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6 Clalms

This invention relates to 'automatle.telephene |

exchange systems and more particularly to cir-

cuits for enabling an operator to intercept calls

which have been extended to blank terminals of
selector switches in the estabhshment of either
local or toll connections.

of an operator’s position in a system of this type
ﬁhereby an operator may answer all types of in-
tercepting calls with the same cord circuit equip-
ment and receive a discriminating signal when
she. *18‘?81‘8 an intercepted call over toll selectors.

Tn the installation of telenhone exchanges in
which mechanical switching mechanism is em-
pleyed for extendmg connections between suh-

scribers’ lines, it is the usual practice to divide

the exchange area into & plurality of offices and
10 me‘*e provision in each office for ultimately
giving service to 10,060 subscribers’ lines.
number of offices in the exchange is so selected
tnat at the outset no ofice is required to func-
+ion to its ultimate capacity and therefore, there
must always be switching units which are not
emplcyed to their fullest extent. This is especial-
1y true of incoming selector switches which have
aecess t0 small groups or divisions of trunk lines

and to fAnal selector switches which have access
- Thus, there
Wlll be o number of terminal sets in the banks
of incoming selectors which are blank, or not

the individual subscrlbevs lines,

cenneeLed to working vrunk lines e}ﬁ..tendmg to
final selector switches and terminal sets in the

banks of final selector swiiches which are blank,

or et connected to subscribers’ lines.

If 4n incoming selector switch in response to

dm‘mg is positioned to extend a connection into

a division of an oifice which has not yet been:

installed, or a final selector is positioned upon
2, blank terminal 0 w‘neh no subscriber’s line
eas neen connected, or upon the terminal of a

line frecm which former servme has been discon~
tinued, the attempted eenneetlon is routed to

9 trunk terminating- at an operator’s position
on o so-called “AV. wtehbeald This operator

sire assistance and dial zero and receive . eaIL:

~from subscribers Wbe msh to obtem toh eon—-.

“nections. . - ; -
- It may also oeea*‘ thet in an fxttempt ‘te terml—-
nate a toll connection over a toil mcom_‘ng selec-

tor and final selector, such selectors may inad-

vertently bhe set upon a blank terminal. In this

-case also, the ¢ tremptﬂd eonneetmn will be routed

et
i

U:_L_O:—l_.

0 a Bmek terminating at the operator’s posi-
Thus, both local and foll calls intended

The cbhject of the in-
vention is to e1r'1p11zy and improve the apparatus |

| 1161....131011

The

Serml Ne 599 7.:2

nosition if elther an incoming or final selector
used in the estabhshment of such a cennectlon

- is erroneously sef upon a blank terminal.

__for a pa,rtleular c:ubscrlber’s lme may be routed” "
over a common group of trunks to ax epera,tor’

n eeeerdanee with the present invention, the

operator’s position is equipped with cord cireuits
-with which she may answer such intercepted
calls and with which she may complete the calls
which the subscribers fail to complete.
2 call becomes routed to an intercepting trunk,
the operator answers and ascertains from the

When

65

calling subscr 1ber the number of the desired sub- -

scriber. She then proceeds to complete the con-

if pessﬂﬂe If, however, a conngction

70

with & subscriber’s line terminating in the office

Thas been attempted from a distant toll point and

has become routed to an intercepting trunk ter-
minating at the operator’s position, it becomes
desirable to inform the operater of the character

s _.

of the call when she answers it for the reason

that it would not be advisable for the operator

to attempt to complete such-a toll connection.

In order that the ‘operator may receive this

special information when she answers an mter-
cepted call from a toll point, the._tell incoming se-~

80

lector used in establishing the conhection is pro-
vided with a relay in addition to the usual bat-

tery bridge relay which operates when the op-

erator plugs into the mtereepted trunk and causes

operator’s headset.. The battery bridge relay in

'the incoming seleetor doss not operate. at this
The operator hearing the tone recognizes 2
that the call which she has intercepted is an
attempted toll connection and she thereupon de-
presses a key in her position which operates a
relay in the cord circuit to change the supervisory -
condition of the answering end of the cord cir- .

time.

cuit whersby the battery bridge relay of the in-
coming . selector operates and the tone applying

relay of the incoming seleetor becemes released
-to remove the tone current.
ey also receive calls from subeerlbers who de-

The operator then gives the ltell operator the

‘desired information, or advises the withdrawal
of the toll cerd e1rcu1t and the reorlgmatlon of the-"
call, | )
- The manner in Wthh the 1nve11t10n funetmns K
will be more evident from the following detailed -

d@SuI‘lDtIOTI taken in cenpeetlen Wlth the aceem-

.panymﬂ' drawmgs in which:
 Figure 1 shows & selector trunk clremt 1neom-_

mg from a toll- eperator s position and having

access to ﬁnel selector trunk elrcmts and to m- -

the application of tone current to the tip conduc-
tor of the operator’s cord circuit and then to the.__-.

90
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110
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not shown, returning. over the tips o

tercepting trunk circuits together with the sche-
matic disclosure of a sender at a .
position which may, in the well-known manner,
be associated with the incoming trunk circuit;
- ¥Fig. 2 shows schematically the final selector
switch to which the incoming selector of Fig. 1
has access and an intercepting trunk circuit ac-
cessikle from the final selector switch and termi-
nating at the operator’s position of Fig. 4;

Fig, 3 shows the telephone and keyset circuits
of an intercepting or special operator’s position;:

- Fig. 4 shows one cord circuit of the intercepting
or special operator’s position by means of which
the operator may render assistance or intercept-

ing service to calling subsc ibers or to a toll op--

erator; and | |

Fig. o is a diagram showing the manner in
which the remaining figures should be arranged
to show the complete circuits of the invention.
- The cord circuit of Fig. 4, located at the inter-
cepting operator’s position, has access over the

answering plug 401 to jacks of incoming trunks
‘which may, for example, be intercepting trunks

from final selector mhltlple:; as dmclosnd in Fig.
2, or from mu‘tmleg of incoming selectors as

_'sho_wn in Fig. 1, or to jacks of trunks incoming
ce multiples over which calling

from district or of
subscribers have made calls for assistance in es-

QCver the calling plug of
the cord circuit the operator may have access to

different groups of trunk circuits for completing
These groups of outgoing frunk
circuits may be of the type disclosed in the pat-
ent to W. B. Strickler, No. 1,897,083, Feb. 14, 1933,
filed concurrently herewith. * Since it is to be as-

sumed in the following description that the op-
erator is to receive an intercepted call extended
from a toll operator’s position, which call the op-
erator is not to complete, no trunks outgoing from
the operator’s position have been disclosed. The
keyset and operator’s position equipment shown
in Fig. 3 is common to all of the cord circuits such
as shown in Fig. 4 of the operator’s position.
keyset eﬂmpmant may be employed by the op-
erator to complete cannﬂcmons in the manner

fully set forth in the a,fore“qentloned apphcatlon _-
of W. B. Strickler. o |

The ..;ender shown schemaucally by the rec-

tangle 100 of Fig. 1 may be of the general type
disclosed in Patent Ng, 1,517, 260 granted Decem-
ber 2, 1924 to F. A. Stearn and may be associated
with the incoming "ﬂlea..tor trunk circuit follow-

ing its seizure by a toil opem.rter in the manner

d1 sclosed in such patent.

It Wlll be af*swned that s tml operatar toc com-
ubs”r;._be.:’s Iine lisad
" in the telephone directory as terminating in the
terminal banks of final seleutar

p‘eue Q t:Jll coninection to &

her cord circuit into the jaek 101 of trunk circuit
102 Which terminates in the incoming selector
switch 1’*0 thereby estabhshmg a circuit extend-

ing from bhattery through the upper wmdmg of

relay 103, upper normal contacts of relay i04,

lower left winding of repsating coil 105 rings of

jack 101 and the toll operator’s cord circiiit blug,

hP pluﬂ

- and jack 101, upper left winding of r epeaumﬁ' cgil

through the lower W:nldmc‘ oF reiay. 1“3

105, Jower back contact of relay. 104 to ground

Jpon
the esuabllshmﬂm of this cireii

comes lichted &nd relay 163 omratea ar:.d c,la,ses
& series circuit £rom batte**y, through e winding

'of relay 106, contact of re lay 1063, upper contacts

of cam 107 to ground L"LOLLE_,"h the **rlndmg of re-

a “B” operatoer’s.

lay 108.

The

switch 200, plugs

t the mh,.ng super-
visory lamp at the toll opevator 5-cord clrzuit be-

switch 110 except position 2.

1,930,612

lay 108 and in parallel from battei’*y, through the-
lower winding of

relay 108, upper right contact of
cam 111, lower left contact of cam 112, contact of
relay 103, upper contacts of cam 107 to ground

through the winding of relay 108. Relay 103

aiso closes a .circuit extending from battery,

through the upper winding of relay 104, contacts

of cam 119, contact of relay 103, upper contacts
of cam 107 vo ground through the winding of re-
- Relay 104 operates opening the initial
operating circuit of relay 103 and closing a hoid-
ing circuit for relay 103 froin ground over the
upper alternate contacts of relay 104 to battery
through the upper winding of relay 103. With
the windings of relay 104 disconnected from the
circuit previ{}uuly traced extending to the toll

~operator’s cord circuiv the supervisory iamp at

such cord circuit becomes extinguished. 5
Relay 108 upon operating connects ground to

,conductor 113 for lighiimg a pilot lamp in the

cordless “B” operator’s telephone circuit and
closes the night alarm circuit 114 for operating

a mcrht aﬂaﬁm bell thereat and for lighting a

pilot lamp. Relay 106 upon operating removes
crround at its back contact from conductor 115
uepdmg to the group busy register. Relay 109

'iup.gn operating closes a circuit for the white-

capped Iamp 116, which cu'ﬂult may be traced

over the lower contacbs of cam 11'7 inner lower

front contact of relay 109 to ground over the

has been selected.

In response to the llghtmg of lamp 116 the
operatm apressas the asmgnment key 120 there-
by closmg an obvious circuit for relay 121 which

locks over its lower front conta ct, the lower con-

tacts of cam 117, inner lower front contact of
relay 109 to ground over the upper contacts of

‘cam 118, at its two upper front contacts connects

the “B” operator s telephone cir cuit to the trunk

‘cireuit 102 through the right mndmcfs of repeat-
ing coil 105, closes a circuit over its inner lower

contact to tone apparatus assoclated with the

operator’s telephone circuit for causing the trans-

mission of two impulses of tone current to the
toll ‘operator’s - position as a signal to the toll

inner upper front contact over

ground supplied over the front

107, the contact of relay 103 and thence as pre-

viously traced to battery through the winding
of relay 106 and to battery through the upper
winding of relay 104.

Ground is now comiected to the St&it Iead 123

“from the front contact of relay 106, over the
lower contacts of cam 107 to the holdmg lead 124
‘over the L.pper left contact of cam 126, lower right

contact of cam 127, lower back contact of relay

169 and the lower contacts of cam 128, and to

lead 125, over the lower comaﬂts of cam 149, and
eround is removed fr om the hunting lead 130 at

the lower contacts of cam 126 which ground is

applied to this lead in all po,sutions of sequence

not shown, is now started through the grounding

of start lead 123 to hunt for the calling incom-

1ntr-selector trunk mrcwu and stops upon ﬁndmg

A trunk finder,

80

95

100

105

‘upper contacts of cam 118. Lamp 116 lights as a -
‘signal to the “B” 0perator that the trunk cn'cult

110

115

120

operator that she may pass the call to the “B”
‘operator, and closes a circuit extending from
- ground at its
‘the upper left contact of cam 122, through the
winding of sequence switch magnet 110 for ad-
‘vancing the sequence switch into position 2.
With sequence switch 110 in position 2, relays
108 and 109 release and relays 104 and 106 are
‘held Operated by
‘contact of relay 106, the right contacts of cam

125

130

135

140

158
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this trunk circuit due to the ungrounded condi-

tion of hunting lead 130 and immediately grounds
lead 130 making the trunk circuit busy to other
trunk finders. When the sender 100 has been
selected and the “B” operator in response 1o

instructions from the toll operator has set up on.
her numerical keys the number of the desired

line, ground is connected to conductor 131 thus
closmg a, circuit over the upper left contact of

cam 132 to battery through the winding of mag-
net 110 for advancing the sequence switch into
position 3. As switch 110 leaves position 2, lamp
116 becomes extinguished and an interrupted

circuit is established from battery through the
green—eapped lamp 133, over upper contacts of

cam 117 to ground through the contacts of inter-

rupter 134 and lamp 133 then flickers. Ground

is also removed from leads 123 and. 125 and
ground Is again applied to the holding lead 130.
When sequence switch 110 reaches position 3

and registration is completed 9. circuit is estab-

- lished from battery through the lower winding

25

30

35

40

45

80

o3

e

of relay 109, upper right contact of cam 111, upper

right contact of cam 112, lead 125, through the

stepping relay, not shown, of sender 100 to
ground. Relay 109 upon operating closes a cir-

cuit for advancing sequence switch 110 into po-

sition 5 which may be traced from battery

through the winding of magnet 110, lower left
contact of cam 122, upper front contact of relay
109 to ground at the left contacts of cam 135.

After the sequence switch leaves position 4, relay
109 remains locked over its lower winding, the
left contacts of cam 128, the inner lower front

112 to eround on lead 125. With relay 109 oper-

ated and the sequence switch in position 5, 2,
circuit is established for the up-drive magnet
136 extending from battery, winding of magnet‘ ]

136, lower contacts of cam 137, upper front con-

tact of relay 109 to ground at the left contacts of
cam 135. Magnet 136 advances the brush shaft of
selector switch 150 in a brush selecting move-
" ment causing as it advances the intermittent ap-
plication of ground over brush 138, commutator
seement 139, the lower left contact of cam 111,

the upper right contact of cam 112 to lead 125
thereby causing the intermittent Shuntmg down
of the sender stepping relay. Relay 109, how-
ever, is held energized. When the sender is sat-
isfied with respect to the reglstratmn set up by
the operator, the lead 125 is opened at the sender

and as soon as brush 138 engages the next in-

sulating portion of commutator segment 139,
relay 109 releases opening the circuit of the up-
drive magnet 136 to arrest further movement of
the brush shaft and closing a circuit for advanc-
ing the sequence switch into position 6.

the winding of magnet 110, the lower right con-

tact of cam 122, the upper back contact of relay

109 to ground at the left contacts of cam 135. In

- position 6 a circuit is established from battery,

through the Wlndmg of trip magnet 140, the upper
1eft contact of cam 127 to ground at the right
contact of cam 126 for operating magnet 140
preparatory to tripping the set of brushes selected

150. |
Wlth the sequence switch in p051t1on 0,

traced to lead 125 and closes the previously traced

circuit for advancing the sequence switch into
position 7. With the sequence switch in posi-

camn 118,
“brush 145 the upper left and lower right contacts
of cam 137, the upper front contact of relay 109

for advazw cing the

This
circuit -may be traced from battery, through '-

through the brush selection mevtment of swlteh .

reley |
109 again operates over the circuit previously

a—

up-drlve magnet 136 is agam estabhshed for' |

advancing the selector brush shaft in. a gToup
selection movement, relay 109 again locking itself
to ground on lead 125 after the sequence switch - S

leaves position 6. During the initial portion.of
the group selection movement with trip magnet

140 - cperated, the selected set of brushes is o

tripped- and as the brush shaft further advances,

eround is intermittently connected over -brush

141, commutator segment 142, the lower right

eentact of cam 111, the upper right contact of .
cam 112 to lead 125 thus intermittently shuni-

ing down the sender stepping relay. Relay 109,

however, remains operated. When the  sender B

is satisfied the lead 125 is opened at the sender

“and as soon as brush 141 engages the next insu- -

85

%0

lated portion of segment 142, relay 109 releases |

opening the circuit. of the up-drive magnet 136

to arrest further: greup selection movement of

the selector brush shaft and closing the prevl- :

ously traced circuit for a,dvenemg the sequence

switeh into p051t1071 8.

With the s quenee emtch in p051t10n 8, relay
109 operates in a local circuit extending from

battery, through its upper winding to ground over
the lower left and upper right contacts of cam

118 and eleses the Dremeusly traced circuit for -
advancing the sequence switch. into position 9.
If the first trunk of the selected group is busy
‘there will be ground on the test terminal thereof,
and a holdmg circuit will be established from

such greund over test brush 143, the upper r1ght
and lower left contacts of cam ‘128, the inner

lower front contact of relay 109, the lower right
contact of relay 109, the right contacts of cam

contact of cam 112, the upper right contact of
cam 111 to bmtery through the lower winding
of reley 109. With relay 109 orerated when the
sequence switech reaches position 9, the previ-
ously traced circuit for the up-drive megnet 136

is closed for advancing the selector brush shaft 1

in a trunk hunting movement. As soon as ‘an

idle trunk is found the test brush encounters
an ungrounded test terminal and the previously
traced holding ¢ircuit for relay 109 is opened. _
129
second heldmg circuit extending from batiery, |

Relay 109, however, remains locked over a

through its upper winding, the lower contacts of
centering  commutator segment 144,

to ground Qver the left contacts of cam 135 until

the selector briishes become centered on: the

terminals of the idle trunk. Relay 109 then re-

leases opening the circuit of the up-drive magnet
136 and closing the previously traced cireuit -
sequence switch into posi--
tion 11 which is the selection beyond position.

100

105

110

Until the sequence switch leaves position 10 with
relay 108 released, busy ground potential is.con- -

nected to the sleeve terminal 145 of the selected

trunk over the upper right and lower left con-

tacts of cam 128, the inner lower back contact
-of relay 109, the lower right contact of cam 12'7 |

‘to ground at the right contact of cam- 126.
‘soon as the sequence switch 1eeehee mmtmn 10, :
“ground is applied to terminal 146 over bruhh

As

143 and the right contacts of cam 128. g
With the sequence switch In poeltmn 11 Q

fundamental control circuit is established from
battery at the final selector

200 -over trunh.
conductor 201, tip terminal 147 end brush 148
of selector 150, upper right and lower left con-
tacts of cam 149, lead 125, through the winding

of the sender steppmg relay Ieturmng over lead

1..17

tion 7 and relay 109 operated the en‘cmt of the - 151 lower centacts ef cam 152 ring brush 153 lu{} -



c;*:'

10

‘15

a

in lieu of the subscriber’s line.

and termmal 154 of selector 150, trunk conductor
202 to ground at the final selector 200. In the
well-known manner the final selector is now

-controlled from the sender over the fundamental

circuit in its brush, tens and units selection
movements. It will be assumed that the final
selector is thus set- upon the ter mmals of a
subscriber’s line which has been removed from
service or transferred to another portion of the
exchange and that the intercepting trunk shown
in Fig. 2 has been connected to such terminals
When therefore,

the brushes of the final selector engage the ter-

‘minals of the 1ntercept1ng trunk, ground is ap-

plied from the final selector over brush 203,
terminal 204, upper back contact of relay 205,
through the winding of relay 206 and resistance
207 in parallel to battery.. Relay 206 operates

lighting the trunk lamp 435 over a circuit extend-

ing from battery, over the lower contact of relay

206, lower back contact of relay 205 conductor.

- 208 to ground through the lamp 435,

When the sender has. como‘leted the setting of

' _the final selector, grouﬂd is applied at the sender

25

to lead 131 and w:tth the sequence switch in posi-

tion 11, a circuit is completed over the. upper

 left contact of cam 132 to battery through the

winding of the sequence switch magnet 110

thereby advancing the sequence switch into. posi-

20

35

40

45

o0

80

65

- lamp 405 and in parallel therewith. from bat-
tery over the inner contact of relay 402, Tesist-
‘ance 406, back contact of relay 407, back con-

70

75

tion 12. Since relay 103 is still oneratﬂd a Ccir-
cuit is now . estabiished from battery, through

the lower winding of relay 1(}9 upper rieht con-
contact of cam 111, lower left contact of cam 112,

contact of relay 103, right contacts of cam 107 to
ground at the front contact of relay 106-and relay

109 operates closing the- previously traced cir-

cuit for advancing the sequence switch into posi-

tion 14,

104 is opened at the contacts of cam 119 and re-
lay 104 releases again connectmg the windings

of relay

at the cord circuit as a ringing signal.
The intercepting operator upon noting the il-

Iumination of the trunk lamp 435 inserts plug

401 into jack 400 thereby establishing a circuit
from ground, through the upper winding of
relay 205, conductor 209, sleeves of jack 400 and

plug 4901 to battery through the winding of relay'
402 and the mndmg of marginal relay 403 in
series and to battery
through the noninductive winding 404. of relay
403.
over its lower winding and lower front contact
to  battery at the lower
relay 208 and at its lower back contact opens
- the previcusly traced circuit for lamp 435 there- .
the cord circuit
Telay 402 operates, but due to the high resistance
of the upper winding of relay 205, marginal relay -
- 403 does not operate.

in .paraliel therewith
"Relay 205 operates in this circuit locking

front contact of

by extinguishing the lamp. At

Relay 402 upon operating
closes a circuit for the supervisory lamp 405 ex-
tending from battery, over. the inner contact of
relay 402, resistance 406, back contact of relay
497, back contact of reiay 408 to ground through

tact of relay 408, lower back contact of relay

409, inner normal contacts and winding of relay
410 to ground at the lower right normal contact |

of key 411. 'Relay 410 locks in a circuit from
battery at the inner contact of relay 402, inner
upper aliernate contacts and winding of relay

As scoon as the sequence switch leaves
‘position 12, the previously traced circuit of relay -

103 to the toll operator’s cord circuit
thus again lighting the callmg supervisory lamp

1 930, 612
410 to ground at key 411.

The operator now
throws her talking key 411 to the right, opening
the Cll’Clllt of relay 410 which releases, and clos-

ing an obvious circuit for relay 417 which in turn
establishes a circuit from battery, over the inner -
contact of relay 402, inner lower conta,ct of rela,y
417, conductor 436 to eround through the wind-
ing of relay 333. Relay 339 Operates and awalts
the appllcatmn of- rlngmg current irom the in-

coming selector 150, =
The toll operator notmg the rehghtmg of her

: .ballmg supervisory lamp as a. ringing 51g*1&1 de-
presses the ringing key of her cord circuit there-

by applying ringing cur rent to the mcommg—

selector trunk circuit over a path whlch may he
traced in part over the tip of jack 101, upper
left winding of repeating coil 105, condenser 155,
frmgmg reiay 156, lower left Wmdmg of repea.t—

ing coil 105 {0 the ring of jJack 101. Relay 156

responds to this ringing current and closes. an -
obvious' circuit through the lower winding of ~
relay 104 and .a circuit extendmg from ground |
at the contact of relay 156, back contact of relay
157, upper normal contacts and winding of Trelay

158 to battery over the lower right and left con-
tacts of cam 159. Relays 104 and 158 both op-
erate, relay 104 closing a holding. circuit- for

relay 103 and disconnecting the Wlndmgs of re-
lay 103 irom.the toll operator’ s cord circuit . to
thereby extinguish the calling SHDELVISOI'Y la,mp

at sald cord circuit. Relay 153 upon operating
ocks over its inner upper alternate contacm to
grourld at the back contact of relay 160 a,nd a.t its

upper front contact closes an obvious circuit for
relay 161.

With relays 158 and 161 both operai-
ed, ringing current and :oa,utﬂry are altelna,tely

connected from the ringing source 162 and from
battery through interr upters 163 a*ld 165, over

the contacts of cam 164, w_ndmg Of rela,y 160,
inner lower front contact of relay 158, lowel front

contact of relay 161, upper left and right con-

tacts of cam 152, bluﬂh 153, terminal 154, ring
brush 210 and tﬂrmmal 211 of final selecnm 200,

trunk conductor 212, rings of jack 400 and plug
401, lower normal contact of key 414, lower-left
,Wmdmg of repeaving coil 413, inner lower back |
contact of relay 403, middle lower back contact
.of relay 409, middie -lower canta,ct of relay 417,
conqucsor 43'? back contact of relay 340, resist-

ance 341, winding of relay 342 to g1 ound at th

1 - guter contact of relay 339. . :

Relay 342 responds to the 1mg1ng current but

80

-85

=90

1C0

110

115

125

due to the high resistance of relay 342, 1ela,y 160

‘at the incoming selector does not Opera.,te at this
-time,.
“from ffround at its confact through thn contacts

- Relay 342 upon operating closes a cwcmt

of -interrupter 343, back contact of relay 344 to
battery through the winding of relay 345. Relay

345 operates and locks through its winding, the

winding of relay 344, the outer front contact of
relay 345 to ground at the contact of relay. 342,

but relay 344 being shunted does not operate untﬂ
the interrupter 343 opens its contacts.
‘at its inner contact closes an obvious holdmg 011 -
~cuit for relay 342 and thereby increases the cur—

Rel ay 345

rent flowing over the ringing circuit extendmg bO

‘the incoming selector -150 to such an extent as
to cause the operation of relay 160 ther ea,t Dur-
-ing the applicaticn of ringing current fr em the

source 162, as previcusly described, an audible
ringing signal is passed back to the toll. operator

from the source 162 through interrupter 163, the

contacts of cam 164, winding of relay 160, ower
front contact of relay 158, lower front contaf‘t of

‘relay 161, condenser 166, lower right winding of

130

135

140

145

150
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‘repeating coil _1.05; lower Winding :of relay 167 to

hattery and thence inductively to the toll opera-
tor’s telephone set over the left Wmdmgs of re-
peating coil 104.

When the relay 345 cperates as. prevmusly de-~-
scribed in response to the operation of relay 344
and reduces the resistance of the ringing circuit

 through the winding of relay 160, relay 180 oper-
- ates, opening the locking circuit of relay 158 which

in turn releases relay !51 and opens the ringing
circuit from the source 162. A supervisory circuit
is now closed from ground through the upper
winding of ,supermsory relay 167, upper right
winding of repeating coil 105, winding of relay
168, upper normal contacts of relay 161, upper
contacts of cam 149, brush 148 and terminal 147,
brush 213 and terminal 214, trunk conductor 215,
tips of jack 400 and plug 401, upper normal con-

 tact of key 414, upper left winding of repeating

20

2o

- peating coil 413, lower back contact of relay 403,

43

coil 413, upper back contact of relay 403, lower low

resistance winding of relay 408, inner lower back
contact of relay 409, upper back contact of relay

441, to battery through resistance 440 and, from-

battery through. the lower winding of relay 167,
the lower right winding of repeating coil 105,
lower back contact of relay 161, upper left and
right contacts of cam 152 brush 153 and terminal
154, brush 210 and terminal 211, trunk conductm
212, rings of jack 400 and brush 401, lower nor-
mal contact of key 414, lower left winding of re-

intermediate lower back contact of relay 409,

resistance 442 to ground at the inner upper back

contact of relay 441. Relay 168 at the incoming

 selector and supervisory relay 408 at the inter-
~ cepting operator’s pasmon operate in the circuit

just traced, but supervisory relay 167 at the in-
coming selector does not operate at this time. Re-
lay 408 upon operating, opens the circuit of the
supervisory lamp 405 at its back contact thereby
extinguishing the lamp.

When relay 344 operates and the mtelrupter
contacts 343 again close, relay 340 operates in a
circuit extending from battery through its wind-
ing, the front contact of relay 344, contacts of

' mterluptel 343 to ground at the front contact of

relay 342.
ground at the front contact of relay 339, opens the
initial operating circuit of relay 3492 and closes a

circuit extending from ground at its left contact

through the upper winding of 1elay 300 to bat-

tery. Relay 300 operates and a talkmg path is
thereupc}n established from the upper right wind-

ing of repeating coil 413, inner upper right con-
tact of key 411, conductor 419, upper contact of
relay 300, right’ windings of repeating coil 301,
condenser 302,

- ductor 420, mner lower right contact of key 411

60

65

70

rfs

to the lewer right winding of repeating coil 413.

Assuming that the operator’s telephone Sﬂt 303 is
- plugged up, the talking path just traced is indue-
tively associated therewith through the left Wlnd-' |

mgs of repeating coil 301.

“'With relay 168 at the mcommg Sﬁlﬁﬁt@l now

operated, tone current is now applied from 2

source of tone over the upper back contact of
relay 157, the confact of relay 168, the upper nor-

mal contacts of relay 161, the upper caﬁtacta of
cam 149 and thence as traﬂed through the upper

left winding of repeating coil 413 o battery
through resistance 440. This tone current is in-
duced into the right windings of

413 and then reaches the intercepting operaior’s
headset 303, over the circuit previously traced.

The operator upt)nl_‘hearmg this tone knows that

Relay 340 upon- oparatmg locks to

lower contact of relay 300, con-

1epeat1ng coil

operater s position and that she is not to complete
it. She then depresses key 348 thereby establish-
mg a cu'cult from ground over conductor. 349,
lower front contact of relay 417 to battery through

the lower winding of relay 441. Relay 441 oper~
ates and locks from battery at the lower front

contact of relay 402, lower back contac t of relay

403, upper winding and inner upper front contact

of relay 441 to ground, removes battery through

5

| the ca,ll 1s an mtercepted call orlgma,ted at a toll

80

85

'mzlstance 440 from the circuit prevmusly traced -
through the Wmdmﬂ of 1e1ay 168 and the upper -

winding of relay 167 to ground, removes ground

through 1emst@nce 4-: from the circuit previo asly .-

traced thmugfl the lower winding of relay 167

1o bavtery, and establishes a. loop superwsory‘

90

cireuin emﬂndmﬂ from ground through the upper o

winding of relay. 167, the winding" of relay 168,
_:thenee as traced through the lower winding of

relay 408, inner lower back contact of relay 409,
upper front. contact of relay 441 1esmtance 449,

lower back contact of relay 409 and thence as

previously traced to battery through the mwer-

winding of relay 169,
- Supervisory relay 408 at the cord cllcmt re-

mams operated over this circuit. and superwsmy .
rela,y 167 now operates closing a circuit for rela,y.

100

157 extendmg from battery, over the upper con- .

of relay 167, contact of- relay 103, right contacts

~of cam 107 to ground at the front contact of
| relay 105

‘shunt around the winding of relay 168 which now

Relay 157 operatﬂs closmg an obvious

‘tacts of cam 159, winding of relay. 157, contact -

105

releases to disconnect the source of tone current.

Relay 167 upon operating also esta,bllshes a cir-
cuit for reoperatmg rela,y 104, which relay re-

10

leased as soon as the toll operator released the
ringing key and reconnected the windings of relay

103 to the 1:011 operator S cord circuit for again

llghtmg the calhng superwsory lamp of the toll
cord circuit.

115

The circuit for relay 104 may be

traced from battely, through the upper. winding

of relay 104, contact of relay '16%, contact of

relay 103, right contacts of cam 107 to ground

at the front cnntact of relay 106. Relay 104

120

upon reoperating disconnects the windings of
relay 103 from connection with - the. toll cord )

circuit thereby extinguishing the cord lamp as
a8, signal that the mtemeptmg Gperator is con-

nected for talking. The toll operator and the

intercepting operator may now converse and the
mterceptmg operator may give the toll oper ator

any necessary inior mation for reachmﬂ* the sub-

scrlber S lme to Wthh a, connectlon has been_ :
_attempted |

Should the mterceptmg opemtor deswe to re-

130

-ca,ll the toll operator after the toll operator has |

dlsconnected her headset from the toll cord cir-

cuit, she may do -so hy denressmg the Rey 414- |
| The opera,tmn of key 414 opens the supervisory
circuit previously traced through the windings

of relay 167 thereby 1elea,smﬂ' relay 167 Whlch
in turn releases relay 104. Relay 104 upon. re-

leasing reconnects the Wmdmgs of relay 103 to
| the toll cord circuit and thereby causes the light-

ing of the calling supervisory 1a,mp thereat

135

140
When key 414 is released, relays 167 and 104

again operate and the cord circuit lamp is ex-

tinguished. Thus, by intermittently opemtmﬂ'

key 414 the toll cord supervisory lamp may be
flashed to signal the toll operator. |

145

- After having given the necessary mformatmn
the mterceptmg cperator removes plug 401 from

jack 400 thereby releasing all opﬂrated relays of '

her cord clrcul_t releasing relay 205 of the inter-

150
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eeptlng trunk elreult and openmg the ClI'Clllt of
supervisory relay 167 at the incoming selector

150, Relay 167 releases in turn releasing relays.
157 and 104, relay 104 again connecting the wind-
ings of relay 103 to the toll operator’s cord cir-

cuit thereby causing the lighting of the calling

supervlsory lamp thereof as a disconnect signal.

The toll operator noting the signal withdraws

her cord plug from jack 101 thereby releasing
A

relay 163 Wthh in turn releases relay 106.
circuit is now established from ground over the
back contact of relay 108, upper right contact
of cam 132 to battery through the winding of

magnet 110 for advancing the sequence smteh_

oat 0f position 14 into position 18.

‘With the sequence switch in pos‘tion 18 a cir-
cuit is established from ‘battery, through the

wmdmg of down- drive magnet 169, lower . left
contact of eam 127 to ground at the right con-
tact of cam 126 for driving the 1ncom1ng selector

- brush shaft into normal position. Upon reach-

over the right contact of cam 126,

ing normal a, circuit is eetabhshed from ground

contact of cam 127, brush 145, normal commu-
tator segment 170, lower left contact of cam 132

to battery through the winding of magnet 110

- for advancing .the sequence switch into normal

35
0
s

50

o€

h

position. When the sequence switch leaves po-
- sition 16%4 ground is removed from the test brush

30

143 at the upper right contact of cam 128 and

the final selector then restores in the well-known

manner releasing relay 206 of the intercepting
frunk circuit and restoring the intercepting

_trunk circuit to normal condition. All apparatus
‘employed in the connection between the toll and

intercepted opel at01 S pOSlthIlS is sty 1n normal
condition.,

Should the final selector 200 be released while
the intercepting operator’s ¢ord circuit plug 401
is still in the jack 400 and relay 205 is thus held

- operated after relay 206 releases, the intercept-

ing trunk circuit is held busy until the intercept-
ing operator disconnects from the 1ntercept1ng
trunk circuit, by busy battery potential applied
to the final sleeve multiple 204 over the upper
front eontaot of relay 205, the upper back con-

tact of relay 206, resistance. 218 to battery and
- over the inner upper front eontact of relax,r 205

through res1stanoe 217 to ground.
Should the ring conductor 212 of the 1nter-

cepting trunk become grounded ‘indicating an

unstandard condition, a circuit will be established
over the inner lower back contact of Trelay 205,
the lower back contact of relay 206 to battery

through the winding of relay 218. Relay 218 will

thus operate closing an obvious circuit for relay
219 Relay 219 upon operating locks over its

inner upper front contacts fo ground over nor-

mal contacts of key 221, closes an obvious circuit

for lamp 220 which 1nd1oatee that the particular
condition, -

trunk circuit is in an unstandard .
closes a circuit from ground over the lower nor-

mal contact of key 221 and the lower front con-

tact of relay 219 to the floor alarm circuit 222,
and closes a circuit from ground over the upper
normal contact of key 221 and the upper front
contact of relay 219 for the aisle pilot signal 223.
The maintenance man upon hearing the alarm
and noting the signal 223 operates key 221 there-

by llehtrng lamp 224, opening the locking circuit

of relay 219 and opening the circuits of the floor
alarm and aisle alarm signals. Lamps 220 and
224 are now both lighted until the trouble con-
drtron is removed when relays 218 and 219 will
release. The floor and aisle alarm signals are

upper right

i 930 612

now again operated over back contacts of relay
‘Noting.
the reoperation of the alarm signals with lamp,
224 operated, the maintenance man restor es key
221 extinguishing lamp 224 and the floor and

219 and alternate contaets of key 221.

aisle alarm signals.
What 1s claimed is:

80

1. In a telephone exohange system automatlo '

switching mechanism for extending ga connec-:
tion to a desired subscriber’s line, termmale in
the terminal banks of said switching meehanrsm'
to which no subscribers’ lines are eonneeted an

earator’s position, trunk lines extendlng from
eard terminals to said operator’s position, means
for controlling said mechanism- to connect with
one of said trunk lines, a source of tone cur-

rent in said switching mechanism, a cord cir-

cuil atv said operator’s position for connection
with said trunk line, means operable upon the
connection of said cord circuit with said trunh
line for causing the transmrsemn of a tone sig-

nal from said source to said operator’s pomtlon

and means in said swrtohlng mechanism con-

trolled by sald operator for dlsoonnectlng sard
source of tone.

2. In a telephone exohange system, seleetor'

switches, a trunk circuit selectable by said switches
and terminating at an operator’s position, a cord

circuit at said positi on. for connection with said
trunk circuit, a source of tone current associat-

ed with one of said selector switches, a relay in
sald switch responsive to the connection of said
cord cir cuit with said trunk circuit for connect-
ing said source of tone current to said opera-
tor’s position, a key in said cord circuit, a second
relay in said switch, and means controlled by said
key for operating said second relay to d1seonnect
said source of tone current..

- 3. In a telephone exchange system selector
switches, a trunk circuit selectable by said smtches

85

90

95

100

105

110

115

terrmnatmg at an operator’s position, a cord cir-

cuit at said position. for. connection with said

trunk circuit, a, source of tone current associated

with one of said seleetor switches, a first relay
connected in series with one of the talking con-

120

ductors of said switch and operable from a source

of operating current normally connected to one

~of the talking conductors of said cord circuit
upon the connection of said cord circuit to said

trunk circuit for applying said source of tone cur-

rent to said operator s position, a battery bridge

relay in said switch, a key In said cord circuit, a

relay in said cord cireuit controlled by said
key for disconnecting said source of operatmg

current at said cord circuit and for- establishing
a low resistance bridge across the talking con-
ductors of said oord circuit for operating said bat-

195

130

tery bridge relay in said switch, and means con-

trolled by said latter relay for dlseonneetmg sa1d
source of tone current. |

4. In a telephone exehange system seleotor
switches, a trunk circuit selectable by said switches

and terminating at an operator’s position, a cord
cireuit at said position for connection with said

trunk circuit, a source of tone current associated
with one of said selector switches, a first relay
connected in series with one of the talking con-
ductors of said switch and operable from a source

- of operatlng current normally connected to one ...
-of the talking conductors of said cord c:tremt upon

the connection of said cord circuit to said trunk

135

140

145

circuit for applying said source of tone current

to. said operator’s position, a battery brldge relay

in said switch, a key in sard cord circuit, a relay in ...

said cord c1rcu1t eontrolled by said key for dis-

150
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connecting said source of operatmg current at
said cord circuit and for establishing a low re-
sistance bridee across the talking conductors of

said cord circuit for operating said battery bridge

relay in said switch, and a relay controlled by said -

latter relay for disconnecting said source of tone
current and for shunting said first relay.

5. In a telephone exchange system, selector

switches, a trunk circuit selectable by said switches
terminating at an operator’s position, a cord cir-
cuit at said position for connection with said frunk
cireuit, a source of tone current associated with
one of said selector switches,

tors of said switch and operable from a source of

operating current normally connected to one of

the talking conductors of said cord circuit upon
the connection of said cord circuit to said trunk
circuit for applying said source of tone current to
said operator’s position, a battery bridge relay in

said switch, a key in said cord circuit, a relay in
said cord circuit controlled by said key for dis-

connecting said source of operating current at

said cord circuit and for establishing a low re-~

sistance circuit extending through the hattery
bridge relay in said switch, and means controlled

a first relay con-
nected in series with one of the talking conduc-

_ﬁrst 1elay

7

by said. la,tter relay for dlsconnectmg sald source |

of tone current. -

6. In a telephone excha.nge system
switehes,
switches and terminating at an operator’s.posi-

selector

tion, a cord circuit at said posﬂ:mn for connec--

o - trunk circuit selectable by said

80

tion Wlth said trunk c:1rcu1t a source of tone-cur- .
rent associated with one of said selector switches,

o first relay connected in series with one of the

talking conductors of said switeh and operable
from a source of operating current normally con-

nected to one of the talking conductors of said |

cord circuit upon the connection of said cord cir-

cuit to said trunk circuit for applying said source

of tone-current to said operator s position, a bat-

tery brldge relay in said switch, a key in said cord
circuit, a relay in said cord circuit controlled by

90

said key for disconnecting said source of operat-

ing. curreﬁt at said cord circuit and for estab-

lishing a low resistance circuit extending through

the battery bridge relay in said switch, and a relay
controlled by said latter relay for disconnecting

95

said source of tone current and for shunting said
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