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The present invention relates to automatic 
telephone systems in general, but relates more 
particularly to small systems of this character 
commonly known as private automatic ex 
changes. These systems are as a rule pri 
vately owned by individuals or corporations 
and are installed in factories or other estab 
lishments for providing local service between 
a small number of local telephone lines and 
for establishing connections over, trunk cir 
cuits to the main office of the telephone com 
pany's net-work. . . 
The object of the invention is to provide 

means whereby a minimum number of switch 
ing devices will be employed at the branch 
exchange for completing the desired tele 
phone connections, and which will enable the 
equipment in such exchanges to be manufac 
tured very cheaply while retaining all of the 
features necessary for modern high-class and 
dependable telephone service. 
One of the features of the invention relates 

to the improved circuit arrangements of a 
link circuit comprising a numerical forward 
selecting switch for connecting with a called 
line and a non-numerical line finder switch 
for finding the calling line. 
Another feature relates to the circuit ar 

rangements of an improved trunk finder. 
which will enable the trunk finder to be used 
as a finder switch on outgoing calls and as a 
directively controlled connector switch on in 
coming calls. a . 
A E. feature relates to a group of 

common control relays which are common to 
more than one trunk finder and which control 
the trunk finders to complete the connection 
to the desired local subscriber's line. Other features, including supervision on 
trunk calls and night service, are mainly im 
proved circuit details and will, together with 
the ones named above, be explained herein after, reference being had to the accompany. 
ing drawings which comprise Figs. 1 to 3, in 
clusive, and which show by means of the usual circuit diagrams a sufficient amount of ap 
paratus used in systems embodying the fea 
tures of the invention to enable the invention 
to be understood. 

Fig. 1 of the drawings diagrammatically 

shows two automatic substations A and A', 
together with their individual cut-off relays, 
and a common line relayLR which is common 
to all the subscribers' lines, and a finder con 
nector link circuit. The line circuit of each 
subscriber's line terminates in the banks of 
the finders, such as the finder F, and in the 

55 

banks of the connectors, such as the connector 
C. Near the bottom of Fig. 1 in the dotted 
rectangle is shown the individual cut-off re 
lay for the attendant's station which is shown 
in Fig. 3. - 

Fig. 2 diagrammatically shows a two-way 
trunk circuit TC extending from a distant 
automatic exchange and terminating at the 
local exchange in the trunk finder TF, the 
banks of which are connected in multiple 
with the banks of the connectors, such as C, 
Fig. 1. Relay 186 near the bottom of Fig. 
2 is a relay which is common to the trunk 
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finders, such as TF, and which controls the 
starting leads to the trunk finders, as will 
be explained hereinafter. In order not to 
unduly complicate the drawings only one 
trunk circuit and one trunk finder has been 
shown. In case of two or more trunk cir 
suits the “out' start conductor, such as con 
ductor 177, would extend through to the sec 
Ond trunk circuit and terminate therein in 
an armature spring similar to armature 
spring 154. However, as shown in the draw 
ings, the "out' finder start conductor termi 
nates in a terminal 194 and is jumpered by 
jumper 195 to terminal 193. Jumper 195 is 
shown in this manner so as to designate the 
start circuit extending through two or more. 
trunk circuits and back to terminal 193 which 
is connected to the common relay 186. 
At CTR in Fig. 3 there is diagrammatical 

ly shown the common trunk relays which are 
common to the trunk finders, such as TF, and 
which relays are controlled by an attendant 
on incoming calls over the trunk circuits, 
such as TC, to directively control the opera 
tion of the trunk finders, such as TF, to con 
nect with and ring the desired called line. 
The conductors 172, 174, 175, and 176 are 
common conductors extending to all of the 
trunk finders while the answer control con 
ductor 173 is individual to a particular trunk 
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finder. A similar answer control conductor 
173 is provided for another trunk finder and 
is diagrammatically shown directly above 
relay 224. The remainder of the apparatus 

is shown in Fig. 8 is located at the attendant's cabinet. The answer lamp 203, the Super 
visory lamp 204, the release key RK the an swerkey.AK. and the night key NR are in 
dividual to the trunk circuit TC shown in 
Fig. 2. Similar answering, and supervisory 
lamps as well as release and answering keys 
are provided at the attendant's cabinet for 
the other trunk circuits. Relay 207 is a re 
lay common to all of the keys for controlling 

is the buzzer 222 to signal the attendant. Near 
the bottom of the figure there is shown a 
group of conductors which extend through 
the keys associated with the second trunk circuit. Terminals 290 and 292 and jumper 

20 291 diagrammatically show how the buzzer 
: connection lead 268 is looped through the 
various trunk keys to control the circuit 
of the buzzer 222. At the extreme right of 
Fig. 3 there is shown the attendant's substa 

25 tion phone which is of the so-called mono 
phone cradle-type. The springs 221 and 
222 are shown in normal position with the 
monophone resting on the cradle. These 
springs close when the monophone is removed 

30 from the cradle. The usual receiver and 
transmitter as well as the calling device CD 
are diagrammatically shown in the usual 
manner. At LK is shown the line key by 
means of which the attendant may call or 

35 be called in the same manner as a local tele 
phone line. At 282 is shown the attendant 
ringer by means of which the attendant is 
signaled when called as a local subscriber. 

. The attendant's cabinet consists of a flat-top 
40 cabinet on which is mounted the monophone 

and the various lamps and keys. 
The automatic substations A and A are 

similar to each other and each has the usual 
signaling, talking, and switch-controlling in 

45 strumentalities. The line circuits in which 
the lines of each substation terminate are all 
similar and each has an individual cut-off 
relay, such as cut-off relay 4. 
The mechanism of the finders such as F 

50 and TF, and the connectors, such as C, is of 
the well-known rotary type, commonly used 
for rotary line switches, and wipers of which 
move in a forward direction only and remain 
in the position last used. The circuit details 

55 of the connector Care somewhat different 
from the finders in that a pair of off-normal 
springs are provided in order to return the 
connector to its normal, or home, position 
after each connection. The trunk finders 

CO are also provided with off-normal springs, 
the purpose of which is to cause the trunk 
finders to be returned to their normal posi 
tions before they are directively operated as 
a connector to complete a connection to a 

C1 called line. In Figs. 1 and 2 wherever cor 

ductors terminate in reference characters en 
closed in a circle it will be understood that 
these conductors are to be connected to sim 
ilarly marked conductors. 
In the case illustrated, applicant has 

elected to show a system having a maximum 
capacity of nine local telephone lines and two 
trunk lines, although only one trunk line is 
shown. The equipment necessary for this ex 
change would be two finder connector links, 
such as shown in Fig. 1, and two trunk find 
ers and trunk circuits, such as shown in Fig. 
2. With this equipment it is possible to have 
two local and two trunk connections estab 
lished at the same time, it being understood 
that the capacity of the finders and con 
nectors could be readily increased for a larger 
number of lines if needed. In this case the 
finders and connectors would probably be 
25-point switches and would have access to 
twenty-four local lines. In case the capacity 
was increased it would probably be advisable 
to increase the number of finder connector 
links. . - - - 

Having briefly described the apparatus in 
volved in a system of this type, a detailed de 
scription of the operation will now be given. 
For this purpose, it will be assumed that sub 
scriber A wishes to obtain connection with 
subscriber A. When the subscriber at sub 
station A removes his receiver to initiate a 
call, a circuit is completed for the common 
line relay LR and the cut-off relay 4 as fol 
lows: from ground through the winding of 
relay LR, conductor 3, armature 7, through 
the calling substation loop, armature 5, 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 its 
upper winding alone, armature 6 is the onl 
armature which is operated. Cut-off relay 
4, therefore, may be considered as a two-step 
relay in that it operates only its armature 6 
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on its first step and its armatures 5 and 7 on 
its second step when a circuit is closed for its 
lower winding. Cut-off relay 4, therefore, 
operates its armature 6 in its first step and 
prepares a circuit for its ower winding which 
is closed when the finder finds the calling. 
line. Common line relay. LR, is operated 
over the above-traced circuit and closes a cir 

10 
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cuit for the finder start relay 15 as follows: 
ground by way of armature 41, armature 36 
and its resting contact, and winding of finder 
start relay 15 to battery. Relay 15, upon 120 
energizing, at armature 33-closes a circuit for 
energizing differential relay 12; and at arma 
ture 34 prepares a testing circuit for stopping 
the finder on the calling line. Differential 
relay 12, upon energizing, at armature 25 
closes a self-interrupting circuit for stepping 

- magnet 23. Magnet 23 interrupts its own 
circuit and steps the wipers 8, 9, 10, and 11 
in search of the calling line. When wiper 10 
engages the bank contacts in which conductor 130 
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88 terminates, said wiper will encounter a 
battery potential which extends through the 
lower winding of cut-off relay 4 and the re 
sistance Rin parallel for energizing the lower 
winding of differential relay 12 and for 
energizing relay13. Relay 12, being differ 
entially wound, immediately deenergizes and 
opens at armature 25 the stepping circuit of 
magnet 23, thereby stopping the wipers of 
the finder on the line of the calling subscriber 
A. Relay 13, upon energizing, at armature 
26 closes a circuit for energizing relay 16. 
A circuit is also closed from ground at arma 
ture 26 for stepping magnet 24 but due to the 
high resistance 44, stepping magnet 24 is not 
operated. Relay 16, upon energizing, at ar 
mature 36 opens the start circuit to the slow 
acting relay 15 at its resting contact, and at 
its working contact transfers the start lead 
over conductor 80 to the next finder con 
nector link. The start relay, similar to relay 
15 in the next finder connector link, is also a 
slow-to-energize and slow-to-release relay 
and, therefore, this relay will not completely, 
energize to start the next finder because the 
common line relayLR will deenergize and 
open the circuit of this relay before it can 
operate its armature. At armatures 37 and 
38 relay 16 closes a point in the two talking 
conductors and also closes a circuit for line 
relay 17. At armature 39 relay 16 connects 
ground to test wiper 10 which extends by 
way of conductor 88 and armature 6 to the 

35 

energizes. 

lower winding of cut-off relay 4, thereby com 
pletely energizing the cut-off relay through 
its second step to cut off the circuit of the 
common line relay LR which thereupon de 

At armature 39 the circuit 
through the upper winding of differential 
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relay 12 is opened and at the working contact 
of armature 39 the lower winding of differ 
ential relay 12 and the winding of relay 13 
are temporarily short-circuited. This short 
circuit prevents the reenergization of dif 
ferential relay 12 and causes relay 13 to de energize and open the original energizing cir 
cuit of relay 16. At armature 40 relay 16 
closes a temporary locking circuit for itself 
extending by way of armature 35, Relay 
15, being slow to deenergize as well as slow 
to pull up, maintains its armature 35 in oper 
ated position for a short period of time or 
long enough to permit line relay 17 and re 
lease relay 18 to energize to maintain relay 
16 locked up. The circuit for energizing 
line relay 17 may be traced as follows: 
ground by way of the lower winding of relay 
17, armature 38, armature 28, line wiper 9, 
conductor 2, the calling loop at substation A, 
conductor 1, line wiper 8, armature 27, arma 
ture 87, and through the upper winding of 
relay 17 to battery. Line relay 17, upon ener 
gizing, at armature 42 opens the normal 
short circuit around relay 18 and also closes 
an energizing circuit for relay 18 as follows: 

minates. 
gizing, at armature 51 opens a point in the 

places another 
cuit in case relay 21 should be energized 

ground by way of armature 42, winding of 
release relay 18, armature 68, and winding of stepping magnet 24 to battery. Stepping 
magnet24 does not energize in this circuit on 
account of the high resistance of relay 18. 
At armature 43 line relay 17 opens a point 
in the circuit of slow-acting relay 19. Re 
lease relay 18, upon energizing, at armature 
45 prepares a circuit for switching relay 22; 
at armature 46 prepares a circuit for relay 
19; at armature 47 also prepares a circuit 
for relays 19 and locking circuits for relays 

s 

20 and 21; at armature 48 prepares another . 
point in the circuit for relay 19; and at arma 
ture 49 and its working contact completes the 
locking circuit for relay 16 before slow-act 
ing relay 15 has had time to deemergize. 

It will be noted that as soon as relay 16 
energizes the calling subscriber receives the 
dial tone over the following circuit: dial 
tone lead by way of resting contact of arma 
ture 61 and said armature; armature 67, con 
denser c, armature 38, and thence over the 
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calling loop as previously described. When 
the calling subscriber A hears the dial tone he 
may then dial the number of the desired sub 
scriber's line; in this case, since the desired 
called subscriber is A, the subscriber will 
dial the digit 4. Responsive to the operation 
of the calling device CD at substation Athe 
circuit of line relay 17 is interrupted for a 
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E. of times and said relay accordingly eenergizes and energizes a corresponding 
number of times. Each time line relay 17 de 
energizes, a circuit may be traced for energiz 
ing slow acting relay 19 and stepping mag 
net 24 as follows: ground by way of arma 
ture 47, armature 59 and its resting contact, 
armature 46, armature 43, through armature. 
48 to slow-acting relay 19 to battery; another 
path extends by way of armature 46 and 
thence by way of the normally closed springs 
controlled by armature 42, armature 68, and 
winding of stepping magnet 24 to battery. 
At the normally closed springs controlled by 
armature 42, relay 18 is short circuited, there 
by rendering said relay slow to release. By 
the operation of the stepping magnet 24 the 
wipers of the connector C are rotated step 
by-step until they come to rest in engage 
ment with the fourth set of bank contacts, or 
in this case in engagement with the bank con 
tacts in which the line of substation A' ter 

Slow-acting relay 19, upon ener 

circuit of switching relay 22 so that relay 22 
will not energize while the test wiper 73 is 
passing over idle contacts; at armature 52 

ound on the impulsing cir 
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while the test wiper 73 is passing over 
grounded contacts. Relay 19, due to its slow 
to release characteristics, maintains its arma tures operated during the impulsing period. 
Off-normal springs 70 close responsive to the 3. 
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first step of the wipers and provides an ad 
ditional holding ground for relay 16 as well 
as preparing a circuit for returning the con 
nector wipers to normal position after con 
versation. 
The further operation now depends upon 

whether the line of substation A is idle; or 
busy. In case the line of substation A is busy 
in another connection, ground will be present 
on the bank contacts engaged by test wiper 
73 and a circuit will be closed for the busy 
relay 21 as follows: ground by way of wiper 
73, armature 29, armature 51 and its working 
contact, resting contact of armature 65 and 
said armature, and winding of busy relay 21 
to battery. Relay 21, upon energizing, at 
armature 57 opens a point in the circuit of 
relay 20; at armature 58 opens a point in the 
circuit of switching relay 22; at armature 
59 prepares a locking circuit for itself which 
will be closed as soon as slow acting relay 
19 deenergizes; and at armature 61 substi 
tutes busy tone for the dial tone whereupon 
the calling subscriber A is given the busy 
tone over the circuit previously traced for 
giving the subscriber the dial tone. A short 
interval thereafter slow acting relay 19 de 
energizes and at the normally closed springs 
controlled by armature 51 completes the lock 
ing circuit for busy relay 21 as follows: 
ground by way of armature 47, armature 59 
and its working contact, normally closed 
springs controlled by armature 51, arnature 
65, and winding of busy relay 21 to battery. 
When the calling subscriber hears the well 

known busy tone he will replace his receiver 
thereupon opening the circuit of line relay 
17. Line relay 17, upon deemergizing, at the 
normally closed springs controiled by arma 
ture 42 places a short circuit around release 
relay 18 whereupon the latter relay after an 
interval releases. Relay 18, upon deenergiz 
ing, at armature 47 opens the locking circuit 
of busy relay 21 whereupon the latter relay 
deenergizes. At armature 49 relay 18 con 
pletes a circuit for stepping magnet 24 as foll 
lows: ground by way of off-normal springs 70, 
armature 49 and its resting contact, inter 
rupter springs of stepping magnet 24, arma 
ture 68, and winding of magnet 24 to bat 
tery. Stepping magnet 24 energizes over this 
circuit and interrupts its own circuit to step 
the vipers of the connector switch Caround 
to normal position or until the off-normal springs 70 open, thereby opening the circuit 
of magnet 24. As soon as the off-normal 
springs 70 open the locking circuit of relay 
16 is also opened and said relay deemergizes. 
All of the apparatus in the finder connector 
link is now in normal position and may be 
used for completing other calls. 

It will now be assumed that the line of sub 
station A' is idle when the wipers of connec 
tor C are operated in engagement therewith. 
In this case the busy relay 
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ated and when slow-acting relay 19 deener 
gizes a circuit may be traced for energizing 
the switching relay 22 as follows: ground by 
way of the lower winding of switching relay 
22, armature 58, armature 45, resting contact 
of armature 51 and said armature, armature 
29, test wiper 73, fourth bank contact acces 
sible to wiper 73, conductor 77, and through 
the lower winding of cut-off relay 84 to bat 
tery. Switching relay 22, upon energizing, 
at armatures 62 and 63 prepares a point in 
the ringing and talking circuit; at armature 
64 grounds the fourth bank contacts engaged 
by wiper 73 in order to make the line of sub 
station A' test busy to other switches; and for fully energizing cut-off relay 84 at arma 
ture 65 prepares a circuit for relay 21; at 
armature 66 completes a locking circuit for 
itself from ground at armature 47 through 
its upper winding; at armature 67 discon 
nects the busy and dial tone leads; and at 
almature 68 opens a point in the circuit of 
stepping magnet 24 to prevent subsequent 
stepping of this magnet. The cut-off relay 
84 is energized over the above circuit and at 
armatures 85 and 87 disconnects itself and the 
common line relay LR from the line conduc 
tors 81 and 82. At armature 86 a circuit is 
closed for grounding conductor 76 which ter 
minates in the finder banks. 

Since the calling subscriber. A does not 
hear the busy tone he will dial ring the 
called subscriber A'. In order to dial ring 
the called subscriber, subscriber A operates 
his calling, device in accordance with the dial 
ring digit which may be either the digit 2 or 
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the digit 8. In case the calling subscriber 
uses the digit 2 to dial ring the called line 
the bell of the called subscriber's line would 
ring for only a short interval of time, while 
if the digit 0 was used the bell of the called line would ring for a predetermined longer 
period of time. In this manner it is shown 
that it is possible to have two parties on the 
same line and that they may be signalled by 
codes of either short or long ringing im 
pulses. However, in this case since only one 
subscriber is shown assigned to a telephone 
line it is immaterial which digit is used to 
dial ring the called line. Responsive to the 

E. of the calling device the line relay 17 is again intermittently operated and again 
causes the energization of slow-acting relay 
19. The slow-acting relay, upon energizing, 
at armature 50 completes a circuit for busy 
relay 21 which is now used as a ringing re 
lay. The circuit for energizing the relay 21 
may be traced as follows: ground by way of 
armature 50, armature 55, working contact 
of armature 65 and said armature, and wind ing of relay 21 to battery. Relay 21, upon en 
ergizing, at armature 57 completes a circuit 
for ringing the called subscriber A' as foll 
lows: from generator lead Gen. by way of the 
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21 will not be oper- working contact of armature 57 and said 
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armature, armature 53, armature 62, wiper 
71, conductor 81, through the called line ring 
er and back to conductor 82, wiper 72, arma 
ture 63, and armature 54 and its resting con 
tact to ground. A short interval after the 
dialling impulses cease, slow acting relay 19 
deenergizes and opens the circuit of relay 21 

10. 
again dial ring the called line and again ring 

2) 

2 5 

whereupon the latter relay also deenergizes. 
In case the called subscriber does not imme 
diately answer the calling subscriber may 
the bell of the called station. 
When the called subscriber A' answers by. 

removing his receiver during a non-ring pe 
riod or silent period a circuit may be traced 
for energizing relay 20 as follows: from 
ground by way of resting contact of arma 
ture 54 and said armature, over the previously 
traced circuit, this time, however, including 
the transmitter and receiver in bridge of the 
line and including armature 57 and its back 
contact through the lower winding of relay 20 
to battery. Relay 20, upon energizing over 
the above-traced circuit, at armatures 53 and 
54 completes the talking circuit; at arma 
ture 55 opens a point in the circuit of relay 
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21 so that any further impulses will not 
operate relay 21; and at armature 56 com 
pletes a locking circuit for itself extending by 
way of grounded armature 47. Calling sub 
scriber A and called subscriber A' are now 
connected and may talk over the talking con 
ductors which are shown in heavy lines. 
Both subscribers receive their talking bat 
tery from the windings of line relay 17. 
After conversation and when both sub 

scribers replace their receivers, relay 17 de 
energizes and again causes the deenergization 
of sleeve relay 18. Relay 18, upondeener 
gizing, opens the locking circuit of relays 20 
and 22 at armature. 47 and also closes at 
armature 49 the local circuit for returning 
the connector switch wipers to their normal 
positions. The release of the finder connet 
tor link is accomplished in the same manner 
as previously described. All apparatus is 
now in normal position and is made avail 
able for other calls. - 
Having described in detail the manner in 

which a local connection is completed a de 
tailed description of the operation that takes 
place when allocal subscriber calls a subscriber 
in the main exchange will now be given. In 
making outgoing calls to the main exchange 
the local subscriber must first prefix the digit 
“0” before dialling the regular telephone 
number of the main exchange subscriber's 
line. 

that subscriber. A desires to complete a con 
nection with a main exchange subscriber's 
line and responsive to'the removal of the re 
ceiver at substation. A the common line relay 
LR and cut-off relay 4 operate in the safhe 
manner as previously described to cause a 

For convenience, it will now be assumed 

S 

finder to find the calling line. Assume that 
the finder F in Fig. 1 is the finder to be used 
and in case the wipers of the finder are rest 
ing on the line of substation. A the finder will immediately switch through in the same man 
ner as previously described. Responsive to 
the subscriber Adialling the digit “0” the 
connector C is directively operated in the 
same manner as previously described to set 
the wipers on the tenth set of bank contacts. 
Now when relay 19 falls back shortly after the 
cessation of impulses a circuit may be traced 
for energizing switching relay 22 and start 
relay 110 (Fig. 2) in series as follows: from 
ground by way of the lower winding of 
switching relay 22, armature 58, armature 45, 
resting contact of armature 51 and said arma 
ture, armature 29, wiper 73, tenth bank con 
tact, conductor 75, normally closed springs 
controlled by armature 188, “in” start conduc 
tor 178, armature 154 and its resting contact, 
armature 135 and its resting contact, and 
winding of start relay 110 to battery. 
Switching relay 22 energizes and operates its 
armatures in the same manner as previously 
described. In the trunk circuit TC, Fig. 2, slow-to 
energize relay 110, upon energizing, at ar 
mature 136 closes a circuit for energizing 
differential relay 107; at armature 138 
grounds night service control conductor 179 
and prepares a temporary locking circuit for 
switch-through relay 109; and at armature 
139 prepares a testing circuit for stopping 
the trunk finder when the trunk finder finds 
the calling line and finder connector link. 
Differential relay 107, upon energizing, at 
armature 125 closes a self-interrupting cir 
cuit for the stepping magnet 105 of the trunk 
finder TF. Responsive to the operation of 
the stepping magnet 105 the wipers of the 
trunk finder are moved step-by-step in search 
of the calling finder connector link. When 
wiper 103 of the trunk finder TF encounters 
the bank contact in which conductor 83 ter 
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minates a circuit may be traced including 
relay 14 in the finder connector link and re 
lays 107 and 108 in the trunk circuit TC as 
follows: E. Ed on the tenth bank con tacts engaged by wiper 74 of the connector 
C (Fig. 1), armature 60, lower winding of . 
relay 14, wiper 11, conductor 83, fifth bank 

115 

contact engaged by test wiper 103, arma . 
ture 139, normally closed springs controlled 
by armature 131, lower winding of differen 20 
tial relay 107, and through the winding of . 
relay 108 to battery. Relay 107, being dif 
ferentially adjusted, immediately releases its 
armature 125 and stops the wipers of the 
trunk finder on the engaged bank contacts 
or in this case on the bank contacts in which 

125 

the line of substation A terminates. Relay 
108, upon energizing over the above-traced 
circuit, at armature 126 closes a circuit for 
energizing relay 109. Relay 109, upon ener 130 
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gizing, at armatures 127 and 128 completes a 

other switches which have access thereto. At 
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point in the talking circuit and also com 
pletes a circuit for energizing relay 111. At 
armature 129 relay 109 opens the circuit 
through the upper winding of differential 
relay 107 at its back contact arid at its front. 
contact connects ground to conductor 89 to 
maintain the line of substation. A busy to 
armature 130 relay 109 completes a locking 
circuit for itself, extending from grounded 
armature 138; at armature 131 opens the cir 
cuit extending through the lower winding of 
differential relay 107 while maintaining the 
circuit for relay 108; at armature 132 opens 
a point in the circuit for stepping magnet 
05; and at armature 135 opens the circuit 
of slow-acting start relay 110 at its resting 
contact and at its working contact transfers 
the start lead to the next trunk circuit or 
to the common relay 186 in case the second 
trunk circuit is in use. The circuit for en 
ergizing relay 111 may be traced as follows: 
from ground by way of the normally closed 
springs controlled by armature 146, armature. 
128, resting contact of armature 119 and said 
armature, wiper. 101, conductor 2, over the 
loop at substation A, conductor 1, wiper 100, 

ing slow-to-release relay 113; and at arma 

armature 118 and its resting contact, arma 
so ture 127, relay 111, conductor 170, and to 

battery at the main exchange. Relay 111, 
upon energizing over the above-traced cir 
cuit, at armature 140, completes a circuit for 
energizing release relay 112. Relay 112, upon 
energizing, at armature 141 opens a point 
in the circuits of relays 115 and 116; at ar 
mature 142 completes a circuit for energiz 
ture 143 completes a locking circuit for re 
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the main exchange. 

SS 

lay 109 before slow-acting relay 110 has had 
time to fall away. The circuit for energizing 
relay 113 may be traced as follows: from 
ground at the main exchange, conductor 171, 
normally closed springs controlled by arma 
ture 147, armature 142, and winding of re 
lay 113 to battery. Relay113, upon energiz 
ing over the above-traced-circuit, at arma 
ture 146 prepares a point in the talking cir 
cuit; and at armature 147 completes a lockin 
circuit for itself independent of ground from 

Returning now to Fig.1 and when relay 14 
was energized responsive to the trunk finder 
finding the finder connector link, relay 14 at 
armatures 27 and 28 opens the circuit of line 
relay 17; at armature 29 includes the resist-. 
ance 32 in the circuit of relay 110; and at ar 
mature 31 completes a locking circuit for 
itself from grounded armature 40. Line re 
lay 17, upon deenergizing, at the normally 
closed springs controlled by armature. 42 
short circuits the release relay 18, whereupon 
the latter relay releases and opens the lock 
ing circuit of relay 22 and closes the local step 
ping circuit for magnet 24 for returning the 
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wipers of the connector C to their normal 
positions as previously described. When 
the wipers of the connector C are returned to 
their normal position the off-normal springs 
70 open the locking circuit of relay 16 where 
upon relay 16 and then relay 14 deenergize 
to render the local finder connector link avail 
able for use on other calls. 
When the line of substation A is Cl 

through to the main exchange by the opera 
tion of relay 113, Fig. 2, the line switch in 
dividual to this trunk line at the main ex 
change hunts for and connects with an idle 
first selector from which dial tone is transmit 
ted back over the trunkline in the well known 
manner. As soon as subscriber A hears the 
dial tone the subscriber will dial the main ex 
change subscriber's telephone number and 
the automatic switches in the main exchange 
will respond thereto and complete the connec- 8: 
tion to the desired line. Talking battery is 
furnished from the connector in the main ex 
change for both the P.A.X. subscriber and 
the main exchange subscriber. 
After conversation and responsive to the 

main exchange subscriber replacing his re 
ceiver, the connector in the main exchange, being a release-by-last-party connector, is 
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prepared for release. When subscriber Are 
places his receiver the circuit of relay 111 is 
opened whereupon said relay deenergizes and 
at armature 140 opens the circuit of release re 
lay 112. Relay 112, upon deenergizing, at 
armature 142 opens the circuit of slow-to-re 
lease relay 113 and at armature 143 opens the 
circuit of relay 109. Relay 109, upon deen 
ergizing, at armatures 127 and 128 opens 
points in the talking circuit; at armature 129 
removes ground from test wiper 102 and con 
ductor 89; at armature 132 prepares a circuit 
for magnet 105; and at armature 135 rees 
tablishes the starting circuit for relay 110. 
The trunk circuit TC and the trunk finder TF 
are now in normal position, it being under 
stood however, that the wipers of the trunk 
finder TF remain in engagement with the 
bank contacts of the line last used and do not 
at this time return to their normal positions. 

g The trunk finder TF and the trunk circuit TC 
may now be used for completing other con 
nections. 
Having described the detailed operation 

which takes place when there is an idle trunk 
finder and an idle trunk circuit, a description 
will now be given of the operation which 
takes place in case all of the trunk finders and trunk circuits are busy when an attempt 
is made to extend a connection to the main 
exchange. It will now be assumed that sub 
scriberA attempts to make an outgoing call 
when all the trunk circuits and trunk finders 
are busy. In this case the finder F and con 
nector C are operated in the same manner 
as previously EEE to the re moval of the receiver and the dialling of the 
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digit “0”. In this case, since all of the trunk 
finders and trunk circuits are busy, a circuit 
may be traced for energizing relay 22 of con 
nector C and said common relay 186 (Fig.2) 
in series when slow acting relay 19 deener 
gizes after the cessation of impulses. This 
circuit may be traced as follows: ground by 
way of the lower winding of switching relay 
22, armature 58, armature 45, armature 51, 
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armature 29, wiper 73, conductor 75, nor 
mally closed springs controlled by armature 
188, conductor 178, armature 154 and its rest 
ing contact and armature 135 and its working 
contact in case the trunk circuit is busy on 
an outgoing call to the main exchange or, by 
way of armature 154 and its working contact 
in case the trunk circuit is busy on an in 
coming call, outgoing start conductor 177, 
terminal 194, through the jumper 195 indi 
cating a chain circuit similar to armatures 
154 and 135 in the second trunk circuit to 
terminal 193, and through the winding of re 
lay 186 to battery. Relay 22 energizes in the 
same manner as previously described and 
at armature 64 connects direct ground to 
conductor 75 for fully, operating relay 186. 
Relay 186 is a slow-to-energize relay and 
when a circuit is closed through it in series 
with the lower winding of switching relay 22 
relay 186 energizes only far enough to make 
the 'X' contacts close at armature 190. Re 
sponsive to the closure of “X” contacts at 
armature 190 ground through resistance 191 
is extended by way of the resting contact of 
armature 189 and said armature, over con 
ductor 167 to the tenth bank contact engaged 
by wiper 71 of connector C and then by way 
of armature 62, armature 53 and its resting 
contact, armature 57 and its resting contact, 
and through the lower winding of relay 20 
to battery. Relay 20, upon energizing over 
the above-traced circuit, at armature 56 com 
pletes a locking circuit for itself by way of 
grounded armature 47; and at armature 53 

45 prepares a circuit for transmitting the busy 
tone to the calling subscriber. When direct 
ground is connected to conductor 75 by the 
operation of sleeve relay 22 relay 186 (Fig. 
2) slowly pulls up its armature and at arma 
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ture 188 completes a locking circuit for it 
self and at armature 189 and its resting con tact opens the original energizing circuit 
of relay 20 and connects busy tone over 
conductor 167 to wiper 1 at its working con 
tact. The busy tone circuit may be traced 
from wiper 71 over the heavy talking con 
ductor to the calling loop and back to ground 
and to the lower winding of line relay 17. 
Should any more local subscribers attempt 
to make an outgoing call at this time the 
connector C would operate in the same man, 
ner as when a connection is completed to a 

65 

busy local line because of the ground on 
conductor 75. Responsive to the receipt of 
the busy tone the calling subscriber replaces 

and said spring, and t 
relay 207 to battery. Relay 207 energizes 

his receiver and therefore releases the finder 
connector link in the well known manner. 
When the wipers of the connector C are ro 

7 

tated off of the tenth set of bank contacts 
ground is removed from the conductor 75 
and relay 186 is permitted to deenergize. 
Having described the detailed operation 

which takes place when a local subscriber 
calls a main exchange subscriber, the detailed 
description of the operation which takes 
place when a main exchange subscriber de 
sires to be connected with a local P. A. X. 
subscriber will now be given. When the con 
nector in the main exchange responsive to 
the main exchange subscriber dialling the 
private automatic exchange number seizes 
a trunk line, say for instance, conductors 170 
and 171, a circuit is completed for the A.C. 
relay 116 during the ringing period and for 
relay115 during the silent period. The cir: 
cuit for energizing A.C. relay 116 is closed. 
from the generator at the connector over con 
ductor 170, armature 141, winding of relay 
116, armature 157, and condenser C to con 
ductor 171. Relay 115 is bridged across the 
trunk conductors in series with resistances 
155 and 156 and operates when the trunk is 
seized. Due to the inclusion of the resistances 
155 and 156 the ring-cut-off relay in the main 
exchange connector is not operated at this 
time. Responsive to the operation of relay 
116 said relay at armature 159 closes a lock 
ing circuit for its lower winding extending 
from grounded conductor 180 by way of ar 
mature 145; at armature 157 opens its origi 
nal energizing circuit; and at armature 158 
closes a circuit for lighting the answering 
lamp 203 as follows: from grounded spring 
206 of release key RK, conductor 180, arma 
ture 158, conductor 181, answer lamp 203, 
conductor 261, resting contact of spring 213 

A.O. h the winding of 
over the above-traced circuit and at armature 
208 completes a circuit for operating the buz 
zer relay 222 as follows: ground by way of 
spring 219 and its resting contact, conductor 
275 which is looped through springs similar 
to the spring assembly 219 in the answer key 
individual to the second trunk circuit, ter 
minal 292, jumper 291, designating the chain 
circuit through the various trunk keys, ter 
minal,293, conductor 268, interrupter spring 
223 of the buzzer 222, winding of buzzer 222, 
and armature 208 to battery. Relay 115, upon 
energizing over the above-traced circuit, at 
'armature 156 closes a circuit for energizing 
relay 114. Relay 114, upon energizing, at 
armature 149 completes a new bridge across 
the trunk circuit independent of armature 
141; at armature 150 closes a circuit for en 
ergizing relay 113; at armature 151 opens the 
short circuit around the lower winding of 
relay 1.12; at armature 152 prepares a lock 
ing circuit for relay 109; at armature 153 
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prepares an energizing circuit for relay 117; 
and at armature 154 switches the trunk finder 
start lead 178 to the next trunk finder or to 
the common relay 186. Relay. 113, upon en 
ergizing, at armature 146 connects up, the 
lower talking conductor and at armature 147 
prepares a locking circuit for itself. 
When the attendant hears the buzzersig. 

nal and observes the lighted condition of the 
answer lamp 203 she will first remove her 
monophone from its cradle, thereby operat 
ing the crade springs 201 and 202 and then 
operate the answer key AK associated with 
the trunk circuit TC. The closure of the 
cradle springs 202 closes a circuit for ener 
gizing line relay 230 as follows: ground by 
way of the lower winding of relay 230, con 
ductor 270, resting spring of spring 280 and 
said spring, conductor 278, impulse springs 
of the calling device CD, transmitter, re 
ceiver, spring assembly 202, conductor 279, 
spring 281 and its resting contact, conduc 
tor 271, and through the upper winding of 
relay 230 to battery. Relay 230, upon ener 
gizing, at armature 253 opens a normally 
closed short circuit from around release re 
lay 228 and also closes an energizing circuit 
for relay 228 which may be traced as follows: 
groundby way of armature 253, winding of 
release relay 228, normally closed springs 
controlled by armature 234, conductor 175, 
armature 124, and winding of magnet 105 to 
battery. The latter circuit is not completed 

35 
at this time because relay 106 is not at this time energized. Responsive to the operation 
of the answer key AK spring assembly 216 
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* 117 may betraced as follows: from 

substitutes ground at the monophone spring 
201 for the ground at springs 205 of the re 
lease key RK; spring assembly 217 
lead the answer control lead 173 in 
order to energize relay 117 in the trunk cir 
cuit TC; at spring assembly 218 connects 
conductors 260 and 261 together independent 
of the night key NK; at spring assembly 219. 
opens the buzzer circuit at the back contact 
and at its working contact closes a circuit for 
energizing slow relay 229; and at spring as 
semblies 220 and 221 connects the talking 
conductors 184 and 185 to talking conductors 
272 and 273. The circuit for energizing relay ground 
by way of the working contact of spring 201, 
working contact of spring 217 and said 
spring, conductor 267, armature 231, answer 
control conductor 173, armature 153, and through the lower winding of relay 117 to battery. Relay 117, upon energizing, at ar 
mature 160 connects the talking conductor 
184 to conductor 171 and also closes a shunt 
circuit around the resistances 155 and 156 in order to operate the ring-cut-off relay in 
the connector in order to cut of the ring; at. 
armature 161 closes a holding circuit for 
relay 114 independent of armature 156; at 
armature 162 &ompletes a self-interrupting 
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circuit for magnet 105 in order to return the 
trunk finder TF to its normal or home posi 
tion; at armature 163 completes a locking cir 
cuit for itself through its upper winding to 
'grounded disconnect conductor 180; and at 
armature 165 prepares a circuit for lightin 
the supervisory lamp 204. A short interva 
after relay 117 is fully operated, slow-to 
energize relay 229 in the common trunk re 
lay group CTR is energized. The delay in 
the energization of relay 229 is made so as 
to prevent unnecessary clicks in the receiver 
circuit. At armature 250 relay 229 prepares 
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a circuit for locking relays 224 and 225 and 
at armatures 251 and 252 closes the talking 
circuit to the attendant's substation. 
The circuit for returning the trunk finder 

TF to its home position may be traced as foll 
lows: from grounded answer control conduc 
tor 173, armature 162, armature 144, arma 
ture 123, armature 132, off-normal springs 
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104, interrupter springs of magnet 105, and 
through the magnet 105 to battery. Magnet 
105 intermittently operates over the above 
traced circuit and returns its wipers to home 
position at which time the off-normal springs 
104 will open. It will be noted that the upper 
winding of relay. 106 is normally short cir 
cuited as long as the off-normal springs 104 
remain closed but as soon as the off-normal 
springs 104 open, a circuit may be traced 
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from grounded answer control conductor 173 
over a portion of the previously traced cir 
cuit to armature 123 from whence it extends 
to the upper winding of relay. 106 and 
through the interrupter springs of magnet 
105 and winding of magnet 105 to battery. 
Relay 106 is energized over this circuit but 
due to the high resistance of relay 106. step 
ping magnet 105 is not energized. Relay 106 E. 118 and 119 prepares.a N 
for ringing the called subscriber; at arma 
ture 120 connects, the common test conductor 
176 to wiper 102; at armature 121 completes 
a locking circuit for itself to grounded an 
swer control conductor 173; at armature 122 prepares a circuit for switch-through relay 

E. a point in the 109; at armature 123 
circuit for its upper winding as well as open 
ing the circuit for returning the trunk finder 
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to its home position; and at armature 124 
completes the circuit for the release Fly 228 in the common trunk relay group as we 
S 
finder magnet 105. Magnet 105 is not ener 
gized in series with relay 228 on account of 
the high resistance of relay 228. Relay 228 
in the common trunk relaygroup, upon ener 

E. the impulse circuit for the trunk. 
20 

gizing, at armature 245 prepares the im 
pulsing circuit over common pulse conductor 
175; at armature 246 prepares a testing circuit 
which includes: switching relay 225; and at 
armature 247 prepares a locking circuit for 
relays 224 and 225. - ) 
The attendant now asks the main exchange 
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attendant's calling device. 

subscriber for the number of the desired lo 
cal subscriber's line. Assuming that sub 
scriber A is the desired subscriber, the at 
tentlant will therefore operate her calling 
device CIO in accordance with the number of 
the line of substation A. In this case the 
line number of substation A is 5 and accord 
ingly five impulses are transmitted from the 

When the attend 
ant's calling device CD is moved off-normal 
the shunt spring assembly 283 closes and 
shunts the transmitter and receiver thereby 
closing a direct circuit for line relay 230 and 
during the return to normal the impulse 
spring 277 interrupts the circuit of relay 230 
five times. Responsive to each interruption 
in its circuit relay 230 energizes a correspond 
ing number of times and for each deemergiza 
tion relay 230 transmits a ground impulse for 
operating magnet 105 as follows: ground by 
way of armature 242, armature 245, normally 
closed springs controlled by armature 253, 
normally closed springs controlled by arma 
ture 234, common pulse conductor 175, arma 
ture 124, and winding of magnet 105 to bat 
tery. By the operation of the magnet 105 
the trunk finder wipers are operated step-by 
step to the line of substation A. Each time 
line relay 230 deemergizes said relay at the 
normally closed springs controlled by arma 
ture 253 closes a short circuit around relay 
228 so as to render this relay slow to release 
during impulsing, and at armature 264 trans 
mits an impulse of current for energizing 
slow-to-release relay 227. At armature 243 
relay 227 prepares a circuit for operating 
combined busy and ringing relay 226; at arm 
ature 244 maintains ground on the impulsing 
circuit independent of armature 242 in case 
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relay 226 is operated while wiper 102 is pass 
ing over grounded contacts; and at arma 
tures 248 and 249 opens the talking conduc 
tors extending to the trunk conductors 170 
and 171 in order to prevent the main exchange 
subscriber hearing the dialling inpulses. 
Further operation now depends upon 

whether the line of substation A is busy or 
idle. If the line of substation A is busy 
ground on conductor 89 engaged by test 
wiper 102 causes relay 226 to energize over 
the following circuit: from grounded con 
ductor 89 by way of test wiper 102, working 
contact of armature 120 and said armature, 
common test conductor 176, armature 243 and 
its working contact, and through the wind 
ing of relay 226 to battery. Relay 226 at 
armature 239 opens a point in the circuit of 
cut-off relay 224; at armature, 240 opens a point in the circuit of the switching relay 
225; at armature 242 removes ground from 
the impulsing circuit; and at armature 241 closes a locking circuit for itself including 
grounded test conductor 176 and armature 
237. After a short interval of time, slow 
acting relay 227 deenergizes and at armature 
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243 and its resting contact prepares a point 
in the circuit of switching relay 225. 
The attendant is informed that the line of 

substation A is busy because the supervisory 
lamp 204 does not light. The attendant then 
informs the main exchange subscriber that 
line A is busy and if the main exchange sub 
scriber wants to wait she may do so. Now 
When the called line becomes idle ground is 
removed from conductor 80 and test wiper 102, thereby causing the deenergization of 
relay 226. Relay 226 at armature 241 com 
pletes a circuit for energizing switching re 
lay 225 and at armature 242 again applies 
ground for the impulsing circuit. The cir 
cuit for energizing switching relay 225 may 
be traced as follows: ground by way of arma 
ture 246, upper winding of relay 225, arma 
ture 240, resting contact of armature 43 and 
said armature, conductor 176, armature 120, 
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test wiper 102, conductor 89, and through the 
lower winding of cut-off relay 4 and resist 
ance R to battery. Switching relay 225, up 
on energizing, at armature 234 disconnects 
conductor 175 from relay 228 and substitutes 
the battery through resistance 233 for the 
battery through the magnet, 105; at arma 
ture 235 completes a circuit for the switching 
relay 109; at armature 236 prepares the ring 
ing circuit and a circuit for the ring-cut-off 
relay 224; at armature 237 connects ground 
to conductor 176 in order to make the called 
line test busy and fully operate the cut-off 
relay 4; and at armature 238 locks up through 
its lower winding to ground at armature 250. 

In the trunk circuit TC, Fig.2 switching 
relay 109 is energized over the following cir 
cuit: from ground at armature 235, common 
switch through conductor 174, armature 122, 
and winding of switch-through relay 109 to 
battery. Relay 109, upon energizing, at ar 
matures 127 and 128 prepares a point in the 
talking circuit; at armature 129 prepares a 
point in the circuit for grounding test wiper 
102 after relay 106 falls back; at armature 
130 locks up to grounded local release con 
ductor 183; at armature 132 opens a point in 
the restoring circuit of magnet 105; at arma 
ture 133 prepares a ground return circuit for 
ringing the called line; at armature 134 com 
pletes a circuit for lighting the Supervisory 
lamp 204; and at armature 135 opens a fur 
ther point in the circuit of start relay 110. 
The circuit for lighting the supervisory lamp 
204 may be traced as follows: from ground by 
way of disconnect conductor 180, armature 
45, armature 134, armature 165, supervisory 
lead 182, supervisory lamp 204, conductor 
261, spring assembly 213, and winding of re 
lay 20 to battery. By the lighting of the 
supervisory lamp 204 the attendant is in 
formed that the called line is now idle and 
accordingly dial rings the called line. Re 
sponsive to the operation of the calling de 
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ly operated and again causes the energization 
of relay 227. Relay 22, upon energizing at 
armature 243 energizes relay 226 over the 
following circuit: ground by way of the 
Working contact of armature 237 and said 
armature, armature 243 and its working con 
tact and winding of relay 226 to battery. At 
armature 239 relay 226 connects generator 
GEN to the called line over the following cir 
cuit: from generator GEN, working contact 
of armature 239 and said armature, armature 
236, common ringing conductor 172, work 
ing contact of armature 118 and said arma 
ture, wiper 100, conductor 1, through the sub 
station ringer and condenser of line A, con 
ductor 2, wiper 101, armature 119 and its 
working contact, working contact of arma 
ture 133 and said armature, to grounded dis 
connect conductor 180. Shortly after the dial 
ring impulses cease, slow-acting relay 227 
deenergizes and opens the circuit of relay 
226 which accordingly deenergizes. Relay 
226, upon deenergizing, at armature 239 pre 
pares a circuit for energizing ring-cut-off re 
lay 224 when the called line answers. If the 
called line does not immediately answer the 
attendant can dial ring again and ring as 
many times as needed. When subscriber A 
answers during a silent period a direct cur 
rent bridge is substituted for the condenser 
and ringer and accordingly the ring-cut-off 
irelay 224 is energized over its upper wind 
ing and over the ringing circuit as previous 

35 
ly traced to grounded disconnect conduc 
tor 180. Relay 224, upon energizing, at ar 
mature 231 opens the circuit of relay 106 
and at armature 232 closes a locking circuit 
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through its lower winding to grounded ar 
mature 250. Relay 106 upon deenergizing, at 
the working contacts of armatures 118 and 
119 opens the ringing circuit and at the back 
contacts thereof completes the talking cir 
cuit and completes an energizing circuit for 
relay 111; and at armature 120 connects 
grounded armature 129 to test wiper 102. 
The circuit for energizing relay 111 may be 
traced as follows: ground at the main ex 
change, conductor 171, armature 146 and its 
working contact, armature 128, resting con 
tact of armature 119 and said armature, wiper 
101, conductor 2 through the receiver and 
transmitter at the called station A, conductor 
1, wiper 100, armature 118 and its resting 
contact, armature 127, winding of relay 111, 
conductor 170, to battery in the main ex 
change. This battery and ground connection 
at the main exchange is furnished through 
windings of the so-called back-bridge relayin 
the connector switch. At armature 140 relay 
111 closes a circuit for energizing relay 112 
through both its windings in series. At ar 
mature 145 relay 112 opens the locking circuit 
of relay 116 and also opens the circuit of the supervisory lamp 204. Relay 116, upo de 
energizing, at armature 158 opens the circuit 
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of the answering lamp 204 and also causes re 
lay 207 to deenergize. 
The operation which takes place in case the 

line is idle when initially called is the same 
as just described, with the exception that in 
such case busy relay, 226 is not energized 
from the busy line and the supervisory lamp 
204 is thus responsive to the operation of 

O 

switch-through relay 109 which informs the 
attendant that the line is idle. The operation 
from here on is the same as previously 
described. 
After the called subscriber answers the at 

tendant may release from the connection by 
first restoring the answering key AK and 
then replacing the monophone on the cradle. 
By the restoration of key, AK, ground at 
springs 205 is substituted for ground at 
springs 201 by means of make-before-break 
springs controlled by springs 216. At 
springs 219 the circuit of slow-acting relay 
229 is opened whereupon said relay releases 
and at springs 220 and 221 the talking circuit 
to the atténdant is opened. At spring 219 
the circuit for buzzer 222 is again closed in 
case the attendant has not in the meantime 
operated another trunk key. Relay 229, 
upon deenergizing, at armature 250, opens 
the locking circuit of relays 224 and 225 and 
at armatures 251 and 252 opens a further 
point in the talking circuit to the attendant's 
telephone set. Responsive to the placing of 
the monophone on the cradle springs 201 and 
202 are operated and springs 202 open the 
circuit of line relay 230 in the common trunk 
relay group. Line relay 230, upon releasing, 
opens and short circuits relay 228 which 
thereupon deenergizes. Relay 227 is mo 
mentarily operated at this time without any 
effect. The attendant's equipment and the 
relays in the common trunk relay group are 
now in normal position and may be used on 
other calls. 
The main exchange subscriber and sub 

scriber A may now converse as desired, the 
talking battery being furnished from the 
main exchange. 

During the time the main exchange sub 
scriber is connected with subscriber A the main exchange subscriber may inform sub 
scriber A that a connection to another local 
subscriber is desired. In this case we will 
assume that the main exchange subscriber 
now wishes to converse with the subscriber 
A' and accordingly subscriber A will flash 
the attendant by depressing the switchhook 
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at intervals. When subscriber. A depresses 
the switchhook thereat the circuit for relay 
111 is opened and therefore said relay de 
energizes. Relay 111 opens the circuit of 
relay 112 which thereby deemergizes and at 
armature 145 closes a circuit for operating the 
supervisory lamp 204 and relay 207 to operate 
the buzzer as previously described. By the 
intermittent operation of the switchhook at 
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substation A relays 111 and 112 are inter 
mittently operated to flash the supervisory 
lamp 204 to call the attention of such a call 
to the attendant. hen the attendant notes 
the flashing of supervisory lamp 204 she will 
again remove the monophone from the cradle’ 
and again operate the answer key AK. Re 
sponsive to the removal of the monophone 
from its cradle the line and release relays 230 
and 228, respectively, are operated. By the 
operation of the answer key relay 229 is again 
energized and the attendant is again con 
nected across the trunk. The main exchange 
subscriber or subscriber A informs the at 
tendant that the main exchange subscriber 
wishes to converse with subscriber A' after 
which the subscriber. A replaces his receiver 
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on the switchhook. The attendant momen 
tarily depresses the monophone cradle 
springs, thereby separating springs 201 and 
02 from their switching contacts. With the 
answer key AK in operated position and the 
operation of springs 201 and 202 springs 201 
therefore removes ground from the locking 
conductor 183, thereby causing relay 109 to 
teenergize. Relay 109, upon deemergizing, 
at armature 127 opens the circuit of relay 
111; at armatures 127 and 128 opens a point 
in the talking circuit; at armature 129 re 
moves ground from wiper 102; at armature 
132 short circuits the upper winding of relay 
106 and prepares the self-interrupting cir 
cuit for magnet 105; at armature 133 closes. 
a circuit for energizing relay 116; and at 
armature 134 opens a point in the circuit ex 
tending to the supervisory lamp 204. Relays 
111 and 112 accordingly deenergize. 
as follows: from ground by way of grounded 
disconnect conductor 180, armature 133 and 
its resting contact, armature 164 and through 
the lower winding of relay 116 to battery. 
Relay 116 at armature 158 closes a circuit for 
lighting the answer lamp 203. 

Responsive to the lighting of the answer 
lamp 203 the attendant releases the cradle springs causing springs 201 and 202 to en 
gage their working contacts. At springs 
201 the circuit is completed for stepping mag 
net 105 of the trunk finder to cause the trunk 
inder to return to its home position as pre 
viously explained. After the trunk finder is 
in home position the attendant now dials the 
telephone number of the line of substation 
A' and the trunk finder is operated in the 
same manner as previously described to en 
gage the fourth set of bank contacts in which 
the line of substation A' terminates. The 
operation from now on will be the same as 
explained for the connections completed to 
substation A. . . - 
After conversation and in case the main 

exchange subscriber replaces his receiver 
first, all of the switches except the connector 
in the main exchange release. The main ex 

of relay 

The 
circuit for energizing relay 116 may be traced 
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change connectoris of the well known release 
by-last-party type and therefore maintains 
the trunk busy until the P. A. X. or local 
subscriber hangs up his receiver. When the 
subscriber A' or A, as the case may be, re- 70 
places his receiver, the circuit of relay 111 is, 
opened and said relay accordingly deener 
gizes. At armature 140 relay 111 opens the 
circuit of relay 112 and said relay deenergizes 
and operates the supervisory lamp 204 and 75 
buzzer since in the meantime the attendant 
has released the key AK. Responsive to this 
signal the attendant throws the release key 
RK, thereby removing ground from conduc 
tors 180 and 183, causing the deenergization 80 
of relay 109 and 117. Relay 109, upon de 
energizing, at armature 129 removes ground 
from test wiper 102 and conductor 77. Re 
lay 117 is made slow acting so as to insure 
the release of relay 109 before relay 117 can 85 
release and connect ground to its resting con 
tact at armature 116. Relay 117, upon de 
energizing, at armature 116 removes the short . 
circuit around the resistances 105 and 106, 
thereby causing the back-bridge relay in the 90 
main exchange connector to return to normal 
position. The main exchange connector ac 
cordingly releases in case the main exchange 
subscriber has replaced his receiver and by 
this release the connector opens the circuit 95 

115 which also deenergizes. At 
armature 156 relay 115 opens the circuit of 
slow-acting relay 114. Relay 114 deener 
gizes and opens the circuit of relay 113 at 
armature 150. When relay 113 returns to 100 
its normal position the trunk finder and 
trunk circuit is made available for use on 
other calls. In case the P. A. X. subscriber 
releases first, relays 111 and 112 deenergize 
thereby operating the supervisory lamp 204 105 
and the buzzer 222. The attendant now op 
erates the release key RK and releases the 
local connection as previously described. 
The backbridge relay in the connector is also 
deenergized and as soon as the main ex- 110 
change subscriber replaces his receiver all 
the switches in the main exchange will re 
lease in the well known manner. 
From the foregoing description it can be 

plainly seen that if during the process of 115. 
setting up one call another call comes in, the 
attendant may release from the first call and 
attend to the second call by restoring the an 
swer key of this trunk and operating the an 
swer key of the other trunk. After complet 120 
ing the second call the attendant may return 
to the first call and then complete such de 
sired connection. 

Having described local incoming and out 
going calls a, description of the operation 125 
which takes place will now be given in which 
the P. A. X. subscriber calls the attendant's / 
station. For this purpose it will be assumed s 
that the substation A desires to call the at 
tendant's station. The attendant, as will be 0. 
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relay at armature 64 connects direct ground 

2 

noted, is given a local telephone number 
which in this case is the number assigned to 
line 9 which terminates in the ninth bank con 
tact accessible to the connector wipers 71, 72, 
and 73. Responsive to the removal of the 
receiver at substation A, the finder F is oper 
ated in the same manner as previously de 
scribed to find the calling line after which 
subscriber. A dials the digit 9, thereby operat 
ing the wipers of the connector C to engage 
the ninth set of bank contacts in which the 
conductors 90, 91 and 93 terminate. Switch 
ing relay 22 energizes over the following 
circuit: from ground by way of the lower 
winding relay 22, armature 58, armature 45, 
resting contact of armature 51 and said arma 
ture, armature 29, wiper 73, ninth bank con 
tact, conductor 93, and through the left hand 
winding of attendant's cut-off relay 97 to bat 
tery. When switching relay 22 energizes said 

to the attendant's cut-off relay, thereby caus 
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ing the full operation of said cut-off relay. 
Subscriber. A now dial rings the attendant, 
thereby causing the operation of the ringer 
282 at the attendant's substation. The ring 
ing circuit extends from generator GEN at 
armature 57 over the wiper 1, conductor 91, 
through the ringer 282, conductor 90, wiper 
72 to ground at armature 54. Responsive to 
the operation of the ringer 282 the attendant 
operates the line key LK, thereby directly 
connecting her substation with conductors 90 
and 91 as soon as she removes the monophone 
from its cradle. As soon as the attendant re 
moves the monophone from its cradle, a di 
rect current bridge is closed across conduc 
tors 90 and 91 whereupon the relay 20 in the 
connector Cenergizes and completes the talk 
ing circuit. Both the attendant and sub 
scriber A receive their talking current from 
relay 17. The attendant can disconnect from 
the circuit of the trunk by the restoration 
of the key LK in order to answer and super 
vise incoming trunk calls and then return to 
the local connection by merely operating the 
key LK. After conversation the release of 
the connection is the same as previously de 
scribed. 
The attendant can also initiate a call using 

the local finder connector links by removing 
the monophone from its cradle and by operat 
ing the line key LK. This operation causes 
the common line relay LR to operate and 
start an idle finder connector link to hunt 
for the attendant's line. The attendant’s cut 
off relay 97 is operated in its first step in 
series with the common line relay LR and is 
operated in its second step when the finder F 

60 

65 

inds the attendant's line. The attendant 
then operates the calling device in accord 
ance with the number of the desired called 
line and the connector C is operated to com 
plete the connection after which the attend 
ant dial rings in the usual way. 
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Since in a system of this size the attend 
ant is on duty only during certain hours of 
the day some kind of service must be pro 
vided in case some one of the local subscrib 
ers desires to work overtime and still be able 
to receive and initiate incoming and outgoing 
calls to the main exchange. In such cases 
the local subscriber will inform the attend 
ant that he wishes to have his line set up for night service, or in lieu of such specific 
instructions a certain specified local subscrib 
er's line may always be designated for night 
service and the attendant would therefore 
prepare such line for night service before 
leaving her position. Before the attendant 
leaves her position she will remove iner mono 
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phone and operate the answer key associated 
with the trunk to be used for night service 
and listen in on the trunk to determine if 
the trunk is busy. If the trunk is idle the 
attendant operates the night key NK in or 
der to seize the trunk. Responsive to the 
operation of the answer key AK relays 228, 
229, and 230 energize as previously described 
and responsive to the operation of the night 
key NIK a circuit is closed for energizing 
relay 115 and for grounding the night serv. 
ice control conductor 179. The circuit for 
energizing relay 115 may be traced as follows: 
ground by Way of resistances 209 and 210, 
working contact of spring 211 and said 
spring, spring 220 and its working contact, 
conductor 184 winding of relay 115, arma 
ture 141, conductor 170, to battery through 
the line relay of the line switch at the main 
exchange. The line relay at the main ex 
change does not energize over the above 
traced circuit on account of the high resist 
ance of resistances 209 and 210 and relay 115. 
Relay 115, however, energizes over the above 
traced circuit and at armature 156 again 
causes the operation of relay 114. Relay 114 
again causes the operation of relay 113 and at 
armature 153 closes a circuit for energizing 
relay 117 which may be traced as follows: 
from grounded cradle springs 201, springs 
217, conductor 267, armature 231, conductor 
172, armature 153, and to the lower winding 
of relay 117 to battery. Relay 11 at ariya 
ture 162 again closes the circuit for restoirs 
the trunk finder to its normal position and 
at armature 164 closes a circuit for energizing 
relay 116 by way of grounded disconnect 
conductor 180 and armature 133 as previous 
ly traced. At armature 158 relay 16 closes 
a circuit for lighting the answer 203 it 
the same manner as previously described. 
After the trunk finder is returned to its nor 
mal position relay 106 is energized in the same 
manner as previously described after which 
the attendant dials the number of the party to 
be connected up for night service. re C8Se. 
the line is idle, switching relay 225 is ener 
gized when the trunk finder wiper seizes the 
line of the called subscriber and closes the cir 
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cuit for energizing the switch-through relay 
109 in the trunk finder. Switch-through re 
lay109 accordingly energizes and locks itself 
to the grounded night service control conduc 

s tor 179. The operation of relay 109 also 
closes a circuit for lighting the supervisory 
lamp 204. By the lighting of the supervis 
ory lamp the attendant knows that the line 
of substation A is now prepared for night 
service and since no means is provided for 
the attendant to talk to such a line set up for 
night service the attendant can code ring such 
subscriber in such a manner as to inform the 
subscriber that his line is now connected up 
for night service. After this the attendant restores the answer key AK and replaces the 
monophone on its cradle. The common con 
trol relays CTR are restored to their normal 
position in the same manner as previously de 
scribed and relay 106 in the trunk finder also deenergizes and completes a direct circuit 
from the line of substation. A direct through 
to the main exchange. Relay 106, upon de 
energizing, at armature 120 connects direct 
ground at armature 129 to test wiper 102 so 
as to make the line set up for night service 
busy to other local lines. In this manner it 
can be seen that the line set up for night serv 
ice can be called from the main exchange and 

30 make main exchange calls but cannot com 
plete any local connections. Responsive to 
the restoration of the answer key AK to its 
normal position the circuit of the answering 
and supervisory lamps 203 and 204 are opened 

35 and accordingly the lamps are extinguished. 
The subscriber. A can now receive and 

make main exchange calls. In order to make 
a main exchange call subscriber Amerely re 
moves his receiver and listens for the dial 

4 tone from the main exchange and after re 
ceipt thereof dials the main exchange sub 
scriber's telephone number without prefixing 
the digit “O'” because his line is now in direct 
connection with the main exchange. The 

45 Qperation of the switches in the main ex 
change is well understood and need not be ex 
plained. - 

Calls to subscriber A in the main exchange 
are completed to the line of substation Aover 

so conductors 170 and 171 in the ordinary man 
ner since this station is now connected up the 
same as any other main exchange subscriber. 
It is possible for other local subscribers to 
make outgoing calls to the main exchange 

ss over the other trunk circuit (not shown) but 
no incoming calls can be completed oyer. 
this trunk circuit because the attendant has 
left her position. 

Having described the invention, what is 
60 considered new and is desired to have pro 

tected by Letters Patent will be set forth in 
the following claims. 
What is claimed is: . 
1. In a telephone system, a trunk line, a 

65 finder individual to said trunkline having a 

home position but normally remaining in 
the position last used, means responsive to the 
initiation of an outgoing call over said trunk 
line for causing said finder to find the call 
ing line, and means for automatically re 
turning said finder to its home position re 
sponsive to the act of answering an incom 
ing call over said trunkline. - 

2. In a telephone system, a trunk line, a 
finder individual to said trunk line having a 
home position but normally remaining in the 
position last used, means responsive to the 
initiation of an outgoing call over said trunk 
line for causing said finder to find the call 
ing line, means for automatically returning 
E. finder to its home position responsive to 
the act of answering an incoming call over 
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said trunkline, and means effective thereafter . 
for directively operating said finder to ex 
tend the incoming call to a called line. 

3. In a trunk finder. having a home posi 
tion but normally remaining in the position 
last used, a stepping magnet, a circuit for au 
tomatically operating said magnet to cause 
the wipers of the finder to find a calling line, 
a second circuit for automatically operating 
said magnet to return the wipers to their 
home position, and a third circuit for direc 
tively operating said magnet to move the 
wipers into engagement with a called line. 

4. In a two-way trunk line terminating in 
one end in a trunk finder, the wipers of said 
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trunk finder having a home position but 
normally remaining in the postion last used, 
means for automatically operating said finder 
to find a calling line on outgoing calls, means 
for automatically advancing the wipers of 
said finder to home position under prede 
termined conditions, and means for thereafter 
directively operating said finder to connect 
with a called line on incoming calls. 

5. In a combination finder and connector 
Switch of the type in which the wipers move 
in a forward direction only, means for oper 
ating the switch as a finder on successive calls 
without restoring the wipers, and means for 
restoring the wipers when the switch is used 
as a connector. v 

6. In a telephone system, subscribers' lines 
a two way trunk, a finder switch individual 
to said trunk having access to said lines, said 
finder having a home position but normally 
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remaining in the position last used, means 
including a stepping magnet for operating 
said finder to connect a line with said trunk 
when the line is calling, and means includ ing said stepping magnet for automatically 
operating said finder to its home position 
and for then directively operating said find 
er to complete a connection to said line when 
the line is called. 

7. In a telephone system, a trunk line, a 

20 

25 

finder individual to said trunk line, said . 
finder having a home position but normally 
remaining in the position last used, means 30 
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responsive to the initiation of an outgoing 
call for causing said finder to find and con 
nect with the calling line, an attendant's cab 
inet, an answer key individual to said trunk 
line at said cabinet, and means responsive 
to the operation of said key when the at 
tendant answers an incoming call over said 
trunk line for automatically causing said 
finder to return to its home position. 

8. In a telephone system, a trunk line, a 
finder individual to said trunk line, said 
finder having a home position but normally 
remaining in the position last used, means 
responsive to the initiation of an outgoing 
call for causing said finder to find and con 
nect with the calling line, an attendant's cab 
inet, an answer key individual to said trunk 
line at said cabinet, means responsive to the 
operation of said key when the attendant 
answers an incoming call over said trunk 
line for automatically causing said finder to 
return to its home position, and means effec 
tive thereafter controlled by the attendant 
for directively operating said finder to com 
plete a connection with a called line. 

9. In a telephone system, a trunkline, a 
finder individual to said trunk line, said 
finder having a home position but normally 
remaining in the position last used, means 
responsive to the initiation of an outgoing 
call for causing said finder to find and con 
nect with the calling line, an attendant's cab 
inet, an answer key individual to said trunk 
line at said cabinet, means responsive to the 
operation of said key when the attendant 
answers an incoming call over said trunk 
line for automatically causing said finder to 
return to its home position, means effective 
thereafter controlled by the attendant for 
directively operating said finder to complete 
a connection with a called line, and means 
responsive to further impulses generated by 
the attendant for dial ringing the said called 

45 

50 

60 

lines terminating 

line. 
10. In a telephone system, subscribers' 

lines, a link circuit including a finder Switch 
and a connector switch, means responsive to 
the initiation of a call by a calling subscriber 
for operating said finder to connect said link 
circuit to the calling line, means for direc 
tively operating said connector to extend the 
connection to a called line, a combined busy 
and ringing relay in said connector, a busy 
tone source, means for operating said relay 
to connect the busy tone to the calling line in, 
case the called line is busy, means for pre 
venting the connection of said busy tone, to 
the calling line in case the called line is idle, a source of ringing current, and means for 
thereafter operating said relay to connect 
said ringing current to the called line. 

11. In a telephone system, a branch. ex: 
change and a main exchange, subscribers' 

in the branch, means in 
the branch for completing local connections 
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between said lines, a trunk line connecting 
the main and branch exchanges and termi. 
nating in a Switch at the branch exchange, 
means for completing incoming calls to any 
of said lines over said trunkline and for 
extending outgoing calls from any of said 
lines to the main exchange over said trunk 
line and said switch, means for setting up one 
of said lines for night service by connecting 
it to said trunk line via said switch, means 
then effective for making said line busy to 
all other local lines, and means whereby said 
line can call only main exchange subscrib 
ers or can only be called by main exchange 
subscribers. 

12. In a telephone system, subscribers 
lines, a link circuit comprising a finder 
switch and a connector switch, means respon 
sive to the initiation of a call by a calling sub 
scriber for causing said finder to find the call 
ing line, means responsive to directive con 
trol from said calling line for causing said 
connector to extend a connection to a called 
line, and means in the connector responsive 
to directive control from the calling line for 
dial ringing the called line. 

13. In a telephone system, subscribers 
lines, a link circuit comprising a finder and 
a connector switch both having access to said 
lines, means responsive to the initiation of a 
call for causing said finder to find the call 
ing line, means responsive to impulses gen 
erated by the calling subscriber for operat 
ing said connector to extend a connection to a 
called line, and means in the connector re 
sponsive to further impulses generated by 
the calling subscriber for signalling the 
called subscriber in accordance therewith 
while said impulses are being received. 

14. In a telephone system, Subscribers' 
lines, a link circuit comprising a finder and 
a connector switch both having access to Said 
lines, means responsive to the initiation of a 
call for causing said finder to find the call 
ing line, means for transmitting a distinctive 
tone to the calling line as soon as the finder 
finds, the calling line, means responsive to 
impulses generated by the calling subscriber 
for operating said connector to extend a con 
nection to a called line, and means in the con 
nector responsive to further impulses gener 
ated by the calling subscriber for signalling 
the called subscriber in accordance therewith 
coincident with the receipt of such impulses. 

15. In a telephone system, a main ex 
change and a branch exchange, a plurality of 
two-way trunk lines interconnecting the ex 
changes, a trunk finder individual to each 
trunkline at the branch exchange, means for 
automatically operating said finders to find 
calling branch exchange subscribers' lines re 
sponsive to the initiation of outgoing calls 
from the branch exchange, and a group of 
relays common to said trunk lines for direc 
tively controlling said trunk finders to coil 
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nect with called branch exchange subscrib 
ers' lines on incoming calls from the main ex 
change. 

16. In a telephone system, a main ex 
change and a branch exchange, a plurality 
of two-way trunk lines interconnecting the 
exchanges, a trunk finder individual to each 
trunk line at the branch exchange, means for 
automatically operating said finders to find 
calling branch exchange subscribers' lines re 
sponsive to the initiation of outgoing calls 
from the branch exchange, a group of relays 
common to said trunk lines, and means in 
said group for causing said finders to be di 
rectively operated to called branch exchange 
subscribers lines, for causing said finders to 
seize and make busy the called lines, for ring 
ing the called lines, for cutting off the ring 
when the called lines answer, and for causing 
said finders to switch through and connect 
the called lines to the trunk lines on incom 
ing calls from the main exchange. 

17. In a telephone system, a two-way 
trunk line, a switch terminating said trunk 
line, means for operating said switch as a 
hunting finder to connect a calling line with 
said trunk line, operator's equipment for 
transmitting impulses to said switch to op 
erate the switch as a connector to connect 
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the trunk line with a called line, and a cir 
'cuit excluding the trunkline over which said 
impulses are transmitted. 

18. In a telephone system, a trunk line 
connecting a branch exchange with a main 
exchange, a switch terminating said trunk 
line in the branch exchange, means for oper 
ating said switch as a finder in a branch to 
main exchange call, and attendant's equip 
ment including a calling device in the branch 
exchange for directively operating the 
switch as a connector in the main to branch 
exchange call. 

19. In a telephone system, a directively 
controlled connector switch for setting up 
connections.to called lines, said switch nor 
mally standing in the position last used, and 
means including the stepping magnet of the 
switch for automatically advancing the 
switch to home position responsive to its 
being taken into use for a new call. 20. In a telephone system, a trunk line 
terminating in an automatic switch, said switch standing normally in the position last 
used, a branch of said trunk extending to an 
operator's position, means for signalling the 
operator when a callis received, and means 
for restoring said switch to home position re 
sponsive to the answering of the call by the 
operator. O 

21. In a telephone system, a trunkline ex 
tending from a main exchange to a branch ex 
change, a switch terminating said trunkline 
at the branch exchange, said switch standing 
normally in the position last used, operator's 
equipment at the branch exchange for han 
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dling incoming calls over said trunk, and 
means included in said equipment for caus 
ing said switch to assume its home position. 

22. In a telephone system, a trunk line, a 
switch terminating said trunk line, a branch 
of said trunkline extending to an operator's 
position, means for signalling the operator 
over said branch responsive to a call over the 
trunk line, a calling device at the operator's 
position for transmitting impulses to direc 
tively operate said switch into engagement 
with a called line, a relay in said switch op 
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erative responsive to subsequent impulses 
from said calling device for projecting ring 
ing current out on the called line during each 
series of impulses, and a talking circuit in 
cluding said trunk line and said switch in 
set position but excluding the branch extend 
ing to the operator's position. 

23. In a telephone system, a main exchange 
and a branch exchange, trunks connecting 
said exchanges and terminating in switches 
at the branch exchange, subscribers' lines 
terminating in the branch exchange, an at 
tendant at the branch exchange, subscriber 
controlled means for operating the switch 
of an idle trunk to connect the trunk with 
a calling line, means controlled by the at 
tendant for operating the switch of a trunk 
over which a call has been extended from the 
main exchange to further extend the connec 
tion to a wanted subscriber's line, and means 
controlled by the attendant for operating the 
switch of an idle trunk to connect with an 
idle line, whereon calls originating on said 
line will be extended directly to the main ex 
change and calls originating at the main ex 
change will be extended directly to said line. 

24. In a telephone system, a main exchange 
and a branch exchange, a trunk line connect 
ing said exchanges and terminating in a 
switch at the branch exchange, subscribers' 
lines terminating at the branch exchange, 
means for operating said switch to set up a 
connection from a calling line to the main ex 
change via the trunk line, means for operat 
ing the Switch to set up a connection from the 
main exchange to a wanted line, means, for 
opening the connection at the termination of 
a call, means for operating said switch to set 
up a connection from the trunkline to a sub 
scriber's line for night service calls from 
either exchange to the other, and means for 
preventing the opening of the night service 
connection at the termination of such calls. 

25. In a telephone system, trunk lines con 
necting a main exchange and a brarich ex 
change, a Switch terminating each trunkline, 
means for operating said switches as finders 
in branch to main exchange calls, and com 
mon control means for operating said switches 
as connectors in main to branch exchange 
calls. . . . . . 

26. In a telephone system, trunk lines con 
necting a main exchange and a branch ex 
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change, a switch terminating each trunkline, 
means for operating said switches to connect 
with calling lines in branch to main exchange 
calls, and a common control circuit for di 
rectively operating said switches to connect 

-. E. wanted lines in main to branch exchange 
CaS. . 

27. In a telephone system, trunk lines con 
necting a main exchange and a branch ex 

to change, a switch terminating each trunk line, 
means for automatically operating the switch 
associated with an idle trunk to extend a con 
nection from a calling line to the main ex 
change, and means for transmitting directive 

is impulses to a switch independent of the as 
sociated trunk line to extend a connection 

: from the main exchange to a wanted line in 
the branch exchange. 

28. In a telephone system, subscribers' 
s so lines, a link circuit comprising a finder switch 

and a connector switch, means responsive to 
the initiation of a call for operating said 
finder to hunt for and connect with the call 
ing line, means responsive to directive digits 

25 transmitted over the calling line for operat 
ing the connector to extend a connection to 
a called line, a source of alternating current, 
and means in the connector responsive to 
directive digits transmitted over the calling 

* 30 line for connecting said current source to the 
Ed line during the transmission of each 
igit. 
In witness whereof, hereunto subscribe 

my name this 21st day of December, A. D. 
* 35 1928. 

JOHN H. WOSS, 
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