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To all thom, it may concern, 
Be it known that I, WIN FRED T. PoweLL, 

a citizen of the United States of America, 
and a resident of Rochester, Monroe County, 
and State of New York, have invented cer. 
tain new and useful improvements in Auto 
natic Telephone Systems, of which the fol 
lowing is a specification. 
This invention relates in general to auto 

natic telephone systems, and the object of 
the invention, broadly stated, is to provide 
a new and improved method of completing 

connection to an idle one of a plurality 
of lines or trunk lines extending to the 
same point and having the same telephone 
number. 

Heretofore so called rotary connector's 
have been used for this purpose. The lines 
of a certain group, for example, which may 
be trunk lines extending to a private branch 
(exchange, are terminated in separate contact 
;:ets in the banks of a group of these rotary 
olnectors, and a telephone number is as 
signed in accordance with the first contact 
set in the group. When the number is 
'alled the rotary connector taken fol" use 
will connect with the first contact set and 
therefore with the first trunk line in the 
group, if such trunk line is idle, but if the 
trunk line is busy the connector will auto 
natically operate to test the rest of the 
trunk lines in order and will connect with 
the first one found idle. 
The above describes the usual method of 

handling calls to private branch exchange 
trunk lines, and this is perhaps the preferred 
method in most cases. It may happen, how 
ever, that there are only one or two groups 
of such trunk lines and the provision of a 
special group of connector's for handling the 
traffic will be unduly expensive. 
situations also may arise where the new 
method of handling these calls, which will 
now be explained, can be used to good ad 
vantage. In accordance with the present 
invention ordinary standard connectol's 
which have no automatic rotary movement 
are used, and only one set of contacts is 
assigned to an entire group of perhaps five 
or six trunk lines. This contact set is not 
multipled between the several connectors of 
the group, but separate lines lead away 
from the contact set in each connector' 

Other 

to finder Switches, one of which is asso 
ciated with each of the private branch 
eXchange trunklines in the group, and 
these separate lines, or link circuits, of 
which there will obviously be as many as 
there are connector switches, are multipled 
in the banks of all the finde' switches. 
When the number assigned to the group of 
private branch exchange trunk lines is 
called the connector taken for use will con 
nect with the contact set in its own bank 
in the usual manner, whereupon the finder 
Switch associated with an idle trunk line is 
started and such finder will locate the link 
circuit coining from the particular connector 
in use, and will connect it through to the 
trunk line associated with the finder switch. 
A further feature of the invention, used 

preferably in connection with the main fea 
ture just pointed out, although its use is not 
necessarily SO limited, relates to metering 
arrangements; and consists in the provision 
of a meter and suitable controlling means 
therefor whereby the meter is operated to 
count the number of calls directed to a group 
of lines which fail because all the lines in 
the group are busy. This particular feature, 
however, is not claimed herein, but is 
claimed in my divisional application Serial 
No. 703,894, filed April 3, 1924. 
These are the principal features of the 

invention. There are other features also, 
which together with the above will be fully 
described hereinafter with reference to the 
accompanying drawings, in which Figs. 1 
and 2 are circuit diagrains of the equipment 
in use, while Fig. 3 is a Schematic diagram 
of the trunking arrangement. 

Referring first to Fig. 3; the trunking ar 
rangement will first be briefly explained, as 
this will render it easier to understand the 
circuits. This diagrainmatic layout shows 
in simple form the trunking between local 
Subscribers in an automatic exchange, and 
also the trunking arrangements by which 
Such local Subscribers are given access to a 
group of trunk lines extending to a private 
branch exchange. Considering first the 
means by which the local subscribe's are 
interconnected, let us assume that the sub 
Scriber at substation. A desires to obtain con 
nection with a subscriber at substation A. 
The connection may be established by 
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means of the individual line Switch C, a 
first selector switch such as the first selector 
E, and a connector switch such as the con 
irector H. This is the Ordinary percentage 
trunking system in common use, 

Considering now the means by which con 
nections are extended to the private branch 
exchange trunk lines, each of these trunk 
lines is provided with a finder switch such as 
the finder switch F which is associated with 
the trunk line X. In the connector Switches 
such as connectors H, H, and H of the 
group which is to handle private branch ex 
change calls, a certain contact Set in One of 
the levels is reserved and is assigned to these 
private branch exchange trunk lines, the re 
maining contact sets being assigned to ordi 
nary subscribers' lines in the usual manner. 
Thus in the drawing, which shows Only part 
of one level in each of the connector Switches, 
the second, third and fourth contact sets in 
the connectors are multipled together and 
are assigned to subscribers' lines, while the 
first contact set is not multipled but sepa 
rate conductors extend from this contact set 
in each connector switch to multiply connect 
ed contact sets in the banks of the finder 
switches F and F. With this explanation 
the process of extending a connection f"On 
substation A to the private branch ex 
change trunk line X for example will read 
ily be understood, at least so far as the gen 
eral method is concerned. The connection is 
extended by means of the individual line 
switch C, a selector switch such as the Selec 
tor E, a connector switch such as the con 
nector H, and the finder Switch F. If the 
trunk line X had happened to be busy when 
the call was made the finder switch F would 
have operated to extend the connection to 
the trunk line Y, or some other finder switch 
not shown would have been operated to ex 
tend the connection to one of the other trunk 
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lines. 
Having explained the trunking arrange 

ment adopted, the apparatus shown in the 
circuit diagrams may now be briefly de 
scribed. The substation A, Fig. 1, is an ol 
dinary automatic telephone substation hav 
ing the usual talking instrumentalities and 
a calling device S for controlling the auto 
natic switches. The line conductors termi 
nate at the exchange in the individual line 
switch C, which may be of any well known 
type, such for example as the rotary type of 
line switch indicated in Fig. 3. In develop 
ing the present invention, however, the well 
known plunger type of line switches have 
been used, such as are shown and described 
in the U. S. Patent to Newforth, No. 13901, 
reissued April 13th, 1915, and accordingly 
this is the type which has been shown in the 
drawing. 
The first selector E and the connector H 

are of the usual Strowger vertical and ro 
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tary type so far as their mechanical con 
struction is concerned and any well known 
type of two wire circuits may be used. In 
view of the fact that these circuits are well 
known only the circuit of the connector 
Switch H is shown in full, and reference is 
made to the previously mentioned patent to 
Newforth for the circuits of the selector 
switch. 
The connector H and the other connectors 

of the same group have access in common to 
a plui'ality of Subscribers' lines, and each of 
these connectors also has access to a separate 
line ol' link circuit which is used for extend 
ing calls to the private branch exchange 
trunk lines. Only one of these separate or 
individual lines is shown in the drawings, 
this being the line associated with the con 

70 

75 

80 

nectoi i and comprising conductors 86, 87, 
and S8. Each of these lines is provided 
with a pair of relays, and the relays associ 
ated with the line shown are indicated by the 
reference character T. These relays control 
the starting of the finder switches of which, 
as before stated, there will be as many as 
there are private branch exchange trunk 
lines. 
the trunk line X is a simple rotary switch of 
the type in which the Wipers have no nor 
mal position and move in a forward direc 
tion only. The operation of the circuits will 
be fully described later on. 
The line switch C is individual to the 

trunk line X, and is provided for the pur 
pose of handling connections from the pri 
vate branch exchange to the main exchange. 
This line switch is similar to the line switch 
C associated with the substation A, and it 
may have access to the same group of first 
selector switches. 
The reference character M indicates a 

meter which is common to all the finder 
switches associated with the group of trunk 
lines under consideration. Its function is 
to register the number of times the private 
branch exchange is called when all the trunk 
lines are busy. 

Having briefly explained the purpose of 
the invention and the apparatus involved in 
carrying it out, the operation of this equip 
ment may now be explained more in detail. 
For this purpose it will be assumed that the 
subscriber at Substation. A desires to obtain 
connection with a subscriber in the private 
branch exchange served by the trunk line 
X and other associated trunk lines. 
When the calling subscriber at substation 

A removes his receiver to initiate the call, 
an energizing circuit is completed over the 
line conductors 11 and 12 for the line relay 
14 of the line switch C. Upon energizing, 
the line relay 14 closes a circuit for the Ri 
in winding 18 which, upon energizing, op 
erates both the plunger arm 15 and the cut 
off armature 16; the former through the 

The finder switch F associated with 
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medium of its plunger (not shown) forces 
the bank springs 30-33, inclusive, into en 
gagement, respectively, with the contacts 
34-37, inclusive, and the latter disconnects 
the line conductors 11 and 12 from the line 
relay 14 and from ground, respectively. By 
the engagement of bank springs 30 and 33 
with contacts 34 and 37, respectively, the 
line conductors 11 and E2 are extended to 
the line relay (not shown but corresponding 
to relay 51 of connector switch II) of the 
selector E. 
The selector E now places ground on re 

lease trunk conductor 41 in the Well known 
manner to close a holding circuit for the 
line switch C extending from grounded re 
lease trunk conductor 41 through the bank 
contact 35, bank spring 31, and through the 
holding winding 17 to battery. Since the 
line relay 14 is slow acting, it keeps its 
armature attracted until after the above 
holding circuit has been established. A 
branch of the holding circuit extends by Way 
of conductor 13 to multiple test contacts in 
the banks of connector switches having ac 
cess to the line of substation A, where, by 
a ground potential on these contacts, the 
said line is made busy. By the engagement 
of bank spring 32 with contact 36 a circuit 
is closed whereby the master switch D is 
operated in the well known manner to al 
vance the plungers of all the remaining idle 
line switches into position before the ter 
minals of the next idle trunk line. 
The calling subscriber may now operate 

his calling device in accordance with the 
first digit of the number assigned to the 
private branch exchange, which we will as 
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sume is #241. In response to the operation 
of the calling device, the selector E raises its 
wipers 43, 44, and 45 to the second level and 
connects them to contacts 46, 47, and 48, 
respectively, of the first idle trunk line, 
assumed to be the trunk line extending to 
the connector H, which has access, through 
finder switches, to the trunk lines leading 
to the desired private branch exchange. 
When the connection is extended to con 

nector H as above described, the line relay 
51 energizes in the usual manner and closes 
the circuit of relay 52. Relay 52 grounds 
the release trunk conductor 58, thus holding 
the switches C and E in their operated posi 
tions, and prepares the circuit for the ver 
tical magnet. When the calling subscriber 
operates his calling device in accordance 
with the second digit 4 of the desired num 
ber, the line relay 51 of the connector H 
deenergizes four times momentarily. The 
relay 52, being slow acting, does not have 
time to deenergize during the momentary 
interruptions of its circuit by the line relay, 
and, therefore, each time the relay 51 deen 
ergizes, a circuit is extended from ground 
at G through armature 59 and its resting 

contact, amature 60 and its working con 
tact, relay 53, vertical magnet 61, and thence 
through side switch wiper 63 to battery. 
Since the digit called is four, the vertical 
magnet receives four impulses over the cir 
cuit and operates to raise the Switch shaft 
and its wipers S0, 81, and 82 four steps. 
The relay 53, which is energized in series 
with the vertical magnet, is a slow acting 
relay and remains in its operated position 
until after the last impulse is delivered to 
the vertical magnet. The relay 53, upon en 
ergizing, completes a circuit extending from 
ground at G' through armature 64 and its 
working contact, and through private mag 
net 65 and relay 57, in multiple, to battery. 
The relay 53 deenergizes and breaks the cir 
cuit of the private magnet 65 and the relay 
57 shortly after the last impulse is deliv 
ered to the vertical magnet. The private 
magnet, upon energizing and deemergizing, 
causes the side switch to pass from first to 
second position. 
When the calling subscriber operates his 

calling device for the last digit 1, the circuit 
of the line relay 51 is broken once. Since 
the side switch is now in second position, 
each time the line relay deemergizes a circuit 
is closed from ground at G through arma 
ture 59 and its resting contact, almature 60 
and its working contact, relay 53, arnature 
66 and its resting contact, rotary magnet 
62, and through the side switch wiper 63 
to battery. The rotary magnet. 62 operates 
in response to the one impulse received over 
this circuit to rotate the switch shaft one 
Step to carry the wiper's 80, 81, and 82 onto 
the bank contacts 83, 84 and 85, respectively, 
which give access to the desired private 
branch exchange 241 through the first idle 
finder switch such as the finder switch F. 
Fig. 2. The Felay 53 is energized in series 
with the rotary magnet 62 and operates in 
the same manner as before to maintain the 
circuit of the private magnet. 65 and the 
relay 57 closed during the entire time the 
rotary magnet is operating. The circuit 
of the private magnet 65 and the relay 57 
is broken shortly after the last impulse is 
delivered to the rotary magnet, and the pri 
vate magnet 65, upon deenergizing, permits 
the side, switch to pass to third position. 
The side switch wiper 67, upon reaching 
third position, completes a circuit extend 
ing from ground G' through said side switch 
wiper, private wiper 81, connector private 
bank contact 84, conductor 87, resting con 
tact of almature 109 and said armature, 
relay 101, conductor 143, armature 128 and 
its resting contact, and through resistance 
R to battery. The relay 101, upon energ 
izing, removes ground at its arnature 111 
from the test contact 113 and places ground 
upon the coalmon starting wire 130 leading 
to the first finder Switch, which is the finder 
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switch F. When ground is placed upon the 
starting wire, relay 103 is energized over 
the following circuit: grounded starting 
wire 130, armature 123 and its resting con 
tact, and thence through relay 103 to bat 
tery. When this relay pulls up, armature 
126 grounds the release trunk conductor 131 leading to battery through coil 132 and 
armature 133 of line switch C is therefore 
operated to remove the bridge of the line 
relay 134 from the trunk line X. A branch 
of this circuit extends from grounded con 
ductor 131, through the switching relay 102 
and motor magnet 104 in series to battery. 
Armature 127 connects the test wiper 116 to 
the last named circuit at a point between the 
switching relay 102 and motor magnet 104. 
The operation now depends upon whethel 
the test wiper 116 is standing upon un 
grounded contact. 113 or upon Some other 
contact which will, of course, be grounded. 
We will assume the latter, in which case 
relay 102 will be short circuited and motor 
inagnet 104 will operate as a buzzer to ad 
vance the switch wipel's step by step in 
search of the calling line. When wiper 116 
arrives at ungrounded contact 113 the relay 
102, being no longer short circuited, will 
energize over its above traced circuit. The 
relay 102 is of such high resistance that 
the motor magnet 104 will not energize in 
series with it. Upon energizing, relay 102 
extends the trunk line. X by Way of respec 
tive resting contacts of armatures 122 and 
125 and said armatures, wipers 115 and 11, 
contacts 112 and 114, and conductor's S6 
and 88 to contacts 83 and 85 in the bank of 
connector H: disconnects the starting con 
ductor 130, at its armature 123, from relay 
()3 and connects it to the conductor 135 
leading to the next switch; and shifts the 
test wiper 116 at armature 124 to the 
grounded release trunk conductor 131, thus 
losing a circuit for relay 100 which extends 
by way of test contact 113, through armature 
110 and its working contact, and relay 100 
to battery. Relay 100, upon energizing, 
opens the circuit to relay 101 at armature 
109, removes ground from the starting Wire 
130 at its armature 108, and locks itself to 
ground from the grounded conductor 87 at 
armature 105. Almature 105 also grounds 
the test contact 113, and does so before the 
slow acting relay 103 of the finder F has 
had time to fall back; thus it is seen that the 
established connection of the finder Switch is 
held up. 

Returning to the connector We find that the 
passage of the side switch wiperS 90 and 91 
to third position and the closing of contact 
at armatures 97 and 98 by the deemergiza 
tion of the slow acting relay 57 finally com 
pletes the connection between the calling line 
and the called trunk line. The passage of 
the side switch wiper 63 into third position 
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completes the circuit for the ringing relay 
56. This circuit extends from ground G 
through interrupter I, relay 56, resting con 
tact of armature 92 and said armature, and 
through side switch wiper 63 to battery. The 
relay 56, upon energizing, disconnects the 
calling line from the called trunk, and con 
nects ringing current generator K. With the 
latter through the armatures 93 and 94 and 
their working contacts, armatures 9 and 98 
and their resting contacts, wipers 80 and 82, 
and over previously traced circuit to trunk 
line X and thence to a ring down drop or 
some other visual or audible signal in Series 
with a condenser at the switchboard of the 
private branch exchange. Since the circuit 
of the ringing relay 56 includes the inter 
rupter I, said relay is energized only inter 
mittently. When the operator plugs in to 
answer the call she closes a conductive bridge 
across the line, and as soon thereafter as the 
ringing relay 56 deemergizes, a circuit is com 
pleted over the heavy talking conductors for 
the double wound back bridge relay 50. Re 
lay 50 is accordingly energized and closes the 
circuit of ring cut-off relay 55. The relay 55, 
upon energizing, opens the circuit of the 
ringing relay 56 at its armature 92 and closes 
a locking circuit for itself, independent of 
relay 50, at its armature 99, so as to not fall 
back and start the ringing again in case the 
operator at the branch exchange should dis 
connect before the calling party replaces his 
receiver. The operation of relay 50 serves 
also to reverse the direction of the calling 
party's battery flow for the purpose of oper 
ating registers, or for other purposes familiar 
to those skilled in the art. 
The operator at the branch exchange will 

complete the connection to the desired party 
in the usual manner, and after the conversa 
tion is finished the connection is released by 
the hanging up of the receiver at the calling 
Substation A. When the receiver is replaced 
the line and release relays 51 and 52 of the 
connector H deemergize and the latter relay 
closes a circuit for release magnet 49, which 
operates to restore the connector H to nor 
mal position in the usual manner. Relay 52 
also disconnects ground from the release 
trunk conductor 58, thereby breaking the 
holding circuit of the selector E and the line 
switch C and these two switches are restored 
to normal also. When the connector H re 
leases ground is removed from conductor 87, 
thus breaking the holding circuit extending 
forward to the relay combination T and 
finder switch F. Relay 100 accordingly de 
energizes, likewise relay 102 of finder switch 
F, and the cut-off winding 132 of the line 
switch C. 

In the foregoing it has been assumed that 
the first trunk line leading to the private 
branch exchange is idle when the call is 
made. In case the first trunk line is busy, 
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the starting wire 130 will have been extend 
ed to the next finder Switch, and the connec 
tion will be completed in the same nanner 
but over a different trunk line. In case all 
trunk lines are busy the connector H will not 
complete the connection but will give the 
calling subscribe a busy signal and aiso will 
operate the meter M, which registers the 
number of times that the private branch ex 
change is called when all the trunks are busy. 
In order to explain this we will assume that 
the subscriber at substation A makes the 
same call as before, but that all the trunk 
lines leading to the private branch exchange 
241 are busy, in which case armatures 120, 
121, and 123, located in the first, second, and 
last finder switches, respectively, are in their 
respective working positions. When the last 
trunk line becomes busy a circuit for the re 
lay 140 is completed as follows: from ground 
G", through relay 140, working contact of 
armature 120 and the said armature, Work 
ing contact of armature 121 and said arma 
ture, working contact of armature 23 and 
said armature, conductor 130, and through 
resistance R to battery. Relay 140, upon en 
ergizing, disconnects its armature 128 from 
battery through resistance R and connects 
it to ground through relay 141. This ground 
extends through relay 141, Working contact 
of armature 128 and said almature, conduc 
tor 143, relay 101, armature 109 and its rest 
ing contact, and through conductor 8 to test 
contact 84 in the bank of connector H. Now 
when connector H in response to the last 
digit 1 of the called number 241 rotates its 
wipers 80, 81, and 82 into engagement with 
contacts 83, 84, and 85, respectively, and the 
slow acting relay 53 falls back, a ground po 
tential is extended from grounded contact 
84, through side switch wiper 67 (which is 
in second position), normally closed contacts 
controlled by armature 89, relay 54, normally 
closed contacts controlled by armature 64, 
and through private magnet 65 to battery. 
Armature 64 closes this circuit before it dis 
connects ground from private magnet 65 
and, therefore, magnet 65, does not deener 
gize and does not permit the side switch 
wipers to pass into third position, thus pre 
venting the connection from being com 
pleted. When the above named busy test cir 
cuit is completed, relay 141 associated with 
the meter M operates to close the circuit of 
the operating magnet of the meter, where 
upon the said magnet attracts its armature 
and registers the call. Relay 101, however, 
being marginally adjusted, does not operate 
at this time. At the connector, relay 54, upon 
energizing over the circuit previously traced 
for it, transfers the locking ground for itself private 
bank contact 84 to ground G by way of off 
normal spring 39 and its Working contact, 
and armature 89 and its Working contact, 
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thus locking itself and the private magnet 
Over a new path which is independent of the 
private bank contact 84. When the normally 
closed contacts controlled by armature 89 are 
opened the circuit of the relay 141 is broken, 
and this relay, although it is slow acting to 
insure the operation of the meter M, soon 
falls back and opens the circuit, thus leaving 
the meter yi free to register another call 
should it come in while all the trunks are 
still busy. In addition to the operations de 
scribed relay 54 also completes a connection 
from the busy signalling machine through 
the armature 38 and its working contact, and 
through side switch wiper 91 to the calling 
line, to notify the calling subscriber that the 
called private branch exchange is busy. 
After having called a busy line, the calling 
Subscriber causes the release of the switches 
by hanging up his receiver in the same man 
ner as if an idle line had been called. 
As explained before, the line switch 'C' is 

provided for handling calls from the private 
branch exchange to the main exchange, the 
trunk line X being what is known as a two 
way trunk line. The process of establishing 
a connection of this kind is according to well 
understood practice, and since it has nothing 
particular to do with the invention it need 
not be explained herein. It may be pointed 
out, however, that when the release trunk 
conductor 131 is grounded during a branch 
to main exchange call, relay 102 of the finder 
Switch F does not fully operate its several 
armatures, due to a mechanical locking de 
vice controlled by the line relay 103, such as 
is disclosed in the patent to Lamb, No. 
1,193,160, and the wipers of the switch are 
not connected up. Armature 123, however, 
is SO adjusted that under these circumstances 
it engages its front contact in order to prop 
erly extend the starting wire to the next 
finder Switch. 
Having described my invention, what I 

consider to be new and desire to have pro 
tected by Letters Patent will be pointed out 
in the appended claims. 
What I claim as my invention is: 
1. In a telephone system, a subscriber's 

line, a plurality of link circuits, a like plu 
rality of connector Switches each having ac 
cess to a different one of said link circuits 
when operated in accordance with the same 
directory number, and having access to said 
line when operated in accordance with an 
other directory number, a plurality of lines 
having common access to said link circuits, 
and means responsive to the connection of 
one of said switches with one of said link circuits for automatically connecting an idle 
one of said lines with the connected link 
circuit. . - 

2. In a telephone system, an automatic 
switch, a link circuit accessible to said 
Switch, a plurality of lines having access to 
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Said link circuit, means for operating said 
Switch to connect with said link circuit, 
means controlled by the connection with the 
link circuit for automatically connecting an 
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idle One of said lines to said link circuit, 
and means in said switch controlled when 
all of said lines are busy, for preventing con 
nection with said link circuit and for giving 
a busy signal to a calling subscribel'. 

3. In a telephone system, selectoi' and 
final connector switches, subscribe's lines 
accessible to said connectors, a group of 
trunk lines, a contact set in each connector 
assigned to said trunk group, and a finder 
Switch for each trunk line having access to 
the contact sets in all of Said connector's. 

4. In a telephone system, selector and 
final connector switches, subscribers’ lines 
accessible to said connectors, a group of 
trunk lines, a contact set in each connector 
assigned to said trunk group, a finder switch 
for each trunk line having access to the con 
tact sets in all of said connectors, means for 
Operating a selector and connector to estab 
lish connection with a contact set assigned 
to the trunk group, and means for automat 
ically starting One of said finders when the 
connection is completed. 

5. In a telephone system, a group of con 
nector Switches, each operable in accordance 
with the two final digits in called telephone 
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numbers, a link circuit terminating in a 
bank contact set of only one of said con 
nectors, a similar link circuit terminating in 
the corresponding bank contact set in each 
of the other connectors, a group of trunk 
lines, and a finder switch individual to each 
trunk line having access to all of said link 
circuits. 

6. In a telephone system, connector 
Switches adapted exclusively for directive 
control by calling subscribers, subscribers 
lines terminating in contact sets of said 
SWitches, a group of trunk lines, a contact 
Set in each connector assigned to said trunk 
group, a link circuit terminating in each of 
Said contact sets, and a finder switch for 
each trunk line having access to all of said 
link circuits. 

7. In a telephone system, a group of con 
- nector Switches, a group of subscribers’ lines 
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directly accessible in common to all of said 
Connectors, a group of link circuits, one for 
each connector, each link circuit being indi 
vidual to a different connector, a group of 
trunk lines, and a finder switch for each 
trunk line having access to all of said link 
circuits. 

8. In a telephone system, a group of con 
nectors, multiple connections between cer 
tain of the contact sets of said connectors, 
there being also certain contact sets which 
are not multipled, subscribers’ lines termi 
nating in the multiply connected contact 
Sets, a link circuit for each connector ter 

1,516,245 

minating in a contact set which is not multi 
pled, a group of trunk lines, and a finder 
Switch for each trunk line having access to 
all of said link circuits. - 

9. In a telephone system, a group of con 
nector switches, each having direct access 
to called subscribers' lines, a link circuit ter'- 
minating in a bank contact set of Only One 
of said connectors, a similal' link circuit tel'-. 
minating in the corresponding bank contact 
Set in each of the other connectors, a group 
of trunk lines, a finder switch individual 
to each trunk line having access to all of 
Said link circuits, means for operating any 
connector to connect with its associated link 
circuit, and means in the operated connecto!' 
for starting an idle one of said finder 
switches over a conductor of the connected 
link circuit. 

10. In a telephone system, a group of 
connector switches, a link circuit terminat 
ing in a bank contact set of only one of said 
connectors, a similar link circuit terminating 
in the corresponding bank contact set in 
each of the other connectors, a group of 
trunk lines, a finder switch individual to 
each trunk line having access to all of said 
link circuits, a common starting circuit for 
said finders, and a plurality of branches of 
Said starting circuit, each branch including 
a conductor in a different one of said link 
circuits. 

11. In a telephone system, a link circuit 
accessible to automatic switches at both 
ends, a test contact at each end of said 
link circuit, the test contact at one end 
being normally grounded, means for ground 
ing the test contact at the other end when 
the link circuit is connected with at that end, 
and means responsive to the grounding of 
Said last mentioned test contact for remov 
ing the normal ground connection from the 
other test contact. W m 

12. In a telephone system, a group of link 
circuits, automatic forward selecting switch 
es for connecting with said link circuits at 
One end thereof, automatic backward select 
ing Switches for connecting with connected 
link circuits at the other end thereof, and 
means for rendering all said link circuits 
busy to said forward selecting switches when 
all of Said backward selecting switches are busy. 

18. In a telephone system, a group of link 
circuits, automatic forward selecting switch 
es for connecting with said link circuits 
at One end thereof, automatic backward 
Selecting switches for connecting with con 
nected link circuits at the other end there 
of a chain relay circuit closed when all of 
Said backward selecting switches are busy, 
and a relay controlled over said chain cir. 
cuit for rendering said link circuits busy to 
Said forward selecting switches. 

14. In a telephone system, a trunk line. 
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backward and forward selecting switches in 
dividual to said trunk line at the same end 
thereof, a cut-off relay in the forward select 
ing switch, a starting relay in the backward 

5 selecting switch, and a circuit for said cut 
off relay controlled by said starting relay. 

15. In a telephone system, a trunk line, 
backward and forward selecting switches in 
dividual to said trunk line at the same end 

l0 thereof, a cut-off relay in the forward select 
ing Switch, and means for energizing said 
relay whenever the backward selecting 
switch is operated. 

16. In a telephone system, a trunk line, 
15 backward and forward selecting switches 

individual to said trunk line at the same end 
thereof, a starting circuit for said backward 
selecting switch, other backward selecting 
switches controlled over said starting cir 
cuit, and means for transferring said start 
ing circuit to one of said other backward 
selecting switches whenever said forward 
selecting switch is operated. 

17. In a telephone system, a trunk line, 
25 backward and forward selecting switches 

individual to said trunk line at the same 
end thereof, a starting circuit for said back 
ward selecting switch, other backward 
selecting Switches controlled over said start 

30 ing circuit, a relay for transferring said 
starting circuit to one of said other back 
ward selecting switches, and a circuit for 
energizing Said relay whenever said forward 
selecting switch is operated. 

35 18. In a telephone system, a backward 
Selecting finder switch, a forward selecting 
line Switch, a two-way trunk having one end 
connected in multiple to both of said switch. 
es, means for operating said finder switch 

40 for extending calls to said trunk line, and 

20 

7. 

means for operating said line switch to ex 
tend calls away from said trunk line. 

19. In a telephone system, a two-way 
trunk line, a backward selecting finder 
switch at One end of said trunkline for han- 45 
dling calls in one direction, and a forward 
selecting line switch at the same end of said 
trunk line for handling calls in the opposite 
direction. 

20. In a telephone system, a trunk line, 50 
backward and forward selecting switches in 
dividual to said trunk line at the same end 
thereof, a cut-off relay in the forward select 
ing switch, and means for energizing said 
relay as soon as the backward selecting 55 
switch is taken for use. 

21. In a telephone system, a trunk line, 
backward and forward selecting Switches 
individual to said line at the same end there 
of, a switching relay in the backward select- 60 
ing switch, a cut-off Irelay in the forward 
Selecting switch, and means for energizing 
said relays simultaneously when the back 
ward selecting switch is taken for use. 

22. In a telephone system, a trunk line, 65 
backward and forward Selecting switches 
individual to said trunk line at the same 
end thereof, a starting circuit for said back 
Ward selecting Switch, other backward se 
lecting switches controlled over said start- 70 
ing circuit, and means associated with said 
trunk for transferring Said starting circuit 
to One of Said other backward selecting 
Switches whenever either the backward se 
lecting switch or the associated forward se- 75 
lecting switch is operated. 
Signed by me at Rochester, Monroe Coun 

ty, New York, this 5th day of November, 
920. 

WINFRED T. POWELL, 


