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My invention relates in general to auto-
matic telephone systems, but more particu-
larly fo such systems as comprise main and
branch exchanges interconnected by trunk

5 lines, the branch exchanges being of the type
at prezent used in large numbers to supply
telephone service to large manufacturing es-
tabl shinents, department stores, and the
like; and the principal object of the inven-

10 tion is to provide means whereby main to
branch exchange calls may be transferred
automatically from one station to another
at -a branch. exchange while the main ex-
change subseriber waits on the line.

15 Qvdinarily if it should be desired to trans-
fer a call from one stua!ton to anothér at the
branch the main exchange subscriber would
have to hang up his receiver and relcase the
entive trunking connection, after which the

20 connection would be reestablished precisely
as before with the sole exception, in accord-
ance with the usual practice, of the two final
digits which con‘rol the final connector at

- the branch. It is extremely desirable to

25 avoid . the .necessity of thus releasing ‘the

trunking poftion of the connection, for to

do so involves great inconvenience and waste
of time on the part of the main exchange
subscriber, and wmay also vesul! in the loss
of the trunk line during busy periods; and
it will be apparent that a system in which
incoming calls at a branch exchange can be
transferved without releasing the trunk line

-in uge will be very advantageous In prac-

35 tice.

With this object in view, therefore, I have

_designed a simple and effective method of

transferring calls antomatically, under local

control, the cssential features of which are
fully described and explained in the follow-
ing specification, and illustrated in the

drawings forming a part thereof. o
The drawings; comprising Figs. 1 and 2,

sheuld properly be arranged in order with

45 corresponding lines at the adjacent edges
therexf-in alignmen: ; and when so posi-
tioneil show’ diagrammatically a trunk line
2--3 {erminaling in the incoming connector
-D (Fig, 1) :at-a branch exchange, two sub-

60 staticns A and A7 (Fig. 2) which are acces-
sible” to the incoming connector, and indi-
vidaal line or trunk gselecting switches C
qand ¢ which are.assoclated with the line of
substations. A and A’, respectively. There
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is also shown to the right of Fig. 2 a trunk 55
line comprising conductors 130, 131 and 132
which terininates in a local connector switch
{not shown). -

Fig. 3 shows a modification of. the con-
nection of relay 8 of Fig. 2. This modi- 60
fication arranges the cirenit so that the first
called party is automatically disconnected
from the connection after he has transferred
the, call to another called party in accord-
ance with one of the oblects of this inven- 65
tion. .

The subscribers’ stations such as the sub-
stations A and A’ are of the usual common
battery type in which the transmitter and
receiver are connected in series. Each sub- 70
station is also provided with a calling de-
vice which js preferably of the type in which
a reciprocating dial is operated by the sub-.
scriber to produce series of interruptions in
the line circuit in accordance with the digits 75
in called numbers. A calling device which’
is suitable for the purpose is shown in the
British patent to Dicker #99,654 of 1910.
_The individual line switches, such as the
line switches C and C’, are of ‘the well known 80
rotary type in which the wipers have no
normal position.” A rotary line switch of
suitable construction is ‘described in the
patent to T.amb, No. 1,193,160, granted
August 1st, 1916. » 85

The connector switches including both the
incoming connectors and the local connec-
tors are- mechanically of the type disclosed
in tiic patent to I aith, Erickson and Erick-
son, No. 815,176, granted March 13, 1906. 9o
The circuits are modified, however, in ac-
cordance with the two-wire system of con-
trol and the circuits of the incoming comn-
nectors are further modified to accomplish
the objects of this invention as will be fully 95
explained hereinafter. In regard to -the
local connectors these switches are prefer-
ably of the type commonly known as selec-
tor connectors, the construction and utility
of which are explained fully in the patent to 1p
Deakin No. 1,164,479, granted December 14,
1915. ' ‘ . R

The main exchange is assumed to be of the
modern two-wire type well known .in the -
ar! and needs no detailed -description. 105
Reference is made, however, to” the patent
to A. H. Blessing, No. 1,176,269, granted
Mareh -21, 1916, which _shows two-wire se-
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lector, connector and vepeater cireuits. Fhe
trunk line comprising conductors 2 and 3
may be one of a group of trunk limes which
feriuinate in n cerizin second or third selec-
tor level at the main exchange, and which
axtend throngh repeaters to the branch ex-
change, ferminating there in incomung con-
nectors like the connector 1 (Fig. 1), As
shown herein the frunk line terminating in
the incoming connector 1) is adapted for use
in one direction ouly, that =1t can only be
used on calls from the mam exchange to the
branch exchange. Connections in the re-
verse direction may be handled by a sepa-
rate group of trank lines (not shown}) which
are accessivle to the local selector connec-
It will be understood of course that
by the usual expedients the trunk line shown
can be adapted for two way service. Dut
since my invention is not particularly con-
cerned with this it has been considered ad-
visable to show the trunk line in the simplest
form possible.

Considering the local trunking in the
branch exchange somewhat more in detail,
the bavks of all the individual line switches
are connected in multiple and contain termi-
nals of trunk lines extending to the local
selector connectors ag is usual and also n
accordance with this ‘invention contain
terminals of speciul trunks which extend to
the incoming connectors. Thus in Fig. 2
there is shown a local connector trunk com-
prising conductors 139 to 182, inclusive,
which is multipled to the contact set com-
prising contacts 114 to 117 in the bank of
the line switch C and also to a contact set

comprising contacis 122 to 125, inclusive,.

in the bank of the line switch ¢, A special
trunk extending to the incoming connector
D is also shown comprising conductors 85
to 88, inclusive, which terminate in the con-
tact set comprising bank contacts 118 to 121,
inclusive, of line switch C, being also
multipled to corresponding contact sets in
the lmme switch- ¢° and. the other liue
switches. Sufficient local selector connece-

“tors will of course be provided to handle the

maximum number of simultaneous local and

branch to main exchange calls. Likewise
the incoming connectors and associated

trunk lines will' also be provided in suf-
ficient number to handle the main to branch
exchange calls.  Ordinarily more local con-
nectors will be required than incoming con-
nectors, and if we assume that there are ten
of the former and 5 of the Intter every thivd
contact set in the line switch banks niy oo
assigned to a special ingowing connector
trunk. This wneans of cdurse that the two
kinds of trunks which terininate in the line
switch banks are nat scgregated hut on the
contrary ave arranged altermately. Tt will
be observed that the line switches arve pro-
vided with fourth wipers which in the case

1,627,829

of iine switches C and €’ ave indicated hy
refeveuce characters 112 and 1127, All test
contacts evigaged by these wipers and corre-
sponding wipers in other line switches wlielh
are assoclated .with local trank lines ave
permanently grounded.~
Al the hines in the branch exchanwe are
of course accessible both to the local connec-
tors and to the incomiing connectors. Con-
sidering the line of substation A it will be
seen that a group of normal conductors in-
cluding conductors 80 and 84, inclusive, ex-
tend from the individual line swilch C to a

contact set comprising bank contacts 70 to-

74, inclusive, in the bank of the incoming
connector, being multipled in the usual way
to corresponding contact sets in the banks of
the other incoming connectors. There is also
shown a group of normal conductors com-

prising conductors 140 to 142, inclusive,

which it will be understood exiend to multi-
ple contact sets in the banks of the local con-
nectors. The line of substation A’ and the
other lines in the branch exchange are simi-
larly connected.

While I have shown throughout the draw-
ings a plurality of batteries it will be under-
stood that there is preferably but one bat-
tery having its positive pole grounded. In
order not to encumber the drawings unneces-
sarily, reference characters have not bcen
applied to the separate bafteries shown, and
1t will be understood that where in the speci-
fication a cirenit s traced “to battery” it ex-
tends to the live or ungrounded pole of the
main battery at the branch exchange. There
15 also provided a small auxiliary battery I3
shown near the bottom of Fig. 1 whose func-
tion will be explained hereinafter. The rof-
erence characters Q and TR indicate, tegpec-

tively, a busy signalling machine and inter-,

mittent ringing equipment which are of‘the
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usual type common in cther automatic tele-

phone systems.
Having given a brief description of the

apparatus mvolved I will now proceed to

explain the operation of the invention. For
this purpose 1t will first be asswned that a
calling subscriber in.the main exchange de-
sires to obtain a connection with the branch
exchange subscriber at substation A jand it
will be further assumed that the calling sub-
scriber has operated a series of automatic
switches in the main exchange to establish
connection with the trunk line comprising
conductors 2 and 3 which terminate at the
branch exchange in the incoming connector
D. When connection with the trunk line is
established a bridge is closed across the (runk
conductors in the usual manner at {he re-
peater in the main exchange and the line re-
lay 4 of the incoming connector is encrgized
in the well understood manner. Upon at-
tracting its armature relay 4 completes the
usual cireuit for the slow acting release re-

110
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lay 5, which upon energizing in turn, pre-
paves the usnal civenit for the vertieal and
rotary magnets 18 and 19, The ealling stib-
seriber mav now operate his calling device
in reenrdance with the first of the two digi's
which are to conirol the operation of the
connecior 11 A series of inferruptions is
acecrdingly nroduced in s line eirenit which
are repested in the well known manner by
ihe mam exchange repoater into the ener-
gizing cireuit of the line relay 4. The line
relay will therefore be deenergized a number
of tites and at each deenergization transmits
an impulse of current to the vertical magnet
over the following path: ground at G*, arma-
ture 26 and its resting contact, armature 27
and its working contact, winding of the low
resistance slow acting private control relay
16, winding of the vertical magnet 18, and the
side switch wiper 23 in first position to bat-
terv. DBy the operation of the vertical mag-
net the shaft of the incoming connector is
raised step by step until the wipers 60 to 64,
inclusive, arrive opposite the required hori-
zontal level of bank contacts. Relay 16 is
energized in series with the vertical magnet,
and being slow acting, retains its armature
during the series of impulses to clore an en-
ergizing circuit for the private magne’ 17.
At the end of the vertical movement of the
switch, relay 16 and the private magnet are
deenergized, the latter controlling the side
switch in the usual manner to advance its
wipers to their second {)osition.

The ecailing subscriber may now operate
his calling device in accordance with the final
digit, thereby producing another series of in-
terruptions m his line circuit which are re-

peated as before to cuuse deencrgizations of-

the line relay 4. Now, however, the side
switch wiper 28 being in its second position,
the line relav sends at each ({eenergization an
impulse to the rotary magnet 19 in the well
understood manner. In response to these
impulses the rotary magnet is operated to ro-
ta‘e the wipers 60 to 64, inclusive, until they
come into engagement with bank contacts 70
to 74, inclusive, these contacts being the ones
comprising the contact set which is allotted
to ihe line of substation A. The slow acting
relay 16 and the private magoet 17 are oper-
ated during the second series of impulses as
Lefore and at the end of the rotary move-
ment of the switch if the called line is idle
the private magnet is deenergized to advance
tle side switch wipers to their third position.

When the side switch wiper 24 comes into
engagement with its third position contact
point a circuit is completed for the com-
bined cut off and switching relay 102 of the
individual line switeh C as follows: ground
al (3%, anxiliary battery B, resistance 56,
side switch wiper 24 in third position, test
wiper 62, test contact 72, conduetor 82, wind-
ing of relay 10z, and the winding of the

stepping magnet 104 to hattery. Relay 102
is operated over the above cirenit to canse its
arnintires to break away from_their back
contacts thus elearing the line of substation
A of its normal baltery and ground connee-
tions in the line switeh.  Owing to the in-
terlocking wrrangement between the arma-
tures of relavs 102 and 103, however, relay
102 is not able to fully attract its armature
and the wipers of the line switch accordingly
remain disconnected.  Ground potential (as
increased by the auxiliary battery B) ex-
tends to niultiples of test contact 72 in the
banks of the other incoming connectors and
alko by way of conductor 141 to the multi-
ple test contacts in the banks of the local
connectors in order to render the line of
substation A busy. At the connector D the
switching veluy 15 is energized in parallel
with the relay 102 of the line switch C over
a branch circuit which may be traced from
the test wiper 62 by way of the winding of
the said relay 15 and the side switch wiper
92 in third position to battery. Upon ener-
gizing the said relay 15 completes a signal-

Jing circnit over the called line as follows:

gronnd at G?, ringing generator Gen, ‘con-
tact of the ringing interrupter IR, resting
contuct of armature 41 and the said arma-
ture, armature 55 and its working contact,
wiper 64, bank contact 74, conductor 84, line
conductor. 101, through the ringer at sub-
station A, line conductor 100, conductor 81,
bank contact 71, wiper 61, working contact
of armature 54 and the said armature, arma-
ture 37 and its resting contact, upper wind-
ing of the ring cut off relay 10, and the main
battery to ground at G* DBy the operation
of the ringing, equipment IR the ringing
geerator Geu is intermittently cut out ot
the above circeuit and the ground connection
at G is substituted therefor from which it
follows that the ringer at substation A will
be sounded at intervals to call the subscriber
to the telephone. The ring cut off relay 10
is so adiusted that it does not energize as
long as the receiver at the called station re-
mains on the hook. - _

The required connection has now been
completed and the bell at the called station
is heing operated intermittently. When the
receiver is removed the cut off relay 10 at
the connector D is instantly energized either
by current from the main battery alone or
by current from the battery and ringing
generator in series, and upon attracting its
armature establishes a locking circuit for it-
self as follows: ground at GS, off normal
contact 21 (closed at the first upward move-
ment of the switch shaft), armature 38 and
its working contact, and the lower. winding
of the cut oft relay 10 to battery. The ring
ciit off relay 10 also opens a contact in the
busy sionalling circuit at its armature 40,
prepares a circuit for the relay 11 at its
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armature 39, and at its armatures 37 and 41
disconnects its own upper winding and the
lead from the ringing machine and closes
the talking circuit. The back bridge relay 9
1s now connected in bridge of the called line
and is energized in the usual way over the
called line circuit. ~ At this point it should
be mentioned that the ring cut off relay 10
is so adjusted that armatures 37 and 41 en-
gaged their working contacts before the
armature 39 engages its working contact.
This adjustment is made in order to con-
nect the back bridge relay 9 across the called
line and pérmit it to energize before the con-
tact in the circuit of relay 11 is closed at
armature 39. Relay 11 is given a stiff ad-
justment and may be permitted to receive a
slight impulse of current during the energi-
zatlon of relays 10 and 9 without ill effect,
it being understood that it remains inoper-
ative at this time. In addition to opening

the circuit of relay 11 at its armature 36 as.

explained, the back bridge relay 9 prepares
at its armature 35 a circuit for relay 12
which will be described later. -

The required connection has now been
established. Talking current for the trans-
mitter at the calling station may be supplied

_in any suitable manner at the main ex-

change, preferably through the windings of
the line relay of the repeater; while talking
current for the transmitter at the called sub-
station A is supplied through the windings
of the back bridge relay 9. The voice cur-

rents follow the path shown in heavy lines-

which will be apparent without further ex-
planation.

So far there has been nothing unusual in
the process of setting up the connection.
The relaase of the connector D is under the
control of the calling subscriber who by re-
placing his receiver will deenergize the re-
lays 4 and 5 and thus close the circuit of
the release magnet 20, off normal contact
22 now being closed and relay 7 being de-
energized. We will suppose, however, that
before finishing with the business he has in
hand the calling subseriber finds it necessary
to communicate with some other person or
official of the concern served by the branch
exchange. The necessity for calling a sec-
ond party may arise from various reasons
with which we are not especially concerned,
perhaps the right party was not obtained in
the first places but however this may be, oc-
cas‘ons cn which ealls must be transferred
will arise quite frequently.  Assuming then
that connection with another party is de-
sired, the subscriber at substation A’ for
mstance, the party at substation A will offer
to transfer the call and this being agreeable
to the calling subscriber will proceed to do
so in the following manner.

The first operation is to pull down the re-
ceiver hook at substation A for an instant

1,627,929

and then release it. When the receiver hook
is pulled down the circuit of the called line
is broken and the back bridge relay 9 is
deenergized to complete a circuit for relay
11 as follows: ground at G*, resting con-
tack of armature 36 and the said armature,
working coutact of armature 39 and the
said armature, contact springs contrilled
by armature 44 of relay 11, the winding
of the said relay, contact springs con-
trolled by the armature of relay 16, and
the winding of the private magnet 17 to
battery. Relay 11 is sufficiently high in
resistance to prevent the operation of the
private magnet. Upon energizing, relay
11 closes a locking circuit for itself at
its armature 44 in an obvious man-
ner and at its armature 43 prepares a cir-
cuit for the upper winding of relay 12. The
operation of armatures 42 and 45 of relay 11
is without particular function at this time.
The receiver hook at substation A is held
down momentarily and as soon as it rises
the back bridge relay 9 is again energized.
A circuit for relay 12 is now completed as
follows: ground at G? armature and resting
contact of the common relay 25, common
conductor 57, armature 35 and its working
contact, working contact of armature 43 and
the said armature, and the upper winding
of relay 12 to battery. Upon energizing, re-
lay 12 closes a locking circuit through its
lower winding by way of its armature 47;
at the resting contact of armature 46 dis-
connects ground G*° from conductor 87 and
from test contact 120 and its multiples in
the banks of the individual line switches;
at the working contact of the same armature
completes an energizing circuit through the
relay 13 in series with the common relay 25;
and at its armature 48 closes a circuit for
the stepping magnet 104 of the line switch
C as follows: grounded test contact engaged
by the test wiper 112 (test contact 116 or
similar test contact associated with some
other trunk), test wiper 112, conductor 83,
bank contact 73, wiper 63, armature 48 and
its working contact, armature 51 and its
resting contact, winding of the low resist-
ance slow acting relay 14, wiper 60, bank
contact 70, conductor 80, interrupter contact
of the stepping magnet 104, and the wind-
ing of said stepping magnet to battery. Be-
fore proceeding it will be necessary to know
certain relay adjustinents that are necessary
to insure correct operation. Armature 48 of
relay 12 is adjusted to close the circuit in-
cluding relay 14, the circuit just traced, be-
fore armature 46 closes the circuit of relay
13, thereby permitting relay 14 to energize
slightly before reluy 13. The attainrient of
this result may also be facilitated by giving
relay 13 a stiff adjustment so that it will not
operatively energize until its core is nearly
saturated. Relay 13 need be ofily slightly
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behmd relay 14 in operating, but some dif-

‘ference is necessary in order.to permit relay
14710 .close its own circuit- at its armature
53 before it is opened at the armature 51 of

relay 13, It is also ne.essary to have arma-
ture 52 separate. from its resting- contact

working contact. The necessary ad]ustments
are 1eadlly made and cayse nd difficulty
whatever in practice. In'its energized posi-
tion relay 14 connects grognd G** to the con-
ductor 88 in order to waintain the test cop-
tact 121 in the bank of the line switch C

and -its multiples in the banks.of the other

line switches grounded after ground G'2 is

“disconnected by the opmatmn of armature

49 ‘of relay 13.

© An energizing circuit has now been com-

pleted for the steppxmr magnet 104 of the

llﬂL switch C; which includes. the test wiper
4 of the lme switch and the slow acting

'1elay 14 of the incoming connector. Since

the stepping magnet 104 interrupts its own

* ecireuit, it - will operate intermittently. and

30

40

the line: switch -C will be advanced, similar
to a finder switeh, in search of the special
trunk line éxtending back to the incoming
connector-I), " The hunting movement of the
line switch C is under the control of the test
wiper 112 and will continue as long as this
test wiper engagés  grounded test contacts
such as the test contact 116. Inasmuch as
all test contacts engaged by the wiper 112

~which are associated with local trunk lines

are permanently grounded, and .inasmuch
as-all such test contacts which are associated
with. the. other- special trunks. areé “also

arounded, the advance of the line switch C

will continue until the test wiper 112arrives
at the test contact 120 frém which ground
potential has been removed by the operation
of ‘relay 12 of the incoming connector. = It

* should be noted at this point that the cut 6ff

45

relay 102 of the line switch € is held. ener-
gized while the line switch is operating as a
finder switel by currént flow from: the aux-

iliary battery 3. When the test wiper 112 .

arrives at test contact 120 then since it finds

no ground potential the cirenit of the relay.

14 at the connector and the stepping magnet

104 of the line switch will be broken and’ the.
line switch C will come to rest with its:
wipers 110 to 113, inclusive, in en(rdfr(*ment_

with bank contacts 118 to 121, inclusive.
Slow acting relay (4 which during the opera-
tion of tho fine switeh © has maintained its

armatuees continuousty attracted 15 now- de-
cnergized aimd at the ivorling contict of

arnmatire 52 disconnects g;-;,uml G from
condactor 88 while at the vesting ¢ontact of
the same armature a cirent is closed for the
refease masnet 20 as follows: grownd at G,
armatnre 52 and itsresting contact, armature
50 and its working contact, winding of the

atmature 50 of relay 18 engages its.

release magnet 20, and the off nérmal con- g5 -
tact 22 to batteiy

By the operation of the lclea&e Lagnel
20 the incoming connector D is Itstmed to
normal position in the usual manner. At
the beginning of the release of the switch 50
the energizing circuit of the cut off relay 102
of line switch C is opened:at the side switch
wiper 24 of the connector (or at test wiper
62, it is immuterial which), and this relay
-mm(,dx.ltt,ly deenergizes. The recelver be- 75
ing oft at sub\tatlon A the line relay 103 is -
now energized in the usual manner over the
line cncult and upon attracting its armature
closes & new energizing circuit for the relay
102 as follows: ground at ('3, armature 109 so
and its working contact, winding of the re-
lay 102, interrupter -contact of the stepping
magnet 104, and the winding of the stepping
magnet to thterV At the same time that
the above circuit 1s elosed the line relay also 85
connects the test wiper 113 to the junction
of relay 102 and the stepping magnet as fol-
lows: test wiper 113, armature 107 and its
restm" contact, ‘umature 108 and its work-
ing contact to the said junction-point. There 90
bem(r no ground potential upon the test con- -
tact 121 it having been removed by the de-
ener rr1zat10n of the relay 14 of the incomin
connector the stepping magnet 104 will not -
be operated and the relay 102 will mstantly 95
energize to extend the line. conductors 100
and 101 by way of its armatures 105 and 106
to the line wipers 110 and 111, respectively.

-An energizing circuit is thus completed for

the relay 8.of the i incoming connector. as fol- 100
lows: ground at G, lower winding of relay
8, conductor 85, bank contact 119, wiper 111,

‘WorkmO' contact of armature 106 and the '

said qrmature, line” conductor. 101, to and.

through the substation A, line conductor 100, 105 -

armature 105 and its wor kmO' coritact; wipér
110; bank contact 118; conductor 86; and the ‘
upper winding-of relay 8 to battery Upon -
energizing, relay 8 completes a cireuit for
the slow acting relay 7. at its armature’33. 110
The relay operamons at line switch C by
which the line of substation A is connected
to the special trunk are 1n1t1ated at the be-
ginning of the release of the incoming: con- -
nector.and since they take place very rapldly 115
the, 1e1ay 8 of theconnector will be encrgized -
somé time before thie connéétor has buen en-
tnoly restored to. normal position,. When
relay 7 cnergizes therefore in response to
the clostire of its circait by the line xehy 120 .
holding circuit will be completed for the re-

Tay 102 of ‘the line switch C as follows’:

ground at (35, working contacts of armature -

230, armature 49 fmd s workmtr contact,

conductor 88, bank enntact 121, t_est Wiper 123
113, armature 107 and its working contact,
winding of relay: 102, and the winding of the
stepping magnet 104 to battery. As soon ss
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the connector D becomes completely restorad
the off normal contacts are broken and‘at
off pormal contact 21 the locking circuits of
relays 10, 11 and 12 are opened. These re-
lays accordingly decnergize and relay 12
breaks the circult including the relay 13 and
the comnmon relay 25. When the relay 13 de-
energizes the holding circuit for the relay
102 of the line switch C is altered slightly
without being opened, however, the springs
controlled by the armature 49 being of the
make before break type. By the deenergiza-
tion of the common relay 25 the common con-
ductor 57 is.again connected to ground G°
and calls may now be transferred at other
connectors in the group. It will be under-
stood of course that the function of the relay
25-is to prevent two line switclies from being
operated as finder switches simultaneously. -

The foregoing-operation by which the line

of substation A has been extended, into con-
nection with the special trunk leading back
to the incoming. connector and. wheréby the
said connector has been relea¥ed have: oc-
curred automatically in response to the mo-
mentary pulling down of the recciver hook
at the substation. These operations take
place with great rapidity ahd are completed
within not more than one seconds time.
The subscriber at substation A_may now
proceed to call the number of substation A’
At the first operation of the dial a series of
interruptions is produced in the cifcuit of
the relay 8 of the incoming connector,
thereby causing this relay to deenergize mo-
mentarily a corresponding number of times.
At each deencrgization of this line relay a
circuit is coimipleted for the vertical magnet
18 as follows: ground at G®, resting contact
of armature 36 and the said armature, ar-
mature 34 and its resting contact, working
contact of armature 31 and the said arma-
ture, winding of the.vertical magnet 18 and
the side switch wiper 23 in first position to

hattery. -The above cireuit of the vertical-
magnet is substantially the same as the one

previously deseribed except that it is con-
trolled by the:relays 8 and 7 of the connec-
tor rather than by the relays 4 and 5. Lvi-
dently then, the connector switch D ‘s op-
erated in response to these series of im-
pulses and a subsequent series of impulses to
establish connection with the line of substa-
tion A’. The operation of the conncgtor nun-
der these circumstances being precisely like
its operation in the fiest instance it will be
unnecessary to again explain it in detail. Tt
should be mentioned. however, that while the
connector is opersating under control of the
substation A t{Ie slow acting relay 6 will be
energized in parallel with the operating
magnets to open the incoming line condue-
tors at its sarmatures 28 and 29. This is done
in order that the main exchange subscriber

65 who 1s walting on the liné may not be dis-
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turbed by the interruptions produced by the
calling device at substation A.

The called subscriber at substation A’ is
signalled in the usual way and when lie re-
sponds the ring cut off relay 10 and the back
Lridge 9 of the incoming connector zre en-
ergized as before. ‘The call has now been
transferred from substation A to substation
A’ and the tualking circuit which has been
established . hncluding the latter substation

kil

75

is precisely the swme as though substation

A" were the station ivst called. - The sub-
seriber at substation A is still in on the con-
nection, however, in fact all three subscrib-
ers are now connccted together in what may

a0

Le fermed a three party talking circuit. 1f

necessary for the-proper transaction of the
matter under consideration the subscriber at
substation A may remain connected; ordi-
narily, however, s svon as he perceives that
the conversation has started satisfactorily on

Q5 -

the main connection he will replace his re- .

ceiver in ovder to disconnect his own line
from the talking civeuit.
ceiver is replaced at substation A the ener-
gizing circuit of the relay 8 is broken and
this relay deenergizes without, however, af-
fecting relay 6 in any way for ground G* is
(HSCOXIH(“Cté({ at armature 36 of the back
bridge relay 9. But at armature 33 of the
veluy 8 the circuit of the slow acting rélay
7 is broken and this relay upon deenergiz-
ing momentarily interrupts the holding cir-
cuit of the.relay.102 of the line switen C.
The holding circuit is only broken momen-
tavily. while the armature 30:of reldy 7 is
puassing from its working to-its resting con-
tact but this break is sufficient to permit ve-’
lay 102 'to - deenergize at least. partially,
whereupon it breaks its own circuit at its
armature 107, -By the deenergization of re-
lay 102 the line switch C is vestored to nor-

mal position ready for avother call. - In-

cage ~thes vecérver should again be removed
at substation” A the, line switch C will not
again establish councétion with ‘the special
trunk line for the test contact 121 is now
connected to ground (G ag the resting con-
tact of armature 30 of the ingoning connec-
tor; the line switch will tlici¢fore operate in
the usual manner to selegt a-trunk line lead-
ing to- an idle local connector switch,

1f ‘it should be necessary to trapsfcr the
call to still anothér substation this can be
done by the subscriber at substation A’ in
the same way that it was accomplished by the
subscriber ‘at substation” A as alveady de-
seribed, Otherwise when the conversation is
finishied both subscribers wiil replace tieir
receivers and the incoming connector D will
e released in the usual manner npon the de-
energizations of (he relays 4 and 5. It wilibe
noted that witile a call is being. transferred
as by the substation A inthe case jusi ox-
plained-for example, the relesse magnet cir-

When the re-
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cuit is opened at the armature 32 of the slow\

acting relay 7. ‘This is done in order to pre-
vent the release of the conpector in case the
calling subscriber “at’ the main exchange
should accidentally break the connection® or
through sonie misunderstanding should hang
up ‘his receiver. It is desirable to prevent

any iutérference with the branch subscriber’

“who is txdnsfeumg the call to another sti-

tion.

"In the operation of tmnsterrmv calls as
above explained the branch excha.n(re sub-
seriber first called and who transfers the con-
nection to another station is yeumtted to re-
main in on the connection as long. as hie de-
sires. Ordmauly this s ' the ‘preferred
method of* ‘operating; ‘butit may happen in
some installatiohg that it is considered best

not to have yhare than two subscnbers con- ¢

neeted  together sxmultaneously “In “other

words, it may be‘desired to prevent a_sub--

scriber who has’ transferred a call to another

_subscriber from listening to the subsequent-
“ly ensuing'conversition. In order:to.accom-

plish” thls, direct .. ground ‘is removed from
the armature 33 of the relay 8 and-the said
armnature is ¢onnected with armature 34 as

sshown in Kig. 8, botl armatures being sup-

“plied with ground by Way of the armature

(

&

'mnne tor -which eontrols: tlie ho

36 of the back bridge relay 9. The incoming
“connectors
“a call'is transferred froin one station to an-
‘atlier at. the ‘branch, - -upon -the response of
“the party to whom the call is-transferred and
36

eing: wued in this manner,. when

the consequent - eriergization of : the + back

{: the “sanie
ix’xg“mremt

t‘the line switeh® assocmtcdfthh the line
of., the party fivst -calléd and’ the line switch

is dccordingly releaséd- to cut L--xs-,_-'party out

disconfiected: from’ the relay:

of the convexsatxon., L
~An alternative xmthod of tr.msferrmg the

call which may be inetitioned ¢onsists in the

operation of the incoming-connecter. by the -

main‘exchange subscriber mthen than by the
Subscriber (Lt tlie branch exehange. Ordi-
narily of course it will' be most Lomenunﬁ
for the‘branch exchange subscriber-to trans-

fer-the call, 15 he is ﬂenually more familiar

with thé loeal numbers -at: the branch'ex-

‘chafge than the mdiii exchange subscriber

would he. $3ut at times the c'xlled subscriber

it the liranch exchange may be too busy to
‘bother with tthe connectlon and i in such cases

lie” will ‘merely- opeiate his receiver hook to

lmug about the release of the incoming con-
_nector "and will then advise the mwin:ex-

change subscriber of the’ proper number to
eall Ie will.then Féplace his receiver and

“the main exchinge subscriber can complete
the configction s prevxously described.

‘In the foregoing no atfention has been
paid to the po$s1b1hty of the called line be-

.switch acircuit is compieted for the test re-

to the calling subscriber: -who! will
geTelay of the connector ;relay.9 of the -

:connector D for'*example, gmund will be
: T

,tcntml \nll be
< test contacts, such as 67, whichia

7
ing busy and a brief explanation will now be.
given of the operation of the incoming:cos-
nector D under such conditions.« 1f in the
cunnection first described .the substation ‘A
had been busy ‘there would hLave beeir a.
ground potential upon the fest. contact T2.

1hx~ being the case when the comnector D
is operated’ to establish connection with the -
live and the slow acting relay 16 deenergizes

at the end of the rotary niwovement ot ‘the

lay 11 as follows: ground on -test: contuct
7¢ (either direct: or by’ way of ‘auxiliacy
battery B 2s explained)-test wiper 62, side,
switch ;wiper 24 in second position, Lestmg o,
contact of-armature 39 and the said arma- %
tuté, contact springs controlled by armaty
H“4 of. 1elay 11, wmdmcr of the said reli

he! winding of. the pinute

niagnet 17 to batte The. above circuit is
completed at réelay 16:just. before the usual
energizing circuit of the private magnet.is
broken and serves to maintain the: puute‘
magnet _energized  to hold- the.. side swilch
wipers in: then second position. Upon enet-
gizing; relay 11 locks 1itself at.its armature
44 to ground G°®,:at its sriature 42 opens ..
the mtmy magnet cireuit; and.at:its arma-
ture 45 connects alead flom the bus y signal-
ling machine Q to one. 51de of the callmb
line. A distinctive tone is’thus Lmnsmutud

08

ey,

vised ‘thereby that the. desired connection- 1s -
for the present unobtainable. -Fe will there:
fore replace hlS receive e i
switclies used -im.the- connectgon wi
to normal. positions. i«

In the event:tliz

108

piies ent upon ithe: i
encoun-
tered by the: connectm test. wiper; Xhe
operation of [the connectar: to- applv
tone-in this:case: is the same. as;]un ,
scribed, except- that the busy -tene is con-
ducted to both. the calling: subseribér . and
the called subscriber at A Upgu. hearing
this busy tone the; subscriber at A u‘places

t de-

118

-his! receiver, tlxereby breaking -the circuit

previously described for; rélay 8, which re-

‘stores and at armature 33 opens the.circuit

for relay 7. Relay 7, uhon restoring, closes
the circuit to the roleaqe magnet 20-at alma-
ture 3%, thereby tausing. {lie elease: magnet
to opela(e and rek-axe the switch in . “the
well known manner: Rel also. opens
the cirenit of relay 6 which ’s a slow to re-
lease velay and which . remains it _opeit uui
position:leng enough ta, permit-magnet 0 to
release the s\\mlx_ The -calling sobseriber
then again vemoves his' receiver, operating
his line switch G {o again connect hint te
the special trunks 85 and 86 in the manner

126
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prévioust described. He may then inform
the calling subscriber of the condition en-
countered, and instruct him to wait while

he tries the connection again, or he may

transfer the call to another local station.-

It will be seen that I have devised a sim-

ple and practical method of transferring

- calls at a branch exchange without making

30
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it necessary for the calling. subscriber at
the main exchange to. release the trunking
connection, the transfer- being accomplishe
by- the subscriber first called at the branch
who is ¢nabled by my invention to operate
his line ‘switch as .. finer switch*td locate
the incoming connector in use and release it,
whereupon the said connector is again oper-
ated. to establish connection with another
station. While T have described the inven-
tion in its preferred form it will be under-
stood that modifications ‘may be made by
persons skilled in the art and 1 do not there-
fore wish to limit myself to the exact form
shown and illustrated in,the drawings but
wish to include and have protected: by Let-
ters Patent all forms and meadifications
thereof which come within the scope of the
appended claims. -

What I claim as my invention is:

1. In a telephone system, calling and
called shbscribers’ lines, an automatic con-

- nector switch controlled bf,‘ the calling sub-
i1

scriber to connect said lines, and means
controlled by the called subscriber for re-
leasing and. reoperating said connector to
connect the said calling line with-another
called line. : .
" 2.-In a telephone system, a calling. sub-
scriber’s line, an automatic connector switch
controlied over said line to extend a con-
nection to 'a called line, and means’ con-
trolled over the said called line for releasing
and reoperating said switch to transfer the
call to another called line. :

3. In a telephone system, subscribers’
lines, an automatic switch operable to ex-
tend a connection-to any one of said lines as
a4 called line, and means under eéntrol of
the subscriber on the connected called line

for releasing-and reoperating said switch-

to transfer the call to another catled line. -

4. In a telephone system. a trunk.line for,

handling incoming calls to a btanch- ex-
change, a connector switch in' which said

trunk terminates, subscribers” Tines accessi- -

ble to said switch as called lines, and. means

controlled by the subscriber on a connected'

called line for disconnccting the said con-
nector from his Jine and operating it to
transfer the call to another line:

4 In a teleplhone system, 2 trunk line for
hindling ineoniing cails to a branch ex-

~ change, a connector switeh in which said

trunk terminates and means for operating
it to complete connections, and means con-
trolled at the branch exchange independent

-at+his option.
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of the calling subscriber for disconnecting
said connector from any called line to whicl,
a connection has been completed and for re-
operating the said connector to transfer the
connectioni to another line, ‘

_6. In a telephone system, a' subscriber’s
line, a connector switch and means for op-
erating- it to connect with said' line, mneans
control'ed by the subscriber on the connected
line for connecting his line with said con- 712
‘nector over a different path, means for there-
after releasing said connector, and " means
controlled by said subscriber for then operat-
;.ng. satd connector to connect with another

ine,

7. In a.telephone system, a connector
switch, a called subscriber’s line, a calling
subscriber’s. line’and means for controlling
said switch over the calling line .ta"donnect
the two lines, imeans controlled by the'called
subscriber- for connecting his line with sxid
switch over'a different path, means for there-
after’ releasing sdid connector, and means
controlled by the said called subscriber for
operating said switch to connect the calling
line with a second called line.

8. In u telephone system, subscribers’
lines, line switches individual thereto for ex-
tending said lines when calling, a connector
switch and means for operating it to extend
a connection-to one of said lines as a called
line, means controlled by the subscriber. on
the connected called line for causing his line
switch to connect his line with said connector
over a different path, and means for there- 100
tfter releasing said connector. . v

9. In"a telephorie system, a ¢alling sub-
scriber’s line, an automatic connector switch
controlled over said line to extend a connec-
tion to'a called line, means controlled over 103
the said called line for releasing and reop-

70
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_erating said switch to transfer the call to

another called line, and means whereby the
subscriber who:has transferred the call can
stay in on the connection ¢r cut himself out 110
10:-In 2 “telephone - system, sibscribers’
lines, un automatic switch gperable to ex-
tend 2 connection to any orie of said lines as
a called line, means under control of the sub- 115
sciiber on the connected, called line for re-
leasing and reoperating said switch to trans-
fer the call to another called line, and means
whereby the subscriber who has transferred
the call can stay in on the connection or cut 120
himself out at his option.
11. In a telephone system, a trunk line
for handling incoming calls to a branch ex-’
change, a connector switch in which said

‘trunk terminates, subscribers’ lines accessible 125

to said switch-as called lines, means where-
by the subscriber on a connected called line
.cun . disconnect the said connector” from his .
line and operate it to trafisfer the call to. -
another line;; and means whereby the sub- 130
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scriber who has transferred the call can
stay in on the connection or cut himself out
at his option.

12. In a telephone system, a subscriber’s
line, & connector switch and means for op-
erating it to connect with said line, means
controlled by the subscriber on the connected
line for connecting his line with said con-
nector over a different path, means for there-
after releasing said connector, means con-
trolled by said subscriber for then operating
said connector to connect with another line,
and means responsive to the replacement of
the receiver on the line first called for dis-
connecting such line from caid connector.

13. In a telephone system, a calling sub-
scriber’s line, an automatic connector switch
controlled over said line to extend a connec-
tion to a cal'ed line, means controlled over
the said .called line for releasing and reop-
erating said switch to transfer the call to
another called line, and means for prevent-

.ing the calling subscriber from releasing said

switch while the call is being transferred.

14. In a telephone system, x calling sub-
scriber’s line, an automatic connector switch
controlled over said line to extend a connec-
tion to a called line, means controlled over
the said called line for releasing and reop-
erating said switch to transfer the call to
another called line, and means for prevent-
ing disturbance in the receiver at the call-
ing station while the call is being transferred.

15. In a telephone system; a trunk line for
handling incoming calls to a branch ex-
change, a connector switch in which said
trunk terminates, subscribers’ lines accessibie
to said switch as called lines, means whereby
the suybscriber on a connected called line can
disconnect the said connector from his line
and operate it to transfer the call to another
line, and means for disconnecting the talking
conductors of said trunk line from the taik-
ing conductors of said switch while the call
is being transferred. :

16. In a telephore system, a trunk line for
handling incoming calls to a branch.ex-
change, a connector switch in which said
trunk terminates and means for operating it
to complete connections, meuns controlled at
the branch exchange independent of the call-
ing subscriber- fér disconnecting said con-

‘nector from any called line to which a con-

nection has been completed and for reoper-
ating the said connector to transfer the con-
nection to another line, and means for pre-
venting disturbance .iniithe receiver at the
calling station while the:call is being trans-
ferred.

17. In a telephone system comprising main
and branch exchanges, a connector at the
branch exchange for compieting a main to
branch exchange connection, automatic
means for releasing said connector when any

5 -station is called without disturbing the rest

©

of the cornection, and means whereby the
said connector may be reoperated from either
the calling or the called station to transfer
the call to another station.

18. In a telephone system comprising main
and branch exchanges and an fnterconnect-
ing trunk line, a connector switch at the
end of the trunk line for completing main to
branch exchange connections, a circuit for
opetating said connector including the two
sides of said trunk line in series, and a
circuit for releasing said connector from
any called station and for holding the
trunking connection in order to permit a
subsequent operation of the same to transfer
the call to another station. ‘

19. In a telephone system, an.automatic
switch and means for starting it from two
different points, two groups of trunks acces-
sible to said switch, and electromagnetic
means for operating said switch when start-
ed from one point to select the first idle
trunk in one of said groups, and for oper-
ating said switch to pass over idle trunks
and select a designated trunk in the other
group when started from the other point.

20, In a telephone system, a line termi-
nating in an automatic switch, two groups
of trunk lines accessible to said switch,
means for operating said switch as a trunk
selector to connect said line with the first
idle trunk in one of said groups, means for
operating said switch as a finder switch to
connect said- line with a designated trunk
in the other group, and suitable test circuits
in said switch for controlling its operation
in each case. o

21, In a telephone system, a subscriber’s

line circuit, s combined trupk selector and”

finder switch at the exchange individual to
said line, two kinds of trunk lines tfermi-
nating in fixed contacts in said switch, and
means for opetating said switch as a trunk
selector or as a finder switch depending on
the kind of trunk line with which it is de-
sired to connect.

22. In a telephone system, a subscriber’s
line, trunlk lines,.a line switch controlled
over the line when calling to select and con-
neet with an idle trunk line, othet trunk
lines normally unselectable, means for' con-
necting with said subscriber’s line ‘hs a
called line, means for then operating said
switch to pick out a desifed one.of said
other trunks and render the same selectable,

and means for then operating said syitch as .

in the first instance when the line is calling,
whereby connection with said trurk is estab-
lished. o .

93. In a telephone system, a. subsecriber’s
line and line switch individual thereto, two
groups of trunk lines  accessible to :said

-switch, means for causing said- switch to

function as a trunk selector in response to
the initiation of a call over said line to se-
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lect and connect with an idle trunk line in
the first group, means for causing said switch
to function as a finder switch when the line
1s called to select a trunk line of the other
group, and means for then causing the switch
to function as a trunk selector to establish
connection with the trunk thus selected.

24. In a telephone system, subscribers’
lines and individual line switches, a group of
connectors accessible to said line switches
when the associated lines are calling and
having access to said lines, a second group
of connectors also having access to said lines,
but inaccessible thereto when the lines are
ealling, and trunk lines extending to the
connectors of said second group, respec-
tively, and terminating in the banks of said
line switches. .

25. In_ a telephone system, subscribery’
lines and individual line switches, a group
of connectors accessible to said line switches
when the associated lines are calling and
having access to said lines, a second group
of connectors also having access to said lines,
and trunk lines extending to the connectors
of said second group, respectively, and
terminating -in -the banks of said line
switches, said trunk lines being unselectable
when the said subscribers’ lines are calling,

and means whereby when a-line is called by

a connector of the second group the trunk
line associated with sueh connector may be
made selectable.

26. In a telephone system, a connector
switch having a line or controlling relay, a
trunk line terminating in said relay, a plu-
rality of subscribers’ lines accessible to said
switch, individual -switches for said lines,
and- & second trunk line multipled in said
individual switches and terminating in a
second controllinig relay in said connector.

, 27, In a_telephone system, a connector
switch having a line or controlling relay, a

-trunk line terminating in said relay, a plu-

rality of subscribers’ lines sceessible to said
switch, individual switches for said lines, a
second trunk line multipled in said indi-
vidual switches and terminating in a-second
controlling relay in said connector, and in-
ductive connections joining the talking don-
ductors of one trunk line, respectively, with
the talking conductors of the other.

28. In a telephone system, a line and an
automatic switch for connecting said line
with other lines, a motor magnet for said

‘switch and a local encrgizing circuit there-
for, a plurality of other switches having ac-.

cess to said line, und wweans. for closing an-
other energizing circuit for said magnet ex-
tending through any one of said other
switches, :

29. In a telephone system, lwo electro-

magnets. having high and low resistance

windings, respectively, connected in series,

two batteries or other sources of current also

1,627,029

conunected yin series;, there being a closed
series civeuit through the said batteries and
tagnets and one of said magnets being in-
operative due to the high resistance of the
other, and ‘means for connecting the junc-
tion of said Latteries. to the jupction of said
niagnets to operate the normally inoperative
magnet, . S :

30. In a telephone system, a series of se-
lector switches, a final connector accessible
to the last of said selectors, means for op-
erating shid switches over the two sides of a
calling line in series to set up a tejephoue
connection, means for releasing said connec-
“tor while retaining all of said selectors in
operated position and while retaining g con-
nection with the called line, And means for
reoperating said connector over the calling
line to set up w new connection. o

s1. In a telephone. system, o series of se-
lector switches, a final connector accessible
to the last of said selectors, means for re-
leasing said switches over the two sides of
a calling line in series to set up a telephone
connection, means for estilbliShing a sub-
stitute for said connection for operating sgid
connector while retaining all of said selec-
tors in operated position, -said releasing
means controlled by the subscriber on the
line called, and means for reoperating said
connector over. the calling line to set up a
new-connection, IR

32. In a telephone system, a series of .se-
lector switches, a final connector accessible to
the last of said selectors, means. for opeérat-
ing said switches over the. two sides of a
‘calling line in series-to set up a telephone
connection, means forsireleasing said:con-
nector and. means: whereby, either party to
said connection can reoperate said connector
to set up a_new ‘connection, while retaining
all of said selectors in.operated position.

33. In a telephone system, callig and
called livies, autommatic switches controlled
from one of said calling lines for extending
a connection to one of said. called lines, anc

~r
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means controlled from: the said called line -

Tor releasing one of said automatic switches
anid for reoperating it thivough the medinm
of a different controlling means in  the
switeh in order. to extend the councction
to another of said called lines.

4. In a telephone system, telephone lines,
automatic switches, means under the con-
trol of a subscriber ou a calling one of said
lines - for operating a series of said auto-
matic switches in order to extend a connec-

tion to a called one of said telephone lines,:

and means under the control of the sub-
scriber on the said called line for releasing
and reoperating part of said series of auto-
matic switches withoul relinquishing  the
control thereof. _ SR :
35. In a telephone system, teleplione lines,
automatic switches, means undsc the con-

120
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trol of a subscriber on a .calling one of said
" lines for operating a series of said auto-
matic switches in order to extend a con-
nection to a called one of said telephone
5 lines, and means under the control of the
subscriber on the said called line for re-
leasing part of said series of automstic
switches while still maintaining a connec-
tion with the said calling line. o
10 36. In a telephone system, telephone lines,
automatic switches, means under the con-
trol of a calling ‘one of said lines for oper-
‘ating a series of said switches to extend a
- connection to a -called one of said lines,
15 means under the control of the subscriber
“on the said called line for releasing part
of said series of switches and for extend-
ing a connection around the released part
of said seriés of switches. " - - )
29, 37. In a telephone system, telephone lines,
~automatic’ switches, means under the con-
trol of a calling one of said lines for oper-
ating a series of said switches to extend a
connection to a called .one of said lines,
25 means ipcluding an automatic switch under
the control of the subscriber on the said
called line for releasing part of said series
of switches and for extending a counection
around the released part of said series of
29 switches. . ; )
38. In a telephone system, telephone lines,

automatic switchés, means under the con-

trol of a calling one of said lines for oper-
ating a series of said switclies to extend a
35 connection to-a called “one of said lines,
means including a finder switch under the

control of the subscriber on the: said called.

line for releasing part of said “series of
switches and for. extending a ' conmnection

w around. the released partiof said series of

switches.

.. 39, In a telephoue system, telephone lines,

i

antomatic switches, means under the con-
trol of a calling .one of said lines for oper-

+o ating a series of said switches to extend u.

cofinection - to a called one of said lines, a
line switch individual to?said called line,
and means controlled by the subscriber on
the culled line for caunsing the ‘operation of

s said individual switeh to release part of

sid series of aulomatic switches.

At Tn a telephone system, telephone lines,
automatic switches, means under the con-
-trol of a calling one of said lines for oper-

25 aling a series of said switches to extend a

connection to a called one of sald lines, a

=+ line switch individual to said called line,

and. means controlled by the subscriber on
the called line for causing thie operation of

ro said individual switch to release part of
said: series of automatic switches, while still
+: malntaining a cennection with said calling

kne. - :

. 4L In a‘telephone system, telephoﬁe lines,
85 nutsinatic switches, means under the control

23

of g subseriber on a calling one of said line:
for operating a series of said automatic
switches to extend a connection to a called
one of said lines, and means controlled by
the subscriber on the called lime for estalbs-
fishing a new connection with the calling
line before the first established connection s
released. ,

42. In a telephone system, telephone lines,
nutomatic switches, weans under the control
of a subscriber an a calling one of said lines
for operating a series of said automatic
switches to extend a connection to a calel
one of said lines, and means controlled hy

the subscriber on the called line for-estuly-’

lishing a new connection with the calling
line and for then releaiing raid first estab-
lished connection. SR

43. In a telephone systen, telephone lines,
automatic switches, means under the control
of a subscriber on a calling one of said lines
for operating a series of said automatic
switches to-extend a connection to a calle:l

‘one of said lines, and an automatic switch

controlled by the subscriber on the catled
line for establishing a new conncetion with
the calling line. :
44. In a telephone system, telephone lines,
automatic switches, means under the control
of a subscriber on a calling one of said lines

_for -operating a series of said automatic

switches to extend a connection to a called
one of said lines, and an antomatic switch
controlled by the subscriber on the called
line for establishing a new connection with

-~
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the calling line and. for releasing part of -

said series of switches.. o ‘

‘45. 1n a teleplione system, telephone lines,
automatic switches, means under the control
of a sub-criber on a calling one of said lines
for- operating a ‘servies of said automatic
switches to extend a connection to a ealled
one of said lines, and an automatic’ switch
controlled by the subscriber an the called
Hine for establishing a new connection with
the calling line and for releasing part of
sald series of switches, the subscriber on said
called line having means for then.extending
a connection to another called one of said
lines. : :

46. In a teleplione system, calling and
called lines, automatic switches  controlled
from one of said calling lines for establish-
ing a connection with one of. -said called
linos, means controlled by the subscriber on
said called line for breaking said connection
Ly releasing oue of said automatic switche:,
and means for reestablishing a connection

with the said calling line before the sub-

scriber thercon hangs up. A
47. In a telephone system, calling and

called lines, means controlled from .one of -
- said calling lines for establishing a conneéc-

tion with one of said calleéd lines, means con-
trolled from the called line for establishing
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another connection with the calling line
thereby releasing the first established con-
nection, and means for then extending the
connection to include a second called line.

48. In a telephone system, calling and
called” lines, means controlled from one. of
said calling lines for establishing a connec-
tion with one of said call- 1 lines, means con-
trolled from the called line for establishing
another connection with the calling line,
means then operative to release the first es-
tablished cennection, and means controlled
by ‘the subscriber on said calling line for
then extending the connection to incinde a
second called line.

49. In a telephone system, telephone lines,
automatic switches, means controlled from
a calling one of 'said lines for extending the

connection to a-called one of said lines, by -

way of a series of said switches, means con-

trolled from the called line for.releasing

one of sald automatic switches while main-
taining a connection from the called line
thereto, and means controlled from the called
line for reoperating the said swiich to ex-
tend a conmection to a second called line
after the calling subscriber hangs up.

50. In a telephone systemn, telephone lines,
autematic switches controlled from a calling
one of said lines for extending a connection

“to a called one of said lines, means con-

*
i

4

{ite

7. second called

trolled from the called line for releasing cue
of said automatic switches and for then re-
operating it to extend thé connection to a
one of gald lines, and means
for releasing the first called line from the
extended connection. -

51. In-a telephone system, telephone lines,
automatic switches, means conirolled from
a calling one of said lines for operating a
series of said automatic switches to extend
a connection to-a called one of said lines,
means controlled from the called line for ve-
leasing and reoperating part of said series
of automatic switches to extend the connec-
tion to a second called one of said lines, and
means for releasing the first called line from
the extended connection, C

52. In a telephone system, telephone lines,
automatic switches, means controlled from
a calling one of said lines for operating & se-
ries of said sivitches to extend a connection
to a called one o/ said lines, & finder switch,
means controlled from the said called line
for initisting thé operation. of said finder
switch, and means controlled from the called
line for thert extending said connection to
include another called one of said lines.

53. In'a telephone system, telephone lines,
automatic switches, means controlled from
a calling one of said lines for operating a
series of said switches to extend a connection
to a called one of said lines, » finder switch
associated with the last switch of said series,
means controlled from the called line for

7,848

initiating the opération of said finder swii h
to extend a connection to one of said auto-
matic switches! and means for then extend-
ing said connection to another called one of
sud lines,

5% In u telephone system, a telephone
line, & non-nunierical switeh individual to
said line, an operating magnet for said
switch, a switching relay therefor, a circuit
for said magnet, meany for energizing said
switching relay to open said cireuit, and ad-
ditional means for operating said magnet
while  sald switching relay is maintained
energized.

55. In a telephone systeny, a calling line,
a trunk Jine terminating in an automatic
switch, called "lines accessible to the said
switch, velays for controlling the ope ation
of said switch, means for connecting said
line with said trunk line, means controlled
from said calling line for operating said re-
lays to cause said switch to connect with one
of said called lines, means controlled from
the‘called line for releasing said switch, and
other relays in the switch controlled from
the said called line for causing said switch
to connect with another of said called lines.

5G. In a telephone system, telephone lines,
antowatic switches, means controlled from
a calling one of said: lines for operating a
series of said switches to extend a connec-
fion {6 a cailed one of said lines, a switch
individual to the called line, a circuit for
cperating said individual switch which in-
clades » wiper of the last switch of said se-
ries, and means controlled by the subscriber

-on said called line for closing said cireyit.

57. In a telephone system, a calling line,
¢ calling device on the said line, automatic
switches, called lines, means controlled by
the ealling device on the said calling line for
operating a series of said switches to extend

10

75

89

&

100

15

a connection to one of said called lines, .

means controlled from the said called line
for releasing part of said series of switches
while maintaming a connection with the
calling. Hine, means controlled by the calling
device in the calling line for then extending

a connection to a second one of said called

lines, and means for preventing the calling
tmpuises from being heard by the subscriber
on the first called line during. the establish-
ment of the second connection, '

58. In a telephone system; a series of se-

jector switches, a final conuector switch ac- "

cezsible to the last of said selectors, means
for operating said switches over a calling
line to set up connection with a called line,
means for producing interruptions in the

called line, means responsive to one of said I2

interruptions for releasing said connector
switch and preventing the releass of said
selectors, and means for reoperating said
connactor over the calling line to set up &
new connection, ’
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59, {n o televhy
a switeh mndi 1t
g magnet i( ; A*@if,i
l'ly the rvhr
for enc

15w televhione aystem, a line, termi-
r~iun,: {0 said line and terminals
{rom eaid line, an automatic
{ line for moving the last men-
i]m s roeans For connecting

'f(nl'" 11 :

iteliange vela Piomed

idle trunk is (,U,\{gappf! fo o snother Hine with said first mentioned termi-
enit, and an wdditional me aats fie thereby operating said automatic

said magnet while sad switehmg velay a8 8 itel to connect the second mentioned ter-
maintained erergized. mx‘il% with the last mentioned terminals.
60. In a relophone sysfenr, amain and o . In a telephone system, telephone lines
Lranch exchanwve, loeal conneciors in ach having a line switch individual there-
Lhranch esc for wse in eotisists n, means for ealling to and from each line,
conpecticns, incoming selectors for anid menns for operating said line switeh as
completing main o branch exchang fer te find the connection extended
nections, v fine i eto feom another calling subseriber and
o\d.ﬂn,m- \.‘;muwmm "'or Uy”’xhil”‘ the line switch to automati-
conng um e t(“ <, Cstlzet aint unk when the eall is extended
itche sweiated hine.
telephone system, a line. trunk
- ticd into groups, a pair of ,‘.;pvr
ascoctafed with said Huoe and  mdividual
!me and means for opervaling said wipers
e A1l i oxtended to the Tine to con-
] vt widh o fenni i one @ v or for operat-
it of sabd g the wiper when acadl bs extended from
; fue to et only with a trunk in
y to complete the connection

.
the ¢
)

61. In a i:-iq *wmn :
eadled fine, a progres: pvely et
for connecting sald Hnes, o g
ating swid s\wb'h fwo 'i e e
over said calling snd ealled i
Iy, each relay rmmoixmn the o
nmgnut to operste the switeh to extend s
mmwfriﬂ

* In o telerhome
swzt«,l, having a line re i'
calling line ta operate suid
with a ¢ lied iine, a »nmmd I
switch for conieail b
4 back budge reiay ens
line, and means condy
on the culled
iine relay fors
1o reoporate |

In o fefophnne w&ien‘p a line, a line
Choindividnal thereto, a plun dity of
triunk lines accessible thereto, part of «aid
trunk lines for vse only in calls from said
tine snd others for use only in calls to said
Ting, menns for operating said switeh to se-
L«t only an idie fwtﬂ')m«r trunk when the

s hﬁ’u ”\0 ‘mv and means for operat-
<eleet only one of the in-

#3. In on te Coming w})ml a call is extended to
switeh h;.‘in»r : said { hue

in & telephone system, calling and
4 subserbers, means under the control
weration ihevead, of a ealiing subseriber for establis hing a
ar the cailed connection with a ealled subse riber i'wm"h
vs of anfomatie switehes, menns where-
Toud =uleeriber may (!%&;."»m‘w 4 b
W fren the waid connection by refeasing oue
o anitosantio s el and ther pe-ess

i vith the ealling
eatiimy subseriber

ealling Line to
w1ti 1o called line , a sevond hine
switeh for coutrelling the vy
a back i)nd,fze velay Q,nx‘x.«_rx/.<-<é
line, and menns sl i nmzie
Sl!}lb( b 115 of it
for U'Xlll;ﬂ‘«"iﬂ“‘ the ‘h i .u o owatl

131 : v:"xie*zl
1
".iii\‘\

ld.n, in mder o enable !
seriber to reopeiate sa;

64, In a telepnone =)
nector switeh

x !
e b

TUoin s delephone systemy, ealiing el

{snbeeriber means under the contes!
e for stablizhing o con-
catledd  subseriber. means

in each connecio

tfinder switchoes 1 ot e ‘ :
fon o the con e Lo d cxlled pavty can relesse

v\i‘\ ndue
¢ the satd ealling subseviber
d means for then exte nding sand
'*unm\rmn teo anclade a s

more Than one

018

ange, sz.’?}~
switehe
uoa ‘im

e x!\(u», TITTSE tor complet-

eonnection and rew
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trolled wieans for ca asing one of

i4

ing a eall from the muin exchans  fo Gl of
suid lines by means of one of enid | ]
conncctors, neans including the iine _w.iu...
of the called line for ﬂndb]m'r the called sub-
seriber to reoperate the in ’()Imné connestor
in use to ttum er the call, and mwoans for
enabling the cadled ¢ mu~~<riuél to transfer the
cal! to another fine in case the I;no to which
It was first attempted to ¢ Lra asfer is busy.
5. In a teleplione systen, telephone lines,
automatic switcheg mx‘t'micr{ from a ¢ nhn“
one of said lines for extending a connection
to a called cne of snid lpes, nienns cot 112'011( d
from the called line for releasin 2 oune of s
automatie switches and for then reoperatin 1
5 i

ks

it to extend the councetion to o ceeond ealio
one of suid lines, and for also o
ng and 1«*0puannr‘ =aid switell to extend
U\(, connection to u thipd <‘u”m1 Tine i ocase
thz second called line is husy

7. In u telephone systent, ol phone fines,
automatic switches control Mi from o calli Mg
one of said Nnoe: for extend; nY a4 contection
to a called one of =zaid Foes, means cont rolie d
from the called Hne foy rele asing one of seid
automatic switches and for van reaper Amw
it to extend the counsetion (o g second ¢ ch
one of said limes, and mieans for vn‘ximn the
first enlled subseriber to again relegve ,:1M
autoniatic switeh at auy e prior to the re-
spotze of the seeond cadled subsor
In a clephone system, trunk
hunting switches for ostend; satd Jines
when (a!lmz:. & connector swite N and menns
for opernting it fo extend a connection Lo e
of said lines us a called Hne, subseriber con-
satd trunk
bhunting switchies 1o ‘-:)mw.r*‘ his hine with
seid connector over oy <"=Ufflulf path,
nieans for t}\(‘w“dzm releasing sund connes-
tor, whereby it nuay e PO "md to conneet
with o d flerent Hine.

o Ina teleplione svstem, a culline line,
antonatic "\\'i((‘x( Soomenns eonfrofled over
the calling Tine for operating a ories of
caid switches 1o mdr’nd @ connection {o one
of said cal td lines, means for velensing part
of said series of switehes while nenntaining
a connection with the calling line, means

gain refe

linc

:1)

ey

and
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controlied over tlie calling line for then ex-
tending a conuection to a secund one of said
called lmu. aud means for preventing the
calling unpm\w tmm being heard bv the
firsg (Jllm’ subscriber durm‘r the establish-
' the covond connection.

In a velephone system, a culling sub-
s ubm‘ fmie, a connector switeh controlled
oyver H(i ]HY\’ tO ¢x “h(l h (()H‘)(‘(ll mn to &
4-:11191 line, Jueans controlled over the said
valled Tine for releasing said swite ‘h, means
conteolled over either the calling or called
Ime Afor then reoper rating said” switch to
transfer the catl 1o anothier caled line, and
menis for preventing disturbance in the
receiver of the line not Grans=ferring the call
1'r~puuw of whivh Hine does the transfer-

e duow telepbone system, o trunk line.
nieans for extending a connection from said
flne to n uzllei subseriber’s  line
tiongh o pluvality of smu«\nvlv operated
switehes, and means controlled  from the
atled lne for extndi ng the connection to
conel valled party by reoperating one of
saidd wwitehes sl in said fHrst (.\,mbhahol
conneeticn,

o dna telephone svstens, subscribers’
Hies, means ine huding a series ot automatie
switehes for ostablicl hing a talking circuit
fronc u ealling to a ullh‘d one of sald lines
eI Cont o fled | v the ealjed ~nbkuubor for
ing one of the switches in the series

wd for mainiaining said switeh ander his
f‘mm ol

S telephone system, subseriber’s
Unes, means including a sevies of automatic
switehes for establishing a talking circuit
frone a calling to w colied one of said lines,
AN ¢ \mlmmm v the called subseriber for
veleasing one of the 4 Hehes in the series and
for nmintaiing sai'l switeh under s COn-
trol. and said switeh controlled Ly the ealled

serihne

trunk
1

crrenit tooa seeond called sabeeriber,
Nigned by e at Chivago, Cook County
I H}“]m this 11th day of ()Un bor, 1017,

RODNEY G. RICHARDSON.
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