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My invention relates in general to auto 
natic telephone systems, but more particu 
larly to such systems as comprise main and 
branch exchanges interconnected by trunk 
lines, the branch exchanges being of the type 
at precent used in large numbers to supply 
telephone service to large manufacturing es 
tablishments, department stores, and the 
like; and the principal object of the inven 
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 subscriber waits on the line. 

Ordinarily if it should be desired to trans 
fer a call from one station to another at the 
branch the main exchange subscriber would 
have to hang up his receiver and release the 
entire trunking connection, after which the 
connection would be reestablished precisely 
as before with the sole exception, in accord 
ance with the usual practice, of the two final 
digits which control the final connector at 
the branch. It is extremely desirable to 
avoid the necessity of thus releasing the 
trunking portion of the connection, for to 
do so involves great inconvenience and waste 
of time on the part of the main exchange 
subscriler, and may also result 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 
transferred without releasing the trunk line 
in use will be very advantageous in prac 
tice. 
With this object in view, therefore. I have 

designed a simple and effective method of 
transferring calls automatically, under local 
control, the essential features of which are 
fully described and explained in the follow 
ing specification, and illustrated in the 
drawings forming a part thereof. - - - 
The drawings, comprising Figs. 1 and 2, 

should properly be arranged in order with 
corresponding lines at the adjacent edges 
there::f-in alignmen; and when so posi 
tionel show diagrana natically a trunk line 
2-3 terminating in the incoming connector 

- D (Fig. 1) at a branch exchange, two sub 
stations A and A' (Fig. 2) which are acces 
sible to the incoming connector, and indi 
vidual line or trunk selecting switches C 
and C which are associated with the line of 
substations, A and A', respectively. There 

is also shown to the right of Fig. 2 a trunk 
line comprising conductors 130, 131 and 132 
which terminates in a local connector switch 
(not shown). 

Fig. 3 shows a modification of the con 
nection of relay 8 of Fig. 2. This modi 
fication arranges the circuit 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 objects of this inven 
tlO. - 

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 
station is also provided with a calling de 
vice which is 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 
in called numbers. 
is suitable for the purpose is shown in the 
British patent to Dicker #29,654 of 1910. 
The individual line switches, such as the 

line switches C and C, are of the well known 
rotary type in which the wipers have no 
normal position. A rotary line switch of 
suitahle construction is described in the 
patent to anb, No. 1,193,160, granted 
August 1st, 1916. 
The connector switches including both the 

A calling device which 
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incoming connectors and the local connec 
tors are mechanically of the type disclosed 
in tile patent to Faith, Erickson and Erick 
son, No. 815,176, granted March 13, 1906. 
The circuits are modified, however, in ac 
cordance with the two-wire system of con 
trol and the circuits of the incoming cont 
nectors are further modified to accomplish 
the objects of this invention as will be fully. 

In regard to the explained hereinafter. 
local connectors these switches are prefer 
ably of the type commonly known as selec 
tor connectors, the construction and utilitv 
of which are explained fully in the patent to 
Deakin No. 
1915. 
The main exchange is assumed to be of the 

1,164,479, granted December 14, 

90 

(p. 

modern two-wire type well known in the 
art and needs no detailed description. 
Reference is made, however, to the patent 
to A. H. Blessing, No. 1,176,269, granted 
March 21, 1916, which shows two-wire se 
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lector, coaliertor and repeater circuits. The 
trunk line comprising conductors 2 and 3 
may it lie if a group of trunk lines which 
terinate it it certain second or third seiec 
for level at the main exchange, and which 
2xtend throug! repeaters to the branch ex 
change, teria;inating there in inconing con 
nectors like the connector I) (Fig. 1). As 
show herein the runk line terminating in 
the incoling connector T) is adapted for use 
in one direction only, that is, it can only be 
used on calls fron the main exchange to the 
branch exchange. Connections in the re 
verse direction may be handled by a sepa 
rate group of trunk lines (not shown) which 
are accessible to the local selector connec 
tors. It will be de'stood of course that 
by the usual expedients the trunk line shown 
can be adapteti for two way service. But 
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 banks of all the individual line switches 
are connected in multiple and contain termi 
nals of trunk lines extending to the local 
selector connectors as is usual and also nil 
accordance with this invention contain 
terminals of special trunks which extend to 
the incoming connectors. Thus in Fig. 2 
there is shown a local connector trunk com 
prising conductors 130 to 132, inclusive, 
which is multipled to the contact set com 
prising contacts 114 to 117 in the bank of 
the line switcl C and also to a contact set 
comprising contacts 122 to 125, inclusive, . 
in the bank of the line switch C’. A special 
trunk extending to the incoming connector 
D is also shown conprising conductors 85 
to 88, inclusive, which terminate in the con 
tact set comprising bank contacts 118 to i21, 
inclusive, of line switch C, being also 
multipled to corresponding contact sets in 
the line switch C and the other line 
switches. Sufficient local selector connec 
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 handlc the main to branch 
exchange calls. Ordinarily more local con 
nectors will be required than incoining con 
nectors, and if we assie that there are ten 
of the fortner and 5 of the latter every third 
contact set in the line switch banks nuity is: 
assigned to a special in poiling connector 
trunk. This ineans of coirse that the two 
kinds of trunks which terminate in the line 
switch banks are not segregated but on the 
contrary are arranged atternately. It will 
be oliserved that the line switches are pro 
vided with fourth wipers which in the case 
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of line switches C and C are indicated hy 
refecerce character's 12 and i 12. A test 
contacts engassed by these wipers and ' 're 
sponding wiper's in other line switches wic 
are associated with local trunk lities are 
permanently grounded.' 

All the lines in the braich exchange are 
(if course accessible both to the local connec 
to's and to the incoming 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 switch 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 coin 
prising conductors 140 to 142, inclusive, 
which it will be understood extend 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 been 
applied to the separate batteries shown, and 
it will be understood that where in the speci 
fication a circuit is traced “to battery' it ex 
tends to the live or ungrounded pole of the 
main battery at the branch exchange. There 
is also provided a small auxiliary battery B 
shown near the bottom of Fig. 1 whose func 
tion will be explained hereinafter. The rof 
erence character's Q and IR indicate, tespec 
tively, a busy signalling machine and inter 
mittent ringing equipment which are of the 

80 

95 

O) 
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usual type common in other automatic tele phone systems. 
Having given a brief description of the 

apparatus involved I will now proceed to 
explain the operation of the invention. For 
this purpose it will first be assumed that a 
calling subscriber in the main exchange de 
sires to obtain a connection with the branch 
exchange subscriber at substation A and it 
will be further assumed that the calling sub 
scriber has operated a series of automatic 
switches in thc liain exchange to establish 
connection with the trunk line comprising 
conductors 2 and 3 which terminate at the 
ranch excharge in the coining connector 
D. When connection with the trunk line is 
established a bridge is closed across the trunk 
conductors in the listial in anner at the re 
peater in the main exchange and the line re 
lay 4 of the incoming connector is energized 
in the well understood manner. Upon at 
tracting its armat are relay 4 completes the 
usual circuit for the slow acting release re 
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lay 5, which upon energizing in tiri, pre 
pares the silai circuit for the vericai and 
rotay is gets 18 and 19. The 'a litig sub 
s' fiber jay now operate his calling cle vice 
in suit is }}ct with the irst of the two iigi's 
which are it control the operation of the 
connect tir I. A series of interruptions is 
ae, citingiy i r titled in his line circuit which 
are repeated in the well known anner by 
he is in excitange Fei ate into the ener 
gizing circuit if the line relay 4. The line 
relay will therefore be deemergized a numbel' 
of titles 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 conta ( f, 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 
tery. By the operation of the vertical mag 
net the shaft of the incoming connector is 
raised step by step until the wiper's 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 clo, e 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 
wiper's to their second position. 
The cailing subscriber may now operate 

his calling device in accordance with the final 
digit, thereby producing another series of in 
terruptions in his line circuit, which are re 
peated as before to use deenergizations of 
the line relay 4. Now, however, the side 
switch wiper 23 being in its second position, 
the line relay sends at each deemergization 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 
cone into engagement with bank contacts 70 
to 7-4, inclusive, these contacts being the ones 
comprising the contact set which is allotted 
to the line of substation A. The slow acting 
relay 16 and the private magnet 7 are oper 
ated during the second series of impulses as 
before 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 wipei's 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 of and switching 1elay 102 of the 
individual line switch C as follows: ground 
at (*. axiliary battery B, resistance 56, 
site switch wiper 24 in third position, test 
wiper 62, test contact 72, conductor 82, wind 
ing of relay 102, and the winding of the 

stepping magnet 104 to battery. Relay 102 
is operate over the above circuit to cause its 
arnatures to break a way from their back 
contats this clearing the line of substation 
A. of its norial lattery and ground connec 
tios in the line switch. Owing to the in 
terlocking airangement between the arma 
tires of relay's 102 and 103, however, relay 
102 is not able to fully attract its arnature 
and the wipers of the line switch accordingly 
remain disconnected. Ground potential (as 
increased by the auxiliary battery B) ex 
tends to ultiples of test contact 72 in the 
banks of the other incoming connectors and 
also by way of conductor 141 to the multi 
ple test contacts in the banks of the local 
connecton's in order to render the line of 
si-station A busy. At the connector D the 
switching relay 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 
23 in third position to battery. Upon ener 
gizhng the said relay 15 completes a signal 
ling circuit over the called line as follows: 
ground at G, ringing generator Gen, con 
tact of the ringing interrupter IR, resting 
contact of ariature 41 and the said arma 
ture, arnature 55 and its working contact, 
wi:er 64, bank contact 74, conductor 84, line 
conductor. 101, through the ringer at sub 
station A, line conductor 100, conductor 81, 
bank contact 1, 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. By the operation 
of the ringing equipment R the ringing 
generator Ge1 is intermittently cut out of 
tle above circuit and the ground connection 
at G is substituted therefor from which it 
follows that the ringer at substation A will 
be sountled at intervals to call the subscriber 
to the telephone. The ring cut off relay 10 
is so a listed that it does not energize as 
long as the receive at the called station re 
mains on the hook. 
The recuired connection has now been 

coupleted and the bell at the called statipn is being operated intermittently. When the 
receiver is renoved the cut off relay. 10 at 
the connector ) 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 
ariature establishes a locking circuit for it 
self as follows: ground at G', 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 of relay 10 to battery. The ring 
cit of relay 10 also opens a contact in the 
busy signalling circuit at its armature 40, 
prepares a circuit for the relay 11 at its 
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armature 39, and at its arimatures 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 
is 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 of 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 permit 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 
zation 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 talkin 
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 release 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 subscriber 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 place: it however this may be, oc 
casions (in which calls intust be transferred 
will arise quite frequently. Assuming then 
that connection with another party is de 
sired, the subscriber at substation A' for 
instance, 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 
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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 sail arnature, 
working contact of armature 39 and the 
said armature, contact springs controlled 
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 g 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 adjustments 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 relay 13. The attainment of 
this result may also be facilitated by giving relay 13 a stiff adjustment so that it with not 
operatively energize until its core is nearly 
Saturated. Relay 13 need be only slightly 
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behind relay. 14 in operating, but some dif 
ference is necessary in order to permit relay 
.14 to 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 
befo 
working contact. The necessary adjustments 
are readily made and cause ng difficulty 
whatever in practice. In its energized posi 
tion relay 14 connects ground G' to the con 
(lictor 88 in order to maintain the test co 
tact 121 in the bank of the line switch C 
and its nultiples in the banks of the other. 
line switches grounded after ground G is 
disconnected by the operation of armature 
49 of relay 13. m 
An energizing circuit has now been com 
leted for the stepping magnet 104 of the 

line switch C, which includes the test wiper 
112 of the line switch and the slow acting 

Since 
the stepping magnet 104 interrupts its own 
circuit, it will operate intermittently, and 

30 

40 

the line switch C will be advanced, similar 
to a finder switch, in search of the special 
trunk line extending back to the incoming 
connector. D. . 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 engages 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 

5 are permanently grounded, and inasmuch 
as all such test contacts which are associated 
with the otler special trunks are also 
grounded, the advance of the line switch C 
will continue until the test wiper 112 arrives 
at the test contact 120 from 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 off 

45 
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relay 1(2 of the line switch 0 is held ener 
gized while the line switch is operating as a 
finder switcl by current flow from the aux 
iliary battery is. When the test wiper 112. 
arrives at test contact 120 then since it finds no ground potential the circuit 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 1() to 13, inclusive, in engagement 
with bank contacts 18 to 121, inclusive. 
Slow acting relay 14 which during the opera 
tion of the line switch C has maintained its 
armatures continuously attracted is now de 
energized antil at the working contact of 
: ratire 52 disconnects ground G' from 
'udiuctor 88 while at the resting contact of 
the same ariature a circuit is closed for tie 
release agict 20 as follows: groin it at (, 
a rature 52 and its resting contact, armatire 
5i) and its working contact, winding of the 

arnature 50 of relay 13 engages its 

s 

release magnet 20, and the off normal con- g5 
tact 22 to battery. - 
By the operation of the release inagnety 

20 the incoming connector D is restored to 
formal position in the usual manner. At 
the beginning of the release of the switch to 
the energizing circuit of tile 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 in laterial which), and this relay 
immediately deenergizes. The receiver be- 75 
ing off at substation A the line relay 103 is 
now energized in the usual manner over the 
line circuit and upon attracting its armature 
closes a new energizing circuit for the relay 
102 as follows: ground at G', 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 battery. At the same time that 
the above circuit is closed 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 
resting contact, armature 108 and its work 
ing contact to the said junction point. There 90 
being no ground potential upon the test con 
tact 121, it having been removed by the de 
energization of the relay 14 of the incoming 
connector, the stepping magnet 104 will not 
be operated and the relay 102 will instantly 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 incoming connector, as fol- 100 
lows: ground at G', lower winding of relay 
8, conductor 85, bank contact 119, wiper 111, 
working contact of armature 106 ind the 
said armature, line conductor 101, to and 
through the substation A, line conductor 100,105 
armature 105 and its working contact; wiper 
110, bank contact. 118, conductor 86, and the upper winding of relay 8 to battery. Upon 
energizing, relay 8 completes a circuit for 
the slow acting relay 7. at its armature 33. 110 
The relay operations at line switch C by 
which the line of substation. A is connected 
to the special trunk are initiated at the be 
ginning of the release of the incoming con- y 
nector and since they take place very rapidly ill 5 
the relay 8 of the connector will be energized 
some time before the connector has been en 
tirely restored to normal position. When 
relay 7 energizes therefore in response to 
the closure of its circuit by the line relay a 120 . 
holding circuit will be completed for the re 
lay 102 of the line switch C as follows: 
ground at (iii, working contacts of armature 
30, armat are 49 and its working contact, 
cond actor S8, tank contact 121, test wiper 23 
13. arnature 107 and its working contact, 

winding of relay 102, and the winding of the 
stepping magnet 104 to battery. As soon as 
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the connector D becomes completely restored 
the off normal contacts are broken and at 
of normal contact 21 the locking circuits of 
relays 10, 11 and 12 are opened. These re 
lays accordingly deemergize and relay 12 
breaks the circuit including the relay 13 and 
the common 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, lowever, 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 switches from being 
operated as finder switches simultaneously. 
The foregoing-operation by which the line 

of substation Ahas been extended, into con 
nection with the special trunk, leading back 
to the incoming connector and whereby the 
said connector has been released have oc 
curred automatically in response to the mo 
mentary pulling down of the receiver 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 circuit of 
the relay 8 of the incoming connector, 
thereby causing this relay to deenergize mo 
mentarily a corresponding number of times. 
At each decnergization of this line relay a 
circuit is couhpleted 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 
battery. The above circuit of the vertical. 
magnet is substantially the same as the one 
previously described except that it is con 
trolled by the relays 8 and 7 of the connec 
tor rather than by the relays 4 and 5. Evi 
dently then, the connector switch D is 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 connector un 
der these circumstances being precisely like 
its operation in the first instance it will he 
unnecessary to again explain it in detail. It 
should be mentioned. however, that while the 
connector is operating under control of the 
substation A E. slow acting relay 6 will loc 
energized in parallel with the operating 
magnets to open the inconing line conduc 
tors at its armatures 28 and 29. This is done 
in order that the main exchange subscriber 

65 who is waiting on the line 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 aid when he re 
sponds the ring cut of relay 10 and the back 
bridge 9 of the incolining connector are en 
ergized as before. The call has now been 
transferred froii substation A to substation 
A and the talking circuit which has been 
established including the latter substation 

t 

75 
is precisely the same as though substation 
A" were the station first called. The sub 
scriler at substation A is still in on the con 
lection, however, in fact all three subscrib-. 
el's are now connected together in what may 80 
be termed a three party talking circuit. If 
necessary for the proper transaction of the 
luatter under consideration the subscriber at 
substation A may remain connected; ordi 
marily, however, as soon as he perceives that 
the conversation has started satisfactorily on 
the nail connection he will replace his re 
ceiver in order to disconnect his own line 
from the talking circuit. 
ceiver is replaced at substation A the ener 
gizing circuit of the relay 8 is broken and 
this relay deemergizes without, however, af. 
?ecting relay 6 in any way for ground G is 
disconnected at arnature 36 of the back 
bridge relay 9. But at armature 33 of the 
relay, 8 the circuit of the slow acting relay is broken and this relay upon deemergiz 

85 . 

When the re 
h 

s 

ing nonentarily interrupts the holding cir 
cuit of the. relay. 102 of the line switch C. 
The holding circuit is only broken mgmen 
tarily, while the ariature 30 of relay 7 is 
passing from its working to its resting con 
tact but this lureak is sufficient to permit re lay 102 to decnergize at least partially, 
whereupon it breaks its own circuit at its 
arnature it). By the deemergization of re 
lay 102, the line switch C is restored to nor 
anal position ready for another, call. 
case the receiver should again be removed 
at substation. A the line switch C will not 
again establishi coinection with the special 
trunk line for the test contact 121 is now 
connected to ground G' at the resting con 
tact of aluature 30 of the incoming connec 
tor; the line switch will tierc fore operate in 

00 
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5 
the usual manner to select a trunk line lead 
ing to an idle local connector switch. 

If it should be necessary to transfer the 
call to still another substation this can be 
done by the subscribir at substation A' in 
the same way that it was accomplished hy the 
subscriber at substation A. as already de 
scriled. Otherwise when the conversitio is 
finished both sulbscriles wiil replace ; i.eir 
receivers, and the inconing connect it is will 
lic released in the usual manner upon the ie 
energizations of the relays 4 and 5. it will be 
noted that wiile a call is being tansferrei 
as by the substation A in the case it is ex 
plained-for example, the release magnet cir 
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cuit is opened at the armature 32 of the slow. 
acting relay. This is done in order to pre 
vent the release of the connector in case the 
calling subscriber at the main exchange 
should accidentally break the connection or 
through some misunderstanding should lang 
up his receiver. It is desirable to prevent 
any interference with the branch subscriber 
who is transferring the call to another Sta 
tion. 

In the operation of transferring calls as 
above explained the branch exchange sub 
scriber, first called and who transfers the con 
nection to another station is permitted to re 
inlain in on the connection as long as he de 
sires. Ordinarily this is the preferred 
method of operating, but it may happen in 
Some installations that it is considered best 
not to have riore than two subscribers con-g nected together simultaneously. In uther 
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 conversation. In order to accom 
plish this, direct ground is removed from 
the armature 33 of the relay 8 and the said 
arnature is connected with arniature 34 as 
'shown in Fig. 3, both armatures being sup 
plied with ground by way of the armature 

-50 

(5 

conn 
a calli 
other at the branch, upon the rosponse of 
the party to whom the call is transferred and 

36 

of the conveisation. 

36 of the backbridge relay 9. The incoming 
ectors being wired in this manner, when 
lis transferred froin one station to an 

the consequent energization of the , back 
bridge relay of the connector, relay 9 of the 

ing sparty out 

call which may be mentioned consists in the operation of the incorning connector by the 
intain exchange subscriber rather than by the 
subscriber at tie branch exchange. Ordi 
narily of course it will be most convenient 
for the branch exchange subscriber to trans i ... . . . . . . . ... ? - o a fertle call, as he is generally more familiar. 
with the local numbers at the branch ex 
change than the main exchange subscriber 
would be. But at times the called sidbscriber 
at the loranch exchange may be too busy to 
bother with the connection and in such cases he will merely operate his receiver hook to 
ring about the release of the incoming con 

nector and will then advise the main ex 
change subscriber of the proper number to 
call. IIc will, then Ellis receiver and the main exchange subscriber can complete 
the connection as previously described. 

In the foregoing no attention has been 
paid to the possibility of the called line be 

switch a circuit is completed for the test re 

to the calling subscriber, who will b 

fore replace his receiver and the 

tempts to transfer, a Y-N-- 
tential will be present uponth 

" . . . . . . . test contacts, such as 67, which a 
An alternative method of transferring the 

7 

ing busy and a brief explanation will now be 
given of the operation of the incoming-coil 
nector ID under such conditions. If in the 
connection first described the substation A 
had been busy there would have been a 
ground potential upon the test, contact 2. 
This being the case when the connector D 
is operated to establish connection with the . 
line and the slow acting relay 16 deenergizes 
at the end of the rotary atoyennent of the 

00 

lay 11 as follows: ground on test contact 
2 (either direct or by way of auxiliary 
battery B. as explained) test wiper. (32, side. 
switch wiper 24 in second position, resting 
contact of armature 39 and the said arms. " 
ture, contact springs controlled by mature. 

broken and serves to maintain, the private 
magnet energized to hold the side switch 
wipers in their second position. Upon ener 
gizing, relay 11 locks itself at its armature 
44 to ground G', at its armature 42 opens . 
the rotary magnet circuit, and at its arm:- 
ture 45 connects a lead from the busy signal 
ling machine Q to one side of the calling 
line. A distinctive tone is thus transmitted 

08 

vised thereby that the desired connection is . 
for the present unobtainable. He will there 
Switches used in the connection wi 
to normal position. . . . . 

In the event that the subs 
at the time, that - - t- as 

tered by the connector test wipe ...), 
operation of the connector to apply 
tone' in this case, is the same as jus 
scribed, except that the busy ton 
ducted to both, the calling subscriber. 
the called subscriber at A. Upon hearing 
this busy tone the subscriber at A replaces 
his receiver, thereby breaking the circuit 
previously described for relay 8, which re 
stores and at armature 33 opens the circuit 

1 in 

for relay 7. Relay 7, upon restoring, closes 
the circuit. to the release magnet 20 at airma 
ture 32, thereby causing the release, magnet 
to operate and release the switch in the 
well known manner. Relay also opens 
the circuit of relay 6 which is a slow to re 
lease relay and which remains in opei's tet 125 
position long enough to, termit. margnet 2 to 
release the switch. The calling s! seriher 
then again removes his receiver, operating 
his line switch C. to again cannect lini te: 
the special trunks 85 and 86 in the manner 
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previously 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 

5 
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it necessary for the calling subscriber at 
the main exchange to release the trunking 
connection, the transfer being accomplished 
by the subscriber first called at the branch 
who is enabled by my invention to operate 
his line switch as . . finer switch to locate 
the incoming connector in use and release it, 
whereupon the said connector is again oper 
ated to establish connection with another 
station. While I have described the inven 
tion in its preferred for in it will lie under 
stood that modifications may be inade by 
persons skilled in the art and I 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 modifications 
thereof which come within the Scope of the 
appie claims. - What I claim as my invention is: 

1. In a telephone system, calling and 
called shbscribers' lines, an automatic con 
nector switch controlled by the calling sub 

35 
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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 
controlled 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 
a called line, and means under control of 
the subscriber on the connected called line 
for releasing and reoperating said switch 
to transfer the call to another called line. 

4. In a telephone system.a trunk line for. 
handling incoming calls to a branch" (S- 
change, a connector switch in which - Said 
trunk terminates, subscribers lines accessi 
ble to said switch as called lines, and means, controlled by the subscriber on a connected 
called line for disconnecting the said con 

() 

nector from his line and operating it to 
transfer the call to another line. w 

ii. In a telephone system, a trunk line for 
hindling inconing carils to a branch ex 
change, a connector switch in which said 
trunk terminates and means for operating 
it to complete connections, and means con 
trolled at the branch exchange independent 

EY - at his option. 

1,627,929 

of the calling subscriber for disconnecting 
said connector from any called line to which 
a connection has been completed and for re 
operating the said connector to transfer the 
connection to another line. 

6. In a telephone system, a suluscriber's 
line, a 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, and means 

70 
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controlled by said subscriber for then operat 
ing said connector to connect with another line. 
..7. In a telephone SE" a connector switch, a calle subscriber's line, a calling 

said switch over the calling line to connect 
the two lines, means controlled by the called 
subscriber for connecting his line with said 
switch over a different path, means for there 
after releasing said 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 a 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 
after releasing said connector. . . . - 
9. In a telephone system, aeall 

scriber's line, an automatic connector witch 
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 whereby the 
subscriber who has transferred the call can 

in on the connection or cut himself out 
10. In a telephone system, subscribers' 

lines, an automatic switch operable to ex 
tend a connection to any one of said lines as 
a called line, means under control of the sub 
scriber 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 
himself out at his option. 

11. In a telephone system, a trunk line 
for handling incoming calls to a branch ex 
clange, a connector switch in which said 
trunk terminates, subscribers' lines accessible 
to said switch as called lines, means where 
by the subscriber on a connected called line 
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subscriber's line and means for controlling 
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can disconnect the said connector from his. 
line and operate it to trafisfer the call to . . 
another line, and means whereby the sub 30 
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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, a 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, neans 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 said 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 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 the calling subscriber from releasing said 
switch while the call is being transferred. 

14. 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 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 subscriber 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 telephone 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, means controlled at 
the branch exchange independent of the call 
ing subscriber for 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 in the 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 
l'anch exchange for completing a main to 
branch exchange connection, automatic 
means for releasing said connector when any 
"station is called without disturbing the rest 
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of the connection, 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 interconnect 
ing trunk line, a connector switch at the 
end of the trunk line for completing main to 
branch exchange connections, a circuit for 
operating 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 
a ting 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. 

21. In a telephone system, a subscriber's 
line circuit, a combined trunk selector and . 
finder switch at the exchange individual to 
said line, two kinds of trunk lines termi 
nating in fixed contacts in said switch, and 
means for operating 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, trunk lines, a line switch controlled 
over the line when calling to select and con 
nect with an idle trunk line, other trunk 
lines normally unselectable, means for con 
necting with said subscriber's line as a 
called line, means for then operating said 
switch to pick out a desired one of said 
other trunks and render the same selectable, 
and means for then operating said switch as 
in the first instance when the line is ing 
whereby connection with said trunk is estab 
lished. - 

23. In a telephone system, a subscriber'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 
is called to select a trunk line of the other 

5 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 

10 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 

5 calling, 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, subscribers' 
'u 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, 

23 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, 

30 and means whereby when a line is called by 
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a connector of the second group the trunk 
line associated with such 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 a second trunk line multipled in said 
individual switches and terminating in a 
second controlling 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 accessible 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 connectious joining the talking con 
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, and means for closing an 
other energizing circuit for said magnet ex 

any one of said other 
switches. 

29. In a telephone system, two electro 
magnets having high and low resistance 
windings, respectively, connected in series, 

65 two batteries or other sources of current also 

1,627,929 

connected in series, there being a closed 
series circuit through the said batteries and 
it laglets and one of said magnets being in 
operative due to the high resistancé of the 
other, and means for connecting the junc 
tion of said batteries to the junction of said 
intagnets to operate the normally inoperative 
1uagnet. . . . . . . 

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 said switches over the two sides of a 
calling line in series to set up a telephone 
connection, means for releasing said connec 
tor while retaining all of said selectors in operated position and while retaining a con 
nection with the called line, and means for reoperating said connector over the calling 
line to set up a new connection. . . . . . 

31. In a telephone. system, a 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 establishing a sub 
stitute for said connection for operating said 
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. 

32. In a telephone system, a series of se 
lector switches, a final connector, accessible to 
the last of said selectors, means for operat 
ing said switches over the two sides of a 
calling line in series to set up a telephone 
connection, means for releasing 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, calling and 
called lines, automatic switches controlled 
from one of said calling lines for extending 
a connection to one of said, called lines, and 
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eans controlled from the said called line 
for releasing one of said automatic switches 
and for reoperating it through the medium 
of a different controlling means in the 
switch in order to extend the connection 
to another of said called lines. 

34. In a telephone system, telephone lines, 
a tutomatic switches, means under the con 
trol of a subscriber on a calling one of said 
lines for operating a series of said auto 
natic switches in order to extend a connec 
tion to a called one of said telephone lines, 
and means inder the control of the sub 
scriber on the said called line for releasing 
and reoperating part of said series of auto 
matic switches without relinquishing the 
control thereof. . . . . . . 

35. In a telephone system, telephone lines, 
automatic switches, means under the con 

20 

  



1,627,929 

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 automatic 
switches while still maintaining a connec 
tion with the said calling line. . 

u 36. In a telephone system, telephone lines, 
automatic switches, means under the coll 
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 series of switches. 

20, 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, 

: means including 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 connection 
around the released part of said series of 

39 switches. . 
38. In a telephone system, telephone lines, 

automatic switches, means under the coll 
trol of a calling one of said lines for oper 
ating a series of said switches 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 connection 
around the released part of said series of 
switches. . . . . . 

39. In a telephone system, telephone lines, 
: tomatic switches, means under the con 
(rol of a calling one of said lines for oper 

i., ating a series of said switches to extend it. 
connection to a called one of said lines, a 
line switch individual to said called line, 
and means controlled by the subscriber oil 
the called line for causing the operation of 

... said individual switch to release part of 
saic series of autoiratic switches. 

4t). In a telephone system, telephone litics, 
atonatic switches, means under the con 
trol of a calling one of said lines for oper 

..., a tiig a series of said switches to extend a 
connection to a called one of said lines, a 

; : line switch individual to said called line, 
antineans controlled by the subscriber on 
the called line for causing the operation of 

60 said individual switch to release part of 
said series of automatic switches, while still 
maintaining a connection with said calling 
line. - 
4. In a telephone system, telephone lines, 

6s automatic switches, means under the control 

i. 

of a subscriber on a calling one of sail line 
for operating a series of said automatic 
switches to extend a connection to a called 
one of said lines, and means controlled ly 
the subscriler on the called line for 'stal 
isling a new connection with the calling 
line before the first established connection is 
areleased. - 

42. In a telephone system, tcle hone lines, 
automatic switches, leans under the control 
of a subscriber (in a calling one of sail lines 
for operating a series of said automatic 
switches to extend a connection to a called 
one of said lines, and nucans controlled by 
the subscriber on the called line for estal 
lishing a new connection with the calling 
line and for then releasing said first estab. 
lished connection. 

43. In a telephone systein, telephone lines, 
automatic switches, means under the control 
of a subscriber on a calling one of said lines 
for operating a series of said autoantic 
Switches to extend a connection to a called 
one of said lines, and an automatic switch 
controlled by the subscriber on the called 
line for establishing a new connection with 
the calling line. - 

44. In a telephone systen, telephone lines, 
a tutomatic 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 automatic switch 
controlled by the subscriber on the called 
lite for establishing a new connection with 

5 

80 

0. 

0) 
the calling line and for releasing part of 
said series of switches. : 

45. In a telephone system, telephone lines, 
automatic switches, means under the control 
of a subcriber 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 automatic switch 
cont rolled by the subscriber on the called 
it for establishing a new connection with 
the calling line and for releasing part of 
said series of switches, the sulbscriber on said 
called line having means for then extending 
a connection to another called one of said 
lines. - 

46. In a teleplone systeal, calling and 
called lines, automatic switches controlled 
front one of said calling lines for establish 

() 

ing a connection with one d.f. said called 
lines, means controlled by the subscriber on 
said called line for breaking said connection 
by releasing one of said automatic switches, 
and means for reestablishing a connection 
with the said calling line before the sub 
scriber thereon hangs up. . . . . 

47. In a telephone system, calling and 

120 

called lines, means controlled from one of 
said calling lines for establishing a connec 
tion with one of said called lines, means con 
trolled from the called line for establishing 3. 
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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 cailed 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 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 connection, and means controlled 
by the Subscriber on said cailing line for 
then extending the connection to include 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 said automatic switches while main 
taining a connection from the called line 
thereto, and means controlled from the called 
line for reoperating the said switch to ex 
tend a connection to a second called line 
after the calling subscriber hangs up. 

50. In a telephone systein, telephone lines, 
automatic switches controlled from a calling 
one of said lines for extending a connection 
to a called one of said tires, means con 

3. 

trolled from the called line for reieasing cite 
of said automatic switches and for then re 
operating it to extend the connection to a 
second called one of said iiies, and means 
for releasing the first called line from the 
extended connection. . 

51. In a telephone system, telephone lines, 
autoimatic switches, means controlled 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, 
eans controlled from the called line for re 

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. 

52. In a telephone system, telephone lines, 
automatic switches, means controlled from 
a calling one of said lines for operating s se 
ries of said switches to extead a connection 
to a called one of said lines, a finder switch, 
means controlled from the said called line 
for initiating the operation of said finder 
switch, and means controlled from the called 
line for then extending said connection to 
include another called one of said lines. 

53. In a telephone systen, 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, a finder switcla 
associated with the last switch of said series, 
neans controlled from the called line for 
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initiating the operation of said finder swith 
to extend a connection to one of said auto 
matic switches, and means for then extend 
ing said connection to another called one of 
said lines. 

54. In a telephone system, a telephone 
line, a non-numerical switch individual to 
Said line, an operating magnet for said 
switch, a Switching relay herefor, a circuit 
for said magnet, ineans for energizing said 
sy itching relay to open said circuit, and ad 
(litional means for operating said magnet 
viiie saic switching relay is maintained 
tenergized. 

55. In a telephone system, a calling line, 
a trunk jine terminating in an automatic 
switch, called lines accessible to the said 
Switch, relays 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 'onnect with another of said called lines. 

i56. In a telephone system, telephone lines, 
attoliatic switches, means controlled front 
a calling one of said lines for operating a 
series of Said switches to extenda connec 
tion to a called one of said lines, a switch 
individual to the called line, a circuit for 
operating said individual switch which in 
cludes it wiper of the last switch of said se 
ries, and means controlled by the subscriber 
on said called line for closing said circuit. 

57. In a telephone system, a calling line, 
a calling device on the said line, automatic 
switches, called lines, means controlled by 
the calling device on the said calling line for 
operating a series of said switches to extend 
a connection to one of said called lines, 
Ic is controlled from the said called line 
for releasing part of said series of switches 
while maintaining a connection with the 
calling line, 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 
impulses 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 
lector switches, a final connector switch ac 
cessible 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 is 
interruptions for releasing said connector 
switch and preventing the release of said 
electors, and means for reoperating said 
connector over the calling line to set up a 
new connection. 
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i} : eit: i: ) is . . . . 
a switcs indiv is a , ; ; }; 
iing jnag:t for sist swich, a 's N teii! 
lay there for, a cine, it for silii is igiet, i.e. 
for energizing : it swi; it is tie : y : " : : 
idle trunk is 2cc (tered y : ... it "r- 
cuit, and a it (if it): it is le: i: s , , ; ; ; it ig 

a tei" i? je system, a line, termi 
, iting io said line and terminals 

*: ; ; )7 s.lid line, an automatic 
A v. v. it lit: for moving the last men 

kille is trials, ant incans for connecting 70 
ine with silid first mentioned termi 
'hereby operating said automatic t 

said magnet whiie said Swift's rig eigy is switc. connect the second mentioned ter 
it laintained energizesi. it ii is with tie last mentioned terminals. 

{{). a is one sy: i , ; ; ; ; ) is al S. in a telephone system, telephone lines 75 
ei: rs, in the eiti taying a line switch individual there liranch excitatise, it ('t coi: ; ising lot: {{, inea is for calling to and from each line, is "anch six chans' fi se in co, connections, incoming il se it. i means for operating said line switch as 

compieting Traia irginch exchange tol- i:iiier to find the connection extended 
nections, it i: jiks ea is frt it is in a ; ; *ett fi'i another calling subscriber and 80 
exchang with terrifia; t is estly in St. iii 1 - for ir'Éiting the life switch to automati. 
coming correct (; ;'s, its licly ('all' sett :, it k when the call is extended 
switches for the rath h . xii; rii is assiciated line. 
have direct ::cess to all if it a city; one system, a lite, trunk 

61. In a ephone s. 'ei ni groups, a pair of wipers; 85 
allet line, a Frgres is a y is it i: sail ine and initivitial 
for connect in Siti ine-, i. 1;is 13 **), : le: fir fo' ('ating said wers, 
ating said switci. w} i e ri: wit: ; ; ; ; ; ; it is 'N felt to the line to co 

'''í y : ; ; ; ; ; ; ; ; ; ; ; ; ; ) or for operat. 
it: if \ is 's wif a '; it is extended fro: 90 
S; ; ; ; ; '; ; ; eit (, aly with a trunk is 
he i ; ; ; ; ; ; ; ) is , : ; ; ) plete the connection 

over saici calling in a it is is 
ly, each relay cit 'olling the c 
tagnet to {{? I':it: the swift is to exte (it 
connectif. 
' (32. In a teje he 
switch laying a life rela 
calling tine to serate saiti 
with a calleti ire, a sect 
switch fes: ' ' ( ; ; ; 
a jack J. dge 'i'i, is 'ili 
line, ai: incan; ' ' triji 
on the called ific Sir sti 
line relay for sail ia'ik 
to reoperate said swift' 

(33. : ;f 
switcl having. .. 
calling lie is pri'a' is 

steria, as a at 
cost '{{ei} { 

it. " : . 
ite via : 

; : Fejei is , s \sier, a line, a line 
is divi?it a fict's to, a plurality of $5 

i. i*i; k iii) is il'cess; ill: herett, part of said 
Piri lines for itse only in ca is from said 
line : id it 'r's or use inly in cai is to said 
jin (, ; eans for riorating saic switch to se 
iset oriy an idie outgoing trunk when the 10?. 
; : it is from the line, and fireans for operat. 

is is vici () - elect only one of the in 
i "ri", when ‘ call is exte: cted to 

e, 'e' ; ; ; ; ; iii. 
: ; ; ; ; ; ; ; i. 7i. a frien); ye system, calling and 105 

with a called ille, a sex ili it is. : it sitti 'illeri si)series, leans inder the control 
switch for cout oiling the teratic; iii-reof, of a citing Sistriker for establishing a 
a back iridge relay energize vs F is tail'd on ''t it wit in a called sistribe tis' tigh 
line, an inens set is not is: , , i.e : tie - it's it in it it switches, me: i: s\ti' - 
subscriber is nea is of S; it litri, its 'i: Y \ }: "illei still: 'ill'; it il V is is ' ' , ; ; ; ; it: 
for 'anni e iiig tie : it ti i v it it -- it i: if it, the sail cities ioti i yi triving is: 
onti line rei; it i:ce f ; ; ; ; ; ' ' ' '. it (; ; ; ; it is - w it clis : it i t it is it is 
relay in order ti, enable ti; sit it'i i st: - isis : contest it in vitt; the 'lili 
scriher to reopeiate sai: i , \, : in it i.e : iiii g sit scribe 

64. In a tele; , ; ; ; fi : 
nect ( switcits. ; st: ; ; ; . . it is 
accessity to s: it i? it it if I' 

5 ies (; f { }, 
, it is is ; : 1 pi ( ; 3 syst it, calii r , , 

it is untier tie et It"; }; 
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i: ; ca left sits criter. in eans 
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it -t extended connection and re 
he fore the sail calling sist'i'ite 

is in, anti means for then extending Sait 
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ing a call from the main exch, io (i.e. of 
s:id lines by nearls of one of Said icoling 
connectors, nieais including the lie switc.) 
of the called line to enabling the called sah 
scriber to reopei's te the incoli is g {{{nnector 
in use to transfer the call, and tia is for 
enabling the called subscrib:r to ransfer the 
call to another line in cause the line {..} whic): 
it was first attempted to transfer is issy. 

3. In a telephone systein, telephone lilies, 
automatic switches controllied fronta a 'ling 
One of said lines for extending a col}}}''' () 
to a called one of said iines. iiiga ns ci liti'olled 
from the called line for reliasing it i? :ii 
automatic switches aid for thi: ' (triting 
it to extei: i the collat':iii) to a set 'til 'a like it 
one of said lines, and for also stain rules 
ing and reoperatin: i-aid swit - extel it 
the connection t: , ; third callied lite ; as . 
th 2 second called line is sy. 

4. In a telephone systein, tei: ; ) i? lies. 
automatic switches coi;t it lett i i" in a tailing 
one of sail life: fit extending a citiev ii) 
to a called ):ne of said lines. Jile is cit colled 
from the callet: iiie fi) releasig ( x )f s: it 
autolitic switcies ; (; for the 'e; ei'; tug 
it to extend the counset in () is st'' () ki calleti 
one of said lines, alti realis for "tabling the 
first called subscriber to agai rei'a - saict 
auto:ttic switch at airy tile rior to the re 
spot:e of the second callet suis' riter. 

73. In a telephone system, lies, it in R 
inting switcies or Xtettig saiki i} : 

whe: calling, a connector switch it in eins 
for operating it i () exi (11 a collecti i t ( , !e 
of sail lines as : called in , sli scribe: 'on 
trolled in eans for causing (ne () f saiti is nik 
binting switches it collect is lite with 
s:id connector over a life'eut 1: ... as 
near is for the retitier releasir still connet 
ter, Wie'ely it his lie 'ei e-t'ited it) cine (f 
with a life reini it'. 

(, ) a tile ( : syst, a 'til is line, 
: it hatic swit (it's, late: is " it cle (! {}ver 
the calling lite for terating a series of 
said switches to extend : coln't it to one 
of said called lies, meals for releasing at 
of said series of switches while 1: intaining 
a connection with the callins line, means 
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controlled over the calling line for then ex 
tending a connectii) to a second one of said 
kailed lines, aud incails for preventing the 
calling inpuises from being heard by the 
first called sibsciite) during the establish 
it if the second connection. 
it. In a telephone systein, a calling sub 

striker's ille, a conijector Syvitch controlled 
(; "er said line t () extend a connectii in to a 
kaleil line, nea is controlled ove' the said 
sailed li:)e for 'leasing said switch, means 
s' it tolje i yer either the calling or called 
li) e for then reoperating said switch to 
; raisfer the tail it antiser called line, and 
}}}el is e iii! (list irijani e in the 
''''''' {}f the lite it tansferring the call 
it's sective will ille (i)t's tie transfer 
iiii, 

S. a telei (ne systein, a tiruk line. 
: ; ; ) is for extent it g a ninection i'ou said 
: ; lik ille to a called subscriber's line 
ki: ) is a liaijty i successively operated 
- withes, at lie; its controlled from the 
'; lite life ext? titling the conjection to a 
se' ', 'i it is arty lay ' 'operating one of 
sail switches (se in said first established 
t’t li?tic). 

'', a title hone systeini, subscribe's 
iiies, it it'i is it'll ling a series of automatic 
switties stablisling a talking circuit 
i' is a 'tii is to a called one of said lines, 
: eit is contried by the callied subscriber for 
i''': tsii is or of tie switclies in the series 
anti for illaintailing said switch under his 
{r()} trul. 

St. in a telephone system, subscriber's 
titles. ea is incliiding a s: ries of automatic 
Swit (it's fol' ('stallishing a talking circuit 
frk a callis: t ( : ': je one of said lines, 

is controiesi 'y the called subscriber for 
releasing line of the switches in the series and 
fir traintaining sail switch under his con 
! (l, a ti said switch (oint illed ly the called 

-('il ' ' to ext{ is a rail () is; it talki 
if t ( ; st' ('ot ('': led sistries'. 

Signed y line at Chicago, Cook County 
listis, this 11th lay of October, 1917. 

Roi)N EY G. RICHARDSON. 
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