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To all whout it may concern: 
Be it known that I, HARRY G. WEBSTER, a 

citizen of the United States, and residing at 
Chicago, county of Cook and State of Illi 
lois, have invented certain new and useful 
Improvements in Telephone Systems, of 
which the following is a specification. 
My invention relates to telephone exchange 

systems and particularly to that type in 
which link-conductors are interchangeably 
associated with the subscribers’ lines, mech 
anism being provided for each subscriber's 
line which is automatically actuated when 
the receiver is taken for use, to connect the 

5 subscriber's line to an idle link-circuit and 
cause the display of a calling signal asso 
ciated with a manually controlled terminal 
of the link-circuit. 
One object of my invention is to provide, 

in a structure of this character, means where 
by the customary cut-off relay is dispensed 
with, a special action of the automatic mech 
anism serving to perform the functions 
hitherto performed by the cut-off relay. 
A further object of my invention is to 

provide novel means for securing the connec 
tion and disconnection of the subscriber's 
line and the link-conductor, which is charac 
terized by simplicity and economy of manu 
facture and by positive and efficient opera 
tion. , 

According to the preferred form of my in 
vention, I provide for each subscriber's line 
a traveling switch which is preferably a 
rotary switch, provided with wipers or trav 
eling contacts movable in one direction only. 
This switch is rotated by step-by-step mech 
anism, preferably actuated by current from 
a pulsating generator. The switch is pro 
vided with three wipers which constitute the 
terminals of the circuits individual to the 
line, and with fixed contacts adapted to be 
engaged by the wipers as they are rotated, 
and these fixed contacts are connected to 
wires individual to the various link-conduc 
tors. These link-conductors terminate pref 
erably in cords and plugs at the various 
operators' positions of a multiple switch 
board and the subscribers’ lines are provided 
with multiple jacks at the various multiple 
sections. The wipers of the traveling Switch 
normally rest upon “dead” contact pieces 
of the switch. When a connection is made 
to the line with which the switch is asso 
ciated, the insertion of a plug into a spring 
jack of the line causes the Switch to take 

One step and the wipers then engage con 
tact pieces which are also “dead” or discon 
lected. This first step, however, serves to 
remove the normal batterv connections of 
the line limbs and to prevent the further op 
eration of the switch as long as the plug re 
mains in the jack. When it is removed at 
the conclusion of conversation, the switch 
will then step ahead through the remainder 
of its range of motion and come to rest at the normal position. 
When the subscriber desires to initiate a 

call, the removal of his receiver will cause 
his switch to travel over the first contact 
before mentioned and to come to rest at the 
first contacts engaged which are associated 
with all idle link-conductor. After passing 
the first “dead” contacts of the switch, the 
wipei's will engage preferably, first, the coln 
tacts connected to a link-circuit at the first 
operator's position; then contacts connected to 
a link-circuit at the second operator's position; 
then those leading to the third operator's posi 
tion, and so on; and these fixed contacts are 
multiply connected to similar switches indi 
vidual to other subscribe's' lines in a group. 
Other link-circuits terminating at the first. 
second, third and other operators’ positions. 
may be similarly connected to the rotating 
switches of lines in other similar groups: the 
arrangement being such that if the link 
conductor connected to the first terminals of 
a particular group of switches, and terminat 
ing in front of the first operator at the 
switchboard, be busy, the switch will step 
ahead to the second terminals leading to the 
second operator, and so on until an idle link 
circuit is reached, when it will come to rest 
and the operation of associated mechanish 
will connect the line limbs to the talking co 
ductors of the link-circuit. At the same, 
a call signal associated with a link-circuit 
will be displayed; and the operator, after 
ascertaining what connection is desired. Will 
insert the plug. which constitutes the manual 
terminal of the link-circuit, into a multiple 
jack of the desired line. When conversa 
tion is finished, the removal of the connect 
ing plug causes a further rotation of the 
switch to restore its wipers to their normal 
positions. To secure the proper operation of 
the apparatus' and circuits, I provide three 
relays for each subscriber's line, and in this 
respect my system differs from those here 
tofore proposed. One of these relays is nor 
mally associated with that line limb leading 
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from the active terminal of the battery and ond link-conductor, and contacts a, b, c'. 
serves, among other functions, to control the to corresponding wires of the third link 
stopping and starting of the rotating Switch. 
A second relay is associated with that line 

5 limb leading from the grounded terminal of 
the battery and serves to partially control 
the movement of the switch when a connec 
tion is made to the spring-jack of its ass9. 
ciated line. A third relay in a local circuit 
operates at the time of release and may be 
called a “release relay.” 
My invention will be more fully under 

stood from the accompanying drawing in 
which- - - - , 
A and B represent substations connected 

to a central office in accordance with the pre 
ferred form of my invention. The drawing 
shows, in diagrammatic form, two substa 
tions A and B connected, by suitable line 
limbs, with a central office and there pro 
vided with the rotating switches and cont 
trolling relays necessary for the 
form of my invention. A single link-con 
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5 

20 

ductor is illustrated, connected at M with 
25 the contacts of the switch of station A, and its multiple connection to a similar switch of 

another line is indicated in partial diagram 
at M. The substations are provided with 
the usual bell and condenser in permanent 

30 

open bridge closed at the upper contact of 
the switch-hook h. The limbs 1 and 2 ex 
tend to the central: office and are there con 

35 nected to the terminals of a battery C. Each 
line is provided with a tip relay.T arid a 
sleeve relay Sassociated with the line limbs 
and also with a release relay P in a local 
circuit. . . . . . 

... The rotating switch for the line is indi 
cated at M and this switch is actuated by a 
step-by-step mechanism 3 in response to the 
energization of motor magnet n by current 
from the pulsating generator, G. The 

45 switch is diagrammatically indicated as 
having a shaft 4 which carries the tooth 
wheel of the stepping mechanism and also 

40 

carries the three wipers, at and c, wipers a 
and b being associated with limbs 1 and 2 
respectively, and wiper c being associated 
with a local circuit. Wipersa, and b are pro 
vided with narryw terminals and, in travel 
ingover the contact pieces a, a”, a, a, and 
b', b”, b, b, will move out of engagement 
with one contact piece before the following 

50 

55 
contact piece is engaged. Wiper c has a 
wide terminal and in traveling does not dis 
engage one contact until the next contact 
has been engaged. Contacts a, b and o' 
are those which the wipers engage at the 
first step of the mechanism and are 'dead 
contacts. Contacts a, b, c, are connected 
respectively to the tip, sleeve and local 
wires of the first link-conductor, contacts a, 

60 

85 b, c to the corresponding wires of the sec 

employed. 

referred 

bridge of the line limbs, the receiver r and 
transmitter t being included in a normally 

the switch to 

conductor. For convenience of illustration, 
this third link-conductor is the only one 
illustrated, and it will be understood that 70 
the link-conductors may be distributed-that 
of a before the first operator, a before the 
second operator, a before the third operator, 
and so on-or that all of the link-conductors 
connected to the switch may terminate in 75 
front of the same operator if desired, or that 
other obvious methods of grouping may be 
At M', I have indicated the wipers and 

fixed contacts of the switch associated with 80 
another line to show the multiple connection 
of the wires leading from the link-conductor 
with the contact point of the switches. It is 
to be understood that the Subscribers' lines 
and their switches are arranged in groups 85 
and that a group of link-conductors is mull 
tiply connected to the contacts of all of the 
line switches of a group of lines; and that 
this group of link-conductors, each of which terminates in a calling plug O may be dis-90 
tributed, as desired, before the various oper 
ators of the switch board. In addition to 
the fixed contacts and wipers, each switch is 
provided with a contact 9, which is in ent 
gagement with the contact 10 in the normal 95. 
position of the switch, and is disconnected 
from contact 10 and connected to contact 11 
at all other times during the operation of the 
switch; with a contact 12 which normally 
engages contact 13 and is disconnected there 100 
from and in engagement with contact. 14 
when the switch is off normal; and with a 
contact 73 which engages contact 74 at the 
first step of the shaft 4, but is disengaged 
therefrom at all other times. 
When a subscriber, as A, desires to initiate 

a call, the removal of his receiver closes a 
circuit which may be traced from the upper 
terminal of battery C, through winding 8 of . 
relay S, contacts 9-10 of the switch, thence 110. 
through limb 1, the receiver and transmitter 
and limb 2, and through contacts 13-12 of 

ground or the lower terminal 
of the battery. Wipers a and b which are 
at this time connected with limbs 1 and 2 ll 

105 

respectively, are in their normal position 
and thus out of engagement with any con 
nected fixed contacts of the switch. Relay 
T, which is connected from limb 2 of the line to ground, is unenergized at this time 120 
on account of the direct earth connection of 
limb. 2 at contact 13-12. The current flow 
ing over the circuit traced energized the 
relay S. with the following result: theat. 
traction of armature 28 disconnects limb 2 125, 
from 'wiper 5 at contact:30 and connects limb 
2 to the u per terminal of battery C, 
through hig 
This connection serves to raise the potential 

resistance 3i at contact. 29. 
of contact 35 of jack i, thus providing the 130 
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necessary condition for a busy test, but the 
resistance 31 is sufficiently high to prevent 
the operation of relay T at this time. 
The attraction of almature 26 disengages 

limb 1 from wiper at at contact 27. Theat 
traction of armature 24 disconnects the relay 
P from its normal connection with wiper c 
and connects wiper c at contact 25, through 
contact 19, and almature 18 of relay P, to 
contact 11 of the switch. The attraction of 
armature 20 connects winding 72 of relay P 
to ground at contact 21, and at contact 22 
closes circuit from pulsating generator G 
through the motor magnet m. The energi 
zation of this magnet starts the rotating 
mechanism and, as has been pointed out, the 
wipersa and b are at this time disconnected 
from the line limbs and also from the cen 
tral battery and ground. As the switch 
makes its first step, contact 12 disengages 
contact 13 and engages contact 14; contact 9 
engages contact 11 and disengages contact 
10; and contact 73 engages contact 74. . The 
operation of contact 12 removes the earth 
connection from limb 2, the operation of 
contact 9 disconnects relay S from the line 
limb and connects it to wiper a through con 
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rotation of the switch. 

tact 11 of the switch, armature 18 and con 
tact 19 of relay P, contact 25 and armature 
24 of relay S and thence by wire 7 to wiper 
c; and the engagement of contact 73 com 
pletes a circuit to maintain the energization 
of relay S, which may be traced by wire 7 to 
contact 34 and armature 33 of relay T and 
thence by contact 74 and contact 73 through 
resistance 37 to the intermediate terminal of 
the battery C. The removal of the ground 
from limb 2 of the line at contacts 12-13 
has removed the short circuit from relay T; 
but limb 1 being now disconnected from bat 
tery C at contact 10, the relay Tremains un energized and the necessary potential for a 
busy test is present at contact 35 of a jack i. 
As will be subsequently explained, the wires 
leading from the fixed multiple contacts c, 
c" and c are connected to ground or the re 
turn side of the battery when their asso 
ciated link-conductor is busy and are open 
during the idle condition of the link-circuit, 
and the presence or absence of this ground 
connection is what determines the further 

It being assumed 
that the link-conductors associated with con 
tacts c' and c are busy at this time and that 
the link-circuit shown in association with 
contact (“ is idle, the next movement of the 
stepping mechanism brings wiper c into en 
gagement with contact c and interrupts the 
energizing circuit of relay. S (just traced) 
at contact 74. A new energizing circuit now 

is exists through wire 7, wiper c, contact cand 

65. 

to ground through the wires leading from 
this contact, and the switch continues to ro 

engagement with contact (i. 

3. 

tact 23, winding 7 

tate. The wire leading from contact c be-, 
ing also grounded; and contact c being en 

3. 

gaged before colntact ('' is disengaged, the 
switch takes a further step, bringing wiper 
c into engagement with contact a' and out of 

The Wire con 
nected with contact (; leads through key le 
yer 48 and contact 49 of the link-conductor. 
and now stands open at contact (31 of relay 

The circuit of relay S is thus inter 

70 

I'upted; the consequent release of its arma 
ture 2) interrupts the circuit of motor mag 
net in at contact 22, thus preventing the 
further rotation of the switch; the retrac 
tioi (; f armature 24 connects release relay P 
t} . Willier c, through wire T. al'mature 24, con 

72 and to ground through 
contact 14 and contact 12 of the switch, and 
the retraction of armatures 26 and 28 con 

75 

80 

nects wipers ( and l to their respective line 
limbs. Current will now flow from battery 
C, through relay 43 contact b', wiper b, 
wire 6, contact 30 and armature 28 through relay. T to ground, energizing relays 43 and 
T, and also from armature 28 through limb 
2, the transmitter and receiver, limb 1, ar 
mature 26, contact 27, wire 5, wiper a, con 
tact a', wire 38 and relay 42 to ground, en 
ergizing relay 42 and the substation trans 
mitter. The consequent attraction of arma 
ture 57 of relay 42 closes a circuit of lamp 
46, through contact 55, and contact 66 and 
armature 65 of relay 45, and the illumina 
tion of this lamp constitutes the calling sig 
nal to the. operator. At the same time, the 
attraction of armature 52 of relay 42 and ar 
mature 60 of relay 43 has connected contact 
c" to ground through key lever 48, contact 
49, contact 61 and armature 60 of relay 43, 
armature 62 and contact 63 of relay 45, and 
armature 52 and contact 54 of relay 42, thus 
preventing other Switches from stopping at 
the terminals of this link-conductor. The 
attraction of armature 33 of relay T has no 
function in the operation at this time. The 
operator answers and tests in the usual way 
and inserts her calling plug O into the 
spring-jack of the desired line. 

Immediately upon the insertion of the 
plug, current will flow from battery C, 
through relay 45, strand 41, contact 35 of 
jack j, and to ground through contacts 
13-12 of the switch M associated with line 
B. The en's?ing attraction of armature (32 
of relay 45 substitutes a ground for contact 
cat contact 64, for that previously estab 
lished at 54; the attraction of almature (35 
interrupts the circuit of lap 46 at contact 
66 and establishes a circuit for lamp 4 at 
contact 67, this circuit including the arma 
ture 59 and contact 58 of relay 44; and the 
attraction of armature 68 completes the cir 
cuit of strand 40 at contact 70. At the same 
time, current will flow from lattery C, 
through relay S of line B, contact 9-10 of 
the switch, and thence to contact 36 of 
spring-jacki, strand 40 and relay 44 to the 
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return side of the battery. The ensuing 
energization of relay S disconnects wipers 

10. 

15 

20 

a, and b from the line limbs and closes the 
circuit of the motor magnet m, causing the 
switch to start. As the switch makes its first 
step, the shifting of contact 12 removes the 
ground from limb 2 at contact 13, thus allow 
ing relay T to be energized by the current 
flowing through relay 45 and contact 35 of 
the spring-jack, and connects the winding 
of relay P to ground at contact 14. The 
shifting of contact 9 disconnects the wind 
ing of relay S from the line limb and con 
nects it to wire 7 leading to contact 34 as 
previously described in connection with line 
A, but the engagement of contact 73 and 
contact 74 does not now provide an energiz i has also interrupted the circuit of relay 45, 

and the circuit of relay 42 was 
interrupted by the restoration of the receiver 85 
at station A. . 

ing circuit for relay S for the reason that 
the energizing circuit (as described for line A at this time) is interrupted in the present 
case at armature 33 and contact 34 of relay 

25 

30 

to the return side of the battery. 
rent energizes the substation transmitter, 35 

40 

45. 

50 

T. The switch thus makes but one step, its 
wipers' now resting on the “dead” contacts 
a, b, c, and the two line limbs are thus 
disconnected from their normal association 
with battery C by the movement of the 
switch. The operator rings in the usual man ner, relay T being energized by current 
through relay 45 during the operation of 
ringing; and when the subscriber answers, 
additional current flows through relay 45, 
the line limbs and substation, and through 
contact 36 of jacki, strand 40 and relay 44 

This cur 

extinguishes lamp 47 by the attraction of 
armature 59, and the two subscribers are in 
condition for conversation. If either sub 
scriber hang up his receiver, the consequent interruption of current through relay 42 or 
44 causes the illumination of the associated 
lamp'46 or 47, and the simultaneous illumi 
nation of both lamps constitutes the ordi 
nary disconnect signal. 
Upon the removal of plug 

mination of conversation, both switches will 
rotate and come to rest in their normal po 
sition, and the various relays will assume the 
normal position shown in the diagram. 
Upon the removal of plug O, the energizing 
circuit for relay T of the called line is inter 
rupted. The consequent retraction of its 
armature closes a circuit which may be 
traced from the intermediate terminal of bat 

. 55. 

60. 
P has been energized. The attraction of 

tery C, through resistance 37, contact 73-74, 
armature 33, contact 34, wire, armature 24 
and contact 23 of relay S, winding 72 of relay 
P, and to the grounded terminal of the bat 
tery through contact 14" and contact 12 of 
the switch. This is the first time that relay 
armature 15 closes a circuit. through pro 

6. 

tective resistance 75, armature 15, contact 
16, winding 72, to the return side of the bat 
tery through contacts 14-12 of the switch, 

O at the ter 

which serves to maintain the energization of 
relay P. until the circuit is interrupted at 
contacts. 14-12 when the switch reaches 
normal; and the attraction of armature 18 
closes a circuit of relay S which may be 70 
traced from the upper terminal of battery C, 
through winding 8, contacts 9-11, armature 
18 and contact 17 to the return side of the 
battery, and this circuit is also maintained 
until interrupted at contacts 9-11, when 75 
the switch reaches normal. The energiza 
tion of relay S at this time disconnects the 
line wipersa and b from the line and closes 
circuit through the motor magnet m, thus 
starting the switch and continuing its rota- 80 
"tion until the normal position is reached. . 
The removal of plug O from the spring-jack 

reviously 

The restoration of armature 68 restores 
the normal busy test circuit for the plug O, 
the restoration of armature 65 extinguishes 
lamps 46 and 47, and the restoration of 90. 
armature 62 removes the ground connection 
of contact o' and connects that contact to 
the active terminal of the battery, through 
key 48, contact 49, contact 61, armature 60, 
armature. 62, contact 63, armature 52, and 95 
contact 53, and protective resistance 51. 
Current will now flow over this circuit and 
thence from contact o' through wipera and 
by wire 7 to armature 24 an contrét 23 to relay S, thence through, winding 72 of the 100 
release relay P 6f the calling line to ground . 
through contacts 14-12 of the switch. The 
relay is thus energized, and the attraction 
of its armature 15, engaging contact 16, com 
pletes a second energizing circuit for its 105 
winding, which energizing, circuit is thus 
maintained suntil it is interrupted at con 
tacts 14-12 when the Switch reaches normal. 
The attraction of armature 18, engaging 
contact 17, completes an energizing circuit 110 
for relay S, which may be traced from the 
upper terminal of battery C, through con 
tacts 9-11 and through armature 18 and 
contact 17 to the return side of the battery, 
and this First relay S is also main- 11.5 tained until the circuit is interrupted at con 
tacts 9-11 when the Yi es normal The energization of relay S disconnects the . . 
wipersa and b from the line limbs and closes 
a circuit for motor magnet m at armature 20 120 
of contact 22, thus causing the required ro 
tation: The circuit of relay 43 and relay T, 
through wiperb, is thus interrupted, allow 
ing the relay armatures to resume their nor mal positions, thus opening the wire leading 125 
from contact a' and leaving the link-con 
ductor in readiness for another connection. 
The key shown at 48 is provided in order 
that the operator may manually cause the 
switch of a calling stabscriber to restore to 130 



to engage contact 50 and thus connect, con 
with the upper terminal of battery C, 

10 
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normal without manipulating the plug O; 
the depression of this key causing lever 48 
tact c 
with the same result as that which followed 
the retraction of armature 62 of relay 45 
upon the removal of the plug O from the 
spring-jack j. It is thus seen that any time 
after the switch has moved from its normal 
position and come to rest, the connection of 
wire i to an active terminal of battery C 
will result in the establishment of a restor sing circuit for the switch. This restoring 
circuit may be traced from the upper termi 5 

20 

30 

nal of battery C, through windings of relay 
S, contacts 9-11 of the switch and arma 
ture 18 and contact 17 of relay. P. This cir 
cuit. Once completed is maintained until in terrupted at contacts 9-11 by the ensuing 
rotation of the switch, which is thus stopped at its normal position. 
While I have described one arrangement, 

of grouping the link-conductors or cord cir 
cuits in their relation to the various switches and to the several operators' positions of the 
system, and the grouping of the subscribers 
lines with relation to the various groups of 
cord circuits, it is obvious that other methods 
of grouping may be employed and I do not 
therefore wish to be limited to the particu 
lar arrangement described. Et is also ob 
vious that various means may be employed 
for causing the rotation of the switch and 
its wipers, than that indicated; that the vari 35 

40 

tions of my invention may be made without 

45 

5) 

ous grounds indicated may be a common re 
turn and connected with the grounded or re 
turn side of the central battery; that the in 
vention is not limited to a structure in which current is supplied from a single battery; 
and that various modifications and altera 
departing froth its spirit. 
What I consider as new and novel and 

desire to protect by Letters Patent of the 
inited SS - V 1. A teleph 

of link-circuits terrillinating in connecting 
plugs, a subscriber's line extending in two 

current, normal battery connections there 

circuits, line and local wipers for said switch o o 
engaging said fixed contacts when the switch contacts for said switch constituting termi is operated, an electromagnet for the line, inals of line and local, conductors for said 60 

65 

from to the line, signal indicators for the 
link-circuits, a traveling switch, fixed con 
tacts for said switch constituting terminals 
of line and local conductors for said link 

trie exchange system compris 
I jug a plurality of telephone lines, a, plurality, 

5 
cause a movement of the switch to remove 
the normal battery connections of the line limbs. 

2. A telephone exchange system compris 
ing a plurality of telephone lines, a plural 
sity of link-circuits terminating in connect 
ing plugs, a subscriber's line extending in 
two limbs from a substation to the exchange, 
a spring-jack terminal for the line, a source 
of current, normal battery connections there 
frolin, to the line, signal indicators for the 
link-circuits, a traveling switch, fixed con 
tacts for said switch constituting terminals 
of line and local conductors for said link 
circuits, line and local wipers for said switch 
engaging said fixed contacts when the switch 
is operated, an electromagnet for the line, 
mechanism controlled by said magnet to 
prevent the operation of the Switch when the 
magnet is inert and to allow said operation 
when the magnet is energized, means where 
by the insertion of a plug into the spring 
jack energizes said electromagnet to cause a 
movement of the switch to remove the nor 
nal battery connections of the line limbs, 
and means whereby the removal of the plug 
causes the Switch to restore to normal and 
restore the battery connections of the line limbs. . . 

3. A telephone exchange system compris 
ing a plurality of telephone lines, a plural 
ity of link-circuits terminating in connect ing plugs, a subscriber's line extending in 
two limbs from a substation to the exchange, 
a spring-jack terminal for the line, a source 

70 

75 

80 

85 

90. 

95. 

i00 
of current for the line, signal indicators for , 
the link-circuits, a traveling switch, fixed 
contacts for said switch constituting termi 
inals of line and local conductors for said link-circuits, line and local wipers for said 
switch engaging said fixed contacts when 
the switch is operated, an electromagnet for. 
the line, mechanism controlled by said Inag 
net to prevent the operation of the switch 
when the magnet is inert and to allow said 
operation when the magnet is energized, and 
means whereby the insertion of a connecting 
plug energizes said electromagnet to cause 
an initial movement of the switch. limbs from a substation to the exchange, a 

spiring-jack terminal for the line, a source of 4. A tle exchange system compris 

05 

l10 

il5 
ing a plurality of telephone lines, a plural 
ity of link-circuits terminating in connect ing, plugs, a subscriber's line extending in 
two limbs from a substation to the exchange, 
a sprink-jack terminal for the line, a source 
E. current for the line, signal indicators for 

inechanism controlled by said magnet to linkircuits, line and local wipers for said prevent the operation of the switch when the 

when the magnet is inert and to allow said 

switch engaging said fixed contacts when inagnetis inert and to allow said operation the switch is operated, an electromagnet for 
when the magnet is energized, and means the line, mechanism controlled by said mag whereby the insertion of a plug into the net to prevent the operation of the Switch spring-jack energizes said electromagnet to | 

120 

the link-circuits, a traveling switch, fixed. 

125 

130 

  



ling circuit. 
10 

6 

operation when the magnet is energized, 
means whereby the insertion of a connecting 
plug energizes said electionagnet to cause 
an initial movement of the switch, and 
means whereby the initial movement of the 
switch disconnects said magnet from the line 
and connects the magnet in a local control 

5. A telephone exchange system compris 
ing a plurality of telephone lines, a plural 
ity of link-circuits terminating in connect 
ing plugs, a subscriber's line extending in 
two limbs from a substation to the exchange, 
a spring-jack terminal for the line, a source 
of current, normal battery connections there 
from to the line, signal indicators for the 
link-circuits, a traveling switch, fixed con 

30 

tacts for said Switch constituting terminals 

981,900 
switch, means whereby the initial movement 
of the switch when thus produced is nor 
mally continued until the contacts of an idle 

for causing, an initial movement of said 
switch by the insertion of the connecting 
link-circuit are engaged, alternative means. 

70 

plug. into said springjack, means whereby . 
the initial movement of the switch when 
produced by the insertion of the plug is 
stopped at a definite contact, and means 
whereby the removal of the plug causes the 
establishment of a restoring circuit for the 
switch. 8. A telephone exchange system compris 
ing a plurality of telephone lines, a plurality 

battery connection of the line limbs. 

of line and local conductors for said link- spring-jack terminal for the line, a source circuits, line and local wipers for said switch of current for the line, signal indicators for 
engaging said fixed contacts when the switch the link-circuits, a traveling switch, fixed 
is operated, means whereby the insertion of contacts for said switch constituting ter 
a plug into a spring-jack causes a movement 
of the switcla to remove the normal battery 
connections of the line limbs, aid means 
whereby the removal of the plug causes the 

switch engaging said fixed contacts when the 
switch is operated, means whereby the inser 

niinals of line and local conductors for said. 
link-circuits, line and local wipers for said . 90. 

75 

80 

of link-circuits, terminating in connecting, 
plugs, a subscriber's line extending in two. 
Timbs from a substation to the exchange, a 

switch to restore to normal and restore the tion of a connecting plug causes an initial movement of the switch, means whereby the 
6. A telephone exchange system compris- initial movement of the switch when thus - produced is discontinued at a definite point, ing a plurality of telephone lines, a plurality 

of link-circuits, terminating in connecting 

35 

40 
engaging said fixed contacts when the switch 

45 
lease relay normally connected to the local 

50 

55 

cuits, a traveling switch, fixed contacts for limbs from a substation to the exchange, a said switch constituting terminals of line and spring-jack terminal for the line, a source of 60 

65 

plugs, a subscriber's line extending in two 
limbs from a substation to the exchange, a 
spring-jack terminal for the line, a source 
of current, normal battery connections there 
from to the line, signal indicators for the 
link-circuits, a traveling switch, fixed con 
tacts for said switch constituting terminals 
of line and local conductors for said link 
circuits, line and local wipers for said switch 
is operated, "means whereby the insertion of 
a plug into the spring-jack causes a move 
ment of the switch to remove the normal 
battery connections of the line limbs, a re 
wiper operating, when energized, to complete 
a restoring circuit for the switch, and means 
whereby the removal of the plug from the 
ergizing circuit for the release relay. 7. A telephone exchange system comprising 
a plurality of telephone lines, a plurality of 
link-circuits terminating in connecting plugs, 
a subscriber's line extending in two limbs 
from a substation to the exchange, a spring 
jack terminal for the line, a source of current 

spring-jack causes the completion of an en 

means whereby the removal of the plug. 
causes the establishment of a restoring cir 
cuit for, the switch, and alternative means 
for starting said switch and continuing its 
movement until the contacts of an idle link 
circuit. are engaged. 9. A telephone exchange system compris 
of link-circuits terminating in connecting 
plugs, a subscriber's line extending in two 
limbs from a substation to the exchange, a 

current for the line, signal indicators for the 
link-circuits, a traveling switch, fixed con 
tacts for said switch constituting terminals 
of line and local conductors for said link 
circuits, line and local wipers for said Switch 
engaging said fixed contacts when the switch 
is operated, means whereby the insertion of 
to move to a pre-determined point and come 

ing circuit for the switch. . 10. A telephone exchange systein compris 
of link-circuits terminating in connecting 

ing a plurality of telephone lines, a plurality. 

a plug into the spring-jack causes the switch. 

spring-jack terminal for the line, a source of 

ing a plurality of telephone lines, a plurality 
for the line, signal indicator for the link-cir- plugs, a subscriber's line extending in two 

local conductors for said link-circuits, line current, normal battery gonnections there and local wipers for said switchengaging from to the line, signal indicators for the 
said fixed contacts when the switch is oper. link-circuits, a travel ated, a circuit controlled at the substation tacts for said switch constituting terminals 

ing switch, fixed con 

for causing an initial movement of the of line and local conductoi's for said link 

100 

105 

10 

5 

to rest, and means whereby the removal of 
the plug causes the establishmeht of a restor 

20 

125 

30 
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circuits, line and local wipers for said switch 
engaging said fixed contacts when the switch 
is operated, a circuit controlled at the sub 
station for causing an initial movement of 

and when subsequently deénergized, to com: 
plete a restoring circuit for said switch. 12. A telephone exchange system compris 

35 of link-circuits terminating in connecting 
plugs, a subscriber's line extending in two 
limbs from a substation to the exchange, a 
line relay for said line, a spring-jackter 
minal for the line, a source of current for 

40 the line, signal indicators for the link-cir 
cuits, a traveling switch, fixed contacts for 
said: switch constituting terminals of line 
and local conductors for said link-circuits, 
line, and local wipers for said switch en 45 

is' operated, means whereby the switch is 
caised to make an initial movement when cornection is made to a spring-jack of the 

50 the line and of the line relay, and means as 
... sociated with said line and switch whereby 
the removal of said connection causes the 
establishment of a restoring circuit for said 
switch. . . . . . . . . . . 

55 13. A telephone exchange system compris 
ing a plurality of telephone lines, a plurality 
of link-circuits terminating in connecting 

... plugs, a subscriber's line extending in two 
limbs from a substation to the exchange, a 60 spring-jack terminal for the line, a source of 
current for the line, signal indicators for the 
link-circuits, a traveling 'switch, fixed con 
tacts for said switch constitutilig terminals 
of line and local conductors for said link 

65 circuits, line and local wipers for said switch 

ing a plurality of telephone lines, a plurality 

life and thus interrupt the normal circuit of 

7 

engaging said fixed contacts when the switch 
is operated, a line relay, normally in circuit 
with the line limbs, means whereby the 
switch is caused to make an initial movement 5 the switch, means whereby the initial move- when connection is made to a spring-jack of 70 

ment of the switch interrupts the normal the line and thus interrupt the normal circuit 
battery, connections of the line limbs, means of the line and of the line relay, and means 
whereby the initial movement of the switch associated with said line and switch whereby 
is normally continued until the contacts of the removal of said connection causes the 

l0 an idle link-circuit are engaged, a restoring establishment of a restoring circuit for said 75 
circuit for the switch, and means whereby switch. . 
the normal battery connections of the line 14. A telephone exchange system compris 
limbs are restored when the switch restores ling a plurality of telephone lines, a plurality 
to normal. . . . . . . . . of link-circuits terminating in connecting 

15 11. A telephone exchange system compris- plugs, a subscriber's line extending in two 80 
ing plurality of telephone lines, a plurality limbs from a substation to the exchange, a 
of link-circuits terminating in connecting spring-jack terminal for the line, a source of 
RE a subscriber's line extending in two 'current for the line, signal indicators for the 
limbs from a substation to the exchange, a link-circuits, a traveling switch, fixed con 

20 spring-jacket terminal for the line, a source facts for said switch constituting terminals 85 
of current for the line, signal indicators for of line and local conductors for said link-cir 
the link-circuits, a traveling switch, fixed cuits, line and local wipers for said switch 
contacts for said switch constituting termi- engaging said fixed contacts when the switch 
nals of line and local conductors for said is operated, a line relay normally in circuit 

25 link-circuits, line and local wipers for said with the line limbs, an auxiliary energizing 90 
switch engaging said fixed contacts when the circuit for the line relay controlled through 
Switch is operated, a circuit for causing an the engagement of a connecting plug with 
initial movement of the switch, and a relay the spring-jack. . . . . 

: operating, when energized, to cause the 15. A telephone exchange system compris 
30 switch, to stop at a pre-determined point, iliga plurality of telephone lines, a plurality 95 

of link-circuits terminating in connecting plugs at a plurality of opérators' positions, 
a subscriber's line extending in two limbs 
from a substation to the exchange, a spring 
jack terminal for the line, a source of cur- 100 
rent for the line, signal indicators for the 
link-circuits, a traveling switch, fixed con 
tacts for said switch constituting terminals 
of line and local conductors for said link 
circuits, line and local wipers for said switch 10.5 
engaging said fixed contacts when the switch. 
is operated, a line relay normally responsive 
to current in the line limbs and to current lin a circuit completed at the spring-jack and 

gaging said fixed contacts, when the switch a connecting plug, a circuit, controlled at the 110 
substation for causing an initial movement 
of the switch, and the disconnection of the 
line relay from the line and its connection to 
the local wiper of the switch, means where 
by the initial movement of the switch inter- 115 
rupts the normal battery connections of the 
line limbs, and a restoring circuit for the 
switch. 

16. A telephone exchange system compris 
ing a plurality of telephone lines, a plurality l20 
of link- circuits terminating in connecting 
plugs at a plurality of operators' positions, 
a subscriber's line extending in two limbs 
from a substation to the exchange, a spring 
jack terminal for the line, a source of current 125 
for the line, signal indicators for the link 
circuits, a traveling switch, fixed contacts for 
said switch constituting terminals of line 
and local conductors for said link-circuits, 
line and local wipers for said switch engag l80 



5 

10 

20 

25 

30: 

8 

ing said fixed contacts when the switch is op 
erated, a line relay normally responsive to 
current in the line limbs and to current in 
a circuit completed at the spring-jack and 
a connecting plug, means whereby the inser 
tion of a plug into the spring-jack causes a 
movement of the switch to remove the nor 
mal battery connections of the line limbs, 
causes the switch to restore to normal and 
restore the battery connections of the line. 
limbs. . . - , 17. A telephone exchange system compris 
ing a plurality of telephone lines, a plurality 
of link - circuits terminating in connecting 
plugs at a plurality of operators' positions, a 
subscriber's line extending in two limbs from 
a substation to the exchange, a spring-jack 
terminal for the line, a source of current for 
the line, signal indicators for the link-cir cuits, a traveling switch, fixed contacts for 
said switch constituting terminals of line 
and local conductors for said link-circuits, 
line and local wipers for said Switch engag 
ing said fixed contacts when the switch is operated, a line relay normally responsive to 
current in the line limbs and to current in a 
circuit completed at the spring-jack and a 
connecting plug, means whereby the removal 
of the substation receiyer causes, the line re 
lay to be disconnected from the line and con 
nected to the local wiper of the switch, a re 
lease relay normally connected to the local 

35 
wiper operating, when energized, to com 
plete, a restoring circuit for the switch, and 
means whereby the normal battery connec 
tions of the line-limbs are restored when the 

40 

45 

switch restores to normal. 
18. A telephone exchange system compris 

ing a plurality of telephone lines, a plurality 
of link-circuits terminating, in connecting 
plugs at a plurality of operators' positions, 
a subscriber's line extending in two limbs 
from a substation to the exchange, a spring 
jack terminal for the line, a source of cur 
rent for the line, signal indicators for the 
link-circuits, a traveling switch, fixed con 

50 

55 

tacts for said switch constituting terminals 
of line and local conductors for said link 
circuits, line and local wipers for said switch 
engaging said fixed contacts when the switch is operated, a line relay.normally responsive 
to current in the line limbs to current 
in a circuit completed at the spring-jack 
and, a connecting plug, a release relay nor mally connected to the local wiper operat 

60 

65 

ing, when energized to complete a restoring 
circuit for the switch, and a relay operating, 
when energized, to cause the switch to stop 
at a pre-determined point, and when sub 
sequently de?inergized, to complete a restor 
ing circuit for said switch. 19. A telephone exchange system compris 
ing a plurality of telephone lines, a plurality 
of link-circuits terminating in connecting 

and means whereby the removal of the plug 
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a subscriber's line extending in two limbs 
from a substation to the exchange, a spring 
rent for the line, signal indicators for the 
link-circuits, a traveling switch, fixed con 
tacts for said switch constituting terminals 
of line and local conductors for said link 
engaging said fixed contacts when the switch 
with the line limbs, means whereby the 
switch is caused to make an initial move 
jack of the line and thus interrupt the nor 
mal circuit of the line and of the line relay, 
and means associated with said line and 
switch whereby the removal of said connec 
tion causes the establishment of a restoring 
circuit for said switch. . . . 

20. A telephone exchange system compris 
ing a plurality of telephone lines, a plurality 
plugs at a plurality of operators' positions, 
a subscriber's line 'oei 
from a substation to the exchange, a spring 

tacts for said switch constituting terminals 
of line and local conductors for said link 
circuits, line and local wipers for said switch 

circuit with the line limbs, an auxiliary en 
ergizing circuit for the line relay controlled 
through the engagement of a connecting. 
plug with the spring-jack, a circuit con 
trolled at the substation for causing an 
initial movement of the switch, , means 
whereby the initial movement of the switch 

plugs at a plurality of operators' poSltions, 

circuits, line and local wipers for said switch 75 
is operated, a line relay normally in circuit 

ment when connection is made to a spring 

ing in two limbs. 
jack terminal for the line, a source of cur 

link-circuits, a traveling switch, fixed con 

engaging said fixed contacts when the 

jack terminal for the line, a source of cur 
70 

80 

85 

of link-circuits terminating in connecting. 
90 

rent for the line, signal indicators for the . 

switch is operated, a line relay mornially in . 
:00 

105 

is normally continued until the contacts of 
an idle link-circuit are engaged, and a re 
lease relay normally connected to the local 
wiper operating, when energized, to com 
plete a restoring circuit for the switch. 
ing a plurality of telephone lines, a plurality 

O 

of link-circuits terminating in connecting: 
plugs at a plurality of Et, positions, 
a subscriber's line exten ing in two limbs from a substation to the exchange, a spring 
jack terminal for the line, a source of cur 
rent for the line, signal indicators for the 
link-circuits, a traveling switch, fixed con 120 
tacts for said switch constituting terminals 

21. A telephone exchange system compris 

of line and local conductors for said link 
circuits, line and local wipers for said 
switchengaging said fixed contacts when 
the switch is operated, a line relay respon; 
sive to current in a circuit completed through the spring-jack and a connecting 
plug, means whereby the insertion of a plug 
into the spring-jack, causes a movement of 

25. 

the switch to remove the normal battery 130 
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connections of the line limbs, and means 
whereby the removal of the plug causes the 
switch to restore to normal and restore the 
battery connections of the line limbs. w 

5, 22. A telephone exchange system.com 
prising a plurality of telephone lines, a 
plurality of link-circuits terminating in 
connecting plugs at a plurality of oper 
ators' positions, a subscriber's line extend 

10 ingin two limbs from a substation to the exchange, a spring-jack terminal for the 
line, a source of current for the line, signal 
indicators, for the link-circuits, a traveling 
switch, fixed contacts for said switch con 

15 stitutiag terminals of line and local con 
ductors for said link-circuits, line and local wipers for said switch engaging said fixed 
contacts when the switch is operated, a line relay responsive to current in a circuit com 

20 pleted through the spring-jack and a con 
necting plug, means whereby, the insertion 
of a connecting plug causes an initial move 
ment of the switch, means, when a plugis in the R ing-jack, whereby the motion of the 

25 switch is interrupted at a pre-determined 
point, and means whereby the removal of the 
plug causes the establishment of a restoring 

... circuit for the switch, ". . . 
. . . . , 23. A telephone, exchange system com 
30 prising a plurality of telephone lines, a plu 

rality of link-circuits terminating in con necting. plugs at a plurality of operators' 
positions, a subscriber's line extending in two 
limbs from a substation to the exchange, a 

35 spring-jack terminal for the line, a source of 
current for the line, signal indicators for 
the link-circuits, a traveling switch, fixed 
contacts for said switch Eig termi 
nals of line and local conductors for said 

40 link-circuits, line, and local wipers for said 
switch engaging said fixed contacts when the 
switch is operated, a line relay responsive to 
current in a circuit completed through the 

45 whereby the insertion of a plug into the 
spring-jack causes the switch to move to a 
pre-determined point and come to rest, 
means whereby the initial movement of the 
switch disconnects said inagnet from the line 

60 and connects the magnet in a local control 
ling circuit, means whereby the initial move 
ment of the switch interrupts the normal 
ittery connections of the line-limbs, means 

whereby the removal of the plug causes the 
55 establishment of a restoring circuit for the 

switch, and means whereby the normal bat : tery connections of the line limbs are 're 
stored when the switch restores to normal. 24. As exchange system compris so ingapurai - 

necting plugs at a plural - 
positions, a subscriber's line extending in 
two limbs from a substation to the exchange, 

f5 a spring-jack terminal for the line, a source 

ity of telephone lines, a plu 
g rcuits terminating in con taplurality of operators' 

spring-jack and a connecting plug, means 

9 

of current for the line, signal indicators for 
the link-circuits, a traveling switch, fixed 
contacts for said switch constituting ter- . 
sminals of line and local conductors for said 
link-circuits, line and local wipers for said 70 
switch engaging said fixed contacts when 
the switch is operated, a circuit controlled at the substation for causing an initial move 
ment of the switch, means whereby the 
initial movement of the switch interrupts 
the normal battery connections of the line 
limbs, means whereby the initial movement 
of the switch is normally continued until the 
contacts of an idle link-circuit are engaged, a 
release relay normally connected to the local 80 wiper operating, when energized, to com 
plete a restoring circuit for the switch, and 
means whereby the normal battery connec 
tions of the line limbs are restored when the 
switch restores to normal. . . . 

25. A telephone exchange system compris 
ing a plurality of telephone lines, line relays 
one for each of said lines, a plurality of asso 
ciated link-circuits, automatic switching 
means for establishing connection between a 
calling line and an idle link-circuit, means 
under the control of the line relay of the galling party for initially setting said switch 
E. means in operation, means dependent 
only upon the switching means itself to con 
tinue its operation for a further period and 
means dependent upon the condition of the 
engaging contacts of Said. Switching means 
for still further continuing its operation. 

26. A telephone exchange system compris 
ing a plurality of telephone lines, a plu 
rality of associated link-circuits, automatic 
Switching means for establishing connection 
between a calling line and an idle link 
circuit, a controlling relay individual to a 
calling line, means for keeping said switch 
ing means in motion during the energization 
of said relay, means under the control of the 
calling party for initially energizing said re 
lay, means actuated by the switching means 
for continuing its energization during a defi 
nite period, and means for further continu ing its energization, according to the con 
dition of the engaging contacts of said switching means. . . . . . . . 
27. A telephone exchange system compris 

ing a plurality of telephone lines, a plurality, 
of associated link-circuits, a selecting switch having traveling and relatively fixed con 
tacts and operative to establish connection 120 
between a calling line and an idle link circuit, a controlling relay for said switch 
normally in circuit with said line, means for 

85 

90 

95 

100. 

105 

10 

15 

keeping said traveling switch contacts in 
motion during the energization of said relay, 
means under the control of the calling party 
for completing an energizing circuit for said 
relay over the calling line, means responsive 
to the movements of the switch to interrupt 
said initial energizing circuit, and provide 130 

125 
  



Lo 

a second energizing circuit therefor, and 
finally interrupt the second energizing. cir 
cuit and provide a third energizing circuit 
therefor including, one of the traveling 

10 

5. 

Switch contacts, and means for deenergizing 
said relay when an idle link-circuit is en 
countered. . . . . . . . 28. A telephone exchange system.co 
ing a plurality of telephone lines, a link 
circuit for interconnecting calling and called 
lines, a manually controlled terminal for es 
tablishing connection with a called line, auto 
matic traveling switching means associated 
with said called line, and means responsive 
to the connection of the link-circuit to the 
called line to operate said switching means to 
change the normal circuit connections of the 

20 

25 

30 

35 

called line. . . 29. A telephone. exchange system cE 
ing a plurality of telephone lines, a link: 
circuit for interconnecting calling and called. 
lines, a manually controlled terminal for es 
tablishing connection with a called line, auto matic traveling switching means associated 
with said called line means responsive to the 
connection of the link-circuit to the called 
line to operate said switching means to 
change the normal circuit connections of the 
called line, and ineans responsive to the dis 
connection of the link-circuit and called line 
to cause said switching means to return to 
normal. 

30. A telephone exchange system E. 
ing a plurality of telephone lines, a link 
circuit for interconnecting calling and called 
lines, a manually controlled terminal fores 
tablishing connection with a called line, auto 
matic switching means associated with said 
called line, a relay for controlling the oper 

40 ation of said switching means, and means re 
sponsive to the connection of the link-circuit 

45 

50 

55 

60 

to the called line to energize said, relay to 
cause the operation of said switching means, 
and means actuated upon the said operation 
of said, Switching means to deenergize said 
relay to thereby discontinue further move 
ment of said switching means. 

31. A telephone exchange system compris. 
ing a telephone line, a link-circuit having a 
manually controlled terminal for establish 
ing connection with said line, another link 
circuit, automatic switching means for estab 
lishing connection between said line and said 
latterlink-circuit, means responsive to the . 
establishment of said manual connection to cause said switching means to 
normal line connections. . . . . 32. A telephone exchange system compris 
manually controlled terminal for establish 
ing connection with said line, another link 
E. automatic switching means for estab 
ishin 
latterlink-circuit, means responsive to the 

ing a telephone R a link-circuit having a 

65 establishment of said manuaf connection to 

ris 

change the 

g connection between said line and said: 

931,905 
cause said switching means to change the 
normal line connections, and means respon 
sive to the taking down of said manual con 
nection to cause said switching means to 
return to normal. . 38. A telephone exchange system compris 
ing a telephone line, a link-circuit having a 
manually controlled terminal for establish 

70 

ing connection with said line, another link circuit, automatic switching means normally 
under the control of a party associated with 
said line and operative to establish connec 
tion between said line and said iatter link 
circuit, means responsive to the establish: 
ment of said manual connection to cause said 
switching means to advance and thereby re 
move the party's normal control over it. 34. A telephone exchange system compris 
ing a telephone line, a link-circuit having a 
manually controlled terminal for establish 
ing connection with said line, another link 
circuit, automatic switching means normally 
under the control of a party associated with 
said line and operative to establish connec 
tion between said line and said latter link 
circuit, means. responsive to the establish 
ment of said manual connection to cause said 
switching means to advance and thereby re 
move the party's normal control over it, and 
means responsive to the taking down of said 
manual connection to cause said switching 
means to return to normal. 35. A telephone exchange system compris 
ing a telephone line, a link-circuit having a 
nianually controlled terminal for establish 
ing connection with said line, automatic 
switching means associated with said line 
and operative to extend the circuit of said line, a controlling relay for said switching. 
means, means for maintaining said switch 

80 

85 

90 

95 

100 

05 

ing means in operation during the energiza- . 
tion of said relay, means under the control 
of a party associated with said line to close an energizing circuit for said relay, and an 
auxiliary energizing circuit for. said relay 
closed upon the establishment of the manual 
connection with the line. . - 

O 

36. A telephone exchange system compris 
manually controlled terminal for establish 
switching, means associated with said line 
and operative to extend the circuit of said 

ing a telephone line, a link-circuit having a . . 
18 

ing connection with said line, automatic 

line,' a controlling, relay for said switching 
means, means for maintaining, said switch ing means in operation during the energiza 
tion of said relay, means under the control 

120 . 

of a party. associated with said line to close an energizing circuit for said relay, an auxil 
iary energizing circuit for said relay closed 125 
upon the establishment of the manual con 

to interrupt said auxiliary circuit. 
nection with the line, and means actuated s 
by the subsequent operation of said switch: 

87. A telephone exchange system compris. 1 30. . 
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ing a telephone line, a link-circuit having a manually controlled terminal for establish manually controlled terminal for establish 
ing connection with said line, another link 
circuit, autoimatic switching means for es 
tablishing coinection between said line and 
said latter link circuit, a controlling relay 
for Said Switching means, means for main 
taining said switching means in operation 
di:ing the energization of said relay, means 
inder the normal control of a party asso 
ciated with said line to energize said relay, 
means actuated by the consequent operation 
of said switching means to provide a second 
energizing circuit for said relay, means re 
sponsive to the normal manual connection to 
sail line, to close an auxiliary energizing 
circuit for said relay and to interrupt the 
said Second energizing circuit to thereby 
limit, the movement of said switching means. 

3S. A telephone exchange system compris 
ing a telephone line, a link-circuit having a 
inlanually controlled terminal for establish 
ing connection with said line, another link 
circuit, automatic switching means for es 
tablishing connection between said line and 
said lattel' link-circuit, a controlling relay 
for said Switching means, means for main taining said switching means in operation 
during the energization of said relay, means 
under the normal control of a party asso 
ciated with said line to energize said relay, 
means actuated by the consequent operation 
of Said Switching means to provide a second 
energizing circuit for said relay, means re 
sponsive to the normal manual connection 
to said line, to close an auxiliary energizing 

40 

45 

50 

circuit for said relay and to interrupt the 
said second energizing circuit to thereby 
limit he movement of said switching means, 
and leans responsive to the taking down of 
Said unanual connection to cause said switch 
ing means to return to normal. 

39. A telephone exchange system compris 
ing a telephone line, a link-circuit having a 
manually controlled terminal for establish 
ing connection with said line, another link 
circuit, automatic switching means for estab 
lishing connection between said line and said 
latter link-circuit, a controlling relay for 
Said switching means, means for maintain 
ing said switching means in operation dur 
ing the energization of said relay, means 
under the normal control of a party asso 
ciated with said line to energize said relay, 

55 

60 

65 

means actuated by the consequent operation 
of said switching means to provide succes 
sively a second and a third energizing cir 
cuit for said relay, means responsive to the 
normal manual connection to said line to 
close an auxiliary energizing circuit for said 
relay and to interrupt the said second ener 
gizing circuit for said relay to thereby limit 
the movement of said switching means. 

40. A telephone exchange system compris 
ing a telephone line, a link-circuit having a 

ing connection with said line, another link 
circuit, automatic Switching means for estab 
lishing connection with said latter link-cir 
cuit, a controlling relay for said switching 
means, means for maintaining said switch 
ing means in operation during the energiza 
tion of said relay, means under the normal 
control of a party associated with said line 
to energize said relay, means actuated by the 
consequent operation of said switching 
means to provide a subsequent energizing 
circuit for said relay, means l'esponsive to 
the normal manual connection to said line to 
close an auxiliary energizing circuit for said 
relay, a second relay actuated upon the 
establishment of said manual connection to 
interrupt the aforesaid subsequent energiz 
ing circuit for the first-mentioned relay and 
operative when deinergized to cause a re 
energization of said relay and means for 
subsequently definergizing said relay when 
said switching means reaches normal. 

41. A telephone exchange system compris 
ing a plurality of subscribers’ telephone 
lines, a plurality of interconnecting link-. 
circuits, automatic switching mechanism nor 
mally under subscribers' control for estab 
lishing connection between a calling line and 
an idle link-circuit, means responsive to the 
connection of a link-circuit with a called 
line to give the switch mechanism associated 
with said called line a definite movement. 
and means actuated by such movement to re 
move said called line switch mechanism from 
the control of the called party. - 

42. A telephone system comprising a tele 
phone line, a selective switch therefor, link 
circuits at the exchange for selection thereby, 
a line relay normally operatively connected 
with said line and responsive to current 
thereover to initiate travel of said switch, 
a movable test contact to control travel 
thereof in search of an idle link-circuit, an 
off-normal switch shifted on initial move 
linent of said selective switch to connect said 
line relay with said test contact, other tele 
phone lines and manually operated terminals 
for said link-circuits for extending connec 
tions thereto. - 

43. A telephone system including a call 
ing line, a link-circuit at the exchange, at 
tomatic selective mechanism individual to 
said line and responsive to currents there 
over to interconnect said link-circuit and 
line, a relay connected with said line, a 
normal short circuit extending about said 
relay, and an off-normal switch actuated on 
initial movement of said mechanism to open 
said circuit. - 

44. A telephone system including a call 
ing line, a link-circuit at the exchange, au 
tomatic selective mechanism individual to 
said line and responsive to currents there. 
over to interconnect said link-circuit a...i 
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line, a relay connected with said line, a hor- 49. A telephone exchange system compris 

movement of said mechanism to open said 

10 

15 

ing a telephone line, a plurality of associated 
link-circuits, a traveling switch, a relay nor 
mally connected to one limb of said line and 

mal short circuit extending about said relay, 
and an off-normal switch actuated on initial 
normal short circuit. operative to control said Switch, means for 

45. A telephone system including a sub- operating said, relay to start said switch, 
scriber's line, a link-circuit at the Exchange, means for operating said relay to stop said 
a normally short-circuited relay connected Switch in connection with an idle link-cir 
with said line, a selective switch individual cuit whenever said line is used as a calling 
to said line to interconnect, said link-circuit. line, a relay connected with said other line. 
and iine and mechanism controlled by said limb for operating said former relay to stop 
switch in its operation to terminate the said Switch at a predetermined point when 
short-circuited condition of said relay. . . ever said line is used as a called line, and cir 46. A telephone system including a call cuit controlling contacts operative upon the 
ing line, an operator's cord-circuit connected initial movement of said switch to discon 
therewith, a called line, a selective switch, nect said former relay from said line. 

20 

means controlled by the operator for restor 
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35 

4) 

45 

50 

spring-jacket terminal connected with said 
switch, a connecting plug for said circuit for 
connection therewith, means a for electro 

mally connected to one 

line, and a relay connected with said other 

said cord-circuit and said called line exclu- for uniting calling and called lines for con 

line limb for operating said former relay to 

associated with said called line, means for normally controlling the operation of said ?ing a plurality of telephone lines, associated 
switch over said called line, means controlled link-circuits fewer in number than said lines, 
by the operator for causing travel of said switches and manually operated terminals 
switch and to establish a taking circuit be- for uniting calling and called lines for con 
tween said link-circuit and said called line versation, a control relay, off-normal con 
exclusive of contacts of said switch, and tacts, and a release relay for each switch, 

taking down the connection, to close a cir 
cuit for said release relay, means for closing 
a maintaining circuit for said release relay 
through off-normal contacts of the asso 
ciated switch, and means for operating said 
switch until said release relay circuit is 
broken at its off-normal contacts. upon its 
return to normal. 

51, A telephone exchange system compris. 
ing a plurality of telephone lines, associated 
link-circuits fewer in number than said lines, 
switches and manually operated terminals 

ing said switch to normal. 47. A telephone system including a call 
ing line, an operator's cord-circuit. for con 
nection there with a called line, a selective 
switch, associated with said 'called line, 
means for normally controlling the opera 
tion of said Switch over said called line, a 

magnetically causing travel of said switch 
and for completing a talking circuit between 
sive of the contacts of said switch, means 
for restoring said switch to normal. 
48. A telephone exchange system compris 

ing a telephone line, a plurality of associated 
link-circuits, a traveling switch, a relay nor 

E. of said line and 
operative to control said switch, means for 
operating said, relay to start said switch, 
means for operating said relay to stop said 
switch in connection with an idle link-cir 
cuit whenever said line is used as a calling 

control relay for said release relay, an ener 
gizing circuit for said control relay includ 
ing normally closed contacts of said release 
nection of the conversational circuit. to op 
lease relay. . . 
In witness whereof, I hereunto subscribe 

my name this 25th day of July, 1906. 
HARRY G. WEBSTER, 

Witnesses: 
stop, said switch at a predetermined point GEO. E. MUELLER, 
whenever said line is used as a called line. . H. C. OLMSTEAD. 

versation, a release relay for each switch, a 

erate said, control relay to operate said re 
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50. A telephone exchange system compris 
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means for 'operating said control relay upon 
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s M It is hereby certified that in Letters Patent No. 931,905, granted August 24, 1909, 
upon the application of Harry G. Webster, of Chicago, Illinois, for an improve 
ment in “Telephone systems, errors appear in the printed specification requiring 
correction, as follows: On page 4, line 99, the word “to second occurrence should 
read of; page 7, line 20, and page 12, line 32, the compound word “spring-jacket” 
should read spring-jack; and that the said Letters Patent should be read with these 
corrections therein that the same may conform to the record of the case in the Patent 
Office. 
signed and sealed this 5th day of October, A. D., 1909. 

(seal.) . . . . " . C. C. BILLINGS, 

Acting Commissioner of Patents, 


