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CWith this arrangement the fivst oporator to

answer a call seizes 1t to the exclusion of any
subsequent operator, that is, when the first
plug AP is connected to a calling line the
sleeve relay AS associated therewith is con-
nected to the sleeve strand and should a
second operator attempt to seize this call, the
high resistance test relay TH of the second
cord circuit cannot operate, and this pre-
vents the second operator from connecting

to this line.” An answering tip supervisory

relay AT isalso associated with the answer-
ing end of the cord and is connected to the
tip strand. The said velays A8 and AT
control the answering supervisory signat Al
I also provide an instantaneous disconnect
and recall arrangement including a link dis-

connect LD so that should a calling sub-

seriber desive to recall; as soon as his receiver
has been replaced and prior to the discon-
nection of the operator’s cord O from his

line, the replacing of his receiver energizes

" the link disconnect relay LD thereby discon-

+ 41

necting relays AT and AS so that the re-
moval of his receiver will again operate his
line lamp S and the recail may be seized by
the same or a different operator. . :

" Associated with the calling end of the cord
circuit €, I provide a caliing sleeve relay
¢S and a calling tip supervisory relay CT
which are operated in a well-known manner,
the two relays controlling the calling super-
visory signal CL.  Automatic party line
vinging is alsoprovided, and to this end I
have provided a party line key RI together
with ringing generators G, (', G* and G
and a ringing control relay RCE which is
energized when a plunger of the ringing
key RK is actuated. - An interrupter relay
IR is also provided for alternately connect-
ing ringing generator and the calling tip re-

lay CT to the called line. A call register is”

also provided comprising a meter relay ME

P

and. a ‘meter magnet MM which arc con-

' trolled through the common contacts of the

ringing key RX.  Automatic listening and
disconnect of the operator’s set O is also

“provided, the operator’s set being connectet

to the cord conductors by the answering
9 WY RE ,

sleeve relay AS when connection is made to
a calling line and again disconnected by the
operation of the calling sleeve velay €
when connection is extended to a called line.

Tor the purpose of describing my inven-
tion, it will be assumed that the intervupter
cirewit “A 18 associated with a twelve-posi-
tion switchboard equipped with cord civ-
cuits as €. The interrupter A has four in-
terrupter leads, 1, 2, 3 and 4 controlled by
the operation. of different connecting relays
in the interrupter circuit, and are multiply
connected to different  positions of the
switchboard preferably as follows: The lead
1-is common to the cord circuits C of the

first, third, fifth, seventh, ninth and eleventh

1,440,365

positions, and lead 2 is also common to the
first, third, fitth, seventh, ninth and eleventh
positions. Lead 3 is common to the second,

fourth, sixth, eighth, tenth and twelfth po-

sitions, and lead 4 to the second, fourth, ete.,
positions.

the load. Tt is to be understood; however,
that my invention is not limited to this exact

1method of grouping but that it is broader

in_scope and the interrupter leads may be
associated with the link circuits in any de-~

_sirable manner. - :
- The interrupter cireuit A is constantly op-

evating but may be shut off by the switch

SW in the battery lead. T.willnow describe.

one complete cycle of operation of the inter-

rupter circuit A. Assuming that the ap:

paratus is.in normal position, as iliustrated,
a circuit for the relay ¢ is established, when
the switch W is closed, traced from gronnd

over the conductor 5, through winding of re--
lay @, conductor 6, and through normal con-
tact 7 of relay = to battery. The energiza-
tion of the relay « closes a circuit for the

relay b, traced from ground over the con-

ductor 5, through winding of relay 0, alter-

nate contact 8 of relay ¢, and conductor 9

I distribute the leads as above
described to eqiralize and evenly distribute-
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to the other side of battery:” The energiza- -

tion of the velay b establishes an energizing
circuit for relay ¢ traced from ground over
conductor -5, through winding” of ‘relay ¢,

alternate contact 10 of relay 0, and conduc-

tor 9 to the other side of battery. The clos-
ing of alternate contact 11 of relay ¢ con-
nects intevrupter. lead 1 inoperative rela-
tion with the ringing apparatus of its asso-
ciated cord civenits. The closuve of alter-
nate contact 12
cait for velay d, traced from. ground over
conductor 5, through winding of relay d,
alternate contact 12 of relay ¢, and conductor
9 to the other side of battery. The energi-
zation of veluy ¢ cstablishes an energizing
civenit for velay ¢ traced from ground. over
conductor 5, through winding of relay ¢, al-
ternate contact 18 of velay &, and conductor

“Oto the other gide of battery. The energiza- -

tion of relay ¢ establishes an energizing cir-
cuit for relay 7 tvaced frem ground over
conductor- b, through' wir of ‘velay /,
alternate’ contact 14 of r e, and over
conductor 9 to bl 1 hattery.  The
stahlishes an ener-

energization of 1
gining - clventd g traced from

ground, over eonductor &, through winding

of relay g, alternate contact 15 of velay 7/,
sand over conductor -9 to the other side of
battery. The energization of relay ¢ estab-

lishes an energizing circuit for relay Atraced
from ground over conductor 5, through

winding of relay %, alternate contact 16 of -

velay g and conductor 9 to the other side of

lishes a circuit fer relay ¢ traced from

of rélay ¢ establishes a cir-.
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~battery. The energization of relay A estab- .
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_initiated at substation B by the

_line. Relay AS upon energizin

L

it

of relay & connects the interrupter lead 4
with its associated cord circuits. The open-
ing of alternate contact 20 of relay 7 upon
its de-energization, brings about the de-
energization of the relay / and the opening
of alternate contact 21 of relay 7 brings
about the de-energization of the relay m,
and the opening of alternate contact 22 of
relay m brings about the de-energization of
the relay n. The relay n, upon restoring
to normal, again closes its normal contact
7 to again bring about another cycle of op-
eration of the interrupter A. The inter-
rupter lead 4 remains in operative relation
with its associated cord circuits while re-
lays & to n inclusive restore to normal and
relays ¢ to I inclusive again operate. Upon
the operation of the relay % its normal con-

tact 30 is opened to disconnect the inter-

rupter lead 4 from its associated cord cir-
cuits. The relays continue to perform the
above cycle of operation and maintain an
automatic sequential energization and de-
energization  thereof at predetermined in-
tervals. :

I will now describe the interrupter circuit
A operating in connection with the cord cir-
cuit ¢ which I will assume is one of the
plurality of cord circuits of the first position
with which the interrupter leads 1 and 2
are common. Assuming now that a call is
removal of
the receiver thereat, line relay LR is ener-
gized over the calling line effecting the op-
eration of the line signals 8. An operator
upon noting the glowing of the signals in-
serts an answering plug AP into a jack J
of the calling line theref)’y connecting relays
TH and CO in series and causing the ener-
gization of TE but not that of CO. Relay
TE, upon energizing connects the sleeve re-
lay AS to the sleeve conductor of the cord
circuit ¢ through alternate contact 40 of
relay TE, causing the energization of relay
AS and CO in series followed by the ener-
gization of the tip relay AL over the calling
o, closes its
alternate contact 41 effecting a locking cir-
cuit for itself through the sleeve conductor
independent of the alternate contact 40. The
closing of alternate contacts 42 and 43 ¢of the
relay AS connects the operator’s set O in
civenit with the cord circuit T through alter-
nate contacts 44 and 45 of the calling sleeve
relay OS. ‘

Before proceeding further with the de-
seription. of the connection, we will refer
briefly to the arrangement for excluding
operators
this same line. Assuming that o second op-

“erator inserts a plug AP into another jack J

of this calling line after the insertion of
the first plug, this second operator’s tele-

phone will not be connected to this calling

ling due to the fact that the fest rvelay TH

who may subsequently connect to.
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of the second cord will not become energized
because of the circuit established through
the comparatively low resistance relay AS
of the cord. Therefore, the sleeve relay AS
of the second cord does not energize and the
second operator receiving no reply knows
that the call has been seized.

Again taking up the first connection above
referred to, the first operator to seize the
call inquires the wants cf the calling sub-
scriber A and assuming that it is the sub-
station D which is wanted, the operator of
the cord circuit C tests a multiple jack of
the called line D, as to its idle or busy con-
dition. Should the line be busy the operator
receives the customary busy click in her
head receiver. Assuming that the line of
the called substation D is idle, the operator
inserts the calling piug CP into a multiple
jack J of the wanted line, bringing about a
series energizing circuit for the sleeve super-
visory relay CS and the cut-oif relay CO*
of the line circuit Lt traced from batiery
through the winding of the relay CS, the
sleeve contacts of the connected plug and
jack, and through the winding of the relay
CO to ground. The opening of normal con-
tacts 44 and 45 disconnects the operator’s seb
O from the cord ecircuit C.

A key XY is provided which is used when
a subscriber on & party line is rung selec-
tively by two rings. If a subscriber on the
party line is rung selectively by one ring,
the key KY is not actuated by the operator
but remains normal as illustrated. Should
the called subscriber on a party line be rung
selectively by two rings, the key is moved
to its alternate position for purposes as
will be more fully described in another part
of the specification. The operator now
:El}lly depresses the proper ringing plunger
of the party line ringing key RI and as-
suming that it is the plunger 47 which is
depressed, the end springs 48 and 49 im-
mediately assume their alternate positions,
the spring 48 closing an energizing cireuit
for the ringing control relay RCR, traced
from battery through the winding of the
said relay, conductor 50, alternate contact
48 of the end spring, conductor 51, normal
contact 52 of the relay LD, conductor 53,
and normal contact 54 of the calling tip
supervisory relay CT to ground at alter-
nate contact 55 of relay 5. Although the
civeuit of the relay RCR is interrupted
at contact 48 when the operator removed
pressure from the actuated plunger, the re-
lay RCR remains locked up over a circuit
extending from battery, through alternate
contact 56 of relay RCR, conductor 57, con-
ductor 51, normal contact 52, conductor 53,
and normal contact 54 of relay CT to

around at alternate contact 35 of relay CS.

Upon the energization of the relay RCR, the

alternate contact 58 is closed which connects 1

70

75

80
&
90
95
100
105
110
115
120

125



= 10 > i <
. =
I~ I~ 0 @ % =
™~ 1 -
AN R R R I
c 5 EEReEchAECE g1
= -5 o = Gl w 2 3
) a .1 T @ * — e
e 5 L ZF o obydeo BEE c
o <= o =S o @ b= e} £
+2 -+ R R P e e b S I o orn o
17 JR I o0+ " @0 S ST b o0 1
~ - ey g = & e PSRRI e
x 3 2o Eo R Aw B Twm g A s
; o il ay . i Y.
= SR EC R YR 'S
= w wE A 2 S WM m AALM i~ - MPI @ DS
b Nomdo gean o GJT..IO = N
s SESE RS Qe gl By b
s 2, @O T @ e me e
— o E o 48 - 5 e
Xaaw] R g1 o o S
o el SRR o
&8 e ] @D ' oD
89 S S et T3 b B
< : W O
;rw S| ) R R .
RS g &=
£ &
3 o

o)

111 CO

ST NUES

i

the 1

a1
(2R B &
o

onTacy

=
= gy
i S
3 @
= =
2] @
(] [}
P -
Bl >
0

. o
™
e



10

15

20

25

30

said relay, the alternate contact 59 of relay
RCR, and the alternate contact 77 of relay
GR to ground. The operator now actuates
the key 1LY to close its alternate contact 60

and - assuming that the operator has actu-

ated the said key ¥ at the beginning of a
cycle. of operation, the interrupter lead 2

“will be connected and disconnected twice as
previougly described in connection with the

mterrupter civcuit A. The frst energizing

circuit for the relny IH extends from

ground through alternate contact 28 of re-
lay o, the interrupter lead 2, the alternate
contact 80 of relay  GR, conductor 81, al-
ternate contact 60 of key K'Y, alternate con-

_tact 58 of relay RCR, and through the in-

terrupter relay IR to battery. The first

period: of cnergization of the velay IR con-:

nects the ringing lead 62 through alternate
contact 61 of relay IR to ring the call bell
of the called subscriber at substation ¥, as
described in the previous connection. The
secend period of energization of the relay

IR is brought about upon the energization:

of the relay o of the interrupter circuit A
when the telay ¢ of eaid interruipter cir-
cuit A is restored to normal. Interrupter
relay 1R is again energ

lead 62 to the called line, to. operate the
call bell of -the called subscriber D 2 second

“time. Now should the operator depress the

35

key after the interrupter lead 2 has been
operatively associated with the cord eivcuit
C once, no actuation of the interrupter re-
lay: IR will be brought about, due to the
{act that the interrupler lead 2 iy connected

to the cord cirvcuit C-after the first relay ¢

;
4

ot the series has de-energized, and theretore

40
’45
50
55
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two-thirds seconds until a new cycle is again

Aarrupter lead 2

L}

1o energizing civeuit for the relay GR of the
1% is thus

cord circuit O can be established.
readily apparent that the code ving cannct
be trangmitted until the apparatus is in a
position to transmit o full code signal.

I have found by experiment that by fim-
ing the relays @ to n of interrupter circulb
A g0 that one cyele of the operation occurs
in about four and two-thirds seconds very
satisfactory results can be obtained. This
places the lead 1 in operative relaticn with
1t associated cowd circuits, during the pe-
riod velays & to n are energized and
a, b and ¢ are de-encrgizing due to the
energization of relay n which energization
opens its normal contact 7. This places the

s
relays

interrupter lead 1 in operative relation with-

its associated cord circuits for a period of
one second of time, and off For three and
well understood. The in-

1 2 is placed in operative rela-
on with its associated cord circuits for
ite first peried by the do-energization of
relay ¢ which de-energization operates re-
iay 0, the said velay o remaining energized

completed as is

0 ized over the cireuit
previously traced to connect the ringing

aj

1,440,365

while relays ¢ and ¢ are  de-emergizing,

thus placing the lead 2.in operative rela-
tion for its first period for two-thirds of
a gecond of time. The de-cnergization of
the relay e brings about the energization of
relay p which places Iead .8 in operative
relation with 1ts associated cord cireuits for
the first period while relays j and g are

70

de-energized which places lead '3 in oper-

4

ative velation for ‘its first period of two-
thirds of a'second of time. The de-energiza-
tion of relay ¢ again causes the operation
of relay o to place the lead 2 in operative
relaticn with ifs associated cord circuits for
a. gecond perind . while relays & and < -are
de-energized thus placing lead 2 in -oper-
ative relation for its second period for two-
thirds of a second of time. The lead 2 will
thus. be connected for two-thirds seconds
for- its first period and off for two-thirds
seconds, while-lead 8 is connected for two-
thirds of a second fov its first peried. The

lead 2 is again connected for two-thirds sec-
onds while lead 8 is disconnected for two-

thirds seconds of time. Thus interrupter
lead 2 is disconnected for two and two-
thirds seconds of time until another cycle of

75

80

85 .

90

eperation for said interrupter- lead 2 is.

started.  Upon the de-energization of relay
i, another operation of the relay p is brought
sbout to place the lead 3 in operative rela:
tion with its associated: cord circuits forits

95

second  period, while relays j and k& are

de-energized. thus placing lead 8 in oper-
ative velation for a second period of two
thivds of a

connected for two-thirds seconds for. its
second  period, again cennected for two-
thirds . séconds and. then disconnected for

Awo and two-thirds seconds- of time, until

another cycle for the interrupter lead 3 is
started. The de-energization of relay %
places lead 4 in operative relation with its

associated cord cireuits while relays 4, m and.

n vestored and relays ¢ to /2 again operate
during the next cycle thus placing the lead
4 in operative relation for about one second
o# 4ime and disconnecting it for about three
and two-thirds ‘seconds: "From the fore-
golng, it is apparent that I may arrange the

pparvatus- o fransmit various cedes con-
ng any

Referring now to Hig. 2, 1 show o me-

chanical interrupter arrangement operating -

in connection with magneto lines. Hach
magneto line of an exchange is generally
equipped with a plurality of subscribers’

-substaticns and code ringing is used as is

well known in the aré, such as one ring, two
rings, one long and one short ring, ete. M,
invention .is most particularly directed: to
¢ode ringing as just

at the exchang

! degired combinatica and of any "
~duration of time: ' ‘

My

100

seconnd. The-lead 3 will thus be
connected for two-thirds seconds, then dis—
- bl -
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described and I provide .
¢ a plurality of keys M, N,
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plug and jack, and sleeve conductor of the
cord circuit Cl to ground at alternate con-
tact 132 of relay 104, When the first projec-
tion 101* of the disk 100* disengages the
spring 128, said springs 128 and 12 9 assume
their normal position interrupting the path
of the ringing current. When the second pro-
jection engages spring 128, said contacts 198
and 129 are again closed to transmit an im-
pulse of ringing current to the call bellof th
called subsecriber at substation D*. Thus uhc
twe long rings, which e have assumed are
the code ring of the cailed substation D , 218
transmittéd to the substation D Just be-
fore the (,omplﬂmon of one complete revolu-
tion of the shaft upon which the disks 100
and 103 are mounted, the projection 116 upon
the disk 103 engaoes the spring 117 causing
it to momenmrﬂy engage contact 118, Thls
closes a circuit HnouOh left hand winding of
relay 105, over a circuit traced from b‘mttery
through the closed contacts 117, and 118
throuoh left hand winding of said relay 105,
%Itern’tte contact 135 01 the relay 104, and
conductor 114 to the other side of batter ry.
Since the relay 105 is differentially wound,
the circuit through the left hand Wmdmcr
of relay 105 brmou about its de-ene rtnmuon,
and the opening of contact 124 of relay 105
opens the locking circuit of said relay 104,
which relay restores to normal and 1nt01—
rupts alternate contacts 182, 133 bringing
sbout disconnection of rmomo current.
Thus a particular code is rung once; then the
ringing is automatically %topped The op-
erator to again ring the called substation D,
again depzesses the key N to its fully de-
pressed position again momentarily closing
the contacts 112 and 113 to bring about the
operation of the relay 105 to again complete
a cycle of operation as ]ust described.

~The digk 108 with its projection 116 acts

as a guard againgt splithing up of the dif-
ferent code rings. Assumm«r that the oper-
ator has depressed a key after the projection

116 of disk 108 has passed the springs 119
and 117, no energization of relay 104 is
brought "about as the energization of said
relay is controlled by the contacw 119 and
120. The contacts 182 and 133 of relay 104
remain 2f normal and no ringing current is
transmitted until the disk has ¢o ompleted 2
revolution, when the projection 116 engages
the contact 119 a wmd brings about the c1ourw
of contact 120 with that of 119 to energize
relay 104.

This automatic code ringing is non-inter-
fering and wtomaiw m 1t action so that a
plur ahty of keys in different cord circuits

may be depressed slmn]taneousw without
interfering with each other.

While I have shown and described my in-
vention in connection with certain formns of
link cu‘cmtv it is apparent that my inven-
tion is of broader scope and may be used in

1,440,365

connection with any form of link circuit and
that many modifications and changes may
be made in my apparatus without deparimn
from the spirit 4nd scope of the same.

Jifwlmﬂ descrl‘oed my invention, what I
cimm ag new and desire to secnre by Jmteu

Uates Letters Patent, is:

1. A signalling uystcm of the character
described mdudmo a poly-station telephone
e line, a manual lmk cireult for connection to

said line, code ringing apparatus assceciated

with said link circuit, a plurality of switches
controllable by a central office operator for

conﬂoccmo the said code ringing apparatus.

to said Lelephonb line to zwtomahcal‘v code
ring the substations thereon, and substation
contfolled means for operatively disconnect-
ing said code ringing ‘Lppwmtus from s'ud
tﬂlepnone line.

2. A signalling system  of the character
described mcludmo a poly-station telephone
line, » manual link cireuit for connection to
sald line, code ringing apparatus associated
with said link cive 1*115, a plurality of switches
controllable by a central office operafor for
('onncumo the said code ringing apparatus
id *nlcphone line to %utom%tlcally code
g uh(/ substations thereon, means for in-
- that any mbsnahon upon sald line
wﬂl receive its full code ring, and substa-
tion controlled means for opurauvely dis-
connecting said code ringing apparatus
nom said telephone line, B

A telephone system including a calling
und a called telephone line, a Dlm ality of
substations connected to said called telo-
phone ine, a link civeuit provided with a
pair of normally connected terminal plugs
for connec Ling sald Iines in conversational
code ringing appa

eiveuit,
with said lnk uicult, and an operator’s key
for connecting said ringing epparatus with
said called telephone line {o auntomatically
code ring the desived substation upon said
line fmd for disconnecting one of said plugs
J.*Oill the other of said pair of plugs.

4. A telephone system including poly-sta-
tion Lalevaho 1e lines, 2 pluralit V. of connect-
ing links for 1‘1%10011 necting said telephone
lines, code ringing ‘mnqmmq common . to

said link eircuits, switch keys for individual-
]s associating the different codes with the
said link eir ‘cuits, and means responsive to an
operation of one of said keys o connect the
desived code with o ealled one of said lines
to automatically code ring the substiations
thereon and for dle‘OlU‘ettlno said called
line from the associated connectmg link

5. In a telephone system, the combination
with o manual linl civeuit connected to a

called to]epholn line, of code ringing ap-
paratus for oelecuvelv signalling the substa-
tions upon said called hne, operator con-
trolled means for operating said code ring-

T

ing apparatus to selectively automamcaﬂy

atus assoclafed |
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signal the desired one of said substations,
and menns controlled over szid called tele-
phone line for disassociating said code ring-
ing apparatus from said en line.

6. In a telephone system, the combination
with a plug-ended link cirenit connected to
a poly-station telephone line, of code ringing
apparatus asscciated with said link cireult,
a plurality of switch keys for selecting the
code to signal a desired substation j
line, and means controlied by vne o
to connect the desired code at predet
intervals fo signal the desired substatio
upon sald line and for disconnecting sald
link cirenit from said telephone line.

7. A telephone system including a poly-
station telephone line, a link circuit for ex-
tending a call to said line, cede ringing ap-
paratus for selectively signalling the sub-
stations upon said line, a selective device
controllable by a centval office operator for
selecting the desired code, a velay contiol-
lable by said selective device to associate ihe
code ringing apparatus with. the said li
to automatically signal the desived substa-
tion thereon, and automatically controlled
means for de-energizing said relay to dis-
associate said code ringing apparatus from
said line.

8. A telephone system comprising sub-
scribers’ poly-station telephone lines, a plu-
rality of link circunits for interconneeting
said lines in conversatiomal circuits, code
ringing apparatus asseciated with said link
cirenits, operator controlled switches for
selecting codes, a relay for connecting the
selected codes to called lines to automatically
signal the desired substations thereon, said
relay being controlled by said operators’
switches and subscriber controlled means
for deenergizing said relay.

9. A signalling system of the chavacter
deseribed, including a plug-ended link elr-
cuit connected to a poly-station telephone
line, code ringing apparatus associated with
said link circuit, an operator controlled de-
vice for connecting said code ringing ap-
paratus to sald telephone line, means for
automatically operating said signalling ap-
paratus to insure that a full code ring will
be applied to signal the desired substation,
and automatic means for operatively dis-
connecting said code ringing apparatus from
said telephone line.

10. A telephone system including a called
subscriber’s line provided with a plarality
of substations, a plurality of sources of ring-
ing current located at the central exchange,
the number of substations connected to said
line being 2 multiple of the number of
sources of ringing current, and code ringing
apparatus for comnecting said sources of
ringing current to said line to signal the
desired substations thereon.

11. A telephone system including a called

subscriber’s line provided with a plurality
of substations, o plurality of sources of ring-
ing current located at the central exchange,
the number of substations connected to said
line being s multiple of the number of
sources of ringing current, code ringing
mechanism, and operator controlled means
for connecting said ringing current to said
line via said ringing mechanism to signal
desired substations upon said line.

12. A telephone system including a called
subscriber’s line provided with a plurality
of substations, a plurality of sources of
ringing current located at the central ex-
change, the number of substations connected
to said line being a multiple of the number
of sources of vinging current, an operator’s
link circuit for extending a connection to
said line, code ringing interrupter mecha-
nism, and operator controlled means for con-
necting said ringing current to said line via

-said code ringing mechanism.

13. A telephone svstem including a called
subseriber’s line provided with a pluvality
of substaticns., a plurality of sources of
ringing current located at the central ex-
change, the number of substations con-
nected to said line being a multiple of the
number of sources of ringing current, an
operator’s link circuit for extending a con-
nection to said line, code ringing interrupter
mechanism, operator controlled means for
connecting said ringing current to said line
via said code ringing mechanism, and auto-
matic means for disconnecting said code
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ringing apparatus and said ringing current

from said telephone line. ,

14. A telephone system including a calling
subscriber’s line and a poly-station called
subscriber’s line, an operator’s link circuit
for connecting said lines, code ringing ap-
paratus asscciated with said link civeuit,
switchboard operator-controlled means for
connecting said code ringing apparatus to
said called line and for insuring that a fnll
code ring will be applied to signal the de-
sired substaticn upon said line, and auto-
matic means for disconnecting said code
ringing apparatus from said called line.

15. A telephone system including a calling
and a called telephone line, a plurality of
substations connected to said called tele-
phone line, an operator’s link circuit for con-
necting said lines in conversational circuit,
code ringing apparatus associated with said
link circuit and common to a plurality of
telephone lines, switchboard operator con-
trolled means for connecting said code ring-
ing apparatus with said called telephone line
to automatically code ring the desired sub-
station upon said line, and means for insur-
ing that a full code ring will be-applied to
said called line.

16. A telephone system including a call-
ing subscriber’s telephone line and a called.

105

110

186

180



ke

&t

10

15

20

25

30

'35

40

45

50

55

188

subscriber’s . poly-station telephone line, a
manual link circuit for connecting’ said lines
in conversational circuit, a ringing current
generator, a relay for connecting said ring-
ing current generator to said called line,

code ringing apparatus for differently en-.

ergizing said relay according to the desired
substation to be called upon said line, and
means for preventing further energization
of said relay controlled over said called line.
17. A telephone system including a call-
ing subscriber’s telephone line and a called
subscriber’s poly-station telephone ling, a
manual link circuit for connecting said lines
in conversational cireuit, a vinging current
generator, a relay for connecting said.ring-
ing current generator to said called line,
code ringing apparatus for differently ener-
gizing said relay according to the desired
substation to be called upon said line, and
substation controlled means for disconnect-
ing said relay from said code ringing ap-
paratus to prevent further operations of said
relay. . v ‘ o '
18. A telephone system including sub-

seriber’s poly-station telephone lines, a man-

ual link circuit for connection to one of said
lines, code ringing apparatus associated with
said link circuit and common to said lines,
switchboard operator controlled meang for

»

_connecting said code ringing apparatus with

said telephone line to aufomatically code
ring the desired substation upon said line,
means for insuring that a full code ring will
be applied to said called line and means con-
trolled by the called subscriber for discon-
necting said code ringing apparatus from
said telephone line. ‘

19. A telephone system including subscrib-
ers’ poly-station telephone lines, a link cir-
cuit for connecting said lines, a plurality of
sources of signaling current, code ringing
apparatus, means for operatively associat-
ing said code ringing apparatus with said
link ecircuit, whereby said code ringing ap-
paratus connects one of said sources of cur-
rent to the called one of said lines to auto-
matically code ring the desired substation
upon said line, = . o

20. A telephone system including subscrib-

ers’ poly-station telephone lines, a link cir--

cuit for connecting said lines, a plurality
of sources of signaling current, code ring-
ing apparatus, means for operatively asso-
ciating said code ringing apparatus with
said link circuit, whereby said code ringing
apparatus connects one of said sources of
current to the called one of said lines to auto-
matically code ring the desired substation
upon said line, and automatic means for in-

suring that a full code ring will be applied

to said called line. o .
21. A telephone system including subscrih-

ers’” poly-station telephone lines, a link cir-

cuit for connecting said lines, a plarality of

1,440,365

sources of signaling eurrent, code ringing
apparatus, means For operatively assoclat-

ing said code ringing apparatus with said

link circuit, whereby sald code ringing ap-
paratus connects one of said sources of cur-
rent to the cailed one of said lines to auto-
matically code ring the desired substation
upon said line, and antomatic means for dis-
associating said code ringing means and
said sources of current from said called line.
22. A telephone system including a cail-
ing stbseriber's line, a poly-substation called
subseriber’s line, a manual link cirenit fov
connecting said lines, a plurality of sources
of signaling current and code signaling ap-
paratus associated with said link circuit, and
means for controlling said code ringing ap-
paratus to cause the same to apply one of
said sources of signaling current to said
called line to automatically code ring the
desired substation upon said line, .
23. A telephone syster including a call-
ing subscriber’s line, a poly-substation called
subseriber’s line, 2 manual link circuit for
connecting said lines, a plurality of sources
of sighaling current and code signaling ap-
paratus -associated with said hink ecireuit,
means for controlling said code ringing ap-
paratus to cause the same to apply one of
said sources of signaling current:to -said
called line to automatically code ring the
desired substation upon said line,-and sub-
scriber-controlled means for disassociating
said code apparatus from gaid called line..
24. In a telephone system, the combina-
tion of a signaling cirenit including. a plu-
rality of signals, each signal constructed ¢o
respond to a particular one of a plurality of
currents of different character, means fov

producing a number of cuzrents of different.

character, means for determining which

character: of current shall be connected in

said circuit and mechanism for modifying
the current thus connected into the circuit
according to a particular code. K

25. In a telephone system, the combina-’
tion of a signaling circuit, -a plurality of
tuned ringers connected in said cricuit, 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-

“sive, means for selecting each. of said sources
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and connecting each in said circuit, and -

mechanism for breaking the current from

said sources up into periods according to a

certain code. ' R
26. In a telephone system, the combina-

‘tion of a signaling circuit including a pli-

rality of signals, a plurality of sources of
signaling current for selectively. operating
said -signals, mechanism for selecting and
connecting said sources in said circuit, a plu-
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of the current from said scurces on said sig-
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nals, and means for selectively causing said
devices, each independently of the other,
to modify the effect of the current from
each source upon said signals.

27. In a telephone system, the combina-
tion of a signaling circuit including a plu-
rality of tuned ringers, a plurality of
sources of current for operating said ring-
ers, each source adapted to produce a cur-
rent of a certain frequency calculated to op-
erate a plurality of said signals, apparatus
to selectively connect each of said sources
in said circnit, a plurality of commutators
differently arranged, and means to cause
each of said commutators to interrupt the
current in said cirenit from each of said
sources.

28. In a telephone system, the combina-
tion of a signaling circuit, a plurality of
signals in said circuit, a plurality of sources
of signaling current each adapted to pro-
duce current of a character to which a plu-
rality of said signals are responsive, mecha-
nism to connect any of said sources of cur-
vent in said circuit, a plurality of devices
having differently arranged contacts, and
means for causing either of said devices to
interrupt the current in said circuit from
either of sald sources.

99. In a telephone system, the combina-
tion of a signaling circuit including a plu-
rality of signals, a plurality of sources of
current each adapted to produce current ca-
pable of operating a plurality of said sig-
nals, means for selecting and connecting
said sources in said circuit, a plurality of
devices éach adapted to interrupt the cur-
rent from said sources according to a pre-
determined code, and a single key mecha-
nism for determining which of said devices

aihik

should act upon the current in the ringing
circuit.

30. In a telephone system, the combina-
tion of a calling line and a called line, a sig-

nal on the called line, a cord circuit for con- 4

necting 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
line, a ‘source of signal operating current
adapted to be connected in said circuit, a re-
lay controlling the connection of said
source in said circuit, a circuit for said re-
lay, a second relay controlling said circuit,
and a circuit for the second relay controlled
by the answering switch.

31. In a telephone system, the combina-
tion of a calling telephone line, substation
apparatus thereon, a called telephone line,
a signal on said line, a main station, link
conductors at the main station for conmect-
ing the telephone lines together, a switching
device for connecting the link conductors to
the called line, a signaling generator at the
main station, means to connect said genera-
tor to said signal, including said called tele-
phone line, a signaling key including key
contacts controlling the connecting means
and mechanism, operable independently of
said switching device and substation ap-
paratus for relleving such key contacts from
the control of said connecting means.

Signed by me at Chicago, county of Cook

and State of Illinois, in the presence of two
witnesses. ‘
ROY W. AUGUSTINE.
‘Witnesses:

G. A, YANOCHOWSKI,
Wi, BERGHATIN.
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