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Application filed August 27, 1929. Serial No. 388,705

This invention relates to telephone systems
and more particularly to systems employing
operators’ positions and has for its object to
increase the Tapidity and efficiency with
which calls may be directed to the attention
of operators. R _

Specifically stated the present embodiment
of the invention lies in an improved arrange-
ment for directing calls to an information
hurean or office. 'This office is centrally locat-
od and connected with other offices by meéans
ot interoffice trunks. Ascallsreach the infor-
mation office over these trunks they are stored

and the calls are directed to the individual

overators as the operators become 1idle and
:n the order in which the calls are stored. For

this purpose a plurality of storing circuits

are provided together with an allotter and a
start circuit before which the storing circuits

the association of a storing circuit with each
incoming trunk over which a ecall is extended
and thereupon if an operator is'idle the start
sircuit causes the association of the trunk
with an idle operator’s position. If all of
the operators are busy, a predetermined num-
ber of calls may be stored and these calls di-
rected to the operators as the operators be-
come idle. Tn order to provide as far as pos-
sible for uninterrupted service, the allotter
and start circuits are provided with duplicate
apparatus, both portions of the apparatus
functioning under normal conditions but
either portion capable of functioning alone
if the other portion is disabled. This is

brought about by means of timing devices

which measure off a time interval great
enough to permit the proper completion of
the particular stage of the operation and
then disable the faulty portion of the equip-
ment. Other timing devices advance the
allotter or the start civeuit if the operation of
either is delaved but if all of the storing cir-
cuits or operators are busy these timing de-
vices are rendered ineffective. The circuits
also embody certain novel features which will
be described hereinatter. |

The invention will be more clearly under-
stood from the consideration of the follow-
ing description in connection with the ac-

companying drawings in which Fig. 1 shows
a trunk circuit incoming to the information
office, Fig. 2 shows the receiving circults of
ihe operator’s desk, Figs. 3 to 7 show the al-
lotter circuit, Fig. 8 shows one call storing
circuit, Figs. 9 and 10 show the start circuit,
Fig. 11 shows an outgoing trunk circult by
which the operator may veach other desks,
Fig. 12 shows the trunk alarm circuit, Iigs.
18 and 14 show an alarm circuit for timing *
the operation of the entire‘allotting arrange-
ment and Fig. 15 shows the manner 1n which
the drawings should be arranged. "+ = = =~
The trunk circuit shown in Fig. 1 is one
suitable for receiving calls from a panel type
machine switching office. Calls incoming
from a step-by-step office, or from 2, manual
office receive battery from the distant end and
therefore substitute a bridging relay for re-
lay 110. In the case of calls from a manual
office, a supervisory relay is provided in the
outgoing end of the trunk to indicate to the
calling operator that the information oper-
ator has answered. The switch 100 has ac- _
cess to the receiving circuits at the operators’
positions and since only three conductors are
necessary, the tip, ring and test conductors
have been connected 1n multiple to two
brushes in each case. One cet of three brushes
has access to one receiving circuit at each
operator’s position while the other set may
oither have access to the second receiving
circuit at such positions, or to other oper-
ators’ positions according to the number ot
positions. In the system shown 40 operators’
positions are provided, which may be reached
over 20 of the 22 paired brush sets. The
second receiving circuits are theretore re-
stricted to the remaining 2 pair of brush sets,
to which they are connected in multiple.
The allotter circuit shown in Figs.3 to 7
serves to direct incoming calls to storing cir-
cuits one at a time in a predetermined order.
To insure continuity of service the allotter
has been divided into two sections, an A sec-
tion shown in Figs. 8 and 5, and a B sec-
tion shown in Figs. 4 and 6, each of which
normally serves half of the incoming trunks,
but is capable of serving all. The relays
shown in Fig. 7 are chiefly timing relays.
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For simplicity the two sections may be re-
ferred to simaply as the A alloster and the B

=

allotter although the two in combination
really form one allotter. Switches 500 and
600 have access in multiple to the storing cir-
cuits.and normally stand in engagement with
the same idle storing circuit so that the same
idle storing circuit is preallotted by both al-
lotters. Relays 301 to 306 and 401 to 406
are group relays each one common to a group
of ten trunks. The groups served by re-
lays 301 to 806 may conveniently be identi-

fied as groups 1 to 6 while those served by

relays 401 to 406 may be known as groups.

. T to 12. Whenever a call 1s received on a

group relay is operated. Xeys 300 and 200
are transfer keys by means of which all calls
from onpe section may be transferred to the
o5 other section.. Relays 521 to 526 are the cut-
in relays and operate in response to the op-
eration of the corresponding group relay to
oive an-indicationto the storing circuit of the

[

oroup within which the call originated. Re-
lays 531 40 536 are lock-out relays and are

-

w'i

used to prevent the handling of a second call

' ;
¥
o

in a particular group of trunks while calls

e -
L |

[ ]

are waiting in other. groups.
to 626 and 631 to 636 perform similar func-
s tions for the B allotter. The timing circuit
of Fig. T serves to advance the syritches U0

and 00 provided they .are not advanced by

the storing circuit. wathin a predetermined
leng h of time. ~ They also operate.an alarm

25 if the advancing mechanism fails. .
Fig. 8 represents.one of twenty storing cir-
cuits by ;means of which calls incoming in

- -

rapid succession may be received and stored
and subsequently directedto-the attention of

.~ an,operator in the order in which they were
stored. Two 22 position switches are em-
ployed to reach the 120 trunks smce only two
conduetors interconnect -the trunk and the
storing «circuit whereby the 12 brushes may

¢ be arranged in six groups of two brushes each,
each having access to twenty trunks. ‘lhe
spare terminals are left disconnected. Re-
lays 811,812 and 813:1n combination -with
relay 814 serve to identify the particular

-5 switch and brush set having access o the
twenty-trunks within which the calling trunk
lies. The twenty trunks to which .a pair of
hrushes has access includes tivo correspond-
ing .groups of ten trunks. Xor exampie

.2 brushes-801 and .802 connect with the truniks
of eroups1 and 7.

by . -

The start circuit of Figs. 9 and 10 1s also
a duplicate arrangement for the purpose of
insuring continucus service. Iiowever, n
this case the switches 900 and 1000, instead of
operating -simultaneously, operate alter-
nately, the arrival of one switch at its 21st
position serving to advance the other switch
to its first position and the switches remain-
¢i ing.on their 22nd terminals when not in use.

£,

trunk in one of the groups the corresp onding

Relays 621

and 1180

other trunk circuits. Key 1110 1s common

to all the trunks of the corresponding group.

interrupter.

alarm cireuit of Figs. 13 and 14

1,816,634

Asin the case of the allotter circuit, a plural-
ity of timing relays are provided which serve
to transfer all calls to one half of the start
cirenit when the other half fails for some rea-
son. Each of the switches 900 and 1000 has

access to the twenty storing circuits 1n the
same order and in the same order as the

switches of the allotter. The allotter ad-
vances following the allctment of a call and
may get well in advance of the stary circuit,

ginee the start circuit can only advance when

operators’ positions are Iree. Eowever,
since the allotter and start circuit advance
over the storing cireuits in the same order,
the stored calls are directed to idle operators’
positions in the same order as that 1 which

they were stored.

" Tach operator is provided as shown 1n
Fig. 2 with two receiving circuits 200 and
250. When the operator is at her position

- -
r

-

she attaches her headset 220 to the position

circuits by means of plug 221 and jack 222 in

the usual manner and the position is thereby
marked available by the ¢operation of relay
994 not only to incoming trunks, but to the

start circuit over conductors 226 and 227.

Normally the operator holds only the recelyv-
ing circuit 200 in readiness tor use, the second
receiving circuit 250 being held out of service
by the operation of release key 251. -
The outgoing .trunk circuit of Fip. 1l

serves to connect the operator with other

offices or other desks in the same ofiice. As

many of these trunks as the trafiic demands
are supplied for each

destination and the
starting circuit controlled by the operator 1S
extended from trunk to trunk as they become
busy. The equipment between the dotted
lines in Fig. 11 is individual to the epera-
tor’s position and common to all trunk
oroups while the equipment at the right 1s
individual to the trunk circuit wwith the ex-
ception of relays 1171 and 1131 and keys 1170
which represent schematically

Access to the forty operators’ positions 1s ob-

tained in the same manner as in the 1ncom-
ing trunks, that is by multipling the tip, ring
and sleve conductors each to two brushes.

The alarm circuits of Fig. 12 and Figs. 13
and 14 are essentially timing circuits being
series of timing relays cperated under the
control of rineing current and 2 rTinging

ated when the information operator G1scon-

nects before the calling subscriver, and
sounds an alarm if there is an undue delay n

disconnection at the calling office. The

in duplicate, there being an alarm Tor each
cection of the allotter. An alarm is sounded
if.too grest a time elapses between the recep-
tion of a call and the complete release of the
allotter. This alarm circuit also initiates

The civeult of Hig. 12 1s oper-

1s provided
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the transfer of all calls to the other half of
the allotter circuit.

Without Jtempung to trace ci: cmts in
detail, an outline of the operation of a suc-
cesstul call will first be given. The selec-
tion of an incoming trunk at a distant oﬂice
causes the epemtmn of relay 110 in turn oy
erating relay 114. Relay 114 operates relay
301 ﬂn..l also marks the trunk to the storing
circuits. Relay 301 operate; cut-1n relay
521 which locks through the winding of re-
lay 512 1n turn oper‘u,mt?-' relays 511, 014 and
516. - With relays 516 and 521 op el“ltﬂCL re-
lay 811 in the aSSOClated stonnﬂ' circuit 1s
operated. This relay causes switch 800 to
hunt fer the trunk and closes the test cireuit
by way of brush 802 to the winding of relay
816. Relay 816 in turn operates relays 811
§18, 810 and 819 thus indic ating to the start
cncm* that a call 1s 1“%1:31110‘ LV grounding
conductors 820 and 821. “Ground connected
to conductors 820 and 821 causes the opera-
tion of relays 910 and 1010. With an oper-
ator at her position and idle; so that ground
is connected to conductors 995 and 92( re-
lays 914 and 1014 ave operated, 1n turn o per-
ating relays 915 and 1015. The operation of
these reiays advances switch 900 or 1000, de-
pending on which is in service, and Iej.av 913
or 1018 tests whether the next storing ciremi
still has a call stored on it. If so, relay 913
or 1018 operates stopping the switch and
oround is connected through resistance 910,
or 1016 to conductor 893 and thence to mn-

ductor 119 and winding of relay 124 as an in-
dicaticn to the trunk that it may hunt for
an 1dle operator’s position. Such a POsi-
tion is indicated by battery cmlnected to the
terminal of brush 103 and brings the switch
100 to rest. extending the talkine conductors
to the overator’s telephone after she has
been w -arned by two short tones that a call
is incoming. 1t is apparent from the tore-
o0INg that the direct opemtﬁ*ls invelved 1n
allottmcr a call to an 1dle operator are com-
naratively simple although Ulﬂ apparatus in-
volved 1s somewb at intricate. A detalled cis-
cussion of the circuits will now be given.

The subscriber at substation 111 desiring
mfermation will dial the code number as
oiven 1n the teiephone chhctorv In re-

ponse thereto his line would be extended to
a» trunk line ontgoing to the cenfraliz 1 In-
formation desk whmh iz the subject of the
present invention. 'The equipment for ex-
’rendmrr the connection to this trunk may be
any standard panel type eqammem.. for ex-

ample, that diseclo sed in U. S. Patent
1..598 402 to O. H. Kopp, granted June 22,
19928, When the talking civcuit is established
a eircuit is completed from battery, through
the left winding of reiay 110, up oper left
winding of repeating coil 112, thr ougn the
switching apparatus indicated by switeh 113,
over the loop at the district selector, back to

3

the lower left winding of coil 112 and the
richt winding of relay 110 to ground. hflﬂy
110 operates, closmo* an obvious circult Tor
relay 114 which 1s Somewhat slaﬁf o re;ene,
to prevent its reiease In case of short inter-
ruptions of the line current. As wiil be ap-
parent as the circuits are trmed the release
of this relay 114 at any po:nt in the estab-
lishment of the connection releases the entire
connection. Relay 114 closes a circult from
ringing current source 121 through ballast
lamp 122, outer upper contact of relay 114,
condenser 123, outer upper contact of relay
115 to the lower right winding of repeating
coil 112 and .battery thus mduumg 1 Lone
similar to the ringing 1nduction tone :'m the
line circuit indice t*nn to the subscriber that
the call has reached the inform: tm] clitca
and is being extended to an operator. Relay
114 also closes a circuit from oround at its
outer lower contact, lower bacik umtﬂ ct of re-
lay 115, inner upper contact of relay 116,
through resistance 117 to 00.1{111{1’;’::1' 126 and
the winding of reiay 301 in the allotter cir-
cuitt. It also closes a circuit irc 3 oround

over its outer lower contact. lower ba ok con-

tact of relay 115. upper back contacis of ve-
lay 116, lower back contact of 115 to con-
ductor 119 and the terminals corresponding
to this trunk circuit in the sforing circuit
switches such as SW}LtCh S00. 1t the*mse pre-
pares a circuit froin- battery, tarough “the
winding of relay 116, inner upper contact
of rehys 114 and 115 to conductor 120 and
corresponding terminals in the storing cir-

cult switches. Conductor 119 terminates in
he bank of brush 802 of the storing circuit
shown. and conductor 110 in the bank of
brush 801.

Relay 301 in operating closes a cireuit from
oroundatthe lower ba .ck contacts of vel av 100,
conductor 340, 1nner lower contact of 1.__,LW
301, contact 321 ot transier key 300, upper
Lack contact of reiay urJL lm'xl back centact
of le]ay 531, lewer winding of velay 521, con-
cuctor 550, ou er upper contact of 1e]a“5r 611,

inner upper contact of reiay 511 to battery.
Relay 521 operates in this cireuit and 10(]\5 1N
a ﬁllcult which extends irom groun 1t to the
contact of relay 331 as above traced and thence
throuch the upper winding and mner upper
contact of 191.17 521, upper back contacts ot
relavs 529, 523, am_. 525 and 526, conductor
551, lower contact of relay 612, to battery
thr ouﬂh ihe winding of Iemv 512 and resist-
ance 513 in parall fel. telay 512 operates,
connecting ground through resistance 518 to
the 1inner upper contact ot “rela v 511, shunting
the operaiing winding ot relay 521 and any
other cut-in relays which may be operated a?
this time. It also closes u cireuit over 1ts two
upper contacts for relay 511 and at 1ts lowest
contact shunts the winding of relay 612 and

removes battery Trom the lochmﬂ circult oi
relavs 621 to 626.
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Relay 511 1n opel ating opens the operatinfr
circuits for the cut-mn 1elqu of both allotters
A and B. It also prepares two circuits one
of which tests to determine whéther the al-
iotter switches 500 and 600 are 1n synchro-
n1s1, 1. e., are engaging the same storing cir-
cuit, and the other of which serves to bring
switch 500 into synchronism Wlth witeh 600.
The first cirewit may be traced from battery,
ﬂl‘i‘(‘l‘.th {he w"*vhng of relav 314, inner lower
contact of relay 610, lower back contact Gﬂ
relay 611, brush 605 and the terminal
which it is standing which is cross conpeuted
to tlie corresponcang termmnal of brush 506
and thence over biush 506, lower ‘ront con-
tact of relay 511 to ground. If brushes 506
and 606 1'e “"'"""JIELUIEE 01l C”llbqﬂﬂﬂf}]ﬂ” ter-
minals, relay 514 opervates and the second
circuit is ineffective. If this is not theéase,
the circuit closed by relay 511, over 1ts mner-
most lower contact, outer back contact of
1elav 510, back contact of relay 514, wind-
Ing ot h,ny 515 to battery, is completed. Re-
lay 515 in operating extends its Op{?,[aﬂl”lﬂ'
oround over the back contact of SLEPPIH{T
maonet 507 , upper front contact of reiay 515,
W1l 1(11119‘ of Te! lay 508 to battery. Relay 508
cleses a circuit for mfmﬂeb ’501 ﬁzllch op-
ermes opening the circuit ot relay 508. Re-
lay 508 releases in turn releasing magnet 507
and stepping the brushes of allnttei switch
500 to the next storing cirveuit. This recipro-

cal action continues until brush 506 engages
the terminal corresponding to ﬂl’lt enﬂ*ftned
by brush 606, or until the t*n'nnfr relays func-

tion.

Assuming that the switches are 1 syn-
chronism and that rel: 1y 514 operates, it closes
a cireuit from ground over the innermost
lower cont fact of relav 511, outer lower con-
tact of relay 510, front contact of relay 514,
winding of reiay 516 to batfervy, Relav 5186
in operating closes a circuit from ground
over the inner lower contact of 1el¢1y 517,

lower contact of relaxy 516, outer upper con-
tact of relay 521, lower winding of relay 531
to batterv. Relay 531 operates, but is inefiec-

tive uniess a call 1s waiting 1n another oroup.
11 a call were Walhnﬂ' 1n group 2, indicated
by the oper ation of relay 302, relay 531 would
lock over its npper front contact, upper hack
contact of 101*1*;*' 532, upper back contact of
relav 542. outer upper u}ntqm of relay 302
to ﬂzmmd Relay 531 in operating xnruld
oven the operating circuit of relay 521 and
puumnt its recperation until the call in group
2 had been handlad. If no other call 15 wait-
ing relav 531 releases at the same time tharv
1ehv 591 releases. Relav 516 also closes a
cireuit from ground, over the inner upper
contact of relav 517, upper contact of relay
516 to the lower armatures of the cut-in re-
lays. With relay 521 operated this ground

extends over the lower front contact of that
relay, brush 504, conductor 831, inner lower
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contact of relay 810, Wmdmcr ot relay 811
and battery thus 1111t1at1n0' the operation ot
the stouno circuit.

t may be noted that each of the groups ot
trunks served by the two allotters has a defi-

nite position ot pI‘iOll‘L}" according to the po-

1tion in the chain of cut-in 161:1378. Since the
ioclﬂng circults of the cut-in relays extend
over the back contacts of the relays following
them 1n the chain, 1t 1s apparent that group 6,
corresponding t0 group reiay 3006 and cut-in
 relay 520, has the preferred position in allot-

ter A while group 12 COlltSDOIldlIlG to group

relay 406 and cut-in relay 626 has the pre-
rerrect position i allotter B. IHowever, all
ot the groups 1 to 6 have a preterred position
to groups 7 to 12 since, as described above,
a call incoming to o allotter A causes the op-
eration of relay 512 and the disconnection of
battery from relay 612 of allotter B. Iow-
ever, the lock-out 1elays 531 to 556 not only
leck to group. relays of allotter A, but to
oroup relays of allotter B and ther efore when
one call has been served in each group of al-
lotter A 1n which a call exists, the calis wait-
ing in allotter B will be served betfore -any
move calls can be served 1n allotter A. When
one call has been allotted in each group,
wherein calls are waiting, the operation of the
iast lock-out relay, 1e1easeb all of the lock-out
relays and permits other calls to be allotted.
The manner in which the timing circuits funec-
tion and in which calls may be transferred
from one allotter to the other will be de-
scribed hereinatter. -

The opemtlon oi relay S11 as described
aiove, mitiates the operation of switeh 800 to
hunt for the trank marked by ground over
conductor 119. The operation of relay 811
also determines that brusb es 601 and 802 will
be used to connect the storing circuit with the
trunk circuit. Brushes 851 and 852 of switch
S50 also extend over contacts oi relay 8§11,
but the circuits controlled by these brushes
are open at the contacts of relay 814. Relay
814 operates in a circuit over the inner upper
contact of relay §10, conductor 834, brush 501
to the contact ol relms 524, 525 or 526, or
similar contacts in the B ¢ lNotter. It may be
noted that relay 811 1s operated over brush

504 and contacts ot relays 521 and 524, relay
812 over brush 503 and relays 522 and 525,
while relay 81u 1s operated over brush 502 al‘*d
relays 523 and 526. Relays 521 to 526 iden-
tify the group, to which the incoming trunk
belongs, to the storing ecircuit by opemtmﬂr
one of 1e1ayb 81140 813 and operating or non-
operating relay 814. Similar circuits are
closed in the B allotter. but since each brush
set has access to 20 trunks 1t has access to one
ocroup of trunks from each allotter.

The circuit for operating switch 800 may
be traced from battery, through the winding
of relay 815, over the back contacts of mag-
nets 807 and 85’7j outer upper contact of 1elay
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810, back contact of relay 816 to ground at
the outer lower contact of relay 811. Relay
515 closes a circuit from Oround over the back
contact of relay 817, contact of relay 815, up-
per normat contact of reiay 814 winding of
magnet 807 to battery. Relay 815 and mag-
ot 807 cooper ‘Lte to advance switch 800 in
search ot Lhe trunk marced. When this trunk
is founa the greund cmnmc*te:l to conductor
119 is extendedl over brush 802 2, micddle lower
contact of relay &1i, iower Lack contact of
reiay $14, outer npper back contact of relay
519, winding oi reiay 816 to battery. Reiay
816 in operating disconnects ground from re-
ay 815 and connects it to the upper wind-
11151 of reiay 817 and battery. Relay 817 in
aperating closes a circuit from ground over
is upper tront contact to the winding of relay
§18. 1t also closes a circuit over its lower
‘ront contact to lock reiay 811. Relay 818 in
uperatinw closes an obvious circuit for relays
510 and 1 819, Pxe?avs 818 and 819 control cir-
cuits for indicating to the signal circuit that
o call has been stored. Rehy 518 also closes
4 crreutt for interlocking the trunk and stor-
ing circuit from ground over its outer upper
(Olltﬂ(?t lower WlIldlIlfT of relay 817, nner
upper back contact of ra.,l - 814, innermost
upper contact of relay 811 to prush 801 and
sver conductor 120 to the winding of relay
LlG as Pra*flously traced. Relay 116 operates
1n this circuit disconnecting ground from the
vinding of relay 301 permlttm that relay to
release. It also disconnects ground irom con-
Aductor 119, but relay 817 is already held op-
crated and is therefore unafiected by the re-
icase of relay 816. Relay 116 also prepares
{wo cir cuits one irom battery through the
winding ox relw 124, upper iront contact of
alav 1 1C lower wal{ contact of relay 118 to
conductor 119, Tt also prenares a circuit from
Lrushes 103 and 1086, lowev front contact of
I emv 116, winding of relay 125 to the contact
of relay 124. The trunk circuit now awaits
‘he action of the start circuit.

Relay 810 1n operating opens the circuit
0f - 1emv S15 to prefent switeh 800 movmo
out of engagement with the trunk of Fig. 1.
Tt disconnects the control conductors 831 to
834 from relays 811 to 814 Relay 819 con-
wects ground over its outer lower contact to
onductor 825, brush 505, lower back contacts
T relays 517 and 515, back contact of magnet
. upper back contact of relay 515 to the
dma‘: of relay 700.  This circuit also ex-
te ds in parallel from conductor 825 through
hrash 605, middle lower back contact of re-
lay 617, lower back contact of relay 615, back
contact of magnet 607, upper back contact of

relay 615 to s the Wmdmg of relay 700. Relay
700 1 operating disconnects ground irom
ctor 340 thus releasing en t-in relay 521
tock-out relaxy 531 unless an-
Relav 700 also closes
front contact,

conddn
ang in fu“'l the
otrlei entl 1S v.ﬂ1+m-:“

a.-clreult over its inner lower

5

middle ‘upper contact of relay 517 to the
winding of magnet 507, and battery and a
second circuit over its outer lower front con-
tact, upper back contact of relay 617, to the
winding of magnet 607 and battery. These
two :imagnets operate and when both are op-
erated, open the circuit of relay 700 which
releazes, 1n turn releasing the magnets and
advancing the allotter sw1tches to preallot
the next storing circuit. 1f the next storing
cirenit should be busy, ffz}r example by the
insertion of a make-busy plug in jack 827,
coround would be connected over a conductor
corresponuing to conductor 825 to the next
terminal and the allotter would advance to
a subsequent storing circuit. When all the
cail storine circuits have been associated
With incoming trunks, as might occur when
only a few operators are on duty oround is

ounected to the first twenty terminals of
bruc_leq 505 and 605 from the corresponding
storing circuits. 'The allotter switches 500
andl 600 acdvance over these terminals. 'The
circult for advencing the allotter switches
over the 21st and 29nd terminals 1s closed
over Comluotor 826, 1n parallel to the normal
contacts of jacks such as jack 827 to ground
at the lower back contact of relays such as
relay 817 in the storing circuits which are
idle. Therefore, if all storing circuits are
busy,  the - allotter - switches remain 1n en-
gagement with their 21st terminals until a
stor ing circuit becomes idle.. When one be-
comes 1dle the switches advance over ter-
minals 21 and 22 by the idle ground of that
storing circuit and over intermeciate storing
circuits by means of their busy ground and
come to rest on the 1dle storing circuit.

Relay 818 in addition to the functions
above described connects ground over its
inner contacts to conductors 820, 821 and
822 leading to the start circuit. The connec-
tion of ground to conductors 820 and 821
completes circuits tor relays 910 and 1010
which both operate. g

As soon as relay 910 operates it closes a
cireuit from bqttery’ through the winding ot
relay 908, back contact of magnet 907, bfch.
contact - of 1e1r..,y 913, brush 902 and  its
C:tLapUed off-normal terminals, lower back
contact of relay 912, right normal contact of

key 911 to frround at the outer upper con-
tact of 1‘@11}? 910. Relay 1010 attempts to

prepare a similar circuit for relay 1008 but
1t will be remembered that only one of the

switches 900 and 1000 function at the time
and it is assumed that switch 900 is the one
now in use. The circuit closed by relay 910
is therefore effective while the attempted
closure by relay 1010 is ineffective, since
brush 1002 is engaging its 22nd terminal
which is disconnected. Relay 908 1n operat-
g ﬂ‘nﬂ"eg a circuit for m :IG'I].E‘,L 907 which
anens the circuit of rpla} 908 and ther eby the
cire nt of magnet 907, advarcing the start
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¢ircuit to the next storing ClI‘CU.lt A circuit
is then closed from battery though the wind-
ing of relay 913, upper back contact of relay
912 brush 901 to conductor 822 which 1is
ﬂ'rounded Dby the operation of relay 818.
Rehy 913 operates, opening the circuit of
relay- 908 and - reventmcr the further ad-
vance of SW1tch 900. The apparatus 1s ar-
raniged so that abandonment of the call by
the subscriber before its extension to the in-
formation operatm will release all appara-
tus. Therefore it is possible that the start
circuit in advancing may encounter a storing
circuit, the call on which has been 2 aban-
doned. TIn that case relay 913 would not be
operated until the start cireuit reached a
storing circuit on which a call was actually
W‘lltlnﬂ' Since relays 910 and 1010 are not
eperated unless a cqll is actually waiting,
the switches are not advanced 1dly.

‘Relay 910 also prepares a circult from bat-
ter} through the winding of relay 914, outer
lower contact of- relay 910 to conductor 297
which terminates in ground at an operator’s
position if that eperator is 1dle. Referring
for the moment to the operators’ circuits of
Fig. 2 it will be seen that the connection of
headset 9290 to the telephone circuit cempletes
a circuit from ﬂround through the right
winding of repeating coil 223, contacts of
jack 999 and plug 221 through the eperat01
transmitter-to battery threuﬂ'h the winding
of relay 224. Relay 224 closes a circult from
ground at the upper hack contact of relay
902 inner upper normal contact of Ley 201,
inner upper contact of relay 224 to cond Tuctor
996 and conducter 227. Relay 224 1n oper-
ating closes an obvious cir cmt for relay 9905
which also supplies ground to conductor 223
over the back contact of relay 252, inner up-
per notmal contact ot key 951 and the upper
contact of relay 229. However, this c:ncmt
is normally open since the oper ator nploys
the receiving circuit 200 for all eells ’Lmle""s
she 1s holrhnn' a call on that circuit. There-
fore key 251 ‘Wﬂl be epemted and the circuit
closed by relay 225 opened at the contact of
that key.. The circuit of rehy 914 extends in
multiple to all e;:emters positions so that, as
long as one operator is 1{11{5-.. the circuit will
be completed whenever relay 910 aperates.
Relay 614 also closes an ohvious ¢irc: 11t for
relay 915. Relay 1010 closes a simiiay cireuid
for relay 1014 to conduetor 224 which also
operates 1T an oper eim 1S uvfuhble and closes
o OLVIOUSs for relay 1015, Ilelay 914
also closes 2 parallel cireuit ior reley 1015
and relay 1014 clezes a parallel circuit for
relay 1015 thus insu:

}1 ﬁ‘l-il'

ing the ol}ezetLen of
these two relays even theuﬂh one of the relays
910, 914, 1010 or 1014 1= 115 owerate.

The 0perat1 on of relay 91‘"’ a5 abova de-
seribed closes a circuit from battery through
the winding of relay 918, back contact of re-
lay 919, upper front cont act of relay 915, fro
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contact of relay 913, brush 902, back contact
of relay 912, right normal contact of key 911,
to ground at the uppermost contact of reley
910. Relay 918 initiates a timing operation
for the purpose of determining whether the
start circuit Tunctions properly

At the time relay 914 operates, 1t closes a
circuilt from crround through resistance 916,
outer upper contact of 1elay 914, upper back
contact of relay 917, brush 906, conductor 823,
upper front contact of rel: Ay 819 lower back
contact of relay 814, middle lower contact of
relay 811, brush 80 conductor 119, lower
back contact of relay 118 upper front contact
of relay 116, winding of relay 124 to battery
as an indication to the trunk fhat it may hunt
for an 1r11e operator’s position. This same
circuit is also closed at the lower contact of
relay 1014 and a similar circuit 1s prepared
by both relavs 1014 and 914 to brush 1006
W]ll(]h is ineffective because of the position
of switch 1000. The presence of resistance
916 in this circuit reduces the potential on
the terminal of brush 802 through which 1t
passes so that it will not interfere with the
operation of storing circuit switches hunt-
ing over terminals multl led thereto 1n search
of other trunks. Relay 124 1n operating ex-
tends the test circuit through relay 125 to
oround at its outer front contact and closes a
circuit at its inner front contact over the back
contact of relay 125, back contact of magnet
107, winding ot lelfw 108 to ground. Rehy
108 closes an operating circuit for magnet
107 and the relay and marmet coeperate to
advance the trunk switch 100 in search of an
idle operator’s position. It will be remem-
bered that an idle operator’s position 1s 1ndi-
cated by battery through the winding of relay
203, 101'. er back contact of relay 202 Inner
contact of key 201, outer upper contact of
relay 224, conductor 213 to the terminal o1
brush 108.

When the operator’s position is found; this
circult is completed through the Wllld"nﬂ’ of
relay 125 to ground as above traced. Relfl:*
125 1n operating closes a circuit from ground
over the inner front contact of relay 124,
front contact of relav 125, winding of 1e1ev
127 to battery. It also epens the circuit of
relay 108 .and brings switch 100 to rest.
Relay 127 locks over its middle upper con-

tact, ]wch contact of relay 128 to oround ai

the inner lower contact of rehy 114. 1In
addition, 1t connects the two wmdmee 0t
relay 198 in series. but this 1'e1av 15 wevnd

differentially so that it vemains unopﬂ“‘ued '

telay 127 ﬂ]_“‘.’{__‘ closes a cirenit from its op-
erating or locking ground to the winding
of iem*, 118 and batter v. Relay 118 eennecta
the right winding of the vepeqtmfr coil to the
tip and ring conductors of the operator’s re-
ceiving civcuit. It also closes a circuit from
b&bt(?l‘” through the winding of relay 115,
outer upper contact of relay 7118 to greund
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at the outer lower contact of relay -114.
Relay 118 also 0pe11s the circuit of relay 124
in turn releasing relay 125. Relay 115 1in
operating locLs directly to the outer lower
contact of rel ay 114; disconnects the ring-
ing tone to inform the subscriber that his
line has been extended to an operator’s po-
sition; and opens the circuit of relay 116.
The disconnection of relay 116 from con-
ductor 120 opens the civcuit of relay 817
the storing circuit. Relay 116 in releasing
prepares a circuit from the upuu W mdmfr
of relay 128, middle lower contact of relay
118, lewer back contact of relay 116 to brush
103 to prepare the release circuit. Relay
817 in veleasing opens the circuit of relay
818 1n turn leleasmw relays 810 and 819.
Relay 817 also opens “the locking circuit of
relay 811 and the storing circuit is restored

to normal. "The release of relays 817 and
818 open the circuits of relays 913, 910 and
1010 which in turn releases the remammﬂ'

relays of the start cirveuit, the switch 900
remaining in this position until the recep-
tion of a call causes it to adv ance to start
another trunk.

If other calls are stored and waiting, relays
910 and 1010 remain operated but the release
of relay 913 permits the advance of switch
900 to the next storing circuit. When an op-
erator becomes 1dle 1elav 914 operates and
passes the starting signal to the trunk. '

Switch 900 contmuﬂs to advance until it

reaches position 21. In this position a cir-
uut is clesed from ground, brush 903 in
position 21, cress connected to brush 1003
In position 22, inner upper contact of relay
1012 back contact of 1eld.y 101‘:’ back contact
of magnet 1007, winding of rel ‘W 1008 to bat-
tery. Relay 1008 operates magnet 1007
which, in operating, releases 1elw 1008 and
in turn magnet 1007, advancing switch 1000
to position 1. A circuit 15 now closed fromi
oround over brush 1004 in position 1 and
-,ub':oq nent operative positions, brush 904 in
position 21, imner uppﬂi comact of relay 912,
hack contact of relav 913, back contact mag-
net 907 winding of relay 908 to battery.
Relav 908 and magnet 907 cooperate to ad-

-ance switch 900 to position 22 where it re-
pinins winle qvntch 1000 functions.

At the OpTats nnmtmn the completion
of the test caren -‘~.'. £ *:a;zr* 23 01)819{,65 relry
205 whieh l,. If IRy y 204 3 ..1C‘1L1"1f" to the
operater thet a ca l is ]}‘31'1”
receivive circuit. The 0]'.)@1{{110*1 of relay 118
connecting the tip and ring conauctors to the
recelving circutt completes a circuit from the
ring conductor over the upper normal con-
tact of relay 905 to the wlndm: of relay 200,
Jower normal contact of kev 201 to the tip
conductor which is sunplied by battery
through the repeating coil 112. Relay 206
operates in turn operating relay 202 and ex-
tends the ring conductor through condenser

4.
t.

" -—- - vl

for itself over its alternate contact,

1rected to her -

7

212 to contacts of relay208. 1t also connects
resistance 207 across the trunk to absorb
clicks caused by .connecting the operator’s
telephone to the trunk circuit. Relay 202
opens the circuit of relay 203 uhus removing
the idle :indication from this receiving cir-
cuit. - It also supplies a substitute circuit for
lamp 204. In addition it closes a circuit from

ground -over its upper front contact, outer

upper normal contact of key 201, inner upper
back contact of relay 208, inner lower contact
(;f L..,v 209 to the Wmdmw of relay 228, Re-
lay 298 closes a circuit throu oh the secondary
Wmdmw of tone coil 229 over 1ts outer upper
contact, inner lower back contact of relay 208,

nter lower normal contact of key 209,
through the operator’s receiver and repeating
coil, upper normal contact of key 209, outer
upper back contact of relay 208, normal con-
tact of relay 230 to- oround at the lower con-
tact of relfw 29.8. A tone 1s therefore trans-
mitted to the operator. Relay 228 also closes
an obvious circuit for relay 230 which 1s slow
to operate and after an interval opens its nor-
mal contact disconnecting the tone from the
operator’s- recelver. Relay 230 also closes a
circuit for 1*ehy 931 which is also slow to
operate and after an interval recompletes the
qe"'“cmdarjr 01rcu1t of the tone coil over the nor-
nnl contact of relay 232, upper contact of re-
iay 231, alternate: contact of relay 230 to
oground at the lower contact of relay 228. Re-
lay 231 also operates relay 232 which, after
an interval measured by its slow to opemte
character, again opens the tone circuit coin-
pleting the, second of the so-called z1p tones.
Tt also extends the circuit closed from around
at the lower contact of relay 228 over the
alternate contact of relay 23_“ back contact
of relay 264 to the winding of relay 208. It
kev 235 1s operated 1t likewice operates the
peg count meter 234 and relay 235. IRelay
208 disconnects resistance 207, opem the cir-
cuit of relay 228 and closes a locking circuit
and outer
upper normal contact of key 201 to ground
at the outer upper contact of relay 202. It
likewise extends the talking conductors to
the operator’s headset. The operator may
now talk with the subscriber and supply him
with such information as he desires.

Having completed the conversation the op-
erator then closes release key 201 to release
the receiving circuit from the trunk. In so

aoing a circuit is cor npleted from batterv,
through the upper winding of relay 128, out-
er lower front contact of relay
back contact of relay 116, brush 103, con-
ducter 213, cuter upper contact of relay 294,
upper alternate contact of key 201 b0 grov nd

at the onter upper contact of relay 90’7. SINCe
re}_ay 128 1s rmferenhahv Wound this circuii
now shunts the lower winding of relav 128
and permits the relay to ope“nte The opera-
tion of relay 128 releases relay 127 and in

118, lower
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turn relay 118 whereupon relay 128 itself re-
leases. However, relays 110, 114 and 115 re-
main operated under the control of the call-
ing subscriber. The operation of key 201 also
pens the circuit of relay 208 which relay re-
ieases, further disconnecting the operator’s
headset from the trunk. --Relay 202 at 1ts
lower front contact holds relay 206 connect-
ad to the t1p and ring conductors until relay

o 118 releases, when these two relays release.

The release of relay 202 extinguishes lamp
204 and restores the circuits for markmﬂ the

position idle to both trunks and start cn*cmts

If the operator does not have the informa-
fion available, or for any other reason she
cannot handle the call herself, the operation
of key 209 extends t-he.talhmg conductors to
the supervisor’s position where the super-
visor may take the call by operating a key
1t her position, not shown, or the call may
merely be held while a search is being made.
It the supervisor handles the call, the op-
erator may render trunk 250 selectable by
- The operation is essen-
i1ally the same as for trunk 200 except that
relay 264 1s operated by relay 252 to start
the zip tones and transfer the circuat co:
trolled by relay 232 from relay 208 to 1‘emy
258. The circuit of lamp 254 extends through
apparatus not-shown to take care of the n nul-
tipling of the auxiliary trunks.

If the subscriber gets tired of waiting and
dlsconnects the equipment at the trunk cir-
cuit is released followed by the release of
relays 211 and 205 and the restoration of the
1dle indication. Under these circumstances

the receiving circuit may be reselected and

lamp 204 Iwhted but due to the operation
o1 key 209 1e1av ‘328 cannot be operated and
no tone will be received nor will the talking
conductors be cut through. However, th
restoration of key 209 permits the call to bc
extended 1n the manner above described
Wlth(}ut previously operating the release
key 201, If lamp 204 hights. indicating an
incoming call and no zip tones are I]e.;lld
oven after the restoration of key 209, the op-
erator may connect her headset with the in-
coming trunk by closing key 211 which op-
u‘ate% relay 208 directly and exterids the
trunk to her telephone.

If the information desired must be ob-
tained from some other office, or the opera-
tor needs to communicate with another of-
fice for any reason she may opers te key 1110
individual to that office at her position. The
closure of key 1110 completes a circuit from
battery.over the normal contact of relay 1153
through the winding of 1*‘119}* 1152, lower
sack contact of relay 1151, upper n hormal
contace of key 1150, right contact of kevy
1110, normal co: atact of lehv 1112 to 01011_1**1
at the contact of key 1111 Relav 1 159 closes
a clrcult irom ground thvoufrh the winding
of relay 1108, back contact of magnét 110f

lower contact of relay 1152 t6 battery at the
lower back contact of relay 1154. Relay 1108
closes a circuit from bautery through the

winding of magnet 1107, contact of relﬂ,}f

1108 to ground at the upper contact ot relay !

1154. Relay 1152 closes a test circuit from
battery through the upper winding of relay
1154, upper front contact of Ielay 1152 to
brushes 1105 and 1106. This circuit is éx-
tended when switch 1100 finds the position
at wnich key 1110 is operated over the inner
16‘5’ contact of key 1110, back contact of relay

112, throuch tLe winding of relay 1113 to
gmlmd. ,Lxe]ayq 1154 and 1113 operate 1n
this cireuit.

1?..0]“1; 1154 opens the circuits of relay 1108
and magnet 1107, bringing switch 1100 to
rest. It also closes n holding circuit for it-
elt from battery over its lower front con-
act, back contact of relay 1151 to oround
hrouch its lower winding. A circuit ex-
tends in pfu allel with this from battery over
the lower iront contact of relay 1154 to
oround il:u ough the winding of relay 1155.

S0
fa
L7
L

Relay 1155 connects battely and ground -

through retard coil 1156 to the outﬂ'omﬂ'
trunk asa signal to the distant ofiice. It also
connects the talking conductors to the out-
cgoing end of the trunk and connects battery
and ground through the windings of relay
1157 to the mcoming end of the trunk. Re-
Iay 1113 closes a- circult from ground over
the normal contact of relay 1112' front con-
tact of relay 1113, winding of relay 1114 to
battery. Relay 1114 extends  the, talking
conductors to the operafors telephone cir-
cuit and also connects the winding of relay
1115 1n series with the windings of relay
115%7. Relay 1115 closes a circuit for relay
1112 which ll“hLb lamp 1116 and opens the
circuit of relays 1154 and 1113. FHowever,
relay 1112 closes a substitute circuit for re-
lay 1114 over 1ts lower alternate contact to
eround at key 1111. The lighting of lamp
1116 indicates to the opemtm that an out-
ooing tr unk has been connected to her tele-
phone set and that she may now release key
1110. The operation of relay 1157 closes a
circuit for relay 1153 which further opens
the circuit of relay 1152 and closes a circuit
from battery over the lower contact of relay
1153, back contact of relay 1152, upper wind-
ing of relay 1151 to ground. Rel ay 1153 also
closes a holdmrr civeuit, for rels ay 1155 to bat-
terv at the upper altemq*e contact of relay
1153. Relay 1151 extends the starting cir-
cuit over the upper normal contact of the
key 1150, lower iront contact of relay 1151
to the next trunk circmit. Relay 1151 also
nrepares a holding circuit for itself over the
lower norinal concact of key 1150, front con-
tact of 1e1'13?' 1151, upper normal contatt of
Lev 1150 to the stfu‘tmrr circuit, $o that the

release of a trunk during the time that an-
01:11@1‘ trunk 1s hunting “will not interfere
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with' the: huntmo' trunk. : The operator may
now proceed with her conversation and when
1t 1s finished she will operate key 1111 to re-
lease the trunk. The operation of° key 1111

opens the circuit of relay 1114 which in turn
releases relays 1115 and 1157. Relay 1115
releases Te“w 1112 and extmﬂ'mshes lamp
1116. ‘Relay 1157 releases 1ela<,s 1153, 1155
and 1151 whexeupon the trunk 1s completelv
restored to normal. Xey 1118 permits the
supervisor to use the trunk by Lr{mfafenmfr
the talking leads to her circuit.

If all of the outgoing trunks of a-group
are busv, the operatmn “of key 1110 closes a
circuit from battery, winding of relay 1117,
back contact of relay 1114, contact of ey
1110 over the front contact of the transfer
relays and the normal contacts of the make
busy keys of all trunks, such as 161&37'1181
and key 1180, relay 1171 and key 1170, relay
1151 and key 1150, right contact of key 1110,
1101‘11’111 contact of relay 1112, to ground at lfey
1111, Relay 1117 connects a busy tone to
the ring conductm informing the operator
that all trunks of the group are busy The
operator need only release Ley 11 0 since 10
other relays are operated. - o

‘When the information operator (]_1‘1‘0011—
nects, it will be- 1emembered relay 127 re-
leases but relay 115 1s held operated under
the control of the calling subscriber. ‘1f the
subscriber fails to disconnect 1immediately,
a circuit 1s closed from ground over the
lower front contact of rehy 115, lower back
contact of relay 127, conductor 129 winding
of relay 1200 to bqttely Relay 1200 closes a
circuit from ground at its upper front contact
through the Wlndmn‘ ot relay 1201 to battery.
Remy 1201 compleLeq a clrcuit trom ground
through ringing current source 1200 inter-
rupter 1204, condenser 1203, alternﬂtmfr Cur-
rent relav 1202 to ground at the lower con-
tact of relay 1201. It also supplies locking
around Tor various relays of Iig. 12. Relay
1202 operates under the control of the ring-
ine imterrupter once every six seconds, clos—
m;: a cirveuit for relay 1206 which is SIOW to
release and mdependen‘c of slight fluctuations
in the operation of relay 1202. Relay 1206

in turn operates relav 1207 and relay 1207
controls the timing relﬂrs The first opera-
tion of relav 1207 closes a cirenit from coround
at its front contact, over the normal contact
of relay 1208, back contact of relav 1210,
winding of relay 1209 to battery. Relav

1209 locks through the winding of relay 1210,
upper back contact of relay 1921 to O'round
at the outer upper contact of relayv 1’301 but
relay 1209 dees not operate until the operat-
1119: cireuit of relay 1210 is opened by the re-
lease of relay 1207 durm_rg the silent period of
the 111*0111& machine. In a similar manner
relavs 1211 to 1220 are successively operated
and locked. With relay 1220 opemted the
next operation of relay 1207 closes a circuit

@9

,

from rrrmmd over 1ts front contact tnormal
COllt‘lCt of relay 1208, front contacts of re-

lays 1210, 1212, 1214 1216, 1218 and 1220 to
the Wmdmfr of’ relav 1908 ‘Relay 1208 opens

the operatmg circuit for relays 1209 to 1220
and locks to the front’ cont‘wt of relay 1207
as long as that relay remains opemﬂed 1t
also extends: eround from the front contact
of relay 1207 over the inner front ‘contact

of Ielav 1208 to the winding of relay 1221.

Relay 1221 epens the locl mrr circults of

'1 ﬂf}vs 1209 to 1200 and closes a circuit over

its lower contact, back contact of relay 1222
o the winding of relay 1223 and battery.
ix *'LHT 1223 locks through the winding of
relay 1222 to the O*lmmd at the outer upper

contact of relay 1‘901 but relay 1222 does not
operate . until relflv 1207 ‘releases in turn

'l-"-.

releasing relays 1208 and 1221. Relays 1209

to 1920 are now ‘reoperated as- above de-
scribed, followed by the operatmn of relays
1208 and 1221. Smce relay 1222 1s now oper-
ated the operation of relav 1921 closes a cir-
cuit from ground over its front-contact, front
onta ct-of 1 relay. 1222 to the: wmdmrr of relay
1224, Relay 1224 locks:over its inner-upper
contact to ground at'the‘inner upper contact
of relay 1201 A circuit s closed ‘over the
outer upper contact of relay 1224 and: the
lower front contact of- relay 1200 for lamp
1225. . Relay 1224 also operates meter: 1226
and connects.ground to the office alarm board
to operate visual and audible’ alarms at that
point..  Relay 1200 and lamp 1225 are com-
mon.to a group of ten trunks and therefore
lamp 1225 1dentifies the group of trunks in
which the trunk which failed: to release is
located.. The complete operation of this cir-
cuit requires in the neighborhood of a minute
and a quarter-to complete and therefore is
ample time for disconnection under ordinary
circumstances. . Whenever the called sub-
scriber releases, relays 1200 and 1201 release,
restoring the. tlmmn' circuit, extmfrmql‘!mw
lamp 1225 and retlrmcr the alarms. '
It for any reason a storing cu‘cmt does
1ot advance the allotter'the.timing relays
of If1g. 7 are provided to advance the allotter
eutomatlcall after the expiration of -ap-
proximately - two seconds. When relay 301
operated 1t closed a circuit from ground over
its 1mner upper contact, to: conductor 341
operating relay 1400 in the allotter alarm
circutt. Relay 1400 operates and closes a
circuit from battery through the winding of
relay 1402, upper contact of relay 1400, con-
ductor 1403 contact of jack 827 to ﬂrourrd
at the lower baclk contact of relay 817 at
such storing circuits as are idle, this cireuit
extending in multipie to all of the call storing
circuits. With relay 1402 operated a civeuit

1s closed from grmmd over the lower con-
tact of relay 1402, conductor 1404 to the
winding of relay £O1 and battery. Relay
701 closes a cireuit from battery throun'h the
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tact of relay 700.  Relay
vious circuit for. relay

(01, . over. the outer IOWGI' contact of .relay

,61’32 to: ground at the inner upper contact of

relay 7 OO and over the outer-upper.contact of

relay 517 to ground at the cuter upper con-

702 closes an! 0b-
7 @5 and locking cir-
cuits, for certain other relays: of  Fig. 7 and
opens. the eircuit for relay 704... Relay 705
closes a c1rcu1t from battery. ﬁhrough the

winding of 1'(31137 107, contact of relay 705 to
ﬂrmmd over -interr upter 706.- ‘Relay 707
Lheletore operates mtermittently to control
the operation of relays 708 to. 713 The first
operation of relay 707 closes a cireuit from
oround over 1ts contact, back contact of relay
709 to the winding of rela ay 708 and battery.
Relay 708 locks thrmwh the windmg of: lelay

709 to around at the outer lower contact of

relay. 702, but relay-708 does not operate until
relay 707 releases at the next opening' of the
mtenupter -eontact. - Subsequently - relays
€10 to 713 are similarly: operated;. relay: 713

extending the circuit: controlled: by lela 107
over the 1 ‘upper back contact of- rela 704 to
the upper winding. of relay:717.-: Rela,y 717
locks through its. lower ' winding: and lower
contact during the closed’ permd* of- Inter-
rupter (06.. - Tt elosesa circuit-for meter 718
to-indicate: the number: of times that the al:
lotter switches-have been! advaneed: by: the
timing relays.” It also iclosesa circuit ‘for
relay 100 which closes the citeuits previously
traced for advancing switches 500 'and 660
to- the next storing ‘circuit. : “Ihe operation
of relay 700 opens the circiits: of réla,y 702
and restores the timing relays.

- I the failure of relay 760 to oper ate is duc
to a break in the synchronizing.conductors;
so that the advance of-one allotter switch
cannot produce a position: of:. synchromsm,
the timed operation of relay 700 advances
both switches, while the one switeh continues
to hunt. This operation continues until -a
position is found where the synchronizing
conductors are unbroken or until-the alarm
circuit of Figs. 13 and 14 operates.

i1 relay 700 operates in-response to the
action of the storing cireuit, but fails to re-
lease, relay 702 1is released and a-circuit is
closed: from ground over the lower contact
of relay 7 01 b‘lch contact of relay 702, back
contact of relay 703 to the wm(hnﬂ‘ of relay
704 Rehy 704 operates relay’ 705 to ini-
tiate the operation of the timing relays.
However, with relay 704 operated the oper-
ation of Iehy 713 e‘itends the ground from
the front contact of relay 707 over the inner
upper iront contact of relay 704 to.the wind-
mg of relay 714 which locks through key
715 to around. Relay 714 lights lamp 716
and operates relay 103. Relay 703 opens the
circuit of relay 704, connects ground to the
oeneral alarm board to Oper &te visual and
aadlble alarms. and connects: ground to con-

1,81 3&@ 34

ducter. 340 to permit'the functioning of the

eut-in relays. to..direct. ealls. successwely to

the same storing-eircuit:
- If relay 00 sn@uld fa:l to opemt alto—
G‘Qtller, etther 1n response o the storing cix-

cuit, or to the timing relays, the almttel

swﬂ;ch,es cannot be advanced to another stor-
ing circuit and the calls will be.directed: to
the same storing circuit.one atfter .the other.
The storing cir cmt reconnects itselt to the
allotter 0111 r after it has been released by
the trunk so that it cannot be affected by a
calling condition in the allotter. TWhen: the

G

Stormo' circuit is again attached to the trunk

the group relay in the allotier is released if .°-

that is the only call in that group. If more
than one.call exists 1 that group, the group
relay will be held operated and the corre-
sponding  eut-in relay will be operated.
When. the stering circuit. reestablishes the
circuits which cennec‘r it with the allotter
the group:iaentitying relayis again Operated
1n the. stormn‘ circuit and the second call 1n
the group.is Lamdled When the group relay
release_s the cut-in relay can. be lele‘LSBd and
calls in of her groups taken care.of. - I calls
arrive so rapidly that the . allotter cannot
handie. them in. this manner, the allotter
alarm: circuit will functmm to brma‘ 10 an ad-
dltlﬂnal alarm. . - . |
.This alarm cu'culb 1S: ShOWII n Fws 13
and-14; . Tt.will be remembered that the opera-
twn of relay 801, or any group relay in the A
allotter causes the Opnmtmn of relay 1400.
Slmﬂ.arly the. operaumn of any group relay
in. the B .allotter causes the operation of relay
1450, .. As above stated relay 1402 1s only
opﬁratecl when idle call storing circuits are
available. Th,elefme, this a.laim circuit as
well as the timing circuit of the atlotter 1tself
can only function if idle storing circuits are
available. The eperation of relav 1402 closes

a c:lrcmt from. battery ﬂnou0h the winding

of relay 1300, normal cmliact of velay 1405,
upper cons %ct of velay 1402, back contact of
relay 1456 to ground. As will be slmwn here-
inafter, 1'elavs 1406. and 1456 operate when
the 1:11111 ng function is completed in the corre-
Spendm alarm’ eireuit. Therefore, 1f onc
alarm. circuit has “timed out™, the other cir-
cult can, neither start tlmmg, nov cmnplete
a. timing oper ation already started unless the
two, - clrcuits complete their operations
sgmultaneously.  Relay - 1300 in operating
closes a circuit from oground through ring-
ing: source 1317, unomg IIlLE‘IlHPtE‘I‘ 1318,
winding of altel nating current relay 1316 to
*found over the inner lower con**acr of relay
1300. Relay 1816. operates with each closure
of the ringing interrupter in turn operating
relays 1301 and 1302 which are slow to re-
lease and are thus independent of small
fluctuations 1n the ringing current. Relay
1300 "also connects “IOHHd to the armature
of relay 1302 and provzdes ground for locking

-
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relays 1803 to 1311 The first npm ation of ye-
lay: 1309 connects ground over its 2 i,lmﬁ.turej
back contact of relay 1304 to the winding of
relay "1303: and battery:
5 through the winding of relay 1304, contact of
relay 1308, conductor 1315 to wromd at the
outer Jower: contact: of relay: ]300 but relay
1804~ does: not operate until Iel‘w 1302 re-
Jeases -during the open peried of the inter-
At subqequent closures of the inter-
Tupter contact relays 1305 to 1314 are oper-
ated, consuming pproumately 36 seconds.
The operatlon of relay 1 314 extends the oper-

ating ground for the timing relavs to the

winding of relay 1405. Relav 1405 Jocks over

its upper alternate contact, upper contact of

relay 1402 to ground at the uj pper contact of

"1*el‘1}f 1456 and opens the circuit of relay
1300 to release.the timing relays.

Relay 1405
also operates relay 1406, opening the circuit

ot relay ;1350 to stop qny timing operations
in ‘connection with the B allotter.

Re-
lay 1405 - connects - ground - to - conductor
tor 1407 and the winding of relay 510 to
initiate the transter of all cdlls from the A
allotter to the B allotter.  Relay 1405 also
closes ‘a' circuit from battery throun'h the

winding: of meter 1408, inner lower contact

of irelay 1405, conductor 1409 to ground’at
contact 327 of transfer key 300 to recor d the
number ‘of times that it is necessary to trans-

fer-calls from the A allotter to the I3 allotter.

The :message register:in -operating closes a
circuit from U‘I’OLnd over the upper contact
of relay 1406, “contact of meter 1408, winding
of relay 1410 to battery. Relay 1410 1locks
over key 1411 to ground at its outer upper
contact and closes a circuit for relay 1412
over its Inner upper contact. Relay 1412 1m
operating lights lamp 1413 as: an 1ndication
of the nature and location of the trouble and
connects ground to the general alarm circuit
to bring 1n visual and audible alarms. Xey
1411 pe:tmltq the attendant to silence the
alarm whaile he 1s locating the trouble.-
1406 also closes-a cirenit from ground over
its lower contact. conductor 1414 to lamp 311
and battery to indicate the’ group of trunks
with which the allotter-ivas working at the
time that the alarm circuit transferrved the
calls. . The -operation of the B alarm circuit
IS qubqfamhulv the same as that of the A
a]mm circuit. - | : | |
It may be- nofed ﬂmt rel‘lv 1400 remains
opera,ted as long as any one of the relays 301
to-306 are oper ated. The release of all these
arcup relays releases relay 1200 and restores
the timing circuif to nor mal iinless relay 1410
has opprated and locked. It 1s possible there-
“that this alarm mav merely indicate an
11nusua,ﬂv heﬂvy Loz!d mstead of a relay cir-
1111: failure. . BENEE :
~The operation of” relay FTﬂ.O as :’:11"()1"@ cle-
¢*r*r11 eﬂ closes circuits for relays 540, 517 and
Relay 510-also‘opens the circuits which

Relay 1303 locks

Relay

S
v-'
L]
L]
:‘.- ‘1

tost thﬂ switches  for’ synchronism and ad-
“Vance them to synchronism. ‘The 0perat10n
of relay 614 simulates the successtul compie-
tion of the test for synchronism-by the B -al-

lotter. Rehy 517 opens that part of the cir-
cuit of relay 702 closed at its contact, opens
the circuit of magnet 507 controlled by relay
700, opens the circuit for'operating the group

'T‘ehys of the storing circuits, the circwt for

operating the lock-out relays and the -circuit
for operating relay 700 over brush 505. In
other words, relay 517 completely disables
the A allotter. Relay 540 causes the succes-

sive operation of relays 541, 542, 331, 332

and 3833." Relays 540, 541 and 542 transfe:
the locking circuits controlled by the group

relays of the A allotter from lock-out relays

531 to 536 to the lock-out relays 631 to 638.

Relays 331, 332 and 333 transfer the oper
ating and lockmcr circuits for the cut-in re-

lays “controlled by the group relays of the A

allotter from cut-in relays 521to 526 to cut-in

relays 621 to 626. The operation of any one
of the group-relays 801 t0o'306 now controls

the cut-in relays and lock-out relays of the I
allotter so that each cut-in: and lock-out relay
-corresponds to two" groups, one from each
allotter. O*lly one call from each two groups

can now be allotted while calls wait in other
groups. - Relay 333 also lights lamp 334 tc
indicate that calls have been transferl ed from
allotter A to allotter B. Relays 610, 617, 640,
641, 642, 481, 432 and 433 perform smular
functions for the B allotter.” -~

Transfer key 300 permits calls to be tl ans-
ferred from the A allotter to the B allotter
at the desire of the attendant to permif ad-
justments, or for any other’ reason.
operation of ‘key 800 transfers the (110111*5
controlled by aroup relays 301 to 306 from
cut-'n relays 521 to 526 to cut-in relays 621
to 626 directly. It also closes a circuit from
ground over contact 328, conductor 342 to
the winding of relay 1405. Relay 1405 per-
forms the same functions as when operated
by the timing relays except that, since the 011‘—
cuit of meter 1408 is opened at contact 327,
this meter does not operate and the alarm re-
lays 1410 and 1412 cannot operate. However.
relay 510 1s operated as betore and completes
the transfer. Iey 300 also closes a local cir-
cuit for relay 540. a

Timing circuits are also provided to CON-
trol the opemtmn of the start circuit. It
will be remembered-that when relay 913 oper-
ated a circuit was closed for relay 918. This
relay prepares certain locking circuits, and
completes a circuit from ba Ltezy through the
winding of relay 924, outer upper contact of
relay 918 to ground throuo*h the contact of
mterrupter 925. Relay 994 operates at each
closure of the interrupter contact, completing
at its first closure 2 circuit from crround over

its upper contact, back contact ot relay 921,
winding of relay 920 to battery. Relay 990
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locks through the winding of relay 921 {o
ground at the inner upper contact of relay
918, but relay 921 does not -operate until re-
lay 924 releases.: At the next op eration and
release of relay 924, relays 922 and 923 oper-
ate and lock to.the lower contact of relay 918.
At the next operation of relay-924 a circuit
is extended from ground oever the front con-
tacts of relays 924, 921.and 923 to the winding
of relay 926 and ground. . Relay 926 closes a
circuit fTor relay 927 which locks to the con-
tact of interrupter 925. -Relay 927 closes a
circuit from greund over its inner lower con-
tact to the winding of relay 919 and ever its
outer lower contact and the back contact of
relay 928 to the winding of meter 929. Re-

lay 919 opens the circuit of relay 918 and con-

nects ground over its inner lower. contact to
the winding of magnet 907. .As soon as 1n-
terrunter 925 epens its contact, relay 927 re-
leases in turn releasing relay 919 and magnet

907, advancing switch 900 to the next storing

circuit. This arrangement permits advanc-
ing the start circuit where-the storing circmt
is not released todoso. ...~ .

- When the storing circuit releases ground 1s
connected over the lower back contact of re-
lay 819 to conductor 824 and the-correspond-
ing terminal of brush 905.  1f now another
call is recelved causing the operation of re-
lay 910 and an operator is idle so that relays
914 and 915 operate, but the start circuit
switch fails to advance, the ground thus con-
nected to brush 905 is-extended over the outer
lower contact of relay 915, lower contact of
relay 1082 to the upper winding of relay 928
and battery. The immediate advance of the
start cireuit switch to the next storing circuit
following the operation of relays 910 and
1010 opens the circuit of relay 928 and renders
that relay normally ineffective. 1f the start
switch 900 fails to advance, the.closure of this
circuit -operates relay 928 which closes a
circuit from ground over its inner upper con-

. tact, back contact of velay 919 to battery

through the winding of relay 918 initiating
the timing operation. When the operation
is completed, causing the operation ot relay
927 and relay 919, meter 930 1s operated over
the front contacts of relayvs 928 and 927 1n
place of meter 929. The operation of relay
019 also closes a circuit from greund over
its lower front contact, outer upper ocemtact
of relay 928 to the winding of relay 912 and
battery. Relay 912 locks over 1its middle
lower contact to ground at the inner lower
contact of relay 910 and extends this ground
to the winding of relay 917. Relay 912
opens the eircuit of relay 913 and the circuit
of relay 908 thus preventing the advance of
switch 900. It also extends ground irom
the contact of relay 910 to the winding of re-
lay 1008 so that the operation of relay 910
will advance switch 1000. Relay 917 in

- gperating opens the start circuit to the

and the front contact of relay

1;816;634

trunk and closes a circuit for relay 931. 1t
also operates relay 932. Relay 932 lLights
lamp 936 to indicate that the A start cireuit

has been disabled as well as opening other
circuits by which the start circuit controls,

or is controlled by the storing circuit. Relay
931 lights lamp 933 and locks over key 934
in turn operating relay 935. Relay 935 con-
nects ground to the alarm circuit Tor operat-

ing the general visual and audible alarms. -

XKey 934 permits the silencing -of the alarm
while the trouble is being located. -

- Relay 928 -or 1028 is also operated 1T both
relays 915 and 1015 fail to operate, relay 923
operating -over the back contact of relay 915
1015, while
relay 1028 operates over the back con-
tact of relay 1015 and the front contact of
relay 915. Otherwise their function is the
same-as above described. It should be noted
that neither of the above timing operations
can take place unless relays 914 and 1014

have ‘operated, indicating the presence of an

¢dle operator. - -+ T
: Kitherohe of the start-switches may be dis-
abled by the operation of corresponding key
911 or 1011. The operation cf key 911 cleoses
a-circuit from battery through the winding of
relay 912, left contact of key 911 fo ground
at the lower back contact of relay 1017. Relay
912 performs the functions above descrrbed
except that the opening of the inner left con-
tact of key 911 prevents the operation of re-
lay 931 and the sounding of an alarm. "The
right contact of key 911 «closes ground over
the outer upper contact of relay 910 to the ar-
mature of relay 1013 to function switch 1000
under the control of relay 910.

- In order to prevent both start switches re-
maining in an operative position, for ex-
ample, after a failure bhas been remecied, a
self restoring circuit is provided for switch
1000 whenever both brushes 903 and 1003 en-
cage terminals from 1 to 20. Similarly to
prevent both switches becoming inoperative,
circults are provided for operating relay 908
should switches 900 and 1000 simultaneous-
lv-stand in positions 21 or 22.

. What 1s claimed 1s: |

- 1. In a telephone system, a plurality of
trunk circuits, a plurality of operators’ posi-
tions, means to extend calls o said trunk cir-
cuits, means responsive to the extension ot
calls to said trunk cireuits for storing said
calls and means to extend said calls to idle
yperators’ posttions in the order in which
they are stored. D

9. In a telephone system, a plurality of
trunk circuits, a plurality of operators’ posi-
tions, a plurality -of storing circuits common
to said operators’ positions, means to extend
calls to said trunk circuits, means responsive
to the extension of each call to one of said
trunk circuits for associating one of said
storing circuits with said trunk circuit and
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offices., a centralized information office, a
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means for extending said trunk circuits’to
said operators’ positions: in'-the ‘order 1n
which they are connected with storing cir-

'8..In a telephone system, a plurality of
trunk circuits, & plurality of operators’ po-
sitions, a plurality of storingcircuits, an al-

L
L]

lotter, means in said allotter responsive to
the externsion of ecalls to said trunk circuits
for causing said storing circuits to be asso-
ciated ‘with said trunk circuits in a prede-
termined orvder, a start circuit and means
controlled by said start circuit to cause the
connection of said trunk cireuits with said
operators’ positions in the same order as said
storing circuits were allotted.

4. In a telephone system, a plurality of
trunk civeuits, a plurality of operators’ po-
sitions, a plurality of storing circuits, an al-
lotter. means in said allotter responsive to
the extension of calls to said trunk cirveuits
for causing said storing circuits to be asso-
ciated with said .trunk cireuits in a' prede-
termined order, a -start circult and means
sontrolled by said start. circuit effective. 4S
long as one of said operators’ positions Is
idle to cause the connection of said trimk cir-

cuits with said-operators’ positions in the
came order as said storing circults were

"%, In a telephone system, a plurality ot
offices, another office, a plurality of operators’

positions at said other office, means for ex-

tendine calls from each of said offices to said

sther office, means to store said calls, and

means to extend the calls to an idle one of
said operators’ positions in the order in which
the calls are stored. o

6. In a telephone system, a plurality of
offices, an order receiving office, a plurality
of operators’ positions at said order receiv-
ing office, means for extending calls from
cach of said offices to said order recelving

office, means to store said calls, and means
+o extend the calls to an idle one of said oper-
ators’ positions in the order in which the

calle arve stored.

- 7. In a telephone system; a plurality ot

offices, a centralized information office, a plu-

rality of trunks connecting each ot said of-

fices with said information office, a plurality

of orerators’ circuits, means to extend calls

to said information office over said trunks, 2
plurality of storing circuits, means to asso-
cinte a storing circuit with each trunk over
which a call has been extended, a start Cir-
cuit, and means controlled by said start cir-
cuit to cause the association of said trunks
with operators’ cireuits in the order 1 which
they are associated with storing circuits.

8 In a telephone system, a plurality of
plu-
rality of trunks connecting each of said
ofices with said information office, a plu-
rality of operators’ circuits, means to extend

13

calls' to daid information : office -over .said
trunks,-a plurality of storing circuits, means
to associate a storing:circuit with each trunk
over which a call has been extended, a start
circuit, and means controlled by:said start
circuit if one of said operators is.1dle to cause
the . association of said trunk with an idle
operator’s circuit. . oo il oTo
79. In a telephone system, a plurality of
offices, a centralized information office, a plu-
rality -of trunks connecting each of said
offices with said.information  office, a plu-
rulity of operators’ circuits, means to extend
calls to said information office over said
trunks, a plurality of storing circults, means
to associate said storing circuits with the
trunks over which said calls have been ex-

tended, means controlled:through a storing

circuit when one of said operators.is 1dle to
cause the trunk associated therewith to con-
nect itself with: an idle operator’s eircuit
and means to render said storing: circuits
effective in the: same ‘order -in'which’they
were associated with trunks. < oo

10 In a telephonetfsystém, ”'EL. plurality Of |

offices, a ‘centralized:1nformation . ofiice;, a

plurality of trunks connecting each~of: said
offices withosaid information’ office; a: plu-

rality of operators’-circuits, means to’extend

calls” to ‘said ‘information. office:-over -sald
trunks, an . allotter,:a plurality: of. storing
circuits, means controlled by said allotter to
allot said storing circuits for association with
trunks over which calls have been extended
in a predetermined’ order, means controlled
through said storing circuits if one.of sald
operators is idle to cause the trunk associated
therewith to connect itself with an idle oper-
ator’s circuit, a start circuit, and means con-
trolled by said start circut to render .said
storing circuits effective in the same order in
which they were allotted. S
11. In a telephone system, a plurality- ot
{runk circuits, a plurality of operators’ posi-
tions, an allotter, means for extending calls
to said trunk ecircuits, means controlled by
said allotter for extending calls from said
+runk circuits to said operators’ positions as
long as one of said operators’ positions is 1dle

and means common to-said operators’ posi-

tions effective when all of said operators’
sositions are busy for storing a predeter-
mined number ofecalls.- - =

19. In a telephone system, a plurality of
trunlk eircuits, a plurality of operators’ posi-
tions. an ailotter, means for extending calls
t6 <aid trunk circuits, means controlled by
caid allotter for extending calls from said
sank circuits to said operators’ positions as
long as one of said operators’ positions is 1dle,
qeqns effective when all of said operators’
positions are busy for storing a predeter-
mined number of calls, and means for ex-
tending said stored calls to. operators’ posi-
tiong ns said operators become 1dle. .
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for. icausing .the ‘trunk ‘circuit -associated
therewith to pick an.idle eperator’s position,
arid means controlled-by :said start circuit to
render said storing circuits effective in ithe
same. dreer as said allotter, said start civeuit ¢
being -effective only if one of said operdtors’

13, In a telophone system; a.plurality fot
trunk .circuits, a’ plurality’of: operdtors’
positions, asr ‘allotter; .means: for ‘extending
calls to said trunk reircuits, Means. icortrolied
by said allotter for-extending calls drom saxd
trunk circuits. to said.operdtors’ positions
as lomg as ome:of said operators’ posttions 1s
idle, means effective when -all .of said oper-
ators’ jpositions are busy for storinga pre-
1t determinéd. number -of  chlls, means for €x-
tending said stored calls to:operators’posi-
tions as said operatorshbécomeidle, and means
for stering additional calls as said - stormg
circuits-become idle in a predetérmined arbi-

- :."l-q.
L] -

positionsisidle. - . G
- 17. In a telephone system, a plurality of
trunk cireuits, a plurality of operators’ posi-
tions,-a plurglity of storing circuits, means v
responsive to the extension of a call to one ot
saiid trunk circuits to store 2 call by associat-
ing one «of said storing circuits with said
trunk circuit, means in said trunk circuit for

iL trary-order. - ... ... .- connecting with an operator’s position, and *=°
14, In a telephone systein, a plurality of a start circuit for said connecting means,
trunk cirenits, a plurality of operators’ posi- waid :start circuit being. eflective only 1f a
tions,an allotter, méans.forextending callsto stored call -and -an 1dle operatoer’s position
said $runk-circmts, means contreHed by said exast-simultaneously. - =~ =

<t allotter for-extendime ‘calls: from said trunk . 18. In a.telephone system, a plurahity of
circuits to .said operators’ positionis-as long trunk circuits, means to ‘extend a call to one
a5 one of ‘s2id aperators’.positions sis idle, of said trunk circuits,an.allotter, a plurality
means -effective when all .of said operators’ of storing ¢ircuits, means in sald ailotter for
positions are busy. dor storing -a- predeter- pre-allotting a-storing:circuit, means respon-

.4 mined nuinber. of ‘calls, and imeans for-ex- sive.to the -éxtension -of said call to said ¢

trunk ‘circuit to cause-said pre-aliotted stor-
ing circuit to connect with said trank-cireuit,
‘means for interlocking said truvk circuit
and sald -storing -circuit, means responsive

tending said. stored -calls to-operators’:posi-
tions. as isaid -operators bécome idle in:the
order an-which the-calls were stored..
15. In a telephone system, -a jplurality of

------

a0 offices,a centralized information office, a plu-

rality - of : truiks -connecting ieach. of . said

offices with said information office,:a plural-

ity .of :operators’ .¢ircuits, means 1o’ extend
calls to. said information- office: over: said

eircuit ‘for dausing the trunk circult - asseel-

ated therewsth-to pick anidle.operator’s posi-
tion, and means controlled by said start: cir-
cuit to render said -storing circuits effective
in the same order:as said allotter.: :

to said interlocking means to aavance said &<

allotter to pre-allot another:-storing circuit,
a-start:circuit,a plurality of operators’ posi-
tlons, ‘means reffective 11 :oné of said oper-

ators’ positions 1s 1dle 4o extend -sard start

55 trunks, -a plurality ‘of storing -circuits, an circuit to said trunk circuit and means re-
allotter,a switch in said allotter, a:start cir: ‘sponsive to.said -extension to .cause said
cuit, a switch in the said:start:circuit, a-plu. tridk cireuit o couinect with an idle oper-
rality 6f storing circiits appearing an: the ator’s position. e T
svwiteh of said allotter and the switch-of said .. 19. In a.telephone system, a plarality ot

o start cireuit in ithe same order, means ‘con. -trunk ¢ircuits, means-to extend a call to one '
trolted by said allotter 'to ‘cause the:assdécia- of said trunk civcuits,.an allotter, a plurality
tion of storing circuits with trunks over of storing circuits, means in said allotter for
which. calls have been-extended in aparticu- prée-ailetting.a stomng-circuit, means respon-
lar order, means controlled over each storing -siveto the-exténsion-of said call to-said trunk

0 b

circuit o cause said pre-allotted stormg .cir-
cuit fo'conneet with said trunk-circuit, means
for interlocking said trunk éircuit and said
‘storing -errcuit, means responsive to said in-
tertocking means to-advance said -allotier to

predallot anéther storing -circuit, a start cir- -
cuity a -plurality of operators’ positions,

qeans-effective 1f one ofcaid-operators’ posi-

2 . 16. In a telephone system, «a plurality «of
offices,a centralized information oliice, a plu-
rality of trunks connecting each -of said

-

offices with said information office, & plural-
ity of operators’circuits, means to extend calis

" o said information office over said trunks;a

plurality of storing circuits, an allotter, a

tions 1s .1dle to extend said start circuil to
said trunk etrcuit, méans responsive to said

extension to causé -sald trunk circuit to con-
neot with an idle operator’s position, and

means respensive -to said -connection to un-
lock  saiél storing -circuit froem -sald trunk
circuxt. .- - | -

20. In 2 telephone sydtem, an -operating <o
desk, trunks incoming to said -desk, means
for estending ¢alls-to said trunks, means for
storing and distributing -saiel-calls to the op-
erators’ jpositions -at -said desk, sald means
comprising equipment provided 1in dupli-

switch in said allotter, a:start circuit, a switch
in the said start circuit, a plurality of stor-
ing circuits ‘appearing in the switch of said
¢t allotter and in the switch of said start cir-
cwit in the same order, means controlled by
snid allotter to ceuse ithe association of stor-
jng circuits “with trunks over which calls
have been extended in a particular order,
means conbrolled over each storing circuit
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cate, both portions of said equipment nor-
maily operative, and means effective if one
portion. fails. to operate correctly to enable
the other portion to do the work of both.
21. In a telephone system, an operating
desk, trunks Incoming to said desk, means
for extending calls to said trunks, means for
storing- and distributing said calls to the op-
erators’ positions at said desk, said means
comprising equipment provided in dupli-
cate, -both portions of said equipment nor-
maily operative and ineans effective if one
portion fails to operate correctly to enable
the other portion to do the work of both, and
2 meter for recording the number of times
each portion fails to operate correctly.
.+ 22. In a-telephone system, a plurality of
trunk ecircuits, a plurality of operators’ posi-

tions, o pair of allotter switches each nor-.

mally-serving a particular group of trunk
circults, means responsive to the seizure of an
allctter by one of said trunk circuits to cause
the association of said trunk circuit with an
operator’s position, means responsive to said

- assoclation to advance said allotter, and

means cifective 1f said allotter is not -ad-
vanced- . within a - predetermined {ime to
rendler the other of said pair of allotters ef-
fective to serve the trunks of both groups.
28, In a telephone system, a plurality of
trunk circuits, a plurality of operators’ posi-
tions, a.pair of allotier switches each nor-
mally serving a particular group of trunk
circuits; means Tesponsive to the seizure of
an-allotter- by one of said trunk circuits to
cause the association of said trunk. circuit
with -an operator’s position, means respon-
sive to said association to-advance said al-
lotter and means effective if said allotter is
not advanced within a predetermined time
to render the other of said pair of allotters
effective to serve the trunks of both groups.
and a meter. for recording the number of
times said allotter fails to advance..

24, In a telephone system, a plurality of
trunk circuits, a plurality of sets of circuits
for successive  association with said trunk
circults, switch means to direct the associa-
tion ot one ox said trunk circuits with one of
each of said sets of circuits, means for nor-
mally advancing said switching means to
arrect the association of trunk circuits witl
others of said sets of circuits, and timing

means assoclated with éach of said switching

means for advancing said switching means
1T sa1d other advancing means fail to operate
within predetermined lengths of time.
25. In a telephone system, a plurality of
trunk circuits, a plurality of sets of circuits
for successive association with said trunk
circults, switch means to direct the associa-
tion of one of said trunk circuits with one of
each of said sets of circuits, means for nor-
mally advancing said switching means to
direct the association of trunk circuits with
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others of -said sets of circuits, timing means
assoclated with each of said switching means
tor advancing said switching means if said
other advancing means fail to operate with-
in predetermined lengths of time,; and means
to prevent the operation of the timing means
associated with a particular switching means
1 all of the sets of circuits under the direc-
tion of said switching means are in use.

26. In a telephone system, a plurality of

runk cireuits, a plurality of other circuits
for association with said trunk circuits, an
atlotter for allotting said other circuits,
lleans responsive to the association of one of
sard circuits with a trunk circuit to advance
said allotter, a timing device for advancing
said allotter if said responsive means fails to
operate within 'a predetermined length of
time, and means to disable said timing de-
vice 1t all of said other circuits are busy.
- 27. In a telephone system, a plurality of
trunk circuits, a plurality. of other citeuits
for association. with said trunk circuits, an
ailotter for allotting said other circuits com-
prising a pair of switches each normally op-
crative and having access in comimon to said
circuits, 1eans responsive to the extension
or 2 call to one of said trunk circuits to seize
said allotter, means responsive to the asso-
ciation of one of said other circuits with said
trunk eircuit: to advance both  of said
switches, a ‘timing device for advancing said
switches if said first advancing means fails
to operate within a predetermined length of
tinie, and other timing means for disabling
one of said switches if said allotter is not ad-
vanced - within a greater predetermined
length of time. = T -

28. In a telephone system. a plurality of
trunk eireuits, a plurality of other circuits for
association with said trunk cireuits, an ailot-
ter for allolting said other circaits COMPIIS-
g a palr of switches each normally opera-

- tive and having access in common to said cir-

cutts, means responsive to the extension of a
cail to one of said trunk cireuits to seize said
allotter, means responsive to the association
ot one of gaid other cirenits with said trunk
circuit to advance beth of said switches, =
tuning device for advancing said switches if
sard first advancing means fails to operate
within a predetermined length of time, other
timing means for disabling one of said
switches 1f said allotter is not advanced with-
n a greater predetermined length of time,
anc means for disabling both of said timine
means 11 all of said ether circuits are busy.
29. In a telephone system, a plurality of
trunk - circuits, an allotter, a plurality of
storing circuits, means to extend a call ¢ one
of said trunk circuits, means in said allotter
to cause the association of a storing circuit
with said trunk circuit, means normally re-
sponsive to said association for advancing
sard aliotter to allot another storing circuit,
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and ‘means effective if s*nd qdvanemcr means
farls tooperate preperhr {t0 cause Lhe contm-
ved alliogtment of the s?¥me storing circuit.

30. In'a tdleph(me systen, a plurantv of

‘runk-cirenits, an all otter,a plurﬂll ty of stor-
g crcwts, means to e*cteml acall to ane of
sald ‘trink ‘errcuits, means 1n said allotter to
catide the agsodiation of'a storing cireuit with

sald trunk ‘citeult, a relay, means nor mully
~agpensive ‘to said -association for O]}E'la,elhd
said relay, means conérolled by said relay for
advancineg said: allotter to atlot another stor-
11EQ CIT cmt, and means -effective 1f said relay
fails to onerate to-cause the continued allot-
=1e11* of the same storing circuit.

31, In a telephe*le system a plurahty of
tlme circuits, an fﬂletter, a plurality of-stor-
1o elrcuits, Mieans to exterid o call to one ot
said ‘trunk cirenits, meansin said allotter to

-quse the assoeiation of a storing-circuit with
said trunk :circurt, a relay, eans responsive
to said escocmt}en for .operating said relay,
means to irelease said relay, means responsive
to the. epemt on antl release of said relay to
¢ vance said allotierio allot:another stering

ireutt, and means effective if said relay fails
to operate to-cause’ the: 00111:1 nued allotment of
the same storing circuit: .

82, dn a telephene system, 2. plurahty of
trunlk circuits,an atlotter, a wiurality. of stor-
ing -circuits, means to extend a.call to one of
siid trink eircuifs, mearis in-said -allotter to

canse:the associa ationiof a- storing circuit with

spid trunk cireuit, a relay, means respor'swc,

‘o said aesecmtmn for :operating sald reiay,
means responsive to the:ope sration of said re-
lay to release said relay and to hdvance satd
oilotter to allot fwether' storing -circuit, and
means effective 11 said relev fails to release
to cause the.continucd 0t1 nent of the same
‘f‘tOl ing circuit.

33. Tn a telephone ‘system, a plurehtt, ot
trunlocirenits, an-allotter, a plurality of stor-
ing civeuits, meansto extend a call to one of

=a1d trunk circuits, means in said allotter to

cause the association of a storing cireuit with
said trunk eircuit, means nornmil‘“ responsive
to said eqseme‘tmn for advancing said allotter
o allot gnother storing cireuit, a timing c._e-
sice, and means conty elleJ by said timing de-
vice effective if said frst advancing means
fails to operate properly -to qdvence said
atlotier.

34, In a telephons system,.a pluhulty of
trunlk cireutts, an allotter, a ]:muahty of stor-
Ing.circuits, means to extend a call to one of
said trunk. c1rcmts means in said-allotter to
cause the association of a storing circuit-with

said trunk cirecutt, means nor malh,r responstve
..e S 10 A8S0C! atioe for advancing said atlotter

allot ancther storing circuit, a tlmlh,_, le-
vice, means. controlied l:w said t11mnn' (device
to operate said edvancmﬂ' means, and means
¢ffective 11 efud advancing means fails.to op-

1,818,684

sriate m u’per” %o cause. the ce‘rftl‘lr.,._,d
rpe;it of tré'same: storing cirenrt. |
85. In a telephone system ' plurehtv ef
switches, a %runk ‘circuit appearmmg in the
phssive tontacts of ‘one switch and the active
contiets of another switch: a eonductor asso-
ciated Ivith said- switeh, mearis Tesponsive to
the sewzfire of ‘taid trunk circuit to apply an
identiiying pe+entml to0 one of -said passive
contacts over said :conductor, means respon-
S1Vve: telﬂ*se anaage ement of said oneswitch with
dq1d - peeewe ‘contact to disconnect the identi-
fying potential from said conductor-and -to
extenidd said -conductor to the eentrelhno

means of said other swatch.
36. In a telephone exchange system, a

switch; :a trunk circuit terminating in the
active ‘contacts of said S‘WltCh a plurehtv
of telephone:circuits appearing m the passive
contacts of said switch, p iconductor asso-
cinted with -said trunk; means responsive to
the saizure of said ‘trunk to prepare-a test
cweuzb over-said :conductor for identifying
n dle ftelephe*le circuit, means responsive
to ‘the ‘engagement of:an 1dle telephone-cir-
cuit to'prepare-a release circutt over said con-
ductor, and aanual ‘means associated . with
soid ‘te..enhene mrcu]ﬂt for feperatmg smd re-
lease fheans. "
JIn @ [telephone system, 9, plurahty oi
frreups of trunk ecircuits, an allotter ‘circuit,
a plurality «of storing circuits having access

"Lu")t—

in :¢ommon to said trink circuits, means to
operate ~said allotter circuit to pre-allot a

particular dtoring circuit, means to .extend
a:call to-one of said trunk. c1remts means re-

sponsive to such- extensionto cause the pre-
allotted storing:circuit to hunt for and con-

nect iwith seld trunk cirecuit and means in

said allotter to indicate ito the storing cir-
cuit the group: of trunlxs to Wthh S‘lld trunk

belongs.

38. In a telephone system, a plumhty et
oroups of ‘trunk:circuits, an allotter circuit.
a -plurality of storingcircuits, a: plurality of
'ethc‘hes tii-each storme* mrcmt each switch
having -a plurality of- sets of bruehes each
switch and each brush set having access to
a different group of trunks, means to operate
caid allotter circuit to pre- allot pqrtmulat
storing cireuit, means to extend a call to one
of said -trunk cucults means responsive £o

such extension to cause the pre-allotted stor-

‘Ing circuit to hunt for end coiinect with said

trunk circuit, and means in sdid allotter to
indicate the sxwtch and brush set to be -em-
ployed in hunting for said trunk.

39. In a telet)hene system a trunk.cireuit,
an operatol S p081t10n ‘means automatlca]hf
responsive to the extension.of a call:to satd
trumk circuit to associate said ‘trunk circuit
vith said operator’s ‘position and means
under the control.of said operator compris-
ing «a-differential relay mm-said :trunk cireumit |
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for disconnecting said trunk circuit from
said operator’s position.

40. In a telephone system, a trunk circuit,
an operator’s position, means automatically
responsive to the extension of a'call to said
trunk circuit to associate said trunk circuit
with said operator’s position, a differential
relay in said trunk circuit for disconnecting
said trunk circuit from said operator’s po-
sition, means responsive to said association
to establish a balanced circuit through said
differential relay and operator controlled
means to unbalance said circuit to operate
said relay.

41. In a telephone exchange system, a pair
of switches, means for seizing either of sald
switches, a plurality of sets of conductors,
said switches having access to said sets of
conductors in common, apparatus controlled
over each of sald sets of conductors, means
individual to each switch effective when both
switches are engaging the same sets of con-
ductors to initiate the operation of said ap-
paratus and means effective if said switches
are not engaging the same set of conductors
to bring said switches into engagement with
the same set of conductors and for delaymg
the operation of said apparatus until said
switches engage the same set of conductors.

49. In a telephone exchange system, a pair
of switches, means for seizing either of sald
switches, a plurality of sets of conductors,
said switches having access to said sets of con-
ductors in common, apparatus controlled
over each of said sets of conductors, means in-
dividual to each switch effective when both
switches are engaging the same sets of con-
ductors to initiate the operation of said ap-
paratus and means responsive to the seizure
of one of said switches and effective if said
switches are not engaging the same set of
conductors to operate said switch to bring
said switches to the same set of conductors
and for delaying the operation of said ap-
paratus until said switches engage the same
set of conductors.

43. Tn a telephone system, a plurality of
storing circuits, an allotter comprising a pair
of switches having access in common to said
storing circuits, means to operate said
switches simultaneously to allot said storing
circuits in a predetermined order and means
effective if said switches are not in engage-
ment with the same storing circuit to oper-
ate one of said switches to bring it into en-
cagement with the storing circuit engaged
by the other. “

44. In a telephone system, a plurality of
trunk circuits, an allotter comprising a pair
of switches each serving a different portion
of said trunks, said switches having access in
common to said storing circuits, means for op-
erating said switches so that the same stor-

switches, means responsive to the extension

ing circuit is normally pre-allotted by both

17

of a connection to one of said trunk circuits
and controlled by the corresponding switch
to cause the pre-allotted storing circuit to
connect with said trunk circuit and means e1-
fective if both switches are not 1n engagement
with the same storing circuit to delay the
operation of said storing circuit while said
switch is brought into engagement with the
same storing circuit as the other switch.

45. In a telephone system, a plurality of
trunk circuits, a plurality of operators’ po-
sitions, an allotter comprising a pair of
switches each serving a different portion of
said trunk circuits, said switches having ac-
cess in common to said storing circuits, means
for operating said switches so that the same
storing circuit is normally pre-allotted by
both switches, means responsive to the exten-
sion of a connection to one of said trunk cir-
cuits and controlled by
switch to cause the pre-allotted storing cir-
cuit to connect with said trunk circuit, means
effective if both switches are not in engage-

ment with the same storing circuit to delay:

the operation of said storing circuit while
said switch is brought into engagement with
the same storing circuit as the other switch,
and means thereupon effective to extend said
trunk circuit to an operator’s position.
In witness whereof, we hereunto subscribe
our names this 26th day of August, 1929.
WARREN W. CARPENTER.
JACK F. DAHL.
RICHARD C. DAVIGS.
LINUS E. KITTREDGE.
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