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This invention relates to telephone systems 

and more particularly to systems employing 

operators’ positions and has for its object to 

increase the ‘rapidity and efficiency with 

which calls may be directed to the attention 

of operators. 
Specifically stated the present embodiment 

of the invention lies in an improved arrange- 

ment for directing calls to an information 

bureau or office. This office is centrally locat- 

ed and connected with other offices by means 

of interofficetrunks. As-calls reach the infor- 

mation office over these trunks they are stored 

and the calls are directed to the individual 

operators as the operators become idle and 

in the order in which the calls arestored. For 
; of storing circuits 

are provided together with an allotter and a. 

start circuit before which the storing circuits 

appear in the same order. The allotter causes 

the association of a storing circuit with each 

incoming trunk over which a call is extended 

and thereupon if an operator is idle the start 

cireuit causes the association of the trunk 

with an idle operator’s position, Hf 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- 

comeidle. In 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 circuit if the operation of 

either is delayed 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 hereinafter. 
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 circuits of 

the operator’s desk, Figs. 3 to T 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 circuit by 

which the operator may yveach other desks, 

Fig. 12 shows the trunk alarm circuit, Figs. 

13 and 14 show an alarm circuit for timing 

the operation of the entire allotting arrange- 

ment and Fig. 15 shows the manner in 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 ‘a 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 in multiple to two 

brushes in each case. One set of three brushes 

has access to one receiving circuit at each 

operator’s position while the other set ‘may 

either have access to the second receiving 

circuit at such positions, or to other oper- 

ators’ positions according to the number of 

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 therefore 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 simply as the A allotter 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 

7 to 12. Whenever a call is received on a 

trunk in one of the groups the corresponding 

group relay is operated. Keys 300 and 400 

are transfer keys by means of which all calls 

from one section may be transferred to the 

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 
give an-indication to the storing circuit of the 

‘group within which the call originated. Re- 

lays 531-40 536 are lock-out relays and are 
used to prevent the handling of a second call 

are waiting in other. groups. Relays 621 

to 626 gnd:631 to 636-perform similar func- 
tions for the B allotter.. The timing cireuit 

of Fig. 7 serves ta.adyance the switches 500 
and 600 provided they.are-not advanced by 
the storing circuit. within a predetermined 

Jeng h of time. They also operate an alarm 

if the advancing mechanism fails 0 

Fig. 8 represents one of twenty storing cir- 

cuits bymeans of which calls incoming in 

rapid succession may be received and stored 

and subsequently directed to the attention of 

an operator in the order in which they were 

stored. Two 22 position syitches are em- 

ployed to.reach the 120 trunks since.only two 

condyetars 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. The 

spare terminals are left disconnected. Re- 

lays 811,812. and 813: in combination -with 

xelay Sid serve to identify the particular 

switch and brush set having access to the 

twenty-trunks within which the calling trunk 

lies. ‘The twenty trunks to which.a pair of 

brushes has access includes tsvo correspond- 

ing groups of ten trunks. For example 

brushes-801 and.802 connect with the trunks 

of groups 1 and 7. 
The start circuit-of Figs. 9 and 10 is also 

a duplicate arrangement for the purpose of 

insuring continuous service. However, in 

this case the switches 900 and 1000, instead of 

operating -simultaneously, operate alter- 

nately, the arrival of one switch at its 2ist 

position serving to advance the other switch 

‘to its first position and. the switches remain- 

ing on their 22nd terminals when not in use. 

in a-particular group of trunks while calls. 

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 

circuit when the other half fails for some rea- 

son. Each of the switches 900 and 1000 has 

access to the twenty storing circuits in 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 start circuit, 

-gince the start circuit can only advance when 

operators’ positions are free. However, 

since the allotter and start circuit advance 

over the storing circuits in the same order, 

the stored calls are directed to idle operators’ 

positions in the same order as that in which 

they were stored. 
Fach operator is provided as shown in 

Fig. 9 with two receiving circuits 200 and 

250. When the operator is at her position 

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 

294 not only to incoming trunks, but to the 

start circuit ovér conductors 226 and 297. 

Normally the operator holds only the recelv- 

ing circuit 200 in readiness for use, the second 

receiving circuit 250 being held out of service 

by the operation of release key 251. 

‘The outgoing trunk circuit of Fig. il 

serves to connect the operator with other 

offices or other desks in the same office. As 

many of these trunks as the traffic demands 

are supplied for each destination and the 

starting circuit controlled by the operator is 

extended from trunk to trunk as they become 

busy. The equipment between the dotted 

ines in Fig. 11 is individual to the opera- 

tor’s position and common to all frunk 

groups while the equipment at the right is 

individual to the trunk cireuit with the cx- 

ception of relays 1171 and 1181 and keys 1170 

and 1180 which represent schematically 

other trunk circuits. Key 1110 is common 

to all the trunks of the corresponding group. 

Access to the forty operators’ positions is ob- 

tained in the same manner as 10 the incom- 

ing trunks, that is by c 

‘and sleve conductors each to two brushes. 
multipling the tip, ring 

The alarm circuits of Fig. 12 and Figs. 13 

and 14 are essentially timing circuits being 

series of timing relays operated under the 

control of ringing enrrent and a ringing 

interrupter. The circuit of Fig. 12 1s oper- 

ated when the information operator discon- 

nects before the calling subscriber, and 

sounds an alarm if there is an undue delay in 

disconnection at the calling office. The 

alarm circuit of Figs. 18 and 14 is provided - 

in duplicate, there being an alarm for each 

section of the allotter. An alarm is sounded 

if.too great a time elapses between the recep- 

tion of a ent! and the complete release of the 

allotter. This alarm circuit also initiates 
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the transfer of all calls to the other half of 
the allotter circuit. 

Without attempting to trace circuits in 
detail, an outline of the operation of a suc- 
cessful call will first be given. The selec- 
tion. of an incoming trunk at a distant office 

causes the operation of relay 110 in turn op- 
erating relay 114. Relay 114 operates relay 
301 and also marks the trunk to the storing 
circuits. Relay 301 operates eut-in relay 
521 which locks through the winding of re- 
lay 512 in turn operating relays 511, 5id and 
516. - With relays 516 and 521 op perated, re- 
lay S11 in the associated storing circuit is 

operated. This relay causes switch 800 to 
hunt fer the trunk and closes the test circuit 
by way of brush 802 to the winding of relay 
816. Relay 816 in turn operates relays 8i7, 
$18, 810 and 819 thus indic ating to the start 
circuit that a call is waiting by grounding 

conductors 820 and 821. Ground « connected 
to conductors 820 and 821 canses the opera- 

tion of relays 910 and 1010. With an oper- 
ator at her position and idle; so that ground 
is connected to conductors 228 and 297, Te- 
lays 914 and 1014 are operated, in turn oper- 
ating relays 915 and 1015. The opera ation of 
these relays advances switch 900 or 1000, de- 
pending on which is in service, and relay 913 
or 1013 tests whether the next ‘storing clrenit 
still has a call stored on it. If so, relay 913 
1018 operates stopping the switch and 

pround 3 is connected through resistance 916, 
or 1016 to conductor 823 and thence to con- 
ductor 119 and winding of relay 124 as an in- 
dication. to the trunk ‘that i it may hunt for 
an idle operator’s position. Such & posi 
tion is indicated by battery connected to the 

terminal of brush 103 and brings the switch 
100 to rest, extending the talking conductors 
to the operator’s telephone after she has 
been warned by two short tones that a call 
is Incoming. Tt is apparent from the fore- 
going that the direct operations invelved in 
allotting a call to an idle operator are com- 
pare atively simple altl hough the apparatus in- 
volved is somewhat intricate. A detailed cis- 

cussion of the circuits will now be given. 
The subscriber at substation 111 desiring 

information will dial the code number as 
given in the telephone directory. In _re- 
sponse thereto his line would be 
a trunk line cutgoing to the cen lized in- 
formation desk which is the subiect of the 
present invention. he equi ipment for ex- 

tending the connection to this trunk may be 
any standard panel type equipment, for ex- 
ample, that disclosed in U. S. Patent 
1,598,402 to O. H. Kopp, granted Sune 22, 
1926. When the talking clronit j is established 
a circuit is completed from b pattery, t rough 
the left winding of relay 110, 1 ipper left 
winding cf repeating coil 112, ‘he ough the 
switching apparatus indicated by switeh 118, 

®* over the loop at the district selector, back to 

3 

the lower left winding of coil 112 and the 
right winding of relay 1 110 to ground. Relay 
110 operates, ’ closing an obvious circuit for 

relay 114 which is somewhat slow to release, 
to prevent its release in case of short inter- 

ruptions of the line current. As will be ap- 
parent as the circuits are traced, the release 
of this relay 114 at any point in the estab- 
lishment of the connection releases the entire 
connection. Relay 114 closes a circuit from 
ringing current source 121 through ballast 
lamp 122, outer upper contact of relay 114, 
condenser 123, ovter upper contact of relay 
115 to the lower right winding of repeating 
coil 112 and battery thus inducing a tone 
similar to the ringing induction tone ee the 
line circuit indica ting to the subscriber that 
the call has rea ached the informat tion office 
and is being extended to an operator. Relay 
114 also closes a circuit from ground at its 
outer lower contact, lower back ‘contact of re- 
lay 115, inner vpper contact of relay 116, 
through resistance 117 to conductor 126 and 
the winding of relay 301 in tt he allotter cir- 
cuit. It also closes a circuit f: ‘om eround 
over its outer lower contact, lower back con- 
tact of relay 115, upper back contacts of re- 
lay 116, lower back contact of 118 to con- 
ductor 119 and the terminals cor responding 
to this trunk circuit in the storing circuit 
switches such as switch 800. It likewise pre- 
pares a circuit from-battery, through the 
winding of relay 116; inner upper contact 
of relays 114 and 115 to conductor 120 and 
corresponding terminals in the storing clr- 
cuit switches. Conductor 119 terminates in 
the bank of brush 802 of the storing circuit 
shown.and conductor 110 in the bank of 
brush 801. 

Relay 301 in operating closes a circuit from 
groundatthe lower ba .ok contacts of rel ay 760, 
conductor 340, inner lower contact of relay 
301, contact 321 of transfer key 800, upper 
back contact of relay 331, lower back ccutact 
of relay 531, lower winding of relay 521, con- 
ductor 550, ou_er upper contact of "relay 611, 
inner upper contact of relay 51 to ‘battery. 
Relay 521 operates in this circuit aad locks in 
a circuit which extends from ground to the 
contact of relay 331 as above traced and thence 
through the upper winding end inner upper 
contact of relay 521, upper back contacts of 
relays 522, 528, 524, 5o3 and 526, conductor 
551, lower contact of relay 612, to battery 
through ihe winding of relay 519 and resist- 
ance 513 in pare allel. Relay 512 operates, 
connecting ground through resistance 518 to 
the inner upper contact of relay 511, shunting 

the opera. ing winding of relay 521 and any 

other cut-in relays which may be operated at 
this time. It also cioses a circuit over its two 
upper contacts for relay 511 and at its lowest 
contact shunts the winding of relay 612 and 
removes battery from the “locking cireuit of 
relays 621 to 626. 
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Relay 511 in operating opens the operating 
circuits for the cut-in relays of both allotters 
A and B. It also prepares two circuits one 
of which tests to determine whether the al- 
iotter switches 500 and 600 are in synchro- 
nisin, 7. @., are eng aging the same storing cir- 

cuit, and the other of which serves to bring 
switch 500 into synchronism with switch 600. 
The first civeuit may be traced from battery, 
through the winding of relay 314, inner lower 
contact of relay 610, lower back contact of 
relay 611, brush 606 and the terminal on 
which it is standing which is cross connected 
to the corresponding terminal of brush 506 
and thence over brush 506, lower front con- 
tact of relay 511 to ground. Tf brushes 506 
and 606 are standing on corresponding: ter- 
minals, relay 514 operates and the second 
circuit is ineffective. If this is not the case, 
the circuit closed by relay 511, over its inner- 
most lower contact, outer back contact of 
relay | 510, back contact of relay 514, wind- 
ing of relay 515 to battery, is complete d. Re- 
lay 515 in operating extends its operating 
ground over the back contact of stepping 
magnet 507 » upper front contact of relay 515, 
winding of re! lay 508 to battery. Relay 508 
cleses a circuit for magnet 507 which op- 
eraies, opening the circuit of relay 508. Re- 
lay 508 releases in turn releasing magnet 507 
and stepping the brushes of ¢ allotter switch 
500 to the next storing circuit. This recipro- 
cal action continues until brush 506 engages 
the terminal correspending to that engaged 
by brush 606, or until the timing relays “fanc- 
tion. 
Assuming that the switches are in nya 

chronism and that rela vy 514 operates, it close 
a circuit from ground over the innermost 
ower cont tact of relay 511, outer lower con- 
act of relay 510, front contact of 3 relay 514, 
wanding of relay 516 to battery. Relay 516 
in operating closes a circuit from ground 

the inner lower contact of relay 517, over 
ower contact. of relay 516, outer upper con- 
tact of relay 521, lowe er winding of relay 531 
to battery. ‘Relay 531 operates, but is ineffec- 
tive unless a call is waiting in another group. 
if a call were waiting in group 2, indicated 
by the oper ation of rel ay 302, relay 531 would 
lock over its wpper front contact, upper hack 
contact of relay 532, upper back contact of 

relay 542. outer upper contact of relay 302 
to ground. Relay 531 in operating would 

open the operating cirenit of relay 521 and 

prevent its reoperation until the eall in group 
Ohad been handled. If no other call is wait- 

ine relay 581 releases at the same time that 

relay 521 releases. Relay 516 also closes a 

eireuit from ground, over the inner upper 
contact of relay 517, upper contact of relay 
516 to the lower armatures of the cut-in ve- 

lays. With relay 521 operated this ground 

extends over the lower front contact of that 

relay, brush 504, conductor 831, inner lower 

1,816,634 

contact of relay 810, winding of relay 811 
and battery thus initiating the operation of 
the Storing circuit. 

t may be noted that each of the groups of 
trunks served by the two allotters has a defi- 
nite position of priority according to the po- — 
sition in the chain of cut-in relays. Since the 
locking circuits of the cut-in relays extend 
over the back contacts of the relays following 
them in the chain, it is apparent that group 6, 
corresponding to group relay 3806 and cut-in 
relay 526, has the preferred position in allot- 
ter A while group 12 corresponding to group . 
relay 406 and cut-in relay "626 has the pre- 
ferred position in allotter B. However, all 
of the groups 1 to 6 have a preferred position 
to groups 7 to 12 since, as described above, 
a call incoming to allotter A causes the op- 
eration of relay 512 and the disconnection of 
battery from relay 612 of allotter B. How- 
ever, the lock-out relays 531 to 536 not only 
leck to group relays of allotter A, but to 
group relays of allotter B and therefore when 
one call has been served in each group of al- 
lotter A in which a call exists, the calis wait- 
ing in allotter B will be served before any 
more calls can be served in allotter A. When 
one call has been allotted in each group, 
wherein calls are waiting, the operation of the 
last lock-out relay, releases all of the lock-out 
relays and permits other calls to be allotted. 
The manner in which the timing circuits func- 
tion and in which calls may be transferred 
from one allotter to the other will be de- 
scribed hereinafter. 

The operation of relay 811 as described 
above, initiates the operation of switch 800 to 
hunt for the trunk marked by ground over 
conductor 119. The operation of relay 811 
also determines that brushes 801 and 802 will 
be used to connect the storing circuit with the 
trunk cireuit. Brushes $51 and 852 of switch 
850 also extend over contacts of relay 811, 
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 810, conductor 834, brush 501 
to the contact of relays 524, 525 or 526, or 
similar contacts in the B allotter. It may be 
noted that relay S11 is operated over brush 
504 and contacts of relays 521 and bat, relay 
812 over brush 508 and relays 522 and 525, 
while relay 813 is operated over br ush 502 and 
relays 523 and 526. Relays 521 to 526 iden- 
tify ‘The group, to which the incoming trunk 
belongs, to the storing circuit by operating 
one of relays 811 to 813 and operating or non- 
operating relay Si4. Similar circuits are 
closed in the B allotter, but since each brush 
set has access to 20 trunks it has access to one 
group 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 857, outer upper contact of relay 
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810, back contact. of relay 816 to ground at 
che outer lower contact of relay SIL. Relay 
§15 closes a circuit from eround over the back 
contact of relay 817, contact of relay 815, up- 
per normal contact of relay 814 winding of 
magnet 807 to battery. Relay 815 and mag- 

et 807 coo perate to advance switch 800 in 
search of the trunk marked. When this trunk 
is found the oround connected to conductor 
149 is extended over brush 802 2, middle lower 
contact of relay S1i, lower back contact of 
relay S14, outer wpper back contact of relay 
819, winding of relay 816 to battery. Neiay 
816 in operating disconnects ground from re- 
lay 815 and connects it to the upper wind- 
img of relay 817 and battery. Relay 817 in 
operating closes a circuit from ground over 
its upper front contact to the winding of relay 
818. It also closes a circuit over its lower 

lay 811. Relay 818 in front contact to lock rel 
uperating closes an obvious cireuit for relays 
810 and 1819. Relays 818 and 819 control cir- 
cults for Indicating to the signal circuit that 
# call has been stored. Relay 818 also closes 
«circuit for interlocking the trunk and stor- 
ing clreuit from ground over its outer upper 
contact, lower winding of relay 817, inner 
upper back contact of “relay Sis, innermost 
upper contact of relay 811 to brush 801 and 
aver conductor 120 to the winding of relay 
il6 as pre viously traced. Relay 116 operates 
in this circuit disconnecting ground from the 
winding of relay 801 permitting that relay to 
release. It also disconnects ground from con- 
luctor 119, but relay 817 is already held op 
erated and i is therefore unaffected by the re- 
icase of relay 816. Relay 116 also prepares 
iwo circuits, one from battery through the 
winding of relay 124, upper front contact of 
relay 116, lower back contact of relay 118 to 
eonductor 149. Et also prepares a circuit from 
brushes 103 and 106, lower front contact of 
relay 116, wh nding of relay 125 to the contact 
of relay 194. The trunk circuit now awaits 
the action of the start: circuit. 

Relay 810 in operating opens the circuit 
of relay 815 to prevent ‘switch 800 moving 
out of engagement with the trunk of Fig. i. 
it disconnects the control conductors 831 to 
634 from relays 811 to 8i4. Relay 819 con- 
nects ground over its outer lower contact to 
conductor 825, brush 505, lower back contacts 
of relays 517 and 515, back contact of magnet 
507. upper-back contact of relay 515 to the 
winding of relay 700. This circuit also ex- 
tends in parallel from conductor 825 through 
brush 605, middie 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 the winding of relay 700. Relay 
700 in operating disconnects ‘ground from 
cond: :ctor 349 thus releasing cut-in relay bel 
and in turn the lock-out relay 531 unless 
other erll is waiting. Relay 700 also closes 
a circuit over its inner lower front contact, 
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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 magnets 0} perate and when both are op- 
erated, open the cireuit of relay 700 which 
releases, in turn releasing the inagnets and 
advancing the allotter switches to preallot 
the next storing circuit. If the next storing 
cireuit should be busy, for example by the 
insertion of a make-busy plug in jack 827, 
ground would be connected over a conductor 
corresponding to conductor 825 to the next 
terminal and the allotter would advance to 
a subsequent storing circuit. When all the 
call storing cireuits have been associated 
with incoming trunks, as might occur when 
only a few operators are on duty, ground is 
counected to the first twenty terminals of 
brushes 505 and 605 from the corresponding 
storing circuits. ‘The allotter switches 500 
and 600 advance over these terminals.. The 
circuit for advancing the allotter switches 
over the Qist and 22nd terminals is closed 
over conductor 826, in 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 cirenits which are 
idle. Therefore, if all storing circuits are 
busy, the allotter switches remain in en- 
gagement with their 2ist terminals until a 
storing circuit becomes idle. When one be- 
comes idle the switches advance over ter- 
minals 21 and 22 by the idle ground of that 

_ storing circuit and over intermediate storing 
circuits by means of their busy ground and 
come to rest on the idle 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 for relays 910 and 1010 
which both operate. 

As soon as relay 910 operates it closes a 
circuit from battery through the winding of 
relay 908, back contact of ‘magnet 907, back 
contact . of. relay 913, brush 902 and its 
strapped | off. "normal terminals, lower back 
contact of relay 912, right normal contact of 
key 911 to ground ‘at the outer upper con- 
tact of relay 910. Relay 1010 attempts to 
prepare a similar circuit tor relay 1008 but 
it 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 in operat- 
ing closes a circuit for magnet 907 which 
opens the circuit of relay 908 and ther eby the 

cirenit of magnet 90T, advancing the start 
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circuit to the next storing circuit. A circuit 
is then closed from battery though the wind- 
ing of relay 918, upper. back contact of relay 

919, ‘brush 901 to conductor 822 which is 
srounded by the operation of relay 818. 

Relay 913 operates, opening the circuit of 

relay 908 and preventing the further ad- 

vance of switch 900. The apparatus is ar- 
ranged so that abandonment of the call by 

the subscriber before its extension to the in- 
forniation operator 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 a aban- 

doned. In that case relay 913 would not be 

operated until the start circuit reached a 

storing cireuit on which a call was actually 

waiting. Since relays 910 and 1010 are not 

operated unless a call is actually waiting 

the switches are not advanced idly. 
Relay 910 also prepares a circuit fr om bat- 

tery through the winding of relay 914, outer 

lower contact of: relay 910 to oducts 297 

which terminates in ground at an operator’s 

position if that operator is idle. Referring 

for the moment to the! operators’ circuits of 

Fig: 2-it will be seen that the connection of 

headset 990 to the telephone circuit completes 
a circuit from’ eround through the right 

winding of repeating coil 223, contacts of 

jack 993 and plug 221 through the operator’s 

transmitter: to battery through the winding 
of relay 294. Relay 224 closes a cireuit from 

ground at the upper back contact of relay 

502, inner upper normal contact of key 901, 

inner upper contact of relay 224 to conductor 

296 and conductor 227. Relay 224 in oper- 
ating closes an obvious cir cuit. for relay "225 

which also supplies ground to conductor 226 
over the back contact of relay 252, inner wp- 

per normal contact of key 951 and the upper 
contact of relay 225. However, this cireuit 

is normally open since the oper ator mploys 
the receiving circuit 200 for all calls ‘unless 
she is holding a call on that circuit. There- 
fore key 251 Will be operated and the circuit 
closed by relay 225 opened at the contact of 
that key- The circuit of relay 914 extends in 
multiple to all operators? positions so that, as 

long ag one operator is id lle, the circuit will 

be completed whenever relay 910 aperates. 

Relay 914 also closes an obvious circuit for 

relay 915. Relay 1010 closes a sin * clrenit 

for relay 1014 to condnetor 226 which also 

operates if an oper ator is available and closes 

gn obvious cirenit for relay 1015. Relay 914 

also closes 8 parallel circuit for relay 1015 
and relay 1014 closes a parallel cirenit for 

relay 1015 thus insuring the operation of 
these two relays even though one of the relays 

910, 914, 1010 or 1014 fails to operate. 
The operation of relay 918 as above de- 

scribed closes a circuit from battery through 

the winding of relay 918, back contact of re- 
5 lay 919, upper front cont tact of relay 915, front 
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contact of relay 918, brush 902, b back contact 
of relay 912, right normal contact of key 911, 
to ground at the uppermost contact of relay 
910. Relay 918 initiates a timing operation 
for the purpose of determining whether the 
start circuit functions properly. 

At the time relay 914 operates, it closes a 
circuit from ground through resistance 916, 
outer upper contact of relay 914, upper back 
contact of relay 917, brush 906, conductor 828, 
upper front contact of rel: ay 819, lower back 
contact of relay 814, middle lower contact of 
relay 811, brush 802, 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 that it may hunt 
for an idle operator’s position. This same 
circuit is also closed at the lower contact of 
relay 1014 and a similar circuit is prepared 
by both relays 1014 and 914 to brush 1006 
which 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 it 
passes so that it will not interfere with the 
operation of storing circuit switches hunt- 
ing over terminals multipled thereto in search 
of other trunks. Relay 124 in operating ex- 
tends the test circuit through relay 125 to 
ground 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 of relay 108 to ground: Relay 
108 closes an operating circuit for magnet 

107 and the relay and magnet cooperate 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 is indi- 
cated by battery through the winding of relay 
903, lower back contact of relay 202, inner 
contact of key 201, outer upper contact of 
relay 224, conductor 218 to the terminal of 
brush 103. 
When the operator’s position is found, this 

circuit is completed through the winding of 
relay 125 to ground as above traced. Relay 
125 in oper ating closes a circuit from ground 
over the inner front contact of relay _ 124, 
front contact of relay 125, winding of relay 
127 to battery. Tt also opens the circuit of 
relay 108 and brings switch 100 to rest. 
Relay 127 locks over its middle upper con- 
tact, back contact of relay 128 to ground at 
the inner lower contact’ of relay 114. in 
addition, it connects the two windings of 
relay 128 in series, but this relay is wound 
differential! ly so that it remains tmoperated. 
Relay 127 alse closes a cirenit from its op- 
erating or locking ground to the winding 
of relay 118 and batter y. Relay 118 connects 
the right winding of the repeating coil to the 
tip and ring conductors of the operator’s re- 
ceiving circuit. It also closes a cireuit from 
battery through the winding of relay 115, 
outer upper contact of relay 118 to ground 
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at the outer lower contact of relay ‘114. 
Relay 118 also opens the circuit of relay 124 
in turn releasing relay 125. Relay 115 in 
operating Jor ‘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 cixcuit of relay 81% in 
the storing circuit. Relay 116 in releasing 
prepares a circuit from the upper winding 
of relay 128, middle lower contact of relay 
118, lower back contact of relay 116 to brush 
103 to prepare the release circuit. Relay 
817 in releasing opens the cireuit of relay 
818 in turn releasing relays 810 and 819. 
Relay 817 also opens the locking circuit of 
relay, 811 and the storing circuit is restored 
to norma]. “The release of relays 817 and 
818 open the circuits of relays 913, 910 and 
1010 A vhich in turn release the remaining 
relays of the start circuit, the switch 900 
remaining in this position until the recep- 
tion of a call causes it to advance to start 
another trunk. 

If other calls are stored and waiting, relays 
910 and 1010 remain operated but the release 
of relay 918 permits the advance of switch 
960 to the next storing circuit. When an op- 
erator becomes idle relay 914 operates and 
passes the starting signal ‘to the trunk. 

Switch 900 continues to advance until it 
reaches position 21. In this position a cir- 
cuit is closed from ground, brush 903 in 
position 21, cross connected to brush 1003 
in position 22, inner upper contact of relay 
1012 back contact of relay 1013, back contact 
of magnet. 1007, winding be relay 1008 to bat- 
tery. Relay 1008 operates magnet 1007 
which, in operating, releases relay 1008 and 
in turn magnet 1007, advancing switch 1000 

to position “1. A circuit is now closed from 
ground over brush 1004 in position 1 and 

subsequent operative positions, brush 904 in 
positien 21, mner wpper contact of relay 912, 
baek contact of relay 918, back contact mag- 
net 907 winding of velay 908 to battery. 
Relay 908 and magnet 907 cooperate to ad- 
ance switch 900 to position 22 where it re- 

swhile switch 1000 functions. 
s position the completion 

125 oper ates relay 
) 204 indieating to the 

seins 
ale + 

Ai the ep: 

of the test cire 
208 whieh L: 

connecting o the tip and ring ‘oudiotors to the 

receiving circuit completes. a circuit from the 

ring conductor, over the upper normal con- 
tact of relay 205 to the wind ng of relay 208, 
lower normal contact of key 201 to the tip 
conductor which is supplied by battery 
through the repeating coil 112. Relay 206 
operates, in turn operating relay 202 and ex- 
tends the ring conductor through condenser 

iis s being directed to her ~ 
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212 to contacts of relay:208. It also connects 
résistance: ‘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 thus 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 
of ke ey 209 to the winding of relay 228. Re- 
lay 228 closes a circuit throu gh the secondary 
winding ‘of tone coil 229 over its outer upper 
contact, inner lower back contact of relay 208, 
outer 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: ground at the lower con- 
tact of relay 228. A: tone is therefore trans- 
mitted to the operator. Relay 228 also closes 
an obvious circuit for relay 930 which is slow 
to operate and after an interval opens its nor- 
mal contact disconnecting the tone from the 
operator’s- receiver. “Relay 230 also closes a 
circuit for’ relay 231. which 3 is also slow to 
operate and after an interval recompletes the 
secondary circuit of the tone coil over the nor- 
mal contact of relay 232; upper contact of re- 
lay 231, alternate: ‘contact of relay 280 to 
ground at the lower contact of relay 228. Re- 
lay 231 also operates relay 232 which, after 
an interval: measured by its slow to operate 
character, again opens the tone circuit com- 
pleting the second of the so-called zip tones. 
Tt also extends the circuit closed from ground 
at the lower contact of relay 228 over the 
alternate contact of relay 933, back contact 
of rel ay 964 to the winding of relay 208. It 
key 235 is operated it Likewise operates the 
peg count meter 234 and relay 233. Relay 
208 disconnects resistance 207, opens the cir- 
cuit of relay 228 and closes a locking cirenit 
for itself over its alternate contact and outer 
upper normal contact of key 201 to ground 
at the outer upper contact of relay 302. Tt 
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 
doing a circuit is completed from battery, 
through the upper winding of relay 128, out- 
er lower front contact of relay 118, lower 
back contact of relay 116, brush 103, con- 
ductor 218, cuter upper contact of relay 294, 
upper alternate contact of key 201 to grou nd 
at the onter upper contact of relay 202. Since 
relay 128 is differentially wound this circuit 
now shunts the lower winding of relay 128 
and permits the relay to operate. The opera- 
tion of relay 128 releases relay 127 and in 
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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 
opens the circuit of relay 208 which relay re- 
leases, further disconnecting the operator’s 
headset from the trunk. Relay 202 at its 
lower front contact holds relay 206 connect- 
ad.to the tip and ring conductors until relay 
118 releases, when these two relays release. 
The release of relay 202 extinguishes lamp 
204 and restores the circuits for “marking the 
position idle to both trunks and start cir cuits. 

If the operator does not have the informa- 
tion available, or for any other reason she 
cannot handle the call her self, the operation 
of key 209 extends the talking conductors to 
the supervisor’s position where the super- 
visor may take the call by operating a key 
it her position, not shown, or the call may 
merely be held while a search is being made. 
if the supervisor handles the call, the op- 
erator may render trunk 250 selectable by 
‘restoring key 251. The operation is essen- 
“ally the same as for trunk 200 except that 
relay 264 is operated by relay 252 to start 
the .zip tones and transfer the circuit con- 
trolled by relay 232 from relay 208 to reiay 
258. The circuit of lamp 254 extends through 
apparatus not shown to take care of the mul- 
tipling of the auxiliary trunks. 

aa; the subscriber gets tired of waiting and 
disconnects, the equipment at the trunk cir- 
cuit is released followed by the release of 
relays 211 and 205 and the restoration of the 
idle indication. Under these circumstances 
the receiving. circuit may be reselected and 
lamp 204 lighted, but due to the operation 
of key 209 relay 298 cannot be operated and 
no tone will be received nor will the talking 
conductors be cut through. However, the 
restoration of key 209 permits the call to be 
extended in the manner above described 
without previously operating the release 
key 201. If lamp 204 lights, indicating an 
incoming call and no zip tones are heard, 
even after the restoration of key 209, the op- 
erator may connect her headset with the in- 
coming trunk by closing key 211 which op- 
erates | relay 208 directly and extends the 
trunk to her telephone. 

Tf the information desired must be ob- 
tained from: seme other office, or the opera- 
tor needs to comn nunicate with another of- 
fice for any reason she may opera ite 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 relay 1152, lower 
sack contact of relay 1151, upper normal 
contact of key 1150. right contact of key 
1110; normal contact of relay 1112 to ground 
at the contact of key iWd1. Relay 1 152 closes 
a circuit from ground through the winding 
of relay 1108, back contact of magnet 1107, 

lower contact -of relay 1152 to battery. at the 
lower back contact.of relay 1154. Relay 1108 
closes a circuit from battery through the 
winding of magnet 1107, contact of relay 
1108 to ground at the upper contact of relay 
1154. Relay 1159 closes a test circuit from 
pattery through the upper winding of relay 
154, upper front contact of relay 1152 to 

brushes 1105 and 1106. This circuit is éx- 
tended when switch 1100 finds the position 
at which key 1110 is operated over the inner 
lest contact of key 1110, back contact of relay 
1112, through the winding of relay 1113 to 
ground. Relays 1154 and 1118 operate in 
this circuit, 

Relay 1154 opens the circuits of relay 1108 
und magnet LLOT, bringing switch 1100 to 
rest. It also closes a holding circuit for it- 
seit from ba attery over its lower front con- 
tact, back contact of relay 1151 to ground 
through its lower winding.’ A circuit ex- 
tends i in parallel with this from battery over 
the lower front contact of relay’ 1154 to 
ground through the winding of relay 1155. 
Relay 1155 connects battery and ground 
through retard coil 1156 to the outgoing 
trunk asa signal to the distant office. “TE also 
connects the talking conductors to the out- 
going end of the trunk and connects battery 
and ground through the windings of relay 
1157 to the incoming end of the trunk. Re- 
Iny 1113 closes‘a- circuit 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 operator's telephone cir- 
cuit and also connects the winding of relay 
1115 in series with the windings of relay 
1157. Relay 1115 closes a cireuit for relay 
1112 which Tights lamp 1116 and opens the 
cirenit of relays 1154 and 1118. . However, 
relay 1112 closes a substitute circuit for re- 
lay 1114 over its lower alternate contact to 
ground at key 1111. The lighting of lamp 
1116 indicates to the operator that an out- 
going trunk 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. Reley 1153 also 
closes a holding cirentit for relay 1155 to bat- 
tery at the upper alternate contact of relay 
1153. Relay 1151 extends the starting’ cir- 
cuit over the upper normal contact of the 
key 1150, lower front contact of relay 1151 
to the next trunk circuit. Relay tis also 
prepares a holding circuit for itself over the 
lower normal conéact of key 1150; front con- 
tact of relay 1151, upper normal contaté of 
key 1150 to the starting circuit, so that the 
release of a trunk during the time that an- 
other trunk is hunting “will not interfere 
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‘with: the: hunting trunk. : The operator may 
now proceed with her conversation and when ~ 
it is finished she will operate. key 1111-to re- 
lease the'trunk. The operation of‘key 1111 
opens the circuit cf relay 1114 which in turn 
releases relays 1115 and°1157. Relay 1115 
releases relay 1112 and extinguishes lamp 
1116. Relay 1157 releases relays 1153, 1155 
and 1151 whereupon the trunk is completely 
restored to normal. Key 1118 permits the 
supervisor to use the tr ink by transferring 
the talking leads to her circuit. 

If all of the outgoing trunks of a-group 
are busy, the operation “of kk sey 1110 closes a 
cireuit from battery, winding of relay 1117, 
back contact of relay 1114, contact of key 
1110 over the front contact of the transfer 
relays and the normal contacts of the make 
busy keys of all trunks, such as relay 1181 
and key 1180, relay 1171 and key i170, relay 
11351 and key 1150, right contact of key 1110, 
normal contact of relay 1112, to ground at key 
11it. Relay 1117 connects a ‘busy tone to 
the ring conductor informing the operator 
that all trunks of the group are busy. The 
operator need ‘only release key 1120 since nO 
other relays are operated. 
" When the information operator. discon- 
nects, it will be- remembered, relay 127 re- 
leases, but relay 115 is held oper ated under 
the control of the calling subscriber. -If the 
subscriber fails to disconnect immediately, 
a circuit is closed from ground over the 
lower front contact of relay 115, lower back 
contact of relay 127, conductor 129, winding 
of relay 1200 to battery. Relay 1200 closes a 
cirenit te om ground at its upper > front contact 
through the winding of relay 1201 to battery. 
Relay 1201 completes a circuit from ground 
through ringing current source 1205, inter- 
rupter 1204, ‘condenser 1203, alternating cur- 
rent relay 1202 to ground at the lower con- 
tact of relay 1201. It also supplies locking 
ground for various relays of Fig. 19. Relay 
{202 operates under the control of the ring- 
ing interrupter once every six seconds, clos- 
ing’ a circuit for rel ay 1206 which Is slow to 
release and independent of slight fluctuations 
in the operation of relay 1202, Relay 1206 
in turn operates relay 1207 and relay 1207 
controls the timing relays. The first opera- 
tion of relay 1207 closes a cirenit from ground 
at its front contact, over the normal contact 
of relay 1208, back contact of relay 1210, 
winding of relay 1209 to battery. Relay 
1209 locks through the winding of relay 1210, 
upper back contact of relay 1221 to round 
at the outer upper contact of relay 1201, but 
relay 1209 does not operate until the operat- 
ing circuit of relay 1210 is opened by the re- 
lease of relay 1207 during the silent period of 
the ringing machine. In a similar manner 
relays 1211 to 1220 are successively operated 
and locked. With relay 1220 operated, the 

eration of relay 1207 closes a circuit 

ars) 
from ground :over its front’ contact; normal 
contact: of relay 1208, front contacts: of re- 
lays 1210, 1212, "yo14: 1216, 1218 and: 1220 to 
the winding of’ ‘relay 1208." ‘Relay 1208 opens 
the operating: circuit, for relays 1209 to 1220 
and:locks to the front: contact of relay 1207 
as. long. as ‘that relay ‘remains operated, Tt 
also extends: ground from the front, contact 
of. relay 1207 over the inner front ‘contact 
of relay 1208 to the winding of relay 1221. 
‘Relay 1221 epens the locking circuits of 
v eloys 1209 to 1220 and closes a circuit over 
its lower contact, back contact of relay 1292 
to the winding of relay 1223 and battery. 
Relay 1223 locks through the winding of 
relay 1222 to the ground at the outer upper 
contact of relay 1201, but relay 1222 does not 
operate: until ' relay’ 1207 ‘releases ‘in. turn 
releasing relays 1208 and 1221. Relays 1209 
to 1220 are now reoperated: as ' ‘above de- 
scribed, followed -by the operation of relays 
1208 and 1221. Since relay 1222 is now oper- 
ated the operation of relay’ 1221 ‘closes ‘a cir- 
cuit from ground over its front contact, front 
contact-of 1 relay 1222 to the: winding of relay 
1994. Relay (004 locks: over ‘its inner: upper 
contact:to ground at thei inner upper contact 
of relay 1201: A’ cirenit: is 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: trunies: and therefore 
lamp 1295 identifies the group of tranks 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 1: 
ample time for disconnection under ordinary 
circumstances... Whenever the called sub- 
scriber releases, relays 1200 and 1201 release, 
restoring the timing circuit, extinguishing 
lamp 1225 and: retiring the alarms. ° 

If for any-reason a storing circuit does 
not. advance the allotter’ the-timing relays 
of Fig. 7 are provided to advance the allotter 
automatically after the expiration of ap- 
proximately two ‘seconds..° When relay 
operated it closed a circuit from around over 
its inner upper contact, to: conduetor 341 
operating relay 1400 in the allotter alarm 
circuit. Relay 1400: operates and closes a 
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m4 eireuit from battery through the winding of 753 
relay 1402, upper contact of relay 1400, con- 
ductor 1403, contact of jack S27 to eround 
at the lower back contact of relay “817 at 
such storing circuits as are idle, this circuit 
extending in multiple to all of the call storing +; 
circuits. With relay 1402 operated a cir cuit 
is closed from ground over the lower con- 
tact of relay 1402, conductor 1404 to the 
winding of velay 701 and battery. Relay 
701 closes a circuit from battery through the
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winding: of relay 702, upper contact ; of relay 
701,. over. the outer lower contact. of. relay 
CLR to ground: at the inner: upper contact-of 
relay’ 700 and over the outer-upper.contact of 
relay, 51 to ground. at the outer upper con: 
tact of relay 700. Relay’ 702 closes an’ 'ob- 
vious circuit for. relay: 7 705: and locking cir- 
cuits, for certain other relays. of. Fig. 7 and 
opens. the eircuit..for relay: 704. “Relay 705 
closes. a circuit. from battery. through the 
winding of relay 107, contact of relay 705 to 
eround over interrupter 706.: Relay 707 
therefore operates intermittently to control 
the operation of-relays 708 to. 713. The first 
operation of relay 707 closes a circuit from 
ground over its contact, back contact of relay 
109 to the winding of relay 708 and battery. 
Relay 708 locks through: the winding of. relay 
709 to ground at the outer lower-contact of 

» relay. 702, but relay-708 does not operate until 
relay. 707 releases at. the next opening of ‘the 
interrupter’ -eontact.- Subsequently » relays 
«10 to 718 are similarly. operated,. relay Ty 13 
extending the circuit: controlled-by velay TOE 
over the-t upper back contact of- relay Toh to 
the upper winding. of relay: T17.:: Relay T1T 
locks through -its: lower ‘winding. and- ower 
contact during the ‘closed’ period: of: inter- 
rupter 706: - Té eloseg.a circuit-for-meter 718 
to: indicate: the number: of: times that’ the al- 
lotter. switches: have .been!.advaneedi by: the 
timing relays.’ It also icloses:.a ‘circuit ‘for 
relay 700 which closes the citcuits previously 
traced for advancing switches. 500:'and :600 
to: the next storing ‘circuit. “The operation 
of rélay: 700 opens the circuits, of relay 002 
and restores the timing-relays. - - 
Tf the failure of relay 760 to operate is due 

to a break in the synchronizing. conductors, 
so that the advance of-one allotter switch 
cannot produce a position of:. ‘synchronism, 
the timed opetation of relay 700: advances 
both switches, while the one switch 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. 

if relay 700 operates in response to the 
action of “the storing cireuit, but fails to re- 
lease, relay 02 is released and a a-elrcuit ‘is 
closed. from ground over. the lower contact 
of relay 701, ‘back contact of relay 702, back 
contact of relay: 703 to the w inding of relay: 
704. Relay 704 operates relay 705 to ini- 
tiate the Speration of the timing relays. 
However, with relay 704 operated the oper 
ation of relay 718 extends the ground: from 
the front contact of relay 707 over the inner 
upper front contaet of relay 704 to. the. wind- 

714 which locks. throngh key. 
715 to ground, Relay 714 lights lamp 716 
and opera ates relay 70d Relay 703 opens the 
circuit of relay 704, connects ground to the 
general alarm’ board to operate visual and 
audible alarms, and connects. ground to con- 
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ductor. 340.to permit’ the functioning of the 
eut-in’ relays: to..direct.. calls. successively to 
the same storing-¢ircult: |. - 
“If relay 700° “should fail to: operate alto- 

gether, either 3 in response to the storing cix- .! 
cuit, or to the timing relays, the allotter . 
switches. cannot be advanced to another stor- 
ing circuit and the calls will: be-directed: to 
the same storing circuit-one after.the other. 
The storing circuit reconnects. itself to. the 7 
allotter only y after it has been released by 
the trunk so that it cannot be affected by a 
calling condition in the allotter. When The 
storing circuit is again attached to the trunk 
the group relay in : the allotier is released if 20 
that is the only call in that growp. If more 
than one.call exists in that group, the group 
relay will. be held operated and the corre- 
sponding cut-in relay, will, be operated. 
When, the storing circuit. reestablishes the 
circuits which connect it with the allotter, 
the guoup: identifying relay is again operated 
in the. storing circuit and the second call in 
the group. is: handled. When the group relay 
releases the cut-in.relay. can, be! yeleased and 
calls.in other groups taken: care of. . If calls 
arrive so rapidly. that. the. allotter. cannot 
handle. them. in, this manner, the .allotter 
alarm: circuit. will funetion, to bring i in an ad- 
dbonal alarm. ee 
“This alarm circuit, is: . shown in Figs. 13 

and-14, . It will be remembered that the opera- 
tion of.relay 301, or any group relay in.the A 
allotter. causes. the: operation of relay 1400. 
Similazly: the. operation of any group relay 4°: 
in,the 'B.allotter causes.the operation of relay. 
1450. . As.above. stated relay 1402 is only 
operated, when idle. call. storing circuits. are 
available... Therefore, this alarm. circuit as 
well as ‘the timing circuit of the allotter itself 
can. only function if idle storing circuits are 
available. The operation of relay 1402 closes 
a circuit from. battery through the winding 
of relay 1300, normal. contact of velay 1405, 
upper contact of relay 1402, back contact of 
relay 1456 to ground. As will be shown here- 
inafter, relays 1496. and 1456 operate when 
the timing: function is completed in the corre- 
sponding - alanm: circuit. Therefore, if one 
alarm. circuit. has “timed: out”, the other cir- 
cuit can, neither start timing, nor complete 
a. timing operation already started unless the 
tayo, . ‘cineuits complete their operations 
simultaneously. Relay .1300 in operating 
closes a circuit from ground through ring- 
ing source 1317, ringing interrupter 1318, 
winding of alternating. current relay 1316 to 
around over the inner lower contact of relay 
1300, Relay 1316. 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 in the ringing current. Relay 
1300 ‘also connects eround to the armature 
of-relay 1302 and provides ground for locking 
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‘relay 
through the winding of relay 1304, contact of 
‘relay 1303; conductor 1315 to ground at the 

in’ ‘connection- with the B allotter. 

3 814, 
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relays 1803 to 1314. “The first opera ition of te- 
‘lay. 180% connects ground over its arma ture, 
back contact of. relay y 1304 to the winding of 

“1803: and battery: Relay 1308. locks 

outer ‘lower: contact: of relay: 1300, but relay 
-1804- does: not operate until relay 1302: re- 
‘leases during the open period of. the inter- 
rupter. At subsequent closures of the inter- 
rupter contact relays 1305 to 1314 are oper- 
ated, consuming. approximately 36 seconds. 
The operation of relay 13 14 extends the oper- 
ating ground for the timing relays to the 
winding of relay 1405. ‘Relay 1405 locks over 
its upper alternate contact, upper contact of 
relay 1402 to ground at the upper contact of 
‘relay “1456: and opens the circuit of relay 
1300 to.release the timing relays. Relay 1405 
also operates relay 1406, opening the circuit 
of relay 1350 to stop any timing operations 

Re- 
lay: 1405 - connects. ground . to : conductor 
tor 1407 and the winding of. relay 510. to 
initiate the transfer’ of all calls from the A 
allotter to the B allotter.- Relay 1405 also 
closes a: circuit from battery through the 
winding’ of meter 1408, inner lower contact 
of :relay 1405, conductor.1409 to ground’ at 
contact. 327 of transfer key 300 to record the 
number of times that it is necessary to trans- 
fer calls from the A. allotter to the B ablotter. 
The:message register:in operating closes a 
circuit from ground over the upper contact 
of relay 1408, “contact of meter 1408, winding 
of relay 1410 to battery. Relay 1410 locks 
over Key 1411 to ground at its outer upper 
contact “ond closes a circuit for relay 1412 
over its inner upper contact.. Relay. 1412 in 
operating lights lamp-1413 as-an Indication 
of the nature and location of the trouble and 
connects ground to the general alarm circuit 
to bring in visual and audible alarms. Key 
1411 permits the attendant to silence the 
alarm aehile he is locating the trouble. Relay 
1406 also closes a cirenit from ground over 
its lower coritact. conductor 1414-to lamp 311 
and battery to indicate the group of teanks 
with which the allotter-wvas working at the 
time that the alarm circuit transferred the 
calls. The operation of the B-alarm circuit 
is substantially. the same as that of the A 
alarm circuit.: 

“It may. be- noted: that relay 1400 remains 
operated: as long a8 any one of the relays 301 
to 306 are operated. The release of all these 
croup relays releases relay 1400 and restores 
the timing cirenit to normal imless relay 1410 
has operated and locked. It is possible there- 
fore, that this alarm may merely indicate an 
imusually heavy load, instead of a relay cir- 
cit failure.) . my 
-The operation of* relay 510 as above ce- 

geri ed, closes circuits for relays 540, 517 and 
Relay 510-also ‘opens the circuits which 

‘11 

‘test the switches ‘for’ synchronism: and ad- 
‘vance them-to synchronism. ‘The operation 
of relay 614 simulates the successful comple- 
tion of the test for synchronism by the B al- 
lotter: . Relay:517 opens that part if 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 
relays of the storing circuits, the circuit 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, 3382 
and 833. Relays 540, 541 and 542 transfer 
the locking circuits controlled by the group 
relays of the A allotter from Jock-out relays 
531 to. 536 to the lock-out relays ‘631 to 636. 
Relays 331, 832.and 333 transfer the oper- 
ating and locking circuits for the cut-in re- 
lays “controlled by the group relays of the A 
‘allotter from cut-in relays 521 to 526 to cut-in 
relays 621 to 626. The Tperation of any one 
of the group-relays 301 to°306 now controls 
the cut-in relays and lock-out relays of the P 
allotter so that each cut-in:and lock-out relay 
corresponds to two groups, one’ from each 
allotter. Only 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 otis have been  transferr ed from 
allotter A to allotter B. Relays 610, 617, 640, 
641; 642, 431, 432 and 433 perform. similar 
functions for the B allotter.) - 7 

Transfer key 300 permits calls tobe trans- 
ferred from the A allotter to the B allotter 
at the desire of the attendant to permit ad- 
justments,: or for any other’ reason. 
operation of key 300 transfers the cirenits 
controlled by ‘group relays 301 to 306 from - 
cut-in 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 cir- 
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 is operated as before and completes 
the transfer. Key 300 also closes a local cir- 
cuit for relay 540. : 

Timing cireuits are also provided to con- 
trol the operation of the start circuit. Tt 
will be remembered that when relay 913 oner- 
ated a circuit was closed for relay 918. This 
relay prepares certain locking circuits, and 
completes a circuit from battery thr ough the 
winding of relay 924, outer upper contact of 
relay 918 to ground ‘through the contact of 
interrupter 925. Relay 924 operates at each 
closure of the interrupter contact, completing 
at its first closure a circuit from eround over 
its upper contact, back contact of relay 921, 
winding of relay 920 to battery. Relay 920 35 
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'.. release of relay 924, relays 922 and 923 oper- 
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locks through the winding.of relay 921 to 
ground at the inner upper contact of relay 

921 does not operate until. re- 
At the next operation and 

ate and lock to the lower contact of relay 918. 
At the next. operation of relay: 924 a circuit 
is extended from. ground over “the front con- 
tacts of relays 924, 921-and 923 to the winding 
of relay 926 vand ground, . Relay 926 closes a 
eircuit for relay 927 which jocks 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 over 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 in- 

‘yg terrupter 925 epens, ‘its contact, relay 927 ve- 
leases in turn releasing relay 919 and magnet 
907, advancing switch ! ‘900 to the next stori ing 
circuit. “This ar rangement, permits advanc- 
ing : the. start circuit where-the: storing circuit 
is not released todo.so. ..; 
When the storing ‘cireuit releases gY ound i is 

connected over the lower-back contact of re- 
lay 819 to conductor 824 and the -correspond- 
ing terminal of brush 905.. If now. another 
call is received causing the operation of re- 
lay 910 and an operator i is idle so that relays 

rate, 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 1032 to the upper winding of relay 928 
and ‘battery. The immediate advance of the 
start circuit switch to the next stering circuit 
followi ing the operation of relays 910. and 
1010 opens the circuit of relay 928 « and renders 
that relay normally ineffective. If the start 
switch 900 fails to advance, the closure of this 
circuit operates relay 998 which closes a 
circuit from ground over its inner upper con- 

; tact, back contact of relay 919 to’ battery 
through the winding of relay 918 initiating 
the timing operation, When the operation 
is completed, causing the eperation of relay 

27 and relay 919, meter 980 is operated over 

the front contacts of relays 928 and 927 in 

place of meter 929. The operation of relay 

19 also closes a circuit from greund over 

its lower front contact, outer upper comtact 

of relay 928 to the winding of relay 912 and 

battery. Relay 912 locks over its middle 

lewer contact to ground at the inner lower 

contact of relay 910 and extends this ground 

to the wa inding of relay 917. Relay 912 

opens the circuit of relay 913 and the circuit 

of relay 908 thus preventing the advance of 

switch 900. It also extends ground from 

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 

- operating opens the start cinenit to the 

‘and the front contact of relay 

458.16;634: 

trunk and closes a circuit for relay 931. It 
also operates relay 932.. Relay 339 lights 
lamp 936 to indicate that the A start cireuit 
has ‘been disabled as well'as opening other 

‘cireuits by which the start circuit controls, 
or is controlled by the storing circuit. Relay 
931 lights lamp 333 and locks over key 934 
in turn operating relay 935. Relay 935 con- 
nects ground to the alavm circuit for. -operat- 
ing the general visual and audible alarms. 
Key 934 “permits the silencing of the alarm 
while the trouble is being located. 

Relay 928 -or 1028 is also operated if both 
relays 915 and 1015 fail to operate, relay 928 
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 
ean take place unless relays 914 and 1014 
have operated, indicating the presence of an 
idle operator. 

Hither one of the start switches may be dis- 
abled bby the ‘operation of corresponding key 
911 or 10141:. The operation of key 911 cleses 
a-circuit from battery through the winding of 
relay 912, left contact of key 911 to ground 
at the lower back contactof relay 1017. Relay 
912 performs the functions above described 
excep bt 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 oth start switches re- 

maining in an operative position, for ex- 
ample, ‘after a failure has been remedied, a 
self restoring circuit is provided for switch 
4000 whenever both brushes 903 and 1003 en- 
gage terminals from 1 to 20. Similarly to 
prevent both switches becoming inoperative, 
circuits are provided for operating relay 908 
should switches 900 and 1000 simultaneous- 
iy ‘stand in positions 21 or 22. 

. What is claimed is: 
1. In a telephone system, a plurality of 

trunk circuits, a plurality of operators’ posi- 
tions, means to extend calls to said trunk cir- 
cuits, means responsive to the extension of 
calls to said trunk circuits for storing said 
calls and means to extend said calls to idle 
perators’ ‘positions in the order in which 

they are stored. 
“2. 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 cir cuits, 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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means for extending said trunk circuits to 

said’ operators’ positions: in :the ‘order. in 

which they are connected: with storing cir- 

cuits. De 
3..In a telephone system, a plurality of 

trunk cireuits, 2 plurality of operators’ po- 

sitions, 2 plurality of storing’ circuits, an-al- 

lotter, means in said allotter responsive to 

the extension of calls to said trunk circuits 

for causing said storing circuits to be asso- 

ciated -with said trunk circuits in a prede- 

termined order, a start circuit and ‘means 

controlled by said start circuit to cause the 

connection of said trunk circuits with said 

operators’ positions in the same order as said 

storing circuits were allotted. 
4, In a telephone system, a plurality of 

trunk circuits, 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 circuits 

for causing said storing circuits to be asso- 

ciated with said trunk circuits in. a’ prede- 

termined order, a start circuit and means 

controlled. by said: start. circuit effective as 

long as one.of said operators’ positions is 

idle to cause the-connection of said trunk cir- 

cuits with said: operators’ positions in the 

same order as said storing circuits were 

allotted. ©: oo os 

- 5, In’a telephone system, a plurality of 

offices, another office, a plurality of operators’ 

positions at said other office, means for ex- 

tending calls from each of said offices to said 

other 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. _ oe 

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 

each of said offices to said order receiving 

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 

calls are stored. b 

7. Ina telephone system, a plurality of 

offices, a centralized information office, a plu- 

rality of trunks connecting each of said of- 

fices with said information office, a plurality 

of operators’ circuits, means to extend calls 

to said information office over said trunks, 2 

plurality of storing circuits, means to asso- 

ciate a storing circuit with each trunk over 

which a cal! 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 in which 

they are associated with storing circuits. 

8 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- 

rality of operators’ circuits, means to extend 

13 

calls: to’ said 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. 0 
9. In a telephone. system, a plurality of 

offices, a centralized information office, a plu- 

vality of trunks ‘connecting each of said 

offices with said.information office, a plu- 

rality of operators’ circuits, means to extend 

calls to said information office over said 

trunks, a plurality of storing circuits, 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 idle to 

cause the trunk associated therewith to con- 

nect itself with an idle operator’s circuit 

and means to render ‘said storing: circuits 

effective in the: same order -in?which they 
svere associated with trunks. «22 30-00; 

- 10: In a telephone system, a plurality. of 

offices, a’ centralized::1nformation. office, a 

plurality ‘of trunks connecting each* of-said 

offices withvsaid information office; ‘ar plu- 

rality of operators’ circuits, means to ‘extend 

calls’ to ‘said information. office:-over~ said 

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 said 

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 circuit to render’. said 

storing circuits effective in the same order in 

which they were allotted. . 

11. In a telephone system, a plurality. of 

trunk circuits, a plurality of operators’ posi- 

tions, an allotter, means for extending calls 

to said trunk circuits, means controlled by 

said allotter for extending calls from said 

rink circtiits to said operators’ positions .as 

long as one.of said operators’ positions is idle 

‘and means common to-said operators’ posi- 

tions effective when all of said operators’ 

positions are busy for storing a predeter- 

mined number of calls. oo ne 

12. In a telephone system, a plurality of 

trunk circuits, a plurality of operators’ posi- 

tions, an allotter, means for extending calls 

to said trunk’ circuits, means controlled by 

said allotter for extending calls from said 

trunk cincuits to said-operators’ positions as 

long as one of said operators’ positions is idle, 

means 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- 

tions as said operators become idle. . 
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48. Ena telaphone system; a. plurality. fof 
trunk circuits, a’. plurality! .of .-operdtors’ 
positions, an: ‘allotter,, means; for ‘extending 
calls to said trunk circuits, fineans: ‘coritrolled 

: by said ablotter for-extending calls froni said 
trunk circuits. to said. operators’. positions 
as long a& one:of said operators’ :positions is 

idle, means effective when all of said oper- 

ators’ ipositions are busy for storinga pre- 

2¢ determinéd. number -of: calls, means for-ex- 
ienditg said stored calls to ;operators’ posi- 

tions as said operators bécome idle, and means 

for storing additional cdlls-as -said stormg 
circuits become idle in a predetermined atbi- 

trary order. re 
jd, In a telephone system,.a plurality of 

trunk cirevits, a plurality of operators’ ‘posi- 
tions,:an allotter, méatis:for extending ¢allsto 

said trunk-cirenits, means controled: by said 
‘so alletter for-exténding ‘calls: from ‘said trunk 

Circuits to said operators’ positions:.as long 

as-one of said dperators’positions is idle, 
means éffective when all.:ofsaid.iopetaters’ 
positions are busy. dor -storing a predeter- 

8 Tained numberof ‘calls, and means: for ex- 
tending said: stored -éalls -to-operators’ .-posi- 

tions. as ‘said:-operators bécome idle: ‘in: the 
order.in-which:the: calls were stored.. - 

15. In a telephone system, :a plurality. o 

“0 offices,a centralized information office, a-plu- 
rality of; truriks.-connecting ‘each, of. said 
offices with said information office,:a plural- 

ity of operators’ circuits, means to’ extend 
calls to. said imformation- office: over | said 

8 trunks, a plurality ‘of. storing circuits, an 
allotter,-a switch’ in said :allotter, a-start cit: 

cuit, ‘a switch m the said start circuit, a-plu- 
rality 6f storing ‘circiits appearing an 4he 
switch of said allotter-and:the switch-of said 
start circuit in ithe same order, means ‘con 

trolled by ‘said ‘allotter ‘to ‘cause ‘the -assdcia- 

tion of storing circutts with trunks over 
which calls ‘have been ‘extended m a particu- 

Jar order, means controlled over.each storing 

¢! .edreuit for éausmg the trunk circuit associ- 
ated therewitl-to pick an idle:operator’s posi- 
tion, and means controlled by ‘said start. civ- 

cuit to render said storing circuits effective 

jn‘the same order:as‘said allotter.: - — 

16. In a telephone: system, ‘a plurality of 

offiees,:a cettiralized ‘information office, a pli- 

tality of trunks connecting each of said 
offices with said information office, a plural- 

ity of operators’circuits, means to extend calis 

> ¢6 said information office over said trunks;,-a 

plurality of storing ‘circuits, ‘an allotter, a 

switch in said allotter, a:start circuit, a switch 

in the said start-circwit, a plurality of stor- 

ing circuits appearing ‘in the switch of said 

ce qallotter and in the switch of said start -cir- 
cuit in ‘the same order, means controlled by 

said allotter ‘to cause ‘the association of stor- 

ing circuits with trunks over which calls 

have been extended in a ‘particular order, 

85 means controlled over each storing circuit 
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for. ‘causing . the ‘trunk ‘circuit associated 
therewith to pick an.idle operator’s position, 
anid means-controlled-by said -start circuit ‘to 
render said storing circuits effective in ‘the 

same. order -as said .allotter, said start circuit 
being-effective only:if one of said operators’ 
positionsisidle. <. | = ; 
1%. Ina telephone system, a plurality of 

trunk circuits, a:plurality of operators’ posi- 
tions, -a plurality of storing circuits, means 
responsive to the extension of a-call to one of 
said trunk circuits to store 2 call by associat- 
ing one of said storing circuits with said 
trunk circuit, méans in said trunk circuit for 
connecting with an operator’s position, and 
a start circuit for said connecting means, 
said :start’ circuit being. effective only if a 
stored. call and -an idle operator’s position 
existsimultaneously. = 
. 18. In.a.telephone system, a plurality of 
trunk circuits, means to ‘extend -a call to one 
of said trunk circuits, an.allotter, a plurality 
of storing Circuits, means in said ailotter for 
pre-allotting a-storing circuit, means respon- 
sive. to the :extension.:of said call to said 
trunk ‘circuit -to cause said pre-allotted stor- 
ing circuit to connect.avith said trunk-circuit, 
‘means for’ interlocking said‘ trunk circuit 
and said -storing circuit, means, responsive 
to said interlocking means to advance said 
allotter-to pre-allot another-storing circuit, 
‘a-start:cireuit, ‘a plurality of operators’ posi- 
tions, ‘means effective if -oné of said oper- 
ators’ positions is idle to extend ‘said start 
cireuit to said trunk circuit and means re- 
‘sponsive to.. said extension to cause said 
trimk cirenit to connect with-an idle oper- 
ator’s position. ee 
°..19.'fm a.telephone system, a plurality of 
triink circuits, ‘tneans-to extend a call to one 
of said trimk circuits,:an allotter, a,plarality 
of storing circuits, means in-said allotter for 
pre-allotting a storing-circuit, means respon- 
‘sive to the exténsion-of said call to-said trunk 
cireuit ‘to cause said pre-allotted storing -cir- 
euit fo‘connect with said trink-circuit, means 
for interlocking said trunk ¢ircuit and -said 
‘storing -citcuit, means responsive to said in- 
terlocking means.to-advance said allotter ‘to 
preéallot another storing circuit, a start cir- 
cuit, a plurality of operators’ positions, 
means-effective if one of:said-operators’ posi- 
tions is idle to exterid said start circuit to 
said trunk circuit, méans responsive to said 
extension ‘to cause said trunk circuit to con- 
neot with an idle operator’s position, and 
means responsive to said connection to mi 

lock. said storing ‘circuit from said trunk 
cirenit. |: : 

20. dn :a teléphone ‘system,.an operating 
‘desk, trunks incoming to said desk, means 
for extending éalls-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- 
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cate, both portions of said equipment nor- 
mally 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- 
mally operative and means 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 circuits, a plurality of operators’ posi- 
tions, 2 pair of ‘allotter switches each nor- 
mally-serving a particular group of trunk 
circuits, 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 

: association.to advance said allotter, and 
means effective if said allotter is not -ad- 
vanced..within a predetermined time. to 
render 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 allotter switches: each nor- 
mally servilig a particular group of trunk 
circuits, means tTesponsive 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. Ina telephone system, a plurality of 
trunk circuits, a plurality of sets of circuits 
for. successive’ association with said trunk 
circuits, switch means to direct the assoucia- 
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 cireuits with 
others of said sets of circuits, and timing 
means associated with éach of said switching 
means for advancing said switching means 
if said 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 
circuits, switch means to direct the associa- 
tion of one of said trunk cirenits 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 
associated with each of said switching means 
for 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 
if 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 
‘ank. circuits, a plurality of other circuits 

for association with said trunk circuits, an 
allotter for allotting said other circuits, 
nieans responsive to the association of one of 
said 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 1f all of said other circuits are btisy. 

27. In a telephone system, a plurality of 
trunk circuits; a plurality. of other circuits 
for association: with said trunk ‘circuits, an 
allotter for allotting said other circuits com- 
prising a pair of switches each normally op- 
erative and having access in common to said 
circuits, tneans responsive to the extension 
of a 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 cireuit: 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 timmg means for disabling 
one of said:switches if.said allotter is not ad- 
vanced within a greater predetermined 
length of time.’ ' - 

28. In a telephone system, a plurality of 
trunk circuits, a plurality of other circuits for 
association with said trunk circuits, an allot- 
ter for allotting said other circuits compris- 
ing a pair of switches each normally opeva- 

tr 
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- tive and having access in common to said cir- 
cuits, means responsive to the extension of a 
call to one of said trunk circuits to seize said 
allotter, means responsive to the association 
of one of said other circuits with said trunk 
circuit to advance both of said switches, « 
tining device for advancing said switches if 
said first advancing means fails to operate 
within a predetermined length of time, other 
timing means for disabling one of said 
swiiches if said allotter is not advanced with- 
in a greater predetermined length of time, 

means for disabling both of said timing 
means if all of said cther circuits are busy. 

29. In a telephone system, a plurality of 
trunk circuits, an allotter, a plurality of 
storing circuits, means to extend a cali tc one 
of said trunk circuits, means in said allotter 
to cause the association of a storing circuit 
with said trunk circuit, means normally xe- 
sponsive to said association for advancing 
said aliotter to allot another storing cireuit, 
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and meas ‘effective if said advancing means 
fails to operate properly to cause the contin- 
ued alidtment of the sime storing circuit. 

30. In ‘a ‘telephote ‘system, a plurality of 
‘sunk-cirenits, an allotter,’a plurality of stor- 
in@ circuits, means'to extend -a-call to ane of 
soid trink eirciits, means in said allotter to 
catise the association of'a storing circuit with 
said trunk ‘citcuit, a relay, means normally 
~asponsive ‘to ‘said association for operating 
said relay, means controlled by said relay for 
advancing said allotter to allot another stor- 
ing ‘circuit, and mezns effective if said relay 
fails to operate to cause the continued allot- 
‘nent of the same storing circuit. 

81. In a ‘telephone system, ‘a plurality of 
trenk-circuits, an atlotter,'a plurality of-stor- 
ing circuits, means to extend a-call ‘to one of 
said ‘trunk cirenits, means ‘in said allotter to 
-ause'the association ofa storing-circuit with 
said trunk ‘circuit, .a relay, means responsive 
to said association for -operating ‘said relay, 
means ‘to release said relay, means responsive 
to the.operation andl release ‘of said relay to 
xdvance said allotter:to allot ‘another stering 

cinenit, and means effective if said relay fails 
to operate to causethe:continued allotment of 

the same storing circuit. 
-82. In a telephone:system, :a.plurality of 

tgunk circuits, an ablotter, a plurality.of stor- 
ing-citcuits, means to extend a-call to one of 

said trunk circuits, mearis “in ‘said -allotter to 

ciiuse:the association of a storing circuit with 

snid itronk.cizcuit, a relay, means responsive 

‘o said association for operating said relay, 
rheans responsive to the:operation of said re- 

lay to-velease said relay and to.advance said 

atlotter to allot another storing circuit, and 
means effective if said relay fails :to release 

to cause the continucd alictment of the same 

storing circuit. 
33. In a telephone ‘system, a plurality of 

trink-cireuits, an-allotter, a plurality of stor- 

ing civeuits, means to extend a call to one of 

said trunk circuits, means in said allotter to 

cause the association of a storing circuit with 

said trunk cirewit, means normaly responsive 

to said association for advancing said allotter 

to'allot another storing cireuit, a timing de- 

vice, and means controlled by said timing de- 

vice effective if said first advancing means 

fails to operate properly to advance said 

allotter. 
34. In a telephone system, .a plurality of 

trunk circuits, an allotter, a plurality of stor- 

ing circuits, means to extend a call to one of 

said trunk-circuits, means in said allotter to 

cause the association of a storing circuit-with 

said. trimk circuit, means normally responsive 

to said-association for advancing said allotter 

to allot-ancther storing circuit, a timing de- 

vice, means.controlled by said timing device 

to operate said advancing means, and means 

effective if said advancing means fails.to op- 
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éiite ‘pirdperly to cause. the edntinued allot- 

ment of the Samiestoring circuit. 
' 85. In'a telephone system, ‘a plurality: of 

switches, a trunk ‘circuit appearing in the 

pussive contacts Of one switch and the active . 

contkéts of ‘another switch;a ‘eonductor asso- 

elated wwith said ‘swit¢h,’ mearis responsive to 

the seizttve of ‘said trunk circuit to apply .an 

identifying potential to one of said passive 

contacts over Said ‘conductor, Means respon- 

sive to'the eigagement of said one switch with 

said passive contact to disconnect the identi- 

fying potential ‘from said conductor and -to 

extend said -conductor to the controlling 

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

switch; 2a trunk -cizeuit terminating in the 
active ‘contacts .of ‘said: switch, a plurality 
of telephone:circuits appearing m the passive 
contacts of ‘said switch,:.p iconductor asso- 

ciated with -said trunk;:means .responsive to 
the seizure ‘of ‘said trunk :to. prepare:a test 
circuit over said :conductor for identifying 

an idle telephone circuit, means responsive 

to 'the ‘engagement ofan idle telephone-cir- 
cuit to:prepare‘a release circuit over said con- 
ductor, and manual ‘means associated. with 

suid telephone circuit for operating said re- 
lease theansss 

. 87.In ‘a telephone ‘systetn;’a plurality of 

groups of trunk-circuits, an allotter ‘circuit, 
a plurality ‘of storing circuits having access 

in:¢ommon ‘to said trunk ‘circuits, means to 

operate -said allotter circuit to pre-allot a 

particular storing cireuit,:means to .extend 

a:callto-one of said trank.cireuits, means re- 
sponsive to stich.extension:to' cause the pre- 

allotted storing ‘circuit to hunt for and con- 

nedt with ‘said trunk circuit and means im 

said allotter to indicate ‘to the storing cir- 

cuit the group'of-trunks to:which said trunk 

belongs. : 
38. In a telephone system, a plurality of 

groups of trmnk:cireuits, an allotter circuit. 

a-plurality of storing-circuits, a‘plurality of 

switches in-éach storing circuit, each switch 
having -a plurality of sets of ‘brushes, each 

switch ‘and each ‘brush set having access to 

a different group of trunks, means to operate 

said allotter circuit to pre-allot a particular 

storing. cireuit, means to extend a call to one 

of said trunk circuits, means responsive to 

such extension to cause the pre-allotted ‘stor- 

ing circuit to hunt for and connect with said 

trunk circuit, and means in said allotter to 

indicate the switch .and brush set to be em- 

ployed in hunting for saidtrunk. _ 
39. In a telephone system, a trunk. circuit, 

dn 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 and means 
under:the contrdl.of said operator compris- | 
ing a-differential relay im said :trunk circuit 
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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 said 

switches, a plurality of sets of conductors, 

said switches having access to said sets of 

conductors in common, apparatus controlled 

over each of said 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 delaying 

the operation of said apparatus until said 

switches engage the same set of conductors. 

42. In a telephone exchange system, a pair 

of switches, means for seizing either of said 

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. In 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- 

gagement 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- 

ing circuit is normally pre-allotted by both 

switches, means responsive to the extension 

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 ef- 

fective if both switches are not in 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 the corresponding © 

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. DAVIS. 
LINUS E. KITTREDGE. 
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