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. My invention relates to. telephone circuits’ subscriber desires attention.” A cut-off relay @i
and more particularly to those known as line CO is provided to efface the lamps S after
-~ circuits. - In exchanges in which only a few' the call has been answered ‘and busy. signals
. [lines terminate, but which have many cord BU are multipled through a nuniber of po-
- .5 circuits for interconnecting the said lines. it sitions to supply the customary busy sign
~ becomes necessary to make the cord ¢ircnits when the line circuit 1§"béing used. - ‘A'ring
. as simple as possible 50 as to conserye space.” ing relay RR is also provided to connect ring- -
A feature of my invention is the novel man--ing current from the generator G to the sub- .
© nerin which T incorporate-certain apparatus -scriber’s’ substition, ‘through “the. repeating "
.. 10 into the line circuit which is customarily in coil RC.. Multiple:jacks J are also pliovidé_f 760
* the cord cirenit. 1 i« The ‘cord -eircuit. C. comprises an answering
. A further feature is the incorporation into. plug AP, a calling plug CP, a listéning key - -
the line circuit of ringing means for summon- LK ‘adapted to connect the operator’s set (§ R
ing the called subsertber, -~~~ . - ‘with the cord circuit C, a ringing key RK, a: = "
15 Another feature is the manner in :which ring back key RB,and supérvisory.lamps SI. 65 .
- the callingsubscriber at 2 magneto type sub-' and SI.” for the usual supervisory purposes. "
' e 5} composed.

585

station may signal for a recall.. .. " .=+ The trunk ‘circuit TC s o
~. -The above features as well’ as others not trunk jack TJ located at th: ame operator’s -
-7 specifically mentioned will be":poinlt'e,d“«out‘ji_n_,;'po.siti’on‘@s“i:sjthg,, ord circuit. C; a repeating . .
- 20:the ensuing - specification  ‘and- “appended . coil RC?,a upervisory relay ‘SR, a ringing
- claims and for a more complete understand-- relay RR2 a sipnal lamp SL?; and relays CR'
ing.of my invention reference may be had to and DR adapted to control the operation of
the accompanying drawing in‘ connection  said lamp SLz, A four party ringing key
with the following specification. - - .+ “FRK which' comprises the contacts 42, &% &%, -
** _ Referring to the drawing, magneto type and 4" is associated with the ringing geasa’ 75
~substations are shown at A and A’ and are tors ¢% ¢ g% and 9% A trunk plug TP is “
furnished with the usual apparatus and eon. also provided and is adapted to ‘be-inserted
nected to the main exchange over conductors” into anyone of a plurality of jacks J? asso-
“ea,ndfaﬁd‘e,"andff;i*éspect‘ively.\~Thése con-: ciated with the line ‘éirc‘uit.‘of;a‘"substaﬁion;Of S e
: the common battery type. = - o B0
The line cirouit. I*' comprises the multiple “*
Jacks J*, the signal 8%/ the line relay LR?, and |
, ’ substations or for con-  the cut-off relay CO*. Connected 1o the Lns
- 'necting one of said magneto type substations circuit I by méans of the‘conductors ¢2 and’
85 with a toll switching trunk circuit TC to ex- /2 1s the subscri s substation A2 which is of 85
- tend a-call to a subscriber’s substation A2 of ‘the common batter type and comprises the ¥ -
.~ the common batteryftype;;:An;}operatdrv’_s;sét “usual apparatus; L

O is provided for the cord circuit

~ 20 ductors terminate at the main exchange in °
 the line circtits L and I/, A cord circuit C
is.also provided and is used for interconnect

ing the subsoribers’ substations or for con:

: Candis; - Fora clearer understanding of my iniven- ‘
., Sonnected by means of the order wires OW. - tion T will deseribe the operation of the ap- - =
49 with-an opérator’s set O associated with the’ "paratu's_?ilif;‘cbmp‘leting’ a. call between' two 90
- trunk-cireuit TC. The line circuit T. is pro- ~subscribers’ substations or lines of the mag- ™~
- ‘vided with 4 Iine'relay: LR which is adapted  neto type. ~Assuming that the subseriber at -
- to be energized when the subscriber at A-op-- A desires to_converse with“the subscriber at
ate acall. . A “A’, ‘she will operate the magneto. gerierator -

. erates the magneto. /mg. to initiate =AY, sh

< signalling relay SG is provided to: close ‘an - mg. vah\i‘chf\_\zil-lt‘c\ause;cl_i\r‘xfeht,tq How over
nergizing circuit for the- signal lamps =S circuit. traced from oneside of the magneto
~which are multiplied to. a- number of opera: ‘mg over the conductor f, thru the ‘wind- =~
tors’ positions at the ex angeand-the illu- i of the repeating. coil RC, con-
_mination of which informs the operators at  ducti through the alfernate contact =~
.59 whose positions at-which they appear that'a 0 to-the other side of t "

i
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neto. Current flowing over this path causes
current to be induced in the windings ¢ and
d to energize the relay LR. The energizing
circuit being traced from winding ¢, over
5 ct_)nd_uq;or 2, normal closed contact 3 of the

rmﬁ;lg relay RR, conductor 4, condenser
5, through the winding of relay LR, con-
ductor . 6, normal contact 7, conductor 8,
and through t he winding & back -to: the
winding ¢ of the repeating coil RC. The
relay LR energizes and closes its con-
tact 9 to cause the signalling relay SG to be

energized by current flowing from battery
through relay SG, conductor 10, to ground

15 &t alternate contact. 9. The relay G at-
tracts its armatures to close contacts 11-and
19 and thereby. closes.a locking circuit for

itself traced from battery through relay SG,

. elpsed alternate contact 11, conductor 12,

g9 ngrmal contact 13 of the auxiliary relay AR,
conductor 14, to ground at normal contact
15 of the relay CO. As soon as the sub-
scriber at A ceases to operate the magneto

", generator mg the relay LR deenergizes and
gp reghores its contact 9 to normal to close a cir-
cnit for the lamps S which are caused “to

_ light by current flowin from battery
through the signals S, conductor 16, normal
‘voitact 17 of relay CO, conductor 18, alter-
so nate contact 19 of relay 'SG which did not
deenergize when its original energizing cir-
¢uit was broken by the restoring of contact

9 due to the locking circuit previously traced,

d conductor 20 to ground at normal con-
ot 9. The operators at the positions where

- & and one of them will insert the answering
phig -of a cord circuit into the jack asso-
ciated with a lamp S to answer the call.
Assuming that the plug AP of the cord
circuit C is inserted into the jack J to com-
plete the call the contact 29 is ‘moved to its
alternate position and closes an energizing
cireuit for the busy signals BU traced from
« battery through the winding of the signals
to ground at 29 of the jack J. “All the busy

signals appearing at the different positions.

to which the jacks J, lamps S and busy sig-

. pals BU are multipled operate to'inform the
so operators at the different positions that the
line circuit L is busy.
plug AP into the jack J also closes an en-
ergizing circuit for the relay CO traced

. from battery through the lamp SL, conduc-
s tor 21, normal contact 22 of the listening
key LK, conductor 23, sleeve contacts of the

" connected plug. AP and jack J, conductor
‘24, and through both windings £ and A of

- relay CO to ground. The relay CO has a
o0 high resistance winding » and a low resist-
ante winding  which when connected in se-

" Fies offers so much resistance to the flow of

- cyrrent that the lamp SL will not light, but
5 the relay CO will operate. Relay CO oper’s
85 ating opens its normally closed contact 17

8 lamps S appear will notice the signals

The insertion of the.

to interrupt the circuit for the lamps S which
are now effaced. Upon the attraction of the
armature of relay CO, contact 15 assumes
its alternate position and breaks the lock-
ing circuit for the relay SG which accord-
ingly restores to normal Contact 25 as-
sumes its ‘alternate position and closes an
energizing circuit for the auxiliary relay AR
traced from battery through alternate con-
tact 25 of relay CO, conductor 26, relay AR,
conductor 27, normal contact 19 of relay
SG, conductor 20 to ground at normal con-
tact 9 of relay LR. Current flowing over
this path causes the relay AR to operate to
close a locking cirenit for itself and is held
energized by current flowing over the pre-
viously described path through the relay AR
to ground at alternate contact 28.

The operator at C next throws her listen-
ing key K to connect the operator’s set O
with the calling subscriber. A so that the

70

75

subscriber may inform the operator of the -

number of the subscriber to whom she wishes
to be connected. When the operator throws
her listening key the contact. 22 is opened

which opens the energizing circuit for the

relay CO which restores to normal - and
breaks the energizing circuit for the relay
AR which also restores to normal. The

‘subscriber at A and the operator are now

connected in a conversational circuit through
{he repeating coil RC, normal contact 3 of
relay

R, conductor m, tip contacts of the

95

connectéd plug AP and jack J, normal con- .

tact 30 of the ringback key RB, conductor
31, alternate contact 32 of the actuated listen-
ing key LK, conductor 33, through the oper-
ator’s head set HS, winding 34 of the in-

‘duction coil IC, conductor 35, alternate con-
‘tact 36 of the listening key LK, conductor

contacts of AP and J, conductor n, norma
contact 7, and over conductor 8, to the repeat-
ing coil RC." The voice currents are induced

37, normal contact 88 of key RB, the rin%

into the coils ¢ and & and transmitted through -

the subscriber’s substation in the well known
manner, battery current being supplied from
the battery 40 in circuit with the transmitter
41 and the winding 89 of the induction coil
IC of the operator’s-set. - o

The operator being informed that the sub-
scriber at A’ is the desired party will note
the busy signal BU’ to sce if the line is idle.
If it is idle she will insert the calling plug

CP into the jack J’ which will close the con-

tact 29’ to operate the busy signals BU’ at
each of the positions at which they appear
by placing gronnd upon the multiple con-

ductor 417, The operator will next actuate
her ringing key RK to operate the ringing
relay RR’ of the line circuit L’ to cause ring-
ing current to be supplied to the called sub-
station A’. The ringing relay RR’ is ener-
gized by current. flowing - from - battery,
through the resistance 42, conductor 43, al-
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~ tor 46, alternate contact 87 ,’thfb‘ugh-fth"e' wind- : tor:53 to'ground at: alternate contact 15 o
- ings ¢’ and d” of the rep
10

7 .COl‘l'dl'l.CtOI‘i“ e’y through normal : conta,ct 1 or;rgl.nal‘.‘:‘eher‘g’iz’ing;:cipcilit- for-the ‘.l‘elay SC
through the call bell CB’, over:conductor .
~and coil ¢ of the repeating coil RO/, |
15 : 1ated intermittes
‘ ;andif«theﬁsubs”cribjér»f&ils”;t'of'.answer the oper- ‘the By e Wi ; ‘ Er
- atoriinforms the subscriber-at A of that fact " CO,%E:a;Thls"‘shunt:‘clrc,uit‘i'»emoYeS_Jenough:1‘61 S

o L7reseri o 3

ternate contact 44 of the key- RK, tip- con- : the ‘windings ¢ ‘and. d: ‘which' energizes:ithe .
tacts of CP-and J’; conductors. m’ ~and 45, relay/ LR -which: establishes a- circuit:forithe .
to’ ground ‘through relay RR/.~ Relay: RR” relay SG as previously described: Therelay:: . -
attracts its armature to close contacts 3’ and+ SG-'closes ‘a locking circuit: for: itself traced::’

7’ to complete the circuit for’ the-ringing ' from' battery, relay SG, alternate contact: 11, yoy
current which may be traced: from' ground, conductor 12, alternate . contact 13 of relay::
through the ringing generator ‘G, conduc= “AR’ which hag remained energized; condug

eating coil RC’, al- relay CO: ~As soon as'the subscriber ceases -
ternate contact 7/ ‘to'ground, . The' current “'to'operate the generator mg therelay LR de- 7q:
induced into the coils &’ and-p” flows: over' energizes.and returns to normal breaking the:: -

- at-contact.9; the relay, however, remains-en
. ergized ‘over the previously traced holding. - -
. The ringing key is‘actuated ntermittently’ circuit-and a-shunt ciréuit is established for: gg.s

' ‘the ‘high 'resistance winding % -of ‘the -relay =

- and the call is abandoned; 'If ‘the subseriber sistance from' the circiit to; allow the lamp:

20

28

=30

- gizing circuit for the 00 ‘
-85 circuit I’ which is energized'by current flow:
- ing from battery, through signal ST clos
" contact 47, conductor 48! sleev

.- low windings %’ and 7" of ‘the relay CO
40 ‘Due to the high resistance- winding the'si
- the relay CO” energizes and: closes a cireu

for the Telay AR’ ‘which s

- rent flowing from battery over alt
5 ‘tact 25" of relay- CO’, conductor 50; rela

e relay LR”. .~

, 59“"3sﬂubs_c‘ri’bérsf Teplace thei

. switchhooks, and operate th

at A" answers the call the operator: is imme: -

- the subscriber.” ‘A§*'soon

- returns her listening' key LK to normal
disconnect the vperator’s 'set O-from-the coi

. - versational<or ° heayily marked" condugtors
- Ihmediately “upon the restoring of the key

~ again completed and the said rel ;
gizes and again closes the circuit for the” , »-answer to'her inqui to the.
~lay AR which locks’ itself up over the.p Wwanted will know that the subscriber.

- AR’ conductor 51, normal contact 19",
ductor 52 to grotnd at normal  cont;

- told the number of the subscribe
_In that case the relays CO an '
“cireuit TR an he relays
. the line circnit T” would restore to no

-etators mg'and mg”  The subs
~operating the generator my caiise

 ing coil R which sets up induced cur

] SLito light.  The current flowing: from bat« -
diately apprised ‘of that fact because her'lis< - tery. over ';th_e‘f:'.:p_reyiouslyf‘::tr,a'c'ed . circuit ‘ggs
tening key is still actuated and she will'hear ;‘T»f{htqughjf?the'ﬁlo'Wanhdmgsf'li‘Of*'thegrelay CO, ..

: : 1 as the perator - alternate contact 17, conductor, 18; alternate "
s answeréd she: contact 19, -and -conductor: 20- to o
- to norn ormél‘,cont’acb?wg‘Qf‘j;‘relay;LR.‘_~__ Ny
‘The operator noticing: the lamp SL glow- -
2 owill know::that the ;subscriber ati A g
either:ringing off or desiring to:make a re.
call:and :will throw her listening key. TK to:
connect, her operator’s set O to the line;and

learns'that the subscriber. ha

g

i)

LK the energizing circuit of the relay CO 1

recelvingino ‘answer to'her inquiry-as to the.

viously described circuit. T off and-will remove the plugs AP -~
normal contact 47 of key LK ‘cl
‘ or 'the relay CO’

f the line b

£ 48, sleeve contiets of
CP ‘and.J’, conductor 49,‘and the higl

~ mal-contact:3’, condenser 5% relay LR’ nor-
mal contact 7% to. the winding @’. The relay.:
LR’ -attracts' its contact 9/ which establishes
N energizing circuit for the relay SG’ traced. -
ombattery; relay SG; and alternate econtac
+9%torground: Relay SG” clo

nal lamp SI/ is not lighted at this time'b

actuated by cu

ver-alternate con

_ a” closes a locking cir
uit forstself:so tl t the relay SG remains
nergized upon the- deenergization of relay
« = The docking circuit being traced; from
ry, relay-SG’, alternate contact 117 al-
ate contact 187 of relay AR’ y.conductor
54 toground at alternate contact 157 ‘The at-
“traction of contact 19”by the relay SG/ closes
i t circuit forthe high resistance wind- 7
_]’%QO»?:antl_'th-iérallows;the;si‘gnal,‘u : g
mp SE toiglow; the cirouit being traced
from-battery, signal 8L, normal contact AT 1200
Acox‘idli‘c"tori48”;*slee”v,echntacts;of{thé«p‘lug‘ CP vy i
and:jacld’, conductor 49, the low. resistance”
winding 7/ 'of y CO’, alternate contact 17’ JE
ondicto: ernate ‘contact 19’; conduc-
:at:normal contact 9’ of the

n as'she had been'
r wanted.’ in
e

;O/;

each time the operator flicked her liste
key. to supervise the connection.
Upon the termination of co

g’: The subs

flow through the coils @ and




8 for the relays AR and

20 ;;ch)gs key LK

g5 muke a recall before

*

tor threws her listening key LK to find out-

whether a recall or a disconnection is desired
the circuits for the relays CO and CO’ are
both broken and the relays return to normal.
The relay CO breaking the holding circuits
SG and the
which return to normal and the relay CO’
breaking the circuits for the relays AR’ and
'SG’ and the lamp SL’ which all return to
normdl so-that when the operator removes
the plugs AP and CP from theﬂacks Jand J’
and releases her listening key K all the ap-
ratus is in its normal position. The relays
AR and AR’ .are provided with copper sleeves

. to make them slow to release so that the relays.
SG and SG’ will restore to normal before p
the contacts 18 and 13’ have restored.: Thisis

SL and SL/ from light--

to prevent the lamps

to signal a false recall when the opera-
is returned to normal. It is ob-
vieus that if only ;

nals SL or SE:! will glow. SR
Should either of the subscribers desire to
, the plugs:are
the jacks the procedure is the same as‘is fol-
lowed in signalling for a disconnection but
when-the operator presses her listening key
'LK:and inquires the wants of the party sig-

so/nalling for a recall she will be told the num-

ber 'wanted and will complete
wise if the calling subscriber desires to recall
the operator before the call’ has been ‘com-
pleted she will operate her hand generator

" 36 mg which will operate the relays in the line

' for'a disconnection. The operator noticing

o

48

circuit in the same manner as when signalling

the liigﬁtipd Jamp SL will throw her listening
,key "‘

‘£6 the number wanted.

Assumin

of the common battery type and lo-

tlie call and the procedure will be the same 8s
in the previously |
tor is informed of the number wanted when

¢he will operate the order wire key O

~which will connect by means of the order

~ the operator will release

° whith will be caused
. ing from battery

63

.wites the operator’s set O at the cord circuit
“C'to the operator’s t

change and inform the operator at O’ of the
nimber wanted. The operator at the'distant
exéhange will select an idle trunk cireuit and
‘inform the operator at O which one was ge-

leofed: Assuming it was the trunk eircuit TC

A the order wire key
OWK and will insert the plug CP into the
jwek 'TJ associated with the trunk circuit TC.
" The insertion of the plug CP into the jack
TJ establishes a circuit
to glow by current flow-
through the 1amp SL’, nor-
mal contact 47, conductor 48, sleeve contacts
of the plug CP and jack TJ, to ground.at nor-

of the jack TJ assumes

" winding of CR, conductor 56 to
amp SL.

The operator
.SL? appears
_that the operator at the cord circuit
trunk jack and will |
touch the tip of the plug TP against the

one of the subscribers sig-'
_ pals for a disconnection only one of the sig- th

' ' " tact 61 of relay
: ‘through the tertiary winding
taken from:

the call. ‘Like-

K ‘and the calling subscriber can ask .

L that the subscriber A desires to

converse with the subscriber’s substation A?"
whichis of t
- catéd at a distance exchange she will initiate .
.the:subscriber.
Jowed in all
_distance exchange ifit S
WK~ If the line is not busy she will ingert the

traced call until the opera-.

set O’ at the distant ex-

.the plug TP into the jack J*
- cuit for

for the lamp SL’ and the said relays

_relay CO?,

1,772,687 .

relay SR.  The contact 55

its alternate position
to close an energizing circuit for the control
relay CR traced from battery through the
ground at
alternate contact 55". The relay CR oper-
ates and attracts its contact 53 which closes

mal contact 57 of

o

an energizing circuit for the signal lamp SL? .

‘which will be caused to glow hy current flow-.
ing from battery _
mal contact 59 of relay DR, conductor 60.to |

through the lamp SL?,

ground at alternate contact 58 of relay CR. .

will see it glowing and {
C has
lugged into the proper
sleeve of the jack J2 to test the busy epndition
of the called line. ~If the line is busy. there
will be a high battery potential on the sleeve
contact of the jack J? which will flow through
the tip contact of the plug TP, normal con-
DR, conductor 62 to gr

duction coil IC” which will produee the char:
acteristic click in

by which she will kmow the line is busy, and

so inform the operator at O who will instruet

the: subscriber at A to replace her receiver

apon the switchhook and wait until the call 95
‘has been completed when ghe will. ring the ~

at the position where the lamp:
know .

ound 3
63 of the inr .

0o .

the operator’s head set HS,

calling subscriber back. The operator at o~

will test the line from time to time until she
finds it idle when the call will be completed .
“as hereinafter described. When the - oper-

ator at O learns that the call has been com-
pleted she will.operate her

ring-back key RB

which will cause the ringing relay RR:40 op- -

erate, -Current flowing from battery.
resistance 42,
tip contacts of J and AP, conductor m, and
ringing relay RR to ground. Relay RR op-
erates to connect :
erator G to the subscriber’s line.to summon
This procedure may be. fol-

is desired.

plug TP-into the jack J? and will actuate 8

plunger of the four party ringing

equency in condition for transmijtting nag-.
the called line. = Assuming that

ing current to

.  key. FRE
‘to plage the ringing generator of the proper:

through
alternate contact 30 of key RB, -

ringing current from gen--

110

cases where the called line isat 8

115

generator ¢° is of the proper frequency, the.:

operator will depress the plunger associated:

~120

with contact k* which will assume and Te-

main in
plunger is depressed.  Upon
an energizing cir-

its alternate position until another

the relays DR and CO?
DR and CO? will be op-
erated by current
through relay DR,
and plug to ground through the winding of
Relay CO? attracts:its armature

the insertion of .
ig established 1

T T S
e T S P

flowing from battery
sleeve contacts of the jack

e
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’and cont_act‘s‘ﬁéc;a{ri&6,}5,\as,$ume their alternate - TJ ) windings,,az and. b?‘:Q‘f;t.he‘repeatj_‘n\g' coil -
~.positions:to prevent the operation of the re- "R(C?, .ring contacts of TJ-andCP, normal
- lay LR* when the stubscriber A? removes his contact 18, conductor 37, normal contact 38

. switehhook to answer the call, The relay DR - of ringback key RB, ring contacts of AP and

‘attracts its: armature and contact 59 assumes " J, conductor 7, normal contact 7 to the wind-
its alternate: position which opens the ener- ings-of th " repeating coil RC. f.-;Th-erOice_

70

.-8lzing circuit of the lamp SL? which will ac- _currents in the windings-a? and 52 ill be in-

. tracted to. disconnect the tertiary winding 63 through norm
- O depresses. the ringing key RK which will® ‘loop

.permit current to flow from battery, through .J%and ‘1?,.:iqo‘njductof,71,~ﬂnormgl»i‘cantggt;ijz,

_-ing over this path will cause the ringing re- subscriber at A? replaces the receiver uponits

210 “‘from' the ti

- ., resistance 42, contact 44, tip contacts of the ‘and ‘conductor 77 to the winding @2
~15-plug CP and jack J winding a®of repeating. ing co
%7 _coil RC?, conductor 67, alternate’ contact 66 “to_the wi .
- bo ground through relay RR2  Currerit flow- Upon the termination of conversation the -

cordingly be effacéd and ‘its contact 61 1s‘at- duced’in'th windings ¢*and ¢ and. will

] , : ormal contact 69 of RR?, conduétor

p contact of the plug TP and DR 70, alternat, _Contact 61, tip contacts of the

also attracts its . contact 66. The operator at plig TP and jack J2 out over the subscriber’s
5oy

winding ¢?,

il RC: and through the condenser

- lay RR? to dlose its alternate contacts to con- switchhook which returns to its normal posi-

:220

nect ringing current to the called line, ~ The, tion’ opening the switchhook ‘contacts 75..

ringing current will flow from the grounded,  This breaks' the energizing ccircuit for ‘the

| back: through the ring ‘contacts ‘of

85

-side to the ringing generator ¢%, through the Telay SR 'which réturns to normal and closes -
. generator ¢°, alternate contact 4%, normal con- its normal contact 57 which again furnishes -

“tact &2, conductor 68, alternate contact 69;0f“"gmﬁﬁd‘ to-the lamp SL’ to caiise, the same to

relay RR®, conductor 70, alternate contact 61 glow to signal for a ]disconnectipn.“iJ"Thé‘ sub-

90 -

of relay' DR, tip contacts of TP and J %, con- scriber at A’ also signdls for - disconnection -
...ductor ¢2;: condenser 73;-closed ‘normal: con-. 85 previously described and the operator not-

- -tacts 74, call bell CB?, conductor /2, ring con- ing the glowing of the lamps SL and SL/ will

‘ 10

- tacts of jack J* and plug TP, conductor 71, - withdraw. the
Cnp 30 ALternal tabd
~*.-ground.  The call bell CB is actuated over -cireuit L will res
- this circuit to notify the subscriber at A% The.
-2 call is'to be answered. ©
tently and it is Testored to-its 1
il position the ringing relay RR? is de- ‘
- energized and restores 1ts contacts 69 and 72

 restored to normal and the relay RR? de-

alternate contact 72 of RR? to battery and. jacks J and TJ. The apparatus.

tore to normal as

that_described. - The
. .from:the jack

ringing key RK is operated intermit.

d each time it is restored to 1ts nor-

allow the. contact 55 of jack TJ to return to

to their normal position.’ If the S}ib:s'cribér_’:’réé‘,to'rje,‘s‘;’its contact 58 £o its normal posttion
at’A* answers during a ringing period noth-_ whj ’ r
ing will happen until the ringing key RK is -

onnect lamp SL# traced from battery, lamp
<SL#,- alternate contact 59, conductor 79, to

- -energizes. If the subscriber answers during” ground at normal contact 58. - "The operator
-a silent period the contacts 69 and 72 will be_at-the distant exchange will notice the lam8 ‘

. An their normal position and the removal of - glowing and will kiiow that the operator at

4

- rductor ¢?, tip contacts of jacks J2 and plug “Th

- .. TP, alternate contact 61, conductor 70, wind- nect1
i B8

- of SR.. The operation of SR causes the cir

- cuit for the lamp SL to be broken at 57 an d

- the same will be effaced to notifythe operator -

-0 that; the subscriber at A? has responded.” ..

.60
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- lish an energizing circait for the Supervisor,
. relay SR which will operate by current-flow

*ing from battery, through the lower winding
. of relay: SR, winding d*, conductor 77, nor-.

[IRE () 3 : R
~ TP and-J? econductor _f?, transmitter #, again under the control of the sib
‘closed switchhook contacts 75, coil 76, -con- - A2 50 that calls may. be initiated or received.

- ..as follows
- b;and ¢ and d, normal contact 3, conductor 1
“m, tip contacts ofﬁlug”AP»andkjack J, nor-

~mal contact 30 of

the reciver from its switchhook will estab- has.removed the plug CP from the jack TJ 'y
] -and the trunk circuit TC is no longer in use

and will thereupon remove the plug TP ffom
he jack J2 ; 0y the en

ding &% conductor 77, nor-. cireuits for the relays CO? and. DR, . The s
mal contact 72, conductor.71, ring contacts of - lay CO? restoring places the line relay LR2

elay DR restoring. effaces t
on- signal ST by broaks

herefore at ‘contact 59.-

he discon-

(S
=]
g

R R
18]
=]

herefore at contact 59. A1l the apparatus
s now in its normal position and rendy for
- US

Inig ¢?, to.ground through the upper winding -

e in establishing -another connection.
Ttwill be
;i

e n‘ot'jreStricted"to‘;uSeiWit
ephone station but ma
istant exchange substitt
type substation here des
..:Ther hile: Tshave illustrated s n
B, conductor 31, normal bodiment 1y invention I do not wish to be
contact 44 of RK, the tip contacts of CP.and . limited thereto, as changes and modifications

_The conversational circtiit may be traced
-Repeating coil windings ¢ and,
d, normal contact 8, conducto

also be

Plugs AP ‘and'CP. from the
Tihe o

1 the jack TJ will break he circult :
the’lamp SI/ .which will be effaced and will - -
100"
its normal position- opening’ the energizing . .
cuit of the relay CR Which deenergizes and

hich closes an energizing circuit for the dis--

N ems

108

1o

which will destroy the epergizing - -
1s

scriber at -

the circuit -

120

 understood that; the line eircuits .
hamag-
125
ted for - -
cribed.

130
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10 e with said

ey

[

“7 _. lgeated at & main exchange,

~ cord circuit, a relay in each

~ 727 4y line circuit for

' seribed including s
s

5

- each of

53 to ‘mormal,

jf;:! - 60

wﬂ‘f‘readﬂy 4suggeét> ‘themselves without de-

claims.
I claim as

'A:pi}f‘x_ftingj'from the spirit and scope of the ap-
pende SR T I
. What new, and desire to secure
by Letters Patent J
e #'telephone'fs’ystem-o’f thie class described
‘including a calling and a called subscriber’s
subsfation terminating at a main exchange,
line circuits at said main exchange, repeat-
ing coils operatively connecting said line cir-
> substations,
interconnecting said substations
~gaid Line circuits, a source of rin

. 4t said line circuits, means in sai

by means of’
ing current
line circuits

, adapted to connect taid source of ringing cur--
rent to the called line, and
~meéans in said cord circuit

operator controlled
for controlling the
means in said line circuit. =’ :
“9, ‘A telephone system of
including s calling subscriber’s line and
‘called subscriber’s line terminating at 8 main
axchange, line circuits at said main exchange,

repeating coils operatively connecting said
* 1ipe circuits with said subscribers’ lines, a cord
circuit for interconnecting said line circuits,
*“a source of ringing current at said line eir-
ciiits, individual connecting means in said

Yine circuits, and operator controlled means

the class 'déscribed

in said cord circuit for actuating said con--

necting means to connect said source of ring-
in ‘gu,rrent‘to said sibscribers’ lines. - e
- 8. A telephone system of the class described
“ipeluding a pair of subscribers’ telephone
‘lines, line circuits for said subscribers’ lines
] a cord circuit for
“snterconnecting said lines, signals for said
of said line cir-

- "cuits having a low resistance winding and &

high resistance winding, and means in said
~“winding .to cause said signals in said cord
" circuit to operate to signal for a recall. -
4. A telephone system of the class de-
calling subseriber’s line
and & called subscriber’s line, a line circuit
‘for each of said lines, a cord circuit for in-
terconnecting said lines, a signal lamp for
said line circuits, a signal lamp for

"said cord circuit, means in said line circuit

7i{ .5 operable to actuate said signal lamp-in said

"said line circuit operable upon the connection
* of said cord circuit to said hine circuit to efface
‘eaid signal lamp

sal

operated‘toactuate-said signal lamp in’ said
‘cord circuit to signal for a isconnection.
5. A telephone_ system “including  a sub-
scriber’s line, ‘a line circuit. associated with
said subscriber’s line, a cord circuit for con-
“hecting said subscriber’s line to other. sub-

“:sctibers’ lines, a signal lamp for said line cir- "
" cuit,

‘cuit for returning
“and for preventing the
of the United States is:— ©
scribed “able to render a portion of said second means
‘inoperative to allow said second signal to
_operate to indicate a recall.

a cord circuit for
able to energize said

a

1 : L _cuit terminating at the central o
shunting said high resistance -

‘current_to said line

e circuit when a coil is initiated, a relay for~

and return said first means
Do first means controlled over .
" “gald’ subscriber’s line and adapted to be re-

.G means in said line circuit controlled"
- g8 'gver said subscriber’s line for operating said

1,772,887

signal lamp to indicate & call, a signal lamp
i said cord circuit, means in said line cir-
«aid first means to normal
operation of said sec-
ond signal, said first means being . reoper<

6. A telephone system including a calling
and a called subscriber’s telephone line, line’
circuits associated with said telephone lines,
a cord circuit for interconnecting said lines,
a signal lamp for said line circuit, a line
relay and a signalling relay, said line relay
controlled over said calling line and opers’
signalling relay to oper-
ate said line circuit signal lamp to indicate
a call, a cut-off relay for said line circuit

operable upon the interconnection of said

line circuit and said cord circuit to efface sdid”

signal, a second signal for said cord circuit,
said line and signalling relays adapted to
operate said second ‘signal to signal ‘for a
disconnection when said line relay -is ener-
%ized after said line and cord circuits havé

een connected. R
1. A telephone system including line cir-
cuits, multiple calling signals for each of
said line circuits, multiple jacks and associat-
ed multiple visual signals for each of said liné®
‘circuits, mieans controlled over one of said
lines for operating its associatgd‘;multi’le
calling signal, operator controlled means ?or
operating the multiple visual signals associ-
ated with said line, and signalling means 1n°?
dividual to said line under operator control
for signalling over said line.

8. A telephone system includiné a line cir-

, i ¢ ¢e in mul-
tiple jacks, multiple calling signals and mul*"

‘tiple visual signals associated with said jacks,
_repeating coil connecting. said jacks to said
line circuit, means

for applying signalling
: to cause the operation
of said multiple calling signals, and oper-
ator controlled means for effacing said call-

‘ing signals and for operating said. visual

gignals. = BRI ‘
9. 'A telephone system including a_ling
circuit terminating at the central office- in"
multiple jacks, multiple calling signals and
multiple visual signals associated'with said
jacks, a repeating coil connecting said.jacks
%o said line circuit, means for applying sig-
nalling current to said line to cause the oper-
ation of said multiple calling signals, oper-

“ator controlled means for acing said call-
“ing signals and for

operating said visual
signals, and ringing control apparatus indj.
yidual to the line under operator control for
supplying signalling current through said re-
peating coil to said line for signalling there-

over.” .
10. A telephone system. including a line

éircuit terminating at the central office in
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20 at each of said substations for operating the

o Arrassr AR 7

multiple jacks, multiple calling signals and -
multiple visual signals associated with said. -
jacks, a repeating coil connecting said jacks

- to said line circuit; means for applying sig-

"5 nalling current to said line to cause the oper-
ation of said multiple calling signals, oper-
ator.controlled means for effacing said calling
signals and for operating said visual signals,
ringing control apparatus individual to the

10- line under operator control for supplying sig-
nalling current through said repeating coil
to said line for signalling thereover, and a

- cord cireuit provided with a supervisory sig-
nal controllable by apparatus Andividual to "

15 2nd associated with said multiple jacks: .

11. A telephone system including line cir-
cuits terminating at the exchange in line and
cut-off equipment, telephone substations con-

~nected to said line circuits, a source of power

- line_equipment associated with - the substa-
tion’s line circuit, a second source of power -
associated with said line and cut-off - equip-
ment, and operator controlled means for con-

25 necting said second source of power to its
associated line circuit: Ceoel
Signed by me at Chicago, in the county of
Cook, and State of Tllinois, this 27th day of
September, 1927, - = S
- 30 i - BERT'A. WALLACE.
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