vate magnet 129. • The circuit established switch wiper 132 to the shaft wiper 13"{, 

15 extends from ground G0 to the springs 180 which latter engages the private contact of s·o 
and 186, to the private magnet 129, back- the called line. The said guarding potential 
bridge _relay springs 184 and 185 to the alrn closes an energizing circuit through the 
battery lead 144, and through battery B to cut-off relay 149 of the line switch J, there­
ground G. The private magnet, upon ener- by removing the short-circuit from across 

20 gizing and deenergizing permits t.he con- the ver_tical and rotary line conductors of 85 
nector side switch to pass to second position, the called substation at the line switch J, 
and, among other results, shifts the side -and connecting the vertical normal con.­
switch wiper 133 into engagcn,.ent with the duetor 189 with the· vertical line conductor 
contact point 187'. The rotary magnet 128 196 when the springs 150 :md 151 engage. 

25 is thus substituted for the vertical magnet In order to signal the called subscriber the ~O 
127, as far as the control thereof by the ver- calling subscriber presses the signaling 
tical line relay 122 is concerned. The third button 28i ca1:rying the spring 29 into 
digit of the desired number being naught, engagement with the gi·ounded contact 
the calling subscriber operates his dial to point 31. As • a result the vertical line 

30 ground the vertical line conductor 120 ten conductor 120 receives a current im- 95 
times. As a result the vertical line :relav pulse from the substation ground G', ~ound 
122 of the connector F is energized ten springs 20 and 21 to the contact pomt 31, 
times, and the line relay springs 179 and 180. s:ering 29, thence through the springs 26 and 
operated accordingly. The rotary magnet 21 to the vertical line conductor 120. 

35 128 is energized each time over a circuit ex- Grounding said conductor operates the con- HIO 
tending fro:m ground G0 through the line nector vertical line relay 122 and also the • 
relay springs 180 and 179, and through the differential relay 126, o,Ter circuits that 
private springs 181 and 182 to the side switch have been pointed out. The operation of 
wiper 133, thence through the contact point said relays 122 and 126 causes the energiza-

40 187' and the rotary magnet 128 to the bat- tion, of the connector ringer relay 138 over. 105 
tery lead 144, thence through battery B and the. following circuit: from ground G0 at the 
to ground G.. The said rotary m!l,gnet then connector through the line relay sp:rings 180 . 
operates to rotate the shaft wipers 135, 136 and 179, private springs 181 and 182 and 
and 137 step-by-ste,p. onto the tenth· contact side switch wiper 133 to the contact point 

45 of the second !ff\,Tel of the connector barik 191, to the ringer relay 138, thence through 1'1.6 
from which terminal leads a trunk line that the differential relay springs 192 and 193 
extends to the called subscriber's line :fl:220. to the battery lead 1~ and. through bat-
The ·rotary line conductor 121 is again tery B to ground G. uf course, since the 
grounded once, energizing the rotary line .differential 1-'lelay 126 is energized, and said 

50 relay 123 of the connector F over a circuit springs 192 and 193 are in c:ontact, the en: lll5 
that has been pointed out. The said ro- ergization of said ringer relav 138 bridges 
tarJ~ line relay then presses the springs 180 the ringer generator H across the normal 
and 186 into contact, as previously ex- cc,nductors 189 and 190, whereby ringing 
plained, with the result that the private current is projected over the normal line 

55 magnet 129 is again energized. Energizing conductors 189 and 190 to the substation l.20 
the rotary line relay 123 at this time pro- #220 for operating the ringer at the said 
duces one of two results, namely the release substation. The path of the ringing cur-
of the connector· side switch from second :reut is as follows: from the :ringer generator 
to third position and establishing the desired H through the ringer relay springs 194 and 

60 connection, or the busy-release of the con- 195, and through the side switch-wiper 130, ur. 
nector switch if the desired line is ,busy. contact point 187, wiper Jl.35 to the vertical 
The former result wUI first be considered,. normal conductor 189, thence. to the vertical 
namely the release of the connector side line conductor 196, condenser 197, through 
switch from second to third position. The the ringer 198 at. substation =tf:220, springs 

!Gl~ release of the side switch occurs when the 199 and 200 to the rotary hne conductor mo 
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201, thence over the rotary normal conductor 
190, wiper 136, contact point 188, side switch 
wiper 131, ringer relay springs 202 and _2_03 • 
to the ringer generator H again. The sub-

5 scriber at substation #220, upon res.Pond­
ing, bridges his transmitter 204 and prm1ary 
winding 205 of the induction-coil 206 across 
his line conductors 196 and 201. When the 
connector side switch passes to third posi-

·10 tion, as explained in the foregoing, the bat­
tery B is bridged across the line for furnish­
ing talking current thereto, and when the 
called subscriber's hook rises the back-bridge 
windings 139 and 140 of the relay 141 be-

ll.5 come energized over the following circuit: 
from ground G10 to the connector side switch 
contact point 207 (which latter has been 
engaged by the side switch wiper 132), 
through the side switch wiper 132, ro-

20 tarv back- bridge winding 140, thence 
through the ringer relay springs 208 and 
202 to the side switch wiper 131, contact 
point 188, rotary line wiper 136, rotary nor­
mal conductor 190, rotary line conductor 

25 201, primary winding 205, transmitter 204, 
and through the springs 209' and 210 to the 
vertical line conductor 196, springs 150 and 
151, thence over the vertical normal conduc­
tor 189, vertical line wiper 135, contact point 

30 187, side switch wiper 130, vertical back­
bridge winding 139, through the springs 152 
and 193 to the battery lead 144, and through 
battery B to ground G. The back-bridge 
relay 141, upon energization, presses the 

35 springs 184 -and 209 into engagement', thus 
connecting batteryi B across the line of the 
calling subscriber as follows: from ground 
G10

, side switch wiper 132, through the back, 
bridge relay springs 209 and 184,. winding 

40 125 o:f the differential relay 126, rotary line 
relay 123 to,the rotary trunk conductor 173, 
and through the selector D and line switch 
C to the rotary line coll.ductor 121, primary 
winding 5, transmitter 7, springs 26 and 27 

45 to the vertical line· conductor 120, thence 
through the vertical line relay 122 of the 
connector F, and through the winding 124 
of the differential relay 126 to the' battery 
lead 144, thence through battery Bto ground 

50 G. The two substations A and A' being thus 
supplied with battery current, communica­
tion may be carried on over the conductors 
shown by the heavy lines ih Figs. 1 and 2. 
The release of the central office switching 

56 apparatus occurs when the calling subscriber 
hangs up his receiver and, grounds his ver­
tical and rotary line conductors 120 and 121 
simultaneously, thereby producing a release 
of the switches through the medium of 

60 which the connection has been established: 
As the switch-hook 3 descends the release 
springs 32, 33 and 34 are pressed into con­
tact, whereby the vertical and rotary line 
relays 122 and 123 of the connector F are 

~5 energized,. together with the differential re-

lay 126, in the following manner: The pri­
mary result of grounding the rotary line 
conductor 121 is to unbalance the differential 
reiay 126 by shunting or short-circuiting the 
winding 125 between the ground G' at the 70 
substation A and ground G10 at the con­
nector F. The shunting or short-circuiting 
branch may be traced from the substation 
ground G' to the ground springs 20 and 21, 
thence to the rele.ase springs 32 and 33, to 75 
the rotary -line conductor 121, line switch· 
bank sprmgs 88 and 89, first-selector side· 
switch wiper 43, rotary wiper 40, trunk con­
ductor 173, rotary line relay 123, winding 
125 of the differential relay 126, back-bridge 80 
relay springs- 184 and 209 to the side switch 
wiper 132 and to ground G10

• The differen-
tial relay immediately energizes by the flow 
of current through the winding 124 by rea -
son of the ground connection to the vertical ~ 5 
line conductor 120. The magnetizing cur­
rent flows from substation ground G' to the 
ground release spring 32, thence through the 
release springs 33 and 34 to the vertical line 
conductor 120, line switch bank springs 86 9o 
and 87, connector vertical line relay ·122, 
winding 124 of the differential relay 126 to 
the battery lead 144, thence through battery 
B fo ground G. The differential relay 126, 
upon energizing, separates the spring 152 95 
from the spri_ ng 193, and carries the springs 
193 and 192 into engagement. _ The former 
of said springs, namely the springs 152 and 

. 193, as already explained, are comprised in 
the energizing circuit of the back-bridge re- 100 
lay 141, so that as soon as the said springs 
separatt:l, the said rehiy 141 deenergizes, 
whereby the spring 184 leaves the ground 
spring 209 and returns into engagement with 
the non-grounded battery spring 185. The 105 
effect of th~s last operation is to remove the 
shunt from the differential relay winding 
125 in series with the rotary line relay 123, 
as. already described, establishi~g a circuit 
through said relay and winding, whereby a llO 
current-flow is set up in a reverse direction, -
further strengthening the differential relay 
126 and reeri.ergizing the rotary line relay 
123. Under thern conditions ~he line relays 
122 and 123 are energized, whereby the 115 
trunk-release springs 212 and 213 •• are 
pressed into contact while .the differential 
relay springs 193 and 192 are in engagement, 
with the result that an energizing circuit is 
established through the release magnet 134 120 
of the connector F.in series with the back­
release relay 52 of the selector D. The re­
lease magnet 134 of the connector, upon 
energizing, restores the side switch and the • 
switch-shaft to normal position in the well- 125 
known manner, at which ·time the line. and 
private wipers 135, 136 and 137 are, of 
course, disconnected from the normal con­
ductors 189, 190 and 214. The energizing of 
the back-release relay 52 carries the back~ lSO 
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release relay , springs 215 and 216 into en- the :force bJi which the same plunger is re­
gagement, as a result energizing the release stored. A description of how this occurs is 
magnet 51 from ground G11 through the said as follows: When the plunger 60 is in nor­
sprmgs 216 and 215, through the release mal position the armature 69 of the release 

5 magnet 51, heat-c9il springs 15~ and 160 to magnet 64 is resting against the stop 78 and 70 
the battery lead 144, thence through battery cannot, therefore, be further lowered .. Fur-
B to ground G. The selector release magnet, thermore, the spring 72 is maintained under 
upon energizing, draws its armature into tension, and when the armature 71 is with­
position to release the switch when the re- drawn from the plunger arm 61, since the 

10 lease springs at the substation disengage, as spring 72 extends behind the pivot 77 o:f the 7 5 
described in connection with the said selector arm 61, the s,jd arm is necessarily rotated • 
patent. In the same manner that the con- about the pivot 77 in a counter-clockwise 
nector controls ·the energization of the re- direction (Fig. 5) by the spring 72, at·which 
lease magnet 51 of the selector D, the said time the plunger 60 is carried into engage-

15 release magnet 51 in turn controls the ener- ment with the bank springs. Now, after the 80 
gizing circuit o:f the release magnet 64 of plunger has been operated, if the release 
the switch C. This is done through the me- magnet 64 energizes, the armature 69 is at­
dium of the springs 217 and 218 which are tracted, and since the plunger 60 is pre­
under the control of the armature of the re• vented from further entering into the bank; 

20 lease magnet 51 of the selector D. There- the tension is restored in the spring 72 by 85 
fore, when the armature of the release mag- the raising of the armature 71, and conse-
net 51 is attracted, an energizing circuit is quently by the raising of the lirik 73. It will 
set up through the release magnet 64 of the be evident that since the link 73 is attached 
switch C when the springs 21'.7 and 218 are to the screw 7 4, and to the left of the pivot 

25 brought into contact, wlnch energizing ,..;,._ 75 o:f the armature 71, thb tension in the 90 
cuit extends from ground G12 through the spring 72 rotates the armature 71 so that the • 
springs 218 and 217, conductor 116, bank catch 79 falls into locking position with the 
springs 93 and 92, through the release mag- arm 61. It will also be evident that when 
net 64 to the battery lead 144, and through the magnet 64 deenergizes, the armature 71 

30 battery B to ground G. When the release will be pressed downwardly by the spring 95 
magnet 64 energizes, the armature 69 is at- 72 until the armature 69 reaches the stop 'i'S. 
tracted, whereby the armature 71 of the trip The busy-release of the connector F follows 
magnet 63 is raised and the catch 79 engages as a result of the energization of the rotary 
the terminal 80 o:f the plunger arm 61, re- line relay 123, if the called line is busy, as 

35 maining thus in readiness to restore the line follows: The said relay 123, upon energizing,· 100 
switch when the release magnet 64 deener- energizes the private magnet 129, as pre­
gizes sufficiently. As soon as the substation viously described, which latter in turn 
release springs 32, 33 and 34 separate, the presses the springs 219 and 220 into contact. 
energizing circuits of the rotary and· vertical As soon as the said springs 219 and 220 en-

40 line relays 122 and 123 of the connector F gage, the release magnet 134 is placed in Hl5 
are destroyed. As a result, the energizing connection with the private wiper 137 (since 
circuit through the release magnet 134 and the side switch wiper 132 is now in second 
the back-release relay 52 is broken. The de- position), which wiper 137 has been pre­
energization of the back-release relay 52 in viously rotated onto a grounded contact. As 

45 turn causes the deenergization of the selector· a result a flow of current is sent through the 110 
release magnet, with the result already release magnet 134 from the grounded pri­
stated, causing the deenergization of the re- vate wiper 137 to the side switch wiper 132, 
lease magn:et 64 of the line switch C. When to the private magnet sprin~s 220 and 219, 
the release magnet 64 of the said line to the release magnet 134, drfferential :relay 

50 switch deenergizes, the retracting spring '72, springs 192 and 193, thence to the battery 115 
through the medium of the armatures 69 lead 144, and through battery B and to. 
and 71, withdraws the plunger 60 from its ground 'G. 'The release magnet 134, upon 
operated condition into normal engagement energizing, releases the connector switch­
with the plunger shaft 94, as a result de- shaft and restores the connector side switch 

55 stroying, of course, the energizing circuit of to its first position, returning the vertical 120 
the cut-off relay 62, removing the guarding magnet 127 to the control of the vertical re­
potential from .the master switch bank O 

1 
lay 122. , Therefore, if the calling subscriber 

and from the connector bank, and discon- (Fig. 1) presses the signaling button 28 
necting the calling sub~criber's line switch and grounds the vertical line conductor 

'60 from the .first-selector. The. calling sub- · 120 he operates the vertical line relay 122, 125 
scriber thus restores all of the sv,itching ap- which latter in tum operates the vertical 
paratus w!1ich he ?riginally ,brough_t in!o m~gnet 127. _The vertical magnet armature 
use. It will be noticed that the sprmg t2 raises the switch-shaft, so that the normal 
of ~he line s,,,i.tch C s1~ppli_es the :force by post arm 221 permits the switch-shaft spring 

IIJ:fi wluch the plunger 60 1S tnpped, and also 222 to corri.e into contact with the spring :i.30 



223, and the busy-signaling current is sent 
to the calling subscriber's station. The call­
ing subscriber, upon hearing the busy-signa1, 
will understand that the desired line is fo 

IS service, and will release the switching ap­
paratus by hanging up his receiver. The 
vertical and rotary line conductors 120 and 
121 are again grounded simultaneously over 
circuits that have been explained, whereby 

10 the vertical and rotary .line relays 122 and 
123 of the connecter, together with the dif­
ferential re.lay 126, are energized at the 
same time. The circuits for energizing said. 
relays have already been pointed out. It 

lHi will be evident then that the line relays 122 
and 123 will carry the release springs 213 
and 212 into engagement at the same time 
that the differential relay 126 carries the dif­
ferential relay springs 193 and 192 into en-

20 gagement, setting up, therefore, the energiz­
ing circuit for the release magnet 134 in 
series with the back-release relay 52 o:f the 
selector D, as already explained. As a re­
sult the connector is released and the release 

25 magnet 51 of the selector D is energized, 
which in turn energizes the release magnet 
64 or the switch C. The energized relays 
and magnets, of course, remain so until the 
ground connections· to the line conductor.$ 

30 120 and 121 are broken, at which time the 
switches become fully restored, as has al­
ready been explained. In the master switch 
E special provision is made in the differen­
tial relay 97 whereby the said relay may be-

35 come energized by either a positive or a 
negative guarding potential at the contact 
points a. Suppose that the release magnet 
51 remains energized for any reason at any : 
time after the line switch C becomes trunked 

60 to the seiector D; then since tl{e spTings 217 
and 218 are in engagement a grounded posi­
tive potential appears at the contact point 
108-instead of a negative potential, as pre­
viously expfained-by way of the conductors 

iJ/.'i 116 and 145. Now, when the wiper 99 en­
gages the said contact point and the common 
plate 98, the differential relay 97 becomes 
energized over a circuit extending from 
ground G:12 through the springs 218 and 217, 

l.H) private conductor .116, co:nductor 145, con-• 
tact point 108, w·i.per arm 99 to the plate 
:98, conductor 141!, through the winding 224 
of the differential relay 9'{ to the bttttery 
lead 144,, thence t111·ough battery }j; and to 

::i5 ground. G. H it were not :for this provi-­
sion the master s·v,itch would becmTHl stuck 
":~rl112in t!~---2; wi!)e1-- '99 fi11,ds ~" pos~ti'V(3 01" 
;groundei.( }?otential; anc:t !01-- a satisf.actbry 
opsratioti nf th.e svste;n it Js _;desb:;ab1cs that 

~1~s1;;i~:!~tiir ~'i~f ~tii~;~ 

prises a heat-coil 55. The said heat-coil is 
included in a series circuit between the main 
battery and the lead that supplies current 
to all of the circuits of the switch D. If for 
any reason the line becomes grounded and a '70 
circuit is established through the heat-coil 
55 which is maintained for a considerable 
length of time, said heat-coil blows, and the 
star-wheel part of the heat-coil, becoming 
unsoldered, revolves and permits the springs 75 
225 and 226·-to come into contact, and the 
springs 160 and 159 to separate, the latt_er 
two breaking the batt~ry lead circuit at the • 
switch D. It is found that ordinarily if, 
for example, both sides of the line of the 80 
subscriber # 500 become grounded perma­
nently, owing to some trouble, the line switch 
C will trip in onto a trunk, for example, the 
trunk that leads to the switch D. As soon 
as the ·switch C trips-in, the line relays 4'"{ ll5 
and 49 of the selector D will then pull up 
simultaneously and remain so. When the 
line relays pull-up, the release magnet 51 
becomes energized as a result, which in turn 
energizes the release magnet 64 of the switch. 90 
C. The said relays and magnets all remscin 
energized until the heat-coil 55 blows. When 
the said coil blows, the relays 41 and 49 will,· 
of course, deenergize, since the connection to 
battery for the said relays is then broken !15 
between the heat-coil springs 160 and 159. 
VVhen the said relays deenergize, the release 
magnet 51 deenergizes also, and the release 
magnet 64: of the switch C deenergizes as a 
:result, thus restoring- the switch. As scon 10@ 
as the cut-off relay 62 regains its normal 
position and closes the circuit through the 
~rip mag"Ilet 63, th0 switch C will al)Xain tl'il)-
m and move onto the next trunk line fo 
some other switch similar to the switch D, 1015 
the heat-coil of which will in time be blown. 
This operation will occur with each trunk 
line until all the selector switches of the 
group are put out of service. V\Tith the u­
rungement show·n, however, the deene1·giz- 11 e 
ing of the release magnet 51 is not permitt:sd 
to produce the deenergization of the 1·ekase 
~1}1~net 64 of the switch C . if the hen:,(~co,H 
5/:l 1s blffwn, because a permarnmt au:ir.111,:,,ry 
energizing ci:rcuit is established throµgh.the lU:, 
rGlaase m.ag11et 64 of tl:L1a switcl1 1,C us sco~rt ~.~si 
tho l1ea~~-ee-il sprine)~ :?25 and 226 con110 :b1to 
co:ntact, coui•::y~~'.) '~vhe11 tJh.e heat-coil. :ls 
t·estoredl 1to ao:rmal :)Jsition the individu1:,l 
[n:vitcl1 ,o is restor1sr] ··uJt tl1e sarne tin:1.e. 1I't~1G 3J~ir: 
sriid auxili~l"J circuit :{~,r the release ,cus,,,·,.,.,,~," 
10":!: IllB!J' be traced ~::rn1:11 g;rou11d 13-1

,1 nt 
so1ector D through i:Jt0; sign11J 1·alay 
5'2, "'Pr:n,n·s 2' 0 5 ;;in(' S")3 ,:•o tb"· •1·h-:rr1 or 
~1:D:f'j:{·se 

1

-'e~:.n(d'~~c·t~r ~ • I.,., v the;~c~·- ti;;.Ol\~).? ·:~''.!·(,~:; I~H.' 
Iin.e s1;vitci1 banl~ s y,:•::J,:1)[!;8 9,g [\XId !Jiq, .: , .. ~>~:~ 
ttn~ough. ;~hrj JceleHse ucc,i:?;I1e,G G~~ ·t~c> -~Jie 
11.:J::i.d 1 ~·~tJ.:~ tl1t"3nce JJ ~·~?! 
•• ,., .,- F'n r;! c+. 'Il1e sni 
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exchange-that is, it may be made common 
to all the selector switches 0£ the exchange, 
or to a part 0£ the selectors, and is adapted 
to become energized in series with any re-

5 lease magnet 64 0£ any line switch C 0£ the 
exchange or section to which it is allotted. 
Upon energizing, the said relay closes a local 
circuit by pressing the springs 227 and 228 
into contact, in which circuit is included 

10 the signal bell 229. The said circuit may be 
traced from ground G16 to the springs 228 
and 227, bell 229 to the ringer generator 230 
and back to ground G10

• The bell 229 is, of 
course, designed to call the switchboard at-

15 tendant's attention to the £act that some 
switch is in trouble in the exchange. Not 
only does the said relay energize to give an 
audible signal, but the lamp 56 (which is a 
group lamp) provides a visual signal-that 

20 is, the said lamp is adapted to light when­
ever any one 0£ the switches allotted to the 
group of individual switches to which the 
individual switch C belongs is put out of· 
service. The relay 57 may be allotted to 

25 only a part 0£ the exchange if desired. As 
indicated in Fig. 3, the lamp 56 may be con- • 
sidered as belonging to one group 0£ selec­
tors, the lamp 56' to another group of selec­
tors, and the lamp 562 to another group of 

30 selectors, while the relay 57 is adapted to 
energize whenever a circuit is established 
through either of said lamps. It is there­
fore evident that when the relay 57 energizes 
and delivers an audible signal, the attend-

35 ants will see ,vhich light is burning and will 
at once know in which sub-group the trouble 
may be found. Of course, trouble may be 
found in one of the groups or in_all of the 
groups, which fact will be indicated by the 

40 lamps. The attendant is, therefore, enabled 
to locate trouble quickly and remedy the 
cause. Hence it will be seen that when the 
heat-coil 55 blows and i·emoves the battery 
connection from the switch D, if the re-

45 lease magnet 51 has energized, although the 
selector releases, the line switch C does not 
release, but remains on the trunk line to pre­
vent the said line switch from causing trou­
ble on the other trunk lines, and at the same 

50 time a signal is given to indicate the trouble. 
Referring to Fig. 1, it will be understood 
that the lamp 56' • is common to any sub­
group of selectors, and that the lamp 562 is 
common to any sub-group of selectors i but 

55 the heat-coils 55' and 552 are, o:f course; in­
dividual to some one o:f the switches of their 
respective groups, said heat0.coils being 
shown. to simply indicate the circuits. The 
lamp 58, as shown, is adapted to light when 

60 any of the side switch wipers 45, 45' and 452, 

which belong to the selector switches of the 
same group, pass to third position, thus in­
dicating at a glance if any of the selector 
switches have trunked through to the next 

165 set of switches. One terminal of .. said lamp 

is permanenpy connected to battery B, while 
the said side switch wipers are all connected 
to ground. As shown in Fig. l, the heat­
coils 235 and 236 are allotted to first-selec­
tors of the group to which selector D be- 70 
longs, and any one of the said heat-!)oils 
blowing closes a circuit through the signal 
lamp .56 which is allotted to this particular 
group of first-selector switches. As pre­
viously explained, the lamps 56' and 562 75 
are individual to their respective groups in 
the same manner in which the lamp 56 is 
individual to its group. It will be under­
stood that locking a grounded individual 
switch onto a trunk line will maintain a 80 
guarding potential at the master switch 
bank contact corresponding to the seized 
trunk line, _thu~ preventing any subscriber 
:from plungmg m onto the established con­
nection. This method of automatically. 85 
supervising is especially adapted to an auto­
matic district system, in which case the in­
dividual switches and the connectors • will 
be located at sub-centrals, while the selector 
D will be located at the main exchange; and 90 
from the main exchange it will be possible 
to detect at once which switches at the sub­
centrals are in trouble. Said sub-centrals 
may comprise a group of one hundred line 
switches and a percentage number of con- 95 
nectors, and at the main exchange there will 
be provided a set of selector switches for 
each sub-central station. In that case, if 
only first-selectors are used at the main ex~. 
change for trunking purposes. the system l.00 
would be limited to a comparatively small 
number of sub-central offices; but in case': 
that a larger system is desired additionar 
selectors may be added, as is well known. 

The relays and magnets may he wound to l.05 
any suita:ble resistance, but with a central 
battery of fifty volts good results have been 
obtained when the lamp relay 53 is wound to 
a resistance of fifty-five hundred ohms, the 
differential windings 224 and 148 of the re- no 
lay 97 to fifteen hundred ohms each, and the 
trl.p magnet 63 to a resistance of six hund1·ed 
ohms. 

Thus it will be seen that the blowing of 
the heat-coil when a subscriber's line is ll.5 
grounded 1:1,utomaticaHy releases the seized 
first-selector without releasing the individ-
ual switch allotted to the grounded line. 
When the attendant restores or :resets the 
heat-coil, the individual switch win then be 120 
released, providing the abnormal ground at 
the subscriber's station has in the meantimlll 
disappeared or been removed. Consequently, 
I provide means for supervising the outlying 
individual switches from the central station, 1.25 
making it possible to 1·emedy various kinds 
of outlying trouble withou_t the necessity of 
sending a trouble-man out of the exchange. 
·with .the arrangement shown, the attendant 
at the central exchange can release the sub- 130 



scriber's individual switch by simply press­
ing the armatures of the line relays 47 and 
49 of the seized first-selector. 

'With further respect to the subscriber's 
5 individual switch C, it will be seen that 

each plunger is adapted to occupy a trunk 
line without closing electrical connections 
between the same and the subscriber's tele­
phone line. In other words, a subscriber 

10 may be occupying a certain trunk line with­
out having his line connected therewith, and 
without using his telephone. fo such case 
the occupied or selected trunk line remains 
occnpie<l until the last trunk line i.n the 

15 bank has been seized by some other sub­
scri'ber; then the plunger which has been 
temporarily held in an intermediate 01· half­
way position is caught by the flange on the 
shaft 94 as the latter returns to normal po-

20 sition or starting point, thus allowing the 
plunger to completely _withdi:aw _:from the 
terminal of the trunk ]me which 1t was oc­
cupying~-ai1d to swing into line with all 
other, plungers which are at that time in en-

25 :n·agement with the shaft. Consequently, 
~houid a subscriber call and use a trunk line, 
he may then can again and use the same 
trunk line, pro,·iding the shaft 9! has not in 
the meantime rotated to a position where it 

30 aHowed the plunger to completely withdraw 
from the terminal of the tru.nk line. H a 
subscriber uses a trunk line for some length 
of time, and while he. is thus occupying it 
the shaft 94 travels to the end of its forward 

35 rotation, and then travels back tu normal po­
sition and starts ove:r ag-ain, before the sub­
scriber is through talkmg, it wiU then be 
moon the forward rotation of the shaft that 
i{ picks up the subs~r.iber's plunger, provid-

40 ing he hangs up his telephone befo1·e the 
f!l1mge on the shaft reaches his plunger. In 
fact, ll', subscriber's plunger may be picked 
up and brought into locking engagement 
with the shafli b_y the movement of the latter 

4\5. in either d.irect10n, a:nd for this reason the 
shaft may be rotated step-by-step in a for­
ward direction, and then :rot2ted to normal 
position, several times while .a subscriber is' 
using the tmnk line, and. the plunger occu-

50: pying the trunk line is liable to be picked up 
by the motion of the shaft in either direction;, 
In any event, and as explained, each sub-

. scriber is always given an opportunity to re­
peat his call and thereby make connection 

55 with the same trunk line, thus increasing the 
speed and efficiency of the service. In. this 
way two kinds of idle plungers :ire possible, 
to-wit, plungers which are lined up on the 
shaft, and plungers which are scattered 

60 through the trunk terminals and only par­
tially withdrawn therefrom. 

As to the district sustem, it wiH be seen 
t1tM1t third trunk conductors are. employed 

• between the oantral station and the sub-cen­
@e • tral stations, these third trunks peing used 

by the subscribers for effecting an aut'oma-tic 
trunk release back from. the connectors and 
through the selectors to the individual 
switches. These third trunks are also, as ex­
plained, adapted for use by the central sta- 70 
tion attendants for releasing or supervis-
ing the subscribers' individual switches. 
Furthermore, with the lamp arrangement 
provided at the excha~ge and employed in 
combination with the third trunks, it is pos- 7 5 
sible for the central station attendants to su­
pervise or test the subscribers' lines to ascer­
tain their condition. 

,vhat I. claim as my invention is:-
1. In a telephone exchange system wherein so 

there is a release conductor separate from 
the talking circuit, an automatic selector 
provided with an off-normal lamp, a local 
circuit for said lamp, an off-no:rmal or super­
visory relay for said selector, said relay con- 85 
trolling· the circuit of said lamp, and a cir­
cuit including said release conductor for 

• energizing said relay. 
2. In a telephone exchange system, the 

combihation of an automatic switch, a tele- lllffl 
phone line leading thereto, a suitable· heat­
coi], means for causing the heat-coil to 
operate when brought into cmmection with 
th6 · switch by an abnormal grounding oi: 
the telephone line, and means for automati- 95 
caHy releasing the said switch when the heat-• 
coil is reset or restored to normal condition. 

3. In a telephone exchange system, the 
combination of trunk lines, a non-numerical 
ffl'litch, means :for operating said switch to mo 
select idle trunk lines, means fo:r releasing 
said switch :from the trunk lines, and for 
causing said switch to occupy the trunk line 
after releasing therefrom, whereby a sub­
scriber after releasing may can again and 105 
get the same trunk line. . 

4. In a telephone exchange system, the 
combination of trunks, a subscriber's indi­
vidual switch for sel~cting· idle trunks, 
means for fully releasing said switch from !li. u o 

... selected trunk, and means for temporarily 
p:rnventing a full release from a selected 
trunk, and for thereby retaining the I selec­
tion of thet:rirnk by a partial release of said 
switch. llG 

5. In a telephone exchange . systern, the 
combination of trunk lines, an automatic 
trunk - selecting switch mechanism having 
provisions for first effecting a partial release 
from a selected trunk line, for thereby tem- • 120 
porarily occupying the trunk and permit-
ting the subscriber to caU again and get the 
same trunk line, and means by which a, par-
tial release from a selected trunk is after-
ward made complete. 125 
. 6. In a telephone exchange systern1 the 

combination of trunk lines, automatic means 
by which each calling subscriber is given a 
preselected trunk line and by which. another 
idle tru.nk :is selected for the next 130 



subscriber, having provisions for effecting 
only a partial release from !l- trunk when the 
subscriber is through using the same for 
completing the release if the trunk line thus 

6 temporarily operated is necessary for use by 
another calling subscriber, whereby each 
calling subscriber after releasing may call 
again and get the same trunk line, :providing 

. the latter has not in the meantime been 
10 ·called into service bJ some other subscriber. 

7. In a telephone exchange system, the 
combination of trunk lines, automatic means 
by which each calling subscriber automati­
cally selects an idle trunk line for the next 

15 calling subscriber, means by which each 
calling subscriber effects a partial release 
from the trunk line which he was using, and 
means by' which some other subscriber may 
cause a completion of such partial release. 

20 8. In a telephone exchange system, the 
combination of trunks, subscriber-controlled 
automatic means £or selecting idle trunks, 
means by which a subscriber may disconnect 
from the trunk which he was using without 

25 discontinuing the occupancy or seizure there­
of, means by which a second subscriber may 
discontinue the occupancy or seizure of the 
said trunk, and means by which a third 
subscriber may bring the said _completely re-

so leased trunk into service for talking 
purposes. • 

9. In a telephone exchange system, the 
combination of a plurality of trunks, auto:: • 
matic means by 'which .a sub$criber after 

35 using a trunk may temporarily occupy the 
same after disconnecting therefrom, auto­
matic means whereby another subscriber 

-may call and seize the idle trunk thus tem­
porarily occupied by the firr,t subscriber, and 

40 automatic means· by which the second sub­
scriber also selects another idle trunk for the 
first subscriber. 

10. In a telephone exchange system,. the 
combination of a plnrality of trunks or com-

45 mon talking connections, a plurality of tele­
phone linesi· said trunks being less in number 
than the te ephone lines, means for connect­
ing the· telephone lin_es with P.reselecte!1 idle 
trunks, means by which the disconnect10n of 

60 a calling telephone line from a seized trunk 
temporarilv retains the said line in selective 
relation to.said trunk1 and automatic means 
by which another callrng telephone line may 
destroy the said selective relation between 

55 the said :telephone line and its preselected 
idle trunk. . 

11. In a telephone exchange system, the 
combination of telephone lines, a bank of 
trunk line terminals for each telephone line, 

to a swinging and end wise-movable plung~r for 
each telephone line, each plunger adapted to 
enter its allotted bank of terminals to close 
connection with an idle trunk line, a shaft 
proyided with D?-eans for ~nga~g and se- • 

H lectively operating all of said plungers, 

means individual to the different telephone 
lines for causing the plungers to enter select-
ed terminals in the banks, and- common 
means by which said shaft is actuated each 
time an idle trunk line terminal is seized by 70 
a calling telephone line, each plunger pro­
vided with a broad portion having a notch at 
the center thereof, and said shaft provided 
with a flange adapted to engage the notches 
in the plungers, each plunger provided with 75 
a finger adapted to remain in the selected 
trunk line terminal to prevent movement of 
the plunger before the shaft rotates suffi~ 
ciently to bring its flange into engagement 
with ·the notch on the other end of such 80 
plun,ger. 

12. In a telephone exchange system, a plu­
rality of trunk lines, a plurality of trunking 
s,vitches each provided with a swinging and 
enawise-movable plunger, a bank of trunk 85 
line terminals for each plunger, means iIJ,­
cluding a master switch for causing said 
plungers to select idle trunk lines, ~neans by 
which the plungers are retained in engage­
ment with the banks when disconnections are- 90 
made from trunk lines, and means for caus-
ing full withdrawal of the plungers by a sub­
sequent operation of the master switch. 

13. In a telephone system, a line, a swing­
ing and endwise-movable plunger individual 95 
to said line, a bank of contacts to which the 
plunger is allotted, said plunger provided 
with an enlarged portion having a notch 
therein_, a movable member provided with a 

• flange foir engaging said notch to swing the JU)O 
plunger relatively to said bank'of contacts, 
means for causing the plunger to enter the 
said bank of contacts, controllable over the 
line, means :for retaining said plunger in a 
parlially restored or withdrawn :position un- 105 
tr1• • subsequent actuation of said movable 
member brings said flange into position to 
engage the said notch, and Hnes leading 
from said hank. -

14. In . a telephone exchange system, the HO 
combination of a plurality of trunk lines, a 
plurality of telephone lines, automatic means 
for closing Q!t\lllriection between a calling tele- · 
phone line arid a preselected idle trunk line, 
means for disconnecting the calling . tele- 115 
phone line from the seized trunk line, and 
for retaining the disconnected te]ephone line . 
in selective relation to the trunk line with 
which it vras connected to permit the line to 
call again and get the same trunk line, and 120 
means by whic4 another telephone line may 
connect with the said preselected iclfa trunk 
line. • 

15. In a telephone exchange system, the 
combination of a plurality of trunk lines, H!I) 
means by which a caning subscriber- con­
nects with an idle trunk line, and means lby 
which a calling subscriber in releasing con­
tinues to occupy the disconnected trunk line 
to the exclusion of all other idle subscriben;. Jl30 



16. In a telephone exchange system, an 
automatic selector provided with an off-nor­
mal lamp, a local circuit :for said hamp, an 
off-normal or supervisory relay for said se-

5 lector, said relay controlling the circuit of 
said lamp, an energizing circuit for said 
relay including a trunk conn~ction, and com­
mon battery connedor switches, together 
with electrically controlled means for sup-

10 plying talking cunent through the sai<l con­
nector switches to the substations of calling 
and called subscribers. 

17. In a telephone exchange system, an au­
tomatic selector switch provided with first 

15 and second supervisory or off-normal lamps, 
a circuit for lighting the first lamp during 
the initial operation of the selector switch, 
a circuit for lighting the second lamp after 
the selector switch is through operating, and 

20 common battery connector switches, together 
wity. electrically controlled means for sup­
p1ymg talking current through the said eon­
nector switches to the substations of calling. 
and called subscribel'S. 

2.!S 18. In a telephone exchange system, the 
c'mribination of an automatic switch, a tele­
phone line leading thereto, a suitable heat­
coil, means for causing the heat-coil to oper­
·ate when brought into connection with the 

so switch by an abnormal grounding of the 
telephone line, means for automatically re­
leasing the said switch when the heat-coil is 
reset or restored to normal condition, and 
means including common battery connector 

35 switches :for extending connection from said 
first-mentioned switches to the called sub­
scriber's line, together with means :for sup­
plying talking current through the said con­
nector switches to the substations of calling 

40 and called subscribers' lines. 
19. In a telephone exchange system, the 

combination of a first-selector, means for 
causing said selector to perform a trunking 
operation in accordance with the first digit 

Ao of the called number, a visual signal for an­
nouncing the initial operation of said first-, 
selector, a separate visual signal associated 
with said selector for announcing that the 
selector has completed its operat10n and is 

50 temporarily in an ·off-normal condition) and 
common battery connector switches, together 
with means for supplying talking current 
through the said connector switches to the 
substations of calling and called subscrib-

55 ers. 
20. In a telephone exchange system, the 

combination of trunk lines, an automatic 
trunk-selecting switch, means :for indicating 
the initial operation of said switch, means 

dO associated with said switch for announcing 
the completion of the o:peration of the switch 
and the temporary seizure thereby of one 
of said trunk lines, and common battery con-

. nector switches, together with means for 
155 supplying talking current through the said 

connector switches to the substations of eaH­
ing and called subscribers. 

21. In a telephone exchange system, an 
electrically-propellecl and ::;tep-by-step aetn­
ated switch provided with a plmality of 70 
visual signals for indicating its initial arnl 
final operations, and common battei·:,' con­
nector switches, together with means for 
supplying talking current through the said 
connector switches to the substations of call- 75 
ing and called subscribers. 

22. In a telephone exchange system, the 
combination of trunk lines, means for select-
ing idle trunk lines, means for rele,tsing 
from the trunk lines, means for occupying so 
the trunk line after releasing there,from, 
whereby a subscriber after releasirig may 
call again and get the same trunk lin0, 
means including common lo1r,rl:Jhiry connector 
switches for 01rtending wnnection from said s 5 
trunk lines to the called subscriber's line, and 
means for supplying talking current through 
the said connector switches to the snbsta• 
tions of calling and called .subscribers. 

23. In a telephone exchange system, the 90 
combination of trunks, a subscriber's indi­
vidual switch for selecting idle trunks, 
means for fully releasing from a selected 
trunk, means for temporarily preventing a 
full release from a selected trunk, together 95 
with provisions :for retaining the selection 
of the trunk by a partial release therefrom, 
means including common battery connector 
switches for extending connection from said 
trunk lines to the called subscriber's line, 100 
and means for supplying talking current 
through the said connector switches to the 
substations of calling and called subscribers. 

24. In a telephone exchange system, the 
combination of trunk lines, an automatic 105 
trunk-selecting switch mechanism having 
provisions for first effecting a partial re­
lease from n selected trunk line, for thereby 
temporarily occupying the trunk and per­
mitting the subscriber to call again and get 110 
the same trunk line, means by which a par~ 
tial release from a selected trunk is a±ter­
ward made complete, means inclndiil.g com-
mon battery connector switches for extend-
ing connection from said trunk lines to the 115 
called subscriber's line, and means for sup­
plying talking current through the said con­
nector switches to the substations of calling 
and called subscribers. 

25. In a telephone exchange system, the 120 
combination of trunk lines, automatic 
means by which each calling subscriber is 
give.n a preselected trunk line and by which 
another idle trunk is selected for the next 
caning subscriber, having pro,:isions for ef- 125 
f ecting only a partial release from a trunk 
when the subscriber is through using the 
same, for. completing the release if the trunk 
line thus temporarily operated is necessary 
for u.se by another calling subscriber, where- 130 



by each calling subscriber after releasing mon talking connections, a plurality of tele- !ll'i 
may call again and get the same trunk line, phone lines, said trunks being less in num­
providing the latter has not in the mean- ber than the telephone lines, means for con­
time been called into service by some other necting the telephone lines with idle trunks, 

5 subscriber, means including common bat- means by which the disconnection of a call­
tery connector switches for extending con- ing telephone line from a seized trunk tem- 70! 
nection from said trunk lines to the called porarily retains the said line in selective re­
subscriber's line, and means for supplying lation to said trunk, automatic means by 
talking current through the said conooctor which another calling telephone line may de-

li!]) switches to the snbstatimis of calling and stroy the said selective relation between the 
called subscribers. said telephone line and the said temporarily 75 

2(L In a telephone exchange system, the occupied idle trunk, means including com­
combination of trunk lines, automatic mon battery connector switches for extend­
means by which each calling subscriber .au- ing connection from said trunk lines to the 

rn tomatically selects an jdle trunk line for called subscriber's line, and means for sup-
the next .calling subscriber, means by which plying talking current through the said con- 80 
each calling subscriber effects a partial re- nector switches to the substations of calling 
lease from the trunk line which he was and called subscribers. 
using, means by which some other stm- 30. In a telephone exchange system, the 

20 scriber may cause a completion of such par- combination of a plurality of trunk lines, a 
tial release, means including common bat- plurality of . telephone lines, automatio 85 
tery connector switches :for extending con- means for·closing connection between a caU­
nection from said trunk lines to the called ing telephone line and an idle trunk line, 
,subscdber's line, and means for supplying means for disconnecting the calling telephone 

25 talking current through the said connector line from the seized trunk line, means for re­
switches to the substations of calling and taining the disconnected telephone line in 90 
called subscribers. selective relation to • the trunk line with 

27. In a telephone exchange system, the which it was connected to permit the line 
combination of trunks, subscriber-con- to call again and get the same trunk line, 

30 trolled automatic means for selecting idle means by which another telephone line may 
trunks, means by which a subscriber may connect with the said occupied idle trunk 95 
disconnect from the trnnk which he was line, means including common battery con­
using without discontinuing the occupancy·· nector switches for extending connection 
or se,zure thereof, means by which a second :from said trunk lines to the called sub-

35 subscriber may discontinue the occupancy scriber's line, and means for supplying talk-
or seizure of the said trunk, means by which ing current through the said connector HHl 
a third subscriber may bring the said com- switches to the substations of calling and 
pletely released trunk into service for talk- called subscribers. 
ing purposes, means including common bat- 31. In a telephone exchange system, the 

40 tery connector svvitches fo:r extending con- com61riation of a plurality of trunk lines, 
nection. from said trunk lines to the called m~arts by which a caning subscriber con- 105 
subscriber's line, and means for supplying nects with an idle trunk line, means by which 
talking current through the said connector a caning subscriber in releasing continues 
switches to the sub-strrtio:ns or caning and to occupy the disconnected t:runk line to 

4,5 called subscribers. the exclusion of all other idle subscri.1bers, 
28. a telephone exchimge system, the means including cmnmon battery con- 110 

combh1ai;ion of a plurality of trunks, auto- nectar switches . for extending connection 
matic means by ·which :i, subscriber from said trunk lines to the called sub­
using a trunk may temporarily occupy the scriber's line, and means for supplying talk-

50 same discormecti:np; therefrom, auto- ing current through the said connector 
Inatic;., means wl1.er·ebv mnother subscriber s·1vitches to the substations of calling and :nrs 
m2,y c\aU and trunk Urns tern- ctiHed subscribers. 
porarily occupied by the first • subscriber, 32. In a telephone system, a subscriber's 
autm:natic m.enns by which the second sub- Hne, a non-numerical switch individual to 

55 scriber also selects another idle trunk for said line, ail operating plunger for said. 
the first snbscriber1 means including corn- switch, and a single spring adapted to trip 1.20 
mon battery connector switches for extend- said plunger and to restore the same. 
ing connection from said trunk lines to the 33. In a telephone system, a plurality of 
called subscriber's line, and means for sup- trunk lines, a switch for selecting an idle 

GO plying talking current through the Raid con- trunk line, an operating plunger for said 
nector switches to the substations of caHing switch, and a spring adapted to trip &'llid 125 
and c11Jled subscribers. plunger when said switch is operated and 

29. In a telephone exchange system, the also adapted to :restore said plunger to in­
combination of a plurality of trunks or com- operative position. 
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34. In a telephone exchange system, the 
combination of a subscriber's individual 
switch, a fii-st selector, trunking connection 
between the individual switch and the first 

6 selector, a telephone line leading to the· in­
dividual switch, means whereby the ground­
ing of the telephone line will operate both 
the individual switch and the first selec­
tor, release means for said indivi'dual switch 

10 and for said first selector, release circuits 
for confrolling said release means, a heat­
coil allotted t.o the first selector adapted to 
operate when the telephone line becomes ab­
normally grounded, an auxiliary holding 

16 circuit for each individual switch release 
means, means by which the operation of the 
heat-coil releases the first selector and 
breaks the release circuit for said individual 
switch, and circuit means controlled by said 

20 heat-coil for closing said auxiliary circuit 
to prevent the release of the individual 
switch upon such release of the first selector. 

35. In a telephone exchange system, the 
combination of a subscriber's individual 

26 switch, a first selector, trunk connection be­
tween the individual switch and the first 
selector a telephone line leading to the in~ 
dividual switch, means whereby the ground­
ing of the teleph.one line will operate both 

SO the indfriclual switch and the first selector, 
release means £01: said individt'tal switch and 
for said first selector, release circuits for 
controlling . said release means, a heat-coil 
allotted to the first selector and adapted to 

86 operate when the telephone line becomes ab­
normally grounded, an auxiliary holding 
circuit for said individual switch release 
means, means by which the operation of the 
heat-coil releases the first selector and breaks 

40 the release circuit • for said individual 
switch, and circuit means controlled by said 
heat-coil for closing said auxiliary circuit 
to prevent the release of the individual 
switch upon such aut.omatic release of the 

46 first selector, a main central station at which 
the first selector is located and an ·outlying 
suhcentral station at which the said indi­
vidual switch, is located. 

36. In a telephone exchange system, the 
50 combination of a subscriber's individual 

switch, a telephone line leading to said 
switch, a first selector, trunk connection be-_ 
tween the individual switch and the first 
selector, automatic release means for said 

55 individual switch and for said first selector, 
release circuits for controlling said release 
means, a heat-coil allotted to the first selec­
tor and adapted to operate ~hen the tele­
phone _ line becomes abnormally grounded, 

60 an auxiliary holding circuit for said in­
dividual switch release means means for 
automatically releasing the first selector 
upon the operation of the heat-coil and 
breaking the release circuit for said in-

dividual switch, circuit means c,ontrolled by 1115 
said heat-coil for closing said auxiliary cir-

-cuit to prevent the release of the individual 
switch when the first selector is thus auto­
mat.ically released, and means for aut,omati­
cally releasing the individual switch when 70 
the heat-coil is restored to normal condition 
providing the ground has been removed 
from the telephone line. 

37. In a telephone exchange system, the 
combination of,•' a subscriber's individual 7 5 
switch, a telephone line leading to said 
switch, a first select.or, trunk connection be­
tween the individual switch and the first 
selector, automatic release means for said 
individual switch and· for said first selec- 80 
tor, release circuits for controlling said re­
lease means, a heat-coil allotted to the first 
select.or and adapted to operate when the 
telephone line becomes abnormally grounded, 
an auxiliary holding circuit for said in- 85 
dividual switch release means, means £or 
automatically releasing the first selector 
upon the operation 9£ the heat-coil and 
breaking the release circuit for said in­
dividual switch, and circuit means controlled 90 
by S[l;id heat-coil £.or closing said auxiliary 
c1rcmt to prevent the release of the in-
di vidua] switch when the first selector is 
thns automatically released, means £or auto­
maticnlly releasing the individual switch 95 
when the heat-coil is restored to normal 
condition, providing the ground has been 
rem.oved from the telephone line, a main 
central station at which the first selector is 
located, and an outlying subcentral station 100 
at which the individual switch i$ located. 

1
38. In a telephone exchange system, the 

combination of a subscriber's individual 
switch, a first selector, trunk connection be­
tween the individual switch ancl the first se- 105 
lector, a telephone line leading to the in­
dividual switch, means whereby the ground-
ing of the telephone line will operate both 
the individual switch and the first selector, 
release means for said individual switch and no 
for said first selector, release circuits £or con­
trolling said release means, a heat-coil allot-
ted to the first selector and adapted to oper-
ate when the telephone line becomes abnor­
mally grounded, an auxiliary holding circuit H5 
for said. individual switch release means, 
means by which the operation of the heat-
coil releases the first selector and breaks the 
release circuit £or said individual switch, cir-
cuit means controlled by said heat-coil £or 120 
closing said auxiliary circuit to prevent the 
release of the individual switch upon such 
automatic release of the first selector, and 
common battery connector switches, to­
gether with means for supplying talking 125 
current through said connector switches to 
the substations of calling and called sub­
scribers, 
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39. In a telephone exchange system, the 
combination of a subscriber's individual 
switch, a first selector, trunk connection be­
tween the individual switch and the first se-

5 lector, a telephone line leading to the indi vi d­
ual switch, means whereby the grounding of 
the telephone line will operate both the in­
dividual switch and the first selector, re­
lease means for said individual switch and 

IO for said first selector, release circuits for con­
trolling said release means, a heat-coil allot­
ed to the first selector and adapted to dper­
ate when the telephone line becomes abnor­
mally grounded, an auxiliary holding cir-

15 cuit for said individual switch release means, 
means by which the operation of the heat­
coil releases the first selector and breaks the 
release circuit for said: individual switch, 
circuit means controlled by said heat coil 

20 ,for closing said auxiliary circuit to prevent 
a release of the individual switch upon such 
automatic release of the first selector, a main 
central station at which the first selector is 
located and an outlying subcentral station at 

25 which the said individual switch is located, 
and common battery connector switches, to­
gether with means for supplying talking 
current through the said connector switches 
to the substations of calling and called sub-

30 scribers. 
40. In a telephone exchange system, the 

combination of a subscriber's individual 
switch, a telephone line leading to said 
switch, a first selector, trunk connection be-

35 tween the individual switch and the first se­
lector, automatic release means for said in­
dividual switch and for said first selector, 
release circuits for controlling said release 
means, a heat-coil allotted to the first selec-

40 tor and adapted to operate when the tele­
phone line becomes abnormally grounded, an 
auxiliary holding circuit for said individual 
switch release means, means for automati­
cally releasing the first selector upon the op-

45 eration of the heat-coil and breaking the re­
lease circuit for said individual switch, cir­
cuit means controlled by said heat-coil for 
closing said auxiliary circuit to prevent the 
release of the individual switch when the 

50 first selector is thus automatically released, 
means for automatically releasing the indi­
vidual switch when the heat-coil is restored 
to normal condition providing ground has 
been removed from the telephone line, and 

56 common battery connector switches, togeth~ 
with means for supplying talking current 
through the said connector switches to the 
substations of the calling and called sub-
scribers. • 

60 41. In a telephone exchange system, the 
combination of a subscriber's individual 
switch, a telephone line leading to said 
switch,· a first selector, trunk connection be­
tween the individual switch antl the first se-

lecto.r, automatic release means for said in- ill.fS 
dividual switch and for said first selector, a 
heat-coil allotted to the first selector and 
adapted to operate when the telephone line 
becomes abnormally grounded, an auxiliary 
holding circuit for said individual switch re- 70 
lease means, means for automatically releas-
ing the first selector upon the operation of 
the heat-coil and breaking the release cir­
cuit for said individual switch, circuit means 
controlled by said heat-coil for closing said 75 
auxiliary circuit to prevent a release of the 
individual switch when the first selector is 
thus automatically released, means for auto­
matically releasing the individual switch 
when the heat~coil is restored to normal con- 80 
dition providing the ground has been re­
moved from the telephone line, a main cen­
tral station at which the first selector is lo 0 

cated, an outlying subcentral station at 
which the individual switch is located, and 85 
common battery connector switches, together 
with means for supplying talking current 
through the said connector switches to the 
substations 0£ calling and called subscribers. 

42. In a telephone exchange system, the 90 
combination of a subscriber's individual 
switch, a first selector, trunk connection be­
tween the individual switch and the first se­
lector, a telephone line leading to the indi­
vidual switch, means for operating both the 95 
individual switch and the first selector, re­
lease means for said indiv~dual switch and 
for said first selector, release circuits for 
controlling said release means, a heat-coil 
allotted to the first selector and adapted to 100 
operate when the telephone lh1e becomes ab­
normally grounded, an auxiliary holding 
circuit for said individual switch release 
means, means by which the operation of the 
heat-coil releases the first selector and breaks 105 
the release circuit for said individual switch, 
and circuit means controlled by said heat-
coil for closing said auxiliary circuit to pre-
vent a release of the individual switch upon 
such automatic release of the first selector. llQ 

43. In a telephone exchange system, the 
combiriation of a subscriber's individual 
switch, a first selector, trunk connection be­
tween the individual switch and the first se­
lector, a telephone line al1otte9- to the indi- 115 

· vidual switch,'means for operating both the 
individual switch and the first selector, auto­
matic release means for said individual 
switch and for said first selector, release cir­
cuits for vontrolling said release. means, .. a 120 
heat-coil allotted to the first selector and 
adapted to operate when the telephone line 
becomes abnormaHy grounded, an auxiliary 
holding circuit for said individual switch re­
lease means, means by which the operation 1'25 
of the heat~coil releases the first selector and· 
breaks the release circuit for said individual 
switch, circuit means controlled by said heat-
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coii for closing said auxiliary circuit to pre­
vent a release of the individual switch upon 
such automatic. release of the first selector, 
a main central station at which the first se- -

5 lector· is located and an outlying subcehtral 
station at which the said individual switch 
is located; 

44. ·:r:n a telephone system, the combina­
timi of a subscriber's individual switch, a 

10 first selector, trunk connection between the 
individual switch and the first selector, a 
telephone line leading to the individual 
switch, circuits for grounding the telephone 
line, and automatic means responsive thereto 

15 for operating both the individual switch and 
the first selector, automaticrelease means for 
said individual switch and for said first se­
lector, release circuits for controlling said 
release mea;ns, a heat-coil allotted to the first 

20 selector and adapted to operate when the 
telephone line remains grounded for a pro­
longed period of time, an auxiliary holding 
circuit for said individual switch release· 
means, automatic means by which the opera-

25 tion of the heat-coil releases the first selector 
and breaks the normal release circuit for 
said individual switch, and circuit means 
controlled by said heat-coil for closing said 
auxiliary circuit to prevent the release of 

so the individual switch upon such automatic 
release of the first selector. 

45. In a telephone exchange system, the 
combination of . a subscriber's individual 
switch, a first selector, trunk connection be-

So tween the individual switch and the first se­
lector, a telephone line leading to the indi­
vidual switch, automatic means responsive 
to the grounding of the telephone line to 
operate both the individual _switch and the 

40 .first selector, automatic release means for 
said individual switch. and for said first se-. 
lector, release circuits. for controlling said 
release means, a heat-coil allotted to the first 
selector and adapted to operate when the 

45 telephone line becomes abnormally ground­
ed, an auxiliary holding circuit for said in­
dividual switch release means, automatic 
means by which the operation of the heat­
coil relea.ses the first selector and breaks the 

50 release circuit for said individual switch, 
circuit means controlled by said heat-coil for 
closing said auxiliary circuit to prevent a re­
lPase of the individual switch upon such au­
tumatic release of the· first selector, a main 

55 central station at which the first selector is 
located and an outlying sub-central station 
at which the said individual switch is lo-
cated. • 

46. In a telephone exchange system, the 
60 (¥)mbination of a subscriber's individual 

switch, a telephone line leading to said 
switch, a first selector, trunk connection be­
tween the individual switch and the first se­
lector, automatic release means for said in~ 

dividual switch and for said first selector, 65 
release circuits for controlling said release 
means, a heat-coil rullotted to the first S!:l­
lector and adapted to operate when the tele­
phone line becomes abnor::naUy grounded, an 
auxiliary holding circuit for said individual 70 
switch release means, electrically cont.,r<:>lled 
means for automatically releasing the first 
selector upon the operation of the seat-coil 
and breaking the release circuit for said in­
dividual switch/circuit means controlled by 75 
said heat-coil for closing said auxiliary cir­
cuit to prevent a release of the individual 
switch when the first selector is thus auto­
matically released, and electrically con­
.trolled means for automatically releasing 80 
the individual switch when the heat-coil is 
restored to normal condition, providing the 
ground has been removed from the tele­
phone line. 

47. In a telephone exchange system, . the 85 
combination of· a subscriber's individual 
switch, a telephone line leading • to said 
switch, a first selector, trunk connection be­
twee.n the individual switch and the first se­
lector, automatic release means for said in- 90 
dividual switch and for said first selector, re­
lease circuits for controlling said release 
means,. a heat-coil allotted to the first selec-
tor and adapted to operate when the tele­
phone line becomes abnormally grounded, 95 
an auxiliary holding circuit for said incliv-
:ual switch release means, electrically con­
trolled means for automatically re1easing 
the first selector upon the operation of the 
heat-coil and breaking the release circuit 100 
for said individual switc'h, circuit means 
pontrolled by said heat-coil for clo~ing said 
auxiliary cirauit to prevent a release of the 
individual switch when the first selector is 
thus automatic;ally released, electrically con~ 105 
trolled means for automatically releasing 
the individual switch when the heat-coil is 
restored to normal condition providing the 
ground has been removed from the telephone 
line, a main central station at which the first llO 
selector is located and an outlying subcen-
tral station at which the individual switch 
is located. 

48. In a telephone exchange system, the 
combination of an automatic switch, a tele- 115 
phone line associated with said switch, a 
heat-coil. electrically controlled means for 
operating the switch to connect the line and 
the heat-coil, a battery associated with said 
apparatus in the exchange, said heat-coil 120 
having one terminal connected to one side of 
said battery, the other terminal of said heat-
coil being connected with the line after said 
switch is operated, means whereby when the 
other side of said battery is connected with 125 
said line for an abnormal length of time a 
flow of current is set up through· said heat-
coil :for operating the same, an electrically 
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operated release means for said switch un­
dt>r the control of said heat-coil for releas­
ing said switeh when the heat-coil is re­
stored. 

5 49. In a telephone e::s:c)1ange systemi a 
su bseriber's line, trunk, lines, electrically 
controlled means for selecting an idle trunk 
1 ine for said line, electrically controlled_ 
means for releasing from the selected trunk 

10 line and for holding the trunk line assigned 
exclnsirnlv to said subscriber's line not­
withstanding the release therefromi whei'e­
by the snqscriber may release, call again 
and get the same trunk. 

15 ;';0. In a telephone exchange system, the 
combination of trunks, a subscriber's incli­
Yidual switch for selecting idle trunks, elec­
tric-a 1ly controlled means for fully releas­
ing said switch from a selected trunk, and 

20 el,ectrically controlled means for temporll'­
rily preventing a full release from a selected 
tr11nk, and thereby retaining the selection 
of the trunk by a partial release of said 
switch. • 

25 51. In a teleN10ne exchange system, the 
combination of trunk lines, r1utomatic means 
by which each calling subqcriber automati­
callv selects an idle trunk line for the next 
c·all1ng subscriber, electrically controlled 

30 means by which each calling subscriber ef­
fects a partial release from the trunk line 
which he was using, and electrically con­
trolled means by which some other sub­
scriber may cause a completion of such par-

35 tial release. 
52. In a telephone exchange system, the 

combination of trunks, subscriber - con­
trolled automatic means for selecting idle 
trunks, electrically controlled means by 

40 which a subscriber may disconnect from the 
trunk which he was using and still retain 
selection thereof,· electrically controlled 
means by which a second su·bscriber may 
discontinue the occupancy or seizure of the 

45 said trunk, and electrically controlled means· 
by which a third subscriber may bring the 
said completely released trunk into service 
for talking purposes. 

53. In a telephone exchange system, the 
50 combination of a plurality of trunks or com­

mon talking connections, a :plurality of tele­
phone lines, said trunks bemg less in num­
ber than the telephone lines, electrically con­
trolled means for connecting the telei)hone 

55 lines with pre.;elected idle trunks, electri-. 
cally controlled means by which the discon­
nection of a calling telephone line from, a 
seized trnnk temporarily retains the said 
l.ine in selective relation to said trunk, and 

60 automatic means by ·which another calling 
telephone line may destroy the said selective 
relation between the said telephone line and 
its preselected idle trunk. . . ·, 

54. In a telephone exchange system, the 

combination of I telephone lines, a bank of 65 
trunk line terminals for each telephone line, 
a swinging and ernl"·ise-movable plunger 
for each telephone line, each plunger adapt-
ed to enter its allotted bank of terminals to 
close connection with an idle trunk line, a 70 
shaft prodded with automatic means for en­
gaging and selectiYely operating nll of said 
plungers, automatic means individual to the 
different telephone lines for causing the 
plungers to enter selected terminals in the 75 
banks, and common electric-ally controlled 
means by which said shaft is actuated ead1 
time an idle trunk line terminal is seized by 
a calling telephone line each plunger pro­
Yided with a broad portion having a notch 80 
at the center thereof, and said shaft pro­
Yided with a flange adapted to engage the 
notches iri the plungers, each plunger pro­
Yided with a finger adapted to remain in the 
selected trunk line terminal to prevent move- 85 
ment of the plunger before the shaft rotates 
sufficiently to bring its flange into engage­
ment with the notch on the other end of such 

_ plunger. 
55. In a telephone exchange system, a plu- 90 

rality of trunk lines, a plurality of trunking 
switches each provided with a swinging and 
endwise-rnovable plunger, a bank of trunk 
line terminals for each plunger, electrically 
controlled means including a master switch 95 
for causing said plungers to select idle trunk 
lines, automatic means by which the plun-
gers are retained in engagement with the 
banks when disconnections are made from 
trunk lines, and electrically controlled means 100 
for causing full withdrawal of the plungers 
by a subsequent operation of the master 
switch. 

5G. In a telephone system, a line, a swing-
ing and endwise-movable plunger individual 105 
to said line, a bank of contacts to which the 
plunger is allotted, said plunger provided 
with an enlarged portion having a notch 
therein, a movable member provided with a 
flange for engaging said notch to swing the llO 
plunger relatively to said bank of contacts, 
automatic means for causing the plunger to 
enter the said bank of contacts, controllable 
over the line, automatic means for retaining 
said plunger in a partially restored or with- ll5 
drawn position until subsequent actuation of 
said movable member brings said flange into 
position to engage the said notch, and lines 
leading from said bank. 

57. In a telephone exchange system, the 120 
combination of a plurality of trunk lines, a 
plurality of telephone lines, automatic means 
for closing connection between a calling tele­
phone line and a preselected idle trunk line, 
automatic means for disconnecting the call- 125 
ing telephone line .from the seized trunk line 
a_nd ~or retai~ing the ~isconnected telephon~ 
lme m selective relat10n to the trunk line 



with which it was connected to permit the 
line to call again and get the same trunk 
Jin~, and electrically controlled means by 
wlnch another telephone line may connect 

0 with the said preselected idle trunk line. 
58. In a telephone exchange system, the 

combination o:f a plurality o:f trunk lines, 
electrically controlled means by which a call­
ing subscriber connects with an idle trunk 

10 line, and electrically controlled means for 

disconnectingi from the said trunk line and 
:for retaining said trunk line busy to the ex­
clusion o:f all the idle subscribers, notwith­
standing the release therefrom. 

Signed by me at Chicago, Cook county, 15 

Illinois, this 16th day o:f January, 1907. 
ALEXANDER E. KEITH. 

·witnesses: 
EDWARD D. FALES, 

ARTHUR B. SPERRY. 
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