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Io all fwhom it ma:y concern:

Be. it known that I, Fraxx M. SLOUGH,.

| 'a cm?en of the Umted States, 1*e81dm0' at

0

Elvria, in the county of Loram and State'

5 of Ohio, have inv ented certain new and use-

ful Imp1 ovements in Telephone Systems;.

and ‘I do hereby- declare the following to

Dbe a full, clear. and exact description of the
mventlon such as will enable other skilled
in the art to which is appertams to make ‘ll‘ld |

- use. the same.
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" in view, I have provided at each position a
‘single controllmg mechanism for controlling
the actuation 'of all of the signals of the

-
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My invention 1*ehtes to telephone systems ;
and the object of the same 1s to make certain
1mprovemente in telephone systems. -

In the telephone svstéms now. in llee the'
substations are provided with 'signals "and

means -are prowded at the main station for
There

provided a substation mechanism

~causing the actuation oi said signals:
1s also
through - which the operator ‘contr ole the
actuation of such signals. -

One of the ob]ects of my 1m*e11t1on 1$ to
pronde a system in which but a single set
of controlling. mechanism is employed at

each oper: ator’s position. With this object

_particular character in the system. I have

also, with this object in view, -provided.
~ means for placing the controllmcr mecha-

‘pism into association with the partlcular
“connecting means with which it 1s to be em-
ploved, and for breaking such assoclation

as soon as the cont1olhno‘ mechemsm hae_

performed its function,
Another object ot my invention is. to pro- -

1mde means wherebyv certain signals may be

operated without the operatlon of the con-

trolling mechanism,. the operation of the

switching meclmmsm at the thain station of
the svetem being suflicient to place the signal

actuatmg means in a position to cause “the
actuation of the substation signal, and at the -
same. time, I associate the appamtus for

eccomphshmg both of these objects together

““““

m a manner which will be described. -

I also aim to provide a system which w:tll‘.

~reduce the time necessary to make a ¢onnec-

0

tion, and in which work hitherto done by the
the electrical and me-

operator 1s done v,

“chanical apparatue in the svstem. In other

' '_ words, I aim to. “speed up” the work so as to-__

reduce the number of operators requlred

system embodying my mventlon,

‘tem e111boch*111

to Fig,

“telephone lines.

-, Anothel ob] ect of my 1m'ent10n is to pro-

‘vide a system in which. a plurality of sys-

tems of selective signaling are superposed

svstem of keys or switches.
do this, ancl at the same time provide auto-—

matic ringing for the telephone sx*stem :
Another ob]cct of my invention is to pro-

55

and whose oper ations are “deter mined by a. -
I also aim'to -
60

?vlde means to prevent the application of

the signaling current during a ringing

per iod. For e\ample, suppose the signal of
the party desired to' be aroused was three

65

short rings, and the apparatus was cut in

“after the code determining mechanism had
‘passed one of these short rmgs then the first

sional would be two short 'rings, which

W ould be false and call the wrong party. I
provide means whereby it is 1mpossnble to
cut in on the signaling exeept before the.'
beginning of a ringing period. .~ .
~ Another ob]ect of my inverntion is to com-
bine such means with apparatus realizing.
other. ob]ects which I have set forth above.

. Other objects of my invention and the

70
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_mventlon itself will be better understood -
from a descmptlon of embodlments of the

‘same. - .. | '.
Figure 1 is a dmgrem of a system em-

R bodvmcr my invention. | -

80

TFig. 2 is a second diagram of a second '

Fig. 8 is a third diagram of a thlrd sys-
my mventlon -

- 89

Refer rme' now to the. dmwmoe and ﬁret' -

common bqtten, telephone system embody-

ng my invention,. at A and I& are shown
The telephone line A, here-
mafter-spol{en of ‘as the calling line, leads'

from a substation shown at B to a main
or central etatlon shown at. C. ~ But one

substation 1s shown on the line: A, though.
any suitable number may be connected to..
this line.

The line E, which will hereinaftér

1, 1n which there is 111ustmted Q.

90

95

be spoken of as the called line, leads from -

~a plurality of substations I, Fl, I, and F,

~ to the main station C.. Four substations
“have been shown upon the line E, though
‘any suitable number may be connected there-

to. 'The tdlking apparatus at the substation
T has been illustrated at F’, the talking ap--
- paratus at the other substations having been

omitted from the drawing for conveniencé,

100.

105

- 16 bemg Well understood from the aPPB»I‘atus .
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‘the subscriber thereat.

shown at ¥ that talking apparatus is con-
“nected to the line E at the other substations, -
- Means are provided at the main station
Tor connecting telephone lines together. In
5 the embodiment shown in Fig. 1 this con--
. sists of a cord circuit D, Mechanism is pro-
- vided for connecting the connecting means .
D to telephone lines, here shown as switch-
g means G and H. The switching means
© 10 G, hereinafter spoken of as the answering
~switchy in the form shown comprises a plug
P, heremafter spoken of as the answering
~ plugand a jack J. The switching means H,

&

- hereinafter spoken of as the calling switch,
1n the form shown comprises a plug Py
~ heremnafter spoken of as the ecalling plug”

-

- and a jack J,.. The jack J, as well as a

- second or multiple jack J’, are at the main
- station-and connected to the teléephone line -
- 20 A, The jacks J, and J, are likewise at the
. main station and are connected to the line
k. The central station operator’s ‘set is
~ shown at X. The sources of- current, for
actuating the substation signals are shown

at M, M;, M, and M,.  Controlling means
- for the substation signaling is here shown

o cat4d Zand 2, o
- When the hook-switch at the station B is

. - operated, the line lamp 4 will be actuated in
the usual manner, and the operator, observ-
- ing its actuation, will operate the switch G-
- by inserting the plug P into the jack J. The
- relays U; V and X will be operated, the re-
. lay U closing a circuit through the relay O,
which will be actuated, connecting the  op-

- erator’s set K to the cord. The relay O
~~ also connects the keys Z, Z, and Z, to the re--
- lays'Sand T. The operator having learned
© the station desired, will- proceed to signal .
- In the embodiment shov 'n, the operations

for setting up the signaling arrangement

- will be different with- respect to each of the
~ four stations upon the_ealled line. For the
45 character of signal shown at F,, which may
~ be’a harmonic ringer of 4 certain Irequency, -

~Or any ringer responsive to any frequency,

60

- -the operation will be as follows: The opera-
- tor simply closes the switch H hy inserting
80 the plug P, into the jack J,, which will.
- cause the actuation ef the relay U.. The
~ relay. U, will short-circuit the relay O and
. complete a circuit for the relay Q. The
~ . .relay O being a slow acting relay will main-
B Y;
~ for the relay Q to be energized, and to com-
~ plete an alternate or locking circuit for it-

tain the circuit of the relay Q long enough

- self. The relay Q completes the ringing
~ connections from the device M,, and the op:

o ~eration of the signal at F, takes place.
~ When the subscriber F, responds, the re-

~ lay R 1s actuated and the source M, discon-

~ nected, the parts being restored to the con-

~_ dition shown in the drawing. -

85
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it is desired to operate- the bell at T,

‘the key Z is set, completing a circuit for the

relay T, which immediately pulls up, lock-
- 1ng itself and disconnecting the key from it-
- self and from the apparatus associated with
“the cord D. A circuit will also be completed
for the relay Q, which contains contacts of
‘the relay T.  The operation will be the same
as previously described, the current now
flowing from the source M. '

- When the station at F, is desired, the key
4, 1s operated, causing the energization of

the relay S instead of T; otherwise, the op-

eration will be the same as previously de-
. When 1t is desired to_operate the bell at
Fi, the key:Z, is operated, causing the en-
ergization of both relays S and T. These

relays will, operating in substantially the
same manner as previously described, con-

 mect the source M, to the called line. ~

- Adter the ringing and the response of the.

. . "

‘cuit. At the termination of the conversa-
_ tions, the circuits of the relay V and V,, will
- be broken, completing s, circuit for the relay =
- Ry, which: disconnects. the switching device

G from the cord circuit. At the same time,
the lamp 5 is operated, signaling the opera-
- tor, who withdraws the plugsfrom the jacks,
‘and the system is restored to normal.
~ More specifically, the operation of the
‘system 1s"as follows: The operator at B ini-

- tiates a call by removing the receiver 6 from
. the hook-switch 7, which- closes a switch 8
1n the circuit of the relay W, which will be
operated from ground at 9—battery 10—
‘W—switch 11—conductor 12—switch $—
‘transmitter - 13—6-—conductor  14-—switch
~15—to ground at 16. - The magnet W will

15, interrupting the circuit of the.ma onet
W, which opens the circuit of the lamps 4
~and 4,.. The magnet U closes a switch 82,
- completing a shunt of thé device 29. The

object of this is to prevent the operator at-

70
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~called subscriber, conversation: takes place
~over the telephone lines and the cord ecir-

90
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close a switch 19, ‘completing a circuit
 through the lamp 4, as follows: 9—10—
- 19—4-—16. The lamp 4 is so located that
~1ts actuation can be observed by the opera- -
tor at the statien C, who controls the cord
circuit D. The switch G is then operaled by
- the operator by the insertion .of the pl ug
- P into the jack J, the contacts 20, 21 and
22 of the plug registering respectively with
_ the contacts 23, 24 and 25 of<the jack. At
the time the lamp 4 was actuated a lamp 4,
~was also actuated, associated with the jack
J” at another position.” The operation of the.
switehing device G completed one cireuit
~through the relays X and U and another
~circult through the relay V. The first cir-
ceuit 1s as  follows:  16—X-—93- 99
~switch  26—conductor 27-—conductor 28—
- device 29--1J---battery 30—to ground;81.
- The magnet X opens the switches 11 and

110
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another position answermg the call, as with
the device 29 shunted in the cordt D another
‘operator with the device 29 in: circuit ‘with

her magnet, corresponding to the magnet U,

would not get 'sufﬁmert current to operate"

her magnet U..

The magnet U also closes a swﬂ:ch 33 n

~ the circuit of the relay O and a switch. 34,

. ~thereon. .

for a purpose to be described. The circuit
‘of the relay 'V includes the battery

talking strands 86 and 37 of the cord the

.contfxcts of the plug and jack, the limb of

the line A and the substation apparatus
This relay opens &
circuit of the relay R,, preventing the opera-

. tion of that relav during the ringing and

39, for a purpose to be described. The relay

talking. - The relay V also closes a switch

O. will now be energized over the following

circuit: 81—30—lamp 40-—switeh 33—con-
ductor ‘41—magnet O-—conductor 42——con-
~ductor 43—switch 44—ground 45. The. flow

~of current through this circuit wﬂl be .suffi-

“cient to operate the magnet O, but insuffi-
40. The relay

O closes the switches 46 and 47, connectmo

cient to operate the lamp

the operator’s set X through the conductors

48 and 49 with the’cord circuit, placing her

in eommunication with the subscubel at- B
over the -conductors 48 and 49—the strands.
of the cord circuit 36—37—the contacts of
the switching device G—the line limbs 12
~and 14 and the substation set at B, current

béing furnished from.the battery 35 to both

ends of the cord circuit, in the U_Sll‘ll manner,
through the relays V and V.. When the

relay O was enermzed it closed the switches

F, that i desired, after testing the line in -
'the usual manner, the test cn'cmt being

50, :.)1 and 52 fmd op ened the switch 53 -all
for purposes which Wﬂl appear from a fur-

ther déscription.

Assuming first that it is the subser iber at

shown at 54, including a switch 55, and after

._ ﬁndmﬂ the hne 1d]e, Whlch 18 the case here

| assumed the plug P, is inserted into the jack

19

10

1

' conduetm
_0‘10111111 59.
-mrcult of the relav Q, a switch 61 in a
shunt of the relay O, and opens the switch
55, breaking the test circuit and closing .
S*mtches 62 and' 63, for purposes to be de-
The closmﬁ' of the. sivitch 61 com-
pleted a shunt 64 of the relay O, causing"

seribed.

and also o
circuit leading to the sw1tch1no devices Z,

Z, and Z, thus disconnecting. them from the
‘pa:rtlcular cord cncmt fmd enabling these
sw1tches to be used m connectlon ‘Wlﬂl any

Jys cmnpletmﬂ‘ a circuit through the relay -

' Jur

‘......_.. ;T

U, as follows: ground oﬁ_battel v D

U,

the deénergization ot the same. The 1e1m

0O, when deéner gized, opens switches In the
:cn'cmt of the operator’s

connecting the same. from thie cord cir cuit,
opens switches 50 and 51 1n the

35, the

a switch 38 in the |

at

84,

58—-——5“ itch. H—device _‘( -——-—to*
closes a -switch 60 in the

telephone set I\, dis-

other cord cireuit of the operator s position.

-0,

lowing circuit will be-completed through the

relay Q :

circuit, by opening the switches 72 and 73
and close the 1111g1110‘ circuit by closing’ the
switches T4 and 75.

take place over the follomnfr circuit : ground

S
T6—generator M -—-—(3011111111ta,t0r N,

switch 7 7~———S’ﬁ iteh - 8-—-—-R—conductor (9——

switeh 53—T4—switch 80-—conductor 81—
‘through the switching device H—over the
“called line-—through “the br idge F,- "
. through the switching device H—the conduc-
tor 82—-—‘3W1‘t(‘11 T5—battery 88—to ground at
The bell at F, will be oper ated, and as
“$oon as the suchuber responds, the comple-,
~tion of the talking set bridge at the substa- =
tion will cauise the character of current flow-

ing through the circuit to be such as to cause

“the switeh 61

56—5(—60—64"—conductor. 65—
Q—conductor 66—52——conductor 67 --—sw1tcl1+_ -
62—ground 68. The relay Q "will close a
switch 69, completing a.locking ¢ircuit for
1tself, as follcms 06———-07-——-—60-——6#—'——63——@-—- |
- 70—69—T71—62—ground at 68,
‘will also 111ter1upt the strands of the cord -
80

'
'
-

~In this way I am enabled to use but one set
of keys for a given oper ator’s position:
“however, being slow acting,
will be closed before the SWltCh 52 1s opened,.
50 that for a short interval of time, the fol-

70"

Relay Q =

. The ringing will “then

85

90

05

the actuation of the relay R, which will

close the switch 86, completmg a shunt 87

energized, restor ing the ringing qppamtus

‘to the condition: 1llustrated in the drawing.
- At the time the  called subscriber re-

sponded, the relay V, would also be actu-

“ated over a circuit very similar to that de-
seribed in connection with the relay V, ex-
cept that the limbs of the called line .md_ |
the calling end of. the cord are.included

‘about the magnet Q, which will become de-

100

105

therein. 'With the apparatus in this.cen- -
dition the conversation takes place, and at .

the termination of the conversation, the cir- -

cuits of the relays V and V, will be inter-

rupted when the receivers at the substations
are restored. A circuit. will be completed
~through. the relay R, as follows: 81=-30—
-90——~—R —and the hlnp 5 in multiple—switch
38————conductor 91-—switch 63—to ground 68.

"The relay R, will disconnect the pluo' P
- from the cor d in a well Lnown manner, and

the actuation of the lamp 5 shows the op-

whereupon she withdraws the plugs from

the ]‘ICI{S‘ fmd the svstem will -be 1est01ed to

normal.

110

115

erator that the conversation is terminated,

120

o A%umlnw that the opel .:lt(ll learns that 1t .

1s the qubsm 1be1 at F that is desired. before a5

the switch H is closed, the operator throws

a circuit as follows—gf

tor 95—351—96—switch 97—relay T-—battery
98—to omund 99 The rela) T will be ener-

125
the key Z, whereupon the operation will be

“as follows: The relay T will be operated over
ound 9—.L—Z—conduc- '

130_-' |




mzed ﬁrst (:losmg a sw1tch 100 'md comlﬁlet
. ing a circuit for itsell independent of the
T kev Z, as follows: 99——98——T~—-100—~—conduc--'j_ .
" tor 87—conductor 101—conductor 102—384—
39—108—to ground. _
- will be disconnected from the conductor. (9_ -
by the opening of the switch 78 and the gen-
~ _.erator M will be connected to such conductor

“The ‘M,

ﬂ’ener‘ltor |

.. soon as Q is energized, its locking cn*cmt

wﬂl be completed from oround 56—battery

.20 .57 .in the same manner as previously -de-
- “ scribed: The: subsequent Steps 1n the opera:
- ‘tion of the s system will be the same as pre-
IR Vlously described in connection Wlth the 510--_ ‘
” '-nalmfr of the substatlon at If.. | -

kev
. 101—102—to
. 85.103, as. premousl
- ____----r“_;*_:;Wlth ‘the relay _
i closing of the smtch 110, the switeh 109 is

| ',”*-f’.-'f;'0pened 1‘616‘1811’10' the ke) Z for use in con-
B "nectmn with other cords.
40

8o

- glzed eloses
o _'~-'Iock1ng circuit for itself mdependent of the
-99-—98—S—110—87—
ground throu n'h the switeh,
descrlbed in connection
the

Assumnw that it is the substatmn qt I‘
i '__f;_.-tha,t 1S desu*ed the. 0perf1tor upon Jeax 11111,_.,"-”
S ;._-'?;1thls fact, actuates the key _
- lapletes a circuit through the relw S. as fol- =
";f';lowq' | 94——5 —--107-—-—50—108—-—-—5““ itch’ 109— mut'ltor A, these recurring pulods of ring-

' ing will be broken up 111t<} impulses.
:___'lmps this will be better understood if vefer-

ence 18 made to the old code svstem of ring-

2 which com-

SW1tCh 110 and. compleies

» as follows:

T Immedmteh* “after

The operator then

closes the switch H, whereupon the relay Q
~--is energized over a mrcmt similar to that de-
'_ ;scrlbed in connection with the operation of
‘the key Z, except it now includes the device
'S and the switch 110 instead of the relay T
“and the switch 100. The relay S will open a
“switch 77 and close a switch 120, connecting
the generator M, to the called line.
;lsubsequent operatlons of the system *ﬁ 1]1 be}
- .the same as previously described. -
11 N

viously described.. These rela,ys Opemte,
performmo* the - fun(,tlons pl‘ewoush de-
~seribed, the generator M, now being connect- -
- ed through the lead 121, the switches 122
~and 105 to the conductor (9 ‘Upon the op-
“eration of the switching device H, the source
"M, will be connected to the called line
. through the operations and connections pre-
Vmusly referred to in describing the connec-
" tion" of the generators M and M, to. such

‘The relay S ‘being ener-

’Ihe'

‘line. . In this c
~closes the sw1tch h by inserting the plug »,
" The relay u, wﬂl 1mmedl— -
ately be energized, complctm . cireuit ' for
the relay.
"'161——--162—=—-(3011ductor 163—switch 164—re-
lay.
. line. The subsequent steps in the opera,tlon-”“. 166—switchi:167—switch

;..-,._ti-ga-'~”-;_'_w111 be the same as. pl emously descrlbed

“1nto the jJack j,.-

I Wlll now-  vefer to. the embodlment of my

’_mventmn illustrated in Fig. 2. In addition
to accomplishing the ob]ects accomplished

bv the svstem c;hm'& n.m Fig. 1, the svstem 1n

~ Fig. 2 enables mé to control the operation
of a large nuniber of signals on a tele phone
line, at the same time I‘E“lh/lnﬂ‘ all ot the
SR ~advantages set forth in the S\"stem shown in
~2.-by the closing of the switch 105, both tahmg R

jé';pla,ce when.the- relay T is 0pemted -
 The. operator now operates the sw1td1 H,
- ‘.__Whlch completes a circuit for the relay U,
- as-described. U, will, as before, complete, m'
.~ initial circuit for the 1"'ehy Q, but n this -~
15 stance, this circuit will be as: follows: 68—
- 62——6T—switch’ 52 of the slow %ctmfr 1e—

. lay " O—66—Q—87—100—T—98—99."

“Fig. 1. In so Tar ‘15 1 h{n‘o used letters for
;1eierences 11 1*10

. duplicate parts have

been: referenced 1n I*lvr '3‘ Dby the use of the
- same letters ehcopt umtead of using capital
letters, as in P ig. 1, I have used small letters:
“in Fig. 2. E\cept for the signaling of the
- sub-stations on the called hne.b the operation

There is added in Fi; g, 9 a palr of commu-

tators A; and A, whu'h may be connected
by a shaft A, so as to rotate in synchronism.
~ When the ringing is controlled. by the com-
mutator A,, the ringing period will be contin-
uous; that is, there will be recurring, con-
~ tinuous qpphcatwns of the ringing current.

When the ringing is con‘rro]]ed h\ the com-

]’01'

ing. The commutator A, deter mines ﬂmt

“the ringing shall be according to one signal
‘of the Code signaling,

“and that determmed bx AL will be ac *01‘{11110' |

stw'f one short ring,

to a different signal in this cord, say two
short rings, ‘these rings 1t being underbtood

.'_'-_*__0(,0111"11110 at 1ntery 118 aceor dmtr to the*re]a-—'-
tive s1ze 01‘ the: ‘%eﬂlllellts of the commutator.
“There have
and AL
“the line to. which the ringing current is ap-
plied and the relay A, detelmlms which of

also. been added two relays A,
" The relay A controls the 11111b ot

the commutators A, 01'.A shall control the
-'.jclmm(tu‘ of-the ringing.
lay @ has been bupphed for purposes which
~will be undustood n thu desulptlon of the
_operatlon. ST i
Assummw that it is the subscrlber 1t I‘
- that is desu'ed the operator upon Jearning
- that faet, depre@ses the key Z,, comple’rlnﬂ'f_
~circuits for. both the relays S ‘Illd T, as pr e

An aclditional re-

For the purposa of 11] llbtl‘ltll]ﬂ ‘the simi-

lar ity between the systems shown in Figs. 1
“and 2 and giving the re wWler the clue,. 1 will
“[d(,scrlbe the opu ation when sty awht line
ringing 1s to be effected.
we w111 assume that an add]tlonal substation

Tor this PUrpose

is bridged across the line e, s is done on the
case, the 'operator . simply

q from ground ;. 156—157--160—

g—conductor:*165<now | .closed switch
168=ground -

‘H,.ﬂ..*

1t
. 169 AJ:’» fshe‘ same tlme the 1'elay N Wlll

70

70

80
of the sy stem shown i If1e. 2 15 so much like
“that shown in Fig. 1 that I will not repeat
_that part of the de%cllphon of the appa-

ratus, limiting nwaelf t0 th(, debcrlpfmn of-
_the signaling. =~ .~ SRS

80
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 shunt the relay. o through the shunt 170 and

- the relay o will showly release the switch 164
- 1n the circuit of the relay ¢, which has been

- ing circuit- for itself, as follows: 156—157—
 %.160—161 — 171 — g —165—166—167-—168—

169, The relay ¢ will be energized, com-

“pleting the ‘Tinging circuit .as follows:
ground at 174—ringing generator m,—switch
- 1T3—switch 176—now closed contact 177—
- 178—r—conductor 179—switch - 180—con-
- ductor 181—switch 182—to the contact 183

10,

of the plug #, out over the limb 185 of the

15 called line—through the substation bridge,
- back over the other hmb 184—through the

- plug p, to the contact 186—conductor 187—

. switch 188-—conductor 189-—+switch 190—to

ground at 191. This circuit will be opened
and closed at 177 by the relay o’ over a
~ circuit, as follows: 156—157—now closed
~ ‘switch 200—conductor 201—relay a’—switch

20

- .ground at 204. - o
25 It will be seen that if the relay A; were
. actuated the commutator A, would control
the ringing periods through the relay a’.
Suppose that it was the subscriber at station
.. f that was desired. The operator depresses
30 the key z, completing a circuit, as follows:
- ground 203—z—conductor 206—now closed
- switeh  207—conductor 208—relay A_—to
‘ground 191. Relay A; would be energized,

< tor 162—switch 212—conductor 213—now
.40 closed switch 214—to ground at 215,
necting th | _ _
 switeh 220, connecting the commutator A,
. - into the circuit of the relay a’. When the
45 switch A has operated, the relay.«’ will be
~ operated at intervals, .determined by the

character of the segment A, which 1n the
embodiment illustrated in Fig. 2 will at -

tervals place two short rings upon the line.

50 The relay ¢ having also been energized, com-

pletes the ringing circuit. which in this case
will be as follows: 174—m,—175-—176—
177—178 — r—179—180—181—182—183—
- 185—signal f—to
65. ground back to 17

current, say current of a certain fréquency
 to which respond only signals tuned to that

~ frequency. The bell at fis tuned to respond

60 to the frequency of current generated by the
- ' The bell at 7, is also tuned to ..

generator Moe

 tended for the station f, is one ring only,

such as is determined by the commutator A, -
65 _and in fact, if the switch 4 was closed with- ..

202—conductor 203—commutator A, to

‘breaking the circuit just described -at 209 -
35 and releasing the key 2z, as previously de-
- scribed. ‘The relay A; would also close a
© . switch 210, completing a locking circuit for
 itself, as follows: 191—A  —210—conduc- .

“either of the commutators, so that currents
of any of. the frequencies producible by

either side of the,line to furnish either of the
code signals. I

. 5. The
" relay A, will open the switch 202, discon-

; - necting the generator m to the side 185 of .
the commutator A, and" close &

this frequency, but the signal intended for
. the-station f, is two rings instead of one. 1f
it is desired to signal f,, both the relays A,

“plished by the operation of the key z;.

oround 221 and through
_ The generator m.
js designed to produce a special kind of

‘and' A,. The key 2z, controls the circuit of

out the operation of any of the keys, current: .

would pass over the same ringing circuit as -

- 1n the , the rela; ~ has been described, the commutator A, now -
.+, described. During this interval of time, the o
5 relay ¢ will be actuated, completing a lock-.

determining the periods of ringing... -

- Assuming that it is the subscriber at f, 70
that is desired, the key z, will be depressed,
completing a circuit through the relay Ay

The ringing circuit will be the same as de-
seribed 1n connection with f,, except that the -
‘generator will be connected with the side 184 75

of the called line by the opening of the
switch 190 and the closing of the switch 222.

The circuit 'will then be as follows: 174— - -

M—175—176 — 177 — 178 — r—222—189—
188—186—184—through f,—to ground at 80
223.. - The signal for f, is one short ring,

“determined by the  character of current

produced by ‘the generator n,.’ The s1g-
nal of the subscriber at 7, will be two

short rings of ‘the same kind of current. 85

The 'operation of the key z, will cause the
signaling of the subscriber at f,, as it' will be
seen that the operation of this key will com-
pleté the circuits of both the relays A, and .

A,, A, connecting the ringing to the side 184 90
of the called line and the relay A, cutting
out the commutator ‘A, and connecting in
~ the commutator A,. There are thus on each

side of. the line ¢ two bells which respond

to -.ﬁthe frequency of the current produced by. 95
" each of the generators. Each generator 1s
‘adapted tobe connected to either side of the

line and each generator-is adapted to be con-, -
nected to either side of the line through
100

either of the geherators can be connected to

wus, when the key z; 1s de-

pressed, the relay ¢ will be energized, con- 105

the line to operate the bell at f;, according

“to the signal determined by the commutator

A,. The signal at fy will also respond to-
110

| ThiS iS accom-
_ _ Ze On .
the side 184 the signal at f; responds to the 115

and ¢ must be operated.

frequency of current produced by the gen- -

erator m and the subscriber at £, responds to
a signal of one ring. This signal 1s oper-

ated by connecting the generator m to the
side 184 of the called line when the commu- 12¢
tator A, controls the ringing circuit. This - -
is accomplished by operating the.relays ¢
these relays and its operation will cause the =~
operation of the bell at /.. - 126

. The bell at f, responds to tne same cur-
“respond: to this frequency, btit the signal in- “rent, but the subscriber at fs knows that his .
' ‘signal -is two rings instead of one. fo 1s,"
_therefore, signaled when all three of the re-

lays ¢, A, and A, are operated. - This is ac- 130



- rator .

- Fcomphshed bv ﬂle actuation of the key 33-
- :_'1 he bells at 7., 71y, fie and s I‘EprIld to the
_:{uquemv of current produced by the gene-

_ The Hllbs(}‘l ibers at f, and £, Lnow’
.5 that thell signal is one Ting, which is de-
L _;._-‘[ermmed by ,A} and the SlleCI‘Ibel‘ at fm '-
- and 7, know that their signal i 1S two 1'111gs :

- of the clmmdm producul by A,

~To ring #, the generator m .must be con-
nected to the side 185 of the called line with
~ the commutator A, controlling the character

of current. - This is acconll)hShEd by the op-

eration of the 1'01.;11'-3 ‘through the Lev 24,

, ’lhe operation of z, {,'OlllpthEb a clrcuit
‘through the relay s, which connects the oen-
”-_.-._.'91¢1t01' Mm, thlongh the switch 224 into the'_
- clreult prokublv descmbed 1110111(11110' the'*-;'-
o limb 185, - -- - SR
 To swnal the subsu'lber lt ]‘m 1t 1S NeCes-
sary to cmnp[otc the same circuit, except to

~shift the commutator by the actlmhon of the

E. e I_ 1‘0]<1V .E\

s and A..

'_'-the ringing circuit to the side 184: ‘This 1s

o '_'__contr()lled throuﬂh the agency of the key z,,,
- 80

- ;‘1,, the relays s, ,..&4 and ..l must be actuated,
the relay ‘s to connect the generator m, in
the ringing circuit, the rehy A, to connect
~the ringing gener: LtOI‘ to the side 184 of the
o called lme and the relay A; to shift the con-

trol from the commutator A to the commu-
This 15 accomphbhed through thu
-__-:;tlgenw of the key 2,,.. _
A fourth generator m, is pl(wlded whlch :
- furnishes current of a frequenc} calculated
- to operate the signals at f,,, fio fis and fig
- To call the subsgrﬂ)e  ab fig, 1t 15 necessary
‘to connect the gencrator m, in the ringing
“clreuit without any other elmnﬂ‘cs since the.:_
signal of the subscriber at f,, is one Ting.
"lhls 1s accomplished by the operation of the

. tator A,.

40

45

60

which complt,t(,b the c'n'cmtcs of the 1'elw.s 2
..and S snnultaneously IR |

T'o eause the S1Q na]mn of the Subsu*iber'

~relays s and ¢, which are contmlled by the' 1
60 .actuation of the key at z,,. However to sig-
- nal the subscriber at #,,, whose sig nal is two.
N '”il'mfrs, the commutator A, must be connected’
- ‘In, and to do this, the 1‘01:13? A, must be ac-

~ tuated.

agency of the. I{ey %4

 whose signal is two rings is called by the op-

eration of all four «f the relays, thc relays

. s-and £ to connect 72, to the TInging cirecuit,

W 1‘(11 a jack 7,7
TR op(:-mtul the relayvs ¥ and o’ “will be
u]wmtod 0’ C()Illlu_.tln*i‘ the operator’s set
& to ﬂwf

This is ‘LCCOlllphthd through the'_ B
. ageney of the key 2 210, Which controls thL, cir-
o cuits of the reLt}

To signal f,,
25

the relays ¢ and A, must. b-:, oper dt@d the
~relay s to connect the gencrator m, _111 ‘the-
‘ringing cireuit and the 1'£=Ln A, to connect ¢

that 1s deau ed.
relay u,
euit ]L(}r the relay ¢’, as follows: 300—switch
t 301—conductor
‘now closed switch 304—switch 305—conduc-
_ switch 307T—ground
- 808. The switch 807 was closed when the
-'1'01‘1» w’ was energized and the switch 304
was . (,lobed ‘when the relay o’ was deéner-.
gized, owing' to the closing of a shunt 309
"clbout the ‘same by ‘the 1‘61‘1,}7 u,".. The relay
¢" will be themately energized and deéner-
‘gized, owmg to the operation of the commu-
.ta,t()r A,
said Ielay
ning at the point 811—conductor 310—-—the -
__'_sw1t(,h 312—conductor. 313—the commutator
- Ay—to ground at 314. *When this shunt is
: completed the relay g’ will be deénergized
~and there will be'no sendmw of ringing cur-
I‘hls will be spolxen_

‘tor

ing period.

t and A,

__”bourc
. _ulG——b“ ltCh
- 319—now closed s*w1tch 3‘3’0"-—-thr0ugh the
3-55W1tchln<r device A/ —over the called line,

the rela,y A to c,onnu,t m, to tht, 51de 184 of.'- -'_-'--_and assummg tlmt one mgnal s brldged

| 'the, ]me and the relay A to Shlft the control

-ifrom the comnmt‘l,tor A, to the commutator

A,. This is accomphshed by the operation
: 'Uj: ﬂl@ ]‘L(;V I.Jl.'..:j_'.".' B |

It wﬂl be seen tlmt In each case, 1mmedi-

ately after the actuation of the key, the
same will be released for use in connection
with other cord circuits, ‘and that T am en-
~abled to accomphqh thls in connection with
“automatic ringing for the signaling of sub-
fscubem upon lmns on which the signaling
Cis determined according to two dlﬂerent
- _h\'stenm ‘of selective ringing.

I will now refer to the embodiment .of my.
iy ention illustrated in Fig. 8. The- calling:
-_’Ime is illustrated at a’’, the main station at

, the comwctum means, here showit as a

- cord cirvcuit, at fZ’ the (*alled line at ¢’,’the
ff:(mnechnw sW ttahes' at ¢’ and A’, the Iun's
“at ] and ; 21’5 the jacks at 7% and 7,
I allustrate a second called lme promded-

At e!f

"fﬁ‘

When the: ‘mswermw switch

alling line.. I‘he operator learns
the subseriber dun ed, and after testing the

alled ]me
/. abbununn that it 1s the subscriber at f
‘When' %" is operated, the
’ will be operateu, completing a cir-

302—¢’—conductor . 303—

306—now closed

“which closes a shunt 310 about
‘This shunt is as' follows, begin-

mlt to the CdHEE(l Hne. -

of as the silent period. \Vhen ‘however, the

shunt is broken the lelay q’ wﬂl be Opemted
“and. the ringing current will be applied to
~the line.
This is accom])hbhel thrmmh the =
“To sig ndl fl,. Whow-_

_f_,"r_Slgnal is one ring, the rel,,ws S,
o must be oper ated, s {md [ to conuwt thu gen-
- erator m, to ‘rhe ringing circuit and A to

' connect the gener ator to the side 184 of the
_'called line.. T1113 18 .;Lecomphshed by the op-
- eration of the key 2,;. The subscriber at 7, .

‘This will be spoken of as the ring-

rﬂ-iatzx e lengths of these periods will depend

upon the relatwe sizes of the conducting and
No1- Lonductlnrr H&“’Iﬂb‘lts 011 the commu-

Ltator-'

\Vhai_th* relay g is (,nelgmed the ring-
111n' ('11 cuit will be as follows.:: O‘rﬂund 315—

of .swna,hno' current ms —switch
317——-8W1tch 318-—-—conductor

operates the switching device

Tt will be understood that the.
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ACross the liné, as shown at i upon the llne
e’y back: over the line- through. the now
closed switch 321 — conductor 322 — switch

323-—to ground at 324 When the subscriber
o responds the relay v,”

conductor 309—1101\ closed SWltCh 324—to
' -ground 325.

terrupt the ringing circuit.

15 normal. -

' As in the system shown in F1g 2 meane
~are provided for modifying the rmgmg
‘periods according to-a predetermined code,
here ‘shown as a plurality of commutators

20 A, and A ‘. A, isdifferently arranged from

| A " and .1n the fonn shown is calculated to -
- will continue to rotate, making and breaking

break: the: ringing period up into. a prede-

. termined character and number . of rings.

" The - commutqtor illustrated -at” A’ breal{s

25 this ringing period up into two dhort rings.
derstood from 'what was previously de-

ser 1bed
SR 'each of the subscribers show n upon the line

As in Fig. 2, means are provided for cleter-

mining which of these commutators should

~ be employed, here shown as a relay A’

_ ‘Mechanisim i provided for pr eventmg the:
30 application of the ringing current at ‘any in-

- termediate point clmmg the ringing period .
~when the commutator A, is employed. This
- is doné for the reason-that the ringing cur- .

rent mlght come on during the ringing

85 period determined by this commutator

~ when one of the segments of the commutator
has’ passed; so that it would cause but one .
short ring, thus resulting in-a false signal.-
In the form shown, thls commutator controls

0 a shunt of the relay ¢’ forthe same purposes,

as the shunt already described which is con-
“trolled by the commutator A,’.

o -_340—c011ductor 341 — conductor 342 — com-
45 mutator A,’—to ground at 814.

- this . relay controlled by
50 such a way that the cn*omt of 845 cannot be
~ made eXcept during a silent period. In the

form shown, this 1s effected by a switch 846

B in the circuit of 845, which is controlled by
the commutator.

- commutator, whl(,h closés a swztch when 1t

‘engages the spring 351.
Assuming now that it 1s debu ecl to C‘lll a,

- subscriber who responds to a signal; the char-

_60 acter of which is aetermined by the commil-

Ltater !
completmg a cireutit for the relay A.” as fol-

lows: ground: 355 — conductor 3{)0—_1elfw
A ’-'—-to ground at 324, T he relav A, op-

‘65 erates closihg .a locking -elrcuit for 1t~.,elf.

til the relay is -actuated, but the 1ela

_ The 1elfty 320 will break. the -
10 circuit of the relay.¢” and permqnentl 7 In- .
At the telmma-- '.
tion of fhe conversation, the relay »,” will
be deénergized and the. plugs withdrawn
. from the ]acks restoring the: System to

the called: lme as deecz 1bed in connectlon«
| .'Wlth(Flg |

that my invention is limited to such forms
.and letfuls it -being understood by those

The. shunt . skilled in the art .that departures may be

controlled by A,” is.as tollows: 310—switch
~departing from the epu 1t of the 111?ent10n

ThlS shunt

18 oontrolled by a relay 345 and in-the form
- shown, the shunt cannot be made until the
relay is energized. A circuit is provided for -

the commutator in signal on said. lme a malin station, link ¢on-

~ ductors at the. main station for c¢onnecting
~the teleplione lines together, & switching de-
‘vice for connecting the link oonductms to
the called line, a swn‘llmg generator at the

‘main station, means to connect said genera- = -
“tor to said signal, 1110111(11110' said called tele-
phone line, a signaling key including key
~contacts COHTlOlllIlU' the connecting mesdns.
“and mechanism, operable mdependently of
“said switching device and substation ap-

-, This switch. may be con-
55 trolled by forming a projection 350 upon the -

A,’, the operator depresses the keyz,’,

e

~and br eakmg the circuit of the kev thus re- . -

leasing the key. The relay also closes a

switch 340, completmg the :shunt 310 about
_the relay _q at the switch 360 controlled by
will be operated, clos-

ing a cireuit for the relay 320 as follows:
- 321—switch 322—now closed switch 328—

the relay 845. This switch will be closed un- f.?'Oj
can- -
not be actuated until the switch 346 is closed o
which can not tdke place during a ringing
period, since the protuberance. 330 upon the
contmutator only engages the spring. 351 7%
during the silent period. The switch 316 be- -
ing thus closed duri ing the silent period, the
clr cult of the relay 845 is closed.” This cir-

-cuit .is as follows: ground at .8314—switch
- 346 — conductor
3-lo——-—conduct01 367~
~at 300.. The relay 3845 will be energized
- shifting the control of the shunt 310 to the

365 — switch 366 —relay 80
switch 368—to ground -'

comm1tator A’y breaking its own circuit

“and completlng a locking circuit for itself 85

through the switch. 370.  The commutator
the shunt. in accor dance with a code prede-
termined by its construction. o
The remainder of the operation will be un- 90

‘The operation for-the calling: of

” will be understood from the description of

'F1g 2. Each of the keys shown in the upper 95 '

left- hand corner of the sheet, illustrated in

Fig.3, controls the apphcatwn of a particu-

lar kind'oz character of sighaling current to

| 10(._)'
“While I have 1llustrated these paltmulal B

_forms and the particular details employed in

such forms, it has been done for the purpose

of better deseubmg my -invention, and not
105

made from such forms and details \uthout y

T.claim:—- - 110
1. Ina telephone eystem, the CO]HbIIl'lthIl —_—

of a' calling telephone line, eubstatlon ap-

paratus thereon, a called telephone line, a

115
120

paratus for relievi ing such key contacts from 125

the control of said connectmn‘ nieans,

2. Ina telephone system, the combination
of a main station, a ‘telephone line leading
to the main station. a signal on said Rine, a

‘calling telephone l1ne and eubstatlon ap— 130



e

*epara,tus thereon, hnk oonduct01s _to wnneot-
Angelephone lmes tomthel, a signaling gen-
erate** at the main station echptecl to be eon—' -

---_neeled to and to operate the signal on the

~ - 5 celephone line, a relay. ‘ISSOCIHte(l with said

- = link conductors controlling the connection

_'I-'!.--r-"'.. ] ...,

x 20

- of said generator to said smnal and means-
o 'opera,ble 1ndepenclently of the substatlon ap-
‘paratus for disassociating said key fr om-
14 sald link conductors 1In1neclmteljr etter salcl-*
S ..-._-'_l{ey has been operated. . :
3. Ina telephone System the- coml)lnatlon -
~of a main ‘station, a- telephone line leading

to the frain station,.a signal on said lme

link conductors at the mam Stdthl'l for con-
- Tnecting telephone lmes tooether, a signaling
. Zenerator at the main station odapted to be
- connected to and to operate the signal on the
~telephone line, a Ley .- aeeocmted with -said
- iink conductors controlling the connection of
. said generator to said smnel and manually -
_~_controlled means for automatloally Llls‘leso-'_;{?
©ooclating said key from said link conductors -
S _“:af Ler the o*enerator hae been oonnected to the‘_x--{";.
Slgnﬁl o | - o

PR In ‘1 telephone system, the eomblnatmn’
. _of a main station, a telephone line leading to
~ the main station, a signal on the telephone
line, link eonduotors at the main station for .
50 connecting telephone lmes together, a ring-
ing genera,tor at the main station for actuat- -

mg the signal:at the substation, a ringing.  a circuit for the relay 11'1(*]11(1111(1 contacts of

@ ringing key, a socond 1'@1.;11 cont1olhnﬂ
'-_.~”_nolnmllv open contacts in said circuit, said
“secon¢l named relay being controlled l)V the
answering switeh, and a eecond circuit for
said first n.-_nnod relay, said first named relay
* when operated openmn its first named eir-
cuit and closing its second. named clremt,
“thereby 1e]eosnw the Lm for use *mth othor
_coule S L -

9. TIn a telephont veteln the conlbmatlon -

: Ley controlling said generator normally dlb- -
~associated from the hnk concuctors, means
for associating said key with said hnh con-
ductors and. meohamem for automatically
---_-.;al1sassool.;1t1nfr the key from said conductore_--
Cand. releasmﬂ' the same as soon as. the 510'-’ |
'-.__n,ahnfr opemtmn has been started. _
b In a telephone system, the combnmtlonj
of a main ‘station, a telephone line leading
to the .main- station, |
phone line, link ooncluctor for connecting
“telephone lines together at the | main statlon B
4. TInging genemtor at ‘the main StdthI]_'
~adapted to actuate the signal on the tele- -
~phone line, 4 ringing key f1t the main station
_controlling the conneotlon of the gener: ator
“to said swnal said key normally hm g no
50 control over the contiection of the generator
-~ to such sighal, means at the main station.
. for plqomﬁ‘ the control of ‘the gererator over
S‘llCl Blﬁllﬂl un(ler &dl(l le‘\ .tlll(l Hlﬂlllldll\"- Lun‘ SN u,e(_‘()nd 1‘({13}? Olltl‘Olllnﬁ" Sfud 1*111&1]]()*
- controlled means for automatically releasing
the key for use with other cord circuits as
T soon as the 1111011151 genemto:l lme been con—""
SR i-'_.“‘_"_l..__'f-neotu,l to such signal. .

“a signal on the tele-'

.Ina telephone wetun

‘same, a cir cuit for said relay. a ringing key
. In %‘ml encmt normally open contacte n

o ;-_:..3_ﬁ:,.e.:11cl on*uut.. .:1pp.:natue for (,l(}‘:lllﬂ" the con- ‘named and olosmo its second named circuit.

~tacts in said cireuit and ])l.;lClIl'D said. relay

under the’ control of the ringing key, a sec- ‘ofa celhnn telephone line and a called tele-

-'_I_._'OIld eir cmf for smd relav srud rehy When'_:"phone lme, a cord O].I’Clllt for connectmfr sald

-S.-.ll(l c11*emt., a circuit for |
- 1Ing key in said eircuit, normally open con-
'--'--"-t.-lot:a in said cireuit, a QGCOH(l relay control-
- ling said normally open contacts adapted to
close the same and place the control of said
‘relay cireuit under the ringing key, and a
“second cireuit for said” fivst wlav said first
‘relay when actuated opening the first namec
'(311 cuit and closing the second named cirenit.
8. Ina telophone system, the combination
of a celhnn. and a cal]ed lme leading from
=:,-__-f--'HIll)sldl1{)]15 to a main station, a ewnal on the

111101110 key and Ll{)b}H“ said second cir unt
In a telephone Sy etem the combnmtmn

,.-jot a main station, a cord on'unt at the main
station for connecting ‘telephone lines to-
- gether, telephone hnee ]e.-_ldlne to the main
_station, a signal on one of Sald telephone
- lines, a ringing génerator at the main sta-
~ tion, :a 1inging elromt including said gen-
“erator, a pmtlon of the cord cireuit and the

cailed telephone line, a relay controlling
ll.(l. l‘(..a]-f]. )Tq: (.1 ].111“"'

alled Iine,’ link’ condnetore ‘lt tht maln sta-

~ tion for connettlnﬂ ‘telephone lines together,
_an answering nul a calling switeh for “on-
necting the ]mh con(luctou to the telephone
Jdine, a 1‘111(11110 generator at the main station,

A swnaluw ClY cmt 1ncludmﬁ said oenerator,

a portlon of the link COll(l‘LlCtOIS and the

1lled line, a 1elov COlltI‘OlllH” sald clrcuit,

of . calllnﬂ and a ellle(l llne leading from

eubetahons to a main station, a cord “cireuit
~at the main station for connecting said lines
‘together, an answering switeh for conhecting
~the cord to the eallmﬂ line, a calling switch
for connecting the cord to the called line, a
s1enal on the calle(l line, a source of current
at the mamn station for operatine said swn‘ll
-mldpted to be connected to said swnal
Sringing relay, a cirenit for sald ringing re-

,_1el¢w (nunt @ circuit for smd second reLw
“a ringing key contr olling said second n‘unecl

uluut..--_ a-third relay controlhno the eircuit
. of Sl
sl he tomlmmtlonf;'_ contro.
o -’-"'_”of a‘ringing cirenit, a relay eontlollnw the

0

second relay, said tlnrd relay being

10. In a telephone system, the combination

lled by the: answering switch ‘of the
~¢cord cireult, a second cir cuit for said second
relay independent of said ringing key, said
~second relay when actuated' opemnﬂ' 1ts first

opelated 01)0111110’ 1t-} on'uut tontammw the
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N salling and .caﬂ‘e*d .linés together, a call bell
o the called line, an answering plug and

t

~sources of current, each adapted to be con-

iack switch for connecting the cord to the.

- calling hine, a calling switch for connecting.
% the cord to the called line, a ringing ‘genera-

tor for ringing sald bell, conductors for con-

- mecting said generator to.the calling switch,

a key normally having no control over said

conductors, means including a relay con- |

@ trolled by the answering switch for as-
‘siguing to saild key.control over said conduc-
tors and means including-a relay caused to
operate at the time the calling switch 1s op-

- erated whenever such calling switch is oper-
. 15 ated to establish a connection for removing

a third source of signa

nected in said'cireuit, one normally con-
nected in said.circuit, a relay controlling the - -

-connection of each.of said sources in said

cireuit, a key controllihﬁ each of said relays, 70
1 _

ng current adapted

~to be connected in said circuit, means includ-

another

ing all of said relays controlling the connec-
tion of a third source, in said circuit and

 ringing key controlling all ‘of said
relays. . - A |
15, In a telephone system, the combina-

75

. tlon of a.signaling circuit, a normally open

" sald key from control of the said conductors.

11. In a telephone system, the combination

of telephone lines, a subscriber’s signal on

- one of said Iimes, hink conductors for con-
29 necting the lines together, an -answering
switch and a calling:switch for connecting

the link conductors to telephone lines, a

source of current for supplying current to

2% said source to the line to which said signal

is connected, a key switch common to a plu-

rality of link conductors normally having
no-control over said conductors, wires nor-
mally .connected to said keys and leading to

3@ a plurality of other link conductors, means -
controlled by the answering switch for as-
signing to said key control over said conduc-.

tors and means- for removing control over
sald conductors from said key. - -

ag  ~12. In atelephone system, the combinati()n

switch in sald ¢ircuit, a source of signaling -
current, circuit conductors included in said 80"
circuit to connect ‘said source to the con-

tacts of said switch, a relay controlling said
conductors and means controlled by said

switch to remeve the control of said con-

- ductors from said relay as soon as said ring- 85

" 1ng circult 1s completed.. -

716, In a telephone syste

|

" 16, on m, the combina-
tion of a plurality of cord circuits, a ring-

operate said signal, conductors to connect 118 circult, a key provided with a contact

common to a.plurality of cord circuits, said 9o

“key controlling said ringing circuit, wires
- normally connected to saild key and leading :

‘to a plurality of cord circuits, and a relay .
“having contacts 1n the ringing circuit for

disassociating said key from a cord circuit. 95.
17. In a telephone system, the combina-
tion of a signaling circuit including a plu-

rality of signals, a plurality of sources of

~signaling current for selectively operating
‘said - signals, mechanism for selecting and 100

of a plurality of telephone lines including a -

called line; a subscriber’s signal on said

called line, link eonductors for connecting
-telephone lines together, -a switch: for con-
40 necting the link conductors to the called
- line, a source of current capable of supply-
g

" called line, means for connecting said source

to said switch and the called line and said
signal, a key common to a plurality of cords
adapted after said switch has been operated
to control the connection of said source to
said switeh and mechanism controlled by

conneeting said sources 1n sald circult, a -
plurality of devices for modifying-the ef-
fect of the current from said sources on said -

- signals and means for: selectively causing
said .devices, each 1ndependently of the 105 -
~other, to modify the effect of the current

_ e T e et AT e T T e o from each source upon said signals
urrent to operate the signal on the Irom each sour signals.
-~ current to operate the SIgn > "18. In a telephone system, the com

tion of a signaling circuit including a plu-

bhina- =

- rality of signals, each signal constructed to 110
-respond -to a particular orne of a plurality

of currents of different character, means for

*producing a number of currents of different

said key for removing the control-of the

nected. to said switch.

- eonnection of said source to said 'switch from
said key as soon as said source has been con-

13. In a telephone system, the combina-

tion of a signaling circuit, a plurality -
sources of current; each -adapted to be con-

of

nected in said circuit, a relay controlling the
connection of each of said sources In said -

=3

0 adapted to be connected in $hid circuit, all

of said relays jointly controlling the connec-
tion of said last named source in said cir-.

cuit and wcans controlling said relays.

14. In a telephone system, the combina-

g% tiom of a signaling cifewity a plurality ﬂf;j.-

eircuit, another source of signaling current

character, means for determining which
character of current shall be connected in- 115
said circuit and mechanism for modifying
the current thus connected into the circuit
according to a particular code. - o
- 19. In a telephone system, the combina-
tion of a signaling circuit, a plurality .of 120

tod in said cireuit, one normally con- tuned ringers connected in said circuit, a

plurality of sources of current of different
frequency adapted to be connected in said
circuit, said ‘sources producing current of a

- frequency to which said ringers are respon- 125

‘sive, means for selecting each of said sources

and - connecting each In ,_ ati
. mechanism for breaking the current from

. said spurces up into periods according to a

I |
.
a
L] - .
-
-
l- -
.‘ =

cerfain code. =

each 1n sald ecircuit, and.

4
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R 60

tmn of a signaling’ cireult meludmga plu-
rality of tuned rIgers, i plurahty of sources

~of current for operating said ringers, each
tion of a swmhno cireult, a plurality of

signals (-enmmted in said en*emt, a plurality
of sources of current, cach adapted to sup-
ply current of r:hm witer capable of oper-
~ating a plumhty of said wrnale, a relay con-
"f'tm]lmﬂ

e

10

10

certain - frequeney

ently

920, In telephone byetun the wmbum-

source dadapted to plmluee a current of a
) caleulated to operate. a
~oplurality of said swn.-.tls, apparatus to selee-
-nwh conneet cach of sald sources in said
-'-_uumt,, a plurality of commutators. differ-
ause each of

ulued and means to-

.f_mml commutat(;rh to 111ter1upt the current

e said erreutt tmm each. of said sources.
2L In a teleplmm system, the combma-._

tion, Ut i stgnaling uruut, aQ pluruhty of sig-
“hals '-.,.,11{[ ¢ uuut. @ plurality of sources of .

Csignaling current each adapted to produce

‘_}-cmwnt of a L[l:ll:l(t(‘l‘ to which a plurality

- of said signals are responsive, mechanism to

said civeuit, a plurality of commutators hav-

101‘ causing. uthu‘ nt :-:.:lld u)mmut;lter

-,vltl er of sald sources.

l\:’ |
oo

.30 1

35 )

In_a telephone system.,_the wmbum-

.'_'tlon of . signaling cireuit,- a plurality of
tuned ringers umnvctul inosard clreult, a
plurality mL sald - ringers being 1'031)01151*&?

~to the same heq!leney of (,urlent a plu- -

- rality - of sources of alternating - current

~each adapted to operate.a plumhty ot said

Cringers, means to conneet cach of sald

ers e:wlmne of the others in said uremt, .-_1,’

relay for interrupting said cirveuit, a plu-
ality of commutators dlﬂerently arranged,

- andmeans to connect each of said eommu-

ring?

| ""_ttlt(:rra mn clreult w ith- s.:ud reley

o ";;._-_.;tmn of a ringine cireuit, a plur: ality of tuned
ringers. eonneeted to said circuit, a plurality
-~ of sources of signaling current eeeh adapted-
- to supply current to-which @ plumhty of

sand ringers are - responsive,. .;Lppemtus to
-connect one of said.sources in said cirenit; a
relay wntrollmg said cireuit, a plur Lhty of
ecLCh |

- conunutators

- adapted to be connected 1n the circuit of said’

~relay, mechanism. for selecting and connect-

Cing said commutators in the cireuit of said

--dey and. a common device eontwllm
;.-app[ucttue and gaid mechanism.

24, In a telephone eyetem the. LOIIlblIch-_

23. In. a telephone .;eyetem, the (,Umbm.-_t—

different] y -arranged,

-'._:tmn of w ringing circuit, a plumhty of

o
-G

tuned rmgels (,onneeted m ‘said circuit, a =

55 plurality of sources of frequeney current.-"
- each adapted to 5upp]y current to operate a
o plurality of said ringers, a relay for (,011-;_7
necting one of said eourees in said cu'(,mt, o
eecond relay eontrollmg said circuit. and
0 adapted to open and close the same, a Pplu-
- rality of commutators, ‘each ;:Lda,pted to be
! :c,ennected in the ureult of the second named
“relay, a third relay controlhng the connec-

- won ot 5.:11(1 eommutfttors in the cu'cmt of

Ceireuit of said 50 coml u,Lw
controlling the connection of cach of :

_-..fjfwnuuulahn-, n smd cwullt to the uadusmn-
~connect any of sald sources of current.in

Sald |

:i'th(, thm_l 1*ela.y. and means 111(,1udmg ,a single
‘key controlling b()th s.;ud hrst end sald third
'_-mum,d lelays L 8

25, In a teleplmne eystem the combing-

connection  of of said

‘the cach

’stmuvs to said civeuit'to th(,, e\clusunp ot the
 other sourees, a second relay controlling said
Csignaling cireuit and ;uldpfed to open and
-,L*lme ihe

e, a pluml]tv of commutators
differvently .;lll""illl’{‘d for mterrupting the
a third relay
saldd

of the others, and neans 111cludmﬂ' L suwle

key mntmllmu mml hlSt {,md thml lldlll(}d
ing differently arranged contacts and means’ relays. R
to

interrupt. the u!l‘lvnt I - ml(l elwmt trom--‘“

206, In % te]ephmw aystenl the eombma-

tion: of a signaling ¢ireuit including a plu-
orality of aitrlmlme plurality of sources 0‘[
- current ¢ mll ada l}ted to:produce current ca
pable of operating a plumlltv of said sig-
‘nals,means  for eeleetmﬂ “and eonneetmfr
“said sources in said Cll'(‘lllt a ‘plurality et
‘devices each adapted to 111ter1'upt the cur-
- rent from said sources according to a prede-
termined code, mechanism  for determmnw
~which of s..ud devices shou]d act upon the
current in the ringing cireuit and means in-
feludmﬂ'_ .:t_euwle l{eY wntr()]lmfr both said
means.. ‘

27, In a telephene syetem the combina-

'_thIl of a signaling circuit including a plu-
rality of ewtmls, a plurality of solrees of
current for simultaneously oper ating said

signals, means for: selecting and wnneetmu

~said sources. in gaid uruut each of said
- sources. adapted to supply (,uru,nt to oper-
-ate a plurality of said signals simultane-
ously, a plurality of eommutetore for inter-
rupting sald current according to a prede-
~termined code, eech of : the eemmutatole 1n-
“terrupting the current in a manner different
~from the ‘other, means to cause said com-
“mutators to effect the’ mterruthn of sauid
~current  in - a predetermmed manner and

~mechanism including a single key controlling
both said -current source ‘selecting  nieans
‘and said conunutator selecting means.

98. In a telephone system, " the combina-

tion of 4 ringing circult, a plurality of ring-
ers in said cu*cmt each connected between

a Iimb of ‘said (,11'(.,1ut and frround simtlar

ringers. eonnected from eaeh ‘of said lbs
to crmun(] "
1ing. eurrent ea(,h .:Ld.-;lpted to eupply current
to 0perute a plurality of said ringers, elec-
tromugnetic means for determining Whl(,h of
- sald sources shall be connected in said cir-
cult a relfl,y for de’rermmuw to which of

plurality of sources of ring-

........
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the limbs of s‘ud cu'cult ‘the sources shall be
‘connected, a plurality of commutators for
| 111te1ruptme the flow of ‘current in said cir-

cuit, said commutators’ bemg differently ar-

'_ 1anged to interrupt said: current according

to a predetermined code, mechanism for de-

- termining which of said’ commutators shall

10

15

20

- circuit, mechanism for determining to which
25 |
~ source shall be connected, means for deter-
. ..mining which of 'said devices shall inter-
© rupt the flow of current through said circuit
and means including a singlé key control-

30
35
| 45

50

" in said circuit; mechanism for determmmg_
to which of the limbs of said. circuit said
~ source shall be connected, means including: ;
a plurality of conunutators for mterrupt-“'
. ing the flow of current in said circuit ac-
cording to. a predetermined code, each of
said commutators being dlﬁ'erentlv arranged

and influencing the current in the ecircuit
in a different manner, : r1]{)1)31'9&118 for deter-

~‘mining which of-said commutators shall in-
 fluence said current and means including a -

- single key controlling both sald mechanlsm

ob

- 60

tion of.

1Interrupt the current in said circuit and
means including a single key controlling.
said’ electromagnetic means, sald relay and
said -mechanism. r -
29, In a telephone system the combma-— ..
tion of a signaling circuit, a plurality of.
signals 1n said cir cuit, each connected to a-
limh of said:circuit, a plurality of sources -
of signaling current, each adapted to operate
a plurality of said 51gnals devices Tor inter-
rupting the flow of current in said circuit
according to a predeterinined code, said de-
vices being’ differently arranged and inter-
rupting sald current 1in a different manner,

apparatus for determining which of said
sources of current shall be connected in said

of the limbs of' said eircuit sald selected

ling said last named means, sald appara,tue
and said mechanism. |

a slgna
signals, each connected te a limb of said

circuit, a source of current for supplying:
. current to operate said signals, means to con-
. nect .said source in said circuit, mechamcsm_

for determining 'to which of the limbs of
said circuit sald souree shall be connected, .

a plurality of devices for'interrupting the

" flow of current in said circuit according ‘to

. a predetermined code, each. of ‘said devices
‘being differently arranged and acting upon -

~ the current in'a different manner, apparatus

for dete1m111111g which of said. devwes shall

. act upon the current in said ‘cireuit and
~ means including a -single key for control- -
ling said mechanism and said apparatus.

31. In a telephone ‘system,. the combma-
tion of a ringing circuit, a source of ring-
ing current and means to connect said source

and said apparatus.

ing circuit, a plurality of

tion of a

LT

'32. In a telephone syszem, the combina- 35_'

11

tion of a signaling circuit, a plurality of

ling. the -connection of each of said sources

_signals, -each connected to a limb of said
clreult, a plurahty of sources of signaling
. current a relay for determining and control-

in said circuit, a second.relay for determin-

ing to which hmb of said circuit a selected

source shall be connécted, means including
a plarality of commutators for 111terrupt1ng_, .

70
to a predeterinined code, each of said com- -

the flow of current in said-circuit according

mutators being differ ently arranged and cal-

ing ‘which of said commutators shall affect

rality of keys, one controlling each of said

“relavs, a p]urahtv of keys, one controlling

each pair of -said relays. and a key control-

ling all-three of said relays, a source of cur-
rent and suitable eonductors conneetmg said

keys and said relays:

‘culated to’ dlﬂerenﬂ} affect the flow of cur-
rent-in said circuit, a third relay determin- -~ .
80
the flow of current in said circuit,.a plu-

70

~ 38.'In a telephone: sy stem, ‘the combma-__ .
tion of a signaling ¢ircuit, a plurality. of .
signals, each connected to a limb of said cir-
“cuit, & plurality of sources of signaling cur-
'1e11t a- relay for determining and control-
'lmg the connection of each of said ‘sources
'. ,111 said ¢ircuit, a‘second 1*e1av for determin-
. . ing to which hmb of said circuit 4 selected
30. In a tele%hone system, the combma-- "

90 ¢

95 _
source shall be connected, means. meludmg a

plurality of commutators for mterrupt"ng_hf; :

'I.+'

ing Whlch of said’ commutatﬂrs shall aﬁ'ect'

‘the flow of current in said circmt-according -

to a predetermmed code, each of.said coms: -
‘mutators being differently arranged and‘cal::
.eulated to dlfferently affect the ﬁow of" cur—’--'.-.

the flow of current in said circuit, a key con- - . -

trolling said first named pelay, a second key
contmllmg said first and second named re-

lays.and a third relay controlling all of said:
relays, a

84, In a telephehe System, the combma-

circuit, a plurality of sources of signaling
current a relay for determlmng and control-

1

10

a signaling circuit, a plurality of .
*' 31gnals, each connected to. a limb of said ¢

11

source shall be connected, means ‘ncluding a

plurality of commutators for 1nterrupt1ng

the flow, of current in said circuit according
to a predetermined code, each of said com-.
‘mutators being differ entl arranged and cal-
culated to dlﬁ'erenﬂv aifect the ﬂow of cur- -
rent in said ‘¢ircuit, a-third relay determin--

ing which of said commutators “shall affect
the flow of current in said circuit, a set of

12

12

keys, one. controlhng each of sald rel":, a

-
-
5\..
il
.
.

a source of current and circuit . con- L
-ductors associating said. source, S&ld relays o

‘and said keys. .0'-;

¢

Iing the connection of each of said sources..
in said circuit, a second rela,y for determin- -
‘ing to which hmb of said eircuit a selected -

0

o



- sec ond St of Lu*e one. contmlluw any tu 0

of said relays, another- key- (:ontlolluw all
- three of said wla} s, & source of cur rent and
~ conductors .;1%ocmt111fr s‘ud eource s.:ud Le-_”}*
-la\'-'e and said keys, . . SR o
35. In a ‘telephone eystem the a01nb111£1-'*']}.
~ tion of'a plurahity of telephone lines, one of
- which includes a subscriber’s: signal, link
__conduetore for (onnevtlnn the lines toe‘ethu,
an answering switely and a calling switeh
for connectm(r the link conductors to tele-
- phone lines, a source of current for supply-—_'
~1ng current to operate said signal,

. osource

10

15

2D

o -501‘1be1 s signal connected to.oneof said lines,
C‘a main etatlon a cord circuit at the nmln”'"
| rﬁt‘lthll fOI‘ CO]]I]E(‘t]Il“‘ ]_1]1(}5 t()ﬂetherj' dn Il.ll"'.l'
- "_S’Wel'ln{) plu
o0

to which said swml 1S (_ormected

said line,

36. In a ‘telephone svsten,
tion of a p]urahty of teleplmne lines, a sub-

and 111('1{ switch for conneet-

ing the cord to a calling hne, a calling p111<r~’ﬁ__
- and jack switeh for (onuectimr the. -:-md to w

“.called line, a source of cmr(*nt for supply-

~Ing current to oper ate said Eal“lhll conductors -
B 'f01 contecting s.-_ud euuree to terminals of
the calling phm., a ringing key xmrnmllyef
_exercising no control mu"n:ud condm'tme

35

- 1nserted into the ]ack of the ¢: 1!1111!’! line tor"
“assigning ‘control over said: mmlu(tme to
s*;ud l{ey, and mechanism operated when the
~calling plug 1s 1nserted into. the jack of the
called line for discharging e:ud LLV fl(llll;'

et Coerrenlt Ine Iuduw one of said lines, a 51rr1111

means operated when the answering. plug s

- Lontml over said umdu(,tor

45 ¢

87 In a telephone W%tem the eombnm-—
tion of & main station, te]ephene hnes Jead- .
| :mﬂ to the mam etll{mn,.lt stomal on one of
said Iines, Iink conductors .;1t the main stu-

~ tion tm connecting said Tines ton‘ether an

50

R

“answering switeh .;md a calling smtfh for
connee tmﬂ* said link:conduetors m telephone
Iines, a source of signaling cuvrent adapted
to supply current to: _operite said signal,
conductors for connecting Suid souree to the'
terminals of the alhnnfwmtt h.a relay con-

trolling said conductors. a signaling key nor-

mally havmo no (ontml m*er.salrl relay, -
- means eontm]led hy fhe answering switch

for placing said whw under the eentml of

60

sald kev and mec ham%m controlled by the

calling switch for dISCh‘lI’glIl{r eald rela,yéij

- from the control of. sald key.

~ 38, In a telephone system, the combma—_'f'
o hon of a plurality of telep hone lines, a sub-
_.atatmn ew‘n.-.ll on : one of sald llnes, a mam'

said
acdapted to be conneeted to the lmei
o oslg-
naling key norm.-.LH} having no eontrol over
‘the connectlon of said source to said tele-
phone lines, means controlled by the an-
swering switch for assigning to'said key the
- _eonnectlon of suid source. to _
- Ineans controlled, lw the 1111110- emtch for
~removing from said key vontrol of the con-
- nection 0:[" sald source to said line.
the eombma-'.

and
j'tlon of 'a pair of tehphmw Tines, a s
on one of said lines, hinle {(}lllllltitjl'-a lm"
- connecting the Jines together, an answ Cring
Cswiteh for connecting: the
to one of said lines.
-.-'_:;"coluwttmn the lmh (Ulltl!lt‘h}h to the other
of said lnwm.a awmlmu errenit mcluding

*tltm of lnu ol teltplmne lme
j(lm fme lm connee tlmr the
”_-3;111%\\ ering switeh

'Sj'imn of @
~signal on th(, mlle(l line, a cord circuit for
_'f,cmmu ting the lineg together, an answering
switch for connecting the (,eid to the callZ
“ing line, a calling switeh for conneeting the
cord to the e‘tlled line, & rmging cir cuit in-
cluding a portion’of the cord (11‘(:11113 and the
called line, a ‘source of signal operating
current adapted to be eonneeted 1n -sald: ¢ir-
cuit, a rel&y centrolhng the connection of
said source 1n sald clrcuit, a circuit for said
'--_irelay, |

__'-'_':atatmn, ,.1 (01([ c11' lllt at the maimn station,
“an answering switeh for connecting the cord
“to one of Hcll{[ ‘hnes,.
~connecting the cord: tu
a0 souree ot munallnu ulnent.‘ullph*d m

Ny ullmtr switeh for
dlmthu (}t satd Ines,

supply current to {)puate the signal, con-

“ductors for emme{:tmtr sald source to a fer-
“minal of the llllnu' switch, a rélay control-
ling said umducture e
’:-nmmally open uluut Jmludmu mll{l J.elm
~and- sad key, means. eontmllul l)) the an-
Cswering switeh for Ll()blllﬂ" satd cireuit and

*pLLuntr said re lay under lhe control of saifl
key, a

" means controlled by
opening the first: nanied emml and «is-
charging the control of the I lay from the

_-“glw) {uld closing the second eire mt or
‘ﬁ'lt‘l;u, inde

swmtlmn key, a

second euuut for said uln and

‘the mllmu switeh for

said

_L)emlentlv-ul the first eircuit.
39. In a teleplmnemsttm the combina-

“ml

'_.mL condue tms
e switeh for

calli

one of “said lines, mll(l_hl“lll[ and a souree
of bl“lldllll” current, a key for controlling

said (mlut novmally having no control
‘thereover, means operated-w hile the answer-
~dng switeh alone is operated for placi Ine the
ringing circuit under the control of suid

lw\ and. Jmnlm_luinlztv{l while both of saud

swite hes are operated to dischar oe said ring-

mu Crre mt Trom the control of mml key,
o, In ‘{tl{])htme systenn, the combing-

Lhink con-
mes toge ther, an

on' the line in .the Finging cireuit, a source
of signal ()puatmn {Uuulf adapted to he

:u;:nne(..ted I sald ‘vinging circuit, a relay
“controlling normally (;peu contuc fw in suid
_ringing cl l'uut nieans for energizing -said
~relay when the answering switeh is epemtul
and means for'detnergizing said relay when

the calling switch ig opet .;ltu[
41 In ac telephone systen, the mmlnna-—
alling line wid a called line, a

5 second relay controllmg: sald

_[lll([ 10 huhn”' switen eacly
“adaptoed uhen (;pu..ltml for {{}H!lt'f[ the lindc
,_;'r*mnlmml*—, to one- nif-.mi lines, o mumw .
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cuit and a e1rou1t for the second relay con-

~ trolled by the answering switch.

49, In 3] telephone system, a oalhng tele-

_‘ 'phone line, a called telephone line, .a - plu-

rality of connective circuits

relay operated 'when connection is made by

~ means. of the answering switch of a -donnec-

15

' _l1nes leadmg thereto, .one: of which "is .a

20

25

~tive cireuit ‘with a .calling telephone 1ine,
10- &

selective key :common to a plurality. of

‘connective éircuits and adapted to be asso-
ciated with. the pa,rtmular ‘¢onnective ‘cir’

cuit by said relay, and ‘means operated by

- the closure -of the. oall1ng connective,.switch

to. disassociate said selective key from the

'pa,rtloula,r connective -circuit.

43 In a telephone system, a plurallt of

party liné contalnlng a: plurahty of sub:

‘stations, "a connective “¢itcuit adapted to
connect a calling line to said ealled party
line, other ‘conncctive" circuits which llke—_

wise. are -adapted to conmect. calling and
called telephone lines, ‘a selective -relay in
each of -all said cord: c1rou1ts and adapted
when' actuated to select a particular charac-

ter of r1ng1ng current a control rela,y op-

- r
——

having an-
 swering and calling. connective eW1tohes, ‘a

18

'ereted when eonneotlon is made between the |

‘connective circuit and a calling line, said
control relay causing the connection of- a
selectivé key to said connective circuit, cir-

30

cuit - conductors permitting - said selectwe

key to then operate said selective relay, a
oalllng switch adapted to connect said con- -
85

nective circuit to sald party line, 3 ringing

.1eley, said ringing relay. a,depted to apply
said gelected ringing current to the called

party line, electromagnetic means operated

when siid calling switch. is’ connected to
said called line, said eleotromagnetm means

being adapted to slowly release said cortrol
relay, circuit connections established during

the interval while said control relay 1s being

restored to normal .to cause sald ringing re- .
lay to operate, and a circuit independent of
said .control relay- estabhshed upon thiscop-

sration to maintain said ringing relay until

the response of the. called subscriber, and.

40

45

electromagnetic means; o‘peratwe upon said

‘response to restore. said ringing relay to
‘normal.-

50 -

1 have hereunto aﬁxed my. 31gnature this

.7th day of June, 1915.

FRA,NK M. SLOUGH.



DISCLAIMER.

1,298,589 —Frank M. Slough, Elyria, Ohio. TELEPHONE SYSTEM. Patent dated
March 25, 1919. Disclaimer filed March 13, 1923, by the assignee, Stromberg-

Carlson Telephone Mfy. (o.

Hereby enters its disclaimer to the claims of the patent which read as follows,
to wit:

«1. In a teleplione svstem, the combination of a calling telephone line, substation
apparatus thereon. a called telephone line. a signal on said line, a main station. hink
conductors at the main station for connecting the telephone lines together. a switch-
ing device for connecting the link condnctors ta the called hne. a sienaling gener-
ator at the main station. means to connect said generator to sald sienal. including
said called telephone line. a <ignaling kev including key contacts contrelling the
connecting means and mechanisni. operable independently of said switchina device
and substation apparatus for relieving such kev contacts from the control of said
connecting means.

“9 Tn a telephone svstem. the combination of a main station. a telephone line
leading to the main station. a signal on <aid line. a calling telephone Iine and sub-
station apparatus thereon. link conductors for connecting telephone lines together
a signaling generator at the main station adapted to be connected to and to oper-
ate the signal on the telephone line. a relay associated with sald link conductors
controlling the connection of said generator fto said stgnal, and meanc operable
independently of the substation apparatns for disassociating said kev from said
link conductors immediatelv after said kev has been operated.

“3 Tn a telephone system. the combination of a main station. a telephone line
leading to the main station. a signal on said line. link conductors at the main
station for connecting telephone lines together. a signaling generator at the main
station adapted to be connected to and to operate the signal on the telephone line.
a key associated with said link conductors controlling the connection of sald gen-
erator to said signal and manually controlled means for automatically disassociat-
ing said key from said link conductors after the generator has been connected to
the signal.

“5. In a telephone system. the combination of a main station. a telephone line
leading to the main station. a signal on the telephone line, link conductors for
connecting telephone lines together at the main station, a ringing generator at the
main station adapted to actuate the signal an the telephone line. a ringing key at
the main station controlling the connection of the generator to said signal. said
key normally having no control over the connection of the cenerator to such signal,
means at the main station for placing the control of the generator over said signal
under said key and manually controlled means for antomatically releasing the kev
for use with other cord circuits as soon as the ringing generator has been connected
to such signal. |

«11. In a telephone svstem. the combination of telephone lines. a subscriber’s
signal on one of said lines, link conductors for econnecting the lines together an
answering switch and a calling «witch for connecting the link conductors to tele-
phone lines, a source of enrrent for supplyvine cirrent to operate said signal. ~on-
ductors to connect said seurce to the line ta which said signal 1s connected. n key
switch common to a plurality of link conductors normally having no control over
<aid conductors, wires normally connected to said kevs and leading to a plurahty
of other link conductors. means controlled hy the answering switch for assigning
to said kev control over said conductors and means for removing control over said
ronductors from =said key.

«19. In a telephone svstem. the combination of a plarality of telephone lines
including a called line. a subscriber’s sigmal on sa1d called line. Iink conductors
for connecting telephone lines together. a switeh for counecting the hnk conductors
to the called line. a sonrece of current capable of cupplyving current {o aperate the
signal on the called hne. means for connecting <atd sourece 1o said switeh and the
called line and said signal. a kev common to a pluvahity of cords adapted after said
switch has been operated to contro! the connection of gaid souree to sard witeh
and mechanism controlled hy said kev for removing the control of the connection
of said source to said switch from said kev as soon as said sonrce hag heen eon-

nected to said switch.
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~«13 In a telephone system, the combination of a signaling circuit, & plurality. = .
 of sources of -current, each-adapted to be connected in said circuit, one normally =
connected in said circuit, a relay controlling the connection of each of said sources

' in sid circnit, another source of signaling-current adapted to be connected in said
~circuit, all of said relays. ]"O.inﬂyl;“'c+01'1t'1‘,'011,ing' the ‘connection of said last mamed
 ‘source in said circuit and means controlling smid relays. . . e
S %14, In o telephone system, the combination of a signaling circuit, & plurality.
 of sources of current, each adapted to be connected ‘in said circuit, one normally.
connected in said cireuit,a relay controlling the connection of each of said sources = .
in said circuit, a key controlling each of said relays a third ‘source of signabng - -

~ current adapted to be-connected in' said circuif, means including all of said relays "~ = -

--conti'olling:the;'cbnneptim_i of a.third source in said .circult and another ringing - - ..
R key controlling all of said relays:. < - e ST

%17, In & telephone system, the combination of a signaling’ circuit including a
. plurality of signals, a plurality ‘of sources of signaling current for selectively oper- . -
. ating said signals, mechanism for selecting" and ‘connecting sald -sources in ‘said-

circuit, a plurality of devices for modifying the effect. of the current from said <
" gources on said signals and means for selectively causing said: devices, each inde- .
 pendently of the other to modify the effect of .Curreﬁt@from-eagh..soutce upon said .
signals. R i SRR
. &18 Tn a telephone system, the combination of.a signaling circuit including a

N

[
-
[
1 1
Ll
'

-4

. plurality of signals, each signal constructed  to respond to 2 particular one of-a

.. plurality of- currents of differesit . character, means -for. producing -a’ number. of

~currents of different character, means for determining which ‘character of current -

o [} " 1I-..J

<hall be connected in said circuit'and miechanism for modifying the current thus

L]

. connected into the circuit according to a particular code. Lot
. «19. In a telephone system, the combination of a signaling circuit,- a plurality. -
" of tuned ringers connected 1n -gaid circult, a plurality of sources’ of current of
~ different frequency adapted to bé. connected in said circuit, said sources producing

current of a frequency to which said ringers are responsive; means for selecting *
each of gaid sources and connecting each in said ,cifrcuit,-{.and.'mech"anism for break- -
ing the current from said sources up into periods according to a certain code.

. . %90, TIn a telephone system, the. combination of a signaling’cireuit including a

~plurality of tuned. ringers, s plurality of sources of current for -operating said.

. ringers, each:source adapted to produce a current of & certain frequency calculated = -
to operate a plurality of seid signals; apparatus to selectively connect each of said -~ -,

sources in said circuit, a plurality ot commutators differently arranged-and means. -

to cause each of said commutators to interrupt: the. current: in said. eircuit from

- each of said sources. .

%21, In a telephone system, the combination. of a signaling circuit, a plurality- . ..
of signals.in said circuit, a plurality of sources of signaling current each adapted

4

to produce current of 4 character to which a plurality of saidsignals are respon- -
‘sive, mechanism to connect any of ‘said ‘sources of- current- in said circuit, a ‘plu-
. ralify of commutators having differently -arranged contacts and ‘means for caus--
. ing either of said commutators to interrupt the current in said circuit from either
~ %41. In a telephone system, the: combination of a calling line and a called line, -
_a signal on the called line, a cord- eircuit “for -connecting the lines together, an
answering switch for connecting:the-cord -to the calling line, a calling switch for . ..
~connecting the cord to the called line, a ringing circuit including a portion of the =~
“cord circuit and the called: Jine; a source of signal operating current adapted to be "
connected in sald -circu,it;,..f_a;ireflhay-_"b.éntrolling' the connection of said source In said
 circuit, a circuit for said relay, 'a:second rela,y._‘controlh'ngjsaid circuit and a circuit
- - for the second relay controlle'& by. the answering switch.? . :

4



	Drawings
	Front Page
	Specification
	Claims
	Corrections/Annotated Pages

