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tems, if a subscriber’s line has a calling condi-

10

15

20

95

30
~ paratus .does not function to give any indication
to the exchange mamtena,nce staﬂ of the exist-

ing fault.

36
18 disclosed an automatrc telephone - system

~wherein provisions are made for quickly locating
a line which has a calling condition maintained

40
- of which is identified by a particular number or

~ character, and a -plurality of subscriber-con-
trolled automatic switches, including at least one

45
50
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32 Cla,rms

'The present mventron relates to automatlc tele-_ |

phone systems and more particularly to improved

‘apparatus for providing, under certain operating
conditions, operator supervision of subscribers’
lines terminating in an autematm telephone ex—
change. |

In. ezﬂstmg installed autome,tw telephone sys—‘

tion maintained thereon for a prolonged time in-
terval, due to a faulty condition of the line or to

the failure of a calling party to dial a desired
~number, only one of two results can follow.
-if the switching equipment in the exchange in- -
cludes line lockout -apparatus, asis sometimes the

case, the calling condition. created on the line will

cause the line to be locked out of service until
the receiver at the calling substation is replaced
on its hook. If, on the other hand, no such line
lockout equlpment is employed in the exchange |

certain of the automatic smtehes embodied

‘therein will be assigned to the use of the calling
line and held operated until the calling condi-
tion of the line is terminated. Line lockout ap-
paratus of the form mentioned above, when pro-

vided, is primarily for the purpoese of preventing
the autematlc switches of the exchange from
being appropriated for long time intervals by
lines which, due to a faulty condition therezof,
have a calling condition created thereon. ‘While

perfectly satisfactory for this purpose, such ap- -

In the cependmg epphcatmn of Frederick L.
Kahn, Serial No. 184,043, filed Jan. 8, 1938, there

thereon for an unreasonable time  interval.

Briefly, the telephone system therein disclosed
comprises a plurality of subserlbers lines, each

group of impulse responsive selector switches,
for .Jettmg up connections between the Imes
emergency eperaters station is provided in the
exchange terminating the subscribers’ Ilines, to-

gether with apparatus for este,bhshmg a- _cennec- |

tion between any calling one of the subscribers’
lines and the operator’s station in response to the

continuation of a calling condition on the said
one line for more than a given time interval.

Specifically, this apparatus comprises & link finder
S.Wj.tCh ‘which is 4011132'. 'Qper_a,tive' in theevent no

thereto from g calling line.
scribers’ llnes has associated theremth line lock- -

- out means in the -form of a lockout relay, and
the plurality of lines have commonly associated -
recording device in the form of a
The recording device - =~

~ therewith g2

group of auxiliary line
Thus,

(CL. 1‘79—-—27)

control 1mpulses are tra,nsm1tted to the selzed one ,
~ of the selector switches within a given time in-

terval after a- connection -has heen. established
Each of the sub-

tape type. of pen recorder..

is arranged to be controlled by any one of a
Ander switches,. individ-

ually corresponding to different groups of the

subscribers’ lines, and an identification switch - |

_.controlled in accordance with any particular op-
" erating position assumed by a selected auxiliary

15

line finder switch. Each of the line lockout re-
lays is controllable from the emergency oper-

ator’s sta,tlon to cause the line to be locked out

of service and to initiate the operation of the -
20
of lines including the line, thereby to cause the 0

finder switch associated with.the particular group

recordmg device to record the character or num- |

ber identifying the associated line..

“While the above described e,rra,ngement is en-

t1re1y satlsfactory in operation, it is somewhat

- expensive in that a considerable amount of equip-

ment must necessarily be provided. Specifically,

a group of auxiliary link finder switches and spe- .

cial trunks are required for use in routing the =
' a special identification switch is required for 30 -
controlling the operation of the recording de-~
vice. Moreover, the arrangement is such that a =
considerable time interval .is required for the

35

connections to the operator’s board. In addition,

recording apparatus to record the character or

numbker of a particular line.

- It is an object of the present mventwn to pro- . j"
wde an improved arrangement of the general -

a, manner such that a very short- time interval is
reqmred for the recording apparatus completely

character briefly described above, which re'quires__ C

‘8, minimum of special equipment and operates m_ 40 -'

to record the character 1dent1fy1ng a particular

line.

“More spemﬁe&lly, it is an ob;lect of the inven--
tmn to provide in an eutometw exchange, im-

45

proved and exceedingly simple apparatus for !

calling line terminating at the exchange and .an

. operator’s station in the exchange both when the
operator’s number is dl&l&d at the cellmg sulo-

‘station and when no dialing operation is per- .
formed at the calling substation. . _—

- It is a further object of the invention te pre-

wde an errangement of the character stated

 causing a connection to be established between a-

50 - T

Hy




=

wherein the same trunk line may be utilized In
establishing a connection between the calling line
and the operator’s station irrespective of whether
the connection results from dialing the operator’s

5 number at the calling substation or from the
failure to dial a number.

The invention as described in detail hereinafter
is illustrated in its embodiment in an automstic
exchange which includes a ‘“dial assistance ‘A’

10 operator’s switch board”, hereinafter referred

to as a D. S. A. operator’s board. This type of -
board is usually provided for the convenience of

individuals who are unfamiliar with the methoed

of operating the impulsing devices of the type

15 conventionally provided at the subscriber sub-

stations of an automatic system. In the usual

arrangement of this character, trunk Ilines,

usually terminating at the bank contacts form-

ing the zero level of the first selector switches,
20 are provided for routing connections to the

D. S. A. operator’s board, so that a calling party

may, by dialing the single digit zero, obtain 2

connection with a D. S. A. operator. In ac-

cordance with one feature of the present inven-
25 tion, the above-noted trunk lines are also utilized

for forwarding calls to the D. S. A. operafor’s

board when a calling condition is maintained on

a, subscriber’s line for more than a given time
- interval. The term “calling condition™ as used
‘30 herein is a generic descriptive term denoting any
condition which results in the usual response of
automatic switches in the exchange, whether this
response be caused in the conventional manner
by a subscriber lifting his receiver from ifs hook,
35 by a fault in the circuit of a subscriber’s line, or
by other means. More specifically, an improved
impulse generator is provided which is infer-
connhected with each of the first selector switches
in the exchange by way of a pair of supervisory
conductors and which comprises apparatus for
first applying a control pulse to one of the super-
visory conductors and for thereafter impressing a
predetermined series of impulses to the other
conductor. The first control pulse is utilized to
condition the seized first selector switch to re-
spond to the series of impulses produced by the
impulse generator. This series of impulses com-
prises the proper number of impulses to operate
the wipers of the seized selector switch to a posi-
tion opposite the level terminating the trunks
leading to the D). S. A. operator’s equipment.
Thereafter, an idle one of these trunks is selected
in the usual manner. A sufficient time lag is
introduced between the operation of the first se-
lector switch and the operation of the impulse
generator to enable the selector switch to per-
form its usual trunk selecting functions in re-
sponse to impulses transmitted thereto over a
calling line, provided the impulses are dialed at
the calling substation within a reasonable time
interval after the switch is seized. The recelpi
of such impulses from a calling substation serves
to render the switch non-responsive to the im-

pulse output of the impulse generator.
66
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The control equipment for the line number
recording device comprises an auxiliary primary
line finder switch common to all of the lines of
the system and a plurality of auxiliary secondary
line finder switches, each of the latter being asso-
ciated with a particular group of subscribers’
lines. A pulsing relay, arranged to control the
recording means, is included in the primary line
finder switch, which relay is connected to oper-
ate once for each step taken by the primary
finder switch and also once for each step taken

“accompanying drawings.
1, 2, 3, 4 and 5 illustrate an automatic telephone

2,183,656

by a selected secondary finder switch. For con-
venience, a recording device is provided both at
the D. S. A. operator’s board and at the wire
supervisor’s desk also located in the exchange,

these two devices being arranged £o be operated

in parallel so that indications are given at two
different stations as to any line which is locked
out of service.

The novel features believed to be characteristic
of the invention are set forth with particularity
in the appended claims., The invention, both as
to its organization and method of operation, to-
cether with further objects and advantages
thereof, will best be understood by reference to
the specification taken in connection with the
In the drawings, Figs.

system having incorporated therein apparatus
constructed and arranged in accordance with the
present invention. .

 Referring now to the drawings, the system
there illustrated comprises, in general, a plural-
ity of subscribers’ lines, two of which are indi-
cated at i01 snd 322, and a plurality of sub-
seriber-controlled automatic switches, including
a, line finder switch 100, a first selector switch

300, a second selector switch 310 and a connec-

tor switeh 320, for setting up connections be-
tween the various subscribers’ lines. It wili be
understood that a plurality of switches of each
type, namely, a plurality of line finder switches,
a, plurality of first selector switches, a plurality
of second selector switches, and a plurality of
connector switches, are provided in the system

for performing the usual line switching func-"°

tions. The switches of each type are respective-
ly arranged in groups, and,. in accordance with
universally followed practice, the number of
switeches in each group is determined in ac-

cordance with the maximum volume of traffic -

the particular switch group is required to han-
dle. Specifically, the exchange is designed to
serve ten thousand subscribers’ lines, these
lines being divided into one hundred-line

sroups with the eonductors of the lines of each ::;

oroup terminating in the bank contacts of a
eroup of finder switches and a group of connec-
tor switches. In accordance with conventional
nractice, each line is multipled belween the cor-
resoonding bank contacts of a group of finder
switches and the corresponding bank contacts of
a group of connector switches, whereby a plu-
rality of such switches are available for setting
up connections between each line and every other

line of the system. Thus, the conductors of the <

line {01 terminate in the bank contacts of the
finder switch {00, which is one of a group of
switches for serving the group of one hundred
Iines includinge the line {081. This line, in addi-
tion to being multipled in the bank contacts of
ithe switches in the finder switch group noted, is
also multipled in the bank contacts of a group
of connector switches. Similarly, the line 322,
which is indicated as terminating in the bank
contacts of the connector switch 320, is multipled
to the corresponding contacts of other connector
switches of the group including this switch and
in the bank contacts of the switches in a finder
switch group.

The end of each subscriber’s line remote from
the exchange housing the switching appraratus
illustrated, terminates in a subscriber’s substa-
tion which may be of any desired arrangement.
Two such substations are diagrammatically illus-
trated at A and B in association with the lines

10
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2 183 653

| .controllmg this and the other snmlar relays,; there
is commonly  associated with all .of the first se-
lector switches a- pulse generator indicated gen-

01 and- 32‘2 respectlvely In br1ef each of the.
-Substations may comprise the usual hand set

- -__Ittype of transmitter and receiver, a hook switch, a

‘ringer, and an impulsing device for transmlt-'

~ting - the switch control impulses by way of the
-associated line to the automatic switching equip-
ment embodied in the termmatmg exchang«e

Also associated with each subscrlbers line is a

~ line circuit, that for the line 181 being illustrated

as comprising a combined line and two-step cut-
“off relay R130 and line lockou‘t means Cﬂmp“‘l‘:-

| 'mg a two-step relay Ri28.

| 'As indicated above, each subscrlber S lme ba,s' .

associated therewith a group of line  finder
switches, any.one of which. is ‘capable of estab-
| 11sh1ng a link connection between the lme and
| In order, .
‘therefore, to assign the finder switches consti-

an assocmted first selector switch.

-__'-*tutmg a, pa,rtlcula,r group. to. successive calling

20

25

ones of the lines included in the associated line

group, there are provided allotters, that associ-
ated with the group of finder switches including
- the switch {80 being indicated generally at 108,

~Since this allotter may be of any conventional

arrangement, it has been only dlagrammatwally

illustrated in the drawings.

30

- Each of the line finder, first selector second -'
selector and connector switches is preferably of
~the well-known Strowger type having embodied
therein a wiper carriage structure adapted to be

translated vertically o bring the wipers theresof
. opposite a particular level of hank conta cts-and
then rotated to bring the mpers into ﬂngagement

~ with a particular set .of contacts in a selected

39

40

level; vertical, rotary and release magnets; and
-control re lays suitably connected and arrangﬁd:
. to control the energization of the various mag-
-~ nets and the line switching in accordance with
-~ particular functions of the switch. ‘Obviously,
the particular. arrangement of the centml a2ppa-
- ratus as embodied in the switches of  diff
~ type is different in each instance,. demndmﬂ',:-
oince only

upon the character of the switch.
the first selector switches represent g, departurﬂ
from conventional and well understood pr ior art

arrangements, the remaining smtches hswe been |

dmgramma,tlcally illustrated, - .
‘Each. of the first selector smtches mcluded

i 111 the system may be identical w1th that indi-
-cated generally at 380 in Fig. 3. ‘In brief, this
switch comprises a. switching mechamsm indi-

cated at 2380, of the well-known Strowwer type

mcludmg a plurality of bank contacts arranged

in Ievels: wipers for engaging the bank contacts:

'means comprising a vertical magnet 238 for step—- |
- bing the wiper carriage structure vertically -fo

 position the wipers opposite a. particular selected
- level: means comprising a rotary magnet 339 for

lected - level;

Imparting rotary motion to the wiper carriage
structure, thereby to move the wipers Into en- .

gagement with a selected contact set in the se-

~ structure to its normal position during the re-

5

£

lease of the switch. Also incorporated in the
| selector switeh 280 are the usual line, hold and

1mpulse mrcmt control relays R340, R359 and
R3E0, respectwely, a line switching relay R330
and rotary and vertical off
cated respectively at 399 and 245,
to the conventmn&l elements as identified above,

operatmn of the apparatus to perform the novel
functmns outlmed above

erent ~Sstood in the art.

' switches to search for the calling line (861,
- RAI133, a path is prepared for applymc* ground
to the control conductor of the line i2f, thereby
to mark the line as busy in the bank centa,cts |
‘of the connector switches
At RAI33, battery as applied to the ¢

and means comprising a ‘r clease
magnet 349 for restoring the wiper ca,rrla,ge

-normal springs indi-

In addition calling line.

. preferably functions in a manner such that an .
there is provided in this selec*ov switch a time.

pulse controlled relay R378 Whlch enters into the -

‘For the pu_rpose of

erally at 500 and described in detail hereinafter.
- As pointed out in the introductory portion of
the specification, provisions are made whereby a

calling subscriber may obtain a connection to a
D. S. A. oaeratar s Station. by dialing the. ulngle

- digit zero. . To this end, the tenth level of con-

tacts in ea_,ch of the first selector switches is used
to terminate trunk lines extending to the D. S. A.

operator’s board. - Thus, the trunk line 396 is

terminated at the set of contacts 387, 3838, 389

1ncluded in the tenth level of contacts, and ex-
tends tc the control equipment provided at the

lector switches provided in the system, Whereby

a connection to the assistance operator’s station
may be set up by way of any one of these smtches

These speclal -

'3

10

- D. S. A. operator’s- station illustrated generally
at £88. Each of the other trunk linss terminating
at the contact sets forming the tenth contact level
of the switch 388 terminates at equipment iden-
tical to that shown in Fig. 4.
trunk lines are pr eferably multlplﬂd to the cor-
responding contact sets of each of the first se~

20

- In brief, the eqmpment provided at the sta-

-tion 408 comprises a line relay R420, a hold relay
R&30, an answer and hold key switeh 458 of the
locking type, an operator’s cord circuit and tele-
phone set, not shown, but connected hetween the .
- two line conductors C4712 and C4713, g calling -
signal lamp 458 and a guard lamp 458.
.additional a,ppara,tus prcmded at this station for
- per formmg the particular services outlined above
comprises the recording device 470, the key switch .
480, and the slow-to-release control relay RA4D.

T\Teglectmg for the present the remaining ap-
p&ratus 1Tlustrated in the drawmgs the system as

_described above is, in general, entlrely conven-
tional in form and its operation is well under-
In brief, when a siubscriber,
‘such, for example, as the subscriber at the tele-

- phone A, initiates a call over the line 18 to a
such, for ex~--

second subscriber’s telephone,
ample, as the telephone B, by lifting his receiver

from its hook, a circuit is completed for energiz-

30 __

The

46

ing the three windings of R138 in series, this _'

- circuit extending from ground at the supper ter-—

minal cf the lower winding of R!33 by way of
RAL31, Ci02, the bridge across C182 and C103 at

the SubstatlonA C103, RA122, RCI23, RAI32 and
-through the ‘upper and mtermedmte windings
of RI30D in series, to bhattery. Due 190 the high
- series resistance of this circuit, R139 only par-
tially operates to close the “X” contacts associated

respectively with RAI33 and RAI39. At RA§38,

ground from RA{388 is applied to the start con-
~ductor €89, thereby to cause the allotter means

[85 to initiate the operation of one of the finder
At

ot which this line

terminates.
lower terminal of the intermediate winding of

RI130 is extended to the control conductor €88
‘terminated in the bank contacts of the finder

it}

(55 SR
w1

00

switches, thereby to mark the line {8{ as the

It is noted that the alletter (35

70

idle line finder switch is conditioned immediately

-to start operating in search of & calling line upon
‘the application of ground potential to the start
.conductor C99. Assummg, for example that the

R

Bt |
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finder switch 100 is the switch assighed by the

- allotter 185 to the use of the calling line {01, the

.

)

10

19

wipers of this switch are first operated to a posi-
tion opposite the level in which the calling line
is terminated, this level being identified through
the application of marking or ground potential
to C99. When this level is found, the wipers are
sutomatically stepped into the bank contact field

to test the individual lines terminating at the
selected bank contact level. When the calling
line, as marked by the application of battery to

the control conductor C98 thereof, is found, the
hunting operation is automatically discontinued
and the control apparatus embodied in the switch
functions automatically to switch the calling line
through and establish a connection between this
line and the trunk line 109 incoming to the first
selector switch 300. Following this operation, the
line finder switech (00 is marked as busy in the

' 99 allotter means (05 and the allotter means is

started in operation to a position corresponding

to the next available idle finder switch. Also in
the course of these operations, direct ground is
applied to the control conductor C88, thereby to

- 98 mark the calling line as busy through the applica-

tion of ground to the control conductor of the
line 10! and to cause the full energization of the
intermediate winding of R130. As a result, R130
now fully operates to remove, at RAI136, ground

20 from the start conductor C99 and to disconnect

35

40

AR
v |

o0

517

60

10

75

its windings from the line conductors Ci02 and
C{82 of the line 181. Thus, the calling line is
cleared of any impedance elements which might
interfere with the tr ansmlssmn of impulsing and
voice frequency currents.

Immediately the link connection is established
to the first selector switch 308, a circuit is com-
pleted for energizing the line relay R340 embodied
in this switch. This circuit extends from ground
on the dial tone conductor C382 by way of the

of R340, C3171, RC378, RA318, C318, RC339’,
RA338, CI07, Ci82, the bridge across C1082 and
Ci102 at the substation A, C103, RAI22, RCIi23,
ctoa, C106, RA33I,
C31i3 and through the upper winding of R340 to
battery. Dial tone current is conducted over s
path similar to that just traced and through the
receiver at the substation A, thereby to indicate
to the calling party that the dialing operations
may be performed. At RA34f and RC343, the
relay R340, upon operating, completes an obvi-
ous circuit for energizing the hold relay Ra51.
The last-mentioned relay, in turn, operates to
complete a circuit for energizing the pulse cir-
cuit control relay R360, this latter circuit ex-
tending from ground at RA353 by way of the oil-
normal springs 348 and through the upper wind-
ing of R360 to battery. At RA353, the relay R3%0
completes an obvious path for applying ground
potential to the control conductor CI08 of the
trunk line 109, thereby to hold the preceding

finder switech (80 operated. At RA352, the relay

R350 completes an obvious circuit for energizing
the lower winding of the polarized line switching
relay R330, thereby to render this relay exceed-
ingly fast to operate when its upper winding 1Is
subsequently energized. At RA351, the relay
R350 prepares a test circuit, traced heremafter
for energizing the upper winding of R330, follow-
ing the operation of the switching mechanism
380 embodied in the selector switch 308 to a posi-
tion corresponding to an idle trunk in a selected
trunk group. At RA354 and RC356, the relay

R350 prepares an impulsing circuit for energiz-

off-normal springs 395 and 394, the lower winding

RC332, C312, RC313, RA31E,

2,183,856

ing the vertlca,l operating magnet 338 in accord-
ance with the impulses comprising the first digit
dialed at the calling substation A, The relay
R360, upon operating, completes at RA366 and
RC365 a circuit, traced hereinafter, for energiz-
ing the relay R510 embodied in the time pulse
senerator 500, thereby to initiate the operation
of this generator at RA364, the relay R360 pre-
pares a circuit, traced hereinafter, for energizing

the vertical magnet 338,
The impulsing circuit for the vertical magnet

338 is completed at the beginning of the first
impulse of the first series of impulses dialed at
the calling substation and when the line relay
R340 restores.

at RA336 by way of RC337, RA34{, RC34%,

"RA354, RC356, RA364, and through the winding

of the masgnet 338 to battery. When energized

over the above-traced circuif, the vertical mag-

net 338 lifts the wipers of the mechanism 380 one
step or to a position opposite the first level of
bank contacts. Simultaneously with this opera-
tion, the off-normal springs 345 are operated to
the off-normal position, whereby the above-traced
operatmg circuit for R360 is interrupted at the
springs 348, and circuits, traced hereinafter, are
prepared at the springs 347 and 346, respectively,
for energizing the release and rotary magnets 349
and 339, respectively. During each impulse of the
first series of impulses, the vertical magnet 338 is
energized in the above-described manner so that,
at the conclusion of the first digit dialed, the
wipers of the mechanism 380 stand in a position
opposite the level of bank contacts terminating
the group of trunks outgoing to the second selec-
tor switches having access to the connector
switches at which the called line 322 terminates.
Fach time this magnet is energized,
winding of R360 is energized in parallel there-
with over the impulsing circuit as traced above
and, due to the slow-to-release characteristic of
this relay, it remains operated until the first series
of impulses is terminated. For the same reasoi,
the hold relay R350 is held operated during im-
pulsing,

With the wipers of the mechanism 380 stand-
ing opposite the level of bank contacts terminat-
ing the group of trunks leading to the respective
second selector switches of the group including
the switch 3180,
automatically conditioned to search for an idle
one of these trunks. Thus, shortly following the
end of the fivst series of impulses, R360 restores to
open, at RA364, the impulsing circuit for the
vertical magnet 338 and fto complete, at RA366,
a, circuit for energizing the rotary magnet 3389.
This last-mentioned circuit extends from ground
at RA236 by way of RC337, RA34{, RC343, C3I15,
the armature 339’, C316, the springs 346, RC361,
RA356, and through the winding of the magnet
232 to battery. TUpon being energized over the
above-~traced circuit, the rotary magnet steps the
wipers of the mechanism 380 into engagement
with the first set of contacts in the selected level
and simultaneously interrupts its operating cir-
cuit at the armature 339’. Obviously, with this
circuit open, the magnet noted restores its arma-
ture 339/, to recomplete the circuit. Hence, the
rotary magnet 339 operates in the manner of a
buzzer to drive the wipers of the mechanism 380
over the contacts of the selected level until they
are moved into engagement with a set of con-
tacts terminating a trunk leading to an idle
second selector switch. In this connection, 1t is

This circuit extends from ground

the first selector switeh 200 is
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noted that, if any one of the second selector 78
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smtches is 1d1e thls cond1tmn is mdmated by the
presence of battery potentml on the control con-~

ductor of the trunk  incoming - theretr.} -In the
case of a busy second selector switch, on the other

hand, ground potential is present on the contml
- conductor of the trunk incoming thereto.
suming that the switch 318 is the.first switch of
the selected group found-idle, the wipers 384,-38%
and 386 of the mechanism 388 are rotated: until

CAS-

they encounter the bank contacts 381, 382 and-383

terminating the mnduﬂtars of the trunk 321 lead-

ing to this switch. Since battery potential is

“present-on the control conductor - of this frunk,
“the upper winding of R330 is energized over a

circuit extending from ground at RA?:JS by way
of ‘the upper winding nocted, RAI,

- the wiper 385 to battery on the. contact 382

immediately the contacts terminating the con-

~ ductors' of the trunk 321 dre -engaged by the

20

25

- '30

‘35

enumerated wipers of the mechanism 388, This
relay immediately operates to interrupt, at RA338,
the above-traced operating circuit for the rota,ry

‘magnet 339, thereby to arrest the. rotary move- ;
ment of- the switch wipers. |

‘When R330 operates, it switches the partlally

completed connection through to the trunk:iline
32f extending to the ‘switch 318§, through -the
operation of -its armatures RA33{ -and RA338
inte enﬂ‘agemept with their -associated contacts
RC333 snd- RCSE%?} res;_aectwely There is thus
completed-a loop: circuit for energizing the line
‘relay conventionally included in the switch 318,
‘which relay, upon: operatin
‘of the associated hold relay. The last-mentioned
relay- functions- to apply ground to the control

~-conductor of the trunk incoming to the switch

| | 55

318 which ground is - extendea by way -of the
-contact 882 and the wiper. 385 to the .control
-conductor C&if#. Since R338 is now in its fully -
xnperated position, this ground is:further extend-
ed by way of RA$34 to the control conductor
- Cig8. and, hence, serves to hold: the finder switch
180 in its operated position. At RAS% the relay
"R338, upon operating,. completes an obvious cir-
cuit extending from ground on C!88 for ener-
gizing its:intermediate winding, thﬂreby to hold
itself .operated: mdependently of the conchtlon of
“the’ Ime and hold relays R348 and R350.

At RA331 and RA338 and their respectlve as-

-+':;;5ﬂ{sgclatﬂd"contacts ‘RC232 and RC33%’,

- "RA341 and RC243, a further point.in the operat-

60

ated to their respective off- normal pomtmns z
. cireuit; traced heremafter is. prepared for ener-
 ‘gizing the release magnet 249,
switch “898 remains in: thL.:. canchtlon un‘tzl the_
connectwn is -cleared out. -
In:the -event-all of the trmwks bermmaued at
-the selected level of bank contacts lead to busy
second selector switches, the rofary magnet "339
“wwill cause the wipers of the mechanism 38¢ to be
.--'stepped to their respective eleventh off-normal .

LI
I: LY a
: .

‘tion of RS838.

~ ing-circuit for Rm this.latter relay having been
| f--prevmusly deenermzed in response to-the opera- -
“With R348, R358 and R360 de-
- energized and the off-normal springs. 345 oper-

'positions,  at which time the sprmgs 390 are

.moved. to the .off-normal po 1t10n

Jeccurs, an alternative circuit is ‘completed for
energlzlng the upper wmdmg of R%@ thls cn'cmt ,

RC337, RAJII,
. ahd through the upper winding of R360 to bat-

tery.

1338, thereby.. to arrest the move
embedied in the mechanism &8§0.
normal springs 336 and
the above~-mentioned circuit ‘for .conducting . dial
- tene current -to the receiver at the calling sub-
| -snatmn and, at the springs 893 and &84, a circuit

214 gnd &b the callibg

;-pleted
through the busy tons-current transformer, not
shown, to C3da, is substituted for ground as ap~
.plied: to C382 through the dial .tone current
‘transformer, noi shown, to maintain the line
relay R348 operated following. eperatlon of the
- springs 388 to the off-normal position.
The calling subscriber, upon receiving busy'
may - initiate the r_ele_ase_ of the operated
switch train by restoring his receiver to its.hook
to open the loop circuit over which the line relay
‘R348 is held operated. This relay, upon restor-
ing, opens, at RA34{ and RC343, points.in the =~
- above-traced operating circuits for the .relays =
R385 and R366. These two relays restore, Aafter =
an interval, to complete a circuit for energizing
~ the release magnet 348, this circuit extending
from gwund at RA33G by way of RC33? RA3&I,
- RC342, RA3H4, RC3S55, RASSEI, RC363, the swrtch
springs 847, and through the winding of the
magnet 349 to battery. In response to the ener-
gization of the release magnet, the wipers of :the .
‘mmechanism 388 are restored to normal, at . which
“time the off-normal springs 343 and 390 are. -

_tone

g, causes the operation

the relay.
‘R&808, upon operating, opens iwo points in the
-above-traced operating circuit for R340, causing
‘this latter relay to restore.
-serves to interrupt the path for conducmng dial
‘tone -current through the receiver at the calling
-substation. When R340 falls back, it opens, at

~This operatlon also

"The selector

When. this

- E-3

‘extending from ground at RA33B- by way of

RC343, the switch springs 392,

‘The relay R368, upon operating, inter-

rupts, at RA366 and RC3617, a point in the above- &
traced operating circuit for the rotary magnet .

ent of the wipers

489, a point is opened in

including the busy ‘tone conductor C303 is com-

of the subscriber’s loop cireuit fo the receiver
substation. .

. The resulting :busy
- tone indicates to tixe calling subscriber that the

At the off-
10 _

 pleted for conducting busy tone current.by way

156

desired amneubmn cannot 1mmed1ate]y be com-

It is noted that ground as extended

returned to normal. - When the hold relay R358
restores, ground is removed. at RA853 from the

~control conductor Ci188 of the trunk 189 incoming

10 the selector switch B80, thereby to release the. =
- line finder switch {08 and cause the restoration
-0f the combined |
‘Thus, the partially completed

cutoll and line relay Ri30.

clearea cut and the swwches involved therem a,re

released for further use.

connection “is = .-

'20, |

28 a

0
35 .}

0

Continuing now with the operation of the ap~ - -

~paratus to establish.a connection to. the called
line 322 and assuming that the second selector
‘switch 310 is selected by the first selector switch
308 to forward the connection, immediately the
~ loop circuit is:extended to the switch 38, this

switch is conditioned to respond to the impulses

of the second digit dialed at the calling substa- -

- tion.  Since this second selector switech may .in
all its essentials be identical with the switch 888,

it will be understood that the second dialed digit
.resultsin the elevation of the wipers of the switch
810 to a position opposite the level of bank con-

tacts terminating the trunks leading to the con- g5 -

- nector switches having access to the called-line, =

‘Following. this operation, the wipers of the switch

340 are. &utomatlcally stepped over. the contacts

60

of the.selected level until a trunk leading to an '

“idie connector switch of the selected group 18

70

found.  Assuming, for example, that the con- -

- nector switch 329 is the first idle connhector.switch '
“in the selected group, when the wipers :of the

“‘switeh 318 are stepped into engagement with the
.'.:;contacts termma,tmg the trunk extendmg to thls

75
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connector switch, the subscriber’s loop circuit is
extended thereto to cause the operation of the

line and hold relays conventionally provided

therein, whereby ground is returned over the con-
trol conductor of the selected trunk to hold oper-
ated the switches 310, 300, and (08, With the
apparatus in this condition, the connector switch

320 is conditioned to respond to the impulses
comprising the third digit dialed at the substa-

tion A. In response to the dialing of this digit,
the wipers of the connector switch 320 are
stepped vertically opposite the level of bank con-
tacts at which are terminated the lines of the
ten line group including the called line 322.
lowing this series of impulses the connecior

switeh is conditioned to rotate the wipers step

by step in accordance with the impulses making
up the fourth and final digit dialed at the calling

substation. When the last digit is dialed, the
‘wipers of the switch 320 are stepped into engage-

ment with the set of bank contacts terminating
the called line 322. In accordance with conven-

‘tional practice, suitable provisions are made for
testing this called line to determine its ldle or

busy condition; for returning busy tone over the
established loop to the calling subscriber In case
the line is busy; and for applying ringing current
to the called line in the event this line is idle at
the time it is selected. Assuming that the called
line is idle, the desired conversational connection
is established when the called substation B is
answered. |

Any desired arrangement of the connector
switches may be used for insuring the release of
the switch train following the completion of a
talking connection by way thereof between tWo
subscribers’ lines. Thus, the control apparatus
embodied in this switch 320 may be arranged so
that the release of the connection is under the
control of the calling party or, alternatively,
under the control of the last party to hang up.
In either case the release of the switch train is
initiated upon the restoration of the hold relay
conventionally provided in the connector switch
320, this operation serving to remove holding
eround from the control conductors of the vari-
ous operated switches, thereby to cause the ener-
gization of the release magnets respectively pro-
vided therein in a manner similar to fhat
described above with reference to the release of
the first selector switch 300. During the release
of the switch train and when ground is removed
from C98, the holding circuit for R{30 is opened
causing this relay to restore. When this occurs,
eround is removed from the control conductor of
the line 101, thus identifying this line as idle in
the bank contacts of the connector switches at

~ which the line terminates.

80
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As pointed out in the introductory portion of
the specification, provisions are made for routing

g connection from a calling susbcriber’s substa-
tion to a D. S. A. operator’s station upon the

dialing of a predetermined digit at the calling
substation. If, for example, a party at the stb-
station A desires the assistance of an operator in
completing a connection to another subscriber’s

line, such assistance may be obtained by initiating

a call in the usual manner and dialing the single
digit zero. If it be assumed that the finder
switch 100 and the associated first selector switch
300 are assiened by the allotter 105 to the use of

the calling line, the apparatus in the switch 300

" is conditioned to respond to the impulses of the

dialed digit, following the operation of the finder
switch to find the calling line and to switch the

r'ol-
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connection through to the trunk line {08 in the
manner set forth above.
the predetermined digit zero, comprising ten 1Im-
pulses, is dialed at the substation A, the wipers
of the mechanism 280 are translated vertically to
a2, position opposite the tenth bank contact level
wherein the trunks extending to the D. S. A.
operator’s board are terminated. Following this
operation, the wipers are automatically rotated
successively to test the trunks of this group for
the purpose of selecting a trunk leading to an
operator’s station which is not in use. ¥From a
consideration of the apparatus illustrated in Fig.
4, it will be seen that, if the apparatus at any
particular station is in use, the control conductor
of the trunk line leading to this station has im-
pressed thereon ground potential, whereas, if the
apparatus is idle, battery potential is impressed
on. the control conductor of the trunk incoming
thereto. Thus, with the apparatus at the station
400 idle, the line relay R420 and the hold relay
RA30 are restored, so that battery potential is
extended through the resistor 462, RC 434 and
RA432 to the control conductor C398 of the trunk
396. When, on the other hand, the apparatus
ot this station is busy, the two relays noted are
energized and ground at RA43! is extended by
way of RC447, RA446, RC433 and RA432 to the
control conductor C398.

The operation of the selector switch 300 to
test the several trunk lines terminating at the
zero level of bank contacts is exactly the same

"as that described above with reference to the

operation of the apparatus during a call from
the substation A to the substation B, and, hence,
need not be repeated. - Assuming that the trunk
line 396 is the first idle trunk line of the group
terminating at the zero level of bank contacts,
when the wipers of the mechanism 380 encoun-
ter the contacts 387, 388 and 389, the hunting
operation of the selector switch is interrupted
through the operation of R330, which relay also
functions to extend the subscriber’s loop by way
of the line conductors C397 and C399 of the
trunk line 398 to the operator’s station, thereby
to complete a circuit for energizing the line relay
RA420. This relay, upon operating, completes,
at RA421, an obvious circuit for energizing the
slow-to-release hold relay R430. The hold relay,
in turn, completes a path extending by way of
RAA31, RCA4T, RA446, RC433, RA432 and C398
for applying ground to the control conductors

of the operated switches 300 and 100, thereby

to maintain these switches operated. The pres-
ence of ground on C398 marks the frunk line

396 as busy in all of the other first selector

Thereafter, and when
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switches at which this line is terminated, thereby

to prevent the apparatus at the station 400 from
being seized on another call to the D. S. A. 0p-
erator’s board. initiated before the release of the
apparatus provided at the station 400. At RA43I,
the relay R430, upon operating, completes a cir-
cuit for energizing the call lamp 4958, this circuit
extending from ground at RA431 by way of
RAA42 RC443, the switch springs 456 and 4355,

" the switch springs 453 and through the filament
- of the lamp 458 to battery.

The resulting illu-
mination of the lamp 458 gives a visual indica-
tion to the operator at the station 400 that an
incoming call awaits attention. To answer the
call, the operator actuates the key switch 450

to its answer position, thereby to complete a
- talking connection to. the calling substation.
- More specifically, when the key 450 is operated

60
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to its right off-normal position, the springs 451 yg



- ‘up the desired- conneetmn in. the manner con- 2
| '-__Ventmna,lly employed in-exchanges of the man- |
“If the operator desires to hold the
.connectmn to the calling line while calling an-
other line, she may operate the key switch 450
to the hold Position, thereby to prevent. the
‘switch train from being released even. though
the calling party henﬂ's up.- When this key is
operated to its left off-nermel or hold: pemtxon )
 an obvious holdlng ezrcmt extendmg from ground

20

- ual type.-

._'_and 452 ere moved mto eng‘egement eﬂ'eetlvely
- to connect the conductors CA472 and CA4713, ex-
tending to the operator’s telephone, to the line
conductors. C387 and. 399, respectively, of the
trink line 386. At the springs 453, the above-
- traced mrcult for energlzmg the szgna,l la,mp 458
- - 1s opened.

Follomng recelpt of the mformatlon as te the

- line desired by the calling subscriber, the oper-
10

ator may either advise the subserlber as to the
method of dialinhg the de51red number, or set

~at the springs 454 is completed for maintaining

. the hold relay RA430 operated independently  of -
- the’line relay R4&20.
25

en .P*
I ’ 35;;‘\'

“Thus, the connection can

seriber. hangs up. - When the key 450 is operated

to its hoid- pes:.tlon the springs 455 and 456 are =
-~ opened to interrupt the above-traced circuit for-
- the lamp 438 and the springs: 488 and 457 are.
closed to complete g clremt for energizing the
The last-mentioned circuit ex-
- tends from ground at RA43! by way of RA442,

- RC843, the springs 456 and 457 and through?'
" the filament of the lamp- 4598 to battery Obvi-
ously, if the key 458 is ‘thereafter operated to.

guard lamp 458.

- the answer position, ‘the above-traced holding

. -‘¢irecuit for RA430. is opened, the energizing cir-.
- cuit for the lamp 488 is opened, and the oper-
-ating ‘circuit for the lamp 458 is Opened
| 4B@_;the calling subscrlber has prewous]y restored his
~ Treceiver to its hoek the operation of the key
450 from the hold position to the . answer posi-

- tion results in the release of the established con-
- nection, since under this condition the line relay

- o
Y
H

R420 is.deenergized and. no clrcurt IS avalla,ble |
- for holding R430 opera,ted | |

- The release of a connectlon estabhshed te the
- operator’s station 480-is entirely under the con- -

- trol of the calling subscriber providing the key
g 59 ca,lly, when the calling subscriber restores his-
receiver to its hook, the loop circuit: over which

450 is not. operated to its hold. position. . Specifi-

- R#420 is held operated is opened, causing this

relay to restore,

in the manner pointed out above. " .
‘Referring now more pa,rtlcularly to the appa-

ratus- piovided in the system: for rendermg the

- various services discussed briefly in the. introduc-

650

 terval.

tory portion of this speci: ication, it is pemted out

that this apparatus comprises, :m addition - to the_--“
equipment located at the D. S: A, operator’s board

. -and the trunk lines mtercon:nectmg this board
 with the various first selector switches, an im--
_pulse generator 568 for causing any one of the
. first selector switehes to-route the connection to
‘the D. S. A. eperator s board in the event a call-
‘ing condition is maintained- on the calling line-
- for an unreasonably long predetermmed time in~
This: apparatus also-includes a2 recerdmgiﬁ_

fé;dewce 470 loca,ted at the D S A opera,ter S beard

2 183 656

If

auxiliary secendaw

- devices
-When R420 restores, it opens

. the operating circuit for R43ﬂ and the latter.

relay, upon restoring, removes holdmg ground_-
~ from the control conductor C398.
.. operated switches 3008 and 100, and the combined -
o line and cut-off relay RI30 are caused_ to restore;g |

6o 11

‘Thus, the  is substantially identical with the primary finder

switch 288 insofar as its construction and ar- -
ra,ngement is concerned. Thus, the switch 188 -
- comprises a switching meehemsm 939, which in~

‘More parucularly,

rality = of supscribers’ lines termme,tmg the

“exchange, and a plura,hty of auxiliary secondery"
~line finder switches, one of which is indicated
at {98, which are respectively associated: with
different gr OULRS of two hundred subscribers’ lmes
Hach of the auxiliary line finder switches is' of
the well-known Strowger type, similar in all re-

- spects to the finder switch dlegrammatleally 11-j
Thus the primary auxiliary -

lustrated at (08,
finder switch ""‘ﬂﬁ comprises a switching mech-

e17, 280 and 283 adapted to be translated ver-

?tzcally eppesrbe & selected contact level by meens

comprising a Vertlcal operating magnet 295 and

thereafter to be. rotated. into engagement with a -
selected set of contacts in the selected level by
_meane ce-mprmmg a rotary operating magnet 296.
For the purpcse of selecting a desired level of

contaets, there is-also included in the smtehmg

the centact set 284 as the wiper carriage

a release magnet 297,

e snmler recordmg devlce 9280, Whmh is located at-_'

a second- telephone station, preferably the wire
chief’s desk, and a plurality of auxiliary finder
switches fer causing each of the two recording
devices 260 and 470 to register the number or
cheracter identifying a calling subscrlber s line
in response to the pertlal operation of the line
" lockout relay Ri20 associated with the line 181,
or a corresponding relay associated wtih any one
of the other'subscribers’ lines.

‘there is provided a primary finder switch 280, '_
which is commonly associated with all of the plu-

10-

15

of

. anism 278 which mcludes a plurality of benk con- N

 tacts arranged in-levels, and a set of wipers 218,
not be cleared: out even though the calling. sub-

o5

30

- imechanism a.-set of test contacts 284, individual
- ones of which are eppomtely disposed with re-
spect- to the various contact levels, and a test
‘wiper 28§ for sueeesswely engegmg the centacts
Of-
‘mechanism is translated: vertlee,lly through the
| eperatwn of the magnet 285. In order to release
“the wiper carriage mechanism followmg its op-
erasion to a particular. pesmen there is provided
Also included in the finder -

switch- 289 are five relays, Rﬁl@ R232%, R238, REM.}'
-~ and R250, emd off-normal sprmgs indicated gen-
f'erally at 280, "The relay R258 is a Pulsing relay
- . which is cenneeued and arranged to operate énce
during each step taken by Wlpers of the switch

38"

200 during the vertical and rotary movements

thereof and also once during each step taken by
 the wipers: embodied. in any selected one of the
inder switches. It is through
- the operation of this relay that the two recording
280 and 4718 are caused to record the
‘number or eh&raeter 1dent1fymg a pertleular ea,ll—
"mg line, -~

-~ Rach' ef the eurlhary secondary fnder smtehes .

cludes a plura,huy of benk eonte,cts erranged in -~

levels. and a set of mpers i57, 157, 139 and {59’
which are: adepbed to be trensle,ted vertlcally op-~
posite a particular contact level through the op-

eration of a Vertlce,l megaet {78 and thereafter
to be rotated mte engegement with a. seieeted.

--_set of centaets in the selected level by means com- -
prising a rotary magnet {77. A set of test con--
tacts §13, the individual ones of which are OpPPO=~
-sitely drspesed with respect te the various contact
levels, and a test wiper 114, arranged SUCCESS sively -

to engege the centaets of the set 13 as the wiper

carriage structure-is translated vertically through

the eperetmn of the megnet 178 are prevrded for-'
: the purpose: of selectmg a- desn'ed marked level

7’5‘
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of the bank contacts. For the purpose of releas-
ing the wiper carriage mechanism following Iits
operation to a particular position, there is pro-
vided a release magnet §76. This switch further
comprises a set of off-normal springs indicated
cenerally at 188 and four control relays Ri&0,
R{50, Ri60 and RI170, the first three of which
comprise means for causing the full operation of
any lockout relay associated with a calling line
included in the group of lines corresponding to
the switch 130. |

The recording devices may be of identical con-
struction and of any desired form which responds
to pulses of ground potential applied to one of its
input terminals. One type of recording device
well suited to the present application is the well-
known pen recorder which conventionally com-

prises a stylographic pen arranged to have its

marking tip moved into engagement with a re-
cording tape moving at uniform speed, thereby

" to make a mark or dash on the tape, each time

the operating magnet embodied in the recorder
responds to a ground pulse applied to one of the
input terminals of the recorder.

As pointed out above, the primary finder
switch 200 is commonly associated with all of
the subscribers’ lines terminating at the ex-
change. This switch responds to the partial op-
eration of any one of the lockout relays associ-

‘ated with the respective subscribers’ lines and

functions, during the vertical movement of its
wipers, to select the particular group of one thou-
sand lines which includes the calling line and,
during the rotary movement of its wipers, to

- select the particular group of one hundred lines

which includes the calling line. ‘Through this
last-mmentioned selection, the primary finder
switeh incidentally selects the auxiliary second-
ary finder switch associated with the group ol
lines including the calling line. Each of the lat-
ter switches is capable of selecting any one of a

“group of two hundred lines, but, when condi-

50 '
" lar calling line is pointed out more in detail

55

60 .

tioned for operation following the operation of
the swiich 200, is confined in its operation fo a
determination of the particular subgroup of ten

"lines in the previously selected group of one hun-

dred lines which includes the ecalling line, and
to a determination of the calling line in the se-
lected subgroup of lines. The particular mode
of operation of the switches to select a particu-

hereinafter. |
Considering now the arrangement of the appa-
ratus making up the novel impulse generator
0D, it is pointed out that this generator com-
prises, in general, a start relay RO1d under the
control of a time delay device indicated as a
dashpot relay R510, a pair of output terminals
567 and 5988 and a relay network comprising the
relays R520, R530, R540 and Ro90, which oper-

" ate in response to the operation of the start re-

65

70

lay to impress a control pulse on the output ter-
minal 597 a predetermined time interval after
the dashpot relay R510 is energized. This gen-
erator further includes apparatus comprising &
rotary switch 596, the relay network noted and

four relays R559, R560, R510 and R580 for im-~

pressing a predetermined number of impulses on
the other output terminal 598 following the ap-
plication of the control pulse to the terminal 391.

" Each of the two relays R540 and R510 is of the

L]

well-known pendulum type and includes a
weighted armature which, when attracted and
thereafter released, vibrates, pendulum fashion,
periodically to make contact with its associated

2,183,656
contacts.- The switch 580 is of the well-known

rotary type and comprises two sets of bank con-
tacts 591 and 522 of eleven points each, wipers
593 and 594 respectively associated with the
enumerated contact sets, and means comprising

an operating magnet §95 and a ratchet and pawl

mechanism, not shown, for driving the wipers
over their respective associated contacts.

Op'emtion' of tﬁ-e Iz"m'pulse generator 500

Before describing the operation of the appa-
ratus to extend a connection to the D. S. A. 0p-
erator’s board when a calling condition is cre-
ated on one of the subscriber’s lines and no im-
pulses are transmitted thereover, the operation

-~ of the impulse generator 580 will be considered.

This generator is started in operation immedi-

ately any one of the first selector switches 1s

seized, and continues to operate until the wipers

of the seized selector switch are translated ver-

tically fto a position opposite the selected level
and the trunk hunting operation is sfarted.
Thus, when R360 operates in the sequence of

operations described above, it completes a cir-.

cuit for energizing the dashpot relay RS510, this
circuit extending from ground at the upper ter-

minal of the winding of R510 by way of this

winding, RABSI6, C305, RC365, RA366 and
through the winding of the rotary magnet 338 to
battery. Due to the high resistance of the wind-
ing of R510, the magnet 339 is not sufficiently
energized to operate. The relay R10, however,
attracts its associated armature and, after a
time interval sufficient to overcome the retarding
force exerted by the dashpot 514, closes its con-
tact springs 512 to complete a circuit Ior ener-
gizing the start relay RbIS.

the winding of R515 by way of this winding,
RA5IS, RCEI8 and through the springs 312 to
battery. The relay R515, upon operating, com-
pletes a holding circuit for itself in series with
the rotary magnet 339, this circuit being similar

to that traced above for R615 but difiering there-

from in that it extends by way of RABIT, RAbI8
and the winding of R85 to ground rather than
by way of RAS5I6 and the winding of RbI0 to

oround. Due to the high resistance of the wind-
ing of R515, the rotary magnet 339 does not op-

erate when energized in series with this wind-
ing. At RA516, the relay R515 opens a point in

the operating circuit for R510 and, at RASI8

and RC519, it opens a point in its own operating
circuit. | - |

At RAS519’, the relay R515 completes an obvious
circuit for energizing the pendulum type relay
R540, causing the latter relay to attract its
weighted armature RAS41 to complete a circuit

for energizing the slow-to-operate relay R930.

The last-mentioned circuit extends from ground
at RA541 by way of RC543, RC542, and the wind-
ing of R530 to battery. The relay R530 operates,
after an interval, to prepare, at RALB3 I, a holding
circuit for itself, and to complete, at RAbB32, a cir-
cuit for energizing the slow-to-operate relay
R520, this latter circuit extending from ground

The circuit noted.
extends from ground at the upper terminal of
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on the wiper 593 by way of the first contact of

the contact set 581, RA532, RC533 and through
the winding of the relay Rb520 to battery. The

relay R520 now operates to prepare, at RA522,

o circuit for energizing Rb5880 and to open, at

" RAB21, a point in the operating circuit for Rb540.

With R540 deenergized, its armature RAJ41 is
released and starts vibrating, pendulum fashion,
alternately to make contact with RC544 and

70
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- RC543. Due to the rapidity of mbvement of the
- armature RAG4! between its two extreme posi-
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tions, R530 is held energized so long as the am-
‘plitude of vibration of this armature is su |
to insure its engagement with the two contacts
RC43 and RCB44. When the amplitude of vibra-
tlon of RAB4I is reduced to a point where this

icient

armature no longer engages the two contacts not-

ed, the holding circuit for R530 'is opened and
this relay restores to complete a circuit for ener-

gizing R560. The last-mentioned circuit ex-
tends from ground at the switch wiper 593 by way

of RA332, RCBE34, RAB22, RAB52, RC553 and

through the winding of R560 to battery. The re-
lay RS530, upon restoring, also opens, at RAB32
and RC%33, the operating circuit Tor RE2D, caus-

ing this relay to slowly restore to recomplete, at

RAJ21, the operating circuit, traced avbove, for

‘R348 and to open, at RA522, the operating cir-

cuit for RE60. Before R520 restores, however,
R96G0 operates to complete a circuit for holding
itself energized in series with the upper winding

‘0of R3a0, this circuit extending from ground at

RAS19’ by way of the switch wiper 584, the first
contact of the contact set 992, the upper winding
0f R550, RAS6! and through the winding of R550
to battery. The relay R360, upon operating, also
applies a control pulse to the output terminal 597
to which is connected the supervisory conuctor
C384. Specifically, this pulse consists in the ap-~

plication of ground potential to the terminal 587

over a path extending by way of RAS55F and
RAD83. Shortly thereafter and when the wind-
ing of R960 is connected in series with the upper
winding of R550, the last-mentioned relay oper-
ates to open, at RA55!, the path for applying
ground to the terminal 587. This operation serves
to conclude the control pulse applied to the ter-

~ minal noted. |
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~operating, completes the above-traced

When the relay R560 operates, it completes, at
RA362, a circuit extending from ground at the

switch wiper 593 for energizing R578, causing the
latter relay to attract its weighted armature
- RAJT! to open points in the respective circuits,

traced hereinafter, for energizing the relay R580
and the operating magnet 5985 of the switch 599.

At RABS2, the relay R550, upon operating, opens
a point in the operating circuit for RY68 and pre-

pares a circuit for energizing the operating mag-

net 595 of the switch 599. At RABSSE, the relay

R3550 prepares a point in the commen portion of

circuits, traced hereinafter, for energizing the
pulsing relay R588, the pendulum type relay R570,

and the magnetf, 595. | |

When the relay R520 restores to recomplete,
at RAS21, the operating circuit for R348, the sec-
ond cycle of operation of the three relays R520.
R330 and R540 is started. The relay R549, upon
| circuit for
energizing R530, which latter relay, in turn, re-
operates to complete the operating circuit for
R320. Due to the vibration of the weighted. ar-
mature RAS541, the two relays R530 and R829
are held energized for a predetermined time in-
terval, at the expiration of which R530 restores
to open the operating circuit for R520.

When RS20 restores during this second cycle
of operation of the three relays noted, a circuit

1s completed for energizing the operating magnet

243, this circuit extending from ground on the
switch wiper 523 by way of RA532, RC534, RAB22,
RADS2, RCHBE and through the winding of the
magnet 898 to battery. When energized over
the above-traced circuit, the magnet 595 attracts
1ts armature, thereby to condition the associated

- relay R588. |
- gages its two associated contacts RC572 and

ratchet and pawl mechanism to step the wipers

©98 and 3584 to their respective first off-normal
positions.  Shortly thereafter and when R520

restores, the above-traced energizing circuit for
the magnet 535 is opened, causing the two switch

wipers noted to be stepped into engagement with .

their respective associated second contacts.
When this occurs, the above-traced circuit over
which R350 and R568 are held energized is
cpened at the switch wiper 594, causing R560 to
restore. The relay R358, however, is held op-
erated since & new circuit is completed for ener-

gizing its lower winding simultaneously with the

interruption of the energizing circuit for its upper
winding. ‘The circuit noted, namely, that for en-
ergizing the lower winding of R550, extends from

‘ground at RABI9’ by way of the switch wiper 594,

the second contact of the set 592 and the lower

‘winding of R558 to battery. At the switch wiper

098, the above-traced operating circuit for the
pendulum relay R%18 is interrupted, causing this

relay to release its weighted armature RABTI.

This armature now starts to vibrate to deliver
ground pulses to the magnet 595 and the pulsing
Specifically, eachi time RASB7I en-

RC513, circuils extending from ground at RA555

are completed for energizing R580 and the op-

erating magnet §35. Each time RAST! engages

its associated contact RA5T2, a priming circuit is
completed for energizing RB5T0, this circuit ex- .

tending from ground at RA555 by way of RAJTI,
RCS$12, the resistor 596 and through the winding

of RE78 to battery. By virtue of this arrange-

ment, the weighted armature RA5T{ is causad to
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vibrate continuously at a fixed rate, this rate be-
ing of the order of ten vibrations per second.

Fach time a ground pulse is delivered to the op-~
~erating magnet 598, this magnet steps its wipers
cne step and, each time a ground pulse is de-

livered to the pulsing relay R580, this relay op-
erates to disconnect, at RA584, ground from the
output terminal 598 terminating the supervisory
conductor C306. When the wipers of the switch

clated ratchet amd pawl mechanism, the above-
traced holding circuit including the lower wind-
ing of Ru38 is interrupted at the switch wiper
284, causing this relay to restore.
restores its armature RAB55, operation of the

switch 598 and of the impulsing relay R580 is

arrested, since ground for completing the respec-
tive operating circuits for these elements is no
Ionger present ocn RASTIL.
R350 further results in the deenergization of
R913 so that RABT] gradually assumes its resting

position wherein it engages its associated con-

tacts RC572 and RC573.

During the inferval when the pendulﬂm relay

K878 is operating to deliver pulses to the magnet

895 and the impulsing relay R589, the cyclic OD-

eration of the three relays R528, R530 and R540
is interrupted. Thus, immediately the switch

wiper 383 is stepped from its home position, a

poin{ is opened in the operating circuit for R520
s0 that this relay can not operate following the
sequential operation of the two relays R540 and
R3930. Hence, no further operation of the three

' relays noted occurs until such time as the wipers
of the switch 598 are returned to their respective

home positions. If the start relay R515 is still

operated when the switch wipers 593 and 294
are returited to their respective home positions, .
‘the above-described sequence of operations is re-

When R550

The restoration of

40

- 598 are returned to their respective home posi- 45
tions by the operating magnet 595 and its asso- |
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peated. Thus, immediately the switch wiper 993
engages the first contact of the contact set 591
and with the two relays Ro3l and RB40 operatied,
the above-traced circuit is completed for ener-
oizing R528. From this point on, the operation
of the apparatus is identical with that described

above.

Once the switch 598 starts to operate, the
wipers thereci are driven through a complete
cycle independently of the position of the start
relay R515, but immediately this start relay re-
stores the operation of the pulsing relay RH8( 1S
arrested. Thus, if the start relay restores after
five ground pulses have been delivered to R9E8
and the operating magnet 889, the holding cir-
cuit for the relay R980 1Is opened at RADHIY’,
causing RBES to restore to oOpen, at RABDBY, a
pcint in the common portion of the circuifs for
delivering pulses to the magnet 585 and the puls-
ing relay R588 thereby to prevent further opera-
tion of the pulsing relay. When R550 restores,
however, it completes a circuit for energizing the
magnet 585 by way of the self-interrupting con-
tacts associated with the armature 596, this cir-

cuit extending from ground on the wiper 593 by

way of any one of the multipled contacts of the
contact set 581, the armature 596, RCOO8, RAGE6
and through the winding of the magnet 895 to
battery. Due to the circull interrupting action
of the armature 596, the magnet 595 is repeatedly
energized to drive its wipers to the home position,
ot which time its operating circuit is opened at
the switch wiper 583. Obviously, if the start
relay RHID is deenergized following the applica-
tion of the control pulse to the output terminal
597 and before any impulses are impressed on
the terminal 538, further operation of the impulse
generator is prevented. This is true for the rea~
son that ground from RASIS’ 1s relied upon 1o
maintain the relays R526, Rb30 and R540 operat-
ing and o hold operated the two relays RE8)
and R5680.

Operation of the apparalus to extend a connection.
from a calling line to ihe operator’s station
wwhen no impulses are transmitted over the call-
ing line ¢ '

Referring now more particularly to the opera-
+ion of the apparatus automatically to extend a
connection to the D. S. A. operator’s board when
o calling condition is created on one of the lines
and no impulses are thereafier transmitted there-
over, the first selector switch 308 in its operation
ta extend a connection from the calling line i1 to
the called line 322 will again be briefly considered.
Immedistely the link connection is established to
this selector switch from the calling line, the relay

"R360 operates to initiate the operation of the

impulse generator §348 in the manner described
above. When R360 operates, it also prepares, al
RA358, 2 circuit, traced hereinafter, for energizing
R370 in response to the application of a control
pulse to the output tarmingl 587 of the impulse
cenerator 58¢. If the calling condition on the line
10¢ is occasioned by a fault on this line or by an
emergsncy ab the substation A, such that the call-
ing subscriber is unable to onerate the dialing
device located at this station, no imnulses will be
transmitted by way of the calling line and the
established link connection to the seized first
selector switch 388. Hence, only the relays R3IAL,
R250 and R36% of this switch are operated. Aftfer
this condition has prevailed for a given time inter-

yal, the relay R560 embodied in the impulse gen-

erator 500 operates in the manner described above

 energizing the call lamp £38.
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to apply 2 ground pulse to the supervisory con-
ductor C204. This pulse serves to energize R3TH
cver a circuit which extends from cround on the
conductor C2384 by way of the switeh springs 391,
RALS8, RC375, RA2T4 and througzh the winding of
©2180 to battery. Therelay R378, upon operating,
completes a holding circuit for itself, which cir-
cuit includes the conductors of the loop extending
to the calling subscriber’s substation. Specifi-
cally, this circuit extends from srcund abt RA3TI
by way of RA378, C318, RC33¢’. RA238, CIOT,
Ci62, the bridge across Ci062 and Ci93 at the call-
ing substation, C193, RA{22, RCi23, CH04, CLEG,
RA23%. RCS32, C212, RAZTS, RA27T4 and through
e winding of R378 to batiery.

With R278 operated, the previously traced oper-
ating circuit for the line relay R340 is interrupted
At RA2T? and RA378. The relay R348 is, how-

10

ever, held operated over an alternative circuit

which extends from ground at RAS532 by way of
C33%, RARTY, RART2, C313 and through the upper
winding of R348 to battery. This circuit consti-
tutes an imvulsing circuit by way of which the line
reiay R248 is made to respond to the impulse out-

put of the impulse generator 506. Thus, each

tirme REAG onerates, it opens, at RAE34, a point in
the impulsing cireuit, just traced, to cause R3AL2 o
restore.  Since with RE%8 and R362 operated, an

20

imnulsing circuit 1s prepared to the vertical mag-

net 338, this magnet 1s enecregized in accordance .

with the pulses produced by the generator 200 and
translates the wipers of the mechanism 380 to a
position opposite the bank contact level corre-

sponding to the number of impulses produced by .
In the particular case under -

the generator 382,
~onsideration, this generator delivers ten impulses
in each cvele of its cperation so that, at the con-
clusion of the series of impulses delivered to R343,
the wipers 284, 385 and 38% stand opprosite the

tenth hank contact level, or the level terminating
+the trunk lines extending to the D. 5. A. opera-

tor's hoard. Thereafter and when R385 restores,
the trunk hunting operation of the selector switch
is initiated to select an idle cne of these trunk
lines.
Arst idle line available, when the wipers 284, 285
and 386 are driven into engagement with the con-
tacts 387, 388 and 288 terminating the respective
conductors of this trunk line, the relay R330 is

cansed to operate to interrupt the trunk nunting -

operation of the selector switch 329 and to switch
»1e subscriber’s loop through to the onerator’s
station 400. In response to this operation, RAZY
and RA29 operate, in the order named, and the
1ast-mentioned relay returns ground over the con-
tvol conductor C388 to hold the selector switch
292 . the finder switch {88 and the relay R 129 oper-
ated. When the hold relay R4335 operates, it com-~
pletes, at RA&2(, the previously traced circuit for
The apparatus re-
mains in this condition until the call is answered
st the operator’s station.

Tt is pointed out that, if the calling condition
on the line 18! is removed hefore the generaior
508 starts to deliver pulses to the line reiay
R349, the selector switch 320 will be rendeared In-
effective to forward the connection tc the oper-
ator’s station. Thus, if the calling condition
present on the line (8i results from a call
initiasted a2t the substation A and the calling
subscriber hangs up, the lcop circuit cver which
RA376 is held operated is interrupted, causing
this relay to restore to open the impulsing circuit
extending from the generator 532 to the line
relay R340, When R340 restores, it causes ihe

Assumine that the trunk iine 3806 iz the g4
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sequential restoration of R350 and R360 to

initiate the release of the established switch

train. If, on the other hand, the c¢alling sub-

10

het 338.
calling substation are delivered to R348 and cause

scriber commences to dial
after R3T) has been caused to operate, the first

pulse dialed at the calling substation causes

R378 to restore o reconnect the windings of the
line relay R340 across the subscriber’s loop.

Since the loop is now open, the line relay R340

restores to transmit a pulse to the vertical mag-
The remaining impulses dialed at the

~ the operation of the selector switeh in the man-

| 15‘-. ner set forth above.

- started. to deliver pulses to the line relay R348
‘but before the series of pulses is completed, the

In the event the subscmber S
loop cireuit is opened after the generator 38€ has

established switch train will either be released
- or the call will be routed to the wrong sub-

20

‘scriber’s line, depending upon whether the calling
subscriber hangs up or starts to dial a desired
‘number affer holding the two switches (80 and

e 308 operated for a prolonged time interval.
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ASs pointed out above, the incoming call to

the operator’s station 400 is indicated by the
energization of the signal lamp 4858 and the call
- may be answered through the actuation of the
~ key switch 450 to its answer position, thereby

to connect the operator’s telephone tc the loop

extending to the calling substation and to open
the circuit for energizing the signal la.mp 458.
The operator at the station 4086 may now chal-

lenge the connection to determine whether the

call was was occasioned by a faulty condition of

the line 181 or was the result of a call initiated

at the substation A. If the calling condition re-

sults from the first of these two causes, obviously
no reply will be received when the connection is

challenged. If, on the other hand, the call to

the operator’s station was actually initiated at
the substation A, the operator may, by conversing

with the calling party, determine the nature of
- the call, that is, whether the failure to dial a

number was due to 1gn0rance on the part of the

calling party or to an emergency requiring the
‘assistance of the operator

Assuming that the
call was originated by a party unfamiliar with

the mode of operating dialing devices as conven-
tionally emt}]t}yed in automatic telephone sys-
tems, the operator may either advlce this' party
as to the operations required for obtaining the

desired line, or extend the connection to the de-
sn:cd Iine in the manner convenmonally empl&yed

in manual exchanges. -
In many cases of emergency, such for ex-.
ample, as those occasioned by sudden illness, the

party who initiates the call may have only suffi-

clent time or strength to indicate that help is
needed without giving any information concern- -
“ing the point from which the call is originated.

In these cases, as in those instances where the .

connection to the operator’s station results from

a Taulty line condition, it is extremely desirable
that the operator be able to determine the num-

per identifying the calling line without assist-
ance and with a minimum loss of time.

Oppm:iion of the . appamtt.ﬁs 1o deter ‘mine the
number identifying the calling line and to Zoc
the calling line m t of service

The qumbe-r Or character identifyving 1 ...,he call- '_

ing line {81 may automatically be determined
through the operation of the auxiliary primary

line finder switch 288, the auxiliary secondary

line finder switch 198 and the recording device

a- desired number
- tending from the line (01,

- trunk line 396.

189,

_ 11
 470. As mdmated previously, the auxiliary pri-
mary line finder switch 209 is controllable from
the operator’s station. More specifically, if the
operator, upon challenging the connection ex-

| deems it necessary to
deterimine the number identifying this line, she

-may initiate the operation of the switch 288 to
the

cause the recording device 418 to register
first two digits of the numbper identifying the

calling line by momentarily actuating the key

switch 460 to its off-normal postion. When this
operation is performed, an obvious circuit is
completed f{or energizing the slow-to-release
relay RA440. This relay, upon operating, com-

- pletes g holding circuit for itseld, Wh}.ch mrcuzt

extends from ground at RA431 by way of RA‘ME

battery. At RA44& and RC447, ground is re-
moved from the control conductor C398 of the
Simultaneocusly with the last-

mentioned operation, fthere is completed, af

RA#48 and RC448, a path for applying booster

battery potential, as applied to C463, by way of
It will be understood that this operation

depend for energization on the presence of

ground on C398 or the control conductors C314 -
This is true for the reason that the

and Ci08.
booster battery voltage is connected in series
with the exchange battery, effectively to increase

10

15

‘RC4484 and through the winding of RA48 to

20

"RC433 and RA432 to the control conducter
C38§8.
in no way affects those operated relays which

25

30

the energization of those relays having windings -

connected to the control conductors noted. The

“application of booster battery voltage to C88§3
- obviously causes an increase in the positive poten-

tial on the control conductor C398 and this in-

crease in potential results in the substantial

energization of the line lockout relay Ri28 over
a circuit extending from the positive side of the

booster battery as extended to C398 by way of °

C314, CI08, C98, the resistor 87 and the winding

of RI28 to the negatwe termmal of the regula,r} i

eXchange battery.

- When energized over the above traced c:rcmt
the relay R!20 partially operates to close only

the “X” contacts associated with its armatures

RA128, RAI29 and RAI[29’. This partial opera-

tion of RI20 serves to mark in the bank contacts

of the finder switch (80 the particular subgroup

of ten lines which includes the calling line, and
also to mark the particular calling line of the

marked subgroup. - Thus, the relay R{%8, by anp- _-
plying ground from RAI36 by way of RCi3T and

RAI28’ to the contact 158, marks the particular

- calling line of the marked ten-line subgroup.

By applying ground from RA{125 and by way of
RA129 and Ci48 to the test contact {48 of the

contact set 113, the relay RI28 marks the calling

line as being included in the first ten-line sub-
group of a particular group of one hundred lines.
- The partial operation of RI22 further re-

‘sults in the completion of a circuit for energiz-

ing the start relay R{10, this mrcult extending

i1t

g B ]
L )
o

frorn ground as a,ppll_ed to RAI34 b_y way of

RAI28 and the winding of RI{0 to battery. The
start relay noted is one of two such relays as-

~ sociated with the particular group of two hun-

dred lines corresponding to the finder switch
One of these relays, namely, 210, is com-
monly associated with an odd numbered gr Cup
of one hundred lines asscciated with the finder

Oo

sw:mtch 180 and the other similar relay, not shown,

is commonly associated with an even numbered |
group of one hundred lines associated with the
finder switch 190, Hence, through the operation
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of the start relay RI{Q, rather than the other
start rzlay associated with the switch 18R, the
particular group of one hundred lines, including

the calling line, is marked in the bank contacts

of the auxiliary primary finder switch 266, More
specifically, when Ri{8 operates, ground is ap-
plied to the first contact 288 of the contact set
284 over a path extending by way of RA{2 and
C{47. This marking also serves to identify the
particular group of one thousand lines which
includes the calling line (8f. At RAIIL, a path
is completed for applying ground by way of
CiA% to the bank contact 281, thereby to mark
in the marked one thousand-line group the par-
ticular group of one hundred lines which includes
the calling line. The application of ground fo

- C447 further results in the energization of R2Z%
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over a circull extending from ground on the
conductor uGuEd by way cf C287, RA231 and the
winding of R228% to battery. The relay R228,
upon operating, prepares, at RA22§, a test cir-
cuit over which the upper winding of R2{9 is
subsecuently energized; prepares, at RAZEZ, a
helding circuit for R210; opens, at RAZZE, a
noint in the circuit, traced hereinafter, for en-
ergizing the release magnet 287;
RAZ25, a holding circuit for the test relay R244;
ﬁc‘f coinpletes, 3t RAZ224, an operating circuild
or the vertical magnet 288. The last-mentioned
UHLCh1t extends from ground at RAZ22& by way of
RAZB2, RC253, RA2:&2, RCE43 and through the
winding of the magnet 285 to battery. This
magnet, upon being energized over the apove-
traced circuit, causes the wipers of the mecha-

nism 238 to be translated one step vertically

angd attracts its armagure 298" to complete an
chvious circuit for energizing R250. When RZ250
cperates, it delivers a ground pulse to the record-
ing device 280 over a path extending from
ground at RAZ224 znd by way of RA252 and
RAZSE. The recording device responds to this
ground pulse in the usual manner by recording &
dzsh on its register tape. In a similar manner,
2 ground pulse is delivered to the recording de-
vice £7J provided at the operator’s station over
a. path extending from ground at RA254 and by
way cf C28%4, Thus, the two recording devices
202 and &£78 are caused to register the first ver-
tical step taken ky the finder switch 286G, When
this first vertical step is taken, the ofi-normal
springs 29% are moved to the ofi-normali position
to prepare a circuit for energizing the release
maenet 297 and a holding circuit for RZ233.
When the relay R258 ottracts its armature
RAZ5!, it opens, at RC253 and RA25%Z, a point
in the above-traced overating circult ifor the
vertical magnet 263, causing this magnet to re-

store its armature 23%° whereby fthe operating

circuit for the relay ReBO is opened. The relay
R280, unon restoring, again completes the above-
traced operating circuit for the vertical magnet
285 csusing the wipers of the mechanism 278 to
he translated a second step vertically and the
operating circuit for R250 again to be completed
at the armature 295, The relay R258 operates
o, second time to open the operating circuit for
the vertical magnet 293 and fto deliver ground
puises to the two recording devices 283 and &78.
Through the interrelated operation of the mag-
net 205 and R252, the wipers of the mechanism
o790 arve calsed to he translated vertically in a
step-hy-step manner until such time as & marked
contact in the set 284 is encountered by tne test
wn;*er 286, Hach step taken by these wipers inn 2
vertical direction is recorded by the two devices

prepares, at
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o520 and 410 throuzh the operation of RZ250 to
deliver ground pulses thereto.

in 'the present assumed case, the wipers of the
meahaulsm 278 will be translated only one step
n a veriieal direction, since immediately the fiist
.:tem is completed, the test wiper 236 is brought
into enragement with the marked contact 255 to
complete o circuit for energizing the lower wind-
ing of the slow-to-operate relay R248. This cir-
cuit extends from ground at RAIIZ by way of
447 the test contact 285, the wiper 2806, the
lower winding of RZ48, RA245 and through the
rocigtor 282 a2nd the winding of R250 in parallel
to batiery. T“ue to the relatively high resistance
of the lower winding of R243, the relay R238
does not operate when energized over the above-
tirzced cireuit. The relay R240, however, oper-
ates, after an interval, to complete a holding
circuit for itself, which circuit extends from
ﬂ'round .;,.-t RAZ25 by way of the “x” contacts
associeted with RA24§1 and the upper winding of
R24§ ta ba.ttery. At RA242. the relay RZ4D cpens
& Poing in the circuit for energizing the vertical

magnet 255 and completes a circuit for energiz-
mg ths Iutaly magnet 296, this latter circuit ex-
tending from ground at RA224 by way of RA25HZ,

ROLST RWAZA2Z, RC244, RA2I§, RC2(8 and
throcugh the winding of the magnet 223 to bat-
tery.

It will be apparent that only cne ground im-
nulse ig delivered to each of the two recording
Asvices 258 and 479 in the particular case under
consideration rince only one vertical step on the
part of the wipers embodied in the mechanism
215 is required to find the particular marked
...,oawct level. Hence, the calling line is identified

s heing included in the No. 1 grcup of one thou-
sand lines. The next operation on the part of
the auxiliary primary finder switch 208 1s to
select the particular group of one hundred lines
which includes the calling line 10f{. This is
aschieved through the interrelated operation of
the rotary magnet 2885 and the relay R200 to
drive the wipers of the mechanism 2708 into en-
cazement with the particular cet of marked con-
t cts corrvesponding to the group of one hundred
iines which includes the calling line. Thus im-
mediately the rotary magnet 23% is energized,
it steps the wipers of the mechanism 270 into
engageren
in the selected contact level and simulfaneously
completes, at its armature 286’, an obvious Clr-
cuit for energizing R250. The relay R230, upon
operating, delivers a ground pulse to each of the
WO iGCGldlI‘lg devices 2{:‘3 and 479 and inter-
rupts, at RAZS2 and RC2E2, o point in the oper-
ating circuit, traced above, for the rotary magnet
288. The rotary magnet again opens, at its ar-
mature 286, a circuit for energizing R250.
Thus, the rotary magnet 296 and R259 are alfer-
1ately energized to drive the wipers of the mech-
anism {79 until such time as the wipers are
«tepped into engagement with the set of contacts
includinzg the marked contact 28{. Since a
cround pulse i= delivered to sach of the two re-
cording devices 268 and 670 each time R25J op-

with the contacts of the first set :

Gt
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erates, each step taken by the wipers is recorded

by eacn of these two devices. It will be observed
that a siight pause or time delay occurs petween
the end of the vertical movement of the switeh
wivers and the beginning of the rotary move-
ment. This pause is cauted by the slow-to-op-
erate characteristic of the relay R240 and is for
the purpose of spacing the dashes recorded by
the

70

two devices 226 and 478 during the vertical 75
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'net upon bemg energlzed causes the mpers 01'

movement ef the Wlpers and representmg the_- |
the mechanism 55 to be translated one step

- first digit of the number identifying the calling

- line, from the dashes recorded during the rotary
movement of the wipers and representing the

i3

second digit of the number 1de11t1fy1ng the. eall-
ing line.
- When, during mtaly znevement of the sw1tc‘1

- Wipers, the wiper 283 is moved into engagement

10.
- test relay R2{9, this- circuit extending from
ground at RAHE by -way of C1i46, the cortact

15,

20,

with the marked contact 281,

‘2 circuit is com-
pleted for energizing the 1lpper winding of the

£81, the wiper 283, the upper wmd‘!ng ci R219,

RC2E3 RAZI2, Razza ‘C288 and through the re-
- sistor 262 and the winding of R250 in parallel .
- to battery. Due to the relatively high resist-
ance of the upper. Wmdmg of R21{0, the relay
- R258 does not operate. when energized over- the

akove-traced: elrcuit “I'he relay R210, however,

cperates and completes at RAZI5, a circuit for

energizing its lower winding, which circuit ex-

B tends from ground atb RA’?% by wey of RA222 |
RA215 and through the lower wmdmg of R210

28,

- completes 'a circuit’ for
winding of R{58 in series with the upper wind--
‘ing of RZ38, this circuit extendmg frem ground'

at the 10eer terminal of the upper winding..of

‘1 0;

to battery. "The relay R218 now opens, at RAZ{G

and RCZ18, a point in the above-traced oper-

ating circuit for the rotary magnet 296, there-

by to. arrest the rotary movement of the smtch_-

;Mpere
ther point in the circuit, traced heremafter fer

At RAZ1S, the relay R210 opens a fur-

energizing the release magnet 287. R
At RAZil, the relay R210, Upon operatmg,
energ;l.zmg the upper

R?eﬂ by way of this winding, RAZi{, the wiper

1%, the contact 2712,

. upper winding of R230, the relay R230 does not

- gperate
cpen, at RAIBE, a point in the  circuit, traced.
hereinafter, for energlzmg the release magnet
{7€; to prepare, at RA153, a test circuit. leading .
- to the test relay RIi68; to prepare, at RAI52, a

133

Tha relay RiG0, hewever operetes to

holding circuii for the slow-to-operate test reley
Ri70; and to prepare, at RA{EL, a path for fuily
energizing -the lockout relay” Rﬂ% following the

. operation of the switch IM to the. pesatlon COr--

" responding to the line £81.

a1y

Following operation of Rzlﬂ the eperatlon of
the primary finder switch 280 to cause ‘the two
recerding devices 260 and 470 to- reglster the
. first two digits of the number identifying the
callmg line is ccmpleted. In. thls connectmn it
will be apparent that, if the contact set com- -
prising  the marked contact 281 is the fifth set

of the selected first contact level, five rotary |
178, but extending by way of RCi74, RA{ 68 and 60

the winding of the magnet 171 to battery, rather

steps will be required on the part of the switch

- wipers before this contact set is selected * Hence,

‘the first two digits of the number 1dent1fy1ng_y
The -

the line {81 are one and five, respeetlvely

. final two dlglts of this number are recorded in

3. response to the operation of ‘the switch 190 fol-
- lowing the operation of R210.

~ operates, it completes, at RA216, a circuit for

"RAZ{8, RC2IT, the wiper 27%, the cen‘taet 213'
RMT.:: RCI75 and through the winding
ef the magnet I'IB to bettery ‘This vertleal mag-

'CH'H

energizing the vertical magnet Hﬁ a,nd prepares,
at RAZ212, a circuit for- energazmg R2%). The

- .Jrst—meﬂtmned circuit, namely, that for energlz-

ing the magnet 178, extends. from ground at- o
- 1o open, e,t RA252 and RC253, a point in the R

~cireuit - for energizing the rotary magnet 177.
‘With the apperatus in this condition, the rotary

RAZZ4 by way. of RA252 R(C253, RA242, RC244,

| Cii8, RAIS2, RCIM and-

thz ough the upper wmdlng of Ri58 to battery.
 Due to the high resistance of the upper winding
of Ri{58 and the relatively low resistance of the

Thus, when R210
contact set of the selected first contact level and, -

- ab its ermature 1777, completes the above-traced
- circuit for energlzmg R250. SR
erates to again deliver a ground pulse to each. "o

13

vertically and attracts its armature 1'18’ to com-
- plete the -above-noted circuit for energizing
._‘R%ﬂ This circuit- extends from ground at the b
almeture 178’ by. way of Cli6, the contact 218,
. the wiper 280, RC214, RA212, RA22I,

C288 and

through the wmdlng of R?EB to battery The

- relay R250, upon opere,tmg, delivers a ground
pulse to each of the two recording devices 260 10-'

- gnd 478 and mterrupts at RA252 and RC253, the =
~ above-traced operating circuit for the vertical
‘magnet {18, Thus, it will be seen that the mag-
net {78 and R 5@ through: their interrelated
cause the wipers of the mechanism 15-

eperamc}n
£55 to be translated in a vertical direction to a

‘cosition opposite the marked level of contacts.

Moreover; for each step taken by these wipers -

2 ground pulse is delivered to each of the two .
. recording . devices so that, at the conclusion of 20

“the vertical stepping operation, the third digit of
I.the number ldentlfymg the calling line is re-
corded by each of these two devices.
first vertical step is taken by the swzlteh wipers,
the off-normal springs 189 are moved to the off- 25

When the

normal position. At the springs 181, a circuit

s prepered for energizing the magnet 176 and,

at the sprmgs 182, a holdmg circuit 1s prepared
for RI16GD. |

In the present aesumed case, the contac.t 149 30;-'
_stanamg opposite the first level of bank contacts,
‘is the marked" contact of the test contact set

118. Hence, the. w1pers of the mechanism 155
will only be trenslated one step vertically, - at

~which time the wiper 14 engages the test contact 35

{49 to complete a circuit for energizing R{79,
this circuit extendmg from ground at RA!35

by way of RAI29, Cl48, the contact 149, the wiper

{14, Ci15, the lower winding of RI78, RAI72,

'_CHES the contact 218, the wiper 280, RC2i4, 40
RAZ212, RA221, C288 and through the resistor 262
and the wmdmg of R250 in parallel to. battery.

Due to the rele,twely high resistance of the lower

- winding of RI118, the relay R250 does not oper-
~ate when energized over the above-traced circuit. 45 -
The relay RI10, however orerates, after an in-
terval, to complete, at RAITI,

2 holding circuit
for itseif, this elrcult extendmg from ground

“at RAI52 by way of the “z” contacts associated
with RAIT{ and the upper Wlndmg of RIT0 to g

battery. At RAIT2, the relay Ri10 opens a point
in ‘its operating circuit, as traced ahove. At
RAIT3 and RCI135, the relay RIT10 opens a point
in the above- traeed operating circuit for the .

vertical magnet 178, thereby to arrest the ver- 55
‘tical movement of the switch wipers.

At RAIT3
and RC1174, the relay RITD eompletes a circuit

- for energizing the rotary magnet. 117, this cir-
- cuit being similar to that for the vertical magnet

-than by way of RCI75 and the winding of the
vertical magnet §18 to battery. - The rotary mag-
net #1717, upon being energized over the above-

- noted clrcult causes the wipers of the mechanism 5

155 to be stepped into engagement with the first

- The relay R250 op-

of the twe recordmg devices 260 and 470 and

magnet and R%ﬂ mterect to drive the WlpeI'S 75'
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of the mechanism 155 until they are moved into
engagement with the marked contact corre-
sponding to the line {24, which contact, in the

present case, is the contact 188. If the contact
set including the contact 158 is the fourth set

in the selected first contact level, four steps will
be required on the part of the wipers before
this contact set is found. Hence, four ground

 pulses will be delivered to each of the two record-

10

15

.. to be separated and read. These pauses are due
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ine devices 2680 and 470 and the final digit of
the number identifying the calling line will be
recorded as four, making the complete number
identifying the line {81 one-five-one-four.

of R258 occurs each time the dashes representing
one of the digits of this number are recorded,
thus insuring sufficient spacing between the
dashes representing each digit to enable the digits

to the time intervals respectively required for
the control apparatus to initiate the rofary
movement of each of the two switches 200 and
190 following the completion of the vertical

"movement and for the switch 190 to start operat-

ing after the operation of the switch 2060 is
completed. -

When the wiper (59 is driven into engagement

with the marked contact {58, a circuit is com-

pleted for energizing the upper winding of the
test relay RI{160, this circuit extending irom
eround at RA{36 by way of RC{37, RAI28’, the
contact 158, the wiper 153, RC!45, RAI44, RA {53
and through the upper winding of Ri60 to bat-

35 tery. The relay R160, upon operating, completes,

ot RA169, a holding circuit for itself, which cir-
cuit extends from ground at the off-normal
springs 182 by way of RA189 and the lower wind-
ine of RI60 to batfery. At RAIG8, the relay
R 150 opens a point in the above-traced operating
cireuit for the rotary magnet 1717, thereby to stop
the interrelated operation of this magnet and
R250 and arrest the rotary movement of the
switch wipers.

winding of R230, this circuit extending irom
ground at the lower terminal of the upper wind-
ing of R230 by way of this winding, RAZII, the
wiper 276, the contact 272, CIi8, RAIG2, RCIGS
and through the resistor 183 to battery. ‘The
resistance value of the resistor 183 is chosen S0
that the full rated current is passed through the
upper winding of R230 when this winding is ener-
sized over the above-traced circuit. Hence, RrR239
is caused to operate to complete, at RA232, &
holding circuit for itself, which circuit extends
from ground at the off-normal springs 281 by way
of RA232 and the lower winding of R230 to bat-
tery. 'The operation of Ré3l initiates the reiease

of the switch 288 in the manner pointed out in

detail hereinafter. Similarly, the operation of

RI160 initiates the release of the selected sec-

ondary finder switch 180. | |

Before describing the release of the two finder
switches, however, it is pointed out that REI68,
upon operating, completes a circuit for fully
energizing the lockout relay RiZ8. 'The circuiv
noted extends from ground at RAIG! by way of
RAI51, RAI41, RCi42, the wiper 121, the contact

i56 and through the winding of RIZ0 to batiery.

The relay R{120 now fully operates to complete, at

RA12! and RAI122, a holding circuit for itseli,

which circuit extends iro
way of CI102, the bridge across the conductors

'C102 and C1083, C138, RA!22, RCI24 and through
g the winding of RI20 to hattery. Since the bridge

As
indicated above, a slight pause in the cperation

RAAD restores.

At RAI62, the relay RI60 com~ from the control conductor CH8.

pletes a circuit for fully energizing the upper.

1 ground at RAIZ21 by

9,183,656

across the two conductors of the line {6[ is an
integral part of this holding circuit, it will be
apparent that the lockout relay is maintained
energized until such time as this bridging path
is interrupted. Obvicusiy, if the bridge across
the conductors Ci82 and Ci02 is the result of a
call initiated at the substation A, the holding cir-
cuit noted will be interrupted when the receiver
ot this station is restored to its hook. If, on the
other hand, the holding bridge is caused by 2
faulty condition of the line or, more particularly,
a short circuit between the conductors C182 and
C103, the lockout relay R{20 will oniy be re-

leased when the fault is cleared.

In anv case, when RI26 operates, it cpens, at
RAI122. the loop circuit over which the line relay
RA420 at the operator’s station 4988 is held oper-
ated, causing this relay to restore to open the
operating circuit for the hold relay RA420. The

relay R43% now restores to open, at RA42I, the

hold circuit for R440 and to prevent ground from
being applied to the control conductor C39% when
At RA232 and RC433, booster
battery potential is removed from C383. Al
RA432 and RC#234, the negative terminal of the
regular exchange battery is connected by way
of the resistor 462 to C398, thereby to mark
the trunk line 385 as idle in the bank contacts
of the first selector switches. When R448 re-
stores, it opens, at RA44{, the circuit Ior ener-
oizing the guard lamp 458, causing this lamp 1o

be extinguished to indicate that the recording

operation is complete and the operated switch
train is released. |
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When booster battery potential is removed 35

from the control conductor C388, the holding

circuit for R234% is interrupted, causing this reiay

to restore to initiate the release of the selector
awitch 200. Similarly, the removal of becoster
battery potential from the control conductor
noted results in the release of the finder switch
(88 and the removal of booster battery potential
Thus, the hold-
ing circuit over which the combined line and cut-

off relay R138 was maintained operated, is opened

and this relay restores. When R{E3 restores, it
interrupts, at RA133, a point in its own holding
circuit and opens, at its armatures RA#35, RAI36,
and RAI139, points in the above-traced marking
paths. At RA{24, the relay R{230) opens a point
in the operating circuit for the start relay IZARE
causing this relay to restore to open, at RALH T,
a point in the marking path leading to the bank

 contacts of the switch 296 and, at RA112, a point

in the common portion of the marking paih
leading to the test contact. 285 and the operating
circuit for R220. Thus, the operated switch
train extending between the line {¢f and the
operator’s station is entirely cleared out, the line
i01 is locked out of service and the switches in-
volved in the switch train are conditioned for
further use.

Considering now the release of the finder
switch 200, when R230 operates, it opens, at
RA?231. a point in the operating circuit for R228
and, at RA233, a point in the holding circuit for
R21{0, causing these two relays to restore. At
RA224, the relay R220, upon restoring, ovens &
point in the common portion of the above-traced
circuits by way of which the magnets 295, 203.
178 and {17 are repeatedly energized. At RA225,
the relay R220 opens a point in the holding circuit
for R240, causing this relay toc restore. When
the two relays R210 and R229 fall back, a circuit
is completed for energizing the release magnet

45
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281, thls circuit extending from ground at RC219"

by way of RA219, RA223, the off-normal springs
292 and through the Wmdmg of the magnet 287 to

- battery. The resulting operation of this release

o

10

15

- restore.
- 20

magnet 2387 causes the wiper carriage structure

- of the mechanism 270 to be restored to normal,

at which time the off-normal springs 288 are
moved te the normal position to open, at the
springs 28, a point in the operating circuit fer
the release magnet and, at the springs 29i,
point in the holding circuit for R238. Thus, the
auxiliary prlmary finder swueh 200 is cempletely
released, |

Censmermg now the release of the ﬁnder switch
{80, when the relay RI88 operates, it opens, at

RAIB2 and RCI§4, a point in the previously

traced circuit for energizing the upper Wmdmg

of RI50, causing the last-mentioned relay to
When the slow-to-release relay Ri58
falls back, it opens, at RAI51, the above-traced

operating circuit for the lockout relay RI20:

- opens at RAIE?, the above-traced holding circuit

25

. structure of the switching mechanism (85 to be
30

for RI7D causing this relay to restore; opens, at
RA1%83, a point in the operating circuit . for R{61:

and completes, at RAL54, a circuit extending by

way of the off-normal springs {81 for energizing
the release magnet 176. The resulting operation
of the release magnet causes the wiper carriage

restored to normal, whereby the off-normal

springs i80 are returned to normal to open, at

the springs {81, a point in the operating circuit
for the release magnet and, at the springs 182,

 a point in the holding circuit for RI168. Thus. the

35

40
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finder switch (50 is entirely released
The relay Ri48 is provided in the smtch F86

for the purpose of determining which of two sets
of test contacts will be tested during rotary move--
ment of the wipers embodied in the mechanism

{88, More specifically, the finder switch #98 has
an operating position corresponding to each line
of two, one hundred line groups and the relay
R i) determines by its position whether the test

“contacts corresponding to the lines of a ten line
subgroup in one of the two groups of lines will

be tested during rotary movement of the switch,

or whether the test contacts corresponding to the
lines of a ten line subgroup in the other group

will be tested. Since, in the case just described
the line I8! is included in a ten line subgroup
forming a part of the odd numbered group of oue
hundred lines assoclated with the switch {99,
it is necessary that the relay RI48 be maintained
deenergized during rotary movement of the
switch wipers. Thig is insured by the operaticn

~of the switch 280 to select the contact set includ-

~ ing the marked contact 28( rather than a pre-

60

ceding or succeeding contact set.
‘To clarify this point the case of a calling line

included in the even numbered group of one

- hundred lines associated with the switch 189 will

65

70
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now be briefly considered. - In this last assumed
case, the group start relay, corresponding to Ri {8
but associated with the even numbered one

hundred line group which includes the calling -

line, marks the bank contact 282 with ground po-
tential rather than the contact 281. Hence, the
test relay R218 is not caused to operate until the

wipers of the switch 280 -are, during the rotary |

movement thereef driven into engagement with

- the contacts of the set including the marked con-
In this case and when R2!8 operates,

tact 282. _
a circuit is completed for energizing Ri48, this
circuit extending from ground at the lower ter-

mninal of the upper winding of R230 by way. of B

. as described above.

extending from ground at RAISH

_ 15
this winding, RA2{{, the wiper 216, the contact
2i4, Cli8, RA[BY, RCIBT, the lower winding of
Ri38 and the winding of Ri#3 to battery. The

resulting operation of R140 serves to prepare, ab
RA4/ and RCI48, a test circuit which extends to

Ri68 from the wiper 189’ rather than the wiper
[58, so that, during rotary movement of the

wipers embodied in the mechanism i85, the con-

tacts corresponding to the lines forming a ten
line subgroup of the even numbered group of one
hundred lines associated with the switch 89,
are tested.. At RA{AL, the relay R148, upon oper-

10

ating prepares a eircuii;- for fully energizing_ the
lockout rélay associated with the calling line in-

cluded in the even numbered group of one hun-
dred lines.  The relay RI§8 also operates, when

~energized in the above-traced circuit, to perform

t ne funciions described above,

IFrom this point on the operation of the apparas-

tus and, more particularly, the finder switch {86
to cause the final two digits of the number iden-
tifying the calling line to be recorded, is exactly

this finder switch to the position corresponding
to the calling line the lockout relay associated
with the line is caused to operate over a circuit
by way of

RA{51, RAl41, RCI43, the switch wiper 157,

15

20

Following the operation of

the contact 186’ and the winding of the lockout

reiay, not shown, to battery. The resulting oper-
ation c¢f the lockout relay causes the operated
switch {rain to be released and the calling line to
be locked cut of service until such time as the
calling condition therecn is terminated. During

- the release of the apparatus the relay R238 is

caused to operate to initiate the release of the
finder switch 288 in response to its energization
‘erent from that {raced above.

over a circuit diffe _
This new circuit extends from ground at the

lower terminal of the upper winding of R238 .

by way cof this winding, RA211, the wiper 278,
the contact 274, C119, RA165, RCI66 and through
the resistor 183 to batfery. Obviously, the opera-

tion of R{68 to complete this circuit results in the

deenergization of Ri48. The remaining steps in
the release of the two
are exactly as described above. -

While there has been described what is at pres-
ent considered to be the preferred embodiment

of the invention, it will be understood that variocus

- modifications may be made therein, and it is -

contemplated to cover in the appended claims all

- such modifications as fall within the true spirit
~ and scope of the mventlon |

- Iclaim:
1. In an eutomatlc telephone system, a plu—

inder switches 188 and "@@ |

25

{14

56

rality of subscribers’ lines, each of said lines be- |

ing identified by & perti_cular character, a plural-
ity of subscriber conftrolled automatic switches,
including a group of selector switches, for setting

- up connections between said lines, an operator’s
svation, each of said selector switches including a -

set of bank contacts terminating a trunk line

extending to said operator’s station, whereby a .

connection may be established by way of said

- trunk line between a calling one of said lines

60

and said operator’s station, line lockout means

associated with the calling line, indicating means
commonly associated with sald plurality of lines,
- and means controllable from said operator’s sta-
tion for causing said indicating mesans to indicate

the character identifying said calling line and
for causing said lockout means to lock seld

calling line out of service.

2. In an _autemetlc telephone system, a plu-

70

75
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rality of subscribers’ lines, éach of said lines be-
ing identified by a particular character, a plu-
rality of subscriber controlled automatic switches,
including a group of selector switches, for sef~
ting up connections between said lines, an oper-
ator’s station, each of said seslector switches in-
cludineg a szt of bank contacis terminating a
trunk Hne extending to said operator’s station,
whereby a connection meay be established by way
of szid trunk line between a calling one of said
lines and said operator’s station, line lockout
mesns associated with the calling line, a sec-
ond <tation remotely located with respect to said
operator’s station, indicating means located re-
spectively at said stations and each commonly
associated with said plurality of lines, and means
controlable from said operator’s station for caus-
ing each of said indicating means to indicate the
character identifying said calling line and for
causing said lockout means to lock said calling
line out of service. |

2 In an automatic telephone system, a plural-
ity of subscribers’ lines, each of said lines being
identified by a particular character, a plurality
of subscriber controlled automatic switches, in-
cluding a group of impulse responsive selector
switches, for setting up connections between sald
lines, an operator’s station, each of said selector
switehes includine a set of bank contacts ter-
minating a trunk line extending to said opera-
tor’s station, certain of said switches other than
said selector switches being effective to set up
a link connection between one of said subscribers’
lines and one of said selector swilches when a
calling condition is created on said one of said
lines, means only gperative in the event no con-
trol impulses are transmitted to said one selec-
tor switch by way of said one line within a given
time interval after said link connection is estab-
lished for causing said one switch to extend said
link connection by way of said trunk line %o
said operator’s station, line lockout means asso-
ciated with said one line, indicating means COIN-
monly asscciated with said plurality of lines,
and means controllable from said operator’s sta-
tion for causing said indicating means tc indi-
cate the character identifying said one line and
for causine said lockout means to lock said one
line out of service until said calling condition
is terminated.

4 In en automatic telephone system, a plural-
ity of subscribers’ lines, each of said lines heing
identified by a particular character, a plurality of
suhseriker controlled automatic switches, includ-
ine a2 group of impulse responsive selector
switches, for setting up connections between said
lines. an cperator’s station, each of said selector
switches inciluding a set of bank contacts ter-
minating o trunk line extending to said oper-
stor’s station, certain of said switches other than
said selector switches being effective to set up a
link connection between one of said subscribers’
lines and cne of said seclector switches when 4
calling condition is created on said one of said

lines, an impulse generator, means included in

said one selector switch and operative during the
establishing of said link connection for initiat-
ing the operation of said impulse generator,
means inciunding said impulse generator for caus-
inc said one selector switch to extend said link
connection by way of said trunk line to said oper-
ator’s station, said last-named means only being
operative in the event no control impulses are
transmitted to said one selector switch by way

»g of said one line within a predetermined time in-

than said selector switches being e

2,183,856

terval after said link connection is established,
line lockou: means associated with said one line,
indicating means commonly associated with sald
nlurality of lines, and raeans controllable from
said operator’s station and by way of said trunk
line for causing said indicating means to indicate
the character identifying said calling line and
for causing said lockout means to lock sald one
line out of service until said calling condition
is terminated. |

5. In an automatic telephone sysiem, a plu-
rality of subscribers’ lines, each of said lines be-
ing identified by a particular character, a phi-
rality of subscriber controlled automatic switches,
including a group of impulse responsive selector
switches, for setting up connections between said
lines, an operator’s station, each of said selec-
tor switches inclhuding a set of bank ccontacts
terminating a trunk line extending to =aid op-
erator’s station, certain of said switches other

Tective 10 Set
up a link connection between one of said sub-
scribers’ lines and one of said selector switches
when a calling condition is created on sald one
of said lines, an impulse generator, a pair of
conductors interconnecting said one selector
switch and said impulse generator, means In-
cluded in said one selector switch and operative
during the establishing of said connection for
initiating the operation of said impulse genera-
tor, said generstor including means for applying
a control pulse to one of said conductors and
means for thereafter impressing a predefermined
series of impulses on the other of sald conduc-
tors, a relay included in said one selector switch,
said relay being arranged to be energized in re-
sponse to the application of said control pulse
to said one conductor and being operative to
condition said one switch fto respond to the
impulses impressed on said other conductors,
means included in said one switch and respon-
sive to the impulses impressed on said oither con-
ductor for causing said one switch to extend said
link eocnnection by way of said trunk line to said
operator’s station, and means responsive to im-
pulses transmitted to said one switch by way 0l
said one line for preventing the operation of
said last-named means.

6. In an automatic telephone systern, a plu-
rality of subscribers’ lines, each of said lines be-
ing identified by a particular character, a dlu-
rality of subscriber controlied autcmatic switches,
including a group of impulse responsive selec-
tor switches, for setting up connactions between
said lines, an operator’s station, cach of sald se-
lector switches including a set of bank contacts
terminatineg a trunk line extending to sald op-
erator’s station, certain of said swilches other
than said selector switches being effective to
set up a link connection between cne of said
stubscribers’ lines and one of said selector switenes
when a calling condition is created on said one
of said lines, an impulse generator, a pair of
conductors interconnecting said one selector
switch and said impulse generator, means in-
cluded in said one selector switch and opera-

tive during the establishing of said connection

for initiating the operation of said impulse gen-
erator, said generator including means f{or ap-

" plying a control pulse to one of said conductors

and means for thereafter impressing a prede-
termined series of impulses on the other of said

" conductors, a relay included in salid one selec-

tor switch, said relay being arranged to be en-
ergized in response to the application of sald
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| _-arra,nged in levels mpers for engagmg said bank

' control pulse to sa1d one cenductor and being

- operative to condition said one switch to respond
to the impulses impressed on said other conduc-
“tor, means included in said one switch and re-

10

sponsive to the impulses impressed on said other

conductor for causing said one switch to extencl |

said link connection by way of said trunk Iine

to said operator’s station, means responsive to )

1mpulses transmitted to said one smtch by way

of said one line for pleventmg the operatmn.

- of said last—nemed means, line lockout meam

associated with said one lme indicating means

, .commenly associated with said plurality of lines,

- 1b

20

and means centrollable from sald operator’s sto-
tion and by way of said trunk line for causing
said mdmetmg means to indicate the character
'1dent1fymg said one line and for causing said
lockout means to lock said one line out of ser-

vice until said calling condition is terminated.
7. In an automatic telephene system, a piural-

ity of subscnbers lines, each of said lines being

identified by a particular character, a plure,hty

-of subscriber controlled automatic switches, in-
cluding a group of impulse responsive selector
switches, for setting up connections between said

lines, certain of said switches being operative to
set up a link connection. between one of seud lines
and one of said selector emtches when a ca]lmg

~ condition is created on said one of said lines; said

35

desired contact level; an operator’s station, a
trunk line extending from said station and termi-
nating at one set of bank contacts included in
a - predetermined level, an impulse genere,ter a

40

50

one selector switch 1nclud1ng bank contacts ar- -

ranged in levels, wipers for engaging said bank

conta.cts a stepping magnet for translating said
wipers opposﬂ:e a2 desired level and means for

automatically rotating said wipers into engage-

ment with a particular set of contacts following

the translation thereof to a position opposite a

pair of conductors interconnecting said one selec-
tor sw1tch and said generator, means included

in said one seleeter switch and operative during -

the establlshmg of se1d link cennectmn for initi-

ating the operation of said impulse generator,

said genera,tor including means for applying a

control pulse to one of said conducters and means
for thereafter impressing a predetermined series
of impulses on the other of said conductors a
relay included in said one selector switch, said

relay being arranged to be energized in response

to the application of said control pulse to said

314

one conductor and being operative to condition

said stepping magnet to respond to the impulse
impressed on said other. conductor, whereby said -
- wipers are translated opposite said predeter mined

- level and are thereafter rotated into engegement

60

6o -

with .the set of contacts terminating said trunk

line thereby to extend said lmk connection to said

operators station, and means responsive to im-
pulses transmitted to said switch by way of said
one line for preventing said magnet from re-

sponding to the 1mpulsee mlpressed on sald other
conductor. -

impulse responsive ‘selector

~ condition is created on said one of said lines;

said one selector switch including bank contect__s_-

8. Tn an a.utema,tm telephone system a plural- o
ity of subscribers’ lines, each of said lines being |
identified by a particular character, a plurality of
subscriber confrolled automatic switches, includ-
ing a group of
switches, for setting up connections between said
lines, certain of said switches being operative to

set up a link connection between one of said lines
- .and one of said selector switches when & callmg- |
- one selector. sw1teh and operative durmg the

-' eetabllshmg ef sald lmk connection for 1mt1at1ng

17

contacts, a steppmg magnet for translatmg said '

wipers opposite a desired level and means for

e,utoma.tlca,lly rotating sa,ld Wlpers into engage-

ment with a particular set of contacts following
the translatmn thereof to a p051t10n opposite a

desired conte,ct level; an operator’s . station, a

trunk line extendmg from said sta,tmn and terml- -

nating at one set of bank eenta,cts mcluded in a
predetermined level an 1mpulse generauor a pair
- of conductors mterconnectmg said one: selector

10

switch and said generator, means included in said
one selector switch and operative during the

estabhshmg of said link connection for: 1n1t1at1ng”-
‘the operation of said impulse generator,.said

genereter mcludmg means for applying a- control
pulse to. one. of said conduetors and. means for

~ ihereafter impr eesmg a predetermmed series of
- impulses on the ether of said conduetore a rela;sr

included in said ene selector smteh smd relay
being. arranged to be energlzed in response to
the application of said control pulse to sald one

conductor and being operative to condition sald

steppmg megnet to reepond to the impulses im-

pressed on said-other conductor, whereby - said
Wipers are transleted oppes1te sald predetermmed

level and are thereafter rotated into engagement

sald. eperatere station, means responswe to im-
puuees tla,nemltted to said SWleh by way of S&ld
one line for preventmg said magnet from  re-
sponding to the impulses impr essed on said other
conductor, line loekeut ‘means associated with
said one line, mdlcatmg means cemmonly associ-

of said trunk. line for causing said mdmetmg

one line and for ce,uemg sa1d lockout means to

- lock said one line out of sermce until sa.ld ca,llmg |

conchtmn is termma,ted

15
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25

with the set of contacts terminating said trunk
line thereby .to extend said link cennectmn o

30

85
ated with said plurality of lines, and means cen— .
trolla,ble from said operator’s station and by way

means to indicate the character identifying said B
40 -

9. In an autematle telephene system a plura,l- |

ity of subscribers’ lines, a, plurahty of eubscrlber :
“controlled automatle switches, mcludmg a group
of impulse responsive selector switches, for set-

ting up connectlons between said lines, an epera-

45

tor’s station, a trunk line extending to said sta-

‘tion and accessible to each of the selector
switches of @ said. group, one of said sélector
- .-_'sw1tehes meludmg means responsive to at least
" ‘one predeternnned ser1ee of 1mpulses transmitted
- by way of a ce,llmg one of said subscnbers lines
for establishing a connectlen by way of said trunk

line and between sa,ld stetlon and said: cellmg
line, and means for causing said one selectox
switch to establish a connection by way of said

truunk line end peuween said station and said call--
ing line in the event-no lmpulses are transm1tted.
;te said ene seleeter switch over said calling 11ne

10. In an a,uteme,tm telephone system, a plu-

'_ra,llty of subscnbers lines, a plurality of sub-
ii_scrlber controlled automatm switches, including
- & group. of 1mpulse responsive selector switches,
for settmg up  connections between said lines,

certain of. said switches other. than said selector

:_smtchee being operative to set up a link con-
nection between one of said lines ‘and one of
-sa1d selecter smtehes when a calling - cend1t10n
1is created on said one of said lines, an operator’s
station, a trunk. line extending to said operator’s:

station and ecceesmle to said one selector switch,
a, iocal 1mpulse generater means 1ncluded in said
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the operation of said generator; means mcluded
in said one selector switch and responsive to
the impulse output of said generator for causing
caid one switch to extend said link connection

by way of said trunk line to said operator’s

station, and means responsive to impulses trans-
mitted to said one switch by way of said one line
for preventing said one selector switch from re-
sponding to the impulse output of said generaior.

11. In an automatic telephone system, a plu-

rality of subscribers’ lines, a plurality of sub-

sceriber controlled automatic switches, including

a group of impulse responsive selector switches,

for setting up connections between said lines,

certain of said switches other than said selector

switches being operative to set up a link con-
nection between one of said lines and one of
said selector switches ‘when a calling condition
is created on said one of said lines, an operator’s
station, a trunk line extending to said operator’s
station and accessible to said one selector switch,
g, local impulse generator, means included in said

one selector switch and operative during the

establishing of said link connection for initiat-
ing the operation of said generator, a pair of
conductors interconnecting said generator and
said one selector switch, said generator includ-
ing means for applying a control pulse to one
of said conductors and means for impressing
o, predetermined series of impulses on the other

of said conductors, means included in said one

selector switch and responsive to said control
pulse for conditioning said one selector switch
to respond to the impulses of said predetermined

_series, means included in said one selector switch
and responsive to the impulses of said predeter-.

mined series for causing said one switch to ex-
tend said link connection by way of said trunk
line to said operator’s station, and means re-
sponsive to impulses tmnsmxtted to said one
switch by way of said one line for preventing
the operation of said last-named means.

12. In an automatic telephone system, a plu-

_'-ra-lity of subscribers’ lines, & plurality of sub-

scriber controlled automatic switches, including

a group of selector switches, for setting up con-
nections between said lines, an operator’s sta-

tion, each of said selector switches including a.
set of bank contacts terminating a trunk line
extending to said operator’s station, whereby a
connection may be established by way of said
trunk line between a calling one of said lines
and said operator’s station, line lockout means

associated with the calling line, and means con-

trollable from said operator’s station for caus-
ing said lockout means to lock sald calllng line

out of service.

13. In an automatic telephone system, & plu—
rality of subscribers’ lines, a plurality of sub-
scriber controlled automatic switches, including
a group of impulse responsive selector switches,
for setting up connections between said lines,
certain of said switches other than said selector

switches being operative to set up a link con-
nection between one of said lines and one of

said selector switches when a calling condition
is created on one of said lines, an operator’s

station, a trunk line extending to said station

and accessible to said one selector switch, a local
impulse generator, means included in sald one

selector switch and operative during the estab-
lishing of said link connection for initiating the

operation of said generator, means included in

said one selector switch and responsive to-the
»g impulse output of said generator for causing said

terminated,

2 183,658

one switch to extend said link connection by
way of said trunk line to said operator’s station,
line lockout means a,ssocmted with said one line,
means controllable from sald operator’s station
for causing said lockout means to lock said one
line out of service until said calling condition is
and means responsive to impulses
transmitted to said one selector switch by way
of said one subscriber’s line for preventing said

one selector switch from responding to the im-

pulse output of said generator.

14. In an automatic telephone system, a plu-
rahty of subsepbere’ lines, a plurality of sub-
scriber controlled automatic switches, including
a group of impulse responsive selecter switches,
for setting up connections between said lines, an
operator’s station, each of said selector switches
including a set of bank contacts terminating a
trunk line extending to said operator’s station,
certain of said switches other than selector
switches being operative to set up a link connec-
tion between one of said subscribers’ lines and one

of said selector switches when & calling condition

is ereated on said one of said lines, an impulse
senerator, a pair of conductors interconnecting
said one selector switch and said impulse genera-
tor, means included in said one selector switch
and operative during the establishing of said

connection for initiating the operation of said
impulse generator, said generator including means -

for applying a control pulse to one of said con-

ductors and means for thereafter impressing a

predetermined series of impulses on the other of

said conductors, a relay included in said one se- |
lector switch, said relay being arranged to be °
energized in response to the application of said

control pulse to said one conductor and being
operative to condition said one selector switch to
respond to the impulses impressed on said other
conductor, means included in said one selector
switch and responsive to the impulses impressed
on said other conductor for causing said one

switeh to extend said link connection by way of

said trunk line to said operator’s station, line
lockout means associated with said one subscrib-
er’s line, means conirollable from said operator’s
station for causing said lockout means to lock
said one subscriber’s line out of service until said
calling condition is ferminated, and means re-

sponsive to impulses transmitted to said one se- -

lector switch by way of said one subscriber’s line
for preventing said one selector switch from re-
sponding to the impulse output of said generator.

15. In an automatic telephone system, a plu-

rality of subscribers’ lines, a plurality of sub- -

scriber controlled automatic switches, including

a group of impulse responsive selector switches,
for setting up connections between said lines, cer-

tain of said switches other than said selector

switches being operative to set-up a link connec- *

tion between one of said lines and one of said
selector switches when a calling condition is
created on said one of said lines; said one selector
switch including h»ank contacts arranged in levels,
wipers for engaging said contacts, a stepping mag-
net for translating said wipers opposite a desired
level and means for automatically moving said

wipers into engagement with a particular set of

contacts following the translation thereof to a
positicn opposite a desired contact level; an op-
erator’s station, a trunk line-extending from said

station and terminating at one set of bank con-
tacts included in a predetermined level, an im-

pulse generator, a pair of conductors intercon-

‘necting said one selector switch and said genera-

] |
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tor, means included in said one selector switch

and operative during the establishing of said link
connection for initiating the operation of said
impulse generator, said generator including means
for applying a control pulse to one of said con-
ductors and means for thereafter impressing a
predetermined series of impulses on the other of
said conductors, a relay included in said one se-
lector switch, said relay being arranged to be

energized in response to the application of said

control pulse to said one conductor and being

operative to condition said stepping magnet to -

respond to the impulses impressed on said other
conductor, whereby said wipers are translated op-
posite said predetermined level and are thereafter

rotated into engagement with the set of contacts

terminating said trunk line thereby to extend said
link connection to said operator’s station, line
lockout means associated with said one sub-

scriber’s line, means controllable from said opera-

tor’s station by way of said trunk line and said
link connection for causing said lockout means
to lock said calling line out of service until said
calling condition is terminated, and means re-
sponsive to impulses transmitted to said one se-

lector switch by way of said one line for prevent-
ing said magnet from responding to the impulses

impressed on said other conductor.

16. In an automatic telephone system, a plu-
rality of subscribers’ lines, each of said lines being
identified by a particular character, a plurality

of subscriber controlled automatic switches, in-

cluding a group of selector switches, for setting
up connections between said lines, an operator’s
station, each of said selector switches including
a set of bank contacts terminating a trunk line
extending to said operator’s station, whereby a
connection may be established by way of said

trunk line between a calling one of said lines and

said operator’s station, a second station remotely
located with respect to said operator’s station,
indicating means located respectively at said sta-

tions, and means controllable from said opera-
tor’s station for causing each of said indicating

means to indicate the chara,cter 1dent1fymg said

one line.
17. In an eutomatlc telephone system a plu-

- rality of subscribers’ lines, each of said lines be-

)

')

st

.

ing identified by a particular character, a plu- .
rality of subscriber controlled automatic switches,

including a group of impulse responsive selector
switches, for setting up connections between said
lines, certain of said switches other than said se-
lector switches being operative to set up a link
connection between one of said lines and one of

- said selector switches when a calling condition is

created on one of said lines, an operator’s sta-

tion, a trunk line extending to said station and

accessible to said one selector switch, a local im-

pulse generator, means included in said one se-

lector switch and operative during the establish-
ing of said link connection for initiating the op-
eration of said generator, means included in said
one selector switch and responsive to the impulse

output of said generator for causing said one
switeh to extend said link connection by way of

said trunk line to said operator’s station, indi-
cating means commonly associated with said

lines, means controllable from said operator’s sta-

tion for causing said indicating means to indicate

the character identifying said one line, and means

- responsive to impulses transmitted to said one se-

lector switch by way of said one suibscriber’s line

for preventing said one selector switch from re-

6 sponding to the impulse output of s_a'i_d generator.

19

- 18. In an automatic telephone system, a plu-
rality of subscribers’ lines, each of said lines be-
Ing identified by a particular character, a plu-
rality of subscriber controlled automatic sw1tches

including a group of impulse responsive selector

switches, for setting up connections between said
lines, an operator’s station, each of said selector
switches including a set of bank contacts termi-
nating a trunk line extending to said operator’s

station, certain of said switches other than se-

10

lector switches being operative to set up a link

connection -between one of said subscribers’ lines

and one of said selector switches when a calling

condition is created on said one of said lines, an
impulse generator, a pair of conductors 1ntercon-
necting said one selector switch and said impulse
generator, means included in said one selector
switch and operative during the establishing of

said connection for initiating the operation of

sald impulse generator, said generator Including

15

2

means ior applying a control pulse to one of said

conductors and means for thereafter impressing
2 predetermined series of impulses on the other

of said conductors, a relay included in said one se-

lector switch, said relay being arranged to be
energized in response to the application of said

control pulse to said one conductor and being op-

- erative to condition sald one selector switch to

respond to the impulses impressed on said other
ccnductor, means included in said one selecror
switch and responsive to the impulses impressed

25

30

on sald other conductor for causing said one

switch t6 extend said link connection oy way of
said trunk line to said operator’s station, indi-

- cating means commonly associated with said.

lines, means controllable from said operator’s sta-

tion for causing said indicating means to indicate

the character identifying said one line, and means

- responsive to impulses transmitted to said one

selector switch by way of said one subscriber’s
line for preventing said one selector switeh from
respondlng to the unpulse output of said gen-

erator.

19. In an automatic telephone system a plu-

- rality of subscribers’ lines, each of said lines be-

ing identified by a partlcula,r character, a plu -~

‘rality of subscriber controlled automatic switches,

35 -
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Including a group of impulse responsive selector

switches, for setting up connections between said
lines, certain of said switches other than said se-
lector switches being operative to setf up a link

s0

connection between one of said lines and one of

salid selector switches when a

lector switch including bank contacts arranged in

levels, wipers for engaging said contacts, a step-
ping magnet for translating said wipers opposite

a desired level and means for automatically mov-

ing said wipers into engagement with s particular

set of contacts following the translation thereof to

a, position opposite a desired contact level; an.
operaters station, a ftrunk line extending from
said station and termmatmg at one set of se,ld

. bank contacts included in a predetermined level,
an 1mpu15e generator, a pair of conductors inter--

callmg condition
is created on said one of sald lines; said one se-

55
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connecting said one selector switch and said gen- .

- erator, means included in said one selector switch

and operative during the establishing of said link
connection for initiating the operation of said i im-
pulse generator, said generator including means

for applying a control pulse to one of said con-~

ductors and means for thereafter impressing a

predetermined series of impulses on the other
of said cenductors a reley included in said one
selector switeh, said relay being arranged to be
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energized in response to the application of said
control pulse to said one conductor and being op-
erative to condition said stepping magnet to re-
spond 1o the impulses impressed on said other
conductor, whereby said wipers are transiated op-
nosite said predetermined level and gre thereafter
rotated into engagement with the set of contacts
terminating said trunk line thereby to extend said
link connection to said operator’s station, indi-
cating means commonly associated with said
lines, means controllable from said operator’s sta-
tion for causing said indicating means to indicate
the character identifying said one line, and means
respongive to impulses transmitted to sald one
selector switech by way of said one line for pre-
venting said magnet from responding to the im-
pulses impressed on said other conductor.

20. In an sutomatic telephone system, a plu-
rality of subscribers’ lines, said lines being ar-
ranged in groups each divided into subgroups
and each of said subgroups being divided into
smaller subgroups, each of said lines being identi-
fied by a particular character, a plurality of sub-

 seriber controlled automatic switches for setting

40
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up connections between said lines, an operator’s
station, means including a portion of sald
switches for establishing a connection between a
calling one of said lines and said operator’s sta-
tion, indicating means, an auxiliary line finder
switch operative to select the group of lines in-
cluding said calling line and thereafter to select
the subegrcup of lines including said calling line,
means controllable from said operator’s station
for initiating the operation of said finder switch,

a second auxiliary line finder switch operative to

select from the selected subgroup of lines the
smaller subgroup which includes the calling line
and the cazlling line from the selected smaller
subgroun of lines, means included in said first-
named finder switch for initiating the operation
of said second finder switch, and means con-
trolled jointly by said two finder switches for
causing said indicating means to indicate the
character identifying said calling line.

21. In an automatic telephone system, a plu~
rality of subscribers’ lines, said lines being ar-
ranged in groups each divided into subgroups and
each of said subgroups being divided into smaller
subgroups, each of said lines being identified by
a particular character, a plurality of subscriber
controlled automatic switches for setting up con-
nections between said lines, an operator’s sta-
tion, means including a portion of said switches
for establishing s connection between a calling
one of said lines and said operator’s station, &

"second station remotely located with respect to

said operator’s station, an indicating device lo-
cated at each of said stations, an auxiliary line
finder switch operative to select the group of
lines including said calling line and thereafter to
select the subgroup of lines including said call-
ing line, means controllable from said operator’s
station for initiating the operation of said finder

switch, a second auxiliary line finder switch op-

erative to select from the selected subgroup of

‘lines the smaller subgroup which Includes the
calling line and the calling line from the selected

smaller subgroup of lines, means included in said
first-named finder switch for initiating the op-
eration of said second finder switch, and means
controlled jointly by said two finder switches for
causing each of said indicating devices to indi-
cate the character identifying said calling line.
292. Tn an automatic telephone system, a plu-

‘rality of subscribers’ lines, said lines being ar-
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ranged in thousand line groups each divided into
one hundred line groups and each of said one
hundred line groups being divided into ten line
subgroups, each of said lines being identified
by a particular four digit number, a plurality of
subscriber controlled automatic switches for set-
ting up connecttions between said lines, an op-
erator’s station, means including a portion of
said switches for establishing a connection be-
tween a calling cne of said lines and said op-
erator’s station, recording means, an auxiliary
line finder switch operative to select the thou-
sand line group including said calling line and
thereafter the one hundred line group includ-
ing said calling line, means controllable from
said operator’s station for initiafing the cpera-
tion of said finder switch, means included in said
finder switch for causing said recording means
to record the first two digits of the number
identifying said calling line, a second auxiliary
line finder switch operative to select from the
selected one hundred line group the ten line sub-
eroup including the calling line and thereafter
the calling line from the selected subgroup,
means included in said first-named auxiliary
finder switch for initiating the operation of said
second finder switch following the operation of
said recording means to record the first two digits

b |
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of the number identifying said calling line, and

means controlled by said second finder switch for
causing said recording means to record the final
two digits of the number identifying said calling
line.

23. In an automatic telephone system, o plu~

rality of subscribers’ lines, said lines being ar-

ranged iz groups each divided into subgroups and
each of said subgroups being divided into smaller
subgroups, each of said lines being identified by a
particular four digit number, a plurality of auto-
matic switches for setting up connections be-
tween said lines, an operator’s siation, means
comprising a portion of said switches for estab-
lishing a connection between a calling one of said
iines and said operator’s station, an auxiliary iine
finder switch, said finder switch being operavive
to a position ccrresponding to the group of lines
including said calling line and thereafter to a
second position corresponding tc the subgroup
of lines including the calling line, nmeans con-
trollable from said station for initiating the op-
eration of said finder switch, a relay conitroiled
in accordance with the operation of sald finder
switch to said one position for causing said record-
ing means to record the firsy digift of the number

identifying sa:id calling line, sald relay being con-

trolled in accordance with the operation of said
finder swiich to said secend position to cause
said recording means to record the second digib
of the number identifying said calling iine, a sec-
ond auxiliary line finder switch, said second finder
switch being operative to & first pcsition corre-
spending to the subgroup of lines including said
calling line and thereafter to a second position
corresponding to the calling line, means included
in said first-named finder switch for initiating
the operation of said second finder switch follow-
ing the operation of said recording means to
record the first two digits of the number identi-
fying sald calling line, means included in said
second finder switch for controlling said relay
in accordance with the operation of said second
finder switch to its first position, thereby to cause
said recording means to record the third digit of
the number identifying the calling line, and means
included in- said second finder switch for con-
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trolling said relay in accordance with the opera-

tion of said .second finder switch to its second
position, thereby to cause said recording means
to record the fourth digit of the number identi-
fying the calling line.

24.In an automatic telephone system, a. plu- |

rality of subscribers’ lines, said lines being ar-
ranged in groups each divided into subgroups
and each of said subgroups being divided into
smaller subgroups, each of said lines being iden-
tified by a particular four digit number, a plu-
rality of subscriber controlled auttomatic switches

for setting up connections between said lines,
means . comprising 2 portion of said automatic
switches for establishing a connection between a

calling one of said lines and said operator’s sta-
tion, recording means, a pair of auxiliary line
finder switches, each of said finder switches in-
cluding bank contacts arranged in levels and a
set of wipers adapted successively to be operated

step by step in two directions to select a particular .

contact level and thereafter a particular contact

- set in a selected level, the contact levels in one of
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- operative to record the

sald finder switches respectively cerres_pendmg to

said groups of lines and the corresponding con-
tact sets of each contact level respectively corre-
sponding to said subgroups of lines, the contact
levels in the other of said finder switches respec-
tively corresponding to said smaller subgroups

of lines and the corresponding contact sets of

each contact level to the individual lines of the
smaller subgroups, means controllable from said
operator’s station for marking in the bank con-
tacts of said finder switches the particular group,
subgroup and smaller subgroupr each including
said calling line and also the particular calling
line, means also controllable from said operator’s
station for initiating the operation of said one
finder switch, means comprising a relay, ener-

gized once for each step taken by the wipers of

each finder switch, for driving the wipers of said

one finder switch in one direction to a position

opposite the marked level of contacts and for
thereafter driving said last-named wipers into

- engagement with the marked contact set of the

marked contact level, said recording means being
irst two digits of the
number identifying said calling line in response
to the repeated operation of said relay during the
operation of said one finder switch, and means
comprising said relay for driving the wipers of
sald other switch in one direction to a position
opposite the marked level of contacts and for

‘thereafter driving said last~-named wipers into
engagement with the marked contact set of the

marked contact level following the operation of
said recording means to record said first two

digits, said recording means being operative to

record the final two digits of the number iden-
tifying said calling line in response to the re-
peated operation of said relay during the opera-
tion of said other finder switch.

25, In an automatic telephone system, a plu-

rality of subscribers’ lines, said lines being ar-

-ranged in groups each divided into subgroups and

each of said subgroups being divided into smaller
subgroups, each of said lines being identified by a
particular character, a plurality of suilbscriber
controlled automatic switches for setting up con-

- nections between said lines, an operator’s station, |
means including a portion of said switches for

establishing a connection between a calling one

of said stations and said operator’s station, line

lockout means associated with said calling line,
indicating means, an auxiliary line finder switch

2.1

epera.tlve to select the group of 11nes mcludmg

said calling line and thereafter to select the sub-

group of lines including said calling line, means
controllable from said operator’s station for initi-

ating the operation of said finder switch, a second
auxiliary line finder switch operative to select

from the selected subgroup of lines the smaller
subgroup of lines which includes the calling line
and thereafter the calling line from the selected

'sma,ller subgroup of lines, means included in said

rst-named auxiliary finder switch for initiating
the operation of said second finder switch, means
controlled jointly by sald auxiliary finder switches
for causing said indicating means to indicate the
character identifyving said calling line, and means

Included In one of said auxiliary finder switches
for causing said lockout means to lock said calling

line out of service,
26. In an automatic telephone system, a plu-

rality of subscribers’ lines, said lines being ar-

ranged in groups each divided into subgroups
and each of said subgroups being divided into
smaller subgroups, each of said lines being iden-
tified by a particular character, a plurality of
subscriber controlled automatic switches for set-

ting up connections between said Ilines, an oper-

ator’s station, means including a. portion of said

- switches for establishing a connection between a
calling one of said stations and said operator’s
station, line lockout means associated with said
calling line, a second station remotely located
with respect to said operator’s station, an indi-

cating device located at each of said stations, an
auxiliary line finder switch operative to select the
group of lines including said calling line and

thereafter to select the subgroup of lines in-

cluding said calling line, means conftrollable from

said operator’s station for initiating the opera-
tion of said finder switch, a second auxiliary line

finder switch operative to select from the selected
subgroup of lines the smaller subgroup of lines
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which includes the calling line and thereafter

~the calling Iline from the selected smaller sub-

group of lines, means ineluded in said ﬁrst—na,med

- tion of said second finder switch, means con-

S B

trolled jointly by said auxiliary finder switches

for causing each of said indicating devices to in-
dicate the character identifying said calling line,
and means inecluded in one of said auxiliary find-

-er switches for causing said lockout means te

lock said calling line out of service.
9%7. In an automatic telephone system, a plu-

rality of subscribers’ lines, said lines being ar-
ranged in groups each divided into subgroups
and each of said subgroups being divided into

smaller subgroups, each of said lines being iden- |

tified by a particular four digit number, a plu-

rality of subscriber controlled automatic switches
for setting up connections between said lines

switches for establishing a connection between
a calling one of said lines and said operator’s
station, recording means, a8 pair of auxiliary line

finder switches, each of said finder switches in~

cluding bank contacts arranged in levels and =
set of wipers adapted successively to be operated

. 60
‘means comprising a portion of said automatic

65

step by step in two directions to select a particu-~

lar contact level and thereafter a particular con-

tact set in a selected level, the contact levels in

one of said finder switches respectively corre-
sponding to said groups of lines and the corre-
sponding contact sets of each contact level re-.

spectively corresponding to said subgroups of
lines, the contact levels in the other of said finder

70-
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switches respectively corresponding to said small-
er subgroups of lines and the corresponding con-
tact sets of each ccntact level to the individual
lines of the smaller subgroups, a two-step lock-
out relay associated with said calling line, said
lockout relay being operative to one position to
matrk in the bank contacts of said finder switches
the particular group, subgroup, and smailer sub-
sroup each including said calling line and also
the particular calling line, said lockout relay be-
ing operative to a second position to lock said
calling line out of service, a circuit for partially
energizing said lockout relay iherebhy to cause
said relay to operate to ils said one position,
means at said station for completing said circuit,
means comprising said lockout relay for initiating
the operation of said one finder swiich, means
comprising a relay, energized once for each step
taken by the wipers of each finder switch, for
driving the wipers cf said one finder switch in
one direction to a position opposite the marked

level of contacts and for theresfter driving said
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last-named wipers into engagement with the
marked contact set of the marked contact level,
said recording means being overative to record
the first two digits of the number identifying said
calling line in response to the repeated operation

of said relay during the operation of said one

finder switch, means comprising said relay for
driving the wipers of said other finder switch in
one direction to a position opposite its marked
level of contacts and for thereafter driving said
last-named wipers into engagement with the
marked contact set of the marked contact level,
said last-named means only being operative fol-
lowing the operation of said recording means to
record said first two digits, said recording means
being operative to record the final two digits of
the number identifying said calling line in re-
sponse to the repeated operation of sald relay
during the operation of said other finder switcl,
and mesns included in said other finder switch
for causing said lockout relay to operate to its
said second position following the Gperatlon of
said recording means to record the
digits of the number identifying said calling line.
28. An impulse generator comprising, in com-
bination, a pair of output terminals, a start re-
lay, means responsive tc the operation of said
start relay for impressing a control pulse on one
of said output terminals, and means operative
following the operation of said last-named means
for impressing a predetermined number of im-
pulses on the other of said output terminals.
29. An impulse generator comprising, in com-
bination, a pair of output terminals, a start re-
lay, means responsive to the operation of saild
relay for impressing a
said terminals, means including a rotary switch
operative following the operation of said Iast-

named means for impressing a predetermined
series of impulses on the other of said terminals,

and means for discontinuing the application of
impulses to said cther terminal, but not the op-
eration of said switch, in the event said start re-
lay restores before said series of impulses is com-

pleted.
30. An impulse generator comprising, in com-

bination, a pair of output terminals, a start re-

lay, a group of cyclically operating relays con-
nected and arranged to operate in response to
the operation of said start relay, a control relay
arranged to operate during the first cycle of 0p-

eration of said group of relays, means including

final two

control pulse on one of

2,183,658

said control relay for applying a contfrol pulse
to one of said terminals, a pulsing relay including
contacts for impressing impulses on the other of
said terminals, a pendulum type relay, a rotary
switch including an operating magnet, means
including said pendulum relay for energizing. said
operating magnet and said pulsing relay at
spaced intervals, and means including said rotary
switch for arresting the operation of said pulsing
relay after a predetermined number of impulses
have been impressed on said other output ter-
minal, |

31. An impulse generator comprising, In com-
bination, a pair of output terminals, a start re-
lay, a group of cyclically operating relays con-
nected and arranged to operate in response to
the operation of said start relay, a control relay
arranged to operate during the first cycle of op-
eration of said group of relays and including con-
tacts for applying a contro! pulse on one of said
terminals, a pulsing relay for impressing im-
pulses on the other of said terminals, a pendulum
type relay energized in response to the operation
of said control relay, a rotary switch inciuding
a1l operating magnet, a second control relay op-
erative in response to the operation of said first-
named control relay, said operating magnet being
arranged momentarily to be energized during the
second cvcele of operation of said group of relays,
said first-named control relay and sald penduiuni
relay being so connected and arranged as to be
deenergized in response to the resulfing opera-
tion of said rotary switch, means including saia
pendulum relay for energizing said pulsing relay
and said operating magnet at spaced intervals
following said deenergization of said pendulum
relay, and means including said rotary swiitch
for arresting the operation of said pulsing relay
aofter a predetermined series of impulses Lave
been impressed on said other output terminal.

32, An impulse generator comprising, in com-
bination, a pair of output terminals, a start re-

lay, a group of cyclically operating relays con-

nected and arranged to operate in response to
the operation of said start relay, a control relay
arranged to operate during the first ¢ycle of op-
eration of said group of relays and including
contacts for applying a control pulse to one of
said terminals, a pulsing relay for impressing im-
pulses on the other of said termingzls, a pendulum
type relay energized in response to the operation
of said control relay, a rotary switch including an
operating magnet, a second control relay opera-

tive in response to the operation of said first-

named control relay, said operating magnet be-
ing arranged momentarily to be energized dur-
ing the second cycle of operation of said group
of relays, said first-named control relay and said
pendulum relay being so connected and arranged
a5 to be deenergized in response to the resulting
operation of said rotary switch, means including
said pendulum relay for energizing said pulsing
relay and said operating magnet at spaced inter-

vals following said deenergization of said pen-

dulum relay, means including said rotary switch
for arresting the operation of said pulsing re-
lay after a predetermined series of impulses have
been impressed on said other output terminal
and means including said second control relay
for arresting the operation of said pulsing relay,
but not the operation of said switch, in the event
said start relay restores before sald series’ of im-

pulses is completed.
JOHN ELLIS OS'I'IDIE;
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