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o all whom it may concern.:
Be it known that we, Groree A. Yawxo-
cruowskr and Haxey E. Hersuey, 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-
phone 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-
matieally switching a ¢onnection to an oper-
ator in case any one of the switches em-
ployéd 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 ‘automatic telephone system employing

- _line switches, selectors, repeaters and con-
nectors: of well-known types, and have

shown Wow the connection will be automati-
cally switched to an operator’s position,
firgt, if the selector strikes a trunk which is
open-between the selector and the repeater;

" second, if the trunk is open between the re-

30 -
+ cases not .only where the subscriber’s line
“has become "accidentally open, but also in.
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peater and ihe 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
béen customary to provide special means for
switching the connection from such a dis-
conneeted line to an operator’s board in or-
der that the operator ean inform the call-
ing subscriber that the telephone of the de-
sired called subscriber has Deen disconnect-
ed. By 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 substatien
A’ in a system embodying the principles
of our invention. ‘

Fig. 3 is a modified arrangement. of a por-
tion of the cireuits.

The substation A and the apparatus
shown in TFig. 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
extended through tl.e subscriber’s individual

switch C and the selector E at the branch

exchange and through the repeater I, which
Iatter is included ix-a trunk line leading to
the main exchange from.whence the con-

nection extends through the connector H to

the called substation. The selector I in
the branch exchguge, besides having access
to trunk lines leading to the main exchange,
is also assumed to-lave access to connectors
in its own exchange for the purpose of cor-
pleting connection v:ith the branch exchangs
subscribers. It wil be clearly understood
by those versed ir the art that so-called
selector switches may be inserted between
the main office teriuinal of the trunk line
and. the connector H, the said selectors to
be similar to the o1.e shown at E. At T is
shown an operator’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 ealling device, which is rep-
resented herein by a pair of impulse springs
6 and Tand an impulse wheel 8, which latter
is assumed to be controlled through the
medinm of a finger hole* dial (not shown)
in such a manner taat the impulse springs

6 and T may be mwomentarily separated a

number of times corresponding to each digit
of the number to be called.

The subscriber’s individual switch € -ig
of the general typ: of subscriber’s switch
shown in British paent to R. W. James No.
26,301 of 1906, beir g, however, of the par-
ticular type disclos:d in British patent to
T. G. Martin No. 1419 of 1910. "This line
switch comprises, imong other details, a
plunger (not shown) attached to the end of
a.so-called plunger arin 24 which is con-
trolled by the magnet 159. The magnet
159 comprises four vindings, namely. a pull-
down winding 19, a cut-off or hoiding wind-

ing 27, a line wind'ng 11 and an auxjliary

winding 20. The core of the magnet 159 is
so congtructed that the magneiic circuit of
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the vﬁndings 19 and 27 is sép-;u‘ate 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, fore-
ing the springs 28, 43, 160 and 30 into
engagement with the springs 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 K. Each
trurk line is connected in multiple with
ihe 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 paised one or
more steps from its lowest position. . The

relays 40 and. 49 are slow acting—that is,

85

they detnergize slowly after their energiz-
ing circuits are broken.

The repeater F'comprises a combination '

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-wonnd line
relay 65. The relays 74, 85 and 96 are slow
acting—that is, they deénergize 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 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 zeries.
Like the selector the coannector is provided

-with a shaft (not shown) carrying the

wipers 117, 122 and. 118 which is controlled
by the vertical magnet 108 and the rotary
magnet 113. The usual side switch com-
prising the wipers 115, 116, 109 and 121
1s 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 184, 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 B’ having 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, 1t 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 switching
apparatus disclosed herein is in general well
known in the art and is described 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, vhereby 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-’
seriber now operates his calling device for

the first digit 2 of the called number, where»
by the substation imnpulse 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 deenelglze during the
momentary interruptions of its circuit by the

‘line relay 32 and consequently, each time the

latter relay deénergizes, 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 sw1tc Wlper 51 (in first
pomtlon) to battery B. "The'vgrtical magnet
receives two 1mpulses 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 ome step, but the circuit of the re-
lease magnet 143 still remains open at the
springs 45 and 47. The relay 49, which is

i inclnded 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 arms-
ture to fall back until after the last impulse
has been déelivered. In its eriergized posi-
tion the relay 49 closes a circuit from ground
G* through the springs 53 and the private
net 54 to battery B. This circuit is
%(en when the relay 49 deénergizes after
the last impulse has been delivered to the
vertical magnet, the breaking of said circuit
causing the private magnet 54 to deéner-
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 cireuit through the rotary magnet 55. The
circuit extends from ground G* through the
interrupter springs 56, rotary magnet 55
and theé side switch wiper 51 (in second po-
sition) to battery B. The rotary magnet 55
will then continue to operate in a manner

‘smnlar to that of a buzzer to rotate the

wipers step by step as long as the side switch
remains in second posmon As soon as the
rotary magnet energizes the first time, a
circutt is closed from ground G through the
contact point 57, armature 58 and sthe pri-

vate magnet 54 to battery B. ‘The private
magnet 54 is. energized over this circuit and
ls \gam deénergized when the rotary mag-
net 55 deénergizes after having romted the

wipers the first step provided the first trunk
line upon whic1 the selector wipers are ro-
tated is idle. IF the trunk is busy, however,
the private wipzar 59 finds the contact which
1t engages prov:ded with a guarding ground
potential. A new circuit is then closed
througlr the p:ivate magnet 54 extending
from said grounded contact through the
wiper 59, side switch wiper 60 (in second
posmon) and the private magnet 54 to bat-
tery B. Thercfore the private magnet- 54
does not deéner gize when the rotary magnet
armature falls back and the side switch is
locked in seconl 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 - deénergizes, permitting the side
switch to pass to third position and thus
break the circiit of the rotary magnet 55.
When the side iwitch wiper 51 reaches third
position, a circ1it is closed from ground G+*
through the springs 41, springs 61 of the re-
lay 62, relay 35 and the side switch wiper
51 (in ‘thivd position) to battery B. It will
be seen that the relay 62 \Vlll not be euer-
gized at this th le on account oi heing shunt-
ed by ground G*° The relay 35, upon en-
ergizing, cperates to disconnect the line re-
lay 32 from this line and extend the connec-
tion ‘through -the ‘wipers 63 and 64 to the
repeater F. Y/hen the circuit is thus ex-
tended to the “epeater, the line relay Gi is
energized over a circuit extending from

gr ound G* through the lower winding of the -

line relay 65, cprings 66 and 67, wiper 64,
springs 68 .mc 34, springs 31 and 30, line
conductor 15 to and through the substation
A, line condu:tor 16, springs 28 and 29,

71 and the upper winding of the line relay
65 to battery 3. The line relay 65, upon
energizing, clorés a cireuit from gl()und G*
through the spings 72 and 73 and the relay
74 to battery 13. “The relay 74, upon ener-
gizing, provides a new circuit for the relay
35 of the selector E and the cut-off winding
27 of the line s witch C for maintaining the
relay 35 and “he cut-off coil 27 energized
after their original circuit is broken by v the
deénergization of the slow acting relay 40.
This ecircuit extends * from gtound G*
through the syrings 75 and 76, contact 78,
wiper 59 and “he side switch \leex 60 (1n
third position), at which point the circuit
divides, one Iart dontinuing through the
springs 61 of the relay 62 and the reluy 35
to battely B. " The other branch extends
from the side s 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. Tle circuit also divides at the
spring 43 and the conductor 44 connects
ground to the connector private bank con-
tacts which ave 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 I' 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
10 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,
15 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
20 line relay 81 of the connector H, said ¢jr-
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 €0, relay. 85, right-

o

~ 25 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
30 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
35 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
40 91 to battery B. )

The apparatus is now in pesition for the
reception of impulses for the second digit 2.
The line relay 65 of the repeater I is deéner-
gized twice by the impulses for this digit,

45 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 desnergize between impulses. Con-
sequently, each time the line relay 65 de-

50 energizes it also closes a cireuit 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.

85 the relay 85 deénergizes, due to being short-

circuited. Upon deénergizing, the springs
100 and 102 make contact with the springs
101 and 108, respectively, before the springs
99 come in contact, thus insuring that the re-
lay 85 will have separatéd the springs 89 be-
fore the springs 99 are again in contact.
Each time the line relay 81 of the con-
nector deénergizes in response to the break-

70

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 deénergize until after
the last impulse is delivered. Upon energiz-
ing, the relay 107 closes a -circuit from:
ground G'* through the springs 110 and 111
and the private magnet 112 to battery B’.
When this circnit 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 deviee

-is operated for the last digit, the repeater I¥

operates in.the same manner as for the pre-
vious digit. Each time the connector line
relay 81 deénergizes in response to the im-
pulses, a circuit is closed from ground G
through the springs 92 and 104, springs 103
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
1s operating. If the called line is idle, the
private magnet 112 deénergizes 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 (V. This
circuit extends from ground G through the
side switch swiper 121 (in third position), -
private wiper 122, private bank contadt 123
and thence to all multiples of the same,
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This circuit also extends through the cut-off
winding 27" of the line switch ('’ to battery
B’.  The winding 27’, upon energizing, op-
erates to disconnect the line switch ¢’ 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 185 and the side swifch wiper
109 (in third position) to battery B’. Since

- thig cirenit includes the interrupter 124, the

relay 125 is energized intermittently, cach
time operating to close a signaling circuit
from one terminal of the generator R
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. TIn 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 cireuit of the relay 133
open. The purpose of this relay 133 will be
hereinafter more fully described. The relay
133 1s made slow acting, <. e., slow to de-
energize after its circuit is hroken, and like-
wise slow to energize upon its cireuit being
made, so that it will not energize during the
instant between the time that ground (G* iy
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 called subscriber removes his ve-
ceiver, the culling substation is provided
with talking enrrent through the windings
of the back-bridge relay 134, which relay,
upon encrgizing. closes the cirenit of the
ringing cut-off relay 167, said cirenit ex-
tending from ground (3'* through the side
switch wiper 121 (in third position), springs
136 and the relay 167 to battery B’ The re-
lay 167, upon cnergizing, interrupts the cir-
cuit of the ringing relay 125 at the springs
135 and closes a locking cirenit 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  ubove, the relay 167 ulso opens the
springs 137, thus permanently opening the
cireuit of the relay 133. .\ further result of
the energization of the back-bridge relay 194
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 &4 and 86, whereby the crrrent in
the trunk between the repeater I and the
: This
reversal of the enrrent causes the two wind-
ings of the relay 79 of the repeater F to
assist eacl other, whereby the relay itself js
energized and in turn operated to reverse the

direction of the current
to the calling substation.

After the conversation is completed, the
connection is relzased by the hanging up of
the receiver at tae calling substation in the
following manner: When the receiver at the
substation A is “estored to the switch-hoolk,
the separation of the hook-switch springs
destroys the encrgizing cireuit of the re-
peater line relay 63, which, upon deénergiz-
ing, breaks the circuit of the relay 81. The
line relay 81 of 1he connector, upon deéner-
gizing, breaks the circuit of the relay 91,
which in turn de‘nergizes and closes the cir-
cuit of the releas: magnet 140. - This ecircuit
extends from groind (** through the springs
22 and 104, sprir gs 105 and 141, off-normal
springs 142 and :he released magnet 140 to
battery B”. The release magnet 140, upon
energizing, operites to release the con-
nector. whereupoa its own cireuit is broken
at the off-normd springs 142 when the

in the line leading

-switch shaft reaclies its lowest position. The

relay 83 of the reneater I being slow acting

will not deénergize immediately upon its

circuit being brojzen at the springs 80, but

will remain energized a length of time suffi-

cient' for the rela's 74 to defnergize and re-

move ground from thé spring 76, so that

when the relay 8 does decnergize, allowing-
the springs 89 to *ome into contact, the cir-

cuit of the relay 90 will be open at the s ring
76. When the rel: v 74 of the repeater % de-

enérgizes it brealis the circuit of the relay

35 of the.selector E and also of the cut-off

winding of the line. switch C. A circuit is
now formed from ground G through the

relay 62 and the vlay 35 to battery B. The
resistance of the relays is such’ that the

relay 62 becomes energized, but the relay 35

detnergizes, elosin r the circuit of the release

magnet 143 from ground G* through the

springs 38 and 48, springs 45 and 47, springs

I+, off-normal springs 52 and the release

magnet 143 to hatiery B. The release mag-

net M3, upon ener rizing, operates to release

the selector, wher:upon its own circnit is’
broken at the off-normal springs 52 when

the swieh shaft roaches. its lowest position.

At the same time a cirenit is formed from

ground G'* throug the relay 62, springs 61,

springs 42 and 43 and the ent-off coil 27 to -
battery 3. The resistance of the. coils is

such that the cwi-off coil 27 deénergizes,

thereby allowing the plunger arm 24 to re-

turn to normal. Tt will be seen-that as soon

as the switches ("and T are released by their

release magnets 27 and 143 the circuit of

the relay 62 is also opened and the said relay

in_turn deinergizes. ‘

Tf, when the connector switch wipers

come in contact wit1 the called line, this line
is busy, then there will be the usual guard-
.ing potentional upin the connector private
bank contact. Upcn the private wiper en-
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lay 40 and then, after
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gaging this guarding potential, a busy sig-
nal will be sent hack 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 onr invention  will now be explained
whereby, shonld a subscriber in making a
call meet with a-trunk or line which is out
of quder, the said subscriber will be auto-

ma;icix\lly 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-cirenited through the
ground connection (' controlled by the re-
connection is estab-

lished with the repeater, this relay 62 is
short-cirenited by the gronnd  connection
through the private wiper 59. Therefore,

when there is no such gronnd on the private
wiper 59, due to the trunk being open, then
as soon as the relay 40 fallg 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 nnd a eircuit will
be closed from ground G** through the re-
lay 62, relay 35 and the side switch wiper 51
to battery B. The resistance of the relays'is
such that the relay 62 energizes; while the
relay 85 deénergizes. The energization. of
the relay 62 closes a cireuit from ground
G through. the springs 152, lamp 154 and
the springs 133 to battery B. The deéner-
gization of the relay 35 again connects the
line relay 32 with the substation A, which
relay 32 therefore energizes and again eloses
the circuit of the relay 40, whereby ground
G* s again placed upon the spring 41, thus
affording a holding circuit for the cut-off
coil 27 of the line switech (. The plunger
of the line switch (! is not withdrawn from
the bank springs during the period of time
that ground G* is broken for the following
reason:  When ground G* ig removed, a
second holding ground for the cut-off coil
27 of the line switch (! 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
deénergizes, but the. armature 25 being a
light armature and carrying heavy spring
tension falls back before the plunger arm
24 has overcome ‘its inertin. = 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 ecir-
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 (+* at. this time does not
afford a holding circuit for the relay 35
on account of the springs 61 being opened
by the relay 62. The complaint operator,
upon seeing the lamp 154 lighted, throws
the kev 156 to the right, thereby opening
the circnit 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 subseriber hang up his receiver,
the selector E will not be released on ac-
count of the secondary winding of the oper-
ator’s indunetion coil Leing 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 loeated the trunk which is in
trouble, - :

A modified arrangement for obtaining the
above 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 cireuit 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’
from G4 in a manner similar to that de-
scribed in connection with Fig. 1. a circnit
is closed through the relay 165, which relay,
upon energizing, places ground from (*
through the springs 164 and 162 to the spring

When the
hecomes energized, due to ground
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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 thé ground
(3* is removed from the spring 417, the relay
(2" is no longer shunted out and the relay
337 falls back and the relay 62° pulls up, as
above explained in connection with Ifg. 1.
The velay 163 being slow acting will not
detnergize immediately upon its cireuit 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 cirenit of the relay 40, which
will again place ground from G* upon the
springs 417 to again atford a holding c¢ir-
cuit for the cut-off winding 27 of the line
switch (', when the relay 165 delnergizes.
In this way the huzzing action of the line
switeh in Fig. "1 is prevented.

We will nest consider the case in whicl
the selector I comes to rest upon the con-
tacts of ‘u repeater [P whose trunk to the
distant exchange is out of order, either by
reason of being short-cirenited, op the posi-
tive triink open. or the negative trunk open
or the negative trunk grounded, or combi-
nations of the above. . Undeér any of the
above conditions the eurrent from the line
relay of the switeh ahiead will fail to flow
through the trunk conductors, and for this
reason the relay &5 will not be energized.
Therefore, as soon ax the relay 74 becones
energized and places groumd upon the spring
76, a civeuit will be f%n'mi-(l from ground
G through the springs @ and 76, springs 89
of the relay 83, springs 99 of the relay 96
and the relay 90 to battery B, The relay
90 will thereupon energize and light a luap
associnted with an operator’s kev, similar
to the lamp 15+ and the key 156, in front of
the complaint operator’ . The operator will
then throw Her key and ¢onverse with the
subseriber in the manner amd with the ve-
sults deseribed above. ‘

The third ease to be considered is that in

“which the shaft wipers of the connector I

60

6

(=]

‘ergize.

come to rest upon a set of contacts having
an opening in the line civenit. Under these
conditions, when the ringer relay 125 ener-
gizes and conneets vinging current to the
line. the eirenit of the relay 131, which is
connected in weries with the ringing current,
will not be elosed due to the opening in the
line and this relay will accordingly not en-
With the ringer relay 125 in amw
encrgized position and the relay 167 deiner-
gized, a-cirenit is formed from ground ('
through the interrupter 124, springs. 132,

to battery B’. 'The energization of the re-
lay 133 closes 1 locking circuit for itself.
from ground G'® through the springs 157,
springs 158, reliy 133 and the side switch
wiper 109 (in third position) to battery B’.
The energizatio of the relay 133 will light
a lamp associated with an operator’s key,

- similar to the l:mp 154 and the key 156, in

front of the complaint operator.  There-
npon the operator throws her key snd con-
verses avith the subscriber in the manner
and with the results described above. This
is’of particular valpe in that should a tele-
phone be removad it is unnecessary toplace
the number of said telephone upon a traffic
trunk, for in case any one should call that
nymber.the fact that the connector will ring

upon au open lne causes the calling party

to be automatically connected with a com-
plaint operator. who, upon inguiring the
number being cilled, can inform the calling
stubseriber that that telephone has been ve-
moved.

It will thus Le seen that we have devised
a very efticien means for automatically
switthing the connection to an operator’s
board in case ary one of the switches strikes
a trunk line wlich is open.

While we have illustrated our invention in
connection with an automutic telephone sys-
tem of a well-kit own type employing certain
well-known forias of line switches, selectors.
repeaters and ¢onnectors, it will, of course,
be understood that it is equally as well
adapted for us: in conuection with other
autonatic  or  semi-uutomatic systems in
which different types of automatic switches
are eniployed. as our invention is not in any
way limited to the particular type of switch
employved:

What we claim as our invention is:—

1. Tn a telepiione system. a ealling and
a called subser ber's line, means including
selector and conaector switehes for establish-
ing connection letween said lines, and means
for signalings:n operator if said selector
strikes an, oper trunk, or said connector
strikes an open line.

2. Tn o telephone system. a ealling and
a called subser ber's line, means including
trunk lines, seloctor switches, repeaters and
‘connectors for establishing connection be-
tween said lines, and means for signaling an
operator if sa d selector strikes a trunk
which is open o1 either side of said repeater,
or if said coniector strikes a called line
which is open, ' .

3. Tn a telepl one system. a group of trunk
lines, an suton atie switeh adapted to con-
neet with any one of said trunks, each o
aaid trunks coniprising a plurality of con-
ductors, a. grot nd normally adapted to be

seonnected with one of said conduetors when

springs 137 of the relay 167, relay 133 and < connection ix «stablished with said trunlk,
means for removing said ground in ease any

the side switch wiper 109 (in third position)
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of the conductors of said trunk ig open, an
operator’s position, and means controlled by
the removal of said ground for signaling
said operator. : ‘

Ina 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

an operator’s
with said oper-
circuits for said

\

relay, & short-circuit for' said relay inclgg®

In a telephone system, a line, an auto-
¢ switch adapted to establish conneetjon
with said line, an operator’s position, 5 relay
associated with sald position, meang for en-

-ergizing said relay when said switch strikes

a line which ig OP€n, an operator’s signal
controlled by said relay, and means by whieh
the operator may then establish connection
with said switch, _
6. In 3 telephone system, a line, a switch
adapted to i i wi
line, means for applying ringing current to
id line, 5 relay connected in series with
said ringing current circuit, gn operator’s
position, a relay associated with said posi-
tion, means controlled by said firgt relay for
opening the circuit of said
means for closing the circuit
relay when saj i

tion with a line which ig open, an operator’s

signal controlled by .said second relay, and
mearis by which said operator can then estal.
lish connection with said awitch, -
In a telephone System, means for estal,-
lishing a talking circuit connection between
two points, said cireuit connection divided:
into normally detached cirenit sections, an
automatic progressively movalle switeh for
closing one of said sections with another,
Supervisory equipment individnal ¢ said
switch, a control- cireuit for gnj equipment,
said i turn over
1 circuit having a section individual to sqid
section and which conducts
ciirrent which does not flow over the talking
circuit. - . o

B. Ina telephone system, meang for estab-
lishing 4 talking circujt connection hetween
two points, said cireuit connection divided
into normally detached circuit'se(eti(ms, an
automatic progressi vely movable switch for
closing one of - said ‘sectiong with another,
IS0y equipment individual to spid
a control circuit for said equipment,

switch,

and an auxiliary relay in said Jast mentioned

not flow over the tq] _ .
.9 Ina telephone system, means for estab-
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section for controlling said contro] circuit,
said relay energized by current which doeg

Ing circuit,
lishing a talking circuit connection between
two points, said circuit connection divided
into normally detached circuit sections, an
automatic switch for closing one of saiqd sec-
tions with another, supervisory equipment
individual to said switch, a contro] circuit
for said equipment, and an auxiliary relay
individual to said last mentioned section for
controlling said control circuit, saiq relay
energized by current which does not flow
over the talking circuit, -

10. Ina telephone system, means for estab.
lishing a talking circnit connection between
two points, said circuit connection divided
into normally detached circuit sections, an
automatic switch for closing one of saiq sec-
tions with another, supervisory equipment
individual to said switch, g control circnit
for said equipment, ap auxiliary relay in
said last mentioned i
said céntrol circuit, -
current which does not flow over the talking

current con-
trolled over saig first mentioned section.

tions with another; supervisory equipment
individual to said-switch, and g supervisory
relay for controlling gaid equipment, said
relay controlled in turn by said last men.

tioned seotion and energized by current

]ishing a eircu.t connection between two
points, said cireuit connection divided into
normally detached circuit
matic switch for closing one of saiq sections
with another, supervisory equipment indj-
vidual to said switch, a supervisory relay for
controlling said equipment, and agn auxiliary
relay in said lagt mentioned sectjon for con-
trolling said- supervisory relay, ‘said aux-
iliary relay energized by current which dges
not flow over the talking circuit. o
13. In a telephone System, means for esgab.-
lishing a talking cirenit connection between
two points, said cirenit connection divided
into normally detnched cireuit sections, an
automatic switch for cl sing one of suid sec-
tions with another, snpervisory equipment
individual to said switch, a supervisory re-
lay for controlling said equipment, and an
anxiliary rfelay individual to said last men-
tioned section for controlling said 'super-
visory relay, said auxiliary relay energized

2Y current which does not, flow over the talk..

mg circuit,
14. In a telephone system, means for estab.
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lishing a talking circuit connection between
two: points, said cirenit conneetion divided
into normally detached civcuit sections, an
automatic switch for closing oue of said see-
tions with another, supervisory equipment
individual to said switch, a supervisory re-
lay for controlling said equipmient, an aux-
iliary relay in said last mentioned section
for controlling siid supervisory relay, said
auxiliary reluy energized by current which
does not flow over the talking cirenit, the
cireuit for 'said current controlled over said
first mentioned section.

15, Tn a telephone system. means for escal-
lishing a talking cirenit connection belween
two points, said circuit connection divided
into normally detached civeuit seetions, an
autonmatic switch for closing one of said sve-
tions with anothier. supervisory equipment
individnal to said switeh, and @ supervisory
reluy for controlling sald equipment. said
relay under the control of both of said see-

stions and energized hy current which does

not flow over the tathing cirenit.

16. Tin a telephone svstem, means for es-
tablishing a talking cireuit connection be-
tween two points, said circuil connection
divided into normally detached cireuit sec-
tions, an antomatic switeh for closing one
of said sections with unother, supervisory
equipment individual to said switeh, and a
supervisory relay for controlling said equip-
ment, suid relay energized by current which
does not flow over the talking cirenit and
under the control of said iust wientioned sec-
tion for rendering it inoperative.

17, ITn a telephone system, means for es-
tablishing a talking cireuit connection be-
tween two points, said eircuit connection
divided into normally detached cireuit sec-
tions, an autematic switch for closing one
of said sections with another, supervisory
cquipment individual to said switeh, and a
supervisory relay for controlling said equip-
ment, said relay energized by current which
does not flow over the talking circuit and
nnder the control of saidl last mentioned see-
tion for preventing the actuntion of said
supervisory equipment. -

18. In a telephone system. means for es-
tablishing a talking warenit connection be-
tween two points, said cireuit connection
divided into dormally detached cireuit see-
tions, an automatic switeh for closing one
of said sections with another, supervisory
cqaipent individual o said switeh, a
supervisory relay for controlling said equip-
went. and an auxilinery velay in said last
mentioned section for controlling said super-
visory relay for preventing the actuation of
said supervisory equipment, said auxiliary
relay energized by current whiclh does not
flow over the talking circuit.

19, In a welephone system, means for es-
tablishing a talking ctrenit connection be-

9

tween two points, said eircuit connection
divided into aoimally detached circuit sec-
tions, an automatic switeh for closing one
of said sections with another. supervisory
equipment inc ividual to said switeh, a super-
visory relay 1or controlling «uid equipment,
and an auxiliary relay individual to said
fast. mentione:l section for controlling said
supervisory 1v-lay for preventing the actua-
tion of said supervisory equipment, said
anxiliney relay energized by eurrent which
dues not flow over the talking civenit.

20, Tn w te eplione system, means for es-
tablishing « alking cireuit connection be-
tween two points, said cirenit connection
divided into aormatly detached civeuii see-
tions. an automatic switch for closing one
of said secticns with another, supervisory
equipment incividaal to said switely, a super-
visory relay {or controlling said equipment,
an auxiliary relay individual to said last
nentionerd seczion for controlling said super-
visory relay, s nd a civeuit for said auxiliary
relay controlled over said first mentioned
section for preventing the actnation of said
supervisory e juipment, the cirenit for said
auxiliary reluy being energized by current
which does nct flow over the talking cireuit.

21. In a teephione system, means for es-
tablishing a -alking cirenit connection be-
tween two points, said circuit connection
divided into ormally detached civeuit see:
tions, an autimatic switch for closing one
of said secticns with another, supervisory
cquipment individual to said switeh, and
a supervisory relay for countrolling said
equipnient, said-relay energized by current
which does nct flow over the talking civeuit
sud under th: control of both of said sce-
tions for pre-enting the actuation of said
supervisory equipment.

22, In a telephone system, means for es-
tablishing a talking circuit connection he-
tween two points. said cireait connection
divided into normally detached cireuit sec-

tions, an autcmatic switeh for closing one
of said secticns with another, supervisory

equipment in lividual to said switch, and
a supervisor) relay for controlling said
equipment, said relay energized by current
which does nct flow over the talking cireuit
and under-the control of said last mentioned
section for rendering it inoperative for pre-
venting the : ctuation of said supervisory
eiquipment. 4

23 In a telephone system. means for es-
tablishing a talking circuit connection be-
tween two points, said cirenit connection
divided into rormally detached circuit sec-
tions, an autcmnatic switch for closing one
of said sections with another, supervisory
eiuipment, a 1elay individual to said switch
for controlliny 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 cireuit under
the control of said last mentioned section.

24. In a telephone system, means for es-
tablishing a talking cireuit connection be-
tween two points, said circuit connection
divided into normally detached cirenit sec-
tions, an automatic switch for closing one
of said sections with another, supervisory
equipment, a relay individual to said switch
for controlling said equipment, a control ¢ir-
cuit for said relay, and an auxiliary velay
in said last mentioned section for controlling
said control eirenit, said auxiliary velay ener-
gized by current which does nat flow over the
talking circuit.

25. In a telephone system, means for es-
tablishing a talking civenit conneetion )e-
tween two points, said circuit connection

divided into normally detached cirenit sec-

tions, an automatic switch -for closing one
of said sections with another, supervisory
equipment, a relay individualto said switch
for controlling sa1d equipment, a control civ-
cuit for said relay, and an auxiliary relay
individual to said last mentioned secfion for
controlling said econtrol cirenit, 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, saad cireuit connection di-
vided into normally detacheda circuit see-
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
cireuit for said auxiliary relay controlled
over said first mentioned section, the circuit
tor said auxiliary relay provided with cur-
vent which does not pass over the talking
cireuit.

27. In a telephone system, means for es-
tablishing a talking civeuit connection he-
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 cirenit for said relay. said circuit
under the control of both of said sections
and supplied with erierent which does not
flow over the talking cireuit. i

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 cireuit sec-
vons, an automatic switch for closing one
of saild sections with another, snupervisory
equipment, a relay for controlling said
equipment individual to said switch, and

1,216,534

o control circuit for said supervisory re-
lay provided with current which does not
flow over the talking circuit, said control
cirenit under 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-
vided into normally detached conductor
sections, an automatic switch for closing one
of suid sections witl another, a supervisory
equipment, wa 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 cireuit undes
the control of said magnet whereby if the
last mentioned 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 cirenit connection be-
tween two points, said cireuit connection di-
vided into normally detached conductor sec-
tions, an automatic switch for closing one
of sa1d 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,
sald 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 i§ 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 u talk-
ing circuit connection between the two, said
means divided into normaily detached cir-
cuit sections, an automatic swiich for closing
one of said sections with another, means for
operating said switch, & supervisory circuit
associuted 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
automatic means operated by current that
does not flow over the talking cireuit.

32. In a telephone system, u calling line,
a called line, a link circuit for establishing
a connection with the called line, an unto-
matic switch for extending the connection
from the link to the circuit beyond, means
for Bperating said switch, a supeérvisory 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 vs-
tablishing a talking circuit connection be-
tween two points, said cireuit conmection di-
vided into normally detached circnit see-
tions, an automatic switch for closing ane
of said sections with anotler, SUpervisory
equipment, a control circuit for said equip-
ment independent of said talking cireuit and
having a section individual to each of said
talking cirenit sections, said control cirveuit

~under the control of said other section.

34, Tn a telephone system, means for es-
tablishing a circuit connection between two
points, sald circuit connection divided into
normally detached circuit sections, an auto-
matic switch for closing one of said sections
with another, supervisory cquipment indi-
vidual to said switch, a control cireuit for
said equipment, said control civcuit 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 os-
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 cireuit
for said switch, said supervisory equipment
controlled over said release circuit.

36. In'a telephone system, means for es-
tablishing a circnit connection between two
points, said cirenit connection divided into
normally detached cireuit sections, an anto-
matic switch for closing one of said sections
with another, supervisory equipment indi-
vidual to said switch, a ‘control civenit for
said equipment, an auxiliary relay indi-
vidual to said last mentioned section for
controlling said control circuit, release
equipment for said automatic switeh, and o
release cireuit for said switch, said stiper-

~¥isdry equipment controlled over said re-

lease circuit,.

37 In a telephone system, means for es-
A} - . - . . .’
tublishing a circuit connection hotween fwo

points, said cirenit connection divided into-
normally detached cireuit sections, an anto. -

matic switeh for closing one of said sections

with another, supervisory equipment iwli-

vidial to said switch, a control cireuit for
said equipment, an anxiliary relay an_said

last mentioned seetion for ('.nntm]lingf said

control cireuit, a circuit for said auxiliavy .

relay controlled over said one section, release

i1

equipment for said automatic switch, and a
release cirenit for said switceh, said super-
visory equipmiont controlled over said re-
lease civeuit. : )

35. Tu a teli phione systemn, means for es-
tablishing a ¢i-cuit connection hetween two
points, sanl cirenit connection divided into
normally detached cirenit sections, an auto-
mutic gwiteh for closing one of said sections
with wnather. supervisory equipment indi-
vidual to said switeh, a control cirenit for
said equipment, said civenit under the con-
trol of both of said sections, release equip-
ment for said automatie switeh, and a re-
lease circuit-4r said switch, said -super-
visory “equipment controlled over said re-
lease iy cuit, :

39. In a telenhone system, means for es-
tablishing a chicuit connection between two
points, said circuit connection divided into
normally detaced eircuit 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 eontrol circuit under
the control of siid last mentioned section for
rendering it inperative; release equipment
for said autom: tic
cuit for said switeh, said sHpervisory equip-
ment controlled over said release cireuit. )

40. In a teleshone system, means for es-
tablishing a circuit connection between two
points, said eiruit émnection divided into
normally detacled circuit sections, an auto-
matic switch fo- closing one of said sections
with another, «upervisory equipment indi-
vidual to said syvitch, a supervisory relay for
controlling said equipment, said relay under
the control of sid last wmentioned section,
release equipment for said automatic switcly,
and a release cirenit for said switeh. said
supervisory equipmend controfled over sajd
relense circuit.

41. In a telephome svstem. means for es-
tablishing a c¢iv-uit connection hetween tiwo
points. said circnit connection dividud jnto
normally detacted civeuil sections. an auto-
matic switch for closing one of said sections
with another, sipervisory equipment indi-
vidual to sabd switeh, o supervisory relay
for controlling « uid cquipment, an auxiliary
relay in said  ast mentioned section for
controlling said supervisory relay, release
equipment for siid automatic switeh, and o
release circuit o1 said swileh, said super-
visory equipment controlled oser said ye-
lease eireuit. ‘

42. In a telephone system, means for .os-
tablishing a civcuit connection between two
points, said cirenit connection divided into
normally detachxd eireuit sections, an anto-
matic switch for closing one ol said sections
with another, sipervisory équipment indi-
vidual to said «witch, a supervisory relay

switeh, and a release cir- -
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for controlling said equipment, an auxiligry
relay individual to said last mentioned sec-
tion for controlling said supervisory relay,
release  ecquipment for said automatic
switeh, and a release cirenit for said switch,
said supervisory equipment controlled over
suid releuse cirenit,

43. In a telephone system. means for es-
tablishing a circuit connection hetween two
points, said circuit connection divided into
normally detached circuit sections, an awto-
matic switch for closing one of said sectipns
with another, supervisory eqnipment indi-
vidual to said switeh. a supervisory relay for
controiling said equipment, an auxiliary re-
lay in said last mentioned section for con-
trolling said supervisory relay, a cirenit for
said auxilary relay controlled over said
first mentioned section. release e uipment
for said automatic switch, and a release cir-
cuit for said switch, said SUpervisory equip-
ment controlled over said release circuit,

44. Tn 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 for 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, saifTircuit connection divided into
normally {etached civeuit 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 saiii oqmipment, said relay
ander the control of said last merntioned
section for rendering it inoperative, release
equipment for said antomatic switch, and a
release cireuit for said switch, said super-
visory equipment controlled over said re-
lease circuit. :

46. In a telephone system, means for es-

tablishing a cireuit conpection between two -

points, said circuit connection divided into
normally detached civeuit sections, an auto-
natic 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 actnation of said
Supervisory equipment, release equipment
for said autor atic switch, and a release cjr-
cuit for said switch,-sa.id\éupervisory equip-
ment controlled over ‘said teledse circuit,
47. In a telephone system, means for es-
tablishing a circait connection between two

1natic switch for
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points, said circuit connection divided into
normally dJetached cirenit sections, an auto-
matic switch for closing one of said sections
with another, supervisory equipnient indi-
vidaal to said switch, a supervisory velay
for controlling said equipment, an auxiliary
relay in said last mentioned section for con.
trolling sail supervisory relay for prevent-
ing the actuation of said supervisory equip-

meu‘t.}lre]ease equipment for said automatic
switeh, and a release cirenit for said switch,
said supervisory equipment controlled over
said release circnit. :

48. Tn a telephone system, means for es-
tablishing a circuit connection between two
points, saif 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 sipervigsory relay
for controlling said equi pment, an auxiliary
relay individual to said last mentionod sec-
tion for controlling waid supervisory relay
for preventing the actuation of said super-
visory equipment, release equipment for said
automatic switch, and a velenge civeuit for
said switeh, said SUPErVISOry equipimnent con-
trolled over said release circuit.

49. Tn a telephone systemy, means for es-
tablishing a circuit connection between two
points, said-dircuit connection divided into
normally detached circuit sections, an auto-
matie switch for closing one of sald-sections
with another, supervisory cquipment indi-
vidual to said switch, a sipervisory relay
for controlling said equipment, an auxiliary
relay individual to said last mentioned sec-
tion for controlling said supervisory relay,
a cirenit for said auxiliary relay controlled
over sald first mentioned section for pre-
veuting the actuation of snid supervisory
equipiment, release cquipment for said auto-
matic switeh, and a release cirenit for said
switch, said supervisory equipment con-
trolled over said release cireuit,

K0, Tu a telephone system, means for estab:
lishing a_circuit: counection between two
points, said cirenit 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 hoth of said sections for pre-
venting the awctuation of said supervisory

equipment, release equipient for said anto--

matic switch, and a release circuit for said
switch, said supervisory equipment con-
trolled over said release cireuit.

5L In a telephéne system, means for
establishing a circuit connection between two
points, said civenit eonnection iy Mey into
normally detached cirvenis, secerons, ah auto-
closing one of said sections

with another, supervisory eqUipment indi-
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vidual to said switch, a supervisory relay
for controliing said cquipment. =aid relay
under the control of said Jast mentioned sec-
tion for rendering it inoperative for pre-
venting the actuation of said supervisory
equipinent, release equipment for said anto-
matic swlitch, and a release cirenit for said
switch, said supervisory equipment con-
trolled over =aid release civeuit,

52, Tn a telephone system, means for
establishing o civenit connection between
two points, said circuit connection divided
into normally detached circuit sections, an
autematic switeh for closing one of said see-
tions with another. supervisory equipment,
a relay for controlling =aid equipment in.
dividual to said switeh, a contrel eireuit for
said relay. said comtrol cireuit under the
control of suid Iast mentioned section. ve-

lease equipment for said antomatic s.itel
ard a release cirenit for said \\\lt(h said
snpervisory equipment controlled over =aid

release cireuit. .

3. Tn a telephone svstem, weans  for
establishing: o cireuit connection hefween
two point saidh eirenit conmection drvided
into normaliv detached cirenit =ections, an
antomatic switech for closing one of said
sections with another. snpervisory equip-
ment, a relay for controlling said equipment
individnal to said switeh. a control circuit
for said relay. an auxiliary relav in said
last® mentioned seetion, for controlling said
control cirenit. release equipment for said
automatic switeh. and a release cirenit for
said switeh, said supervisory equipment con-
trolled over said release cirenit. )

34 Tn a telephione svstem. means for
establishing a cireuit connection botween two
points. said eirenit. connection divided into
normally detached circuit sections. an anto-
matie switch for elosing one of said seetidos
with another, supervisory equipment, a re-
Iny for controlling said equipment indi-
vidual to said switeh, a control cirenit for
said relayv. an auxiliary relay individual to
said Iast” mentioned section for controlling
said eontrol cireuit. release equipment for
said antomatie switch., and a release eirenit
for said switel, said supervisory eguipment
controlled over said release cirenit.

55, Ina telephone svstem. means for
establishing a eircuit conmection hetween
two points. said eirenit connection divided
into rormally detached eirenit seetions, an
antomatic switeh for ¢losing one of satd
seetions with another, supervisory equip-
ment, u relay for controlling said equipment

individual to said switeh, a control eireuit

for said relav. an auxiliary relay individual
to said last mentioned section for controlling
said  control cireuit. o cirenit for said
anxiliary vefay eontrolled over said first
mention=1 section, release (-qmpm(\'nt for
enid anvematic switeh, and a releasé cirenit

“eontrolled ovoer said rel

two points,
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for said switch, said supervisory equiprment
controlled ovir said release circuit.

56. In a telephone system, means for
establishing a circuit connection between two
points, said cirenit connection divided into
normally det: ched cirenit sections. an aute-
matic switeh for elosing one of said sections
with another supervisory equipment, a re-
lay for controlling said equipment indi-
vidual to =id switch, a control circuit for
saidd relay. sa d cirenit under the control of
both of said wetions. release equipment for
satd automat ¢ switeh, and a rvelease circuit
for said switch, said supervisory equipment
controlled ovir said reléase cireuit. _

7. I a elephone  system, means for
establishing a eircuit connection hetween
two points, said civcuit connection divided
into normallys detached cireuit sections, an
antomatic switeh for closing one of said
seetions - witl  another, supervisory equip-
ment, a relas for controlling said equip-
ment individual to said switeh, a control
cirenit for suid relay, said contrel eirenit
under the eontrol of satd last mentioned
section Tor vaudering it inoperative, velease
equipment for said automatic switeh, and
a refease cireuit for said switch, said su-
pervisory equipment controlied over said
release cireuis,

58. In a ‘elephone system, means for
establishing - cirenit connection between
twvo pomts. add clrenit connection divided
into nor nmll" detached conductor sections.
an automatic switch for closing one of said
sections with another. a supervisory cquip-
ment, a civcit for operating said equip-
ment. .a magnet controlled over said last
mentioned sc-tion, said supervisory equip-
ment cireuit ander the control of said mag-
net whereby  f the last mentioned section is
in normal c¢omdition when the automatic
switch operates said magnet is operated to
control the supervisory equipment to pre-
vent its operation release equipment. for

said antomat ¢ switeh, and a release etreuit
for said switch, said supervisory equipment
sse cirenit.

59. In a elephone system. means for
establishing a1 cireuit connection hetween
said cireuit connection divided
into normall r detached conductor sections,
an automatic switeh for closing one of said
sections with another. a supervisory equip-
ment, a eire it for operating said equip-
nient. @ mag net controlied over said Tast
mentioned seetion. said supervisory equip-
ment circuit mder the control of said mag-
net whereby if the last mentioned section

is in normal condition when the automatic
switch operares, said magnet is operated to
control the supervisory (\qmpmvnt to pre-
vent its operition, and whereby if the said
Iast mentioned section is not in normal con-
dition, wlhien the automatic switch operates,
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s:id 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 cirenit for
said  switch, said supervisory equipment
controlled over said relense cireui,

60. 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 cireuit sec.
tions, an automatic switeh for closing one
of said sections with another, means for
operating said switeh, a ‘supervisory cir-
cuit associated with said first mentioned sec-
tion, a signal in said circuit and antomatic
means for operating said signal when the
said last mentioned section is out of nop-
mal working -condition when said switeh s
operated, release equipment for said auto-
matic switch, and a release cireuit for said
switch, said supervisory equipment con-
trotled over said release cirenit.

61. Tn a telephone system, a calling line,
a called Tine, 2" link cirenit for establishing
a councction with the called line, an auto-
matic switch for extending the connection
from the Nnk to the cirenit beyond. means
for operating said switch, a supervisory cir-
cuit associated with said link. automatice
weans for connecting said link to said sU-
pervisory cirenit if the eireuit heyond is de-
fective at the time the switch is operated,
release equipment for said antomatic switeh,
and . velease cireuit for eaid switch, said
supervisory cirenit controlled over said re-
lease cirenit, '

62. In a telephone system, means for.

establishing a talking ‘cirenit connection
between (wo points. said cirvenit connection
divided into normally detached sections, an
antonatic switch for extending a talking
cirenit from one of «aid sections to another,
electromagnetically  controlled supervisory
mechanism associated with said switeh, a
cirenit for said mechanism. means for op-
eratively cnergizing said civeuit for oper-
ating  waid  mechanjsm if the automatie
switeh finds {he talking cireuit of one of
the sections open. means for rendering the
cirenit of said  mechanism inoperative if
the switeh finds the talking civenit of one
of the seetions elosed, relense equipment for
said antomatic switeh. and.a reloase cirenit
for said switeh, said sHpervisory  mecha-
nisme controlled over said release cirenit.
63, Tu a {elephone system. weans for es-
tablishing a cireuit connection hotween {wo
JPoints, said cireuit connection divided into

normally detached cirenit sections. an anto-
fmatic switeh for closing one of said sections
d
!

with anothér, supervisory equipment, a con-
Giol cirenit for said equipment, said confrol
cirenit under the control of said last men-
tioned scetion, release equipment for spid
automatic switch, and a release eiveuit for

tioned seetion, and a busy
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said switcly, said su ervisory equipment con-
trolled over said release circuit.

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

Gi3. In a telephone svstem, means for es-
tablishing a circuit connection between two
points, said cirenit connection divided into
normally detached cirenit seetions, an auto-
matic switch for Tlosing one of said sections
with another, sﬁper_\'jsory equipment indi-
vidual to caid switch, a control cireuit for
sail equipment, an auXiliary relay in said
last mentioneq ‘section for controlling said
control cireait, and a busy test cireuit: for
satid switeh, said: supervisory equipment con-
trolled over said busy test civeuit. ‘

66. Tn a telephone system. means for es-
{ablishing a circuit connection between tivo
points. said cireuit cornection divided into
normally detiched etreuit sections, an auto-
watic switch for closing one of said sections
with another. stpervisory equipment indi-
vidual to said switch. a control circnit for
said equipment, an auxiliary relay individual
to =aid Inst mentioned section for controlling:
said control circuit. and a busy test circuit
for said switeh, said supervisory equipment
controlled over said busy test cireuit.

67. Tn a telephone svstem, means. for es-
tablishing a cirenit connection hetween two
points. said cireuit connection divided intn
normally detached cireuit sections. an auto-
matie switch for closing one of said sections
with another, supervisory equipment indi-
vidual to said switceh, a control eireuit for
said equipment, an auxiliary relay in said
last mentioned section for controlling said
control cirenit, and a eivenit for said aux-
iliary relay controlled over said first 1en-
test cireunit for
said switeh, said supervisory equipment con-
trolled over said busy test eirenit.

8. Tn w telephone system. ‘means for es-
tablishing a circuit connection between two
points. said cireuit connection divided into
normally detached eirenit sections, an aufo-
matic switeh for closing one of said sections
with another, supervisory equipment indi-
vidual to said switeh. u control cireuit for
said cquipment. said cireuit under the control
of both of said seetions. and a busy test cir-
cuit for said switel, said supervisory equip-
ment contralled over said busy test cireuit.

4. In a-telephone system. means for es-
tablishing a cirenit connection between {wo
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points, said circnit connection divided into
normally detached circuit, sections. an auto-
matic switch for closing one of snid sections
with another, supervisory equipment indi-
vidual to said switch, a control cireuit for
said equipment, said control civeuit under
the control of said last mentioned section
for rendering it inoperative, and a busy test
cireuit “ for said switch, said supervisory
equipment controlled over said busy test ¢ir-
cuit. o

T0. Tu a telephone systenn, means for es.
tablishing a cireuit conmection between two
points. spid elrenit connection divided into
normaily detached civenit seetions, an auto-
matie switeh for elosing one of said sections
with nnother. supervisory equipment indi-
vidual Lo ssid switeh, and asnpervisory re-
lay for controlling said equipment. said re-
lay under the control of said Tast mentioned
seetion. and a busy fest cireuit for said
switeh, siid  supervisory  equipment  con-
trolled over said husy test cireuit,

710 I a telephone svsten means for es-
tablishing a civenit connection belween two
points, said elrenit connection divided into
norally detached cirenit sections. an auto-
matic switeh Tor elosing one of said sections
with another. =upervisory equipment indi-
vidual to said switeh, a supervisory relay
for controlling said equipment, an auxiliary
elay in said last mentioned seetion for con-
trolling said supervisory relay, and a busy
test ¢irenit for said switeh said supervisory
cquipment  controlled over said Dbusy test
circuit. ‘

72. In a telephone system, means for es-
tablishing a eirenit conneetion between two
points, said eirenit connection divided into
normally detached cireuit sections. an auto-
matie switeh for closing one of said sections
with another. supervisory equipment indi-
vidial to said switeh, o supervisory relay
for coutrolling said cquipment. an auxibiary
relay individual to said Tast mentioned sec-
tion for controlting said supervisory relay.
and a husy test eirenit for said switeh, satd
supervisory equipment controlled over said
busy test circuit.

73, Tn a telephone system, means for es-
tablishing o cireuit connection hetween two
points, said cireuit connection divided into
normally detached eirenit seetions. an auto-
matic switeh for closing one of said sections
with another. supervisory cquipment indi-
vidual to said switeh, a supervisory relay
for controlling said pquipment. an auxiliary
relay in said last mentioned section for con-
rolling said supervisory relay, a ciremt for
widd auxiliary: relay controlled over sald
first mentioned seetion, and a busy test cir-
cuit Tor said switeh, said supervisory erfquip-
ment controlled over waid busy test cireuit.

7k In a telephone system, means for esy
tablishing a cirenit conunection between two

18

points, ‘said circuit connection divided into
normally detached cireuit sections. an auto-
matic switch for closing one of said sections
with another. sapervisory equipmeit indi-
vidual to said sviteh, a supervisory relay for
controlling said equipment. said relay nnsler
the control of hoth of said sections. and a
husy test cireuit for said switeh., said super-
visory equipment controlled over said busy
tost civeuit.

75. Tn a telephone syvstem. means for es-
tablishing a ciruit connection between two
points. said. civnit connection divided into
normally detacl ed eiveuit sections. an auto-
matic switeh fo -wlosing one of said sections
with another, supervisory equipment indi-
vidial fo said switch, o supervisory relay
for controlling said cquipment. said relay.
under the confrol of said last mentioned
section for ren:lering it inoperative, and a
busy test cireuis for said switch, said super-
visory equipment controlled over said busy
test circuit,

76. Tn a tele shone svstem, means for es-
tablishing a eirenil connection hetween two
points. said eireuit connection divided into
normally detaeed cirenit sections, an auto-
nintie switeh for closing one of said sections
with another. supervisory equipment indi-
vidual (o said s viteh, a supervisory relay for
controtling sail equipment. said relay un-
der the contro of said last mentioned see-
tion for preventing the actuation of said
supervisory equipment. and a busy test cir-
enit for said siviteh. said supervisory equip-
ment controtler over said husy test cirenit.

77, Tn a telephone system, means for es-
tablishing a eizenit connection between two
points. said i euit connection divided into
normally detached civeuit sections. an auto-
matic switeh for closing one of said sections
with another. supervisory equipment indi-
vidual to said switeh, a supervisory refay
for controlling said equipment. an auxiliary
relay in said I st mentioned section for con-
trolling said s ipervisor v relay for prevent-
ing the actuation of said supervisory equip-
moent, and a busy test civenit for said switeh,
said supervisory equipment controlled over
snid busy test circuit.

78. Tn a telphone system. means for es-
tablishing n ¢ reuit connection between two
points, said ¢irenit cannection divided into
normally deta shed eireuit sections. an auto-
matic switeh 1or closing one of said sections
with another. supervisory equipment indi-
vidual to said switeh, a supervisory relay for
controlling sa d equipment. an auxiliary re-
Ty individual to said last mentioned section
for controlling said supervisory relay for
preventing the actuation of said supervisory
equipment. ar d-a busy test cireuit’ for said
awiteh, said  supervisory equipment con-
trolted over s id busy test cirenit.

%9, Tu u te ephone systen, means for ex-
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tublishing w circuit connection. between two
“points, suid cirenit connection divided into
normally detached civenit sections, an au-
tomatic switch for closing one of said sec-
5 tions Wwith another, supervisory equipment
individual to said switch, SHPErvisory re-
Iy for controlling said equipment, an aux-
iliary relay individual to said last nen-
tioned section for controlling said  siper-
10 Yisory relay, a civenit for siid auxiliary re-
lay controlled over-said first mentioned see-
tion for preventing the actuation of said
supervisory eqnipment. and g busy test cir-
et for sawd switch, said sipervisory equip-
15 1ent controlled over said busy test cireuit.
S0, Ina telephone syvstem, means for es-
tablishing a cirenit connection hetween two
points. said circuit connection divided into
normally detached eireuit sections. an auto-
20 matic switeh for closing one of said sections
with another, supervisory equipment indi-
vidual to said switeh. a supervisory relay
for controlling said equipment, said relay
whder the control of Doth of suid sections
25 Tor preventing the actuation of said snper-
Yisory equipment. and o husy test civeuit for
said switeh, said supervisory equipment con-
trolled over siid busy test cireuit, '
81 In a telephone svstem, means for es-
30 tablishing a cirenit connection between two
points. said circuit connection divided into
normally detached cireuit sections, an Atd-
matic switch, for closing one of said sections
with anather, stipervisory equipment indi-
-85 vidual to said switch, i
for controlling said equipment., saic relay
undeér the contro] of said last mentioned see-
tion for rendering it inoperative for pre-
venting the actuation of said Supervisory
40 equipment. and a busy test cirenit for said
switeh, said  supervisory equipment  con-
trolled over said busy test cirenit.
82. Tn a telephone system, means for os.
tablishing a cireuit connection hetwedn two
45 points. said cireuit connection divided into
normaliy, detached eirenit sections, an autos

miatic switch for closing one of said seetions

with another, SUpErvisory equipment. a re-
lay for controlling said equipment individ-
50 ual to said switeh, a control cireuit for said
relay, seid control cirenit under the control
of said Tast mentioned section. and a husy
test cirenit for said switeh, said supervisory
equipmient- controlled over said busy test
86 cirenit. . :
83 Tn a telephone svstem, means for os-
tablishing a cirenit connection between two
points, said cirenit connection divided into
noermally detached cireuit sections. an antp-
80 matic switelr for closing one of snifl sections
with another, supervisory equipment. a re-
lay for controlling said equipment individ-
nal to said switeh, a eontrol cireuit for said
relay, an auxiliary relay in said Iast men-
65 tioned section for controlling said control

a_supervisory relay:
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.
circuit, and g busy test circuit for said
switeh,  suid supervisory equipment - coi-
trolled over said husy test cireuit.

&+ Tn a telephone system, means for es-
tablishing u cireuit connection between twg yg
points, said cireuit connection divided inte
normally detached civeuit sections, an anto-
matic switch for closing one of snid sections
Wwith another, SUpervisory equipnient, a po-
Iay for controlling saidl equipment indjvid- 75
ual to said switch. a control cirenit for gaid
relay, an auxiliary relay individual to said
last mentioned section for controlling snil
control cirenit. and g busy test cireuit for
said switeh. said SIPervisory equipment con- 80
trolled over suid busy test eireuit, :

85, In a telephone system, means for os-
tablishing a eirenit connection between two
points. said cirenit connection divided into
norinally detached cirenig sections, an auto- g
matic switeh for closing one of said sections
with another, SUPervisory equipment, g re-
Iav for controlling said equipment indjvid-
wal to said switch, a control cireuit for said
relav. an anxilinry relay individual to sail 9o
Iast mentioned section Tor controlling said
control civenif, a cirenit for said auxiliary
relay controlled over said first mentioned
section, and a busy test cirenit for said
switch, said supervisory cquipment con- gs
trolled over said busy test circuit.

. Tn a telephofie system, means for os-
tablishing a civeuit connection betwee two
poirits, said cireuit connection divided into
normally detached cirenit sections, an anto-
matic switeh for clasing one of said sections
with another, SUpervisory equipment, a relay
for controlling said equipment individual to
said switch, a control cireuit for said relay,
said, circuit under the control of hath of
said sections, and a busy test cirenit for said
switeh. said supervisory equipment con-
trolled over said busy test cirenit,

87. Tn a telephone svstem, means for cs-
tablishing a circuit connection between two
points, said cirenit connection divided into
noftnally detached cirenit sections. an auto-
matic switeh for closing one of said sections
with shother, SUPervisory equipment. a ro.
lay for controlling saitt equipment individ-
uak to said switch. a control cireuit for sqid
relay. said eontrol eireuit under the control
of said last mentioned section. foir rendering
it inoperative, and a busy test cirenit for
snid switeh, said supervisory equipment con-
trolled over said busy test eireuit,

88. In a telephone system, means for eg-
tablishiing a cirenit connection hetween two
points. said cireuit connection -divided into
normally  detached conductor seetions, an 125
automatie switch for closing one of said
sectivns with another, 4 supervisory equip-
ment, a eireuit for operating said snper-
visory equipment, a magnet controlled over
stid last mentioned section, said supervisory 130
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equipment civcuit uncler the control of said
magnet whereby if the last mentionedld sec-
tion is in normal condition when the auto-
matic switch operates said magnet is oper-
ated to control the supervisory equipment
to prevent'its operation, and a busy test cir-
cuit for said switeh, said supervisory equip-
ment controlled over said busy test circuit.

89, In a telephone system, means for es-
tablishing a cirenit 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 saidl equip-
ment, a magnet controlled over said last

mentioned section, said supervisory equip-
mnent cirenit under the control of said mag-
net whereby if the last mentioned section 1is
in nomnal” condition when the antomatic
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-
dition, 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
gwitch, said supervisory equipment con-
trolled over siid busy test circut.

00. In a telephone system, a calling line,
a ealled line, means for establishing a eir-
cuit connection between the two, said means
Jivided into normally detached circuit sec-
tions, an.automatic switch for closing one
of snid sections with another, means for op-
erating said switeh, a supervisory circuit
associated with said first mentioned section,
a signal in said cirenit and automatic means
for operating sairl signal when the said Iast
mentioned section is out of normal working
condition when said switch is operated, and
a busy test cirenit 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

4 connection’ witl the called line, an auto-

matic switch for extending the connection

from the link to the circuit beyond, means
for operating s.id switch, a supervisory
circuit agsociated  with said link, automatic
means for conne:ting said link to said su-
pervisory circuit if the circuit beyond is de-
fective at the tiine the switch is operated,
and a busy test circuit for said switch, said
supervisory cireuit controlled over said busy
test circuit. ‘ »

92. In a teleplione system, means for es-
tablishing a circ it connection between two
points, said circit connection divided into
normally detached sections, an automatic
switch for exten ling a talking circuit from

one of said sectims to another, electromag-.

netically controlled -supervisory mechanism
associnted with said switch,
said mechanism, means for operatively ep-
ergizing said circuit for operating, said

‘mechanism if ths automatic switch finds the

talking circuit «f one of the sections open,
and means for rendering the circuit of said
mechanism inof erative if the switch finds
the talking circuit of one of the sections
closed, and a odusy test circuit for said
switch, said supervisory mechanism con-
trolled over sai(. busy test circuit.

93. In 4 telep hone system, means for es-
tablishing a cir uit connection between two
points, said cireuit connection divided into
normally detacl ed cirenit sections, an auto-
matic switch for closing one of said sec-
tions with another, supervisory equipment,
4 control cireut for said -equipment, sai
control cireuit vnder the control of said last
mentioned section, and a busy test cirenit
for said switch. said supervisory equipment
controlled over said busy test circitit.

Signed by uvs at Chicago, Illinois, this
90th day of November, 1913,

GRORGE A. YANOCHOWSKIL
"ITARRY E. HERSHEY. -
Witnesses:
IT. W. Fraeke,
Arice OswarLp.
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