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UNITED STATES PATENT OFFICE. 
CHARLES A BALS, OF CHICAGO, ILLINOIS, AsSIGNOR. To coRWIN TELEPHONE 

MANUFACTURING COMPANY, A CORPORATION OF ILLINOIS, 

TELEPHONY. 

1,061,515. Specification of Letters Patent, Patented May 13, 1913. 
Application filed April 24, 1911. Serial No. 623,043. 

To all thon it may concern: 
Be it known that I, CIIARLEs A. BALs, 

citizen of the United States, residing at Chi 
cago, in the county of Cook and State of 
Illinois, have invented a certain new and 
useful Improvement in Telephony, of which 
the following is a full, clear, concise, and 
exact description, reference being had to the 
accompanying drawings, forming a part of 
this specification. 
My invention relates to telephone ex 

change systems and in one of its aspects may 
be described as a telephone exchange system 
including a plurality of telephone lines ex 
tending between an exchange and a tele 
phone station; extensions for said telephone 
lines having terminals at the exchange; 
electro-magnetic selecting mechanism for 
effecting connection between said extensions 

20 and said telephone lines; apparatus at said 
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telephone station for setting said selecting 
mechanism into operation and for holding 
the same when a telephone line has had an 
extension selectively connected there with at 
the exchange; and switching mechanism 
whereby said apparatus may be interchange 
ably associated with said telephone lines and 
whereby the selecting mechanism may be 
maintained in that condition in which a tele 
phone line and an extension are connected 
together through the agency of said selecting 
mechanism when said apparatus is trans 
ferred from association with this latter tele 
phone line to another telephone line. 
My invention in another of its aspects may 

be described as a telephone system including 
telephone lines extending to different ex 
changes; a battery at each exchange common 
to equipment there located; a trunk line ex 
tending from one exchange to the other; 
link connecting mechanism at the latter ex 
change for connecting the trull line with 
telephone lines extending to the latter ex 
change; circuit connections whereby the 
common battery at one exchange may be 
brought into operative association with 
equipment at the other exchange; and means 
at the latter exchange for disassociating the 
common battery thereat from the circuit 
established between lines by way of both 
exchanges and trunk line. 
My invention in another of its aspects may 

be described as a telephone exchange system 
including telephone lines extending to one 

exchange; link connecting mechanism at this 
exchange for uniting lines extending to this 
exchange; telephone lines extending to a 
Second exchange; a trunk line intervening 
between the exchanges whereby connection 
may be established between telephone lines 
extending to both exchanges; an operator's 
telephone outfit; and switching mechanism 
whereby said operator's telephone outfit may 
be connected with the trunk line independ 
ently of the link connecting mechanism and 
may be connected with the link connecting 
mechanism independently of the trunk line. 
My invention in another of its aspects may 

be described as a telephone system including 
telephone lines extending to two exchanges; 
a trunk line extending between the ex 
changes whereby lines extending to both ex 
changes may be connected for conversation; 
an operator's telephone outfit at the ex 
change to which the trunk line extends; 
mechanism for associating said operator's 
telephone outfit telephonically with the 
trunk line; mechanism for preventing the 
association of said operator's telephone out 
fit with the trunk line when connection has 
been established between lines extending to 
said exchange by way of said trunk line; and 
means for placing said mechanism beyond 
operator's control upon the establishment of 
connection between telephone lines extend 
ing to the exchanges. 

I will explain my invention more fully by 
reference to the accompanying drawings 
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showing the preferred embodiment thereof 
and in which 

Figure 1 illustrates a manual switch board 
system provided with link connecting mech 
anisin adapted to unite lines extending to 
the manual exchange, the jack end of a trunk 
line being shown in IFig. 1, the balance of 
this trunk line being shown in IFig. 2 where 
it extends to an automatic exchange that is 
diagrammatically indicated in this latter figure. 
The manual exchange indicated in Fig. 1 

may, for example, be considered a private 
branch exchange. But one telephone line 
3-3 is shown though it is to be under 
stood that many other telephone lines are 
embodied in the exchange illustrated by 
IFig. 1. 
a substation A that may be of any well 
known or suitable type and which termi 

The telephone line 3 extends from 
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nates at a spring jack 4 at the exchange, 
two talking jack springs constituting the 
terminals of the lines 3 which engage with 
suitable back contacts for looping in a line 
signal 5 in serial relation with the line and 
for permitting the exclusion of this line 
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signal from circuit with the line when the 
jack springs are separated from their back 
contacts upon the insertion of a plug of a 
link circuit, it being understood that the 
line signal 5 is included in circuit with a 
common battery 6 when the telephone re 
ceiver at station A is removed from its 
switch-hook. Link circuits are desirably 
employed at the private branch exchange 
that have each a manually controlled plug 
7 at the answering end, and the manually 
controlled plug 8 at the connecting end 
whereby lines extending from substations 
directly to the private branch exchange may 
be directly connected by means of link cir 
cuits thus provided with answering and con 
necting plugs 7 and 8. The cord circuit 
mechanism that is shown between the an 
swering and connecting plugs and 8 and 
which is illustrated between the strands 9 
and 10 of the 'cord circuit is well under 
stood by those familiar with the art and 
need not be described in detail, it sufficing 
to state that this includes supervisory sig 
nals 11 and 12 governed by supervisory re 
lays 13 and 14 and a relay 15 directly gov 
erning the association of the operator's tele 
phone outfit 16 with the cord circuit, said 
relay mechanism being adapted for. inclu 
sion in circuit with the common battery 6 
when the link circuit is to be used in con 
necting lines extending directly to the pri 
vate branch exchange, but all of which re 
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45 

lay mechanism is to remain inert, in ac 
cordance with the preferred embodiment of 
my invention, when the link circuit is used 
in coöperation with the trunk line 1 in 
connecting telephone lines that extend to 
the exchanges shown in both views, for rea 
sons which will appear and to which end a 
circuit opening key 18 may be employed for 
breaking the conductor that extends from 
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the common battery 6 to the link circuit. 
It is to be understood that I do not limit 
myself to the type of link circuits shown. 
The relay 15 has three armature switches, 
the outer two armature switches serving 
when attracted to bridge the operator's tele 
phone outfit 16 between the talking strands 
of the link circuit, when the apparatus is in 
such working condition as to permit of this 
association of said telephone outfit. An 
other relay 19 is employed to cut the opera 
tor's telephone out of circuit, the operator's 
telephone being cut'in circuit when a calling 
subscriber is to be answered and being cut 
out of circuit when the connecting end of 
the cord circuit that is in circuit with the 

i,061,516 

connect the calling subscriber's line with a 
called line that extends to the private 
branch exchange. 

If the operator at the branch exchange 
should for any reason desire telephonic con 
nection with the exchange illustrated in Fig. 
2, such operator will depress the button 20 
to cause it to occupy its alternate position 
thereby to energize the relay 19 and trans 
fer the connection of the uppermost contact. 
of the key 20 and next to the lowermost con 
tact of said key whereby these terminals are 
connected with the sides of the trunk line 
17 owing to the depression of the key 20, 
these trunk line sides being connected with 
the contacts that are engaged with the afore 
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said contacts of the key 20 when said key is . 
thus depressed. The circuit that is estab 
lished through the relay 19 as a result of the manipulation of the connecting end 8 of the 
link circuit need not be described as such is 
now well known to those skilled in the art. 
The circuit which is established through 
said relay as a consequence of the depres 
sion of the key 20 may be traced from the 
grounded terminal of the relay 19, through 
the winding of said relay, the two middle 
contacts of the key 20, the inert armature 
switch of the relay 21 and its contact, to the 
upper terminal of the battery 6. When the 
operator at the private branch exchange is 
through with her use of the trunk line 17 
she will operate the restoring key 22, to re 
lease the key 20 and allow it to assume the 
normal position illustrated whereby the cir 
cuit for the relay 19 will be opened and the 
operator's outfit 16 has its circuit associa 
tion with the link circuit at the private 
branch exchange restored. 

If the party whose line extends to the au 
tomatic exchange (though it is to be under 
stood that I do not limit myself to automatic 
exchanges) should desire telephonic con 
nection with a party whose line extends to 
the private branch exchange a circuit will 
automatically be established through the sig 
nal 23 that is located at the private branch 
exchange in response to which signal the 
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operator at the private branch exchange . 
will manipulate her key 20 to bring her tele 
phone outfit into circuit association with 
the trunk line 17 in the manner which has 
been described. After having ascertained 
the wants of the calling automatic sub 
scriber the operator at the private branch 
exchange will disconnect her telephone out 
fit from the telephone line by pressing the 
releasing button 22, will insert the answer 
ing plug 7 in the trunk line jack 24 and 
will finally, place the connecting plug. 8 in 
the jack connected with the line of the 
wanted private branch party. The signal re 
ceiver 25 at the private branch station will 
thereupon be included in a circuit that may 
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85 calling subscriber's line is manipulated to be traced from some suitable source of ring- 13t 
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ing current as, for example, a battery 26, should need the dial mechanism 31 for the 
through said signal receiver 25, the switch 
hook at the wanted private branch station, 
the sleeve spring of the jack 4 belonging to 
the line of said wanted private branch sta 
tion, the sleeve of the connecting plug in en 
gagement with said sleeve spring, the now 
attracted armature switch 27 and its alter 
nate contact, the normally positioned switch 
2S, the right hand winding of the supervi 
story relay 14, the ringing circuit interrupter 
Switch spring 29 and the lower contact in 
termittently engaged there with to battery 
26. The 'est of the operations that are to 
ensue when the wanted private branch party 
responds and when conversation has been 
concluded need not be described, such being 
clear to those skilled in the art. 

if the party at a private branch exchange 
station should desire connection with the 
party at an automatic substation, such call 
ing party will signal the private branch 
operator in the usual Way and such operator 
will ascertain the wants of the calling party 
in the usual Way and, in accordance with 
preferred practice, the calling party will 
temporarily restore his receiver upon his 
switch hook to a wait the signal conveyed by 
his receiver 25 which will indicate to him 
that the private branch exchange operator 
has secured the wanted line. The operator, 
in order to secure the wanted line, selects a 
trunk line 17 and operates a master switch 
key 30 individual to the selected trunk line 
for bringing the circuit interrupting or dial 
mechanism 31 into operative association with 
the selected trunk line in order that the 
Wanted automatic station may automatically 
be selected, and while I have illustrated a 
well known dial mechanism for operating 
the selecting mechanism at the automatic 
exchange, I do not wish to be limited to such 
dial mechanism nor to the employment of 
selecting mechanism that will automatically 
connect the wanted line with the trunk line, 
as consider certain features of my inven 
tion to be broadly new in connection with 
means whereby the extension is automatically 
provided for the trink line whether or not 
such extension extends clear through to the 
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calling station. As the invention is exhib 
ited the dial mechanism 31 in its normal po 
sition serves to establish a direct connection 
between the sides of the trunk line for the 

55 purpose of holding the selecting mechanism 
in that position which it has been caused to . 
assume in order to establish the desired ex 
tension for the trunk line and if the operator 
at the private branch exchange had no fur 

60 ther lase for the dial nechanism she would 
allow it to retain in association with the se 
icted trunk line for the purpose of main 
taining the connection between the sides of 
the trunk line for the purpose just stated. 
If, however, the private branch operator 

purpose of selecting another automatic sub 
scriber she will operate another key 32 indi 
vidual to a second selected trunk line, said 
lcey being so mechanically inter-related with 
the first key 30 as to cause said key 30 to 
assume its normal position in which a con 
nection is established across the sides of the 
trunk line 17 in substitution for the connec 
tion that was previously established between 
the sides of said trunk line by way of the 
contacts 34 that are closed when the dial 
mechanism is in normal position. The 
switch 34 that causes impulses to be trans 
initted over the trunk line it is included in a 
circuit connection that may be traced from 
the lower side of the trunk line 17, the right 
hand contact spring of the depressed key 32 
individual to the trunk line, the contact en 
gaged by this spring when the key 32 is de 
pressed, the left hand switch 34 of the dial 
31 when this dial is off normal position, the 
contacts of the switch 34, the left hand con 
tact spring of the depressed key 32, the con 
tact engaging the same, to the upper side of 
the trunk line 17. In this way but one dial 
mechanism may be employed for a group 
of trunks without disturbing the connec 
tions that have been automatically estab 
lished between the trinks and the extensions 
therefon. 

If the operator should desire to hold a 
trunk independently of the dial mechanism 
31 and with the key mechanism 30, 32 in nor 
mal condition she will depress the holding 
button 35 to establish a connection between 
the sides of the trunk line. It is understood 
that the keys 30, 32 are individual to dif 
ferent trunk lines and that the dial mecha 
nism is made common to the trunk lines by 

s way of the key's 30, 32. The holding circuit 
connection established for holding a trunk 
line is traceable from the lower side of the 
trunk line 17, the lower contact of the key 
35, the upper contact of this key, the fourth 
and third contacts from the left of the key 
32 individual to the trunk line when this 
key is normal, to the upper side of trunk 
line. It is not necessary to lescribe the 
operations which occur when the dial mech 
anism is actuated as such are well known 
to those skilled in the art of automatic and 
semi-automatic telephony. 

After the Wanted automatic subscriitr 
whose line as become connected with the 
tink line 17 has been signaled in the usual 
Way the operator at the private branch ex 
chillage will insert the answering plug T into 
the trunk jack 21 and will insert the con 
necting pig 8 in the jack of the private 
branch exchange party originating the call 
whereupon a circuit will be established 
through the signal receiver 25 at the call 
(iginating station, which circuit has hither 
to been traced. When a connection has thus 
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been established through both exchanges the 
cord circuit at the private branch exchange 
should be relieved of its association with its relay equipment in order that the extension 
of the trunk line established at the private 
branch exchange by means of the cord cir 
cuit connected with the trunk line may be 
a mere metallic continuation of the talking 
sides of the trunkline and in order that this 

0. 
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condition may arise the key 18 is operated 
to disconnect the battery. 6 from the cord 
circuit whereby the armature switches 27, 
36 at the calling end of the cord circuit may 
remain normal, the armatugé switches 37 at 
the answering end of the cord circuit being 
then normally independent of the battery 6. 
The operator will manipulate the key 18 to 
disconnect the battery 6 when the super 
visory lamp 12. ceases to glow. By thus 

20 
cuit a supervisory or disconnect lamp 38. 
may be associated with the trunk line.so 
as to be under the control of the private 

stripping the battery 6 from the cord cir 

branch exchange party connected with the 
trunk line, circuit through this supervisory 
lamp 38 being closed when the private 
branch exchange party, who has now vir 
tually become an automatic exchange party 

30 

35 

by the removal of the battery 6, restores his 
receiver upon its switch hook, the armature 
of the relay 21 that is thereupon de?ner 
gized completing the Supervisory lamp cir 
cuit, such circuit being traceable from the 
grounded battery 6 through the released 
armature switch of the relay 21 to the 
grounded terminal of the lamp 38. The 
relay 21 is not included in circuit with the 

40 

battery 6 but is included in circuit with the 
common battery at the automatic exchange. 
The grounded terminal of the lamp 38 is 
disconnected from the lamp when the plug 
is withdrawn from the jack 24 so as to ex 
tinguish the light at 38. In addition to the 

45 
advantages which have been cited as a re 
sult of the circuit opening operation of the 
key 18 I also prevent the battery at either 
exchange from discharging into the battery 
of the other exchange in the event of in 
equality in the voltages of these batteries. 

50 Where the private branch exchange party 
is a called party and an automatic sub scriber is a calling party I provide novel 
means for governing the call signal device 
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23 at the private branch operator's position 
which includes electromagnetic mechanism 
39 having one coil in bridge of the trunk 
line and in series with a condenser 40 in the 
same bridge and its remaining coil that 
is in serial relation with the left hand arma 
ture switch and its contact, the grounded 
battery 6 and ground by way of the contacts 

65 

of the trunk jack 24. As is well known alternating current will be automatically di 
rected through the coil 39 when thus con 
nected in bridge of the trunk line as a con 

its contact to the 

1,081,515 

switch will engage its contact and hold a 
circuit through the coil 41 thereby to main 
tain circuit through the signal lamp 23 that 
may be traced from the grounded battery 6 
through said left hand armature switch and 

grounded terminal of the 
lamp 23. The ringing current through the 
coil 39 is cut off when the operatór, re 
sponds, in a manner well known, where 
upon circuit through the relay 41 is alone. 

sequence of which the left hand armature 
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75 

relied upon to hold the left hand armattire 
switch attracted, this circuit being broken 
when the operator plugs' in to the jack 24 
thereby to open the circuit through the sig 
nal device 23. . . 
In night time, or any other time when 

it is desired to dispense with the services 
of an operator at the private branch ex 
change for the purpose of connecting auto 
matic and private branch exchange parties, 
eord circuits at the private branch exchange 
may be allowed to remain in connection 
with private branch lines and automatic 
trunk lines. As a result the signal devices 
23 are excluded from circuit and the signal 
receivers 25 at the private branch exchange 
stations are subject to the control of the 
right hand armature switch associated with 
the element 39, this right hand armature 
switch engaging its contact to close circuit 
through the signal receivers 25 when the 
coils 39 are energized. The circuit thus es 
tablished through a signal receiver 25 may 
be traced from the battery 
right hand armature switch and its contact, 
a portion of the sleeve side of the associated 
trunk 17, the sleeve spring of the jack 24, 
the sleeve of the plug inserted within said 
jack, the armature switches 27, 37 and their 

26 through said 
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normal contacts, the sleeve of the other plug, 
the sleeve spring of the jack receiving said 
other plug, the switch hook at the substation 
having said signal receiver 35, the lower 
contact of said switch hook, said signal re 
ceiver 25 back to the battery 
derstood. that the key 18 is operated to dis 
connect the battery 6 from any cord circuit 
that is thus allowed to remain in connection 
with the jacks of a trunk line and a private 
branch exchange line. When cord circuits 
are allowed normally to connect trunk lines 
and private branch lines, a private branch 
party, may be able to select an automatic 
subscriber's station by means of a dial in 
the well known way. Each private branch 
exchange party who is to have facility for 
automatically calling an automatic exchange 

110 
26. It is un 
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party, in the absence of the operator at the 
private branch exchange, has a cord circuit 
plugged into his line and the key 18 indi 
vidual to such cord circuit is depressed so 
as to remove the battery 6 from such cord 
circuit. a 

The automatic exchange equipment shown 
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in Fig. 2 is well known by those skilled in 
the art, the well known magnets having 
their names applied thereto on the drawing. 
The prior art is exemplified by British 

patent 1298 of 1910. The mechanical nature 
of the selectors and connector's is well set 
forth in “ Telephonology’ published in 1910 
by Van Deventer, such mechanism being 
illustrated upon page 530. 
While I have herein shown and particu 

larly described the preferred embodiment of 
my invention I do not wish to be limited to 
the precise equipment, circuit arrangement, 
and telephone exchange systems shown as 
changes may readily be made without de 
parting from the spirit of my invention, but 
Having thus described my invention, 

claim as new and desire, to secure by Let 
ters Patent the foll, wing: 

1. A telephone exchange system including 
a plurality of telephone lines extending be 
tween an exchange and a telephone station; 
extensions for said telephone lines having 
terminals at the exchange; electro-magnetic 
selecting mechanism for effecting connection 
between said extensions and said telephone 
lines: circuit breaking mechanism at said 
telephone station for setting said selecting 
mechanism into operation and serving when 
at rest to establish connection between the 
sides of the telephone line with which it is 
associated to hold the selecting mechanism 
in that position in which a telephone line is 
connected through the agency of said select 
ing mechanism with a telephone line exten 
sion; and switching mechanism whereby 
said circuit breaking mechanism may be in 
terchangeably associated with said telephone 
lines and whereby a connection is established 
between the sides of the telephone line from 
which the circuit breaking mechanism is 
transferred in order to prevent that opera 
tion of the selecting mechanism associated 
with the line from which the circuit break 
ing mechanism is transferred that would 
cause the separation between the telephone 
line and extension previously connected by 
the selecting mechanism. 

2. A telephone system including telephone 
lines extending to different exchanges; a 
battery at each exchange common to equip 
ment there located; a trunk line extending 
from One exchange to the other; link con 
necting mechanism at the exchange to which 
the trunk iine extends for connecting the 
trunkline with telephone lines extending to 
this exchange; circuit connections whereby 
the common battery at one exchange may be 
brought into direct operative association 
with clearing out or supervisory equipment 
at the other exchange; and means at the ex 
change having the equipment with which the 
common battery is brought into operative 
association for disassociating the common 
battery thereat from the circuit established 

s 

between lines by way of both exchanges and 
trunk line. 

3. A telephone system including telephone 
lines extending to different exchanges; a 
battery at each exchange common to equip 
ment there located; a trunk line extending 
from one exchange to the other; link con 
necting mechanism at the exchange to which 
the trunk line extends for connecting the 
trunk line with telephone lines extending to 
this exchange; circuit connections whereby 
the common battery at one exchange may be 
brought into direct operative association 
with clearing out or supervisory equipment 
at the other exchange; and means for dis 
associating the battery at one of the ex 
changes from the circuit established between 
lines by way of both exchanges and trunk 
line. 

4. A telephone system including telephone 
lines extending to different exchanges; a 
battery at each exchange common to equip 
ment there located; a trunk line extending 
from one exchange to the other; mechanism 
at the exchange to which the trunk line ex 
tends for connecting the trunk line with tele 
phone lines extending to this exchange; cir 
cuit connections whereby the common bat 
tery at one exchange may be brought into 
direct operative... association with clearing 
out or supervisory equipment at the other 
exchange; and means at the exchange hav 
ing the equipment with which the commun 
battery is brought into operative association 
for disassociating the common battery there 
at from the circuit established between lines 
by way of both exchanges and trunk line. 

5. A telephone system including telephone 
lines extending to different exchanges; a 
battery at each exchange common to enrip 
ment there located; a trunk line exte' ing 
from one exchange to the other; mechi 
nism at the exchange to which the trunk 
line extends for connecting the trunk line 
with telephone lines extending to this ex 
change; circuit connections whereby the 
common battery at one exchange may be 
brought into direct operative association 
with clearing out or supervisory equipment 
at the other exchange; and means for dis 
associating the battery at one of the ex 
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changes from the circuit established between 
lines by way of both exchanges and trunk 
line. 

6. A telephone exchange system including 
telephone lines extending to one exchange; 
link connecting mechanism at this exchange 
for uniting lines extending to this exchange; 
telephone lines extending to a second ex 
change: a trunk line intervening between 
the exchanges whereby connection may be 
established between telephone lines extend 

20 

ing to both exchanges an operator's tele es 

phone outfit; switching mechanism whereby 
said operator's telephone outfit may be con 130 
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nected with the trunk line independently of 
the link connecting mechanism and may be 
connected with the link connecting mecha 
nism independently of the trunk line; and 
a relay governed by the switching mecha 
nism employed to connect the operator's 
telephone with the trunk line and serving 
to shift the operator's telephone terminals 
from the link connecting mechanism to the 
trunk line. 

7. A telephone exchange system including 
telephone lines extending to one exchange; 
link connecting mechanism at this exchange 
for uniting lines extending to this exchange; 
telephone lines extending to a second ex 
change; a trunk line intervening between 
the exchanges whereby connection may be 
established between telephone lines extend 
ing to both exchanges; an operator's tele 
phone outfit; switching mechanism whereby 
said operator's telephone outfit may be con 
nected with the trunk line independently of 
the link connecting mechanism and may be 
connected "ith the link connecting mech 
anism independently of the trunk line; and 
relay mechanism adapted to be governed by 
the link connecting mechanism for control 
ling the association of the operator's tele 
phone outfit with the link connecting mech 
anism and adapted also to be governed by 
the aforesaid switching mechanism for con 
trolling the association of said operator's 
telephone outfit with the trunk line. 
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8. A telephone system including tele 
phone lines extending to two exchanges; a 
trunk line extending between the exchanges 
whereby lines extending to both exchanges 
may be connected for conversation; link 
connectors at one of the exchanges for unit 
ing lines extending thereto in telephonic 
connection; an operator's telephone outfit at 
this exchange adapted for telephonic asso 
ciation with said link connectors; mecha. nism whereby said operator's telephone out 
fit may be telephonically associated with the 
trunk line; mechanism for excluding the 
operator's telephone outfit from telephonic 
asSociation with the trulk line; and means 
for placing said latter mechanism beyond 
the operator's control upon the establish 
ment of connection between telephone lines 

...extending to said exchanges, by way of said 
trunk line and a link connector. 

9. A telephone system including telephone 
lines extending to two exchanges; a trunk 
line extending from one exchange to the 
other whereby lines extending to both ex 
changes may be connected for conversation; 
an operator's telephone outfit at the ex 
change to which the trunk line extends; 
Copies of this patent; itay be obtained for five cents each, 
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mechanism for associating said operator's 
telephone outfit telephonically with the 
trunk line; mechanism for preventing the 
association of said operator's telephone out 
fit with the trunk line when connection has 65 
been established between lines extending to 
said exchanges by way of said trunk line; 
and means, for placing said latter mechanism 
beyond the operator's control upon the es 
tablishment of connection between telephone 
lines extending to the exchanges. 

70 

10. A telephone system including tele 
phone lines extending to two exchanges; a 
trunk line extending between said ex 
changes; a source of signaling current at 
one of said exchanges; electro-magnetic 
mechanism at said exchange for including 
said source of current in a signaling circuit, 
said electro-magnetic mechanism having a 
winding included in circuit relation with 
the trunkline; and means at the other ex 
change for energizing said winding where 
by signaling current at said other exchange 
need not directly be included in the signal 
ing circuit at the first exchange. 

11. A telephone system including tele 
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phone lines extending to two different ex 
changes, a trunk line extending between 
said exchanges; a cord circuit at one of the 
exchanges adapted to connect telephone lines 
with the trunk line, said cord circuit having 
electro-magnetically controlled cord circuit 
apparatus in association therewith; and 
means for disassociating said electro-mag 
netically controlled cord, circuit apparatus 
from the cord circuit when such cord circuit 
is to be used in connection with the trunk 
line for establishing connections between 
lines extending to the exchanges. 

12. A telephone system including tele 
phone lines extending to different ex-. 
changes; a trunk line extending from one 
exchange to the other; link connecting mech 
anism at the exchange to which the trunk 
line extends for connecting the trunk line 
with telephone lines extending to this ex 
change and also for connecting telephone 
lines extending to this exchange; a battery; 
and switching mechanism for bringing thr 
battery into direct association with the clear 
ing out or Supervisory signaling apparatus 
related to an established connection at both 
exchanges. 

In witness whereof, I hereunto subscribe 
my name this eighth day of April A. D., 
9. f 

CHARLES A BALS. 
Witnesses: 

G. L. CRAGG, 
ETTA L. WHITE. 

by addressing the “Commissioner of eatents, 
Washington, D. C.' 
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