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This invention relates to telephone systems and 
particularly to improvements in automatic tele 
phone systems. Its object is to simplify, Con 
centrate and increase the utility of the equipment 

5 used in establishing automatic connection in 

l 

iS 

20 

25 and the register a certain interval after seizure if 

Such Systems. 
Heretofore, systems have been provided in 

which common registers or senders have been 
provided for receiving impulses to control the 
setting of the switches for establishing connec 
tions between subscribers and various other 
functions incident to the control of a connection. 

It is a feature of this invention to concentrate 
in a register, common to a plurality of links each 
comprising a line finder and a selector used for 
the establishing of connections between Sub 
scribers' lines, means responsive to impulses re 
ceived from a calling line for transmitting Corre 
sponding impulses to control selections in the 
selector and switches beyond, means responding 
to impulses received from the calling line to Select 
different ringing codesignals to be transmitted 
to the called party when the connection has been 
established, and means for releasing a seized link 

no further action is taken by the calling Stib 
scribe towards the establishing of a connection 
or if the calling subscriber fails to dial or com 
plete the dialing before the end of this interval 

80 or in case of a revertive call. 
This invention is illustrated in the accompany 

ing drawings in which: - 
Fig.1 shows in diagrammatic forman automatic 

telephone system arranged in accordance with 
: this invention, while Figs. 2 to 3 show the detail 
circuits of such a system embodying the features 
of this invention. Figs. 2 and 3 include a calling 
subscriber's line, a link circuit comprising a line 
finder and a selector, a register common to said 

4 links, a connector and called subscriber's line 

45 

50 

55 

and trunks of various types. 
Referring now particularly to Fig. 1, which 

shows in diagraminatic for in the general outline 
of a system embodying this invention, if the 
subscriber 1 calls, an idle line finder LF is op 
erated to connect the associated link 2 with his armature and front contact a connection to 
line and to associate a common idle register R. 
with this seized link. When the operator dials 
the first digit the selector S associated with the 
link 2 is operated in its primary movement to 
select a group of connectors and to hunt for an 
idle connector C. The second and third series 
of impulses sent out by the operator will then 
actuate the connector C in its primary and 
secondary movements to select the desired single 

(CI. 179-17) 
line 4, or a party line 7, or a group of manual 
trunks leading to an operator's position. O or a 
group of trunks leading to a distant step-by-step 
office SS. The connector C then hunts for an idle 
manual trunk line in the selected group or hunts 
for an idle trunk outgoing to office SS and ter 
minating in a connector such as C-2 which is 
then operated by Succeeding digits to select a 
desired subscriber's line 6. If a local subscriber's 
line 4 or a party line 7 is selected the next series 
of impulses will operate the ringing code switch 
RC in the register R to select the proper ringing 
code signal. If the operator's position O is con 
nected with, then the code switch is also operated 
but in this case the usual line lamp may be 
actuated at the operator's position over the 

60s 
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selected trunk by the selected code signal. The 
code Switch is similarly operated when a step 
by-step office is selected after the desired sub 
scriber's line has been reached. - 

Eescriptions will now be made in detail of the 
establishing of the connection mentioned. With 
special reference to Figs, 2 and 3. Ef the calling 
Subscriber at 1 removes his receiver from the 
switchhook to make a call a simplex ground is 
placed on the tip and ring conductors over the 
line from the calling party's telephone causing the 
Operation of relay 8 in the line circuit from bat 
tery and ground through the Windings of this 
relay, armatures and back contacts of relays 9. 
and i0 to ground at the subscriber's telephone 
set at 1. Relay 8 operating closes an obvious cir 
cuit for the operation of relay 11 which is as 
sociated with the particular group to which the 
calling line belongs. This relay may be common 
to ten lines. The operation of relay 8 also pre 
pares a circuit at its lower outer armature and 
front contact for the operation of relay 9 from 
the sleeve terminal on the line finders having ac 
cess to this group of lines. Relay 11: places a 
ground connection on the line finder commutator 
12 on the terminal representing the level in which 
the group of lines are located to which line 1 
belongs. As shown in the drawing this is the 
second level. Relay 11 also closes at its left-hand 
ground for an interrupter starting circuit not 
shown, the interrupter supplying interrupted 
ground connection on the lead 13. This relay 
also prepares a circuit for the operation of relay 
14 from battery, winding of this relay, upper in 
ner armature and back contact of relay 15, right 

75, 

80. 

95. 

100. 

105. 

hand outer armature and front contact of relay 
11 to ground. Relay 14 in operating connects the 
interrupted ground connection on lead 13 to the 110 
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2 
vertical stepping magnet 17 for the line finder LF. 
Magnet 17 now steps the line finder in a vertical 
direction until the commutator wiper finds the 
ground on its second level when relay 18 is operat 
ed from battery through the winding of this relay 
through the commutator wiper, the terminal on 
the second level to the ground at relay 11, relay 18 
locks at its upper inner armature and front con 
tact to off-normal contacts 20 of the line finder LF 
to ground Supplied at the off-normal contact 2. 
of the Selector Switch S. Relay 18 also trans 
fers the pulsing circuit to the rotary stepping 
magnet 22 at the upper middle armature and 
front contact and places a ground at its lower 
middle arnature and front contact for a start 
lead 23 leading to the register R, for the associa 
tion of the register with the link 2. Relay 24 
now operates over a circuit from battery through 
the Winding of this relay, armatures and back con 
tact of stepping Inagnets 25 and 26, second upper 
armature and back contact of relay 27, start lead 
23, second lower armature and front contact of 
relay 18 to ground at the lower outer arnature 
and back contact of relay 29. The association of 
the register with the trunk will be described here 
inafter. 
The rotary stepping magnet 22 now steps the 

brushes of the line finder LF over the second level 
until the ground placed on the sleeve terminal 
of the calling line is found, When a circuit is 
completed for the operation of relays 30 and 9 
from battery through the lower winding of relay 
8, winding of relay 9, lower outer armature and 
front contact of relay 8, sleeve lead and terminal 
of the calling line, the sleeve brush of the line 
finder LF, lower winding of relay 30, lower outer 
arnature and back contact of relay 15 to ground 
at the inner left-hand armature and front con 
tact of relay 14. Relay 30 locks from battery 
through its other winding, upper inner armature 
and front contact to the ground at relay 4 in 
dependent of the connection through the sleeve 
lead. Relay 30 also connects the tip and ring 
conductors from the calling line at the second 
and -third upper armatures and front contacts 
through the left-hand windings of the repeating 
coil 32 and opens the circuit for the rotary step 
ping magnet 22 at its upper outer armature and 
back contact to stop the line finder on the ter 
minals of the calling line. A circuit is also closed 
for relay 15 from batterythrough the upper wind 
ing of this relay, upper outer armature and front 
contact and upper inner armature and front con 
tact of relay 30 to ground at relay 14 causing re 
lay 15 to operate. Relay.15 in operating transfers 
the start circuit above mentioned to the conductor 
33 to the next line finder. Relay 15 also provides 
a locking circuit for itself from battery through 
its lower winding and lower inner armature and 
front contact to ground at the off-normal contact 
20 Of the line finder L. 

Relay 9 operates in the above mentioned cir 
cuit in series with relay 30 and remains held up 
by the ground at relay 14. Relay 9 opens the cir 
cuit for the relay 11 to prevent the next finder 
from operating and removes the relay 8 from the 
connection to the tip and ring conductors to the 
calling line. Relay 8 is however held operated by 
the circuit through its lower winding. Relay 9 
closes a connection from ground at its upper Outer 
armature and front contact to the P lead termi 
nating in the banks of connectors. The ground 
connecting at relay 14 on the sleeve lead serves 
as a busy indication for the calling line in termi 
nals of line finders as well as on the sleeve lead 

er's Set. Relay. 34 in operating causes a circuit 

1,970,387 
leading to connectors which is extended at the 
lower inner armature and back contact of relay 
10. Due to the operation of relays 9 and 30 the 
Simplex ground from the calling subscriber's set 
at 1 is now extended through the link circuit to 
cause the operation of relay 34 from battery 
through the winding of this relay, left-hand 
Windings of the repeating coil 32, tip and ring con 
ductors, simplex ground at the calling subscrib 

80 

85 to be closed for maintaining relay 14 operated. 
This transfer to a holding circuit for relay 14 
Inay take place due to the fact that relay 14 is 
slow in releasing. The new circuit for relay 14 
may be traced from battery, winding of this re 
lay, outer right-hand armature and front con 
tact of relay 34, third lower armature and front 
contact of relay 15 to ground at the inner left 
hand al'mature and front contact of relay 14. 
The finder Switch for associating a register Such 

as R. With the link circuit 2 has been shown as 
tWo Separate switches FS-1 and FS-2 controlled 
respectively by the stepping magnets 25 and 26. 
When the ground was placed on the register 
Starting lead 23 as hereinbefore traced relay 24, 100 
Operated. A circuit is thereby closed for rotary . 

90 

95 

inhagnet 25 from battery through the winding of 
this magnet, second upper armature and back 
contact of relay 27, arnature and front contact 
of relay 24 to ground at the upper outer arma- 105 
ture and back contact of relay 36. When the 
rotary magnet 25 operates the circuit for relay 24 
is opened causing it to release and thereby re 
leasing the magnet which then closes the circuit 
for relay 24. So that the magnet and the relay 10 
Operate and release alternately until a ground on 
the wiper of terminal bank C when the finder 
Switch FS-1 finds a battery connection on the 
terminal of the seized link, which in this case 
has been shown as the first of the group, the 
finder switch having a capacity of 22 links. This 
battery, connection causes the operation of relays 

15 

27 and 29 over a circuit as follows: Battery, wind 
ing of relay 29, lower inner armature and front 
contact of relay 18, wiper and first terminal of 120 
bank C, lower Winding of Irelay 27, upper arima 
ture and back contact of relay 37 to ground. The 
operation of relay 27 closes a circuit through its 
upper winding in substitution of the lower wind 
ing, the upper winding being of lower resistance. 125 
This is to supply a low resistance busy ground at 
the first terminal of bank C as a partial shunt to 
prevent the operation of relays corresponding to 
relay 27 in other registers which are searching for 
a seized link. Relay 27 also opens a circuit for 130 
the stepping magnet 25 and closes a circuit for the 
stepping magnet 26 from battery Winding of 
magnet 26, second upper arriature and front 
contact of relay 27, arnatuire and front contact 
of relay 24 to ground at the upper outer armature 135 
and back contact of relay 36. Relay .27 also 
transfers the start lead 23 at the upper outer ar 
mature and front contact to the next register. 
The stepping magnet 26 now alternately oparates 
and releases with relay 24 and operates to step 140 
the finder switch FS-2 to the seized link. It 
should be noted that the terminals of banks B 
and G are connected together so that when the 
SWitch FS-2 has made one step the Wiper of 
bank G. will find a ground on the first terminal 145 
supplied at the lower outer a nature and front 
contact, of relay 27 to the brush of bank B on its 
first terminal. This ground noW causes the op 
eration of relay 36 from battery, winding of this 
relay, wipers of banks G and B and their first 150 
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terminals to ground at relay 27. The operation 
of relay 36 opens the circuit for the stepping 
magnet 26 by renoving the ground at the upper 
Outer arnature and back contact. The register 
R is now fully associated with the link 2. 

Referring now to the operation of relay 29 
which operated in series relay 27, this relay pro 
wides a locking circuit, through its lower inner 
armature and front contact to the ground Sup 
plied by relay 37. Relay 29 removes the ground 
on the start lead for the register at the lower 
outer armature and back contact and by operat 
ing its two upper outer armatures to their front 
contacts places the tip and ring conductors of 
Selector S. under the control of the register R. 
Relay 29 also connects a dial tone circuit, over the 
tip, and ring conductors' back to the calling Sub 
scriber to indicate that dialing may now take 
place. This circuit may be traced from the dial . 
tone stored at 41, upper inner armature and front 
contact of relay 29, lower outer arnature and 
front contact of relay 18, off-normal contact 21. 
of Switch S to the tip conductor of the link, upper 
right-hand winding of repeating coil 32 to battery 
at the inner right-hand armature and front Con 
tact of relay 34 and inductively through the left 
hand Windings of this coil to the calling. Sub 
scriber's Set. The sleeve conductor of the Switch 
S is also put under control of the register by con 
necting it at the middle lower armature and front 
contact to bank H of the finder Switch FS-2. 
The link 2 and register R, are now in condition 

for the reception of a first digit to be dialed 
by the calling subscriber. This digit will operate 
the vertical stepping magnet 42 of the Switch S 
as follows: The stepping relay 34 operates and 
releases as the impulses are sent by the Calling 
Subscriber. This relay in releasing closes a cir 
cuit for magnet 42 as follows: from battery, 
winding of this magnet, the first terminal and 
wiper of bank E, lower inner arnature and back 
contact of relay 44, second lower armature and 
back contact of relay 40, lower inner armature 
and front contact of relay 27, first terminal and 
Wiper of bank D, outer right-hand armature 
and back contact of relay 34, third lower arma 
ture and front contact of relay 15, to ground at 
the inner left-hand armature and front contact 
of relay 14. The succeeding impulse will now 
operate the stepping magnet 42 to advance the 
SWitch S to the desired level in which connectors, 
such as C, are connected. The off-normal con 
tacts 21 of Switch S are operated on the first Step 
to remove the dial tone and release. relay. 18. 
Relay 14, being slow in releasing does not release 
during pulsing. The circuit for relay 38 is now 
also completed in parallel with the circuit to 
ground established by the release of relay 34 
on the reception of the first impulse, from bat 
tery at the second lower armature and front con 
tact of relay 27, upper winding of relay 38, Sec 
ond lower armature and front contact of relay 
40 and from thereon to the ground at relay. 14. 
This relay is slow in releasing so that it Will re 
main operated during the sending of the first 
series of impulses. Relay 38 in operating closes 
an obvious circuit for the operation of relay 46. 
At the end of the first digit relay 38 is released 
and closes a circuit for relay 44 from battery, 
winding of relay 44, second lower airmature and 
back contact of relay 34, upper armature and 
front contact of relay 46 to ground. This circuit 
is possible due to the slow-to-release character 
istics of relay 46. Relay 44 locks at its upper 
inner arrature and front contact to the ground 

Supplied by relay 27. Relay 44 now transfers 
the impulse circuit to the rotary stepping mag 
net 47 for the Switch S which now operates to 
hunt for an idle connector Such as C. The op 
erating circuit for this magnet may be traced 80 
from battery, winding of magnet 47, first terminal 
and wiper of bank F, upper outer almature and 
front contact of relay 44, lower outer ai'nature 
and back contact of relay 48, to the interrupter 
and ground at 49. The brushes of switch S are 85 
now stepped around under control of relays 44 
and 48 until an idie connector C is found. When 
the brushes are passing over terminals of busy 
trunks a ground is received over the sleeve ter 
minal and sleeve leads, second lower armature 90 
and front contact of relay 29, first terminai and 
Wiper of bank i, upper armature and back con 
tact of relay 48 to sinunt the winding of this re 
lay which is connected to ground to prevent this 
relay from operating which it would ordinarily 95 
do as relay 44 has established a connection to 
battery for the winding of this relay at the see 
Cld upper armature and front contact. Relay 
48 is thus prevented from operating as long as 
the ground is found on the sleeve lead of switch 100 
S thus permitting the rotary, magnet 47 to be 
Stepped from one busy connector to another. To 
prevent relay 48 from operating innediately on 
the operation of relay 44 it should be noted that 
rotary off-normal contacts 50 are closed to ground 105 
and on the first step of the rotary stepping mag 
net 47 these contacts are opened to permit relay 
48 to be controlled by the ground on the sleeve 
leads. When an idle connector is reached this 
shunt to ground is removed allowing relay 48 110 
to operate. Relay 48 in operating remains un 
der the control of relay 44 and transfers the 
Sleeve lead to ground through the upper winding 
Of relay 40 over a circuit through the lower ac 
mature. This ground and back contact of re- 15 
lay 46, upper armature and front contact of re 
lay 36, upper almature and back contact of 
relay 38 and upper arnature and front con 
tact of relay 48, through a winding of relay 40, 
Serves as a busy potential for the sleeve ter. 120 
minal of the selected connector. 

If all of the connectors should be busy the 
SWitch S rotates to the eleventh position and 
thereby causes the operation of contacts 51. 
The operation of these contacts provides a ground 125 
for the shunt of relay 27 to cause the release 
of the connection as will hereinafter be described 
and Sends a busy tone from a source at 53 to 
the calling subscriber to indicate that there is 
no available connection to the called party. 30. 

if it is assured that an idle connection has 
been found the subscriber will dial the second 
digit. When this digit is dialed inapulses from 
relay 34 are supplied to the vertical stepping imag 
net 54 of the connector C from battery through 135 
the winding of this magnet, winding of relay 55, 
Vertical off-norinal contacts 56, upper arrnature 
and back contacts of relay 57, the tip conductor 
back to the Switch S, upper outer armature and 
front contact of relay 29, first terminal and wiper 140 
of bank K, Second upper armature and back con 
tact of relay 40, lower inner arnature and front 
contact of relay 48, lower outer arrnature and back 
COintact of relay 59, lower inner arriature and 
front contact of relay 44 and over the pulsing cir-345 
cuit as hereinbefore traced to the ground at relay 
14 under control of l'elay. 34. The Stepping mag 
net 54 will now operate under control of these in 
pulses to advance the connector to the desired 
levelin which the called subscriber's line may be i3C 
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found. Relay 55 operates in series with the ver 
tical magnet 54 and locks over the vertical off 
normal contacts after the first impulse and as it 
is slow in releasing remains operated during puls 
ing. When the pulsing ceases relay 38 releases as 
heretofore and relay 59 operates as at the first 
step of the vertical magnet, the vertical off-nor 
mal contacts 56 Supplies battery through a re 
sistance over a circuit through the rotary off 
normal contacts 60, P lead, the first terminal and 
Wiper of bank Ll of Switch FS-2, upper inner ar 
mature and back contact of relay 40, lower arima 
ture and front contact of relay 36, third lower 
armature and back contact of relay 38, nake 
before-break contacts of relay 59, upper winding 
of this relay to ground. Relay 59 in operating 
locks through its lower inner armature and lower 
Windings from battery to ground Supplied at re 
lay 27 and opens the pulsing circuit for the Ver 
ical magnet 54. The operation of relay 59 trans 
fers the pulsing circuit at its lower outer arma 
ture and front contact to the ring conductor lead 
ing to the connector C. So that if now the opera 
tor dials a third digit the impulses will be trans 3. 5 mitted through this connection prepared by relay 
69 over the upper outer armature aind back con 
tact of relay 40, the first terminal and wiper of 
bank J of Switch FS-2, second upper armature. 
and front contact of relay 29, ring conductor, 
ower - arnature and back contact of Irelay 57, 
Winding of the rotary stepping magnet 63 to bat 
teity. The operation in this case is the same aS 
in connection with the sending of the preceding 
digit except that the rotary off-normal contacts 

35.60 are open to remove the battery from the P 
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55 

60 
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75 

lead. When the desired line is reached at the 
end of this digit the connection will be established 
as hereinafter described. A called line linay be 
either a party line, such as 7, or a local line, Such 
as 4, or a group of local trunks or outgoing trunks 
may have been selected. In case the local line 4 
or a party line 7 has been selected and the Selected 
line is busy a ground Will be present on the sleeve 
lead in the usual manner and this will be con 
nected through the winding of relay 57, the sleeve 
lead in the switch S, the Second lower airinature 
and front contact of relay 29, first terminal and 
wiper of bank H., upper armature and front con 
tact of relay 48, upper armature and back con 
tact of relay 38, upper armature and front con 
tact of relay 36, lower armature and front contact 
of relay 46 before it releases after the release of 
relay 38, upper armature and back contact of 
relay 39, winding of relay 65 to battery. Relay 
65 operates and locks to ground at relay 27. Re 
lay 65 then closes a circuit for the Operation of 
the release imagnet 66 of the connector C, from 
battery, winding of release magnet 66, arnature 
and back contact of relay 55, Vertical off-normal 
contact 56, upper armature and back contact of 
relay 57, tip conductor, upper outer arnature and 
front contact of relay 27, first terminal and Wiper 
of bank K, middle upper armature and back con 
tact of relay 40, lower inner armature and front 
contact of relay 48, lower Outer arnature and 
front contact of relay 65 to ground at the lower 
inner arnature and back contact . Of relay 38. 
he connector C releases and restores its off 

normal contact to normal position. It should be 
noted that this ground from irelay 38 is also ap 
plied through the upper armature and front con 
tact of relay 65, over the first terminal and wiper 
of bank M, through the winding of the release 
magnet 67 to battery to cause switch S to be re 
leased. Relay 65 also closes a circuit for the op 

1970,387 
eration of relay 37 from battery, winding of this 
relay, Second lower armature and front contact 
of relay 65 to ground at relay 38. Relay 37 in 
Operating removes the ground from the holding 
circuit for relay 27 which is thereby released. Re 
lay 27 in releasing opens the circuit for relays. 38, 
44, 40 and 65. The stepping magnets 25 and 26 
are not operated on the release of the register but 
remain in their last position until this register 
is taken for use again. When the Switch S is 
released the off-normal contact 21 places a busy 
tone through the repeating coil 32 to inform the 
calling party that the called line is busy. The 
release of the link circuit and the line finder is 
under control of the calling party. The release 
Of the line finder takes place when the calling 
party hangs up his receiver as will be described 
hereinafter in connection with the release of a 
connection after a call is terminated. 

ASSunning, however, that the called line is idle, 
whether party line 7 or single line 4, relay 40 
Will operate on the release of relays 38 and 46 
to prepare the circuits for dialing for the sing 
ing code of the called subscriber. Relay 40 locks 
Over its lower Winding to ground at relay 27. 
Relay 57 is also operated in series with relay 
40 and the cut-off relay in the called subscriber's 
line to cut through the connection over the tip 
and ring conductors. The code switch RC is 
Operated by ringing code selecting impulses re 
gardless of Whether the called party is on a 
Single line or on a party line. The number for 
ringing code Selection comprises two digits. 
The first digit causes the code switch RC to be 
Stepped either to position 1 or position 10 de 
pending on the digit dialed. The pulsing circuit 
for Operating the Step-by-step magnet 69 of the 
code Switch may be traced from battery, Wind 
ing of this magnet, the Zero terminal and Wiper 
Cf the bank B1 of the code switch RC, second 
lower armature and front contact of relay 40 to 
the pulsing circuit to ground at relay 14. Re 
lay 38 is also operated from battery, lower wind 
ing of relay 38, to the ground at relay 14 over 
the pulsing circuit and maintained operated dur 
ing pulsing through the circuit closed at its 
lower Outer armature and front contact. The 
Stepping magnet 69 is now actuated either one 
step or ten steps depending as stated upon the 
digit dialed. When this digit has been dialed 
the circuits are prepared for the operation of the 
Stepping magnet in accordance with the second 
digit. The pulsing circuit for the operation of 
Stepping magnet 62 in accordance with the sec 
Cind digit is the same as described for the first 
digit. The dialing of this digit places the wipers 
of the code Switch on the desired combination 
for transmitting the code signals. The wiper 
D' is the One that is placed on the desired code 
from ringing interrupter circuit that is con 
nected in any well known manner to the termi 
nals of this bank. The wiper of bank B' of this 
Switch is placed on an open contact to prevent 
further stepping in case another digit is dialed. 
The wiper C' prepares a restoring circuit, the 
wiper A. closes pick-up circuits for relays 70 
and 71 and WiperS E1 and F2 close the start cir 
cuit for the interrupter. As soon as the ringing 
interrupter circuit is in position to begin a code 
signal, ground is Supplied over the connected 
pick-up lead to operate relays 70 and 71. The 
circuit may be traced from battery, lower arma 
ture and back contact of relay 37, winding of 
relay 71, third lower armature and front contact 
of relay 40, wiper of bank C and the ground on 
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during the transmission of a code. 
cuit for relay 73 may be traced from battery, 

1970,337 
the pick-up lead connected to this brush. The 
circuit for relay 70 originates from the same bat 
tery, winding of relay 70 and its make-before 
break contacts, the fourth lower armature and 
front contact of relay 40, wiper of bank C to 
ground. Relay 70 locks at its lower arnature 
and front contact to ground at relay 27 and 
closes a circuit for the operation of relay 72 
from battery, winding of this relay, upper in their 
arnature and front contact of relay 70, Wige: 
of bank D' to the ringing interrupter circuit 
Over the particular terminal Selected. Relay.i.2 
is thus controlled by the ringing interrupter cir 
cuit operated and released in accordance. With 
the code Selected. That is the ringing inter 
rupter may provide a ground on the terminai of 
bank D' interrupted in accordance With different 
codes. Each time relay 72 operates in accord 
ance with the code, ringing current is Supplied 
from the ringing current source at 75 over the 
line to the called party's bel. This ringing cir 
cuit may be traced from the ringing current gen 
erator at 75 over the two leads closed at the 
armatures and front contacts of relay 72, the 
upper Outer and middle arnatures and front 
contacts of relay 40, first terminals and Wipers 
of banks J and K, upper Outer and hiddle arma 
tures and front contacts of relay 29 out over 

... the tip, and ring conductors to the called Sub 
scriber's telephone. 
When the called Subscriber answers, a sim 

plex ground connection is placed on the line 
, causing the operation of relay 73. AS SOOn aS 
relay. 71 releases which takes place at the be 
ginning of a code and as relay 71 is maintained 
released during the transmission of a code, re 
lay 73 is operated whenever relay 72 is released 

The cir 

winding of this relay, arnature and back Con 
tact of relay 71, arnatures and back contacts of 
relay 72, to ground at the operator's telephone 
set. One of the purposes of relay 73 is to ab 
Sorb the line charges caused by ringing. When 
relay 71 is operated between each code and the 
calling subscriber has answered, relay 37 will 
operate, that is during the So called silent pe 
riod to prevent the tripping of the ringing dur 
ing the transmission of a code. Relay 37 oper 
ates over the same circuit as relay 73 and in 
operating opens the holding circuit for relay 27 
as well as the circuits for relays 71 and 70, . Re 
lay 70 releases and prevents further ringing by 
opening the circuit for relay 72. The release of 
relay 27 causes the release of the register cir 
cuit as hereinbefore described. During ringing . 
part of the ringing current was by-passed 
through condenser 76 to give the calling sub 
scriber an audiole ring-back tone. 
register restores to normal relay 29 is also re 
leased to close the tip and ring conductors of 

... the switch S through to the repeating coil 32 
thus completing the transmission circuit and 
opening the register start circuit. Relay 29 also 
places a ground on the sleeve terminal to busy 
the called line as Well as causing cut-Off relay 
in the called subscriber's line to operate and 
relay 57 to be maintained operated, 
The release. Of the connection is under the 

control of the calling party. When the calling 
party hangs up his receiver, relays 34 and 14 
are released, relay 14 closing a circuit to the re 
lease magnet 78 on the line finder LF and the 
release magnet 67 of the switch S to cause the 
line finder and switch S. to release. Relay 14 

When the 

5 
in releasing also opens the circuit for the cut-off 
relay of the called subscriber's line and for the 
relay 57 in the connector. C. Relay 57 in re 
leasing completes a circuit for the release imag 
.net, 63 frona battery over the tip conductor, to 
tine ground applied at the inner right hand ar 
nature and back contact of relay 14. Magnet 
63 locks to ground at the off raornal contacts 56 
until the connector C is released. It should be 
Linderstood that the ground for the operation of 
reiease magnet 66 is applied before the ground 
for the release inagnet 67 by the armatures of 
relay is so as to periait the connector to release 
iii'St. Felay 30 in the switch S is released as 
the release of relay iá and relay. 15 is released 
on the release of tine line finder by the opening 
of the Off-normal contacts 20. 

in case the caiing subscriber fails to com 
mence dialing of the called party or the called 

I party does not aliaswer within a predetermained 
time, or in case of a revertive call the connection 
is released. The raneans for accomplishing this 
is also located in the register R. In case of the 
Subscriber failing to dial or of a revertive call, 
it will be noted that on the operation of relay 
27 a circuit is completed for the thermostatic 
element 80 from battery through the winding 
of this element, the lower outer armatures and 
back contacts of relays 81 and 44, lower outer 
arnature and front contact of relay 27 to ground. 
As the bimetailic theranostatic spring of element 
80 heats to a certain temperature, it bends and 
gradually moves towards the front contact. 
When making this front contact relay 81 is oper. 
ated from battery, winding of this relay, front 
contact of element 80 to the ground at relay 27. 
Relay 81 operates and locks under control of 
the lower armature and back contact of relay 
44 and the ground at relay 27. Relay 81 in 
Operating prepares a circuit for relay 10 in the 
line circuit from battery, Winding of this relay, 
the Pterminal and wiper of the line finder, first 
terminal and Wiper of bank A, lower inner ar. 
nature and front contact of relay 81, and since 
the circuit for the element 80 was opened by the 
operation of relay 81 the spring gradually cools 
off and returns slowly to normal. When it has 
returned to normal ground is connected to this 
circuit for relay 10 from relay 27. Relay 10 
Operates and locks at its upper armature and 
front contact to the simplex ground on the tip 
and ring conductors for the calling subscriber's 
line. Relay. 10 also opens the circuit for relay 
84 causing the release of the link and register to 
normal as hereinbefore described. - . 

If the calling subscriber should commence dial 
ing before the element 80 has fully Operated and 
restored the operation of relay 44 after the first 
digit is dialed will open the circuit for the relay 
80. The locking circuit for relay 81 will be 
Opened So that this relay will release and prevent 
the release circuit from operating. 
The release due to delay caused by the called 

party not answering within a predetermined 
time operates as follows: Under this condition relay 70 is operated during ringing operations 
and closes a circuit for the element 80 at the 
upper outer armature and front contact. Relay 
81 is then operated by the circuit closed by the 
Spring of element 80. If the called party should 
answer during a ringing code, that is when relay 
71 is released, relay 73 will operate and thus pre 
vent the release of the connection by maintain 
ing the element 80 in condition to prevent it 
from cooling off until relay 71 is again operated 
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fore described. 
. . If instead of calling lines 4 or 7, a trunk group 
is called leading to an operator's position O, when 
the wipers of the connector C land on the first 
trunk in this group and this trunk is busy, the 
ground on the P terminal causes the operation 
of relays 39 and 84 from battery through the 
Winding of these relays in series, make-before 
break contacts of relay 59, third lower armature 
and back contact of relay 38, lower armature 
and front contact of relay, 36, upper inner arma 
ture and back contacts of relays 40, first terminal 
and wiper of bank H, the P terminals and wipers 
of switches S and C to ground; relay 39 opens 
the circuit of relay 65 so that this relay will not 
operate and prevent the release of relay 27. Re 
lay 84 supplies interrupted ground from Source 
49 at its upper outer armature and front contact 
through the lower outer armature and front 
contact of relay 49, upper outer armature and 
back contact of relay 40, first terminal and wiper 
of bank J, second upper armature and front con 
tact of relay. 29 over the ring conductor of switch 
S, lower armature and back contact of relay 57, 
winding of the rotary magnet 63 to ground. This 
causes the operation of the rotary magnet 63 
until an idle trunk line has been found. When 
the idle trunk is reached the circuit for relays 
39 and 84 is opened to stop the stepping of the 
rotary magnet 63. The operation from this 
point on is the same as in connection with the 
calling of the local connection. 

If a subscriber at a distant office is desired the 
third digit will bring the terminals of connector 
C on the first of a group of trunks leading to this 
office and if the first trunk is busy the relays 39 
and 84 will operate the same as in hunting for an 
idle trunk to an operator. When an idle trunk is 
found this is indicated by a connection to ground 
through a resistance on the C lead. When this 
condition is reached relay 39 remains operated but 
relay 84 is released due to its marginal charac 
teristics, thus stopping the stepping of magnet 63. 
The release of relay 84 closes a circuit for the oper 
ation of relay 37 from battery, winding of this 
relay, lower armature and back contact of relay 
84, lower armature and front contact of relay 39 
to ground. Relay 27 is thereby released and 
causes the release of the register R. To dial the 
subscriber at the distant office the calling Sub 
scriber will then dial an additional number to 
operate the connector C-2. The pulses will in 
this case be repeated in simplex over the tip and 
ring conductors of the switches S and C and the 
selected trunk, as the operation of relay 34 closes 
such a connection from battery at its inner right 
hand armature and front contacts. - 
While the invention has only been shown and 

described in connection with a single disclosure, 
it should be understood that it could readily be 
applied to other systems without departing from 
the spirit thereof. 
What is claimed is: 
1. In a telephone system, a calling subscriber's 

line having an impulse transmitter, a plurality of 
link circuits accessible to said calling lines, a 
register common to said links, means responsive 
to the calling subscriber removing his receiver 
from the switchhook for seizing an idle link cir 
cuit and the register, said register being responsive 
to said impulse transmitter, means in said register 
for releasing said link and register a certain inter 
val after seizure if the calling subscriber fails to 
operate said transmitter, means in said register 

register operative a certain interval after the 

1,970,387 
to cause the release of the register as hereinbe responsive. to impulses received from the calling 

line for selecting different ringing code signals, 
and means in said register responsive to impulses 
from the calling line for transmitting correspond 
ing impulses over the selected link to control: 80 
Selections beyond. - 

2. In a telephone system, a calling Subscriber's 
line, a plurality of link circuits including a line 
finder and a selector, a register common to a plu 
rality of links, means responsive to the calling . 
Subscriber removing his receiver from the Switch 
hook for actuating the line finder of an idle link 
to connect said link to the calling line and to 
associate the register with said link, means in said 

85 

90 
seizure of the idle link for releasing if from the 
line of no further actions are taken by the calling 
Subscriber toward the establishing of a connection 
beyond, means in said register responsive to the 
reception of impulses from the calling subscriber's 
line for controlling the selector of the seized link 
to establish connections beyond, and means in said 
register thereafter responsive to impulses received 

95 

from the calling Subscriber's line for selecting a 
ringing code signal for transmission over the 
established connection beyond. 

3. In a telephone System, a calling subscriber's 
line, a called Subscriber's line, a plurality of link 
circuits including a line finder and a selector, con 
nectors accessible by Said selector and having 
access to called subscriber's lines, means respon 

290 

195 
Sive to the calling subscriber removing his receiver 
from the SWitchhook for actuating the line finder 
of an idle link to connect said link to the calling 
Subscriber's line and to associate the register with 10 
Said link, means in said register responsive to the 
reception of Series of impulses from the calling 
Subscriber's line for controlling the selector of the 
Seized link to extend the connection from the call 
ing Subscriber's line to an idle connector and for 
controlling the seized connector to extend the 
connection to a desired called subscriber's line, 
means in Said register thereafter responsive to 
impulses received from the calling subscriber's 
line for selecting a ringing code signal and for 120 
transmitting the selected signal to the connected 
called Subscriber's line, and means in said register 
for releasing a partially established connection to 
a called SubSCriber's line after a certain time inter 
Val provided no further actions are taken toward 125 
the completion of the connection by the callin 
Subscriber within said time interval. 

4. A calling Subscriber's line, a called line, a 
plurality of link circuits, a register common to 
Said links, means operative when the calling sub- 180 
Scriber removes his receiver from the switchhook 
for Seizing an idle link and the register, means 
for extending a connection between the seized 
link and the called line, means in said register for 
releasing the Seized link and the register a cer- 135 
tain interval after the calling subscriber has re 
moved his receiver from the switchhook if no fur 
ther actions are taken on the part of the calling 
Subscriber toward the extending of the connec 
tion, means in Said register responsive to current 140 
impulseS received from the calling subscriber's 
line for controlling the establishing of a connec 
tion between the seized link and the called line, 
means, in said register responsive to the current 
inpulses:from the calling subscriber's line for 

15 

145 : Selecting ringing code Signals, and means in said 
register responsive on the completion of the se 
lection of a ringing code signal for transmitting 
the selected signal to said called line. 

5. In a telephone System, a calling subscriber's 150 
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line, a called subscriber's line, a plurality of link 
circuits, a register common to said link circuits, 
means responsive to the calling subscriber re 
moving his receiver from the Switchinook for Seiz 
ing an idle link and the register, Switches, means 
in said register responsive to impulses from the 
calling Subscriber's line controlling the setting of 
said Switches to extend a connection from the 
Seized link to the called Subscriber's line, an aux 
iliary Switch in said register responsive to in 
pulses received from the calling subscriber's line 
for selecting different types of ringing code sig 
nals, means responsive on the completion of the 
Selection of a ringing code signal for transmitting 
the Selected signal to the called Subscriber's line 
and means in Said register for releasing said reg 
ister a certain interval after the calling Subscriber 
removes his receiver from the Switchhook oper 
ative if no impulses have been received within 
this interval for controlling the setting of Sai 
Switches. - 

6. In a telephone system, a calling Subscriber's 
line, a plurality of link circuits accessible to said 
calling line, single lines, party lines, groups of 
trunks, a register common to said links, means 
responsive to the calling Subscriber removing his 
receiver from the Switchhook for seizing an idle 

7 
link and the register, a Switch connected to each 
link, other switches accessible by said first Switch 
and having access to said party lines, individual 
lines and groups of trunks, aeans in said register 
responsive to impulses from the calling line for 
transmitting corresponding impulses over the se 
lected link to control the associated switch to 
Select an idle one of said other switches and to 
thereafter control the said selected second men 
tioned switch to select a party line, a single line, 
Or a group of trunks, and if a group of trunks has 
been selected to hunt for an idle trunk in said 
Selected group of trunks, means in said register 
thereafter respoilsive to impulses received from 
the calling line if an idle trunk has been found 
for transmitting impulses in simplex over said 
trushk, means in Said register responsive to in 
pulses received from the calling line for selecting 
different codes of ringing signals if a single or a 
party line has been Selected, and means in said 
register for releasing a partially established con 
nection to a single line, a party line or a trunk 
after a certain intervai provided no further ac 
tions are taken by the calling Subscribertowards 
the completion of the connection. Within said in 
terval. 

J. G. POPE. 
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