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This invention relates to telephone Systems and 
particularly to improvements in automatic tele 
phone systems. . 

ItS object is to improve and simplify auto: natic 
Systerns in which preferential calls innay be inade 
to busy Subscribers’ lines. 

Heretofore systems have been provided in 
which an Operator may set up a connection to a 
buSy line and leave it in Such a condition that the 
line Would be automatically seized when the busy 
condition is removed. Other systems have been 
provided in which when a calling subscriber's line 
is connected to a Wanted Subscriber's line the ide 
Or busy condition of the Wainted Subscriber's line 
is tested and the called Subscriber when busy noti 
fied that another connection. With his line is de 
Sired. ... Still other systems have been provided 
Whereby a final switch in the automatic system is 
SO modified that a desired Subscriber's line is 
Seized regardless of its busy condition and where- . 
by the usual busy signal is rendered ineffective. 
A feature of the present invention resides in 

means. Whereby a second calling subscriber may 
Set up a connection to a busy line, receive a busy 
Signal and then by dialing a certain number, for 
example 1, prepare said connection to ring over 
the desired Subscriber's line and establish the 
connection to this line when the called subscriber 
releases the previous connection, - 
Another feature of this invention is a pref 

erential call arrangement of this kind in which 
Calling SubScribers' lines may be connected to a 
Called Subscriber's line in the sequence in which 
the calls are inade, a new connection being estab 
lished as Soon as the preceding connection has 
been released. 
Another feature of the invention is a means 

whereby when a calling Subscriber dials the nura. 
ber 1, the busy signal is renoved from this sub 
Scriber's line provided that no other calling sub 
SCriber is awaiting a connection and whereby said 
busy condition remains in case another calling 
Subscriber is awaiting a connection until this 
previous calling Subscriber has established a con 
nection as the called Subscriber's line becomes 
idle when the busy signal is removed. 

Referring now to the drawing, at A is shown a 
calling subscriber's line in diagrammatic form as 
Sociated With a connecto: circuit. Sinown at C in 
detail. At B is shown a called subscriber's line 
Which terminates at tertainals in the bank of con 
nector C and also in terminals at connectors D. 
and E, the brushes of which only are shown. 

Descriptions will now be made of a call from 
subscriber A through connector C to the sub 
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scriberB assuming that subscriber B is busy, that 
is, engaged for example by a calling SubSCriber 
through connector D or E, followed by description 
of the operation of connector C when SubScriber 
B becomes idle and the calling Subscriber Arnade 
through operations in connector C call Subscriber 
B and be connected for conversation. A descrip 
tion Will also be made of the Operation. Of COEl 
nector C in case the called Subscriber E is already 
engaged by, for example, a connection through 
connector D and a call has also been extended 
from a calling Subscriber through connector E. 
In this case connector C will have to wait until 
the connection through connector D has been 
released. 

Ef the Subscriber. A cais, inis line is extended 
in the usual manner through automatic Switches 
over the tip and ring conductors to connector C. 
A circuit is thereby completed for the operation 
of relay 10 from battery and ground through its 
Windings, contacts of relay 9 and the calling sub 
Scriber's loop over the tip and ring conductor. 
The operation of relay 10 closes an obvious cir 
cuit for the operation of relay 11. When the Sub 
Scriber. A now dials the next digit, relay 10 re 
Sponds to the inpulses thereof, and a circuit is 
closed upon the first release of relay 10 for the 
operation of vertical magnet 12 and relay 13 as 
follows: E3attery windings of Vertical magnet 2 
and relay 13 in series, vertical off-normal con 
tacts i4, inner armature and front contact of 
relay 3, arnature and back contact of relay O 
to ground. This causes the operation of relay 
13 and Wertical magnet 12. When the first step 
is taken the vertical off-normal contacts 14 
change the circuit for relay i3 and magnet 12 
to pass through the lower armature and front 
contact of relay 13. The succeeding impulses 
cause the vertical magnet 12 to step the brushes 
of the connector C to the desired vertical position 
and while these inpuses are being transmitted 
relay, 13 which is slow to release remains op 
erated. At the end of this series of impulses 
relay 13 releases and can not again be operated 
due to the change in the vertical off-normal 
contactS 14. . . 
When the last digit is transmitted, the first 

impulse causes the operation of the rotary mag 
net 15 and relay 16 from battery in parallel 
through the lower inner armature and back con 
tact of relay 17, lower inner armature and back 
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contact of relays 18 and 13 in series, vertical off 
normal contacts 14, lower armature and front 
contact of relay 11 and arnature and back con 
tact of relay. 10 to ground. During the succeed 110. 
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ing impulses rotary magnet 15 steps the brushes 
of the connector C to the desired subscriber's line 
terminals and while these impulses are being 
transmitted relay 16 remains operated as it is 
SOW to release. 
When the brushes of connector C are connected 

With the terminals of the called Subscriber B. 
whose line is assumed to be busy, a ground Will 
be found on the terminal 20 due to the Opera 
tion of relay 21. This relay is assumed to be 
operated while the line of the called SubScribes' 
B is engaged. This ground causes the operation 
of relay 18 before relay 16 has time to release. 
The circuit may be traced fron battery, winding 
of relay 18, upper inner armature and back C02)- 
tact of relay 17, upper airmature and front Con 
tact of relay 16, brush S', terminal 20 to ground 
at the armature and front contact of relay 21. 
When relay 16 now releases, a locking circuit is 
established for relay 18 from battery, Winding of 
this relay, tipper inner armattire and back con 
tact of relay 17, upper imake before break con 
tacts of relay 16, upper airmature and fi'Oint Con 
tact of relay 18, to ground at the upper arishatlure 
and front contact of relay 13. Relay 18 in oper 
a ting closes a circuit from the busy tone Source 
at 22, lower aiiaature and back contact of relay 
23, third lower armature and front contact of 
relay 18, Second lower arrature and back con 
tact of relay 16, condenser 24 Over the ring co 
ductor to the calling subscriber A. 

If now the calling Subscribe desides to Wait 
for the called subscriber at E3 to become idle he 
will dial one impulse and thereby cause relay 10 
to be momentarily released. When the ground 
is applied at the airmature and back contact of 
relay 10, relay 23 is partially operated over a cir 
cuit from battery, upper winding of this relay, 
Second lower arnhattle and front contact of relay 
18, lower arrnature and back contact of relay 13, 
vertical off-normal contacts 14, lower armature 
and front contact of relay 11, to ground at the 
aiiaattire aid back contact of relay 30. This 
partial operation of relay 23 only causes a coin 
nection to be made between the arrnature and 
front contact at 25 and when relay 10 again 
operates a circuit is completed fron oattery, 
upper and lower windings of relay 23, contacts 25, 
second lower airmature and back contact of relay 
17 to ground at the lower outer arimature and 
front contact of relay 11, thus causing the con 
plete operation of relay 23. Relay 23 in operating 
completely 'Operas at the lower armature and back 
contact a connection from the busy tone source 
22 to the calling Subscriber's line and thus dis 
continues the bitsy tone to the subscriber A. The 
Operation of relay 23 also closes a connection to 
ground for brush S2 to prepare the circuit of 
this connector for 'Seizing the called Subscriber's 
line B when it becomines idle. This ground will 
be applied from the lower outer armature and 
back contact of reiay 17, Second upper armature 
and front contact of relay 23 to brush S2. The 
calling Subscriber A will now wait until the called 
Subscriber B becomes idle. 
When the called Subscriber releases the pre 

VioU.S. Connection, the ground is removed from 
terrainal 20. The removal of this ground causes 
the battery through the 'cut-off relay 26 to cause 
the Operation of relay 17 over a circuit from i)at 
tery, winding of cut-off relay 26, terminal 20, 
brush S1, upper outer armature and back contact 
of relay 16, upper winding of relay 17, uppet 
Outer aranature and front contact of relay 23 to 
ground at the upper armature and front contact 
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of relay 11. Relay 17 in operating provides a 
locking circuit from battery, lower Winding and 
lower second outer armature and front contact 
of this relay to ground at the lower oute arina 
ture and front, contact of relay 11. The operation 
of relay 17, causes the release of relays 18 and 23. 
Relay 18 in releasing provides a holding circuit, 
for relay 17 to ground at relay 11 at its uppel' 
armature and back contact. Relay 23 on releas 
ing opens the connection to the ground at the 
lower outer armature and back contact of relay 
17 so that another waiting connector awaiting a 
connection to called subscriber B may function 
to secure a connection to this subscribe: When 
the connection to connector B from subscriber A 
is released, as will hereinafter be described. The 
Gperation of relay 17 now applies ringing current 
to the called Subscriber B from the ringing Solice 
28, upper Winding of ringing relay 19 and its 
upper armature and back contact, upper outer 
armature and front contact of relay 17 over the 
tip conductor to the called Subscriber's bell and 
back over the ring conductor, third lower arra 
ture and front contact of Irelay 17 and the Second 
lower airmature and back contact of relay 18 to 
ground. When the called Subscriber at B answers 
the call, relay 19 Operates to connect the calling 
and called subscribers over the tip and ring con 
ductors and conversation between these two Sub 
scribers may now begin. Relay 19 is held oper 
atted through its lower winding under control of 
relay 11. 

If after the subscriber A has made a call, an 
other subscriber makes a call for subscriber B, 
this subscriber will be waiting his turn to get a 
connection to the Subscriber B. in this case, the 
connector through which this connection will be 
established Will receive a ground from the ai'naa 
ture and front contact of relay 21 on its terminal 
corresponding to terminal 20. This causes the 
relay corresponding to relay 18 to be operated in 
the same manner as hereinbefore described. It 
should be observed that in this case the relay 
corresponding to relay 23 can only be partially 
operated when the relay corresponding to relay 
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18 is operated as a result of this second calling 
Subscriber dialing one impulse. This is due to 
the fact that the lower Winding of this relay is 
short-circuited over a circuit as follows: battery, 
upper Winding Of the relay Corresponding to re-- P. 
lay 23, lower outer armature and front contact, 
of the relay corresponding to relay 18, Second tip 
per armature and back contact of the relay cor 
responding to relay 23, the brush corresponding 
to brush S2, to ground Supplied-over the bills: SS 
of connector C as herein before descriad. This 
ground on terminal S2 is inaintained until the 
called Subscriber at B becomes idle and relay 23 
in releasing renoves it. The failure of the relay 
corresponding to relay 23 to operate fully causes 5. 
the busy tone on the second connection to re 
main. On the line to the second calling subscriber 
So that this subscriber. Will, by the fact that he 
has dialed one impulse and the busy tone is still 
remaining on the line, know that the called Sub 
Scriber is not only busy but that another prefer 
ential connection is waiting to be attended to 
before he can secure 8, connection to the sub 
scriber B. When the first calling subscriber re 
leases the connection to subscriber 3 as hereia- - - - 
before described the ground on terminal 29 is 
removed by the release of relay 23. The second 
calling Subscriber's connector will then operate 
as hereinbefore described to cause the relay cor 

s 

responding to relay 23 to be fully operated and 3 
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remove the busy tone from the line. This indi 
cates to the second calling subscriber that his 
turn has come to complete the connection to the 
called Subscribe B and the connector circuit for 
this Second subscriber will now function as con 
nector C under the same circumstances as here 
in before described to complete the connection. 
What is claimed is:- 
1. in a telephone System, a first calling sub 

SCitiber's line, a Second calling Subscriber's line, 
a called SubScriber's line, means for establishing 
a connection between the first calling subscriber's 
line and the called Subscriber's line, means for 
thereafter partially establishing a connection be 
tween the second calling subscriber's line and 
the called Subscriber's line, and means control 
lable any time before or after the release of the 
first mentioned connection by the second calling 
SubScriber for completing the Second mentioned 
COnnection. On the release of the first mentioned 
COnnection. 

2. In a telephone System, a first calling Sub 
Scriber's line, a Second calling Subscriber's line, a . 
called SubSC'iber's line, means for establishing a 
connection between the first calling subscriber's 
line and the called SubScriber's line, means re 
sponsive to a certain code signal from the second 
calling Subscriber's line for partially preparing a 
connection between said second calling sub 
Scriber's line and the called subscriber's line, and 
means for completing said last mentioned con 
nection operative on the release of the first mein 
tioned connection. 

3. In a telephone system, a calling subscriber's 
line, a called Subscriber's line, means for par 
tially establishing a connection between said call 
ing SubScribei's line and said called subscriber's 
line if Said called Subscriber's line is busy and for 
transmitting a busy tone to the calling sub 
Scriber's line, means for transmitting a code sig 
nal from said calling subscriber's line over said 
partially established connection, means respon 
Sive to Said code Signal for removing said busy 
signal, and means operative when the called sub 
Scriber's line becomes idle for completing the 
partially established connection between said 
SibScriber's line. 

4. In a telephone System, a first calling sub 
Scriber's line, a second calling subscriber's line, a 
called subscriber's line, means for establishing a 
connection between the first calling subscriber's 
line and the called Subscriber's line, means for. 
partially establishing a connection between the 
second calling subscriber's line and the called 
SubScriber's line, means responsive to the estab 
lishing of Said partial connection for transmitting 
a, busy tone to the Second calling subscriber's line, 
means for transmitting a code signal from the 
Second calling SubScriber's line over said par 
tially established connection, and means respon 
sive to said code signal for removing said busy 
tone, means thereafter responsive to the release 
of Said first mentioned connection for transmit 
ting ringing current to the called Subscriber's line 
from the partially established connection, and 
means responsive to the called Subscriber an 
Swering this ringing by iremoving his receiver 
from the hook for completing said partially es 
tablished connection to the called subscriber's 
line from the second calling subscriber's line. 

5. In a telephone system, a first calling sub 
Scribe's line, a Second calling subscriber's line, a 
called Subscriber's line, means for establishing a 
connection between the first calling subscriber's 
line and the called Subscriber's line, means for 

3 
partly establishing a connection from the second 
Subscriber's line to line terminals of the called 
SubSci'iber's line, means responsive to Said Sec 
ond connection for transmitting a busy tone to 
Said Second calling subscriber's line, means for 
trainSmitting from said second cailing subscribe's 
line a current impulse over the partly established 
connection, means responsive to said impulse for 
discontinuing the busy tone and for preparing the 
partially established connection for completion to 
the called subscriber's line when it becomes idle, 
means responsive to the called subscriber hang 
ing up his receiver for releasing the connection 
established from the first calling subscriber and 
for transmitting ringing current to the called 
SubScriber's line over the terminals to which a 
connection has been partially prepared from the 
Second calling subscriber's line, and means re 
Sponsive to the called subscriber answering said 
ringing by removing his receiver from the Switch 
hook for completing a talking connection between 
the Second calling subscriber's line and the called 
Subscriber's line. 

6. In a telephone system, calling subscribers' 
lines, a called subscriber's line, means for estab 
lishing connections from said calling subscriber's 
lines to said called Subscriber's line in sequence 
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in the order in which such attempts are made, a 
Succeeding connection is completed as SOOn as a 
preceding one is released, said means being Op 
eratively controlled by the individual Subscrib 
erS making the calls. - 

7. In a telephone System, calling subscribers' 
lines, a called SubScriber's line, means for estab 
lishing connections from said calling subscribers' 
lines to said called subscriber's line in sequence. 
in the Order in Which Such attempts are made, 
a Succeeding connection being completed as soon 
as a preceding connection has been released, said 
means being responsive to signals transmitted i. 
from the calling subscribers' lines. 

...) 

8. In a telephone system, calling subscribers' 
lines, a called subscriber's line, means for par 
tially establishing connections from said calling 
subscribers' lines toward the called subscriber's 
line if said called subscriber's line is busy, and 
means for completing said connections in the 
order in which the attempts were made to estab 
lish Such connections, a connection from a Suc 
ceeding calling subscriber being completed in i. 
response to the release of the connection that has 
been previously completed in the Sequence. 

9. In a telephone system, calling Subscribers' 
lines, a called SubScriber's line, means for par 
tially establishing a connection between a first call 
ing subscriber's line and the called subscriber's 
line if the called Subscriber's line is busy and for 
completing Said connection when the called Sub 
scriber's line becomes idle, means for partially 
establishing a connection between a second call- .. 
ing SubSCriber's line and the called. Subscriber’s 
line while said called Subscriber's line is busy 
due to a connection prior to the first calling 
Subscriber having attempted a connection or 
due to the first calling subscriber having es- i. 
tablished the connection to the called Sub 
scriber's line, means for transmitting a busy 
tone to Said Second calling subscriber's line, 
means for transmitting a code signal from said 
Second calling Subscriber's line. Over the partially 
established connection from Said Second calling 
SUbscriber's line, means responsive When Said 
first calling Subscriber's line connection has been 
completed for removing the busy signal to the 
Second calling Subscriber's line, and means for 
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4. 

ing Subscriber's line when the first calling sub 
scriber's connection has been released. 

10. In a telephone system; a first calling sub 
Scriber's line, a second calling Subscriber's line, 
a called subscriber's line, means for establishing 
a connection between the first calling subscrib 
er's line and the called Subscriber's line, means 
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for thereafter partially establishing a connection 
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completing the connection from the second call- between the second calling subscriber's line and 

the called subscriber's line, and means respon 
sive to certain code signals from the second call 
ing subscriber's line any time before or after 
the release of the first mentioned connection for 
completing the Second mentioned connection on 
the release of the first mentioned connection. 
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