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This invention relates to automatic telephone 
Systems in general, but relates more particularly 
to Small Systems of the character commonly 
known as private automatic exchanges. These 
Systems as a rule are privately owned by indi 
viduals" or corporations and are installed in 
factories and other establishments for provid 
ing local Service between a small number of 
local telephone lines and for providing connec 
tions over trunk lines to the main office of a 
telephone company's network. 
The object of the invention is to provide means 

Whereby a minimum number of Switching devices 
wili be employed for completing the desired tele 
phone connections, and which will enable the 
equipment to be manufactured very cheaply while 
retaining all the features necessary for modern 
high-class and dependable telephone service. 
One of the features of the invention relates 

to the means for enabling local subscribers to 
transfer trunk connections to desired local Sub 
Scribers' lines and at the same time maintain 
the trunk in use busy to the remaining other 
local subscribers' lines. 
Another feature relates to the simplified circuit 

arrangements for enabling any local Subscriber 
to connect with an idle trunk after which Such 
trunk is made busy to the remaining local sub 
Scribers' lines. 
A further feature of the invention relates to 

the provision of a two-relay allotter which alter 
nately selects the two finder connector links for 
use and which also seizes the idle one of the 
links in case the other link normally selected 
by the allotter is busy when a call is initiated. 
Other features, together with the ones named 

above, will be explained hereinafter, reference 
being, had to the accompanying drawings com 
prising Figs. and 2 which show by means of 
the usual circuit diagrams a sufficient amount of 
apparatus to enable the invention to be under 
stood. 

Fig. 1 illustrates a local subscriber's line and 
its individual equipment, the common start equip 
ment and tWO trunks connected to a distant cen 
tral Office. 

Fig. 2 illustrates a finder connector link com 
prising the finder F, the connector C, and the 
interposed relay group, and a local subscriber's 
line indicated by the dotted rectangle in the 
upper right hand corner. 

Referring now to Fig. 1 in detail, all subscrib 
ers, such as subscriber #5, are equipped with a 
Standard and well-known monophone set. Each 
Set comprises a handset T and R, a calling de 

(C. 179—18) 
vice CD, a cradle and cradle spring CS, an in 
duction coil IC, and the ringer bells R.B. Each 
line has a local line circuit, the conductors of 
Which terminate in the local finder and con 
nector banks for completing local calls. Attached 5 
to the base of each standard monophone set 
is a Sub-base having a number of spring as 
Semblies and keys which are operated when orig 
inating or receiving trunk calls. Each sub-base 
has two keys TK-f and TK-2 for originating 0 
and answering trunk calls. A push button PB 
is also provided in the sub-base for flashing an 
Operator in a trunk call to a manual exchange 
or for cancelling the digits dialled if an error 
has been made in dialling an automatic sub- 15 
Scriber in either the local or a distant automatic 
eXchange. Conductors extending from the spring 
assemblies controlled by these keys extend to the 
Subscribers' individual trunk relays 60 and 70 and 
from thence to the two central office trunks 20 
and 2. The conductors 8 to 86, inclusive, are 
multipled to all the subscribers' individual trunk 
relays 60 and 70 as indicated in Fig. 1 and by 
those conductors shown extending to the dotted 
rectangle in Fig. 2. Each trunk is provided with 35 
a pair of relays, different toned ringers, such 
as TR, and TR2, or alternating current relays 
such as 88 and 87 which control circuits for 
illuminating the different colored trunk lamps. 
The different colored lamps or different toned 30 
ringers are located throughout the local estab 
lishment where the same are visible or audible 
to all the local subscribers. All local subscribers' 
lines have an individual cut-off relay, such as re 
lays 4 and 84, and all lines terminate in both 85 
the finder and connector banks shown in Fig. 2. 
Relay 8 is a line relay common to all the sub 
scribers' lines and controls the start circuit for 
the finder connector banks through the two 
relay allotter comprising relays O and . 
The mechanical construction of the spring as 

Semblies and keys in the Sub-bases is shown and 
claimed in a copending application of H. F., 
Obergfell, Ser. No. 536,424, filed May 11, 1931. 
Briefly the operation is as follows: When the 45 
handset is removed from the cradle, springs 53 
and 54 automatically close. If either key TK 
or TK-2 is depressed, the bar 47 slides in a hori 
Zontal direction and by means of bushings 48, 49 
and 50 operates springs 5 f, 52, 56, and 58.50 
Springs 5 are operated only when trunk key 
TK-2 is depressed. A mechanical lock (not 
shown) is provided for preventing either key 
from being operated when the other is operated. 
The catch bar 57 is operated responsive to the 55 
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removal of the handset from the cradle to po 
sition itself so that when Springs 52 and 55 are 
operated the same will be mechanically locked 

O 

s 

SO 

25 

SO 

35 

40 

45 

50 

55 

60 

65 

until the handset is replaced on the Cradle irre 
spective of the subsequent operations of the keys. 
The keys TK- and TK-2 are keys or levers which 
are moved off center and remain in Such posi 
tions until noved by hand back to normal or 
until the handset is replaced on the cradle, which 
automatically returns the keys to their normal 
positions. The push-button PB is of the self 
restoring type and operates Springs 46 only as 
long as the push-button is depressed. 
The mechanism of the finders, such as F, and 

the connectors, such as C, is of the well-known 
rotary type, commonly used for rotary line 
switches, and the wipers of which move in a 
forward direction only and remain in the posi 
tion last used. The circuit details of the con 
nector are somewhat different from the finders in 
that the Wipers of the connector are directively 
operated to a called line and are automatically 
restored to normal position after termination of 
the conversation. 

In the case illustrated applicant has elected to 
show a System having a maximum of ten local 
lines having telephone numbers 1 to 0, inclusive, 
and two finder Connector links, such as shown 
in Fig. 2. 
The Subscribers' cut-off relays, such as 4 and 

f84, and relay. 40, are two-step relays which 
close their contacts marked I in their first step 
and their contacts marked II in their second 
step. Relay 20 is a slow-to-Operate relay which 
is also appreciably slow to release. Relays 30 
and 80 are equipped with copper sleeves around 
their cores which render the relays slow to re 
lease. 

Local connection 

Having briefly described the apparatus involved 
in a system of this type, a detailed description of 
the operation will now be given. For this pur 
pose, it Will be aSSunned that subscriber if 5 wishes 
to obtain connection with subscriber it 4. When 
Subscriber #5 removes his handset to initiate a 
call, a circuit is completed for the common line 
relay 8 and cut-off relay 4 as follows: from 
ground through relay 8, common conductor 3, 
armature 5, conductor 3, resting contact of 
Spring 56 and said Spring, push-button springs 
46, conductor , through the calling substation 
loop, conductor 2, spring 5 and its resting con 
tact, conductor 32, armature 7, and through the 
upper winding of cut-off relay 4 to battery. Cut 
off relay 4 is so adjusted that when the circuit 
is closed through the upper winding armature 6 
is the only armature operated. Relay 4 in op 
erating its armature 6 marks the line as calling 
by connecting battery through its lower wind 
ing to the finder bank, and prepares a circuit 
for fully energizing itself over its lower winding 
When the finder finds the calling line. Common 
line relay 8 is operated over the above traced 
circuit and closes a circuit for a start relay of 
an idle finder-connector link as follows: ground 
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by Way of armature 9, armature 2 and its rest 
ing contact, upper winding of relay , start 
lead 5, winding of slow-to-operate start relay 
29, arnature 45 normal position or eleventh 
bank contact and wiper 8, interrupter springs 
35 of the connector motor magnet 35, arma 
tle 9, and through the winding Cf magnet 35, 
to battery. Due to the resistances of relays ?h 
and 28 the motor magnet 35 is not energized 
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over this circuit, but relay and start relay 20 
energize. Since the start relays of the finder 
Connector links are slow to Operate relays, relay 

operates first and opens the start circuit to 
the second finder connector link at armature 4 5 
before the start relay 20' of the second link 
has had time to fully operate. 
In case this finder-connector link is busy, then 

armature 45 would be opened and the wiper 08 
Would not be in normal position; therefore no l) 
circuit is completed for relays and 20 and 
the start circuit would extend to the second 
finder-connector link by way of armature 4 and 
conductor 6 to start relay 20' and over a cir 
cuit similar to that traced, to battery. In case 15 
all of the finder-connector links are busy when 
a subscriber initiates a call such subscriber will 
not hear the dial tone and will either wait until 
dial tone is heard or will replace the handset 
On the cradle. 20 

Returning now to when start relay 20 was en 
ergized in response to Subscriber #5 initiating 
a call, said relay at armature 2 prepares the 
test circuit for relays 40 and 50, at armature 
22 prepares a point in the circuit for energizing 25 

relay 0 over conductor 7, at armature 24 pre 
pares a circuit for relay 50, and at armature 
23 closes a circuit extending from ground at ar 
nature 5 and its resting contact for energiz 
ing the finder motor magnet f 25. Magnet 25 30 
energizes to position its pawl preparatory to step 
ping the wipers of the finder and near the end 
of its stroke closes arnature 26 to complete a 
circuit for energizing relay f50 by way of arma 
ture 24 and its lower winding. Relay 50 en- 35 
ergizes and at arnature 5 opens the circuit 
extending to magnet 25 which deenergizes and 
operates the wipers of the finder one step. The 
deenergization of magnet f 25 also opens the cir 
cuit of relay 50 at armature 26, and the latter 40 
relay deenergizes to again close.the circuit to the 
motor magnet. This interaction between relay 
50 and magnet 25 continues until test wiper 
O2 encounters a calling battery potential. When 

wiper 02 reaches the contact marked with call 
ing battery potential a circuit may be traced for 
holding relay 50 energized and for energizing re 
lay 40 as follows: from ground by way of the 
upper winding of relay 50, normally closed 
springs controlled by armature 4, lower wind- 0 
ing of two-step relay 40, armature 2?, test wiper 
02 and engaged bank contact, conductor 33, ar 

nature 6 and through the lower winding of cut 
off relay 4, to battery. The relay SO is held en 
ergized over this circuit in order to prevent the 
magnet 25 from energizing to step the wipers 
another step. Cut-off relay 4 energizes in its sec 
ond step over the above-traced circuit. Two 
step relay 40 energizes in its first step over the 
above-traced circuit to close only armature 43, 9 
which completes a circuit for energizing slow-to 
release relay 30 by way of the working contact 
of armature 5. Slow-to-release relay 30 at 
armature f32 connects ground to conductor f 7 by way of armature 22 for energizing relay to and 6 
also connects ground through the upper winding 
of relay 40 for energizing the latter relay 
through its second step to operate armatures 4, 
42, 44, and 45, at armature 34 prepares a 

point in the talking circuit as well as preparing 70 
a point in the impulsing circuit for relay 50, at 
armature 44 prepares a circuit for series relay 
|80 and a circuit for the connector motor mag 
net 35, and at armature f3 and its resting con 
tact opens a point in the wiper restoring circuit is 

5 



5 

5 

5 

2,020,816 
for the connector and at its working contact pre 
pares a point in the testing circuit for the con 
nector. At the normally closed springs controlled 
by armature 4 relay 40 opens the test circuit 
including the windings of relay 40 and 50, but 
these relays do not deenergize at this time be 
cause relay 40 is held over its upper winding 
while the subscriber's calling loop is now con 
nected in bridge of both windings of relay 50 
to prevent its deemergization. At armature 42 
relay 49 grounds wiper 02 and conductor 33 to 
fully energize cut-off relay 4 in its Second step 
and to make this line busy to both finder and 
connector switches and at armature 44 prepares 
a point in the circuit for the slow-to-release se 
ries relay 80. At armature 45 relay 40 opens 
the circuit of start relay 20, which deemergizes 
after a short interval to open the start circuit. 
Relay 20, upon deenergizing, at armature 23 
opens the circuit to the finder magnet 25, at ar 
nature 21 opens the circuit to the lower wind 
ing of relay 40, at armature 22 removes ground 
from conductor 7 but relay 0 is maintained en 
ergized over its local locking circuit, and at ar 
mature 24 opens the stepping circuit to the lower 
winding of relay 50. Cut-off relay 4, upon ener 
gizing in its second step, disconnects the line con 
ductors 3 and 32 from the upper winding of 
relay 4 and from common line relay 8, which de 
energizes in case no other subscriber is initiating 
a call. When conductor f7 is grounded at arma 
ture 32 responsive to the energization of relay 
30 relay O energizes through the normally 

closed springs controlled by armature f3 to bat 
tery through resistance 8. At armature 3 re 
lay O closes a local locking circuit for itself and 
at armature 2 prepares the start circuit for the 
second finder connector link. 

All of the operations just described have taken 
place responsive to the #5 subscriber removing 
his handset from the cradle, and at this time dial 
tone is transmitted from conductor 29, normal 
contact and wiper 06, resting contact of arma 
ture 6 and said armature, the tone Condenser, 
and thence over the calling Subscriber's loop in 
the Well-known manner. ? 
Subscriber #5 may now dial the number of the 

desired subscriber's line, in this case number 4. 
Responsive to the operation of the calling de 
vice CD at substation #5 for the digit 4, the 
circuit extending to relay 50 is opened four 
times to deemergize relay 50 a corresponding 
number of times. At each deemergization of relay 
53 the circuit of slow-to-release relay 30 is mo 
mentarily opened at armature 5 and its work 
ing contact, but said relay, due to the copper 
sleeve around its relay core, maintains its arma 
tures attracted during the impulsing period. 
Each time relay 50 deemergizes, a circuit may be 
traced from grounded armature 5 and its rest 
ing contact, armature 133, armature i 63, arma 
ture 9, and through the winding of magnet 35 
to battery for energizing magnet 35 to operate 
its pawl preparatory to stepping the wipers of 
the connector. A branch of the above-traced 
circuit extends by way of armature 44 to the 
series relay 80 for energizing the latter relay. 
Relay 80 at armature f8 and its resting con 
tact opens a point in the circuit of Switching 
relay 90 and at its working contact prepares a 
point in the circuit for the lower winding of the 
combined busy and back bridge relay S0, and 
at armature 82 prepares a new impulsing circuit 
for magnet 35 independent of armature 63 
which may be operated by the combined busy 

3 
and back bridge relay f60 operating in response 
to the test wiper 07 passing over busy grounded 
contacts. After the first impulse line relay f so 
reenergizes and Opens the circuit of magnet 35 
which releases and steps the wipers one step. 5 
The remaining impulses of the digit operate the 
line relay 50 and magnet 35 in the manner set 
forth to position the wipers 06 to ill, inclusive, 
on the fourth set of bank contacts, or the contacts 
terminating the line of substation #4. O 
ASSuming that Substation #4 is busy, then 

wiper f07 will encounter a ground connection on 
the fourth bank contact placed thereon by a 
finder or connector of another finder connector 
link. In this case the combined back ridge and 15 
busy relay 60 is energized over a circuit extend 
ing from the busy grounded contact, wiper 07, 
armature 8 and its working contact, armature 
95, resistance 74, and through the lower wind 

ing of relay 60 to battery. Relay 60, upon 20 
energizing at armature f62 and its Working con 
tact prepares a locking circuit for itself, and at 
its resting contact opens the circuit to switching 
relay 90, at armature 63 opens a point in the 
initial impulsing circuit to magnet 35, and at 25 
armature f 6f completes a circuit for transmitting 
busy tone over the talking conductors to sub 
scriber #5 from busy tone conductor 28, arma 
ture f 92 and the tone condensers to the upper 
heavy talking conductor. 
A short time after the transmission of the last 

digit, Series relay 80 deenergizes, and at the 
normally closed contacts controlled by armature 
8 completes the locking circuit of relay 60 as 

follows: from grounded armature 93, armature 35 

30 

3 and its working contact, armature 62 and 
its Working contact, normally closed springs con 
trolled by armature 8, and through the resist 
ance f4 and the lower winding of relay 60 to 
battery. When subscriber #5 hears the busy 40 
tone such subscriber will replace the handset on 
the cradle and release the connection in the 
same manner as will be described hereinafter. 

ASSunning now that substation #4 is idle in 
stead of busy, then wiper ?o will not encounter a 45 
grounded bank contact, and, therefore, relay 60 
will not be energized. Therefore, when relay 80 
deenergizes after the impulsing period, a circuit 
may be traced for energizing switching relay 90 
and cut-off relay 84 as follows: from grounded 50 
armature l93, armature 3 and its Working con 
tact, armature 62 and its resting contact, lower 
winding of switching relay 99, resting contact of 
armature f8 and said armature, wiper 07, and 
through the upper winding of cut-off relay 84, 55 
to battery. 

Cut-off relay 84 is operated over this circuit to 
operate its armatures 85 and 87 to disconnect 
the line conductors 66 and 68 from start con 
ductor 3 and the lower winding of relay f 84, and 60 
to operate armature 86 to applyground to con 
ductor 67 via the bank contact and wiper 07 
and operated armature 94 to busy this line in the 
finder banks. At armature f 96 relay 90 closes a 
circuit from grounded armature 32 through its 65 
upper winding for fully operating its remaining 
armatures. Relay f 90, upon fully operating at 
armature 93 opens a point in the restoring cir 
cuit of the connector, at armature 92 opens a 
point in the busy tone circuit, at armature 94 
connects direct ground to wiper 07 to busy the 
called line, at armature 95 opens a point in the 
circuit through the lower winding of relay, 60, 
at armatures 98 and 99 prepares circuits for 
transferring trunk calls, at armature 97 opens a 75 
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4. 
point in the impulsing circuit to magnet 35, and 
at armatures f9 and 89 connects interrupted 
generator Int. Gen. to the called line as follows: 
from interrupted generator conductor 27, arma 
ture 7 and its resting contact, armature 9, 
wiper f06 and engaged bank contact, conductor 
68, condenser and ringer at substation it 4, 

conductor 66, wiper fill, armature 89, armature 
3 and its resting contact, and through the lower 

winding of ring-cut-off relay 70 to battery. 
Standard ring-back tone is heard by the call 

ing subscriber from conductor 27, resting con 
tact of armature if and said armature, arma 
ture 9, 1esting contact of armature 6? and said 
armature, and through the tone condensers to 
the heavy talking conductor and thence over the 
calling loop. When subscriber #4 answers by re 
moving his ha indset from the Cradle, the ring-cut 
off relay 79 is energized over the substation loop 
and the ringing circuit just traced. At armatures 

7 and 3, relay f () disconnects the ringing cir 
cuit and competes the talking circuit by way of 
he working contacts of armatures 7 and T3 as 
Well as Completing the circuit for energizing relay 
6, and at a mature T2 completes a locking 

circuit, for itself to grounded armature 32. The 
circuit for energizing the combined back bridge 
and busy relay 60 extends from ground through 
the upper winding of relay 69, working contact 
and armature 71, armature l9 f, Wiper 06, con 
ductor i 68 over the called subscriber’s loop to 
conductor 66, wiper fif, armature 89, armature 
i3 and Working contact, and through the lower 

winding of relay 60 to battery. At armatures 
6 and i 65 relay i 60 coses points in the circuits 

for transferring trunk calls. The calling sub 
Scriber #5 and called subscriber #4 are con 
nected over the heavy talking conductors, the 
calling subscriber receiving talking battery from 
the windings of line relay f so and the called sub 
Scriber receiving taking battery from the winding 
of relay 60. ? 

After conversation and responsive to subscribers 
#5 and #4 replacing their receivers, line relay 50 
and relay 60 deenergize and at armature 5 re 
lay f 50 opens the circuit of release relay 30, which 
deenergizes after a short interval. At armature 
32 release relay 30 opens the locking circuits 

Cfrclays 49, 70 and 98, and at armature 3 
OpenS the locking circuit of relay 60 in case the 
atter relay is locked up on a busy call, whereupon 
Said relays deemergize. A circuit may now be 
traced for restoring the wipers of the connector 
to normal as follows: from grounded armature 
S3, arnature 3? and its resting contact, mul 

tipled contacts engaged by wiper 08 and said 
Wipor, ill terrupter Springs f36 of magnet 35 and 
through the winding of magnet 35 to battery. 
Magnet 35 operates like a buzzer over the above 
traced circuit until wiper 08 no longer engages 
a grounded contact, at which time the wipers of 
the connector Stop and remain in normal position 
Or the position shown in the drawings. 
The deenergization of relay 40 removes ground 

from Wiper f2 and conductor 33 to deemergize 
the Cut-Off relay 4 at armature 42 and at arma 
ture 45 reestablishes the start circuit for relay 
20. The deenergization of relay 170 at arma 

tures and 73 disconnects the relay f 60 from 
the called line to deenergize the same in case the 
called party has not replaced his handset on the 
cradle. The deenergization of relay 60 opens 
points in the transfer circuits at armatures 64 
and 65. The deenergization of relay f 90 opens 
the circuits to the called line at armatures 9 
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and 89, at armatures 93 and 97 closes the pre 
viously traced connector restoring circuit, at ar 
matures 98 and 99 opens further points in the 
transfer circuits, and at armature 94 disconnects 
ground from wiper 07 to deenergize cut-off relay 
84. All of the relays with the exception of relay 
0 are now deemergized and in normal position. 
The wipers of the finders remain in the positions 
last used, and, therefore, when the connector 
Wipers reach their normal positions the finder- 0 
Connector link is available for another call. 

Incoming trunk calls 
It will now be assumed that an incoming trunk 

call is reccived over conductors 90 and 9 f from 15 
the distant office. When an incoming trunk call 
is received the application of ringing current to 
trunk conductors operates either the ringers 
TR-2 or the alternating current relay 87 de 
pendent upon which is provided. Relay 87 at its 20 
armature closes the circuit from the commercial 
power SOUrce for lighting the trunk #2 red trunk 
lamps located throughout the establishment. 
Any Subscriber upon observing the lighting of the 
trunk lamp may answer the call by operating 25 
trunk key TK-2 and removing the handset from 
the cradle. Assuming that subscriber #5 answers 
this trunk call, the operation of key TK-2 springs 
5, 52, 55 and 56 are operated and in response to 
the removal of the handset from the cradle springs 30 
53 and 54 are closed as previously described. A 
circuit may now be traced for energizing relay TO 
as follows: from grounded springs 55, normally 
closed Springs controlled by armature 64, and 
through the upper winding of relay 10 to battery. 35 
At arnature 7 relay 70 disconnects the busy test 
Conductor of trunk if f at its resting contact and 
at its Working contact connects up the busy test 
conductor of trunk #2 for energizing relay 60, at 
armatures 72 and 13 disconnects the talking con-40 
ductors of trunk it and connects the talking con 
ductors of trunk #2, at armature 74 completes a 
locking circuit through its lower winding from 
SpringS 55 independent of armature 64, and at 
armature 75 connects ground to conductor 20 for 45 
transfer purposes. Relay 60 now energizes over 
the following circuit: from ground at the resting 
contact of armature 69 and said armature, work 
ing contact of armature 7 f and said armature, 
resting contact of armature 6 and said armature, 50 
Working contacts of spring 5 and said spring, 
conductor 2, through the induction coil IC, upper 
cradle Springs CS, transmitter T, impulse springs 
of the calling device CD, conductor , push button 
Springs 46, Spring 56 and its working spring 58, 55 
armature 62 and its resting contact, and through 
the Winding of relay 60 to battery. At armature 
6 and its resting contact relay 60 opens its own 
Original energizing circuit by disconnecting from 
the trunk busy test conductor and at its working 60 
contact connects the trunk conductor 90 to the 
local subscriber's talking conductor 2 by way of 
armature 72 and spring 5. At armature 62 and 
its resting contact relay 60 opens another point 
in its own original energizing circuit and at its 65 
working contact connects the trunk conductor 9 
to the local subscriber's talking conductor by 
Way of arnature 3, and Springs 58, 56 and 46. 
At armature 63 relay 60 closes a locking circuit for 
itself from Springs 53 before itS original energiz- 70 
ing circuit is opened, at arnature 64 opens the 
original energizing circuit of relay 70 as well as 
completing a circuit through the upper winding 
of relay TC from conductor 20 which is grounded 
at armature 75, and at armature 65 grounds con- 75 



O 

15 

20 

30 

2,020,816 
ductor 2 ? for. transfer purposes. The subscriber’s 
substation loop is now bridged across the trunk 
conductors 90 and 9 and automatically causes 
the disconnection of ringing current from the 
central office in the well known manner. 
relay 66 is connected in series with trunk con 
ductor 90 said relay now energizes from battery 
at the central office and at armature 68 completes 
a circuit for energizing busy relay 67. At arma 
ture 69 and its resting contact relay 67 discon 
nects ground from the trunk busy test conductor 
86 to prevent any other local subscriber from 
seizing this trunk and at its working contact 
connects the busy tone conductor 28 to con 
ductor 86 to give another i subscriber, attempting 
to take this trunk into use, a busy tone. 

In case another subscriber should attempt to 
take this trunk line into use by the operation of 
key TK-2 to answer this trunk call or to originate 
a trunk call, such subscriber will hear the busy 
tone. For example, assuming trunkline 2 is busy, 
then relay 67 is energized to disconnect ground 
from conductor 86 and connects busy tone in 
place thereof. Therefore, when the key TK-2 is 
operated, the relay Such as relay TO is operated 
but no circuit is completed for the trunk connect 
ing relay such as 60 because ground is removed 
from conductor 86 with the result that the calling 
local subscriber in this case is not connected to 
trunk 2 and hears the busy tone to inform him that 
the trunk is busy. 
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Returning now to the connection of subscriber 
it 5 to trunk #2, the subscribers receive talking 
battery from the central office and talk over the 
heavy talking conductors. After conversation 
and in response to the replacement of the hand 
Set on the cradle the key TK-2 and Spring as 
semblies are automatically restored to normal po 
sition at which time springs 5t, 52, 55, 56, 58 and 
59 are in the position shown in the drawings, 
while springs 53 and 54 are now open since the 
handset has been replaced. Cradle Springs CS 
and springs 5 and 56 open the talking circuit to 
the trunk and relay 66 and latter relay 67 deen 
ergize. At armature 69 relay 67 disconnects the 
busy tone from conductor 86 and connects ground 
in place thereof, to enable any local subscriber to 
seize this trunk in originating or answering a 
trunk call. Springs 53 open the locking circuit 
of relay 60 which now deenergizes and disconnects 
the trunk conductors from the local Subscriber's 
spring assembly as well as opening the circuit 
through the upper winding of relay 70. Relay 70 
likewise deenergizcs because its locking circuit 
through its lower winding is opened at Springs 55 
While the circuit through its upper Winding is 
opened at armature 64. The local subscriber's in 
dividual equipment including the Spring assem 
bies and the trunk relays are now in normal posi 
tion. , 

Since trunk it is identical to trunk #2 the 
local subscribers are signalled in a similar man 
ner and any local subscriber may anSWer an in 
coming call over trunk if f by operating key TK 
and removing the handset from the cradle. The 
operation of key TK-f operates all the Spring 
assemblies as described for TK-2 with the excep 
tion of spring 55 and therefore no circuit is com 
pleted for relay T0. In this case relay 60 is ener 
gized over the following circuit: from ground by 
way of resting contact of armature 79 and said 
armature, trunk busy test conductor 82, resting 
contact of armature T and said armature, resting 
contact of armature 6 and said armature, Springs 
5 and its working contact, Over the subscriber's 

Since 

5 
loop to springs 58 and 58, armature 62 and its rest 
ing contact, and through the winding of relay 60 
to battery. At armature 6 relay 60 disconnects 
from the trunk busying conductor 8 and con- - 
nects up to the trunk conductor 92, at armature 62 5 
Opens the original energizing circuit. of relay 60 
and connects up to the trunk conductor 93, at 
armature 63 completes a locking circuit for itself 
from grounded springs 53 as well as grounding--- 
conductor 22, at armature 64 opens the circuit to 10 - 
relay 70 to prevent its energization, and at arma 
ture 65 grounds conductor 2 for transfer pur 
pOSes. In a manner similar to that previously de 
Scribed the local subscriber's line loop is connected 
Over the heavy talking conductors to the trunk 15 
conductors 92 and 93 and relays 76 and 77 ener 
gize; relay 77 removing ground from conductor 
82 to prevent any other local subscriber seizing 
this trunk and placing the busy tone on a con 
ductor 82 to - give the busy tone to any local sub- 20 
Scriber attempting to thereafter seize the trunk. 
It being understood that the removal of ground 
from conductor 82 prevents the energization of the 
local Subscriber's individual trunking connecting 
relay, such as relay 60. The release of a con- 25 
nection over trunk if f after conversation is simi 
lar to that described for trunk if2. 

Outgoing trunk calls 

It will now be assumed that subscriber #5 de- 30 
sires to originate a call to a subscriber in the 
central office, and will therefore remove the 
handset from the cradle and operate trunk 
TK-f. In response thereto springs 53 and 54 
close and Springs 5, 52, and 56 are operated. 35 . 
In case trunk # is busy the subscriber will hear 
the busy tone over the following circuit: from 
busy tone conductor f 28, armature 79, conductor 
82, resting contacts of armatures 7 and 6 and 
Said arnatures, working contact and spring 5 40 
Over the Subscriber's loop to springs 56 and 58, 
armature 62 and resting contact and to battery 
through relay 60. Relay 60 does not energize 
Over this circuit and therefore the subscriber is 
not connected to trunk # 1. After hearing the 45 
busy tone the subscriber will release the key 
TK- and operate key TK-2 to close the same 
Spring assemblies as TK- and also to close 
Springs 55 to energize relay 70 over the circuit 
previously traced. Relay 70 disconnects trunk if f 50 
and prepares trunk #2 for connection. In Case 
trunk F2 is busy the Subscriber will heal the busy 
tone Over a circuit including armature 69 and its 
Working contact, conductor 86, working contact 
and armature 7, and thence over the subscriber's 55 
loop as previously described. The subscriber will 
now replace his handset and release the key 
TK-2 and relay 7 and wait for an interval be 
fore calling. 
In case the trunk it is idle when the sub- 60 

Scriber operated key TK-i to originate an out 
going call a circuit may then be traced for ener 
gizing relay 60 as follows: from ground at resting 
contact of arinature 9, coinductor 32, resting 
contacts of al'mature i? and G., Spring 5, over 65 
the calling Subscriber's loop, springs 56 and 58, 
armature 62 and resting contact, and through 
relay 60 to battery. Relay 66 energizes and locks 
connecting the local subscriber to trunk it? and 
relays 76 and 77 energize as previously described. 70 
In case trunk it extends to a manual exchange 
the operator will answer and complete the call 
and in case the trunk extends to an automatic 
eXchange the local subscriber waits for dial tone 
and then operates the calling device CD in ac-75 
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6 
cordance with the distant called Subscriber's 
number to operate Switches at the central Office 
to complete the connection. 
In a similar manner in case trunk #2 is idle 

when the subscriber operated key TK-2 to Orig 
inate an outgoing call relay 70 energizes from 
grounded spring 55 by Way of the normally closed 
springs controlled by armature 64 and locks as 
previously described. Relay 60 now energizes 
from ground at armature 69, by way of conductor 
86, working contact and armature 7, and over 
the circuit previously traced to battery through 

i relay 60. The operation of relays 60 and 70 con 
nects the calling subscriber to trunk F2 after 
which the trunk calls are completed as previously 
described. 

Holding circuit 

Any local subscriber can hold a trunk call while 
either making or answering a local call by re 
storing the operated trunk key to normal. The 
restoration of the trunk key without replacing 
the handset disconnects the local calling Sub 
scriber's loop from the trunk line and connects 
it to its local line and also closes a holding 
bridge for the trunk line. When the trunk key 
is restored springs 5 and 56 are restored to nor 
mal, while spring 52 and spring 53 (in case TK 
was operated) are held locked in operated posi 
tion by catch 57. Spring 53 maintains relay 60 
energized over its locking circuit and maintains 
conductor 22 grounded. In case TK-2 had been 
operated then spring 55 maintains relay 7) en 
ergized and Conductor 23 grounded. The hold 
ing circuit for either trunk may be traced from 
armature 2, Working contact and armature 6, 
through the impedance coil, locked springs 52, 
Springs 54, Springs 59 and 58, armature 62 and its 
working contact to armature 73. As will be seen 
springs 56, 58 and 59 are a make before break 
combination to insure the closing of the hold 
ing circuit before the trunk is disconnected from 
the subscriber's loop. The trunk connection is 
held over this holding circuit while the local Sub 
Scriber either originates or answers a local call 
and by the reoperation of the proper trunk key 
the local SubScriber can return to the trunk and 
release the local connection. Since the busy 
trunk relayS, Such as 67 and 77, are maintained 
energized while the trunk is being held the trunk 
is made busy to all other local Subscribers' lines. 

Transfer circuits 
A local Subscriber can transfer a trunk connec 

tion to any other local subscriber by releasing 
the trunk key thereby holding the trunk connec 
tion over the holding circuit and then connect 
ing With the desired local subscriber over the 
local finder connector links. The transfer ar 
rangement is designed so that only the called 
local Subscriber, after being called by the local 
Subscriber holding the trunk connection, can 
connect with the held trunk line, while all the 
other subscribers' lines are unable to connect to 
the held trunk line. If desired both local Sub 
Scribers may remain connected to the held trunk 
line and may also transfer the call to a third local 
Subscriber. 

It will now be aSSunned that local Subscriber 
#5 is connected in a trunk call to the central 
office over trunk it and that the central office 
Subscriber desires to converse With another local 

In Order 
to transfer the call Subscriber if 5 restores the op 
erated trunk key TK-f, thereby establishing the 

2,020,816 
holding circuit for trunk if f as previously de 
scribed. Since the local subscriber did not re 
place the handset, the subscriber's loop is con 
nected to the local line conductors 3 and 2 to 
cause the energization of common line relay 8 5 
and cut-off relay 4 in its first step as previously 
described. In the same manner as described for 
a local connection the finder F is Operated to 
find the calling local line and the Subscriber op 
erates the connector C to connect with and ring 0 
the called Subscriber, in this case the Subscriber . 
#4. When the called Subscriber answers the 
calling subscriber advises the subscriber #4 that 
such subscriber is wanted on a trunk connection 
over trunk it. Relay 60 energizes when the 15 
called subscriber answers and at armature 65 . 
completes a circuit for energizing the trunk con 
necting relay which is individual to Subscriber 
#4 and which corresponds to relay 60. This cir 
cuit extends from ground at armature 65 of re- 20 
lay 60 individual to subscriber 5 by way of con 
ductor 2, fifth finder bank contact and wiper 
04, armatures 65 and 99, connector wiper 0, 

conductor 22’ and through the winding of the 
trunk connecting relay individual to subscriber 25 
#4 to battery. The operation of this trunk con 
necting relay connects the talking conductors 
8 and 85 of trunk i? to the Spring assemblies in 
the sub-base of subscriber #4 in a manner ap 
parent from the similar Spring aSSemblies and 80 
Sub-base shown in detail in Fig. 1. The trunk 
connecting relay, similar to relay 60, also COm 
pletes its own locking circuit from ground at 
springs similar to springs 53 by Way of the arma 
ture similar to armature 63. From the fore- 85 
going it will be seen that subscriber F4 is pre 
pared for connection with trunk if in response 
to the operation of the subscriber's individual 
trunk connecting relay while trunk it is still 
maintained busy to all the remaining local Sub- 40 
scribers since no means is provided for energizing 
their individual trunk connecting relayS. In 
order to pick up the trunk connection, Subscriber 
it 4 will operate the trunk key for trunk it with 
out replacing the handset to the cradle. Sub- 45 
scriber #4 is now connected to trunk it over 
the trunk conductors 8 and 85, shown in Fig. 1, 
which are connected to conductors 8 and 85 
shown in Fig. 2 and from thence through the 
armatures on the trunk connecting relayS, Similar 50 
to relays 60 and 70, to the spring assemblies and 
subscriber's loop individual to the subscriber #4, 
similar to the spring assemblies and subscriber's 
loop shown in Fig. 1 individual to subscriber #5. 
Subscriber if 5 will now reoperate key TK- and 55 
reconnect with trunk F. When the Subscriber 
operates key TK-1 the finder connector link is 
restored to use in the Same manner as previous 
ly described and may be used on Subsequent calls. 
If desired subscriber #5 may remain connected 60 
to trunk it along with Subscriber it 4 or may 
release from the connection by replacing the 
handset on the cradle. This operation releases 
the spring assemblies and opens the locking cir 
cuit of relay 60 which deenergizes. Subscriber 65 
it 5 cannot come back on the trunk connection 
unless Subscriber it 4 calls Subscriber its locally 
while maintaining the trunk connection. The 
reason for this is apparent from the foregoing 
description because no circuit is provided for 70 
energizing relay 60 when the trunk it is busy. 
Subscriber #4 nay transfer the trunk connection 
to another local subscriber, if desired, in the same 
manner as just described. 

It will now be assumed that subscriber #5 is 75 
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connected in a trunk connection over trunk #2 
and that such subscriber desires to transfer the 
connection to Subscriber it 4. In this case in 
order to transfer the call, subscriber #5 restores 
the key TK-2 thereby establishing the holding 
circuit for trunk it2 as previously described. 
Relay 60 remains locked in energized position 
over spring 53, and relay 70 remains locked in 
energized position from ground at armature 5, 
armature 64 and its working contact, and through 
the upper winding of relay 70 to battery. The 
local connection to subscriber it is established 
over the finder connector link in the same man 
ner as previously described and when subscriber 
it answers relay 60 energizes and completes en 
ergizing circuits for both trunk COnnecting relayS 
individual to subscriber #4 since both conductors 
20 and 2 are grounded. The circuit for ener 
gizing the trunk connecting relay corresponding 
to relay O may be traced as follows: from ground 
at armature 75, conductor 20, fifth finder bank 
and wiper 03, armatures 64 and 98, wiper 09 
and fourth connector bank, conductor 23, through 
the normally closed springs controlled by the 
armature, similar to armature 64, and through 
the upper winding of the trunk connecting re 
lay, similar to relay 70, to battery. The circuit 
for energizing the trunk connecting relay, Similar 
to relay 60, is the same as that previously de 
scribed Over conductors 2 and 22". AS will be 
noted, the trunk connecting relays, Such as re 
lay 63, are slow to operate and therefore the 
relays, such as 70, energize and prepare locking 
circuits for themselves before the relays, such as 
relay 60, fully operate. When the trunk connect 
ing relay similar to relay 60 fully operates and 
locks as previously described, Such relay at the 
armature corresponding to armature 64 completes 
a locking circuit for the relay corresponding to 
relay 70. This locking circuit is similar to the 
locking circuit for relay TO shown in Fig. 1 which 
extends by way of armature 75, armature 64 and 
through the upper winding of relay '70. The op 
eration of the trunk connecting relays individual 
to Subscriber if 4 connects the talking Conductors 
83 and 84 of trunk it2 to the Spring assemblies 
in the sub-base of subscriber #4 preparatory to 
connecting trunk F2 to subscriber 4. In Order 
to pick up the trunk connection, subscriber #4 
will operate the trunk key for trunk #2 without 
replacing the handset. Subscriber #4 is now 
connected to trunk it2 over trunk conductors 83 
and 84, shown in Figs. 1 and 2, through the op 
erated armatures of the trunk connecting relayS 
to the spring assemblies and local line loop in 
dividual to Subscriber it 4. If desired. Subscriber 
#5 may reoperate key TK-2 and remain in the 
trunk connection with subscriber #4 or may re 
lease from the connection by replacing the hand 
set on the cradle. The replacement of the hand 
set on the cradle restores the Spring a SSemblies 
to normal and causes the deemergization of re 
lay 60 as previously described. At armature 64 
relay 60 opens the locking circuit of relay TO 
which now deemergizes. By the deemergization 
of relays 60 and 70 trunk #2 is made busy to Sub 
scriber #5 and such subscriber cannot return 
to the trunk connection unless called locally by 
another subscriber while such other Subscriber 
is holding the trunk connection. Subscriber it 4 
may transfer the trunk connection to other Sub 
scribers in the same manner as just described. 

Allotter operation 
A second local call by any local subscriber en 

7 
ergizes the common line relay 8 over conductor 
3 in a manner similar to that previously described. 
However, in this case since relay O is locked 
locally, a start circuit is now closed for start 
relay 20' of the second finder connector link. . . 
This circuit may be traced as follows: from 
grounded armature 9, armature 2 and its work 
ing contact, through the lower winding of relay 

, conductor f6, winding of start relay 29, 
armature 45, normal bank, contact and wiper 
08 to battery through the winding of the con 

nector motor magnet of the Second finder con 
nector link. A branch of this circuit may be 
traced from the Working contact of armature 
2, armature 5, through the upper winding of 5 
relay , armature 4, to conductor 6'. The two 
circuits traced through both lower and upper 
windings of relay assist each other to quickly 
energize relay . Another circuit is also closed 
by Way of armatures 9 and 2 by way of armature 20 
5 and conductor 6 for the start relay f2O of the 

first finder connector link, but since start relay 
20 is slow to operate relay will operate its 
armature f5 to open the circuit to relay 20 be 
fore the same can fully operate. In response to 25 
the operation of start relay 20' the finder of the 
Second finder-connector link is operated to find 

10 

the calling line after which the connector of the 
link is directively operated to connect With the 
called line in a manner similar to that previously 30 
described. When the finder finds the calling line 
the release relay in the second link, correspond 
ing to relay 30, energizes and at armature 32" 
grounds conductor 7' by Way of armature 22' to 
short circuit relay to thereby causing the latter 35 
relay to deenergize. This short circuit extends 
from grounded conductor 7 through the wind 
ing of relay 0 to ground at armature f3. The 
calling subscriber's cut-off relay, such as 4, is now 
fully operated so that the common line relay 40 
8 deemergizes to open the start circuit to the sec 
Ond link and when relay 0 is fully deenergized 
the start circuit for the first link is prepared at 
armature 2 and its resting contact. From the 
foregoing it will be seen that a two-relay allotter 45 
has been provided for alternately taking the two 
links into use on Successive calls. 
Some provision should be made for taking into 

use an idle one of the links when the other is 
busy although the said other link is prepared 50 
for seizure by the alternate two relay allotter. 
For example, it will be assumed that the first 
finder connector link shown in Fig. 2 is idle hav 
ing been Seized and released on a call of short 
duration Subsequent to the call now maintaining 55 
the second finder connector link busy. In this 
case in the two relay allotter relay O is locked 
in its energized position ready to seize the sec 
ond link. Now if a call should be originated at 
this time relay 8 will energize as before to close 60 
the start circuit. In this case since the second 
link is busy the start circuit therein is open 
at armature 4.5' or at the connector banks, with 
the result that neither the start relay 20' of the 
second link or relay if can energize. In this case 
the start circuit now extends from grounded ar 
mature 9, armature 2 and its working contact, 
armature 5 since relay ?i is not energized, con 
ductor 6, relay 20 of the first link and over 
the previously traced circuit to battery through 70 
the connector motor magnet 35. This same 
condition also exists in case of Open or dirty 
contacts in the start circuit. From the foregoing 
it will therefore be seen that the allotter seizes 
the first link instead of the second link when the 75 
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first link is idle and the second busy at a time 
when the allotter has been set to normally allot 
the second link. The reverse of these conditions, 
that is, the allotter seizes the second link instead 
of the first link when the second link is idle 
and the first busy at a time when the allotter has 
been set to normally allot the first link, is also 
provided for and in such cases the relay O would 
be in normal position. 

In case both the first and second links are busy 
the calling subscriber will not hear dial tone 
and Will either Wait until One of the links be 
comes idle or will replace the handset on the 
Cradle. m 

Having described the invention, What is con 
sidered to be new and is desired to have protected 
by Letters Patent will be set forth in the follow 
ing claims: 
What is claiinci is: m 
1. In a telephone system, a local excharge, a 

distant exchange, a trunk connecting Said ex 
changes, a plurality of local Subscribers' lines in 
said local exchange, a trunk connecting relay 
individual to each subscriber's line for connecting 
Such subscriber's line to Said trunkline, Subscriber 
controlled means for operating its individual 
trunk connecting relay to connect such sub 
scriber's line to said trunk line in case said trunk 
line is idle, and a relay in Said trunk operated in 
case the trunk is busy for preventing the opera 
tion of any trunk connecting relay in response to 
the cperation of said subscriber controlled means. 

2. In a telephone System, a local exchange, a 
distant eXchange, a trunk connecting said ex 
changes, a plurality of local Subscribers' lines in 
said local eXchange, a trunk connecting relay 
individual to each local line for connecting Such 
subscriber's line to said trunk line, a circuit com 
non to Said trunk connecting relays over which 
Said relays are energized, subscriber controlled 
means for completing said circuit to energize only 
its individual trunk connecting relay to connect 
Such SubScriber's line to said trunk line in case 
Said trunk line is idle, and a relay individual to 
Said trunk for opening Said circuit when the 
trunk is busy to prevent the energization of any 
trunk connecting relay in response to the opera 
tion of Said subscriber controlled means. 

3. In a telephone system, a local exchange, a 
distant eXchange, a trunk connecting said ex 
changes, a plurality of local subscribers' lines in 
Said local eXchange, a trunk connecting relay 
individual to each local line for connecting such 
Subscriber's line to Said trunk line, a circuit con 
non to Said trunk connecting relays over which 
said relays are energized, subscriber controlled 
means for Competing Said circuit to energize only 
its individual trunk connecting relay to connect 
Such Subscriber's line to said trunk line in case 
said trunk line is idle, a relay individual to said 
trunk for Opening Said circuit. When the trunk is 
busy to prevent the energization of any trunk 
connecting relay in response to the cperation of 
said subscriber controlled means, and a busy tone 
Source controlled by said individual trunk relay 
connected to a subscriber's line in response to the 
Operation of Said Subscriber controlled means 
when said trunk line is busy. 

4. In a telephone system, a local exchange, a 
distant exchange, a trunk connecting said ex 
changes, a plurality of local subscribers' lines in 
Said local eXchange, a trunk connecting relay in 
dividual to each local line for connecting such 
Subscriber's local line to said trunk line, a circuit 
for each of said individual trunk connecting re 

: at Such trunk line to prevent the energization of 

lays, individual subscriber controlled means for 
completing the circuit to energize its individual 
trunk connecting relay to connect such sub 
scriber's line to said trunk line in case said trunk 
line is idle, and a relay individual to said trunk is 
line for Opening said circuits when the trunk 
line is busy to prevent the energization of said 
trunk connecting relays in response to the opera 
tion of said subscriber controlled means. 

5. In a telephone system, a local exchange, a 10 
distant exchange, a trunk connecting said ex 
changes, a plurality of local subscribers' lines in 
said local exchange, a trunk connecting relay in 
dividual to each local subscriber’s line for con 
necting such subscriber's line to said trunk line, 15 
a circuit for each of said individual trunk con 
necing relays, each said circuit including a com 
mon portion individual to said trunk line, an 
Operating potential normally connected to said. 
common portion for producing current for ener-20 
gizing Said trunk connecting relays, a busy tone 
Source, a relay individual to said trunk line for 
disconnecting Said operating potential from said 
common portion to prevent the energization of 
said trunk connecting relays and for connecting 25 
said busy tone source to said common portion 
When Said trunk line is busy, and individual Sub 
scriber controlled means for completing its indi 
vidual circuit over said common portion and said 
operating potential to energize the subscriber's 30 
individual trunk connecting relay to connect such 
subscriber's line to said trunk line in case said 
trunk line is idle and for connecting said busy 
tone Source to said subscriber's line over said 
common portion in case said trunk line is busy. 35 

6. In a telephone System, a local exchange, a 
distant eXchange, a plurality of trunk lines con 
necting Said exchanges, a plurality of local sub 
scribers” lines insaid local exchange, a trunk con 
necting relay individual to each local line for 40 
cCnnecting Such Subscriber's line to said trunk 
lines, a circuit for each of said individual trunk 
Connecting relays, each circuit including a com 
mon portion individual to each of said trunk 
lines, an operating potential normally connected 
to Said common portion at each trunk line for 
providing current for energizing said trunk con 
necting relays, a busy tone source, a relay indi 
vidual to each trunk line for disconnecting said 
Operating potential from said common portion 

45 

50 

Said trunk connecting relays and for connecting 
Said busy tone source to Such common portion 
When Such trunk line is busy, and individual sub 
Scriber controlled means for each trunk line for 
Selectively connecting such subscriber's line to 
the trunk line corresponding to opeiated indi 
vidual subscriber controlled means by complet 
ing the individual circuit to energize the individ 
ual trunk connecting relay over said operating 
potential and Said common portion individual to 
Such trunk line in case such trunk line is idle 
and for connecting Said busy tone source to said 
Subscriber's line over said common portion indi 
Vidual to Such trunk line in case such trunk line 
is busy. 65 

7. In a telephone System, a local exchange, a 
distant exchange, a plurality of trunk lines con 
necting said eXchanges, a plurality of local sub 
Scribers' lines in Said local exchange, a plurality 
of trunk connecting relays individual to each 0 
local subscriber's line for connecting such sub 
Scriber's line to said trunk lines, individual sub 
Scriber controlled means for each trunk line for 
Selectively operating said trunk connecting re 
lays to connect such subscriber's line to the trunk 75 

55 
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line corresponding to the operated subscriber 
controlled means in case such trunk line is idle, 
and a relay individual to each trunk line oper 
ated in case the trunkline is busy for preventing 
the operation of one of said individual trunk 
connecting relays in response to the selective 
operation of any one of said individual Sub 
scriber controlled means in case said trunk line is busy. 

8. In a telephone system, a local exchange, a 
distant exchange, a trunk connecting said ex 
changes, a local subscriber's line in said local 
exchange having a local Substation line loop, a 
trunk connecting relay individual to said sub 
scriberºs line, subscriber controlled trunk con 
necting means, an individual circuit for energiz 
ing said relay including contacts on said relay 
and said substation loop completed responsive to 
the Operation of Said trunk connecting means, 
and means including said contacts and said trunk 
connecting means for connecting said trunk line 
to said substation loop in response to the opera 
tion of Said relay. 

9. In a telephone system, a local exchange, a 
distant exchange, a trunk connecting said ex 
changes, a plurality of local Subscribers' lines in 
said local exchange, each having a local substa 
tion line loop, a trunk connecting relay individual 
to each local subscriber's line, working contacts 
on each of said relays normally disconnecting 
said trunk line from said local subscribers' lines, 
an individual circuit for energizing each said 
relay, each circuit including resting Contacts on 
its individual relay and the Subscriber's local line 
loop, and subscriber controlled means for con 
necting said subscriber's local line loop to Said 
resting contacts to energize its individual relay 
to connect said working contacts and trunkline 
to said subscriber's local line loop. 

10. In a telephone System, a local exchange, a 
distant exchange, a plurality of trunk lines con 
necting said exchanges, a local subscriber's line 
in said local exchange having a Substation line 
loop, a trunk connecting relay individual to said 
subscriberºs line, subscriber controlled trunk con 
necting means for each trunk line, an individual 
circuit for energizing said relay including con 
tacts on said relay and said substation loop Com 
pleted responsive to the operation of any one of 
said subscriber controlled trunk connecting 
means, and means including Said contacts and 
the operated trunk connecting means for Con 
necting the Subitation loop to the trunk line cor 
responding to the operated trunk connecting 
means in response to the operation of Said relay." 

11. In a telephone system, subscribers' lines, a 
pair of finders having access to said lines, a relay 
allotter for normally preselecting said finders 
alternatively regardless of their busy or idle con 
ditions on Successive calls, and means responsive 
to the initiation of a call on One of said lines in 
case the preselected finder is busy for operating 
said allotter to seize the other finder if idle. 

12. In a telephone system, subscriber's lines, a 
pair of finders having access to said lines, a relay 
allotter for normally preselecting said finders al 
ternatively on successive calls, means responsive 
to the initiation of a call on One of said lines for 
operating the preselected finder if idle to con 
nect with the calling line, and means responsive 
to the initiation of a call on One of Said lines in 
case the preselected finder is busy for operating 
said relay allotter to seize the other finder if idle 
and operate such finder to connect with the call 
ing line, 

9 
13. In a telephone system, subscribers' lines, a 

pair of finders having access to said lines, a relay 
allotter for preselecting said finders, means re 
Sponsive to the initiation of a call on one of said 
lines for operating the preselected finder, if idle is 
to connect with the calling line, means responsive 
to said connection for operating said allotter to 
preselect the alternate finder regardless of its 
busy or idle condition, means responsive to the 
initiation of another call by another one of said to 
lines for operating the preselected alternate find 
er if idle to connect with this calling line, means 
responsive to this last connection for operating 
Said allotter to preselect the first finder regard 
less of its busy or idle condition, means for re- is 
leasing the alternate finder after conversation, 
and means responsive to the initiation of a third 
Call by any one of Said lines for operating the 
relay alotter to seize the alternate finder if idle 
and to operate it to connect with the calling line no 
in case the preselected first finder is still busy in 
Said first connection. 

14. In a telephone system wherein a plurality 
of Subscribers' lines are each inrovided with a 
trunk key for originating and answering trunk is 
calls over a trunk line connected to a distant 
exchange, a trunk connecting relay individual to 
each. Subscriber's line; means enabling the oper 
ation of such relay in response to the operation 
of its individual trunk key only if said trunk line 0 
is idle, for connecting said trunk line to such 
Subscriber's line; means for holding a trunk call 
while Such Subscriber completes a local connec 
tion to another local subscriber's line, and means 
responsive to the completion of said local con- 5 
nection for Operating the trunk connecting re 
lay individual to said other subscriber's line while 
said trunk is being held. 

15. In a telephone system wherein a plurality 
of subscribers' lines are each provided with a 40 
trunk key for originating or answering trunk 
calls over a trunk line connected to a distant 
exchange, a trunk connecting relay individual 
to each subscriber's line operated in response 
to the operation of its individual trunk key in 4s 
case Said trunk line is idle and inoperative in 
response to the operation of said trunk key in 
case Said trunk line is busy, each relay when 
Operated Connecting Said trunk line to the sub 
scriber's corresponding trunk key, means for so 
holding a trunk call while a subscriber com 
pletes a local connection to another subscriber's 
line, and means responsive to the completion of 
said local connection for operating the trunk 
connecting relay individual to said other sub- 55 
Scriber’s line. 

16. In a telephone System wherein a plurality 
of subscribers' lines are each provided with a 
trunk key for originating or answering trunk 
calls over a trunk line connected to a distant to 
exchange, a trunk connecting relay individual 
to each. Subscriber's line operated in response to 
the operation of its individual trunk key in case 
said trunk line is idle and inoperative in response 
to the operation of said trunk key in case said is 
trunk line is busy, each relay when operated 
Connecting said trunk line to the subscriber's 
corresponding trunk key, means for holding a 
trunk call while a subscriber completes a local 
connection to another subscriber's line, means re- 70 
Sponsive to the completion of said local connec 
tion for operating the trunk connecting relay in 
dividual to said other subscriber's line, and 
means thereafter responsive to the operation of 
the trunk key individual to said other sub- 5 
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scriber’s line for connecting said other sub 
scriber's line to said trunk line. 

17. In a telephone system wherein a plurality 
of subscribers' lines are each provided with a 
plurality of trunk keys for originating and an 
swering trunk calls over a plurality of trunklines 
connected to a distant exchange, a trunk con 
necting relay individual to each subscriber's 
line operated in response to the operation of any 
one of individual trunk keys if the trunk line 
corresponding to the operated trunk key is idle 
for connecting such trunk line to such sub 
scriber's line, means for holding a trunk call 
while a subscriber completes a local connection 
to another local subscriber's line, and means re 
sponsive to the completion of said local con 
nection for operating the trunk connecting relay 
individual to said other subscriber's line. 

18. In a telephone system wherein a plurality 
of subscribers' lines are each provided with a 
plurality of trunk keys for originating and an 
swering trunk calls over a plurality of trunk 
lines connected to a distant exchange, a trunk 
connecting relay individual to each Subscriber's 
line operated in response to the operation of any 
one of said individual trunk keys if the trunk 
line corresponding to the operated trunk key is 
idle for connecting such trunk line to Such Sub 
scriber's line, means for holding a trunk call 
while a subscriber, completes a local connection 
to another local subscriber’s line, means respon 
sive to the completion of Said local Connection 
for operating the trunk connecting relay indi 
vidual to said other subscriber's line, and means 
thereafter responsive to the operation of said 
other subscriber's trunk key corresponding to 
said held trunk for connecting said other sub 
scriber's line to said trunk line. 

19. In a telephone System wherein a sub 
scriber’s line is - provided - with a plurality of 
trunk keys for Originating and answering trunk 
calls over a plurality of trunk lines connected to 
a distant exchange, a trunk connecting relay 
individual to said subscriber's line, means for 
operating said relay in response to the operation 
of any one of Said individual trunk keys if the 
trunk line corresponding to the operated trunk 
keys is idle for connecting such trunk line to . 
said subscriber's line, and means for rendering 
said relay inoperative to connect Said trunk line . 
with said subscriber's line in response to the 
operation of said trunk key in case the trunk 
line corresponding to the operated trunk key is 
busy. 

20. In a telephone system wherein a plurality 
of subscribers' lines are each provided with a 
plurality of trunk keys for originating and an 
swering trunk calls over a plurality of trunk lines 
connected to a distant exchange, a first and a 
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second trunk connecting relay individual to each 
subscriber's line, means for operating the first 
of said trunk connecting relays only in response 
to the operation of a particular one of said in 
dividual subscriber's trunk keys to select the cor 
responding particular trunk line and prepare it 
for connection with such subscriber's line, means 
for operating the second of said trunk connect 
ing relays in response to the operation of said 
particular key or any other individual trunk con- 10 
necting key only in case the trunk line corre- . 
sponding to the operated trunk key is idle for 
connecting such subscriber's line to the trunkline 
corresponding to the trunk key operated, means 
for holding a trunk call while the subscriber 15 
completes a local connection to another local 
subscriber's line, and means responsive to the 
completion Of Said local connection for operat 
ing the corresponding trunk connecting relays 
individual to said other subscriber's line. ? 

21. In a telephone system, a local exchange, a . 
distant exchange, a trunk connecting said ex 
changes, a plurality of local subscribers' lines in 
said local exchange, means for completing local 
Connections between local subscribers' lines in- 25 
dependently of said trunk line, a trunk connect 
ing relay individual to each Subscriber's line for 
connecting such subscriber's line to said trunk 
line, subscriber controlled means for operating 
its individual trunk connecting relay to connect 0 
Such subscriber's line to said trunk line in case 
said trunk line is idle, and a relay in said trunk 
operated in case the trunk is busy for preventing 
the operation of any trunk connecting relay in 
response to the operation of said subscriber con- 85 
trolled means. 

22. In a telephone system, a local exchange, a 
plurality of individual local subscribers' lines in 
said local exchange, Subscribers' Substation cir 
cuits normally connected to their individual lines, 40 
means for completing local connections between 
local subscribers' Substation circuits over their 
individual lines, a distant exchange, a trunk 
connecting said exchanges, a trunk connecting 
relay individual to each subscriber's substation 45 
circuit for connecting such subscriber's substa 
tion circuit to said trunk line, subscriber con 
trolled means for disconnecting the subscriber's 
Substation circuit from its individual line and for 
operating its individual trunk connecting relay 50 
to connect such subscriber's substation circuit to 
said trunk in case the trunk is idle, and a relay 
in said trunk operated in case the trunk is busy 
for preventing the operation of any trunk con 
necting relay in response to the operation of said 55 
subscriber controlled means. 
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