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 control a line lamp LL in the usual way..

At C I show a central station Iink ecir-
| c‘mee 1ts deenermmtmn te release the Tela

“eircuit, the same terminating in switching 12. A ringing generator 1s shown at 15 and

| termmels at both ends the switching ter- |
~ minal at the enswemng end of the cerd cir-

50

1,408,540,

systems.”
- An object of Yy invention is te accom-

p]le‘h the signaling function in a central .
office connective link circuit in an auntomatic Jé
manner responsive to the connection of the
Iink circuit with the terminals of the called
Iine, without the necessity of an operator’s
depressing a ringing key In or del to etart the
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’_7 o all whom it may concern : -
Be it known that I, Franx M. SLOUGH

a citizen of the United States, residing in
in the county of Monroe and

State of New York. have mvented certain

Rochester,

new and useful Improvements in Signaling

Systems, of which the following is a full,

clear, concise, and exact descuptmn _
My invention relates to signaling systems,

and more particularly to telephone signal-

1ng systems of the type eommonly known in

the art as

IngIng.

It 1s a fuithel eb]eet of my mventmn to

accomplish the aforesaid, which will later

‘be made apparent from the desenptlon of
the invention which follows, in a most effi-
clent manner requiring a minimum of ap-

paratus operating in the most positive way.
I accomplish the aforesaid objects by the

use, in such a system, of a double armature

1eLw such as that 1111131:1 ated for instance in
' stmetwn.. belng made Wlth a plurality of

armatures, the first namely the armature

illustrated at 9 being a fast operating arma- -
ture and the second 1llustrated at 10 being a

an other application of this ep}:)lwmtj Serial

No. 135,636, filed Dec. Tth, 1916, and in which
_ﬂpphcaftwn a relay havmg a plurality of
~armatures 1s disclosed, one of the 11*111{113111 es

opemtmﬂ 1mmedmtely following the energi-
magnet core, the othel-"

armature operating later follewmrr the op-
eration of the frst armature, there bemg a
‘time interval between the 0pe1 etlons of the

zation of the relay

two armatures. -
Referring to the dr ewmg whleh fmme a6

part of this specification, at A I show a sub-
- station telephone instrument having the
“usual transmitter T and: receiver R, and a
signal bell B. Line conductors 1 and 2 ex-
- tend from the substation instrument to a
main station line circuit having a line relay

COR ‘these two
- -jthe rel‘l}f 12 1s provided eentrollmg

a shunt of the relay 12to |8
V1 05 .

LR, and a cut off relay

cuit which is herein 111uetrated ‘as a cord

Speemeetmn of Lettere Petent

Apphcatlen ﬁled Hereh 3 1915

) eutometlc 11n0*1ng_ 51gmlmﬂ‘,
' - ~ telephone  line.

a plumhty

. sxe:amume— SYSTEM.

Serlel He 280,290.

__ cuit bemg a plug P (md at the eallmcr end-
a plug P’ Co-operating with the said | pluﬂs

are lllustrated telephone line switch jacks J
and J’ respectively,
associated with a eelhng telephene line hav-

g a substation B and the usual line relay
LR, and cut off relay COR; these two 1e1aye'

controlling the usual 810‘11£L1 lamp LL.

In this deseription the line having the
substation ‘B will be .described as bemo' a
calling telephone line, and the line hwnw-
‘the substation A will be described as a called
~Multiple jacks associated
_Wlth the jacks J and J” might be and usually

would be, connected in multlple with the
iacks herein shown, but are omitted in this

specification for the sake of simplicity in
‘Other parts-which are inherent

cleseription.
and are usual and eommonly epphed to tele-

phone systems, such as an. operator’s set for
of link circuits, ete., are not
shown in detail, being merely mdlceted 1in

this drawing.

The link circuit C 18 promded with SIX

controlling relays, of which, relays 3 and 4

are b.;lttel‘v feed lehys for the calling and

Patented Mar 7 1922.

_the switch jack J being
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eﬂed lines and the. relays 5 and 6 for t’le_-.

centrol calling and called signal lamps 7 and
The relay ’6, however, i1s of special con-

The

slow operating armature. armature 10

of the relay 6, may be fast or slow as is con-
The relay 6 may be con-

structed in accordance with the dlselosme of

venlent or desmed

calling and called -ends ef the cord circuit

85

the above mentmned apphewtmn of this ap-

plicant, or in any. other way in order to se-

- cure the relative speede of opemtmn of theee-
two armatures.
At 12 T show a rmfrmg 1ehy whlch 18.
~adapted to be initially operated under the
6 and maintained in
operation thereatter by locking contacts 13
under the control of the relay 12 A ring--
1ng trip relqy 14 controlling the Ieleqee ef; _.
8 CIT- -

control of the relay 6

cuit, eempmsm

:95_._ |

100

a rotary interrupter:-at 16 in the ringing. en---_. _:”_“ o

emmr mreuz&t the fwe hemg 50 melude
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15

| _{:rperatorf
~periods applies a source of ground ﬁﬂtfre? ¥y
potential to the said 0011011{,{01 17 and the
resistance lamp 19 is
shown in the ringing circuit, as well as a
shunt winding of the relay 14 the shunt
being pre{'embly a 11011-1nmmtwe I’ES]St----

‘the circuit that. the 111%1*3: mtm 16 inter-
mittently plﬂce ringing cuz rent from the
~ gource 15 to the ringing bus bar 17, e{}m-.
~mon to an o lﬁel“ltOl"’ pefss,tlm and to a Hrush
18 which may be common to a plural lity of
and between ringing _
ance (*011 20 blldéﬂd about its winding.
stment ot its. (,ont.ztets_
27, that these contqctn will not be continu-
ouﬂ]v closed at any time during the ringing

positions, ¢

said brush 18. A

ATCe 20. . - |
Tor a better understqndmg of the inven-

tion, a description of the operation of the
same will now be had;

jack J of the calling line. An operator’s

the talkmﬂ* gtrands

Aﬂ*summﬂ' that the line

- way what 1s well undelstood and will not

31

“herein be deseribed in' detail, excepti by

saying that it is done by tcauchmg the tip
of the plug P’ to the thimble of the jack J ‘.

~ the pluw 7 is inserted into the jack J .

ST

45

- BY.

Thereupen an energized circuit is oI~

- pleted for the relay 6, the cireuit comprising
“its winding, a contact 21 of the plug P/, the
thimble of the jack J’, the wuuhnﬂ* of the
COR of the mlled line circuit, and the
“source of current BY. The fast operating.
“armature 9 of the relay 6 now operates, and
prior to the operation of the relay arma-
ture 10 an energizing circut for the: why 12 s
- 1is closed, operating the relay 12.
* cuit is traced as follows: from the negative
ole of the source BY, the resis tance coil

relay

This cir-

E, normally. open ‘contacts 92 of the relay

6, which are now closed, the winding of the
“relw 12, normal contacts 23 of the relay 8,
~ to the ground pole of the source of currmt-
hirrent from the said source operat-
ing the relay 12, will cause the relay 12 to-
-;Jattract 1ts armatures closing locking con-
~ tacts 13 which are opera’md lw the H}Lw 12
and maintains its operation.
erating armature 10 may now operate, but
the I'el‘t 12 will be maintained o nerative by
virtue Gf this locking circuit independent of
the contacts 23 of the relay 6, which contacts

now break the initial energizing circuit of

‘the relay 12.
| cllternqtely apphed to the called line through
‘normally open contacts 24 and 25 of the re-

- lay 12, which contacts are now closed, and

‘the- rmggmfr of the called subscriber’s bell at

65

B over ’rhe called line conductors 1 and 2,

will take place until the response of the

mlled for SubSCI‘IbE‘I‘ whmh response clmmg:

- tors, mcludmg

T inﬂm o f"*]l‘{,,l"ilt

| a call originating.
from the substation B is answered in the
usual way by inserting the plug P into the
set
is shown at O bridged by a key K across
of the cord cireuit and
by which conversafmn may be had with the
. mlhnn subseriber to determine the number
of the called line.
having the substation A. is desu*ed the op-
“erator a,fter making the usual busy test in a

The slow op-

Ringing and direct current are
‘ture and the 500011(1 a relatively slow operat-

ne %1*111&&11‘@ and a ringing current apphed
_hv he oper*ltlon of the said ringing relay, of
‘2 cirenit far operating the sald ringlng re-
lay, the said circuit mcludmn‘ qerlally Ton-
‘nected nairs of contacts of the said double
army H:me wlayj one QJZ the said contact p’ma

- 1,310335@0 .

1 ot 1(111&11*0 br]dffe 0,CTOSS the hne conduc- -

nmt*f ument A and the talking transmitter 1,
causes, the operation ot the 1@1%3 14 1n the

relay hag such an adjt

oj: the called subsecriber’s bell, except thn
he conductive bridge 111@111(11110 the contacts

This lBL’a}T 111119 a copper
'sglm s, encireling its core and has a resist-

This

contacts 26 of the substation

70

26 of the substatmn 11‘.1'=;t1*ument A 18 closed'_ :

by the vesponse of the called-for subscriber,

these contacts 27 of the relay 14 will be con-

tinuously {“l%ud hy the flow of direct crrrent,

30

m*m e 1 nging (,m'mt, and over its condue-

five br ldﬂo lmludmff the said contacts 26,

Ehﬂ]*euprm tm contacts 97 being cont 11111011511,77

closed for a sufficient period, “will complete

2 release cireuit from ﬂ*munded battery BY,
resistance RE, q*r*mdtme 9, contact 22 of re-

85

lay 6, armature and contact 27 of relay 14

to ground, which will operqilvely shunt suf-

fcient of the current from the relay 12 to !
cause it to release 1ts armatures, causing the
‘opening of the locking circuit for the I‘el‘LY :
,] % by the hl‘f“ﬂ{ln“‘ of the contacts 13 thereof.
mal,
and since the contacts ‘)3 of the double arma-
Lure relay 6 remain opened until the plug P’

hlS LE‘SLOI‘ & the ringing 1e1av to norm

90

is dissociated from the calling line jack J7,
ringing cannot be again qpphed to the called

hm untll the relay 6 18 again deenergized,

for instance, as by wfrhdr wing the pluo' P’
anner

{rom the Jaah J’,.or in some other-
as may he de%:tr*ed .

T am aware that it *ﬁ:faé old 131*101‘ to thl&'

invention to initiate the ringing on a called

subseriber’s line by the conjoint operation

of a plurality of relays operating together

in a given way to canse the enermzmtmn of a
yut so far as T know it is new.
to produee this function, which is often times-
termed “keyless ringing” in the art, by the
conjoint operation of a plurality Of relay-:
armatures: of the same relay:. -

r 11’1“1 10 1015

100

105

1 am aware that numerous :amd extenswe

'dmmrture'a from the exact structure heremn
~get forth in order to illustrate an embodi-
ment, may be made without departing from
the ﬁpzrﬂ of the invention, but what T claim

115 7

a5 my invention .Lmd w1 h tn (*«'}vm lw Letter 5

Patent, is— T

1. Ina keyless ungmw telﬁphﬂne ux"%t{.,nwt
the Combm'l’rmn with aringingrelay,a dou‘h]e

armature relay having a. *}]mz}htv of arma-

120

tures, the one being a fast operating arma-
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being “make” contacts and the other con-

tact pair being “break” contacts.

- 2. In a telephone system, in combination,
a ringing relay and a ringing trip relay. a

source of ringing current, a called subscrib-

er’s telephone bell, cireuit conductors for
connecting the said source of ringing current-

with a called subscriber’s bell, the said cir-
cutt conductors including contacts of the
sald ringing relay, a circuit for the said

ringing relay, and a double armature relay,

the said last-named circuit having serially
inciuded normally made and normally open

- contact sets of the said double armature re-

lay. - o
3. In a keyless ringing telephone link ci-

~euit, a called subscriber’s telephone bell, a
ringing relay, a source of ringing. current,
means including the said ringing relay to ap-

ply the source of ringing current to the
called subseriber’s telephone bell, a double
armature relay having

r but one winding, a
cireuit for the said ringing relay under the

joint control of normally open and normally
closed contact. sets of the said double arma-

ture relay, and means operated at will for

disabling said ringing relay.
4. In a telephone system, in combination.
a plurality of telephone lines, one of the said

lines heing a called-for line, a link circuit
acapted to make connection with the said

line, a ringing generator associated with the
sald link circuit, electromagnetic responsive

means adapted to interconnect the =aid ring-

g generator and the said called-for line,

anc switching means comprising co-operat-
ing switch contacts associated with the said
Iine and said link circuit, of a relay adapted
to be energized responsive to the act of inter-

connecting the said switch contacts, a pair
of armatures for the said relay having dif-

ferent operating time constants, an operat-
ing cireuit for the said electromagnetic re-

sponsive means under the control of both of
the said armatures. and a release cirenit for
‘the said electromagnetic responsive means

under the control of one of the said arma-
tures, . T T
- 0. In a telephone system, in combination,

a plurality of telephone lines, one of the said

lines being a called-for line, a link cireuit
acdapted to make connection with the said

line, a ringing generator associated with the
sald link circuit, electromagnetic responsive

means adapted to interconnect the said ring-

g generator and the said called-for line,

switching means comprising co-operating

60

switch contacts associated with the said line
and sald link circuit, a relay adapted to be
energized responsive to the act of intercon-

necting the said switch contacts, & pair of

|

armatures for the said relay having differ-

65

ent operating time constants, an operating
circurt for the said electromagnetic respon-
sive means under the control of both of the

adapted to interconnect

tures. -

&3

sald armatures, and a holding circuit for the

sald electromagnetic responsive means under
‘the control of one of the said armatures.

- 6. In a telephone system, in combination,

& .p-hu'ality of t.E-leIJllone lines, one of the
said lines being a called-for line, a link cir-

cuit adapted to make connection with the

salcd line, a ringine generator associated
with the said link circuit, electromagnetic

responsive means adapted to interconnect

the said. ringing generator and the said

called-for line, switching means comprising

co-operating switch contacts associated with

the sald line and said link circuit, a relay
adapted to be energized responsive to the act
of Interconnecting the said switch contacts, a

pair of armatures for the said relay havine

70

75

30

different operating time contants, an oper-

ating circuit for the said electromagnetic

responsive means under the control of both

of the said armatures, and a release circuit.

fOi’* _t'h'e said *._'61(3Ct]’.'()m;{.gl}Lgtj_c'_ ITGSP(}HS'-!'?O.
~means under the control of ‘the said line and

Iink cirenit switch contacts.

7. In a telephone system, in combination.
‘a plurality of telephone lines, one of the said

lines being a called-for line, a link circuit
adapted to make connection with the said

means adapted to  interconnect the said
ringing generator and the said called-for
line, switching means comprising co-operat-
Ing switch contacts associated with the said
ine and said link cireuit, a relay adapted to
be energized responsive to the act of inter-
connecting the said switch contacts, a pair

of armatures for the said relay having dif-
ferent operating time constants, an operating

circuit for the said electromagnetic respon-

‘stve means under the control of both of.the

saxd armatures, and a holding cireuit for the

85
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line, a ringing generator associated with the
~sard link cireuit. electromagnetic responsive

95
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sald electromagnetic responsive means under

the control of one of the said armatures.
8. In a telephone system, in combinati on.

~a plurality of telephone lines, one of the

said lines being a called-for line, a link cir-

~cuit- adapted to make connection with the
sald line, a ringing generator associated
ing relay

with the said link circuit, a Ting
the said ringing

110
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generator and the said called-for Iine,

switching means comprising co-operating
switch contacts associated with the said line

- and said link circuit, a relay adapted to be
‘energized responsive to the act of intercon-
necting the said switch contacts, a pair of
‘armatures for the said relay having differ-

ent operating time constants, an operating

~circuit for the said ringing relay under the
control of both of the said armatures, and

a release circuit for the said ringing relay

under the control of one of the

sald arma-

120
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“a plurality of telephone lines, one of the link circuit, a relay adapted to be energized 50
said lines being a called for line, & link cir- responsive to the act of interconnecting the
cuit adapted to make connection with the said switch contacts, a pair of armatures for
said line, a 1ringing generator qssociated  the said relay having different operating
with the said link circuit, a ringing reloy time constants, an operaling circuit for the
adapted to interconnect the sald ringing said ringing relay under the control of hoth
cenerator and the said called-for line, -of the said armatures, and a holding circuit
‘switching means comprising co-operating for the said ringing relay under the control
~ switch contacts associated with the said line of one of the said armatures. R
10 and said link circuit, a relay adapted to be 12, In a telephone system, 1n combination,
“energized responsive to the act of intercon- a plurality ot ‘telephone lines, one of the 60
“necting the said switch contacts, a pair of said lines bemng a called-for line; a link cir-
armatures for the said relay having differ- cuit adapted to make connection with the
_ent operating time constants, an operating said line, a ringing generator agsociated with
15 circuit for the said ringing relay under the the said link circuit, a ringing relay adapt-
7 control of both of the said armatures, and a ed to interconnect the sald ringing gener- 65
 holding circuit for the said ringing relay ator aund the said called-for line, switching
under the control of one of the said armo- means comprising co-operating switeh con-

tures. '

-

) |

| o - tacts assoclated. with the said line and saud
20 10. In o telephone system, in combination, link circuit, a relay adapted to he energlzed
~a plurality of telephone lines, one of the responsive to the act of interconnecting the 70
said lines being a called-for line, a lini cir- said switch contacts, a pair of armatures for
cuit adapted to make connection with the the said relay having different operating
~ said line, a ringing generator associated with time constants, an operating circuit for the
25 the said link circuit, a 1inging relay adapt- said ringing relay under the control of both
_ed to interconnect the said ringing gener- of the gaid armatures, and a release circuit 7
ator and the said called-for line, switching for the said ringing velay under the con- .
means comprising co-operating. cwitch com- trol of one of the said armatures. o
. tacts associated with the said line and the 13, In a telephone system, a plurality of
30 said link circuit, a relay adapted to be ener- telephone lines, one of said lines being a
gized responsive to the act of interconnect- called line, o link circuit for connecting with 80
ing the said switch contacts; a pair of arma- said line, a ringing generator assoclated with
tures for the said relay having different op- «aid link circuit, a relay for connecting said
“erating time constants, an operating circuit generator to said link cireuit on its energl-
a5 for the said ringing relay under the con- zation, a second relay arranged to be ener-
trol of both of the said armatures, and a re- gized responsive to the connection of said
lease circuit for the said ringing relay un- Unle cirenit to the called line, said second
der the control of the said line and link cir- velay having armatures and sets of contacts
 cuit switch contacts. operating out of synchronism, a circwt for
10 11. In a telephone system, 1n combination, said first relay serially including the sets of
a plurality of telephone lines, one of the contacts of said second relay, a helding cir- 90
~ gaid lines being a called-for line, a link cir- cunit for said first relay also completed -at

R 1 |

2
S

cuit adapted to malke connection with the contacts of said sccond relay, and a third

- said line, a ringing generator associated  relay operative on the response of the want-
45 with said link circuit, a ringing relay adapt- ed party to effect the de-energization of said
~ed to interconnect the said ringing gener- first relay. S
ator and the said called-for line, switching  In witness whereol, I hereunto subscribe
means comprising co-operating switch con- my name thig 1st day of March, A, D. 1919.

. tacts associated with the said line and said -~ - FRANK M. SLOUGH.
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