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1o all whom it may CONCErn . | |
Be it known that I, SipNEy A. Beyraxp, a

citizen of the

North Ridgeville, in t

and State of Ohio, have invented certain

new and yseful Improvements in Telephone

Systems; and I do hereby declare the follow-

ing to be a full, clear, and exact description
©f the invention; such as will enable others

skilled in the art to which it appertains to
make and use the same. | |
My invention relates to improvements in
telephone systems, and has for one of 'its
objects the provision of means for releasing
the ringing -controlling nieans for further
use, after the ringing connections have been

completed.

Another object gf my invention is to, ac--

- complish'the dbove naned object in connec-

20

b2
ot

tion with apparatus for automatically sig-

naling a subscriber, and also fgr*phcmg

such means under the control of the calling

switch. _ | _
Other objects of my invention will be clear

> from a description of an embodiment of the -

Invention..

3{
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Figure 1. shows diagrammatically an em-
bodiment of my invention.

Fig. 2 is a modification of the embodiment
shown in Fig, 1. .

Fig. 3 is a second modification of the em-
bodiment shown in Fig, 1. -

Fig. 4 is'a third modification of the em-
bodiment shown in Fig, 1. B

Referring now to the drawings and to the
embodiments of my 1nvention illustrated
therein, and first to the embodiment shown
in Fig! 1, at A is shown a telephone line
which will be spoken of in this specification
as. the called line, leading from a plurality
ot stations B, C, D and E. Any suitable

number of stations may be connected to this
line, four having been shown for con-
venlence. Each substation is equipped with

talking apparatus and,signaling apparatus.
The talking apparatus is connected in a
bridge 1 and the signal, here shown as a bell,

15 eonnected in the bridge 3. The line ter-

nminatés at a main station F.

United: States, residing at.
he county of Lorain’

‘shown at H, are

- Means' are provided at the main station

-for connecting telephone. lines together, such

4§ connecting links, here illustrated as a cord
circult (x, a portion only of which is illus-

~trated in the drawing. Switching means,
provided for connecting the

cord to the telephone line. In the embodi-
ments lustrated, this switching means con-
sists of plugs and jacks, illustrated at p and
J, respectively, in Fig. 1. A plurality of
sources of signaling current, here shown as

a0

9.0

60

generators I, K, I and M, are emploved for

operating the signals at the substations.

character of current only, and the generators

may be so constructed that they will select

"The signals at the substations may be so con-
structed that they respond te one particular

65

and operate the signals at the substations. _

Conductors are provided for connecting the
sources of current to the line.

4, 5, 6 and. 7 may be connected in these con-

ductors for the purpose of intermittently as-
sociating the sources with the signal so as to
cause the operation of the signal at intervals
of tume. Signal controlling means are shown

at N, O, P and Q, here illustrated as ring-
connection of the

ing keys, controlling the
sources I, K, L and M in the signaling cir-
cuit, | | | | -
- A master kev

L5

which is operated

or switch is shown at R,
whenever any of the keys

N, O, PorQ is operated. Relays are shown

at Z, S, T, U, V. W, X and Y.” When it is
desired to conmncct the source M with the
called hne, the switch H is operated by in-
serting the plug p into the jack J. The key
(Q is then operated, operating. at the same

time the key R and closing a circuit for the

relay Y through the contacts of thie relay WV,

the contacts of the key R and the contacts of -

the relay S, which was energized when the
switch H was operatéd. The relay Y will be
energized, interrupting the eord circuit and
connecting the source of current M to the
called line. At the same time, the relay Y
completes a locking - circuit for 1tself,
through the switch 8.

When the master key R is operated, a cir-
cutt will be completed for the relay W,

Commutators
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~ pleter a- locking circuit.

'Y has operated. It will thus be
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‘mature, opening

20

- gqation has

25

- generator L, the operator,

30
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desired. Assuming that it is the subscriber

50

~J, completing a circuit for

bb

~tery 17—to ground 18.

- 29, 23 and
the key Q.

60

for the relay Y

which will disconnect the battery of keys N,
O, P, Q and R from the cord G and com-
for itself through
the switch 9. The relay W is so adjusted,
that it does not operate until after the relay
seen’ that
the bank of keys will now 'be relieved of
further service with the cord circuit & dur-
ing this connection and may be used In con-
neotion with the cord circuit G for making
connections with another telephone line A’,
:£ such connection is desired, thus enabling
me to use one bank of keys for a whole
position. The ringin% takes place automati-

cally until the subscriber responds, when the

fiow of current thronugh the relay X will be.

such as to cause it to close a switch 10 and
shunt the relay Y, which will release 1ts ar-
the ringing circuit and re-
circuit. When the conver-
been completed and the operator
has withdrawn the plug p from the jack J,
the relay S will be deénergized and the sys-
tem restored to normal. '

1f the subscriber wanted is provided with
a signal which responds to cnrrent from the
after closing the
switch H, operates the key N, which will
complete a circuit for the relav T. which
beino energized. will connect the source 1.
in the ringing circuit. exclizling the source
M. The relay. T will also lock itself up
through a switeh 1. Otherwise, the opera-
tion will be the same as previously cescribed.
When the kev O is operated. the relay T
will be energized. connecting the source K
in the signaling circuit, When the key P
is operated, the relay V will be energized,
connecting the source I in the circuit.

Perhaps the invention will be better un-
derstood from a detailed Jdescription of the
operation of the embodiment shown 1n
Fig. 1. The operator having received a call
over a calling line, not shown, and elected to
nse the cord circuit (. connects the end of
that particular cord circuit, not
the calling line and learns the subscriber

forming the cord

at B that is wanted, and that the signal 2 re-
sponds to the charucter of current pro-

“duced by the generator M, the operator after

testing the line A and finding it, as we shall
assume, idle, inserts the plug p into the jack
the relay S as fol-
lows: ground at 12, cut-off relay 13—con-
tact 14—contact 15—conductor 16—S—bhat-
The relay S will
be energized. closing the switches 19, 20, 21,
24 The operator then actuates
which through some such mem-

ber as a swinging plate, a portion of which

i illustrated at 25, closes the switches 26 and
\ circuit is thus completed -
, as follows: ground af.28—

o7 of the key R. A

Ckev R.

the cord G and the line J\.
yelavy Voas follows:

shown, with

wanted, the key O is actuated, which

1,308,441

awitch 27—conductor 29—conductor 30—
switch 81—relay Y—conductor H2—switch
ap—switeh  34-—switeh [9—Dbattery 17—to
oround 18, The relay Y hecomes energized,
opening a switeh 36 I one of the talk-
ing strands of the cord circeuit and a switch
o' "in the circuit of the relay 38. The relay
Y closes switches 39 and 40 in the signaling
circuit and the switch 8, completing u lock-
ing circuit for itself independently of the
This circuit is traced from ground
11 through the switch 8, the relay Y to and
through the battery 17, as previously de-
seribed.

At the tine the key I was operated, a Cir-
cuit was completed for the relay W, which
is adjusted to respond after the operation of
the relay Y. The circuit for the relay W
thus completed is as follows: ground 18, 17—
cwiteh 2b—. W-—switeh d2——conductor 45—
conductor +—kev R to ground 28, The
relay W will be energized, closing the switcls
o and thereafter opening the switch 42 and
interrupting its connection with the conduc-
tor 43. Closing the switeh 9 completes o
locking circuit for the relay W from ground
t1-—through 9—the relay W oand over the
circuit as previously traced. The relay W

also opens switches 45, 46, 47 and 31, com-

pletely disconnecting the bunk of kevs N.
(), P. Q and R from the cord cireut

thereby releasing the keys for use in connec-
Cion with another cord ecireuit, for example,
cord cireuit G7.  However, if after the op-
cration of the switch H’ the key Q were op-
orated. g circuit would be completed for
the rel-v Y7 and the source of current M
wonld be connected to the line .\ in the
<ame manner as deseribed in connection with
It it 15 desired
to operate the signal at C, the key P ois op-
erated. thereby completing u circuit for the
[8—1T—switch 25—
vV switeh, 47 — conductor 50— conductor
51-—kev I to ground 28, The reluy V18
energized, opening the switch 52 and discon-
necting the source M from the conductor 53
and closing a switch 54, thereby connecting
the generator I to the conductor 53,
The relay V also closes a locking circuit for
itself, by closing the switch 55, such locking
circuit being from ground 36, through
switch 55 and _
traced.  The closing of the switell R will 1n
the same manner cause the energization of
the relays W and Y and the operations with
respect to these relays will be the same us
before. '

In case it is the subscriber at D that is
will
complete a circuit for the relay U. 'The
operation will be the same as before, except
that the source K will be connected 1n. the

. sigpalipg circuit. ~ Shonld it be desired to

the circuit for V, as previously
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the relay T in the same
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operate the signal at_E; the key N is actn-
ated; ‘which would complete a circyit for
scribed for the relays U and V, the source
L being this time connected in the signaling

- eircuit. . No matter which of the sources 1s

io

s

the desired signal.
;’the relay X will, however, not ,
to operate such relay until the subscriber

connected in the signaling elrcuit, its con-

trolling commutator wil} intermittently as-

soctate and disassociate it with the calling
line; 'so that.current will be ntermittently

applied to such line to selectively “operate
Current flowing through
be enabled

responds, placing the 19 ¥ resistance ‘bridge,

- such as illustrated at 1, across the line and

- 20

admitting such a flow, of current that the re-

lay X will be operated, closing g shunt 10

about the relay Y, which will release its con-
tacts, interrupting the signaling ¢ireunit and
restoring the talking cireuit. At the end of
the conversation, the operator at T with-
draws the plug z from the jack J . When the

~ System will be restored ‘to normal. the relay

30

35

40

" In the embodiment shown in Fig.“ o,
key N, is operated when it

‘the rel

lay 101—conductor
45

W being deénergized when its circuit is ir..
terrupted by the opening of. the switch 24,
which occurs when 'the relay S is deéner-
gized, owing to the ,
cwit by the opening of the switch H. The
deénergization of the relay- W
ctates the bank of kevs with the cord cir-
cuit G. )

the
ploy the source M, for signaling. When N,
1s operated, .the relays 100, 101 and Y, will
be energized over the following cireuits: for

fy‘ 100, ground 102—switch 103—con-
ductor - 104—conductor 105—svwitch 106—
relay 100—conductor 107—switch 108—bat-
tery 109—to6 ground 110: for the relay 101,
as follows—ground 102—switch 111—con-
ductor 112—conductor 113—switch 114 re-
115—switch 116—bat-
tery 109—to ground 110; for the relav Y,
as follows—ground, 102—switch 117—con-
ductor, 118-—conductor 119—switch 120—

conductor 121—Y ——conductor 122—gswitch

- 123—switch 124—switeh 125—batterv-109—-

50

55

- for itself and a

60

to ground 110. Al three of these relays will
be -actuated, the relay 100 closing a switch
130 and completing a locking circuit for it-
self and closing a switch 131 in the connec-

trons of the source M,. The relay 101 closes

a switch 132, completing a locking cireuit
switch 133, completing the
connection of the source M, to the conductor
134, The relay Y, closes a switch 135, com-
pleting a locking circuit for itself to, ground
136. interrupts one of the talking,strands at
137 and completes the ringing circuit at 138
and 197, This relay also closes a switch 139
in the circuit of the relay- W ., which is ‘en-

ergized from ground .136—switch 139—

manner as was de-

interruption of its cir-.

dgaln. asso-

1s desired to em- ual kevs alone.

heing controlled by the

souree 17 (when the relay 90 is

rela; W —switch i41—to _
relay W, c’um]’)letes & locking, circuit for
ltse;lf through t 1e conductor 142 and discon-

nects the bank of keys from the cord cirenit
by opening the switches 106,114 and 120.

__When it is desired to connect the, source

K, to the called line, the key O, -is operated,

thereby causing the energization of the relay

100 over.the same ‘¢ireuit. as previously de-
scribed, except that.it will now include the
switch 150 instead 'of the switch, 103, A cir-
cult. would also be completed for thée relay
Y through the switch 151 instéad of 117
The relay 100 will be energized, closing the

switch 152 and-connecting the generator K.
In the eircuit.  When it is desired to conpect
the generator L., in the circuit, the key P,
15" actuated; completing circuits: for the re-
lays 101 and Y, through. the switches 160
and 161, respectively, and
to connert .the source I,

" 1 the key Q. is
operated. completing

~circuit! for Y,

through the switeh 162, | With either source
connected, the automatic, ringing will be
substantially thé same ‘as previouslv ' de-
scribed, and the svstem wil] '

- U, , be -restored to
normal when the plug », is withdrawr from

ia .

round 110.. The

when it is desired

6!
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the jack J,. thereby reconnecting the bank -

i

of keys to-the cord cireuit (x,.

In-the embodiment shown in Fig. 2, it will
be noted that no master key is employed,
and, that the circuit ‘conhections are con-
trolled through the actuation of the individ-
_ It will also be noteil that
the circuit of the key
W, 1s completed by the relay 3;11-. ihstead of
. ‘master key. -

In Fig. 3 mstead of emploving o mechani-
cally actuated master key, a relay 90 is em-
ployed which controls the switches 26" and
27". Each of the keys N/, O P” and Q” con-
trol 'a circuit for the relav 90 throueh' the
conductors 91—51"—32’ and 93", the conduc-
tors 51°.' 52 and 53’ being connected to the

emploved),
as 1llustrated in Fig. 1. | R
In the embodiment shovn in Fig. 4, the

keys awe jllustrated at N i Oy P, and ?‘2.
M,

When it is desired to connect the sotirce
In the ringing circuit, the key Q, is op-

erated, closing a circuit for the relay. Y,

from ground 200, through conductor 201—
switches 202 and 203, relay Y,—conductor
204 — conductor 205 -— now closed switch
206—battery 207—to ground 208. The re-
lay' Y, completes
viously described and also a circuit for the
relay W,, through the switch 209, the switch
203 and the switch 210, which includes the
source 207 and ground 208. The jela W,
will disconndet the keys from the cord cir-
cuit,ireleasing them for use with other cords.

When ' the conversation .is terminated, the

circuit of the relay W, will be broken when

disconnecting relay

the ringing circuit as pre-!

. 9D
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‘the relay S, is deénergized which will hap-

pen when its circuit is interrupted by the
opening of the switeh H,, thereby re-con-
necting the keys to the cord eircult G.. The
senerators I,, K, and L, may be selected
and connected in the ringing circuit instead
of the gencrator M,, through the operation
of the keys N,, O, and I, and therr control
over the relays T,, U, and V,. 1In each
case, the circuit of the relay, Y, will be closed
through the operation of any one of these
relavs by the grounding of the conduetor
990. - In each case, as soon as the relay Y, 1s
operated, it completes the signaling cireuit

and the cirenit for the relay W,, as pre-

viously described.  In each case, the keys
will be disconnected from the cord (i, and
reconnected thereto in the manuer previously
described.

In the bottom of ¥ig. 4 a scecond cord cir- -

cuit 7, is shown, to illustrate how 2 cord
cireuit may be emploved with the keys dur-
ing the use of the cord civeut (3, for sig-
naline or talking. The cord ciremt (7, 18 a
duplicate of the cord civeuit G, and 1ts op-

oration will be clear.

I have illustrated these embodiments of
my invention and the details shown therein
for the purpose of ¢learly describing wy in-
vention, and not that T wish to be Limited
thereto. as it will be apparent to those gkilled

in the art that numerous and extensive de-

partures may be made from: both the forms
and details illustrated, without departing
from the spirit of the invention.

T elaim: | | |

1. In a telephone system, the combination
of a plurality of signaling eircuit sectlons,
ecach ineluding a signal and another signal-
ing circuit section, icluding a source of s1g-
naling current adapted to operate said s1g-
nals, said last named section adapted to be
connected to each of the plurality of first
iamed sections and complete a signaling
civenit, a signaling velay controlling each
circuit, a circuit for each relay including
contacts of a switch common to the relays
and means controlled by said switch for
removing said switch from the circuit of a
signaling relay which has been operated.

2. In a telephene system, the combination
of a signaling circuit, a source of signaling
current. a relay cqntrolling the connection
of said source in said cireuit, a circuit for
said relay, a switch in said last named €ir-
ewit and means controlled by said switch for
disconnecting said switch from said relay
while the source of signaling current 1s con-
nected in the signaling circuit.

3. In a telephone system, the combina-

~ tion of a telephone line, a source of S1g-

naling current, means including a relay for
connecting said source to said line, a switch
normally connected to said relay controlling

said line, a signaling key

1,308,441

said switch for disconnecting said switch
from said first-named relay after the relay
has been operated.

the same and a second relay controlled by 65

1. In a telephone system, the combination

of a telephone line, a source of signaling
current, means including a signaling relay
controlling the connection of said source to
normally connected
to said signaling relay and controllin the
same, a locking ecircuit for said relay c osed
when the same is operated, said locking cir-
cnit being independent of said key and a
second relay controlled by said key and
operated when the key 1s actuated to dis-
connect the key from the signaling relay.
5. In a telephone system, the combination
of a telephone line, a source of signaling
current, apparatus including a signaling re-

"

lay for connecting said source to said line,
a signaling key normally connected to said
signaling relay, a second relay controlling
the conneetion of said key to said signaling
relay and a cireuit for said sionaling relay
controlled by said signaling relay, sajd cir-
cuit being independent of the connection be-
tween the key and the signaling relay.

6. In a telephone system, the combination
of a telephone line, a source of signaling
current, conductors including a switch for
connecting said source to said hne, a sig-
naling relay controlling sald conductors, a
signaling key, apparatus controlled by said

70
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switch and operated when said switch 1s

closed for placing said relay under the con-
trol of said kev and electromagnetic mecha-
nism controlled by said key for removing
said relay from the control of said key.

7. In a telephone system, the combination
of a telephone line, a source of signaling
current, means including a HWi\tﬂh for con-
necting said source to said line. a signaling
relay’ controlling said connecting means, 2
signaling key, apparatus controlled by sald
switch after said switch is operated for
placing said signaling rvelay under the con-
trol of said key and a second relay con-
trolled by said key for removing said sig-
naling relay from the control of said key.

3. In a telephone system, the combination
of a plurality of telephone lines, a plurality
of cord circuits, a signaling relay assoclated
with each cord cireuit, a signaling key nor-
mally conditioned to exercise control over
each signaling relay and means controlled
by said key for removing from the control

100

105

110

116

129,

of said key each signaling relay which has

been operated. .

9. In a telephone system, the combination
of a plurality of telephone lines, a plurality
of cord circuits, a signaling relay associated
with each cord circuit, a signaling key nor-
mally conditioned to exercise control over
each signaling relay, means controlled by

f
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sald' key for' removing from the control of
sald key each signaling relay which has

“been operated, and neans for automatically
restoring the normal association of said key
vith said relay when said relay is deéner-

gized. - | L

10. In a telephone system, the combina-
tion of a plurality of telephone lines, a plu-
rality of cord circuits, a signaling relay in
each cord circuit, a circuit for said relay, a

~switch common to said circuits, the circuit
of each rela'y being closed up ‘to the contacts

of said switch when the cord ‘circuit with
whieh .it 'is associated is connected to tele-
phone lines and means .for removing said
switch from the circuit of a signaling relay
which has been opergted. . '

11. In a telephoné system, ‘the combina-

tion of a plurality of jcéléph{jl}e lines, a plu-

1

“rahty of cord circuits, a signaling relay in
each cord circuit, a eircuit for each relay, a.
switch common ¢o all of said circuits, the
circuit of each relay being closed up to'the
“coi:lacts of said switch when its associate
cord circuit is connected to telephone lifies,

a second r{lay controlled by said. switch for
disconnecting said switch. from a signaling

relay' which has been operated, and a lock-
ing citcuit’ for said signaling relay mde-
pendent of.said switch and. completed when

said signaling relay is operated.

12, Eln a telephone system, the combina-
tion of a plurality, of sighaling circuits, a
plurality . of sources ofsignaling current,
each adapted to be connected in each of said
circuits, a signaling relay controlling each
circéuit, a switch ¢common to said re ays, 2
circuit for each relay including contacts'of
said switch, a second relay for removing the

contacts of the switch from the circuit of a
signdling relay which has been operated and

a locking circuit for said signaling relay
controlled by said signaling relay. .

13; In a telephone- system, the combina-
tion of a plurality of telephone lines, a sig-
nal on éach line, a source of signaling cur-
rent and means to connect said ‘source to
each line, a signaling relay controlling the

~connection of said source to each line, a ¢ir-

cuit for 'each of said relays including con-
tacts of a switch common to said relays, a

second relay for removing the contacts of
shid switch from the circuit of a signaling

relay which has been operated and a locking
circuit for said signaling relay controlled
by said signaling relay. ' _

"14. In a telephone system, the combina-
tion of a plurality of cord circuits, a signal-
ing relay in each cord circuit, a signaling
key common to said relays and mormallv
capable of exercising control over said re-
lays and mechanism controlled by said kev
for automatically reri ving a signaling re-

Jay from the control of said key.

tion of a ringin%
‘a relay control

15. In-a telephone system, the combing- ;

tion of a plurality of line connecting means.
a signaling relay associated with each lice
connecting means, a signuling key commosn
to a plurality of signaling relays normally
connected to.said relavs and mechanisn:
controlled by said kev for disconnecting
sald Key from each of said relays. o

16, In a telephone system, the combing-
tion. of' a plurality of cord circuits; o
plurality of telephone lines, switches for

connecting the cord circuits to the tele-

phone: lines,” a signaling relay’ associate:!
with each cord circuit, a key common to »

‘nuniber of cords connected to each' of said
relays ‘and mechanism controlled bv said

switches and said keéy for disconpecting

‘the key from the signaling relavs..

_ 17. In a telephone system, the -combina-
tion of a plurality of telephone lines, s
plurality of signaling circuits, each includ-

1ng a portion of a telephone line, a switeh

In each signaling circuit, electromagnetss

‘means associated with ‘each switeh .con-
‘trolling each signaling circuit, a kev nor-
mally. eonnected to each of said electromag-
netic means and apparatus controlled by

said key and said switch for disconnecting
said key from the electromagnetic means
associated with the switch. R
18.,In a telephone system, the combins-
r circuit incluﬁﬁnga switcl:,
. ing the ringing circuit, a
ringing key, a ecircuit for the relav com-
trolled by the ringing key, a second relay
adapted to remove the control of the ring-
ing relay winding from ti.e key and means
including said ‘tey and said .switch con-

trolling said second named relay winding.

19. In a telephone syvstem, the combina-

tibn of a ringing circuit, a ringing relav
rontrolling the same, a ringing kev nor-

mally cennected. to the ringing relav. =
second relay normally connected to the ring-
g kev. said second relay coatrolling the

~eonnection of the ringing relav to the ring-
1ng key and a locking cireuit for each of said
relavs., | -'

0. In a telephone system, the combira-
tion of a ringing circuit. a ringing velay

controlling the same. a ringing key. a con- |

ductor normally connecting the ringing kex

to the ringing relay. a second relay .con-

nected to the ringing key mn‘rro]ligfg: saiel

conductor and a switch in said ringing cir-
cuit controlling each.of said relavs. '

21, In a telephone system. the combina-

tion of a rihging cirenit. a ringing relay.

& ringing key, a conductor normally con-
necting the ringing key to the ringing relay.
a second relay controlling said conduetor.

~each of said relays being controlled by said

ringing key and a switch in the ringing
circuit controlling each of said relays.
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22. In a telephone system, the combina-
tion of a signaling circuit, a signaling re-
lay controlling the circuit, a signaling key
normally connected to said relay, a second
- relay controlled by said key adapted to
disconnect the key from the signaling re-
lay, a locking circuit for the second relay

and a switch m e signaling cireult con-
trolling the locking circuit for the second
relay. | o

In witness whereof 1 have hereunto
signed my name this 14th day of June, 1915.

- SIDNEY A. BEYLAND.
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