
G. A. YANOCHOWSKI & H. E., HERSHEY, 
AUTOMATIC TELEPHONE SYSTEM, 
APPLCATION FLED NOW, 28.93, Patented Feb. 20, 1917, 1,216,534. 

2 SEES-SHEET" 

2. 
(, 

wd's YS 

Awazyz (2/5 

77//WAY.5. 

7A, 

7. 

ar 

c 
(s 
/ 

/27/12AX-A /2/3.5/A- 
( 

1. 

{ 

AK 1. M777A2. 
Ju Julu) 
f. Qale-1 2-d 

  

  

  



G. A. Y ANOCHOWSKI & H. E. HEF SHEY, 
AUTOMATIC. TELEPHONE SYSTEM, 
APPLICATION FILED NOY, 28, 1913, Patented Feb. 20, 1917. 

Ay7 OA5, 

2 SHEETS-S HEET 2. 

f 

m 'a' 

2777 of 2/2; X5, 

AAAYAA2AAAY 

%.S. e. (l.53, 
5A:S 

JuaAI./-)-4-U 
A. C taura & d 

A-TV/A 

  

  



UNITED STATEs PATENT OFFICE. 
GEORGE A. YANOCHOWSKI, OF CHICAGO, ILLINOIS, AND HARRY E. HERSHEY, OF . 

wHITEwATER, KANSAS, ASSIGNORs To AUTOMATIC ELECTRIC CoMPANY, of 
CHICAGo, ILLINOIS, A CORPORATION OF ILLINOIS, . 

AUTOMATIC TELEPHONE SYSTEMI. 

1,216,534. specification of Letters Patent. Pa ented Feb. 20, 1917. 
Application filed November 28, 1913, Serial No. 803, 26. 

To all whom it may concern: 
IBe it known that we, GEORGE A. YANO 

(IIowsRI and HARRY E. HERSHEY, both citi 
zens of the United States of America, and 
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residents of Chicago, Cook county, Illinois, 
and Whitewater, Butler county, Kansas, re 
spectively, have invented certain new and 
useful Improvements in Automatic Tele 
plhone Systems, of which the following is a 
specification. 
Our invention relates to improvements in 

automatic telephone systems, and has for 
its object the provision of means for auto 
matically switching a connection to an oper 
ator in case any one of the switches em 
ployed in establishing the connection lands 
on a trunk which is out of order. 

In the accompanying drawings we have 
illustrated our invention in connection with 
an attomatic telephone system employing 
line switches, selectors, repeaters and con 
nectors of well-known types, and have shown how the connection will be automati 
cally switched to an operator's position, 
first, if the selector strikes a trunk which is 
open between the selector and the repeater; 
second, if the trunk is open between the re 
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is cases not only where the subscriber's line 
has become accidentally open, but also in 

peater and the next succeeding switch; and, 
third, if the connector lands on an open line. 
This last feature is particularly useful in 

cases where a substation has been discon 
nected. Heretofore, in such cases, it has 
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been customary to provide special means for 
switching the connection from such a dis 
connected line to an operator's board in or 
der that the operator can inform the call 
ing subscriber that the telephone of the de 
sired called subscriber has been disconnect 
ed. IBy our invention, however, such switch 
ing of the connection is accomplished auto 
matically. 

Referring to the drawings, Figures 1 and 
2 show a complete, connection between a 
calling substation A and a called substation 
A' in a system embodying the principles 
of our invention. 

Fig. 3 is a modified arrangement of a por 
tion of the circuits. 
The substation A and the apparatus 

shown in Fig. 1 are assumed to be located 
in a branch exchange, while the apparatus 

shown in Fig. 2 is issumed to belong to the 
main exchange. The connection shown is 55 
extended through the subscriber's individual 
switch C and the selector E at the branch 
exchange and through the repeater F, which 
latter is included in a trunkline leading to 
the main exchange from . whence the con 
nection extends through the connector H to 
the called substation. The selector E in 
the branch exchange, besides having access 
to trunk lines leading to the main exchange, 
is also assumed to have access to connectors 
in its own exchange for the purpose of corn 
pleting connection yith the branch exchange 
subscribers. It will be clearly understood 
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by those versed in the art that so-called 
Selector switches may be inserted between 
the main office terminal of the trunk line 
and the connector H, the said selectors to 
be similar to the ole shown at E. At I is 
shown an operatol's set, together with a 
lamp associated with a key, the same being 
assumed to be mounted on a complaint or 
trouble desk. 
The substation. A shown herein may be of 

any suitable or approved type and comprises 
the usual receiver 2, transmitter 3, ringer 
4 and condenser 5. Being an automatic sub 
station it is also provided with an impulse 
transmitter or calling device, which is rep 
resented herein by a pair of impulse springs 
(i and 7 and an impulse wheel 8, which latter 
is assumed to be controlled through the 
medium of a finge hole dial (not shown) 
in such a manner that the impulse springs 
6 and 7 may be nomentarily separated a 
number of times corresponding to each digit 
of the number to be called. 
The subscriber's individual switch C is 

of the general typ of subscriber's switch 
shown in British patent to R. W. James No. 
26,301 of 1906, being, however, of the par 
ticular type disclosd in British patent to 
T. G. Martin No. 1419 of 1910. This line 
Switch comprises, mong other details, a 
plunger (not shown) attached to the end of 
a so-called plunger arm 24 which is con 
trolled by the magnet 59. The magnet 
159 comprises four y indings, namely. a pull 
downwinding 19, a cut-off or holding wind 
Wi. 20. The core of the magnet 159 is 
so constructed that the magnetic circuit of 

27, a line winding 11 and an auxiliary 
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the windings 19 and 27 is separate from 
that of the windings 11 and 20. The wind 
ing 19 operates both the plunger arm 24 
and the armature 25, while the winding 27 
is strong enough only to operate the cut 
off armature 25 and to hold the plunger 
arm 24 in its operated position. When the 
plunger arm 24 is operated, the plunger is 
forced into a bank of contact springs, forc 
ing the springs 28, 43, 160 and 30 into 
engagement with the RE 29, 42, 161 and 31, respectively. Although only one 
set of springs is shown, each line switch is 
provided with a plurality of such sets, each 
set forming the terminal of a trunk line 
leading to a first selector switch E. Each 
trunkline is connected in multiple with 
the corresponding springs of all the line 
switches of the group which is controlled 
by the master switch. D. The switch C is 
'controlled by the subscriber through the me 
dium of the line winding 11, as will herein 
after be more fully explained. 
The master switch. D is of the same gen 

eral type as that disclosed in British Patent 
No. 26,301 of 1906, referred to above, being, 
however, of the particular type disclosed in 
said British Patent No. 1419 of 1910. The 
function of the master switch, as is well 
known, is to maintain the plungers of all 
idle switches in position to engage the ter 
minal of an idle trunk line. 
The first selector switch E is of the gen 

eral type of selector switch disclosed in 
United States Letters Patent No. 815,321, 
granted March 13, 1906, to Keith, Erickson 
and Erickson, except that the circuits are 
modified to adapt the switch to operate in 
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a system in which it is controlled by im 
pulses delivered over two sides of the line 
in séries. Among other details, the selector 
E comprises a bank of contacts arranged in 
horizontal rows or levels, which contacts are 
adapted to be engaged by a set of wipers 
63, 59 and 64 carried upon a shaft (not 
shown) which has a vertical movement con 
trolled by the vertical magnet 50 and a ro 
tary movement controlled by the rotary 
magnet 55. The operations of the various 
parts of the switch are controlled through 
the medium of the double-wound line relay 
32. The usual side switch comprising the 
wipers 51 and 60 is controlled by the private 
magnet 54 in the usual and well-known man 
ner. Means for permitting the switch to 
be restored to normal position are provided 
in the release magnet 143, which, upon ener 
gizing, withdraws the retaining pawls from 
the shaft. The springs 52 close only when 
the switch shaft has been raised one or 
more steps from its lowest position. The 
relays 40 and 49 are slow acting--that is, 

85 

they definergize slowly after their energiz 
ing circuits are broken. - 
The repeater F comprises a combination 

with 

1,216,534 
of relays which are for the purpose of re 
ceiving impulses from the calling substa 
tion and repeating them over the trunk con 
ductors 84 and 86 to the connector H in the 
main exchange. These relays are controlled 
directly by means of the double-wound line 
relay 65. The relays 74, 85 and 96 are slow 
acting--that is, they deemergize slowly after 
their energizing circuits are broken. 
The connector switch H is of the same 

general type of connector switch as that dis 
closed in United States I letters Patent No. 
815,176, granted March 13, 1906, to Keith, 
Erickson and Erickson, the circuits, how 
ever, being modified to adapt the switch to 
operate in a system in which the central 
office apparatus is controlled by impulses 
delivered over two sides of the line in series. 
Like the selector the connector is provided 

a shaft (not shown) carrying the 
wipers 117, 122 and 118 which is controlled 
by the vertical magnet 108 and the rotary 
magnet 1:13. The usual side switch com 
prising the wipers 115, 116, 109 and 121 
is controlled by the private magnet 112 in 
the usual and well-known manner. The 
magnet 140 is the usual release magnet. The 
line relay 81 is connected with the line 
through the reversing springs of a so-called 
back-bridge relay 134, through the winding 
of which latter relay the called line is pro 
vided with talking current. The ringing 
relay 125 is the means through which ring 
ing current is applied to the called line. 
At Q is shown a busy signaling machine 

which provides a busy signal, said busy 
signal being applied to the calling line 
through the medium of the busy relay 145 
in case the called line is in use. The sub 
station shown at A' and the line switch C 
are similar in all respects to the substation 
A and the line switch C. 

For the purpose of supplying battery cur 
rent for operating the apparatus at different 
exchanges and for talking purposes, there 
are shown throughout the drawings bat 
teries B and Bhaving one terminal ground 
ed at G and G'. At R is shown a ringing 
current generator for supplying ringing 
current to the called line. 
A general description of the apparatus 

having been given, it will now be explained 
how a connection is extended from a calling 
substation A to a called substation A. We 
will assume the number of the substation A 
to be 222. Since the automatic switchin 
apparatus disclosed herein is in general well 
known in the art and is desciibed in the 
publications herein referred to, its opera 
tion will be explained in a more or less 
general manner. - 
Upon the removal of the receiver from the 

switch-hook at the substation. A preparatory 
to making a call, an energizing circuit is 
closed through the line winding 11 of the 
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individual switch C, whereby the switch is 
operated to connect with an idle trunk which 
it will be assumed extends to the selector E. 
As this operation is well understood in the 
art and is fully described in the patents re 
ferred to, it is not thought necessary to de 
scribe this operation in detail. 
The line relay 32 of the first selector E 

is thereupon energized. The calling sub 
scriber now operates his calling device for 
the first digit 2 of the called number, where 
by the substation impulse springs 6 and 7 
are operated twice momentarily, each time 
breaking the circuit of the selector line re 
lay 32. The relay 40 of the selector being 
slow acting does not deemergize. during the 
momentary interruptions of its circuit by the 
line relay 32 and consequently, each time the 
latter relay deemergizes, an impulse is trans 
mitted over the circuit extending from 
ground G through the springs 38 and 48, 
springs 45 and 46, relay 49, vertical magnet 
50 and the side switch wiper 51 (in first 
position) to battery B. The'vertical magnet 
receives two impulses over the circuit and 
operates to raise the switch shaft and wipers 
two steps to a position opposite the second 
row or level of bank contacts. The off-nor 
mal springs 52 close as soon as the shaft 
is raised one step, but the circuit of the re 
lease magnet 143 still remains open at the 
springs 45 and 47. The relay 49, which is 
included in circuit with the vertical magnet, 
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is energized by the first impulse, but being 
a slow acting relay does not allow its arma 
ture to fall back until after the last impulse 
has been delivered. In its energized posi 
tion the relay 49 closes a circuit from ground 
G" through the springs 53 and the private 
magnet 54 to battery B. This circuit is 
broken when the relay 49 deemergizes after 
the last impulse has been delivered to the 
vertical magnet, the breaking of said circuit 
causing the private magnet 54 to de?ner 
gize, thus permitting the side switch to pass 
to second position. 
In passing from first to second position 

the side switch wiper 51 disconnects the bat 
tery from the vertical magnet 50 and closes 
a circuit through the rotary magnet 55. The 
circuit extends from ground G through the 
interrupter springs 56, rotary magnet 55 
and the side switch wiper 51 (in second po 
sition) to battery B. The rotary magnet 55 
will then continue to operate in a manner 
similar to that of a buzzer to rotate the 
wiper's step by step as long as the side switch 
remains in second position. As soon as the 
rotary magnet energizes the first time, a 
circuit is closed from ground G' through the 
contact point 57, al'mature 58 and the pri 
vate magnet 54 to battery B. The private 
magnet 54 is energized over this circuit and 
ls again deinergized when the rotary mag 
let 55 deinergizes after having rotated the 

wipers the first step provided the first trunk 
line upon which the selector wipers are ro 
tated is idle. If the trunk is busy, however, 
the private wiper 59 finds the contact which 
it engages provided with a guarding ground 
potential. A new circuit is then closed 
through the private magnet 54 extending 
from said grounded contact through the 
wiper 59, side switch wiper 60 (in second 
position) and the private magnet 54 to bat 
tery B. Therefore the private magnet 54 
does not deemergize when the rotary magnet 
armature falls back and the side switch is 
locked in second position. The rotary mag 
net 55 then continues to advance the wipers 
step by step until the contacts of an idle 
trunk are reached, whereupon the private 
magnet - deenelgizes, permitting the side 
switch to pass to third position and thus 
break the circuit of the rotary magnet 55. 
When the side witch wiper 51 reaches third 
position, a circuit is closed from ground G 
through the splings 41, springs 61 of the re 
lay 62, relay 35 and the side switch wiper 
51 (in third position) to battery B. It will 
be seen that the relay. 62 will not be ener 
gized at this tire on account of being shunt. 
ed by ground 3. The relay 35, upon en 
ergizing, operates to disconnect the line re 
lay 32 from thy line and extend the connec 
tion through the wipers 63 and 64 to the 
repeater F. When the circuit is thus ex 
tended to the repeater, the line relay. (55 is 
energized ovel a circuit extending from 
ground G through the lower winding of the 
line relay 65, springs 66 and 67, wiper 64, 
springs 68 and 84, springs 31 and 30, line 
conductor 15 t and through the substation 
A line conductor 16, springs 28 and 29, 
springs 36 and 69, wiper 63, springs 70 and 
71 and the uper winding of the line relay 
65 to battery B. The line relay 65, upon 
energizing, cloes a circuit from ground G 
through the spings 72 and 73 and the relay 
74 to battery 3. The relay 74, upon ener 
gizing, provide S a new circuit for the relay 
35 of the selector E and the cut-off winding 
27 of the line switch C for maintaining the 
relay 35 and he cut-off coil 27 energized 
after their original circuit is broken by the 
definergization of the slow acting relay 40. 
This circuit extends from ground G 
through the springs 75 and 76, contact 78, 
Wiper 59 and he side switch wiper 60 (in 
third position), at which point the circuit 
divides, one part continuing through the 
springs 61 of the relay 62 and the relay 35 
to battery B. The other branch extends 
from the sides witch wiper 60 (in third po 
sition) through the springs 42 and 43 and 
the cut-off coi. 27 of the line switch C to 
battery B. The circuit also divides at the 
spring 43 and the conductor 44 conects 
ground to the connector private bank con 
tacts which are associated with the line 
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switch C. - The relay 62 does not pull up at 
this time due to the fact that it is shunted 
out by ground G. The trunk leading to the 
repeater F is also protected from seizure 
over any of its multiple contacts by a guard 
ing potential extending from ground G' to 
the private bank contact 78 and the multi 
ples thereof. Another result of the energi 
zation of the relay 74 is the closure of a 
circuit from ground G' through the springs 
75 and 77 and the left-hand winding of the 
relay 79 to battery B. The relay 79 is so 
constructed and adjusted that it cannot be 
operatively energized by one winding alone, 
but requires the combined energization of 
both its windings to cause it to attract its 
armature. The engagement of the springs 
80, upon the energization of the repeater 
line relay 65, closes a circuit, through the 
line relay 81 of the connector H, said cir 
cuit extending from ground G' through the 
lower winding of the relay 81, springs 82 
and 83, over the trunk conductor 84, through the springs 80, relay. 85, right 
hand winding of the relay 79, trunk con 
ductor 86, springs 87 and 88 and the upper 
winding of the line relay 81 to battery B. 
Although both windings of the relay 79 of 
the repeater now carry current, the relay is 
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not operated because the current flows 
through the two windings in opposite di 
rections. It will be seen that the energiza 
tion of the relay 85 causes the springs 89 to 
be separated, thus keeping the circuit of the 
relay 90 open. The energization of the line 
relay 81 of the connector serves to close a 
circuit through the slow acting relay 91. 
This circuit extends from ground G. 
through the springs 92 and 93 and the relay 
91 to battery B. - 
The apparatus is now in position for the 

reception of impulses for the second digit 2. 
The line relay 65 of the repeater F is deliner. 
gized twice by the impulses for this digit, 
each time breaking the circuit of the con 
nector line relay 81 at the springs 80. The 
relay 74 of the repeater being slow acting 
does not de?nergize between impulses. Con 
sequently, each time the line relay 65 de 
energizes it also closes a circuit from ground 
G through the springs 72 and 94, springs 95 
and the relay 96 to battery B. The relay 96 
is energized by the first impulse and remains 
in its energized position until after the last 

55 impulse has been delivered. In its energized 
position the relay 96 disconnects the con 
densers 97 and 98 from the trunk lines 86 
and 84 and short-circuits the right-hand 
winding of the relay 79 and the relay 85 and 

60 thus removes their resistance from the cir 
cuit of the connector line relay 81 while it is 
operating. The relay 96, upon energizing, 
also opens the springs 99 to prevent the cir 
cuit of the relay 90 from being closed when. 

6 the relay 85 deemergizes, due to being short 
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circuited. Upon de?nergizing, the springs 
100 and 102 make contact with the springs 
101 and 103, respectively, before the 'springs 
99 come in contact, thus insuring that the re 
lay 85 will have separated the springs 89be 
fore the springs 99 are again in contact. 
Each time the line relay 81 of the con 

nector de&nergizes in response to the break 
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ing of its circuit by the line relay of the re. 
peater, a circuit is closed from ground G'. 
through the springs 92 and 104, springs 105 
and 106 (the slow acting relay 91 remaining 
energized between impulses), relay 107, ver 
tical magnet 108 and the side switch wiper 
109 (in first position) to battery B. The 
vertical magnet 108 is energized twice over 
this circuit and operates to raise the shaft 
wipers two steps. The slow acting relay 107 
is energized in series with the vertical mag 
net 108 and does not de?nergize until after 
the last impulse is delivered. Upon energiz ing, the relay 
ground G' through the springs 110 and 111 
and the private raagnet 112 to battery B. 
When this circlit is broken after the last 
vertical impulse has been delivered to the 
vertical magnet 108, the private magnet. 112 
deÉnergizes and the side switch passes to 
second position. By this action the side 
switch wiper 109 transfers the battery con 
nection from the vertical magnet 108 to the 
rotary magnet 113. When the calling device 
is operated for the last digit, the repeater F 
operates in the same manner as for the pre 
vious digit. Each time the connector line 
relay 81 deenergizes in response to the in 
pulses, a circuit is closed from ground G. 
through the springs 92 and 104, springs 105 
and 106, relay 107, springs 114, rotary mag 
net 113 and the side switch wiper 109 (in 
second position) to battery B. The rotary 
magnet 113 is energized twice over this cir 
cuit and operates to rotate the wipers onto 
the contacts of the desired line. The relay 
107 operates in the same manner as for the 
previous digit to close the circuit of the 
private magnet 112, while the rotary magnet 
is operating. If the called line is idle, the 
private magnet 112 definergizes when its cir 
cuit is broken by the relay 107 after the last 
impulse is delivered to the rotary magnet 
113 and the side switch passes to third posi 
tion, completing the connection with the 
called line through the side switch wipers 
115 and 116, shaft wipers 117 and 118 and 
conductors 119 and 120. The movement of 
the side switch wiper 121 to third position 
provides a guarding potential for the con 
nector private bank contacts of the called 
line and closes an energizing circuit for the 
cut-off winding of the line switch C’. This 
circuit extends from ground G through the side switch wiper 121 
private wiper 122, private bank contact 123 
and thence to all multiples of the same. 

107 closes a circuit from 

(in third position), 
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This circuit also extends through the cut-off 
winding 27 of the line switch C’ to battery 
B'. The winding 27, upon energizing, op 
erates to disconnect the line switch C from 
the line. At the instant the side switch 
wiper 109 of the connector H reaches third 
position, a circuit is closed from ground G. 
through the interrupter 124, ringer relay 
125, springs 135 and the side switch wiper 
109 (in third position) to battely B'. Since 
this circuit includes the interrupter 124, the 
relay 125 is energized intermittently, each 
time operating to close a signaling circuit 
from one terminal of the generator R 
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through the springs 126 and 127, line wiper 
117, conductor 119, springs 128, line con 
dictor 16', condenser 5, ringer 4, line con 
ductor 15', conductor 120, line wiper 118, 
springs 129 and 130 and the relay 131 to 
the other side of the generator. In addition 
to ringing the bell at the substation A, the 
generator current also energizes the relay 
131, causing it to separate the springs 132 
and thus keeping the circuit of the relay 133 
open. The purpose of this relay 133 will be 
hereinafter more fully described. The relay 
133 is made slow acting, i. e., slow to de 
energize after its circuit is broken, and like 
wise slow to energize upon its circuit being 
made, so that it will not energize during, the 
instant between the time that ground G is 
placed upon its circuit by the interrupter 124 
and the time that its circuit is broken by 
the springs of the relay 131, due to the gen 
erator current being projected on the line. 
When the callel subscriber removes his re 
ceiver, the calling substation is provided 
with talking current through the windings 
of the back-bridge relay 134, which relay, 
upon energizing, closes the circuit of the 
ringing cat-off relay 167, said circuit ex 
tending from ground G through the side 
switch wiper 121 (in third position), springs 
136 and the relay 167 to battery IB'. The re 
lay 167, upon energizing, interrupts the cir 
cuit of the ringing relay 125 at the springs 
3i, and closes a locking circuit for itself 
through its own springs independent of the 
springs 136 of the back-bridge relay 134. 
It may be mentioned here that in addition to 
the above, the relay 167 also opens the 
springs 137, thus permanently opening the 
circuit of the relay 133. A further result of 
the energization of the back-bridge relay 134 
upon the response of the called subscriber is 
the shifting of the springs 138 and 139, 
which transposes the connections between 
the windings of the relay 81 and the trunk 
conductors 8-1 and S(5. whereby the current in 
the trunk between the repeater F and the 
connector I is reversed in clirection. This 
reversal of the 'irrent causes the two wind 
ings of the relay 9 of the repeater F to 
assist each other, whereby the relay itself is 
energized and in turn operated to reverse the 

direction of the current in the line leading 
to the calling substation. - 

After the conversation is completed, the 
connection is released by the hanging up of 
the receiver at the calling substation in the 
following manner: Wlen the receiver at the 
substation A is estored to the switch-hook, 
the separation (if the hook-switch springs 
(lestroys the en rgizing circuit of the re 
peater line relay 65, which, upon detenergiz 
ing, breaks the circuit of the relay 81. The 
line relay 81 of the connector, upon deiner 
gizing, breaks the circuit of the relay 91, 
which in turn deinergizes and closes the cir 
cuit of the releas magnet 140. This circuit 
extends from grolind G through the springs 
92 and 104, springs 105 and 141, off-normal 
springs 142 and he released magnet 140 to 
battery B. The release magnet 140, upon 
energizing, operates to release the con 
nector, whereupon its own circuit is broken 
at the off-norm ul springs 142 when the 
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switch shaft reacles its lowest position. The 
relay 85 of the repeater F being slow acting 
will not definergize immediately upon its 
circuit being brozen at the springs 80, but 
will remain energized a length of time sufi 
cient for the rela 74 to definergize and re 
move ground from the spring 76, so that 
when the relay 8, does definergize, allowing 95 
the springs 89 to ome into contact, the cir 
cuit of the relay 9() will be open at the spring 
76. When the rely 74 of the repeater de 
energizes it breaks the circuit of the relay 
35 of the selector E and also of the cut-off 100 
winding of the lie. switch C. A circuit is 
now formed from ground G through the 
relay 62 and the r lay 35 to battery B. The 
resistance of the relays is such that the 
relay 62 becomes energized, but the relay 35 (5 
definergizes, closing the circuit of the release 
magnet i-43 from ground G' through the 
springs 38 and 48, springs 45 and 47, springs 
144, off-normal springs 52 and the release 
magnet 143 to battery B. The release mag- ) i? 
net 143, upon ener, rizing, operates to release 
the selector', wher upon its own circuit is 
broken at the off-normal springs 52 when 
tle swich shaft raches, its lowest position. 
.At the same time a circuit is formed from . 15 grotid (through the relay 62, springs 61, 
springs 42 and 43 and the cut-off coil 27 to 
battery 3. The resistance of the coils is 
such that the ci-off coii. 27 deinergizes, 
thereby allowing the plunger arm 24 to re- 120 
turn to normal. It will be seen that as soon 
as the switches Cald E are released by their 
release magnets 2 and 143 the circuit of 
the relay 62 is also opened and the said relay 
in turn definergies. 

If, when the connector switch wipers 
come in contact with the called line, this line 
is busy, then there will be the usual guard 
ing potentional upon the connector, private 
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gaging this guarding potential, a busy sig 
nal will be sent back to the calling subscriber 
from the busy machine Q in the well-known 
manner. The calling subscriber, upon re 
ceiving the busy signal, hangs the receiver 
upon the hook, thereby releasing the connec 
tion in the manner above described. 
A general description of the operation of 

the system having been given, the feature 
of our invention will now be explained 
whereby, should a subscriber in making a 
call meet with a trunk or line which is out 
of Qrder, the said subscribe will be auto 
magically connected with a trouble or com plaint operator. 
The first case to be considered is that in 

which the shaft wipers of the selector E 
come to rest upon a set of contacts having 
an opening in either the positive trunk, 
the negative trunk, the release trunk or 
combinations of the same. Under any of 
the above conditions the connection from 
ground G' in the repeater F to the private 
wiper 59 will be broken. If the release 
trunk itself is broken, this, of course, breaks 
this ground connection, while if either the 
positive or negative trunk is broken, the 
circuit of the line relay 65 of the repeater 
will be broken and the relay 74 will not be 
energized to connect ground G to the pri 
vate wiper 59. As before pointed out, the 
relay 62 is first short-circuited through the 
ground connection G controlled by the re 
lay 40 and then, after connection is estab 35 
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80 

65 

lished with the repeater, this relay 62 is 
short-circuited by the ground connection 
through the private wiper 59. Therefore, 
when there is no such ground on the private 
wiper 59, due to the trunk being open, then 
as soon as the relay 40 falls back, in the man 
ner previously described, ground G is re 
moved from the spring 41, the relay 62 will 
no longer be shunted out and a circuit will 
be closed from ground G through the re 
lay 62, relay 35 and the side switch wiper 51 
to battery 13. The resistance of the relays is 
such that the relay (32 energizes, while the 
relay 35 definergizes. The energization of 
the relay (32 closes a circuit from ground 
G' through the springs' 152, lamp 154 and 
the springs 153 to battery B. The deiner 
gization of the relay 35 again connects the 
line relay 32 with the substation A, which 
relay 32 therefore energizes and again closes 
the circuit of the relay 40, whereby ground 
(i is again placed upon the spring 41, thus 
affording a holding circuit for the cut-off 
coil 27 of the line switch C. The plunger 
of the line switch C is not withdrawn from 
the bank springs during the period of time 
that ground G' is broken for the following 
reason: When ground G is removed, a 
second holding ground for the cut-off coil 
27 of the line switch C is provided from 
ground G' through the relay 62, springs 
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61, springs 42 and '43 and the cut-off coil 
27 to battery B. However, when the relay 62 energizes, the springs 61 are separated, 
leaving the cut-off coil 27 without a hold 
ing ground. The cut-off coil 27 therefore 
denergizes, but the armature 25 being a 
light armature and carrying heavy spring 
tension falls back before the plunger arm 
24 has overcome its inertia. The arma 
ture 25, upon falling back, again places the 
line relay 11 in the circuit of the substa 
tion A. The receiver at the substation A 
being removed at this time causes a flow 
of current through the line relay 11. This 
line relay 11, upon pulling up, closes a cir 
cuit through the pull-in winding 19, which 
attracts the armature 25, again breaking 
the circuit of the line relay 11. This buz. 
zing action will keep up, without the plunger 
being removed from the bank, until the 
ground is again connected from G to again 
energize the cut-off winding 27, which then 
holds the armature 25 in an operated posi 
tion. The ground G' at this time does not 
afford a holding circuit for the relay 35 
on account of the springs (61 being opened 
by the relay (32. The complaint operator, 
upon seeing the lamp 15.4 lighted, throws 
the key 156 to the right, thereby opening 
the circuit of the lamp 154 and bridging 
the secondary of her induction coil in series 
with her receiver across the line conductors 
of the selector E. The operator can now 
converse with the subscriber at the substa 
tion A and inform him that the trunk is out 
of order. Also, it will readily be seen that 
should the subscriber hang up his receiver, 
tle selector E will not be released on ac 
count of the secondary winding of the oper 
ator's induction coil being bridged across 
the line conductors of the selector E until 
the key 156 is restored. This is of value 
in that the operator can hold the connec 
tion up until the attendant at the automatic 
exchange has located the trunk which is in 
trouble. . . - 

A modified arrangement for obtaining the 
albove result is shown in Fig. 3, in which are 
shown a number of relays which may be em 
bodied in a selector, such as the selector E. 
The same reference numbers are used in 
Fig. 3 to indicate like parts in Fig. 1, ex 
cept that the prime mark is added in each 
instance. In this modification a slow act 
ing relay 165 has been added, its circuit be 
ing controlled by the springs 166 of the re 
lay 35'. The conductor from the spring 42' 
passes through the springs 162 and 163 and 
from thence to the spring 61'. 
relay 35 becomes energized, due to ground 
from G', in a manner similar to that de 
scribed in connection with Fig. 1, a circuit 
is closed through the relay 165, which relay, 
upon energizing, places ground from G' 
through the springs 164 and 162 to the spring 
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42', which affords a holding circuit for the 
cut-off winding 27 of the line switch C. The 
spring 162 of the relay 165 is adjusted to 
make contact with the spring 164 before it 
breaks contact with the spring 163. Now 
when a holding ground fails to come back 
from the switch ahead, and when the ground 
G is removed from the spring 41, the relay 
62 is no longer shunted out and the relay 
35' falls back and the relay 62' pulls up, as 
above explained in connection with Fig. 1. 
The relay 1(35 being slow acting will not 
deinergize immediately upon its circuit be 
ing broken, but will continue to hold the 
ground. G' upon the spring 42 for an in 
stant, by which time the line relay 32 will 
again have become energized and in so do 
ing close the circuit of the relay 40, which 
will again place ground from (it upon the 
springs 41' to again afford a holding cir 
cuit for the cut-off winding 27 of the line 
switch (, when the relay 1 (5.5 definergizes. 
In this way the buzzing action of the line 
switch in Fig. 1 is prevented. 
We will next consider the case in whicl 

the selector E comes to rest upon the con 
tacts of a repeater IF whose trunk to the 
distant exchange is out of ortler, either by 
reason of being short-circuitel, or the posi 
tive trink open, or the negative trunk open 
or the negative trunk groundel, or colnbi 
nations of the above. Inler any of the 
above conditions the current from the line 
relay of the switch alreal will fail to flow 
through the trunk conductors, altl for this 
reason the relay S will not be energized. 
Therefore, as soon as the relay 4 becomes 
energized and places ground upon the spring 
76, a circuit will lie N from ground 
("through the springs 75 and it, springs S9 
of the relay S5, springs 99 of the relay 96 
and the relay 90 to bittery 13. The relay 
90 will thereupon energize and light a lamp 
associatel with an operator's key, similar 
to the lamp 15+ and the key listi, in front of 
the complaint operator 1. The operator will 
then throw key and converse with the 
subscriber in the manner and with the re 
silts describe a love. 
The third ease to be considered is that in 

which the shaft wipers of the connector II 
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ergize. 

come to rest on a set of contacts having 
an opening in the line circuit. Unler these 
conditions, when the ringer relay 125 ener 
gizes and connects ringing 't'rent to the 
line, the circuit of the relay 1:31, which is 
connected in series with the ringing current, 
will not be closed due to the opening in the 
line and this relay will accor' lingly not en 

With the ringer relay 125 in an 
energizel position and the relay 167 deiner 
gized, a circuit is formed from ground (i'. 
through the interrupter 124, springs, 132, 

to battery B'. 'The energization of the re 
lay 133 closes locking circuit for itself. 
from ground G' through the springs 157, 
springs 158, relay 133 and the side switch 
wiper 109 (in third position) to battery B'. 
The energization of the relay 133 will light 
a lamp associated with an operator's key, 
similar to the limp. 154 and the key 156, in 
front of the complaint operator, There 
upon the operator throws her key end con 
verses with the subscriber in the manner 
and with the results described above. This 
is of particular value in that should a tele 
phone be removed it is unnecessary to place 
the number of said telephone upon a traffic 
trunk, for in case any one should call that 
number, the fact that the connector will ring 
upon an open line causes the calling party 
to be automatically connected with a com 
plaint operator who, upon inquiring the 
number being called, can inform the calling 
stilloscriber that that telephone has been re 
novel. 

It will thus le seen that we have devised 
a very efficient means for automatically 
swithing the 'onnection to an operator's 
board in case any one of the switches strikes 
a trunk line which is open. 
While we hay illustrated our invention in 

connection with an automatic telephone sys 
ten of a well-known type employing certain 
well-known for as of line switches, selectors, 
repeaters and ennectors, it will, of course, 
be understool that it is equally as well 
a lapfed for us in connection with other 
automatic or semi-automatic systems in 
which clifferent types of attomatic switches 
are en lovel, a our invention is not in any 
way linitel to the particular type of switch 
employed. 
What we claim as our invention is:- 
1. In a telepione system, a calling and 

a called subscrber's line, means including 
selector and connector switches for establish 
ing connection letween silict lines, and means 
for signalings in operator if said selector 
strikes an open trunk, or said 'onnector 
strikes an open line. 

2. In a tele hone system, a calling and 
a called subser her's line, means including 
trunk lines, selector switches, repeaters and 
connector's for establishing connection be 
tween said lines, and means for signaling an 
operator if sail selector strikes a trunk 
which is open on either sile of said repeater, 
or if saitt coin hector strikes a called line 
which is open. 

3. In a telephone system, a group of trunk 
lines, an auton at i? switch a lapted to con 
neet with any one of said trunks, each of 
said trunks co prising a plurality of con 
luctors, a gro incl normally adapted to be 
connected with one of said contluctors when 

sirings 137 of the relay 167, relay 183 and connection is stablished with said trunk, 
the side switch wiper 109 (in third position) means for removing sail ground ill case any 
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of the conductors of said trunk is open, an operator's position, and means controlled by 
the removal of said ground for signaling said operator. 

4. In a telephone system, a group of trunk 
lines, an automatic switch adapted to con 
nect with any one of said trunks, each of said 
trunks comprising a plurality of conductors, 
a ground normally adapted to be connected 
with one of said conductors when connection 
is established with said trunk, means for re 
moving said ground in 'case any of the con 
ductors of said trunk is open, an operator's 
position, a relay associated with said oper 
ator's position, energizing circuits for said 
relay, a short-circuit for said relay includ 
ing said ground connection, whereby when 
said ground connection is removed said re lay is energized, and an operator's signal 
controlled by the energization of said relay. 

5. In a telephone system, a line, an auto 
matic switch adapted to establish connection with said line, an operator's position, a relay 
associated with said position, means for en 
ergizing said relay when said switch strikes a line, which is open, an operator's signal 
controlled by said relay, and means by which 
the operator may then establish connection with said switch. 

6. In a telephone system, a line, a switch 
adapted to establish connection with said 
line, means for applying ringing current to 
said line, a relay connected in series with said ringing current circuit, an operator's 
position, a relay associated with said posi 
tion, means controlled by said first relay for 
opening the circuit of said second relay, 
means for closing the circuit of said second 
relay when said switch establishes connec 
tion with a line which is open, an operator's 
signal controlled by said second relay, and 
means by which said operator can then estab lish connection with said switch. 

7. In a telephone system, means for estab 
lishing a talking circuit connection between 
two points, said circuit connection divided 
into normally detached circuit sections, an automatic progressively movable switch for 
closing one of said sections with another, supervisory equipment individual to said 
switch, a control circuit for said equipment, 
said control circuit controlled in turn over 
a circuit having a section individual to said 
last mentioned section and which conducts 
current which does not flow over the talking 
circuit. .. ... " 

8. In a telephone system, means for estab 
lishing a talking circuit connection botween 
two points, said circuit connection divided 
into normally detached circuit sections, an 
automatic progressively movable switch for 
closing one of said sections with another, supervisory equipment individual to said 
switch, a control circuit for said equipment, 
and an auxiliary relay in said last mentioned 
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section for controlling said control circuit, 
said relay energized by current which does 
not flow over the talking circuit. 

9. In a telephone system, means for estab 
lishing a talking circuit connection between 
two points, said circuit connection divided 
into normally detached circuit sections, an 
automatic switch for closing one of said sec tions with another, supervisory equipment 
individual to said switch, a control circuit for said equipment, and an auxiliary relay 
individual to said last mentioned section for controlling said control circuit, said relay 
energized by current which does not flow over the talking circuit. 

10. In a telephone system, means for estab 
lishing a talking circuit connection between 
two points, said circuit connection divided 
into normally detached circuit sections, an 
automatic switch for closing one of said sec 
tions with another, supervisory equipment 
individual to said switch, a control circuit for said equipment, an auxiliary relay in 
said last mentioned section for controlling 
said control circuit, said relay energized by 
current which does not flow over the talking 
circuit, and a circuit for said current con 
trolled over said first mentioned section. 

11. In a telephone system, means for estab 
lishing a talking circuit connection between 
two points, said circuit connection divided 
into normally detached circuit sections, an 
automatic switch for closing one of said sec 
tions with another, supervisory equipment 
individual to said switch, and a supervisory relay for controlling said equipment, said 
relay controlled in turn by said last men 
tioned section and energized by current 
which does not flow over the talking circuit. 

12. In a telephone system, means for estab 
lishing a circuit connection between two points, said circuit connection divided into 
normally detached circuit sections, an auto 
matic switch for closing one of said sections 
with another, supervisory equipment indi: 
vidual to said switch, a supervisory relay for 
controlling said equipment, and an auxiliary 
relay in said last mentioned section for con trolling said supervisory relay, said aux 
iliary relay energized by current which does 
not flow over the talking circuit. - 

13. In a telephone system, means for estab 
lishing a talking circuit connection between 
two points, said circuit connection divided 
into normally detached circuit sections, an 
automatic switch for closing one of said sec tions with another, supervisory equipment 
inclividual to said switch, a supervisory re 
lay for controlling said equipment, and an 
auxiliary relay individual to said last men 
tioned section for controlling said super visory relay, said auxiliary relay energized 
by current which does not flow over the talk ing circuit. 
14. In a telephone system, means for estab 
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lishing a talking circuit connection between 
two points, said circuit connection divided 
into normally detached circuit sections, an 
automatic switcl for closing one of said sec 
tions with another, supervisory equipment 
individual to said switch, a supervisory re 
lay for controlling said equipment, an aux 
iliary relay in said last mentioned section 
for controlling said supervisory relay, said 
auxiliary relay energized by current which 
does not flow over the talking circuit, the 
circuit for said current controlled ove' sail 
first mentioned section. 

15. In a telephone system. I leans for estal)- 
isling a talking circuit contection between 
two points, said circuit connection civilel 
into normally detached circuit sections, an 
automatic switcl for closing one of said sec 
tions with another, supervisory equipment 
individual to saidl switch, and a supervisory 
relay for controlling said eliment. Said 
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Irelay under the control of both of saic sec 
stions aid energized by current Willicly does 
not flow over the taking circuit. 

16. In a telephone systei). Ileans for es 
talblishing a talking circuit "onnection ie 
tween two points, said circuit connection 
divided into normally detached circuit sec 
tions, an automatic switcl for closing one 
of said sections with another, supervisory 
equipment individual to sail switch, and a 
supervisory relay for controlling said equip 
ment, said relay energized lay current which 
does not flow over the talking circuit and 
under the control of said iust 1elationed sec 
tion for rendering it in operative. 

17. In a telephone system, means for es 
tallishing a talking circuit connection be 
tween two points, said circuit connection 
(liviled into normally detached circuit sec 
tions, an automatic switch for closing one 
of saic sections with another, supervisory 
equipment individual to sail switch, and a 
servisory relay for controlling said equip 
ent, said relay energized ly current which 

does not flow over the talking circuit and 
under the control of sail last mentioned sec 
tion for preventing the actuation of said 
supervisory equipment. 

18. In a telephone system, means for es 
tallisliig a talking circuit connection be 
tween two points, sail circuit connection 
(liviolet it) joi'nally detachel circuit sec 
tions, at a tonnatic switch for closing one 
i? saic sections with another, supervisory 
('lient ii) livial to sail switch, a 
stipei s'isory relay for controlling said equip 
linent, and an auxiliary relay in said last 
mentitled section for controlling said super 
visory relay for pi'eventing the actuation of 
sail supervisory equipment, said auxiliary 
relay (energized by current which loes not 
flow over the talking circuit. 

19. In a cle one system, means for es 
tablishing a talking circuit connection be 

9 

tween two points, said circuit connection 
divided into normally detached circuit sec 
tions, an autoliatic switch for closing one 
of said sections with another. Supervisory 
eclipment in ivitial to said switch, a super 
visory relay ol' controlling said equipment, 
and an auxiliary relay individual to said 
last mentionel section fair controlling said 
Silpervisory 'lity f' preventing the actua 
tion of Said sire I'visory equipment, said 
auxiliary relay energized by current which 
(tues not flow over the talking circuit. 

20. In a teelhollc system, means for es 
tablishing it alking circuit connection be 
two'el two ) ints, said circuit connection 
(liviled into ournally letached circuit sec 
tions. all a t ) natic switch for closing one 
if sail Sectic us with another, supervisory 
equipment it, ividual to said switch, a super 
visory elay or controlling said equipment, 
all auxiliary relay individual to said last 
entionel Section for controlling said super 

visory relay, ind a circuit for said auxiliary 
relay controlled over sail first mentioned 
section for reventing the actuation of said 
supervisory euipment, the circuit for said 
auxiliary relay being energized by current 
which does not flow over the talking circuit. 

21. In a teethone system, means for es 
tablishing a talking circuit connection be 
tween two pints, said circuit connection 
dividel into lorinally detached circuit sec 
tions, an auttinatic switch for closing one 
of said sectic ns with another, supervisory 
equipment in livilial to said switch, and 
a supervisory relay for controlling said 
equipment, said relay energized by current 
which does not flow over the talking circuit 
alid under th: control of both of said sec 
tions for pre enting the actuation of said supervisory euipment. 

22. In a telephone system, means for es 
tablishing a allking circuit connection bc 
tween two pints, said circuit connection 
(liviled into ornally (letached circuit sec 
tions, an automatic switch for closing one 
of Said sectic ns with another, supervisory 
eclipment in lividual to said switch, and 
a supervisory relay for controlling said 
equipment, said 'elay ellergized by current 
which does not ?low over the talking circuit 
and under the control of said last mentioned 
section for re) clering it inoperative for pre 
venting the cituation of said supervisory 
euipment. ; 
2. In a telephone system, means for es 

tablishing a talking circuit connection be 
tween two p ints, said circuit connection 
divided into ornally detached circuit sec 
tions, an automatic switch for closing one 
of said sections with another, supervisory 
efuipment, a elay individual to said switch 
for controllin, said equipment, and a con 
trol circuit for said supervisory relay pro 
vided with current that does not flow over 
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the talking circuit, said control circuit under 
the control of said last mentioned section. 

24. In a telephone system, means for es 
tablishing a talking circuit connection be 
tween two points, said circuit connection 
divided into normally detached circuit sec 
tions, an automatic switch for closing one 
of said sections with anothel', stiper Yisory 
equipment, a relay individual to said switch 
for controlling said equipment, a control cir 
cuit for said relay, and an auxiliary 'elay 
in said last mentioned section for controlling 
said control circuit, said auxiliary 1'elay ener 
gized by current which does not flow over the talking circuit. 

25. In a telephone system, leans for es 
tablishing a talking circuit connection be 
tween two points, said circuit connection 
divided into normally detached circuit sec 
tions, an automatic switch for closing One 
of said sections with another, stipervisory 
equipment, a relay individual to Said Switch 
for controlling said equipment, a control cil'- 
cuit for said relay, and an auxiliary relay 
individual to said last mentionel section for 
controlling said control circuit, said aux 
iliary relay energized by current which does 
not flow over the talking circuit. 

26. In a telephone system, means for es 
tablishing a talking circuit connection be 
tween two points, said circuit connection di 
vided into normally detached circuit sec 
tions, an automatic switch for closing one 
of said sections with another. Supervisory 
equipment, a relay for controlling said 
equipment individual to said switch, a con 
trol circuit for said relay, an auxiliary re 
lay individual to said last mentioned section 
for controlling said control circuit, and a 
circuit for said auxiliary relay controlled 
over said first mentioned section, the circuit 
for said auxiliary relay provided with cur 
rent which does not pass over the talking 
circuit. 

27. In a telephone system, means for es 
tablishing a talking circuit connection le 
tween two points, said circuit connection di 
vided into normally detached circuit sec 
tions, an automatic switch for closing one of said sections with another, supervisory 
equipment, a relay for controlling said 
equipment individual to said switch, and a 
control circuit for said relay, said circuit 
under the control of both of said sections 
and supplied with ("irrent which does not 
flow over the talking circuit. 

28. In a telephone system, means for es 
tablishing a talking circuit connection be 
tween two points, said circuit connection, di 
vided into normally detached circuit sec 
ions, an automatic switch for closing one 
of said sections with another, supervisory 
equipment, a relay for controlling said 
equipment individual to said switch, and 
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a control circuit for said supervisory re 
lay provided with current which does not 
flow over the talking circuit, Said control 
circuit unler the control of said last men 
tioned section for rendering it inoperative. 

29. In a telephone system, means for es 
tablishing a talking circuit connection be 
tween two points, said circuit connection di 
villed into normally detached conductor 
sections, an autonnatic switch for closing one 
of said sections with another, a supervisory 
equipment, a circuit for operating said 
equipment, a magnet controlled over Said 
last mentioned section energized by current 
which does not flow over the talking circuit, sail supervisory equipment circuit unclei 
the control of said magnet whereby if the 
last entioned section is in normal condi 
tion when the automatic switch operates 
said magnet is operated to control the Su 
pervisory equipment to prevent its operation. 

30. In a telephone system, means for es 
tablishing a talking circuit connection be 
tween two points, said circuit connection di 
vided into normally detached conductor sec 
tions, an automatic switch for closing one 
of said sections with another, a supervisory cquipment, a circuit for operating said 
equipment, a magnet controlled over said 
last mentioned section energized by current 
which does not flow over the talking circuit, 
said supervisory equipment circuit under 
the control of said magnet whereby if the 
last mentioned section is in normal con 
dition when the automatic switch operates 
said magnet is operated to control the su 
pervisory equipment to prevent its opera 
tiofi, and whereby if the said last mentioned 
section is not in normal condition, when 
the automatic switch operates, said magnet 
leaves the supervisory equipment free to 
operate, and means for operating the same. 

31. In a telephone system, a calling line. 
a called line, means for establishing a talk 
ing circuit connection between the two, stic 
means divided into normally detached cir 
cuit sections, an automatic swiuch for closing 
one of said sections with another, means for 
operating said switch, a supervisory circuit 
associated with said first mentioned section, 
a signal in said circuit and automatic means 
for operating said signal when the said last 
mentioned section is out of normal Working 
condition when said switch is operated, said 
alt) natic means, operated by current that 
does not flow over the talking circuit. 

32. In a telephone system, a calling line, 
a called line, a link circuit for establishing 
a connection with the called line, an auto 
matic switch for extending the connection 
from the link to the circuit beyond, means 
for fperating said switch, a supervisory cir 
cuit associated with said link, and automatic 
means for connecting said link to said su 
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pervisory circuit if the circuit beyond is de 
fective at the time the switch is operated. 

33. In a telephone system, means for 's- 
tablishing a talking circuit connection le 
tween two points, said circuit connection (li 
vided into normally detached circuit sec 
tions, an automatic switch for closing one 
of said sections with another, supervisory 
equipment, a control circuit for said equip 
ment independent of Said talking circuit and 
having a section individual to each of Sail 
talking circuit sections, said control circuit 
under the control of said other section. 

34. In a telephone system, means for es 
tablishing a circuit connection between two 
points, said circuit connection divided into 
normally detached circuit sections, an auto 
matic switch for closing one of Sail sections: 
with another, supervisory equipment indi 
vidual to said switch, a control circuit for 
said equipment, said control circuit under 
the control of said last mentioned section, 
release equipment for said automatic switch, 
and a release circuit for said switch, said 
supervisory equipment controlled over said 
release circuit. 

35. In a telephone system, means for 's- 
tablishing a circuit connection between two 
points, said circuit connection divided into 
normally detached circuit sections, an auto 
matic switch for closing one of said sections 
with another, supervisory equipment indi 
vidual to said switch, a control circuit for 
said, equipment, and an auxiliary relay in 
said last mentioned section for controlling 
said control circuit, release equipment for 
said automatic switch, and a release circuit 
for said switch, said supervisory equipment 
controlled over said release circuit. 

36. In a telephone system, means for es 
tablishing a circuit connection between two 
points, said circuit connection divided into 
normally detached circuit sections, an auto 
matic switch for closing one of said sections 
with anothel', supervisory equipment indi 
vidual to said switch, a control circuit for said equipment, an auxiliary relay indi 
vidual to said last mentioned section for 
controlling said control circuit, release 
equipment for said autonnatic switch, and a 
release circuit for said switch, said super 
yisory equipment controlled over said re lease circuit. 

37. In a telephone systein, Ileans for es 
tallishing a circuit connection b(tween two 
points, said circuit connection liviled into 
normally detached circuit sections, an auto. 
1natic" switcl for closing () ( of said sections 
with another, supervisory equipment inli 
vidual to said switch, a control circuit for 
said eclip It, an auxiliary 'elay in saic 
last mentioned section for controlling saic 
control circuit, a circuit for said auxiliary 
relay controlled over said one section, release 

3L 

equipment for said automatic switch, and a 
release circuit for said switch, said super 
visory ection it controlled over said re 
lease circuit. 

3s. In a tell plone systein, leans for es 
talblisliiga ('i 'cuit connection between two 
points, sa; (i) cit connection divided into 
normally detached circuit sections, an auto 
matic sys it "h for closing one of said sections 
with at their, supervisory equipment indi 
vidual to saic switch, a control ("ircuit for 
said eclinient, sail circuit under the con 
trol of oth of said sections, release equip 
linent for said automatic switch, and a re 
lease circuit--if I said switch, said super 
visory eclip int controlled over said re 
lease (: 'uit. 

39. In a tele lone system, lineans for es 
tablishing a cil (: it connection between two 
points, said circuit connection divided into 
normall A leta (; c.d circuit sections, an auto 
matic: switch for closing one of said sections 
with another supervisory equipment indi 
vidual to said switch, a control circuit for 
said equipment, said control circuit under 
the control of Sid last mentioned section for 
rendering it in operative, release equipment 
for said automatic switch, and a release cir 
cuit for said switch, said supervisory equip 
ment controlled over said release circuit. 

40. In a telephone system, means for es 
tablishing a circuit connection between two 
points, said cirtuit connection divided into 
no'nally detacled circuit sections, an auto 
natic switch for closing one of said sections 
with another, pervisory equipment indi 
vidual to saids itch, a supervisory relay for 
ontrolling said equipment, said relay under 

tle control of said last lientioned section, 
release equillet for said automatic switch, 
and a release (ircuit for sail switch, said 
Supervisory equipment controlled over said 
release circuit. 
41. In a tele hole systein), leans for es 

tallishing a 'i' 'it ('lection between two 
points, sail circuit (tection divided into 
normally detachel ("irc" it sections, an auto 
matic switch foll closing one of sail sections 
with another. Servisory eclipment indi 
vicial to sail switch, a supervisory relay 
for controlling sail citinent, an auxiliary 
relay in saic ast entioned section for 
controlling said supervisory relay, release 
cquipment for slid attolinatic switch, and a 
release circuit to sail switch, saic ster 
visory equipnet controlled over said re 
lease circuit. 

42. In a telephone systeia), meals fores 
tallishing a circuit connection between two 
points, said circuit connection divided into 
lorially detachd circuit sections, an alto 
natic switch for closing one of said sections 
with another, supervisory ect tipment indi 
vidual to said witch, a supervisory relay 
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for controlling said equipment, an auxiliary 
relay individual to said last mentioned sec tion for controlling said supervisory relay, 
release eequipment for said automatic 
switch, and a release circuit for said switch, 
said supervisory equipment controlled over 
said release circuit. 

43. In a telephone system, means for es 
tablishing a circuit, connection between two 
points, said circuit connection divided into 
normally detached circuit sections, an auto 
matic switch for closing one of said sections 
with another, supervisory equipment indi 
vidual to said switch, a supervisory relay for 
controlling said equipment, an auxiliary re 
lay in said last mentioned section for con trolling said supervisory leay, a circuit for 
said auxiliary relay controlled over said 
first mentioned section, release equipment 
for said automatic switch, and a release cir 
cuit for said switch, said supervisory equip 
ment controlled over said release circuit. 

44. In a telephone system, means for es 
tablishing a circuit connection between two 
points, said circuit connection divided into 
normally detached circuit sections, an auto 
matic switch for closing one of said sections 
with another, supervisory equipment indi 
vidual to said switch, a supervisory relay for 
controlling said equipment, said relay under 
the control of both of said sections, release 
equipment fol' said automatic Switch, and a 
release circuit for said switch, said super 
visory equipment controlled over said re 
lease circuit. 

45. In a telephone system, means for es 
tablishing a circuit connection between two 
points, sailfircuit connection divided into 
normally ietached circuit sections, an auto 
matic switch for closing one of said sections 
with another, Supe'visory equipment indi 
vidual to said switch, a supervisory relay 
for controlling sail equipment, said relay 
under the control of said last mentioned 
section for 'endering it inoperative, release 
equipilent for said automatic switch, and a 
releast circuit for said switch, said super 
yisory equipment controlled over said re lease circuit. 

46. ln a telephone system, means for es 
tablishing a circuit connection between two 
points, said circuit connection divided into 
normally detached circuit sections, an auto 
lmatic switch for closing one of said sections 
with another, supervisory equipment indi 
vidual to said switch, a supervisory relay 
for controlling said equipment, said relay 
under the control of said last mentioned sec 
tion for preventing the actuation of said supervisory equipment, release equipment 
for said autoratic switch, and a release cir 
cuit for said switch, said supervisory equip 
ment controlled over said release circuit. 
47. In a telephone system, means for es 

tablishing a circuit connection between two 
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points, said circuit connection divided into 
normally detached circuit sections, an auto 
matic switch for closing one of said sections 
with another, supervisory equipment indi 
vidual to said switch, a supervisory relay 
for controlling said equipment, an auxiliary 
relay in said last mentioned section for con 
trolling said supervisory relay for prevent 
ing the actuation of sail supervisory equip 

le equipment for said automatic 
switch, and a release circuit for said switch, 
said supervisory equipment controlled over 
said release circuit. 

48. In a telephone system, means for es 
tablishing a circuit connection between two 
points, sail circuit connection divided into 
normally detached circuit sections, an alto 
matic switch for closing one of said sections 
with another', supervisory equipment indi 
vidual to said switch, a supervisery relay 
for controlling said equipment, an auxiliary 
relay individual to said last mentioned sec 
tion for controlling said supervisory l'elay 
for preventing the actuation of said super 
visory equipment, release equipment for said 
automatic switch, and a release circuit for 
said switch, said supervisory equipment coln 
trollel over said release circuit. 

49. In a telephone-system, means for es 
tablishing a circuit connection between two 
points, said circuit connection divided into 
normally detached circuit sections, an auto 
matic switch fol' ('losing one of said sections 
with another, supervisory equipment indi 
vidual to said switch, a supervisory relay 
for controlling said equipment, an auxiliary 
relay individual to Said last mentioned sec 
tion for controlling said supervisory relay, 
a circuit for said auxiliary relay controlled 
over sail first mentioned section for pre 
verting the actuation of said supervisory 
equipment, release syst for said auto 
matic switch, and a release circuit for said 
switch, sail supervisory equipient con 
trolled ove' sail release circuit. 

50. In a telephoric systein. In eans for estab 
lishing a circuit, connection between two 
points, said circuit connection divided into 
normally detacled circuit sections, an auto 
matic switch for closing one of said sections 
with another, supervisory equipment indi 
vidual to said switch, a supervisory relay for 
controlling said equipment, said relay under 
the control of loth of said sections for pre 
venting the Letuation of said supervisory 
equipment, release equipment for said auto 
matic Switch, and a release circuit for said 
switch, said supervisory equipment con 
trolled over said release circuit. 

51. In a telephone system, means for 
establishing a circuit connection between two 
points, said circuit connection div cici into 
normally detached circuit, sections, an auto 
ilmatic switch for closing one of said sections 
with another, Supervisory equipment indi 
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vidual to said switch, a supervisory relay 
for controling said e?tipment, said relay 
under the control of said last mentioned sec 
tion for rendering it inoperative for pre 
venting the actitation of said supervisory 
equipinent, release et liment for said auto 
matic swatch, and a release circuit for said switch, said supervisory equipment con 
trolled over sail release (ilicit. 

52. In a telephone system. neans for 
establishii g : circlit connection between 
two points, said circuit connection divided 
into normally detached circuit sections, an 
automatic switch for closing one of said sec 
tions with another, supervisory equipment, 
a relay for controlling said eclipment in 
clividual to said switc. a 'ontrol cirrit for 
said relay, sail control circuit under the 
control of said last mentioncil section, re 
lease eclipment for said automatic s.tria. 
and a release circuit for sail switch. Sail 
supervisory equipment controlled over said 
release cirrit, - 

53. In a telephone systein, leans for 
est: lislair : (ii'("it 'cliction if wen 
two points, sail circuit ('cinectic civile 
into normally let a led (iicit sections. an 
automatic switch for closing one of said 
sections with another. servisory equip 
ment, a relay for confroling said equipment 
individual to sail switch, a control circuit 
for said relay. : axiliary relay in said 
last mentioned section for controlling said 
control circuit. release equipment for said 
automatic switch, and a release circuit for 
said switch.sail supervisory ecuipment con 
trolled over stic release circuit. 

54. In a telephone system. means for 
establishing : 'it': it collection tween two 
points, saic ?ite it, connection divided into 
normally detached circt it sections, an auto 
natic switch for closing one of said sections 
with another, servisory equipment, a re 
lay for controlling said eclinent indi 
villai to sail switch. : control (ict it for 
said relay, an auxiliary relay individlt a to 
said last inentionel section for controlling 
sail control circuit. release eclinent for 
said automatic switch, and a release circuit 
for sail switcli, said servisory (ijuipment 
controlled over sail release circuit. 

55. In a telephone syste). Incans for 
establisliig a circlit connection between 
two points, said circuit connection divided 
into normally clot:ched circuit sections. an 
atolitic switch for closing one of said 
sections with another, servisory equip 
eit. : relay for controlling saic ('inct 

individual to said switc., a control circuit, 
for said relay. in auxiliary relay individual 
to said last mentioned section for controlling 
said 'oltrol (iicit, : (ire it for said 
auxiliary relay controlled over said first 
mention: il section, release elipinént for 
said a u ::iatic switch, and it release circuit 

La 

for said switch, said supervisory equipment 
controlled ovir said release circuit. 

56. In a 1 elephone system, means for 
establishing a circuit connection between two 
points. Sail circuit connection divided into 
normally det:ched circuit sections. an auto 
initic' switch For closing one of said sections 
with another supervisory eclipment, a re 
lily for controlling said equipment indi 
vicial to sail switch, a control circuit for 
sil relay, sa circuit inter the control of 
oth of sail sections, release equipment for 

said automatic switch, and a release circuit 
for said switch, sail supervisory eclipment 
controlled ov' r said release circuit. 

57. In a elephone system, means for 
('stablishing a circuit connection between 
two points, said circuit connection divitiel 
into normall (leticlhel circuit sections, an 
att (natic switch for closing one of said 
sections with another, supervisory equip 
in ent, a relat for controlling said equip 
inent individual to said switch, a control 
("irc" it for stic relay, sail control cir' it 
title the control of sail list, eit is not 
section for 't clering it iterative, release 
ecipient f 1 sail automatic" switch, an 

release cir' it for said switcl sail st 
lei Yisory equipment controllied over sail 
release circui. 

58. In a elephone system, means for 
establishing a circuit connection between 
two points, said circuit connection divided 
into normall detached conductor sections, 
an automatic switcl for closing one of silic 
sections with another, a supervisory equip 
ment, a circuit for operating said equip 
ment, a magnet controlled over said last 
mentioned setion, said supervisory equip 
nent circuit inder the control of said mag 
net whereby f the last mentionel section is 
in normal ('nclition when the atomatic 
switch opera es said magnet is operated to 
'ontrol the servisory equipment to pre 
vent its operation release equipment for 
sail atomat ( switch, and a release circuit 
for said switch, sail supervisory equipment 
controllet ov r saic release circuit. 

59. In a elephone system. means for 
establishing a circuit connection between 
two points, sail circuit connection divided 
into normall detached 'onductor sections, 
an automatic switch for closing one of said 
sections with another, a spervisory eclip 
ment, a tire it for operating sail (clip 
inent, it inas net controllied ove' said last, 
entionel section. Stitt servisory (clip 
tent circuit titler the 'ontrol of saic nag 
net whereby if the last mentioned section 
is in normal conclition when the atttomatic 
switch operates, sail Iagnet is operated to 
control the supervisory equipment to pre 
vent its opertion, and whereby if the said 
last mentioned section is not in normal con 
(lition, when the automatic switch operates, 
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slid magnet leaves the supervisory equip 
ment free to operate, and means for oper 
ating the same, release equipment for said 
automatic switch, and a release circuit for 
said switch, said supervisory equipment 
controlled over said release circuit. 

60. In a telephone system, a calling line, 
a called line, means for establishing a cir 
cit connection between the two, said means 
divided into normally detached circuit sec 
tions, an a tonnatic switch for closing one 
of said sections with another, means for 
operating said switch, a supervisory cir 
cit associated with said first mentioned sec 
tion, a signal in said circuit and automatic 
means for operating said signal when the 
said last mentioned section is out of lo'- 
a working condition when said switch is 

operated, release equipment for said auto 
matic: switch, and a release circuit for said switch, said supervisory equipment con 
trolled over said release circuit. 

61. In a telephone system, a calling line, 
a callel line, a link circuit for establishing 
a connection with the called line, an auto 
litutic switch for extending the connection 
from the link to the circuit beyond, means 
for operating said switch, a supervisory cir 
cuit associatel with said link, a tollatic 
means for connecting said link to said su 
pervisory circuit if the circuit beyond is de 
fective it the time the switch is operated, 
release equipment for said automatic switch, 
and release circuit for said switch, said 
supervisory circuit controlled over said re lease circuit. 

62. In a telephone system, means for 
estallishing a talking circuit connection 
between two points, said circuit connection 
divitie? into normally detached sections, an 
atonatic switch for extending a talking 
circuit from one of said sections to another, electromagnetically controlled supervisory 
mechanism associated with said switch, a 
circuit for sail Heelanism, neans for op 
eratively energizing said circuit for ope 
ating said mechanisi) if the automatic 
switch finals he talking circuit of one of 
the sections ope, leans for rendering the 
circuit of said anechanism inolei'ative if 
the switch finds the talking circuit of one 
of the set 'tions closett, release equipment for 
sail attomatic switch. and a release circuit 
for sail switch, sail servisory mecha 
lism ('ont rollet over said release ("ircuit. 
(33. In a telephone system, nea is for ('s- 

tablishing a circuit connection between two 
\oints, said circuit connection liviled into 
ornally detachel ("irc" it sections, an alt 

tilitic switch for closing one of sail sections 
with another, supervisory ('quipment, a ('ot - 
irol circuit for sail euipment, sail control 

circuit inder the control of said last inell 
tioned section, release equipment for sail 
automatic switch, and a release circuit fol' 
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said switch, said supervisory equipment con 
trolled over said release circuit. 

64. In a telephone system, means for es 
tablishing a circuit connection between two 
points, said circuit connection divided into 
normally detached circuit sections, an auto 
natic switch for closing one of said sections 
with another, supervisory equipment indi 
vidual to said switch, a control circuit for 
said equipment, said control circuit under 
the control of said last mentioned section, 
and a busy test circuit for said switch, said 
supervisory equipment controlled over sail 
busy test circuit. - 

65. In a telephone system, means for es 
tablishing a circuit connection between two 
points, sail circuit connection divided into 
normally detached circuit sections, an auto 
matic switch fortclosing one of said sections with another, supervisory equipment indi 
vidual to said switch, a control circuit for said equipment, an auxiliary relay in said 
last mentioned section for controlling said 
control circuit, and a busy test circuit for 
said switch, said supervisory equipment con 
trolled over said lyusy test circuit. 

66. In a telephone system, means for es 
tablishing a circuit connection between two 
points, said circuit connection divided into 
normally detached circuit sections, an auto 
luatic switch for closing one of said sections 
with another, supervisory equipnent indi 
vidual to said switch, a control circuit for said equipment, an auxiliary relay individual 
to said last mentioned section for controlling 
said control circuit, and a busy test circuit 
for said switch, said supervisory equipment 
controlled over said busy test circuit. 

(57. In a telephone system, means for es 
tablishing a circuit connection between two 
points, said circuit connection divided into 
normally detached circuit sections, an auto 
nati' switch for closing one of said sections 
with another, supervisory equipment indi 
vidual to said switch, ; control circuit for 
said equipment, an auxiliary relay in said 
last mentioned section for controlling sail 
control circuit, and a circuit for said aux 
iliary relay controlled over said first men 
tioned section, and a lousy test circuit for 
said switch, said supervisory equipment con 
rolled over sail busy test circuit. 

(i.S. In a teleplbone system, means for es 
tablishing a circuit connection between two 
points, said circuit connection divided into 
normally detached circuit sections, an auto 
natic switch for closing one of said sections 
with another, supervisory equipment indi 
vidual to said switch. a control circuit for 
said equipment, said circuit uncle' the control 
of both of said sections. and a husy test cil'- 
eit for sail switch, said supervisory equip 
ment controlled over said busy test circuit. 

(39. In a telephone system, means for es 
tablishing a circuit connection between two 
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points, saic circuit connection divided into 
normally detached circuit, sections, an auto 
matic switch for closing one of saidi sections 
with another, supervisory equipment indi 
vidual to said switch, a 'trol circuit for 
said equipment, said control circuit unler 
the control of said last mentioned section 
for rendering it inoperative, and a lisy test 
circuit for said switch, sail supervisory 
equipment controlled over said lousy test ('il 
cuit. " . 

70. In a telephone systel, means for es 
tallishing a circiit ("injection between two 
points. saic ('i'i'i it collection divided into 
nornaily let allel ("irc"it seations. an auts 
natic switch for closing line if sail sections 
witl I other, servisory ecline: it il) (i- 
will: s: it switc), a a servisory re 
lay for controlling said eit illnett, saic re 
lay uncle the control of sail last entioned 
section, an ; ) isy est circuit fol' sail 
switch, sail servisory einent ('on 
trolled over sail isy test circuit. 

1. in : eel in system. eans for es 
tallisir a 'i'i' it to lection between two 
points, sail circiit ('otection liviled into 
in rally detachel ("irc" it sections. at aut (i- 
li: tie switcl for closing one of silic sections 
with another', supervisory elitent indi 
villal to saic switch, a supervisory relay 
for controlling said eclinent, an a txiliary 
relay in sail last mentioned section for 'i 1)- 
trolling said supervisory relay, and a billsy 
test circuit for said switch. said stervisory 
equipment controlled over said busy test 
circuit. 

72. In a telephone system. means for es 
tablishing a circuit connection between two 
oints, said circuit connection divided int() 
normally detached circuit sections, an at - 
natic switch for closing one of said sections 
with another, supervisory equipment inli 
vidual to said switch, a supervisory relay 
for controlling sail equipment, an all xiliary 
relay individual to said last neitioned set tion for volt rolling said sullervisory relay 
and a busy test circuit for sail switch, said supervisory equipment controlled over sail 
busy test circuit. 

73. In a teleplone system, means for es 
tallishing a circuit connection between two 
points, said circuit connection divided into 
inorinally detachel circuit sections, an atto 
natic switch for closing one of said sections 
with another, supervisory equipment inli 
visual to sail switch, a supervisory relay 
for controlling said equipment. an auxiliary 
relay in sail inst mentioned section for coll 
roliing sail supervisory relay, a circuit for 
si xiliary relay controlled over said 
first entioned section, and a lousy test cir 

it for sail switch, said supervisory efflip 
not controlled over said loisy test circuit. 
7. In a telephone system, means for es: 

tablishing a circuit connection between two 

points, sail circuit connection divided into 
normally detached circuit sections. an auto 
matic switch for closing one of said sections 
with another, supervisory equipmei. indi 
vidual to said switch, a supervisory relay for 
controlling said equipment, said relay intler 
the control of oth of said sections, an a 

sy test circuit for said switch. said super 
visory equipmet controlled over said busy 
test circuit. 

5. In a telelhone system. means for 's- 
tablishing a ciruit connection between two 
points, sail cir, it connection divided into 
normally detached circuit sections, an auto 
natic switch fo 'losing one of said sections 
with another, supervisory equipment indi 
vidual to said switch, a supervisory relay 
Jr. ('introlling sidl einent, said relay, 
inter the control of sail last mentioned 
section for ren:lering it inoperative, and a 
lotsy test circui, for sail switch, said Super 
visory tipment controlled over sail busy 
test circuit. 

76. In a telephone system, means for es 
tallishing it ('i (it connection between two 
points, said 'il 'tiit conjection divided into 
in ornally detachel circuit sections, an auto 
natic switch for closing one of said sections 
with another, supervisory equipment indi 
villa to sail switch, a supervisory relay for 
controlling sail equipment. Sail relay un 
der the contro of sail last mentioned see 
tion for preventing the actuation of said 
supervisory epipment, and a busy test cir 
cuit for said switch, said supervisory equip 
intent control let over said busy test circuit. 

77. In a telephone system, means for es 
tablishing a circuit connection between two 
points, said circuit connection divided into 
hormally detachel circuit sections, an auto 
natic switch for closing one of said sections 
with another. supervisory equipment inli 
vidual to sail switch, a supervisory relay 
for controlling said equipment, an auxiliary 
relay in said list mentioned section for con trolling said supervisory relay for prevent 
ing the aetuation of said supervisory equip 
ment, and a lot sy test circuit for sail switch, 
said superviso y equipment controlled over 
said busy test circuit. 78. In a tellphone system, means for es 
tablishing a circuit connection between two 
points, sail circuit ('on lection divided into 
normally detahed circuit sections, an auto 
natic switch for closing one of Sail sections 
with another, supervisory equipment indi 
vidual to sail switch. a supervisory relay for 
controlling sad equipment, an auxiliary re 
lay individual to said last mentioned section for controlling said sipervisory relay for 
preventing th' actuation of said supervisory 
quipment. at a busy test circuit for said 
switch, said supervisory ecument ("on 
trolled overs; it busy test circuit. '). In a telephone systeii, nearls for es 
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tablishing a circuit connection between two 
points, said circuit connection divided into 
liti'nally detached circuit sections, an at 
tonatic switch for closing one of said see 
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circuit, and a busy test circuit for said Switch, Sail supervisory equipment coli 
trolled over said busy test circuit. 
8. In a telephone system, means for es 5 ticis yith another, supervisory equipment tablishing a circuit connection between two to 

in civilial to said switch. a supervisory re- points, said circuit connection liviled into 
ly for controlling said equipment, an aux- normally detached circuit sections, an auto 
iliary relay individual to said last net- natic switch for closing one of said sections 
tionel Section for controlling sail super- with another, supervisory eclipment, a re 

10 y is 'V 1'ely, a circuit for Said auxiliary re- lay for controlling sail equipment individ- 75 
lily 'ontrolled over-sail first mentioned sec. lial to said switch, a control fire it for sail tion for preventing the actuation of said relay, an atxiliary relay individual to said 
stipervisory equipment, and a busy test cir- last mentioned section for controlling sail 
('lit for said switch, said supervisory equip- control circuit. and a busy test circuit for 

15 lent controlled over Slid busy test circuit. said switch, said supervisory equipment con- 80 
(). In a telephone systein, means for es- trolled over said busy test circuit. 

tallisting a circuit connection between two 85. In a telephone system, means for es 
loints. Srid circuit connection divided into tablishing a circuit connection between two 
101'i:lly (letached circuit sections, an auto- points, said circuit connection livided into 

20 natic switch for losing one of said sections normally detached circuit sections, an auto. 85 
with another, Siipervisory equipment indi- matic switch for closing one of said sections 
vicial to said switch, a supervisory rclay with another, supervisory equipment, a re 
for controlling said equipment, said relay lay for controlling said equipment individ 
kill i' the control of oth of suit sections it to said switch. a control circuit for said 

25 for reventing the actitation of Said super- relay, an auxiliary relay individual to sail 90 
'visory citient, an a lotsy test circuit for last mentioned section for controlling sail 
said switch, said supervisory equipment con- control circuit, a circuit for said auxiliary 
trolled over said busy test circuit. relay controlled over said first mentioncil 

81. In a telephone system, means for es- section, and a busy test circuit for said 
30 tallishing a circuit connection between two switch, said supervisory equipment con- 95 

points, said circuit connection divided into trolled over said busy test circuit. 
normally detached circuit sections, an auto- 85. In a telephone system, means for es 
matic switch, for closing one of said sections tallishing a circuit connection between two with another, supervisory equipment indi- poirits, said circuit connection divided into 

35 vidual to said switch, a supervisory relay normally detached circuit sections, an auto- 100 
for conti'olling said e?tipment, said relay matic switch for closing one of said sections 
under the control of said last mentioned see- with another, supervisory equipment, a relay 
tion for rendering it inoperative for pre- for controlling said equipment individual to 
venting the actuation of said supervisory said switch, a control circuit for said relay, 

4o equipment, and a bitsy test circuit for said said circuit inder the control of hoth of 105. 
switch, said stipervisory equipment con- said sections, and a busy test circuit for said 
trolled over said hisy test circuit. switch, said supervisory equipment con 

82. In a telephone system, means for es: trolled over said busy test circuit. 
tallishing a circuit connection between two 87. In a telephone system, means for es 

45 points, said circuit connection divided into tablishing a circuit connection between two 110 
normally detached circuit sections, an arto points, said circuit connection divided into 
natic switch for closing one of said sections' nonally detached circuit sections, an auto 
with another, supervisory couipment, a re- matic switch for closing one of said sections 
lay for controlling said equipment individl- with another, supervisory equipment, a re 

50 all to said switch, a control circuit for said lay for controlling said equipment individ- 115 
relay, said control circuit under the control lial to said switch, a control circuit for slid 
of said list mentionel section. and a busy relay, said fontrol circuit under the control 
test circuit for said switch, said supervisory of said last mentioned section for rendering 
equipment controlled over said busy test it inoperative, and a busy test circuit for 

56 circuit. sail switch, said supervisory cottipment con- 120 83. In a telephone system, means for es- trolled over said busy test circuit. 
tablishing a circuit connection between two 88. In a telephone system, means for es 
points, said circuit connection divided into tallishing a circuit connection between two 
inormally detached circuit sections, an auts- points, said circuit connection divided into 

60 natic switch for closing one of sail sections normally detached conductor sections, an 125 
with another, supervisory equipment, a re- attomatic switch for closing one of said 
lay for controlling said equipment indivil sectins with another, a supervisory equip 
ual to said switch, a control circuit for said mirt, a circuit for operating said super 
relay, an auxiliary relay in said last men- visory equipment, a magnet controlled over 
tional section for controlling said control said last mentioned section, said supervisory lao 
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equipment circuit undler the control of said 
magnet whereby if the last mentioned sec 
tion is in normal condition when the auto 
natic switch operates said magnet is oper 
ated to control the supervisory equipment 
to prevent its operation, and a busy test cir 
cuit for said switch, said supervisory equip 
ment controlled over said busy test circuit. 

89. In a telephone system, means for es 
tablishing a circuit connection between two 
points, said circuit connection divided into 
normally detached conductor sections, an 
automatic switch for closing one of said 
sections with another, a supervisory equip 
ment, a circuit for operating said equip 
inent, a magnet controlled over said last 
mentioned section, said supervisory equip 
ment circuit under the control of said mag 
net whereby if the last mentioned section is 
in normal condition when the automatic 
Switch operates said magnet is operated to 
control the supervisory equipment to pre 
vent its operation, and whereby if the said 
last mentioned section is not in normal con 
clition, when the automatic switch operates, 
said magnet leaves the supervisory equip 
ment free to operate, means for operating 
the same, and a busy test circuit for said switch, said supervisory equipment con 
trolled over said busy test circut. 90. In a telephone system, a calling line, 
a called line, means for establishing a cir 
cuit connection between the two, said means 
divided into normally detached circuit sec 
tions, an automatic switch for closing one 
of said sections with another, means for op 
erating said switch, a supervisory circuit 
associated with said first mentioned section, 
a signal in said circuit and automatic means 
for operating said signal when the said, last 
mentioned section is out of normal working 
condition when said switch is operated, and 
a busy test circuit for said switch, said su 
pervisory circuit controlled over said busy 
test circuit. 91. In a telephone system, a calling line, 
a called line, a link circuit for establishing 

17 

a connection with the called line, an auto 
natic switch for extending the connection 
from the link to the circuit beyond, means 
for operating slid switch, a supervisory 
circuit associated with said link, automatic 
means for connecting said link to said su 
pervisory circuit if the circuit beyond is de 
fective at the time the switch is operated, 
and a busy test circuit for said switch, said 
supervisory circuit controlled over said bus 
test circuit. 

92. In a teleplone system, means for es 
tablishing a circuit connection between two 
points, said circuit connection divided into 
normally detached sections, an automatic 
switch for exten ling a talking circuit from . 
one of said sections to another, electromag 
netically controlled supervisory mechanism 
associated with said switch, a circuit for 
said mechanism, means for operatively en 
ergizing said Circuit for operating said 
mechanism if thy automatic switch finds the 
talking circuit (f one of the sections open 
and means for rendering the circuit of sai 
mechanism inoperative if the switch finds 
the talking circuit of one of the sections 
closed, and a ousy test circuit for said 
switch, said supervisory mechanism con 
trolled over saichusy test circuit. 

93. In a telephone system, means for es 
talblishing a circuit connection between two 
points, said circuit connection divided into 
normally detacled circuit sections, an auto 
matic switch for closing one of said sec 
tions with another, supervisory equipment, 
a control circuit for said equipment, said 
control circuit inder the control of said last 
inentioned section, and a busy test circuit 
for said switch, said supervisory equipment 
controlled over said busy test circuit. Signed by is at Chicago, Illinois, this 
20th day of November, 1913. 

GEORGE A. YANOCHOWSKI. 
IARRY E. FIERSHEY. 

Witnesses: 
II. W. IsrAEKE, 
ALICE OSWALD. 
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