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UNITED STATES 
2,293,620 

PATENT OFFICE 
2,293,620 

SENDER, OWERLOAD CONTRO, 

Irving C. Osten-Sacken, Caldwell, and Arthur 
Raynsford, Bergenfield, N.J., assignors to Beil 
Telephone Laboratories, Incorporated, New 
York, N. Y., a corporation of New York 

Application November 5, 1940, Serial No. 364,342 
(C. 19-2) 9 Claims. 

This invention relates to telephone systems 
and has for its object the reduction of delays due 
to peak traffic loads. 
In designing telephone offices the amount of 

Control equipment to be provided is based on 
handling ordinarily heavy traffic with a given 
Small delay, So that there is practically no delay 
during the greater part of the time. On rare 
Occasions an unusual rise in the number of calls 
Originated at a particular office will occur, re 
Sulting in a shortage of control equipment which 
may persist for an appreciable length of time. 
Heretofore there has been no positive means for 
telling the subscriber of delay in cases of a short 
age in control equipment. 

In the panel System, the district selector is 
connected with a sender by means of a sender 
link including a Sender selector. Normally, when 
the link is released this selector is left in the 
position last used, and, When the link is seized by 
the next call, may not be moved. If it is driven 
upWard in search of an idle sender and reaches 
the top of its bank, it is returned to normal and 
continues to hunt until an idle sender is found. 
In the case of an all-senders-busy condition this 
search may continue until the subscriber hangs 
up. If the Subscriber becomes impatient and 
dials prematurely, the sender when seized is not 
operated normally and a further delay results 
while the Sender times out. 

In accordance with the present invention, when 
an excessive Sender load develops, a number of 
links are arranged to drive the district selector 
to an overflow position, if the sender selector 
hunts to the top of the bank. 
The features of this invention Will become 

more apparent from a consideration of the foll 
lowing description in connection with the draw 
ings, in which: 

Fig. 1 shows a district selector; and 
Fig. 2 ShoWs a link circuit. 
These drawings are, in general, copies of Figs. 

3 and 4 of U. S. Patent 1,944,269, granted Janu 
ary 23, 1934, to A. Raynsford et al. The circuits 
and apparatus embodying applicants' invention 
will be found in the lower right corner of Fig. 2. 
As set forth in the above-identified patent, a 

plurality of link circuits are arranged to serve 
groups of calling lines and are taken into service 
in rotation. When a link circuit completes its 
function, it hunts for and associates itself with a 
district selector Which is ready for use and the 
link and district remain in a Suballotted condi 
tion until the next link in the Series has been 
put into service. 
into an allotted condition from which it Will be 
advanced by the initiation of a call and the ac 
tion of the Start circuit, 

It will be assumed that the link circuit of Fig. 2 
has associated itself wtih the district selector of 

The link circuit is then put 
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Fig. 1 and has been allotted and therefore se 
quence SWitch 300 is Standing in position 2 and 
sequence switch 439 in position . When the 
Subscriber at Substation 00 removes his receiver 
from the switchhook, the start circuit (not 
shown) will function to ground conductor 206, 
closing a circuit over the upper left and lower 
right contacts of cam 463, brush 402 and ter 
minal 49, conductor 378, upper right and lower 
left contacts of cam 30, winding of relay 302 to 
battery. 

Relay 302, in operating, closes a circuit from 
battery through the Winding of up-drive magnet 
304 of the line finder, right front contact of re 
lay 382, lower right contact of cam 364, outer 
left front contact of relay 302 to ground at the 
lower left contact of cam 336. The line finder 
moves upward under the control of magnet 304, 
and with trip magnet 363 operated by the start 
circuit, the proper set of brushes is tripped. As 
Soon as the line finder moves upward, a locking 
circuit is provided for relay 302 extending over 
its inner left front contact, upper contacts of cam 
308, right back contact of relay 320, commutator 
strip 32, brush 322 to ground, which holds relay 
332 operated independent of the start circuit. 
AS Soon as commutator brush 307 engages seg 

ment 305, a circuit is closed from ground over 
brush 307 and segment 305, lower right and up 
per left contacts of cam 336, to conductor 404. 
This circuit causes the release of trip magnet 303 
and the restoration of the start circuit. When 
the line relay operated in response to the initial 
tion of the call, battery was connected to con 
ductor i 4. Therefore, When line-finder brush 
38 makes contact with terminal 380 which is 
connected to conductor f4 and therefore to bat 
tery, a circuit is completed from this battery 
through the Winding of relay 320, lower left and 
upper right contacts of cam 34?, to ground at the 
lower right contact of Cam 339. Relay 320 oper 
ates in this circuit and closes a shunt around its 
winding through resistance 39, to ground over 
commutator Strip 32 and brush 322. The opera 
tion of relay 320 opens the locking circuit of relay 
302, causing that relay to release. The release 
of relay 302 closes a circuit from ground through 
the winding of the cut-off relay (not shown), 
conductor 2, terminal 327, brush 326, inner 
left back contact of relay 37, right back contact 
of relay 302, lower left contact of cam 324, re 
sistance 323 to battery. The Operation of the 
cut-off relay opens the circuit of the line relay, 
removing battery from conductor 4, thus re 
leasing relay 320. 
At the time relay 332 operated as above de 

Scribed it closed a circuit in parallel to that for 
up-drive magnet 304 which may be traced as be 
fore from ground over the outer left front con 
tact of relay 302, lower right contact of cam 311, 



2 
conductor 379, terminal 407, brush 406, over 
the bottom contacts of jack 48 , right lower Con 
tact of cam 408, winding of relay 409, resistance 
4 to battery. Relay 49 operates and closes 
a circuit from battery through the winding of 
Sequence Switch magnet 490, upper contacts of 
cams 42 and 490, to ground at the outer left 
contact of relay 409, advancing the link sequence 
switch 400 to position 2. With sequence switch 
400 in position 2 a circuit is closed from ground 
over the upper right contact of cam 429, brush 
478, terminal 477, conductor 375, lower right con 
tacts of cams 32 and 33, left winding of relay 
34 and battery. Relay 34 operates and locks 
over its outer left front contact to ground Over 
the lower left and upper right contacts of can 
350. When relay 302 releases after the calling 
line has been found, a circuit is closed from bat 
tery through the winding of sequence Switch 300, 
upper left contact of cam 328, right front con 
tact of relay 34, left back contact of relay 302 
to ground at the lower left contact of cam 336. 
Sequence switch 300 advances to position 3 in 
this circuit, opening both the operating circuit 
and the locking circuit for relay 34. 
When sequence switch 400 leaves position f, re 

lay 409 is released. In position 2, a circuit is 
closed from battery through the winding of re 
lay 43, upper contacts of cam 44, right back 
contact of relay 4 f5, to ground at the lower right 
contact of cam 4í6. Felay 4 13 operates, closing 
a circuit from battery through the left Winding 
of relay 417, left front contact of relay 43, to 
ground at the left back contact of relay 45. 
Relay 4, 7, in operating, closes a circuit from 
battery through the winding of up-drive mag 
net 4 8 of the sender finder 420, left contact of 
cam 479, outer right contact of relay 4, to 
ground at the left back contact of relay 409. 
The sender finder moves upward under the con 
trol of magnet 4f 8 in search of an idle Sender. 
Relay 43 also closes a circuit from battery 

through the right winding of relay 45, upper 
contacts of cam 42, left winding of relay 45, to 
ground at the right contact of relay 43, while 
the test circuit extends from brush 422 Over 
the lower contacts of cam 49, outer left back 
contact of relay 49Í, right back contact of relay 
409, middle winding of relay 4 f5, lower right and 
upper left contacts of cam 42, left winding of 
relay 415, to ground at the right contact of re 
lay 413. An idle sender is characterized by bat 
tery connected to conductor 502. When, there 
fore, brush 422 engages terminal 423, correspond 
ing to a sender which is assumed to be idle, the 
test circuit above traced is completed Over ter 
minal 423 to battery and relay 4 f5 operates quick 
ly. The right-hand winding of relay 4 f5 is 
wound differentially with respect to the other two 
windings, so that if the test brushes of two links 
arrive on an idle terminal at the same time, 
either or both test relays may operate but Will 
release as soon as either relay operates and short 
circuits its left-hand winding. Either or both 
links will keep on hunting, thereby preventing 
double connections. Relay 415 upon Operating, 
short-circuits its left-hand winding, thereby clos 
ing low resistance ground to the test lead to the 
sender, as a temporary busy condition. 
Relay 415 in operating closes a locking circuit 

for itself from battery from the Sender Over Con 
ductor 502 and thence as above traced through 
the middle winding of relay 45, lower right and 
upper left contacts of cam 42, to ground at the 
left front contact of relay 45. It also openS 
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2,293,620 
the circuit of relay 47 which releases, to in turn 
release magnet 48 and bring the Sender finder 
to rest on the terminals of the idle Sender. The 
release of relay 47 in turn releases relay 43. 
With relay 43 released and relay 45 operated, 
a circuit is closed from battery through the wind 
ing of sequence switch magnet 400, lower left 
contact of cam 476, contact 427 of jack 428, left 
back contact of relay 43, right front contact of 
relay 45, to ground at the lower right contact 
of cam 4 f6, advancing sequence Switch 400 to po 
Sition 3. 
The further operation of the link circuit and 

the district selector in establishing a connection 
are not of interest in connection with the pres 
ent invention and will not be described here. 
Reference may be made to the above-identified 
Raynsford et al. patent for a description of the 
Omitted functions. 
When the called line has been Selected and 

the district selector is ready to be advanced to 
talking position, sequence SWitch 300 is in po 
sition and sequence Switch 490 in position 
5. At this time ground is connected over the up 
per right contact of cam 336 to conductor 35, 
which is extended over terminal 433, brush 432, 
upper contacts of cam 446, middle winding of 
relay 45, right back contact of relay 409, left 
back contact of relay 49, left contact of cam 
434, brush 43, terminal 430 to conductor 506. 
After talking selections are completed, battery 

is connected to conductor 506. The current in 
this circuit is now sufficient to operate relay 4 f5 
which closes a circuit from battery through the 
left winding of relay 47, left contacts of cam 
42, to ground at the left front contact of relay 
45. Relay 47 closes a circuit from battery 
through the winding of sequence switch magnet 
400, upper contact of cam 479, outer right front 
contact of relay 47, left back contact of relay 
489 to ground, advancing Sequence SWitch 400 
to position 6. In this position, all of the conduc 
tors extending to the sender are opened and the 
sender is completely released. 
As soon as sequence switch 40 leaves position 

5, relay 45 releases and in turn releases relay 
47 unless the sender finder 420 is standing on 
one of its top ten terminals. If the latter is true, 
relay 47 is held operated in a circuit from bat 
tery over its left winding, left front contact, 
upper left contact of cam 424, commutator seg 
ment, 464, brush 483 to ground. With relay 4 
held operated at this time, a circuit is closed 
from battery through resistance 4 , winding 
of relay 409, lower contacts of cam 44, inner 
right front contact of relay 4, lower right con 
tact of cam 46 to ground. Relay 499 locks 
through its inner left contacts to ground at the 
lower contact of cam 467 and also closes a sec 
ond locking circuit for relay 4f. With relay 
499 operated, a circuit is closed from battery 
through the Winding of down-drive magnet 465 
of the sender finder 420, left contact of cam 

2, upper contact of cam 490, to ground at 
the outer left front contact of relay 409. When 
the sender finder reaches its lowermost posi 
tion, a circuit is closed from ground over brush 
463, bottom commutator segment 406, upper con 
tact of Cam 456 to resistance 4 í Í, shunting the 
winding of relay 439 and causing that relay to 
release and in turn release relay 4f7. With re 
lay 4 released in position 6, a circuit is closed 
from battery through the winding of sequence 
Switch magnet 480, lower right contact of cam 
476, right back contact of relay 47 to ground 
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at the lower right contact of cam 46, advancing 
sequence switch 40 to position T. 

During normal traffic, if the Sender selector 
goes to the top of the bank, while hunting for 
an idle sender with sequence switch 409 in po 
sition 2, a circuit is closed from ground over 
brush 423, commutator segment 492, upper left 
contact of cam 48, winding of relay 499 to bat 
tery through resistance 4. Relay 409 oper 
ates and locks over cam 46 as above described. 
In addition, relay 499 closes a circuit from bat 
tery through the Winding of down-drive mag 
net 465, normal contact of key 492, lower con 
tact of cam 490 to ground at the outer left front 
contact of relay 469. The Sender Selector is re 
stored to normal in this circuit. When brush 
463 engages commutator segment 406 the cir 
cuit for shunting relay 489 is closed and relay 
409 is released, opening the circuit of the down 
drive magnet 365 and reclosing the circuit of the 
up-drive magnet. 

Each sender as it becomes busy removes ground 
from an all-senders-busy circuit which controls 
an alarm. When this alarm sounds, key 493 
may be operated in any desired number of links. 
When the sender selector of a link in which key 
493 is operated reaches the top of the bank in 
search for an idle sender With sequence SWitch 
439 in position 2, the circuit of relay 469 is 
completed as previously traced. With key 493 
operated a circuit is closed from ground Over 
the outer left contact of relay 49, lower con 
tact of cam 493, alternate contact of key 493, 
left winding of relay 49 f, brush 432, terminal 
433, conductor 3:5, lower contacts of cam 36, 
to battery through the left winding of relay 37. 
Relay 3, 7 being marginal does not operate but 
relay 48 operates and locks in a circuit from 
battery through its right winding and middle 
left front contact to ground over the lower left 
contact of cam 482. 
At its left alternate contacts relay 49 con 

nects ground to brush 482, completing a circuit 
over terminal 36, conductor 378, upper left con 
tact of can 32, lower right contact of can 33 
to the left, winding of relay 34 and battery. Re 
lay 34 operates and locks over its outer left 
front contact and the lower left contact of can 
33 to its operating circuit. 
With sequence switch 30 in position 3, the 

operation of relay 3, 4 closes the previously traced 
circuit for sequence switch magnet 30, advanc 
ing the sequence switch to position 4. In this 
position a circuit is closed from battery through 
the winding of up-drive magnet 340 of the dis 
trict selector, lower right and upper left Con 
tacts of cam 38, right front contact of relay 
34, left back contact of relay 362 to ground at 
the lower left contact of can 338. 

Since no sender is attached, the revertive pulses 
generated by the upward motion of the Selec 
tor are ineffective to bring about the release of 
relay 384 and the selector continues to move 
upward until commutator brush 394 engages seg 
ment, 395. When this occurs a circuit is closed 
from ground over the lower right contact of 
cam 339, brush 334, segmerit 395, upper right 
contact of cam 328 to the Winding of magnet 
3G) and battery, advancing the sequence Switch 
to position 7. The advance from position 4 de 
energizes magnet 359, leaving the Switch at the 
top of its bank. 
In position 7, the circuit of relay 34 is opened, 

but that relay reoperates in a local circuit from 
battery through its right winding, lower right 
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3 
contact of cam 396, upper left, contact of cam 
308, back contact of relay 320 to ground over 
commutator segment 32 and brush 322. With 
relay 34 reoperated, sequence switch 300 is ad 
Vanced to position 8. In this position the circuit 
for magnet 390 over commutator segment 395 
is again closed and the sequence switch is ad 
Wan Ced to position 7. 

In position 7 a circuit is closed from a source 
of overflow tone 397, through condenser 398, left 
contacts of cam 399, right windings of repeating 
coil 359, lower left and upper right contacts of 
can 358, upper right contact of cam 32, lower 
left contact of cam 33, lower left and upper right 
contacts of cam 356 to ground. This tone is 
transmitted through the repeating coil to the 
calling telephone to inform the subscriber that 
the Call cannot be completed. The release of the 
cCnnection under the control of the calling sub 
Scriber takes place in the usual manner. 

In the link circuit, the operation of relay 49 
closes a circuit from ground over the middle right 
CCntact of relay 49 and the lower left contact 
of caim A8 to the winding of sequence switch 
magnet a to advance the sequence switch to 
position 3. Relay 49 releases as soon as switch 
490 leaves position 2. In position 3, relay 49 
closes a circuit over its outer right front contact, 
upper left contact of cam 46 to the winding of 
maginet 439, advancing the sequence switch to 
position 5, in which position a circuit is closed 
from battery through resistance 494, inner right 
contact of relay 49 f, middle winding of relay 4 f5, 
lupper contacts of cann 486, brush 432, terminal 
433, conductor 35, to ground over the upper 
right contact of cam 336 as soon as sequence 
switch 309 has advanced to position f f. 
At this time also a supplementary locking cir 

cuit is closed for relay 49 from battery through 
the right winding, middle and inner left contacts 
and left Winding of relay 49 to brush 432 and 
ground as above traced, thus holding the link 
until the district finder is moved. 

Relay 45 operates in the above circuit and 
clases a circuit for relay 47 as previously de 
Scribed. Relay 4 locks to ground over the upper 
contact of can 457 and advances sequence SWitch 
40 to position 6 where relay 45 releases in turn 
releasing relay 4 and advancing the sequence 
SWitch to position. In this position the link cir 
cuit is ready to associate itself with another dis 
trict selector. If another district is standing in 
position , a Waiting association with a link, a cir 
cuit will be closed from ground over the contacts 
which correspond to the lower left contact of can 
339 and contact 393 of jack 34 to conductor 392 
and thence Over contacts of jack 448, contacts of 
jack 449, upper contact of cam 4:5, right back 
contact of relay 45, upper contacts of cam 4f 4 
to the Winding of relay i3 and battery. Relay 
43 operates relay 4f which operates up-drive 
magnet 44 to move the district finder 40 in 
Search of a district awaiting a link. As soon as 
brush 632 moves off terminal 433, relay 49 re 
leases. The further restoration to normal of the 
link circuit is the same as described in the above 
identified Raynsford patent. 

Therefore, calls which are served by link cir 
CuitS in Which key 393 is operated, may be handled 
in the usual manner if the sender finder finds an 
idle sender on its first hunting operation. If not, 
and the Sender finder reaches the top of its bank, 
the subscriber is given an overflow signal and 
the link is restored to normal. By this method 
enough of the incoming calls are dismissed quick 
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ly to relieve the peak load with the probable re 
sult that when the subscriber repeats his call he 
may be served without delay. 
What is claimed is: 
1. In a telephone System, telephone lines, Se 

lector switches, control equipment, link circuits 
for connecting said selector SWitches With said 
control equipment, means in said control equip 
ment under the control of a Subscriber on One of 
said lines for operating said Switching equipment 
to extend said line toward a second line for Con 
versation, and manually controlled means in Said 
link circuit for causing one of Said selectors to 
advance to a position in which to transmit a 
busy signal to said calling Subscriber. 

2. In a telephone System, telephone lines, Se 
lector switches, control equipment, link circuits 
including a pair of hunting switches for connect 
ing said selector switches With said control equip 
ment, means in said control equipment under the 
control of a subscriber on One of Said lines for 
operating said switching equipment to extend 
said line toward a second line for conversation, 
and means responsive to a predetermined Opera 
tion of one of said hunting SWitches for causing 
the connected selector to advance to a position 
in which to transmit a busy signal to Said calling 
SubScriber. 

3. In a telephone System, telephone lines, Se 
lector switches, control equipment, link circuits 
including a pair of hunting Switches for con 
necting said selector switches with said control 
equipment, means in said control equipment, un 
der the control of a subscriber on one of Said 
lines for operating said switching equipment to 
extend said line toward a second line for con 
versation, means responsive to a predetermined 
Operation of one of said hunting SWitches, and 
manually controlled means to render Said re 
sponsive means effective for causing the con 
nected selector to advance to a position in Which 
to transmit a busy signal to said calling Sub 
Scriber. 

4. In a telephone system, telephone lines, dis 
trict selectors, a plurality of senders, link cir 
cuits each comprising a district finder and a 
sender finder for connecting one of said district 
selectors with one of said senders, means in said 
sender controlled by the subscriber on One of 
said lines for controlling said district Selector 
to extend said line toward a called line, means 
in said link circuit normally effective When Said 
sender finder assumes a particular position dur 
ing a hunting operation to restore Said Sender 
finder to normal and to advance Said finder in 
a further hunting operation, and means to render 
said sender finder effective in said particular po 
sition to cause said district selector to advance to 
a position in which an overflow signal is trans 
mitted to said calling subscriber. 

5. In a telephone system, telephone lines, dis 
trict selectors, a plurality of senders, link circuits 
each comprising a district finder and a Sender 
finder for connecting one of said district Selectors 
with one of said senders, means in Said Sender 
controlled by the subscriber on one of Said lines 
for controlling said district selector to extend 
said line toward a called line, means in said link 
circuit normally effective when said sender finder 
assumes a particular position during a hunting 
Operation to restore said sender finder to normal 
and to advance said finder in a further hunting 
operation, and manually operated means to ren 
der Said sender finder effective in Said particular 
position to cause said district selector to advance 
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to a position in which an overflow signal is trans 
mitted to said calling subscriber. 

6. In a telephone system, telephone lines, dis 
trict selectors, a plurality of senders, link circuits 
each comprising a district finder and a Sender 
finder for connecting one of said district Selec 
tors with one of said senders, means in Said Send 
er controlled by the subscriber on one of Said 
lines for controlling said district selector to ex 
tend said line toward a called line, means in Said 
link circuit normally effective when said Sender 
finder assumes a particular position during a 
hunting operation to restore Said Sender finder 
to normal and to advance said finder in a further 
hunting operation, and means to render said 
sender finder effective in said particular position 
to cause said district selector to advance to a 
position in which an overflow signal is trans 
mitted to said calling subscriber and to cause 
the release of Said link circuit. 

7. In a telephone system, telephone lines, dis 
trict selectors, a plurality of senders, link circuits 
each comprising a district finder and a sender 
finder for connecting one of said district Selec 
to's With one of Said Senders, means in said Send 
er Controlled by the SUbSCriber On One of Said 
lines for controlling Said district selector to ex 
tend said line toward a called line, means in said 
link circuit normally effective when said Sender 
finder assumes a particular position during a 
hunting operation to restore Said sender finder 
to normal and to advance said finder in a fur 
ther hunting operation, and manually operated 
means to render said Sender finder effective in 
said particular position to cause said district se 
lector to advance to a position in Which an over 
flow signal is transmitted to said calling Sub 
Scriber and to cause the release of said link cir 
cuit. 

8. In a telephone System, telephone lines, se 
lector Switches, control equipment, link circuits 
including a pair of hunting Switches for connect 
ing said selector switches with said control equip 
ment, means in Said control equipment under 
the control of a subscriber on one of said lines 
for operating said Switching equipment to ex 
tend said line toward a second line for conversa 
tion, means normally effective to cause one of 
Said hunting switches to perform a plurality of 
hunting Operations in Search of an idle control 
equipment and means to render said link circuit 
effective, if no idle control equipment is found 
during a first hunting operation, for causing the 
connected Selector to advance to a position in 
which to transmit a busy signal to said calling 
Subscriber. 

9. In a telephone system, telephone lines, dis 
trict selectors, a plurality of senders, link circuits 
each comprising a district finder and a sender 
finder for Connecting one of said district selec 
tors With one of Said Senders, means in said send 
er controlled by the subscriber on one of Said 
lines for controlling said district selector to ex 
tend said line toward a called line, means in said 
link circuit normally effective to permit said 
Sender finder to hunt for an idle sender in a plu 
rality of Stages and means to render said link 
circuit effective if said sender finder fails to find 
an idle Sender in the first hunting stage, to cause 
said district selector to advance to a position in 
Which an overflow signal is transmitted to said 
calling Subscriber and to cause the release of 
said link circuit. 

IRWING C. OSTEN-SACKEN. 
ARTHUR RAYNSFORD, 


