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~ in calls incoming to an exchange may
~ handled by ¢ my one of a plurqllty of oper-

ators.

Among the ob]ects of this invention is to |

provide 1mproved means for concentrating

“traffic incoming to a telephone exchange.

1Y
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This invention relates to telephone sys-

tems and more particularly to systems where-

be

This object is attained in accordance with

“a feature of the invention by the provision
of a two-movement line finder having per-

manently associated therewith a connecting

link

plurality of nmltlple AaNSWering ]acks By

‘this arrangement a call orlo*matmo' at any
~one of a plurahty of lines acce551ble to the
finder comes into the exchange over

the connecting link and 1s dlsplayed at a

plurality ot operators p051t10ns by means.

~of multiple line lamps.
Another feﬂture of the mventlon re81des_

in the provision of a slow releasing relay

~vision of a testing

1

e

40

ator’s

_ Cucmt
. A still fm ther featme resmles n- the pm—
vision of a group of keys common to a
plurality of connecting circuits, the actua-

D - 1110' circuit.

associated with the line. finder which- per-
" 1its an operator to disconnect, her connect-
: mn- circuit from association with the line

ﬁnder without releasuw the hne finder.

connecting circumt “which operates in re-
sponse to the connection of the connecting
circuit to a busy line to short-circuit the

answering  supervisory 1elay of the con-
‘necting circuit, thereby preventing its oper-
ation to effect, the connection of -the oper-
tolephove set with  the connectmg,

tion of one of said Leys causing the applica-
tion of ringing current to the calling end

of the connectuw circuit, and the actuation
“hook, whereupon a circuit is established

extending from grounded battery

of another of sald keys preventing the ap-
plication of ringing current to the connect-

by means of which the connecting -circuit

x4

% ut{)m atically
nary line and a trunk and whereby the ap-

» plication of ringing current to the trunk

By means of the present

was prevented.

“arrangement a standard method operation

1S achleved whereby a key of some nature 1s

always operated whether the line connected
to be a regular subscrlbers line or a

terminating at an exchano*e in a
1 a group having access to a line
and a. link clrcult D, telnun&t111g 1n a.
plurality of multlple answermcr jacks at a

telephone exchange. The str ucture of the

" located,

A still further feature resides in the pro—:_
relay in-an operator’s

Heretofore expensive and com-

.phcated arrangements have been provided
right-hand armature of cut-off relay

over the subscriber’s closed line loop, 1nner'
armature and back contact of relay 102 to
ground. The start relay 100 1s common to

differentiated between an ordi-

‘start lead 103 of the regular

“trunk ;selector or lme ﬁnder F, prowded that thlS'

Serlal No 676 610

Ilne and a,t the a,me tlme the cu*cultg fue' R

ratus 1s achieved.

greatly 51mp11ﬁec1 and economy in app%—_j

Still  another feature of th1s mventmn |

-1"681(168 in the provision of means in a manual.
cord or connecting circuit for automatlcally

1601st611110' a call

a0

The mventlon will be 1*ea,d11y understood

drawmgs o
- In the drawmgs

from the following detailed description

‘made with I'eference to the accompanymfr 85

Figure 1 shows two éL1bstat10ns A :amd B

nder F,

0

switch or hine finder 1s of the general type

disclosed in the Patent No. 972 S74—DB.

Kugelmann—October18,1910,and is ada,pted
in its present dﬂclosure to accommodate .
group of one hundred subscribers’ lines.

B = T

The sw1tch is a two-movement SWltCh Ity

first movement (vertical) selecting a O'roup

~of ten lines in which the. oa,llmg line is
(rotary)
'Selectmcr ‘the. spe(;lﬁc 11116 n the selected

-and 1ts second movement

oroup..

Iig. 2 shows the opel ato:t S connectmg or
link Cll‘Clllt C which 18 adapted to oomplete-; __
‘connections between the calling

subscribers’

“y

lines such as A and B and a station on the...

Afour-party line L. The common .ringing .
equipment employed in signaling the vari-
ous subscribers on the party lme Li1s. a,lso; :
~shown in this - -
In  the followmﬂ' descmptlon the sub-
scriber at station A will be con51dered the
~calling subscriber and any one of the four
partles on the line L the called subscriber. *

10111'6

LY

HH

The: subscrlber at statlon ‘A to initiate
a call removes the recewer from the switch- -

the winding of the start relay 100, WlIldlIlD‘

through

100

of the 11116 relay 101, back contact and

a group of ten lines.

102,

105

Upon -operating, the. start relay 100 con- -

nects, at its contacts 10/1L ground to the 1n-

irst choice

10



55

. SWltch 18 ava,llable for use.
on the drawing by the lead 105, the in-

start lead 103 is adapted to be cut through
to the next Succeedmcr sw1tch 1f the ﬁrst'

switch 18 busy.

13

relay-100.

As mdlcated

~Assuming the sﬁmtch I* to be free to han-

dle the incoming call, the stepping relay 106
now operates in a circuit extending from-

orounded battery through the Wllldlllﬂ' of re-
rhy 106, armature and “back contact “of the

vertical mwnet 107 armature and back con-

tact of the mta,ry m&onm 108, contacts 109

~of thezoff-normal mwtch 110,
and outer 1101t lwﬁd arnigture of the otl-

normal 1elw l] Lo in‘start lead 103 to gr Jund

st the conmus IOL and avinaturve of ihe start
As soon as thie stepping velay 106

- opetrat e%; the vertical magiet 107 operates in

-.--_.'1"‘186 of the switch b"f'uc:hes to ‘the
due to the operation of the vertloal magonet

a cireuit eﬂend nge :‘me orounded battery

‘through the Wmdl ng of the vertical magnet
107, back contact and right- hand arnmture_

of the transfer T’el‘w 112 front contact and

armature of stepping 1*@1&}? 106, and thence

~ to-ground on the in-start lead 103 over the
The " vertical
magnet 107 in operating raises the brushes
of ‘the switch ¥ one level, and in addition
“opens the circuit for the steppmn relay 106.

cireuit hﬂ*‘embefore traced.

The stepping relay. 106 in releasing opens

“the circuit for the vertical magpet 107,
Upon the

whereupon this magnet releases.

irst level

107, the off-normal gwitch 110 is wtu%ted

3 whereupon the circuit for the steppmg 1ehy |

1068 1s tT*zmsfe ‘red from ground on the in-
- gtart lead 103 to o*round at ‘the back: contact

‘the called line is located on the
‘the switch or line finder F, the transfer re-
“lay 112 will operate throug:h the commutator

- and armatme of the start T‘ela
~ ‘event that the calling line is not TYocated on

50

| :"fthe ch cf}nfa 3 9?011.1{1 on the h!,mtmfr relay
- | 2 Lmnsfers the in-start relay

‘ductor 105 ]8‘1dlﬂ0 to the next switeh so that

6o
- should another subscllbﬂr stich as B initiate

and right- ha,nd armatm*e of thﬁ hun‘tmo' re--_

 lay 113.
40

"The winding of the transfer 1elay
nowconnected thf'ouﬂh the commutator b]: ush

114 to the first com mutabor seoment 115, If

segment 115 to greund at the contacts 116
100. In the

tinue to-operate altern atel*y to the around at
f‘the back contact and armature of the hunt-

ing relay 118, until the verticdl magnet 107
_‘fhis raised the brushes to the level in which
the cal ling line is located, at which time the

tranefer relay 112 wiil opera,te through the

‘orounded commutator segment, and loch to

"113 -
Upon oremtmg,_the transfer 1‘ela, 112

substitutes the rotary magnet 108 for the

vertical magnet 107 1n the stepping circuit

with the %teppmo relay 106. The stepping
relay 106 and rotary *naﬂne‘r 108 will then

* "-operate ixlternately to cause the switch T to_

search of the lellnﬂ' line.
~When the line 1"e1'1y 101 oper: qted 1’5 Con-
nected - 0101111d to the terminal 117 on the

~111111t1ple bank, and as the rotary magnet

b:lt,k contact

: mult
'iLaCL
“throu

‘brush

112 1S

irst level of

‘to' operate
‘erounded battery through the winding of re-

1a Y 128 left h?ﬂd armatt

| ’mct of 161{“,

tHe first level of the SWltGh the stepping re- "t%t and 1*1@11’[ hand “armatiure of 1

lay 106 and the vertical maﬂnet 107 will con-
vides a

' letch

to e‘{tend the call.

- _1_,588,437

rotate 1‘cs brushes in the

108 advances the brushes to this line, the

‘hunting relay 113 operates in a circuit ex-
'tendmﬂ from grounded battery, through the

wmdmg of relay 113, outer left- hand ar-

mature and back contfwt of off- J.mfmal relay
111, brush 118, terminal 117 to eround over

'...he front CO,ﬂtﬂCt fmd

1*:11a,LL11"e 0{ uhe 11*13
relay 101. S -

Relay 118 in opemtmf} ‘Temoves ground
from the rotary stepping circuit to prevent

further rotation of the brushes at switch F.

At its armatures 119 and 120, relay 113 con-
nects the tip and ring conduetor of the call-
ing line to couesnendmﬁ terminals of the -

ple ]f{cks L,;O 140, 150 and 160. In at-

*

ng its a1mauure 191 relay 113 closes

line. - -
Relay {99 now Opel“”ttﬂs in a circuit ex-

Le].ldlﬂﬂ from erounded battery through the

left-hand winding of relav 122, middle ar-
mature and back contact of cut- off relay 123,

front contact and armature 120 of relay 113,
and terminal 125 of switch F, -_

194

.l-.-lr.l-

over the closed subscmbﬂrs line loop ter-

minial 126 and brush 127 of switch K arma-

ture 119 and front contact of relay llu, back
193 10

o*round th*"'OLWh the 3"10'1 hand Wlﬂdﬂl”‘ of
100

relay 122, Tl’le wmdmoq of relay 12 2 arf_.. of

contact and outer armature of relay

low resmmnc@ and tl"@]‘ef(_}?e when £l his relay

whereupon these relays release.
tablishes obvious circuits. for the line lamps
At its e Ft hand : armature
in a ciccuit extend: ng

29, to f:*r'mmd at the frm t con-
elay 113,

118 fmd an energizing eirenit 1"01" the off-

“normal T'ehy 111, b@th of which eiren 1t% ar'

~ohvious.-
ground at the contacts 129

Relay 111 1 pemtmg; locks

Wltch 11*’) and
15 restornd to normal."

a call, the second line finder would function
At its inner left-hand

armature relay 111 prepares a circuit for

the release- maﬂﬂet 1%’2, the Lomwlefmn of

par-tieular level in

I"'\-.:"q-

X

ﬂh the ,s-,leeve conductor of the Cfﬂlmrf '

Y of the oif- *101:111:511-_
will Pot release Il'ﬂull the
In-attract-

S 1ng its outnr right-hand armature relay 111
103-to the con--

=0

is connected to the calling line, the line re-

Tuy 101 and the start rn]ay 100 are shunted,
Relay Lr_;'

‘in attracting its right-hand m*mw’mre es- 103

131, 141, 151 and 161 causing these Iamps to

‘be 1111111’1111%‘1
relay 122 caus 5 tlﬂe slow releasing 1e]fw 128
from

110

e and front con-

__ Slow 1"616%1‘1“ relay 128 in operating pm—zil_ﬁ_
ﬂmw helding C;“(*mf' tor reiay |

P20

(2 -



'Wthh is effected when the huntmcr 1elay 113_
‘restores. At its outer left-hand armature
‘relay 111 opens the hunting lead, it now be- -

~ ing noted that the hunting relw 113 is held
& operated under the control of the calhno' _

- | " 1e1ay 203 operate at this time and momen -

subscriber.

- An operator at t1e telephone exehmo'e,'
upon noting the illumination of one of the

line lamps 131, 141, 151 and 161, and who

10 1s free to answer the call, inserts the plug

200 associated with one . of her connecting

circuits into the jack, such as 130, 1oceted_-

at her position, whereupon a cireuit is es-
tablished extending from grounded battery,

15 through the lower ]eft—hand Wmdmg of re-

| peatme coil 201, winding of supervisory re-

- lay 202, ring contacts of plug 200 and jack
- 130, front contact and armature 120 of relay
113 brush 124, terminal 125, over the closed

- 20 subscriber’s line loop, terminal 126, brush

127, armature 119 and front contact of relay

113 winding of supervisory relay 133, tip
centa,ets of jack 130 and plug 200, to ground
‘through the upper left-hand Wmd111g of re

o 25--"peatm0’ coil 201. Relay 133 operates in this
cireuit and establishes an obvious circuit.

for the cut-off relay 123. Relay 123 at its

two outer armatures disconnects the c*w;tteh_'

line relay 122 from the talking conductors,
and at its inner armature substitutes a new
holding circuit for slow relay 128, it being

30

noted that the original holding elremt for

“relay 128 i1s opened by the release of relay
.

1131, 141, 151 and 161 to be extinguished.

'- Relay 202 also operates in the above tmced

- circult, preventing the illumination of lamp

904 at this time and connecting the listening
relay 205 to the sleeve conductor of the cor d
whereupon this relay operates in a e1remt

- 40

- extending from grounded battery, through

the W’lﬁdlﬂﬂ’ of 1e1ay 205, normal malke- be
~ fore-break contaets of relay 206, armature

136 and terminal 135 of switch F, winding
of the line cut-off reley 102 to frround Re-
lay 205 in attracting its lower arma,tme dis-

connects D'round from the winding of. the

 test leley 203 and in attracting 1ts other

set, indicated at O. T. to the talking con-
o ductors of the connecting circuit C. The

SR |
-y '

cut-off relay 102 operates in the circuit a,beve,._

~ traced to cut off the subscriber’s line relay

101 from the calling subscriber’s line. Al-

60 though there is an apparent tendency for a

~may operate from grounded battery through

a5 the winding of rehy 205, normal make- be-_,
L -:Eore-—break contaets of rela,y 206 armature

122. Relay 1922 1n retracting its right-hand

“armature causes the multlple line 1a,mps,f
sleeve circuit to hold the subseriber’s cub- OF

° and front contact of relay 202, sleeve con-
tacts of plug 200 and jack 130 front con-
tact and armature 121 of lelay 113, brush

armatures connects the operator’s telepnone

“race at this time, between the listening relay
205 and test reley 203 (it being ebvmnc* that
with relay 202 operated the Fest relay 203

912 and back contact of relay 206, winding

of test relay 203 to ground at the back con-

tact and lower armature of relay 205) relay
202 is made slow-to-release so that should

tarily short circuit relay 202, relay 202 will

“hold up until relay 205 operetes to open the

circuit for relay 203.
- The operator now aseertems the detfuls of

"_--fmd front contact of 1elaV 202, armature

5
the call from the calling subscriber, and -
~upon learning that a subscriber on the line L
18 desired, she makes the usual busy test on =~
“the line L and finding the same idle, inserts '
plug 208 into the ]&Gk 207 of the desired
Jine. As a result of the insertion of plug

208 into jack 207, relay 209 operates in a .

80

circult extendincr from grounded battery

through the winding of relay 9209, back con-

tact and right- hfmd armature of relay 210,

relay 206, which relay thereupon operates.

In attr aetmfr its armature 212, relay 206 re-
‘moves the wmdmo' of the test reley 203 from

sleeve centecte of plug 208 and jack 207 to, '
ground.. Relay 209 in attracting its’ elma o
‘fure 211 establishes an obvious elremt Tor

the sleeve eonduetor of the. ANSWering e11d: |

of the connecting. circuit C. At its arma-

ture 213, relay 206 locks up to the sleeve of

the eelhnﬁ end of the connecting circuit and
at 1ts armmture 214 it ‘opens the. circuit for

2
i

the listening relay 205, whereupon this re-

and also connects battery to the answering

lay releaees dlseonﬂectmo' the operator’s
telephone- set from the eonneetmg circuit,

100

relay 102 operated. The current from this

battery is not sufficient to operate the mes-

sage IeOJSter magnet 166.- In attracting its

armature 215, 1e]%y 006 closes its contacts
216 and 217 for purposes whleh wﬂl helem- _

after appear.

-Relay 218 now epe,._ates in a cireuil - ex-

‘--tendmﬂ' from grounded battery, over the
“back: eontqu and onter right-hand arma- °
ture of relay 220, winding of relay 218, ﬁla~ |
ment of lamp 221 back eontaet and arma-
ture of relay 222 to oround at the contacts
216 and armature 9015 of relay 206. The

Jamp 221 is illuminated in this circuit. Re-

lay ! 218 in operating causes the charge reley

105

110

219 to operate over an obvious cuemt m -

“order to prepare the message register mag-
‘net 166 for operation. The magnet 166 auto—
‘matically operates when a ealled subscriber "7

answers, as will hereinafter appear.

120

Should the calling subscribers request a |

“party M” eenneetlon, the operator actuates
the key M’, thereupon connecting ground to
1ts eontacte 237,238, 239 and 949. At the -

contacts 237 a elremt 18 estebhehed from

oround-on- the contacts 23! over the con-
ductor 2438, armature 244 and front contact
of relay 209 winding of relay 245 to battery

end O*round Rela,y 245 opers ates n thls

125,

130



circuit and in attracting its two outer arma-

W

tact and inner lower armature of relay 245,

- armature 249 a"ld front contact of 1e1fw-

tures removes -the short cir mit from the
ring-back tone condensers 246
1ts inner lower armature 1elaw 245 locks in
‘8 cireuit which may be traced from. ground-

and 247. 'At

ed batt

|._-

armature and back contact of marginal 1emy

253 to ground at the contacts 216 and arma-
At the contacts 238
of key M” a circuit 15 established which mayl'
just tr aced 1s not, suflicient to cause the opera-

ture 215 of 1"e1ay 206.

he Ll‘ﬂccr‘l from ground at the contacts 23 38,

"_”1209 winding of relay 252 to battew aml

-__'10*"1{3 itself in a ci 1‘(:111!; extending
mouncted battery, thro 15111 the Wmdmﬂ of -

der L7

~tion.

- Relay 2 256 operates 1n this circuit and at its
5 right- hand armature locks itself in the same

| gmlmrl |
and in attracting its right-hand armature

T elay 945,

Pel ay 252 0}3@1"&{,9 1 this cirenit
from

rela v 93
arm &t ure

, dront contact and right- haml

Off relay 252,

the: cun tact 210 and ar mature 215 of 1e1av
206. At its inner left-ha nd armature
252 prep_ues a cireult for relay 254, v*hw:
will be “omp}
At its outer left- hand ar matm

252 pr epmea a cireuit for the transmission of

a- special code of ringing current, as will
“heremaiter appear.

_ At the conta (‘tfa 249
key M’ a circuit is. estabhs}md from or

‘at the contacts 2492 of key M’ mmat are 255
and front contact of relay 209 through

411&

winding of relay 256 to battery and ground.

100 ang circult as hereinbefore traced for

relay 256 connects ground to t

iett-]

cireuit C, and at 1tS outer hand arma-

ture it prepares the tip side of tl"te connec-

~tion for the transmission of ringing current.
- At the contacts 239 of key N 2 clrcmt.. 18

45

- for the start relay 209, which relay hhem- --
upon releages, it being now understood 1
the relavs
_ground at the Cﬂﬂtu‘?t 216 of armature 215
of relay 206. ' L

o B
it

- tact and-:

g tﬂﬂvp’iﬁeﬁ f.! a) ‘il;,:g e ;_,frri t_?;lﬂ EI{JLA i}j"‘j

established for the left- ha:a@ wmbm,,ﬁ; ot
relay 210 by way of the arm atu 59 cmd
front contact of relay 209, Rela 10 oper

ates in this circuit and locks thmuﬁh 1if;~,

- _1"1;11113-—11111{1 winding to ground on the sl 2evVe
0t the calling end of thﬂ connecting

,
.5;.

cireutt
Relay 210 in operating opens ube cirenit

C.

’l‘!u
245 2{)6 &qd 292 are locked o

While the brush of mtelrupte 258 is on a

‘conducting segment, current from battery 257
~ flows over the conductor 260, over the nor--

mal malke-before- bieak contqcts and wind-

ing of rehy 2&4 to-grou 1(:1 at the front con-
armature of relay
113 l‘lﬂhu hand armature.
-relay 254 locks UI’*%L *he (,fmtml ot relay
current now

inher lett- h‘l
252. In attracting

252. A special code of ringing

s

TINging

of rehy 24a tip c
1ack 207 to oround through the bells™ at

‘the ringing signal, but the subscriber

| "*1" mature and back
coritact of marginal rels 'y 235 to ground at

relay

¢ 1 the fellowing dﬂqcrm-'

1‘{313? ~

of
cund
the sleeve relay 210 to opeérate snd lock
“widl

relays 252 -and 254 ‘do.‘not- enter into the

Relays 245, 256 and. 210.
5 100

- W

- At its 1nner left- hzmd %rmﬁtw*e_
ring con-
(ffu ctor of the caanrr end of th conneci ing

‘3“"‘? _1 ft-hand mrnﬂﬁh "*1‘11 Luﬂ-‘f conia L

1,558,437

| Cuirent upply through the inter mp‘rer 262,

conductor 261, front contact and left-hand
armature of relay 254,

outev Teft-hand amntuf'e of relay 252, left-

Teft- -hand almatme and front contact of
relay 256, front contact'and upper armature
contacts of plug 208 and

wand armature -and back contact of relay

tery, through the winding, front (301’1—7-“"3’09 winding of marginal relay 233, outer

front contact and

10

st@tums M and J. The cur 1"cnt in the circuit -

tion of marginal relay -253 -at this time.

Both Subscmbers at stations M and J hea:

nt.

80

station M Tecognizes the code’ and - Etﬂiﬂ’fel"Sf

the call,

not answer the call, | y
Should the calling svbﬂcuhel ﬂ.al{ for a

connection with the subscrlber at station J,

,vhereas the subscriber at J does
not recognize the 51gnal as his, alm does

85

the operator actuates key J’, thereby con-

Hebtl‘lb ground to contacts 961, 262 and 263,
261 CAUSES 1"ehy_'_ -
90

ne closure of the contacts
45 to 0]3(—31"211:6 1n the same. manner as de-

scribed in connection with the operdtion of

key M.

lar to that described in the prévious connee-
Lon.

be noted that when key J” is a@tuqtﬂd

ringing opcratm

i operating periorm the same functmns as
.he}:embe fore describeéd 1n connection with
the previcus signaling operation. A circuit
for a spedial codﬂ of ringing current now -

traverses a path which may be traced frow
the ringing current supply through the inter-

~ rupter 261 conductor 265, back contact and

Thc closure of the. c¢ontacts 262
catises relay 256 to opﬂmfe In & menner sinil-

.T‘;m closure of the contacts 263 CAUSLS

105

cuter lef i}—ﬂ‘?ﬂd armature of relay 252, left-
hand armature El“’ld back. coataet ot u,]w

209, through the winding of marginal relay

23‘3 01113@1" left—hand armature and h{)m

COHt ct of relay 256, front contact and upper

‘armature of relay 245 tip contacts of plug

208 and jack 207 to oround through the

bells at the subscrlbers stations M .;.,‘ﬂd J.
The subscriber at station J responds to the
sionaling ‘current ‘at this time, whewm mn |

snbscmber M does not hﬂed the signal. -
Upon a request for a

267 and The same relays which were

'--owerated 111 response to - the acumhon of
laey M’ with the exception of rﬂLw 256,

are now operated so that the path for bh@
ringing. current may be traced from the

rupter 202 conductor 261, fI‘OHb contact and

left-hand .;uma,tme of wlay 254, front con-

tact and outer left hand.umlmme r}i 01"1

{}{36

116

“party 22 connee-
_tmn the operator actuates the'key R’, theve-

by connectmg coround 1o the contacts 120

125
ringing current supply. throuf‘rh the inter-

120



tact of relay 256, front contact and lower

_1,'533,43“7

of relay
253, outel leff-ben { ermatme end back con-

- armature of relay 945, ring contacts of

~are actuated in response to this signaling
at station R Tecog-

10
15

20

30

49

45

50

60

back

- 85

| obmoue

tacts of

plug 208 and ]ecn 207 to ﬂroun”l through

the subseribers’ bells at S‘L‘ltlon% R and VV
Though the bells at both stations R and W

Lmren{ the subscriber
nizes the code as his signal and answers
the cull, whereas the ewbacnba at W does
not heed the signal. |

Should the mlhnw subscriber 1equeet a
“party
ates key W', theleupon Lonnectmg oround

to the contacts 270 and 271 so that only

relays 245 and 210 of the ringing relays op-
erate, the circuits for these u,laye now being

265, back eontect and outer left- hand arma-

tule of relay 252, left-hand armature and

back contact of relay 209, winding of mar-
ginal relay 253, outer 1e£+ hand: aunfttule

and back contaet of relay 256, front contact.
and. lower armature of relay 245, ring con-
tacts of plug 208 and jack 207 to ﬂroundf
through the subscribers’ bells at et*rtmns R
‘The subscriber. at W only, recog--

nizes this code and proceeds to ANSWer the
| energized on the cord cn“cmt ba,ttery

~ should be noted that relay 219 is so adjusted =
as to hold operated untll 1e1a,y 220 has closed

'1emox es the receiver from the sw*ltehhoox . 1ts contacts.

the condenser 972 1is short circulted and a
new circuit for the ringing current is es-
‘tablished which may be traced over the
original ringing current circuit as far as
the subscriber’s line and then through the.]_--SPeCtWe switchhooks.
transmitter and receirver SWltCthOk Con-

tacts to ground on either the ring or tip

and \V

call in the usual manner.

When the desired par ty at a etetlen sueh |
as M, in response to the incoming ewna,l_-

conductors of the connecting elrcmt de-
pending upon whether or not- reley 256 Was
operated.

fect that the condenser 27 9 18 short cir-.

“cuited, the resistance of this circuit is suffi-
clently reduced so as to permit this relay

to operate. Relay 253 1n operating opens

the locking circuit for relays 245, 256 and

952, releasing them if operated thereby .
~ restoring the ringing equipment to normal.
.and also opens the original energizing cir-
cuit for the oﬂ" normal relay 111, Wthh re-

XVhen the called Subeember responds, a cir-

cuit for relay 222 is established which may

be traced from grounded battery, through
the lower

209 Wlndlntr of ma,rO'lnal 1ela,y.'

W7 (,onnecuon the operator actu-

he ringing current path may
now be tr aeea._l from the ringing current sup-
ply through the 111t61111ptel 264 conductor

nection. -

Creases the flow of curr ent in the 0the1

This circuit includes the wind-
ing of marginal relay 253, and due to the

right- hand winding ot Iepea,tlnn' ':
coil 201, WlIldlIlU‘ of relay 222 ‘back contact
" and lower armature of relay 245 ring con-
plug 208 and jack 207 over the
- closed snbserlber s line loop, tip contects of
]aek 907 and plug 208, upper armature and
contact of relay 945 to ground through .-
the upper right-hand w;tndlnﬂ of repeating
coil ‘301 Rela,y 222 1n opelatlno opens the

.....

circuit for the suljerwsory lamp 291, whleh'-'_

thereupon 1s extinguished, and est ebh hes a
circuit for the slow opera,tlno* relay

, through the winding of reley 220,

220,
which circuit may be traced from crronndedf ‘
‘battery

Jeft- hend ermeture and back contact of
slow releasing relay 218, front contact and

:_7..0 o

armature of relay 222 to ground over the

“contact 216 and armature 215 of relay 206.
“Relay 218 1elea,sed when 1eley 222 operated
~Relay 220, operating in the circuit just
traced, connects the hlgh voltage battery 275

to its front contact and left- h&nd a,rmeture

whereupon current therefrom flows momen—,-
~tarily over the front contact and armature
of the slow to release charge relay 219,
sleeve contacts:of plug 200 end jack 130._-

front contacts and armature 121 of relay
113, brush 136 and terminal 185 of sw1tch:-
I to oround through the winding of the
*'messetre register magnet 166. The magnet
166 1n oper etlng on “this momentary pulse
causes the message regleteunﬂ device to
Relay 220 in
operating locks_ to ground on the contact
216 and armature 215 of relay 206 in order -

operate to 1eﬂ'1ete1 ‘the call.

to prevent further registration on this con-

out part of 1ts winding and thereby in-

Magnet 166 in operating shunts-‘

part |

75'-
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SO that her eafter such ma,ﬂnet will remain.

It

tion between the calling and called sub- |
scribers has terlnlneted and the subscribers- -
have replaced their recelvers on thelr re-

133 1s opened Whereupon this relay releases
and opens the circuit for the cut-off relay
123. Relay 123 in retracting its two outer

‘When the calling subserlber lnnﬂ's up the' |
receiver at the termlna,tlen of the conversa-
tion, the circuit for the supervisory relay

110°

armatures reconnects. the switch line relay
192 to the switch. At its inner armature,

relay 123 opens the holding circuit for slow__- o
115
Relay 128 in

releasing relay. 128, which relay after an
interval, restores to normal.

1etrect11n0' its armature, opens the holding

circuit 10r relay 113 Whleh relay releases

lay, however, is held opemted to ground at

At its

120

the contects 129 of the oft- normal SW1teh -
110. | R
Relay 113 in 1616&81110‘ its left- hand arma-
‘tures, disconnects the t1p ring and sleeve. !
brushes 127, 124 and 136 ef the line finder I
from the mulhple answering jacks.
‘right-hand armature, rehy 113 connects
or -ound to the winding of the release magnet -

1.)2 by Wey of the 1 11111e1 left hend armatme 130

125

100
It will now be assumed that the converea- o



16

lamp
from Gmunded battery, armature
front contaet of relay 208, armature and:
back contact of relay 202, filament oif lamp

Liad

and fmnt contact of re]ay 111 ‘whereupon,
the release magnet 132 opemtes to restore
the line: ﬁncler to- normal position. When
“the line finder returns to normal, the off-
normal. contacts 129 are opened, Whereupon- |
relay 111 releases disconnecting the release
magnet from ground at the. right-hand ar-
ratus:

mature of 1'elay 113. ~The SWltCh appat
and: all equipment shown in Fig.
10w in normal position. -

1 are

L 204, oomactg 21{ and 216 .md armature 215

2
P

~ SUPErvisory rel ay

LT

30

35

- operation of’ 1e11y 206.

40

50

2 lamp.

206,

of r elay 206. The illumination of lamp 204
“at: this time serves as 2 dls'“onnect ﬂmnfll to:

the operator. = = .
- When the called party res’roreﬁ the Te-
ceiver to normal, the cireult for the. calling
2 1s opened, whereupon.
221 1s: 110'hted over a circuit extending.
from gr ounded battery through the filament
and armature of

Ielay 292, to ground- over the. coptmcts 216.

of lamp 221, back contact

and . armature 15 of 1‘@1'137 2086.
- Upon receipt of a m&ﬂonneut mgnq

opei ator may proceed to take down the con-
Upon withdrawing plug 200 from
jack- 180 no cord cireuit eqmpmept 1%: afl-
fected, since the sleeve conductor of the
answeuﬁg end of the cord is opened by the -

nection.

releage oOf 1‘61&“‘8 202 and 219 and by the

plvg 208 from jack- 207 caunces the opening

of the locking ¢ircuits for relays 210 and
Relay 206 in, releasing its armatures,
opens the circuits for the lamps 204 and 221
whereupon these lamps are extinguished’ and’
2lso opens the locking circuit for relay 220;
- .Whereupon this 161&}7 re]eqses
- elrenit- eqmpment is now n **101'*111%1 condl--

The cord |

tmn.: -
Relay 128 aqsoclated w1th the line ﬁnder

P s made slow: 1*eleasmﬂ 50 as-to enable an
Operator to remove the answering plug 200
~from the jack: 130 Wltﬂout causing the re-
: 1 sase of the line finder.

is withdrawn from. ]%}' 130 and  when the
subscriber at station A is on the line, relay

135 releases. and opens the circuit for the
- cut-off rela
- tracts its: QTN G tures

128, which relay thereupon re-

- cuit for 1ela} 128, but at its two outer arma-

- 60 relay 122 to the calling line and this relay
--1111111e(11a,tely operates over the closed sub-

“seriber’s line loop, and at its left-hand’arma-

tures, relay 123 1'eCOnnects the switeh line

ture est%thhes anothﬂr holdmﬂ circuit for

relay 128, which relay therefore remains
- operated. and. prevents the release of 1*elay

When the calling subsellber hallo's up,'_
the circuit for the answering cord supervi-
sory relay 202 is also epened so that the 1

202 -1s- Lﬂhted over a circuit extending.
21&L nd._

rent

thé :
is located attempt to answer the mﬁomlngf

The withd 1'awa1 of

‘of the calling hne the battery on. the sleeve

When the plug 200 of the second cord,

tening relay 205-of the second cord:
‘second cord test relay
erates to short circuit the second cord super-

visory relay 202 and prevent its operation.

In retracting its mnner-
armature, relay 128 opens the holdmcr CclT- .

llo and the Subsequent opemtmn of the.re- |,
lease magnet 132. At its right-hand arma--
ture, 1‘81&}7 122 again causes the illumina-
tion: of the. multlple line lamps. Should the
calling subscriber flash under this condi- 70.
tion, relay 122 will follow the swwtchhook_'

“actuations and cause the flashing of the line -

lamps. Relay 128, however, will remain

- operated to prevent the rele 1se of the 1111@.—
-~ finder. - - 5

If the calhnw subscmber 10 the premous:_{
deseriptions 1‘ﬂquested a connection which
necessitated the employment of a trunk cir-

cuit wherein no application of ringing cur-
rent is required, the operator would llluelt |
plug 208 into the trunk jack 280 of the se-..

'3
.t

Tected trunk and actua te the trunk key T. .

The same relays which were operated when
plug 208 was inserted into jack 207 operate
upon. the insertion of the plug 208 into the
trunk jack 280. The closure of contacts 281
of Ley T canses relay 210.to. operate and-

lock to the s]eeve of the calling end:of the |

connecting cireuit, and the disconnection of-
the common 1111@*11’10 keys as 1n-the preceding 99
--desmpt]onfs Wlthout causing. ringing cur-
to be applied, since no other'rmgmg--_
1*61.;1% are operated. - e
Should 2 second opemtm* such as an op- .
erator at the position at which. lamp 141 95

call, after the operator at the position at.

-Whl(;h the line 131 is located, has inserted

the plug 200 into the ]ach 130 she would:
be prevented from doing so in the following -

manner. Upon. the insertion of. plug 200 _
ot the first rcmd into the jack 130, the sleeves

100

“of the jack 130 and all the multlple jacks.
‘became a busy potential by reason of the

current flow thrmwh the winding of relay 10
9205 of the first cord in series with. the
winding of relay 102 in the line ecir-
cuit,- W,Vl’len a Second operator inserts one.
of her answering. plugs into the jack 140 110
- thereof causes the tecst relay 203 of the secondl
cord circuit to operate in a circuit extending.
from battery on the sleeve of jack 140, sleeve -'
of the answering plug of the second cord,
armature 212 fmd back contact of relay 206*
winding- of test 1ela,y-
208 of the second cord to ground at the
back contact and lower amla,ture of the lis-
The .
903 thereupon op- 20

115

Since relay 202 of the second cord cannot.
operate; the circuit for the second cord listen-

ing relay 205 is held opened: at the front
contact of the second cord relay 202. There-

fore, this relay cannot operate and the second
operator’s headset. cannot be connected to
the calling line. Under such a condition, . .
the operator upon recelvmfr no commumca-“' 150
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Hor
operated posmon and means responsive to-
** the seizure of said link circuit at said tele-
phone exchange for deenergizing said relay
and memtqmlng sa1d hne ﬁndel n 1ts opei- '
~ ated position.

10 finder to normal position.

1,588,487

 tion from the. calling subscriber ancl notlno

the dead condition of her headset, reehzes

that the call has already been aneweredl :

and removes her answering plug from the
multiple jack 140.

~ The jack 170 1s employed in es tabllshmﬂ &
connection to the subscriber’s lme A o
U -~ exchange for placing said line findeir under
the control of both the subscribers on the
calling ine and the answering operator at
‘saxd exehanﬂ e,
- controlled by said last mentioned means for

What is claimed is:
1. In a telephone system a telephone eX-~

change, a link circuit terminating therein
in a plm ality of multiple jacks, a- plurality
of telephone lines, a two-movement line
finder actuated in response to the initia-
call on one of said lines to con-
* nect the calling line to said link circuit,

tion of a

a relay oper ated in response to the connec-

tion ot the calling line to said link circuit
ats

maintaining SEZLlCl Jine ﬁnder in

2. In a telephone system, a telephone ex-
(,hanoe a link circuit termma,tmg therein

in a plm: ality of multiple jacks, a two-move-
ment line finder, a plurality of telephone
lines, means responsive to the initiation of

a call on one of said lines for operating said
line finder to connect the calling line to said
link circuit, a relay actuated in Tesponse

to the roonneotmn oi the calling line to said.
1ink cireuit,

a slow 1eleasing relay con-
trolled thereby, a cut-off relay actuated in

response to the seizure of said link circuit

at said telephone exchange for deenergizing
said first relay and controllmg said slow
releasing relay, and means controlled by said
slow 1"ele::131110' relay for restormg said line

3. In a telephone system, a Lelephone eX-~

- change, a link circuit terminating therein

mn a plumhty of multiple terminals, a two-
movement line finder, a group of lines ac-

cessible to said line finder, means responsive

-

4%
to the initiation of a call on one of said lines

for operating said line finder to connect the

calling line to said multiple jacks and for

.'pleemg said line finder under the control
.ot the calling line, means responsive to the

seizure of said link circuit at said telephone

and a slow loleuemo 1eley'

maintaining said line finder operated when

exchange,.

1 In a telephone eyetem o) telephone ex-

ohanﬂe a link circuit terminating therein

on one of said lines for operating said line

50

55

said link cir reuit | 1s 1eleaeed at seld telephone .

80

m a plurahty of multiple jacks, a group of N
‘telephone lmes, a-two-movement line finder,
“means responsive to the initiation of a call

€5

finder to connect the calling line to said link

circuit, a slow-releasing reley controlhing

said line finder, a relay oontrolled from said
calling line and operated in response to the

__.eonneotlon of said lIink circuit with said _
calling line to cause said slow releasing r relay

to operate to maintain said line ﬂ”l(ilr:l in 1ts

opelatecl position, and means responsive to -

the seizure of said link circuit by way of
75
sa1d second relay and substituting a holclmo o

one of said multiple jacks for deenergizing

circuit for said slow releasing relay, ther eby-

placing said line finder under the control

of both the calling line and the telephone

exchange, said means being released when

70

80

said link civcuit is released ab said telephone

exchange to place the line finder under the

sole eontrol of the calling line.

In testimony whereof T have 81gned my
name to this speo1ﬁeat1on this 21st day of
November 1923 B _

~ RAND 8. BATLEY.
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