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To all whom it may concern- :

e it known that I, WiLLiam W. DEAN, a

citizen of the United States,residin gatthecity

oL St. Louis, in the State of Missouri, have

invented a certain new and useful Improve-
ment in Telephone-Exchange Systems, (Case
No. 22,) of which the followingis a full, clear,

~conclse, and exact description, reference be-
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ing had to the accompanying drawing, form-

ing a part of this specification.

Myinvention relates to telephone-exchan oe

systems, and particularly to switching mech-
anidam employed at the central office for in-

cluding the calling-generator in circuit with
the signal-receiving apparatus at the sub-

scribers’ stations and disconnecting the gen-
erator from line. = S o

In my application "S..er'ial No. 6()7,126, filed
September 28, 1896, T have shown and de-

scribed relay switching apparatus. in combi-
hation with interlocking mechanism, whereb y

the calling-generator will be included in ecir-
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cuit with the signal at the called-subscriber’s
station upon the establishment of a conneec-

tion, the called-subscriber’s switch-hook be-

ing adapted upon the removal of the tele-
phone to operate said apparatus to remove

the generator from line, the interlocking

mechanism being at the same time placed in

a condition to prevent the reinclusion of the
generator in circuit with eithér of the signals
at the connected stations irrespective of the

- condition of the switching mechanism thereat.
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The results secured by the apparatus dis-
closed in my aforesaid application are due,
in the embodiment of that invention shown,
to the mechanical relation of parts controlled
by two electromagnets, one electromagnet ex-

clusively controlled by the apparatus at the

central office serving to include the generator

in circuit with the line, while the second

electromagnetis controlled by the called-sub-
scriber’s switching mechanism, which upon
being operated serves to mechanically disen-
gage elements of the interlocking mechanism

to remove the generator from line.

- My invention herein consists in ecireunits
and apparatus adapted to accomplish these
results without the intervention of mechan-
1calinterlocking mechanism, andis especially
adaptable for party-line service,though it may

' be employed with equal eff

ciency in single-
By my present invention I am

line service.

enabled to employ a plurality of electromag-

nets, each controlled by apparatus at the cen- .
tral office and each adapted to include a gen-
erator in circuit with the signaling apparatus -

at a station on the party-line, in combination

with a single electromagnet under the con-

trol of the apparatus atany of the stations of
the party-line, which is adapted toremove the
generator from line. | | |

6o

Generally speaking, the preferred embodi- |

ment of my invention consists in an eleetro-
magnet included in alocal ¢ircuit, which may
e closed through two paths, one path being
preferably closed by a manual key, the arma.

| ture of the electromagnet being arranged to
close the second path, so that the magnet re-

mains energized upon the release of the key,
relay-contacts being controlled by said elec-

tromagnet to include the generator in circuit

with the called-subseriber’s signal-receivin o
apparatusorbell. Inthesecond patha switch

1s included which is actuated to open the Cir-
cuit through the electromagnet, and thereby
remove the generator from line, by a second

electromagnet which is operated by the called-
subscriber’s switch upon the removal of the
telephone. By governing the calling-gener-
ator relay-switches by circuits rather than
the mechanical engagement of the parts of an

interlocking mechanism a single relay under
the control of the apparatus at any of the

stations of a party-line may be made com-

‘mon to several of said relay-switches or elec-
tromagnet circuit-controlling devices.
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Other embodiments of my invention may

~be readily made without departing. from its

spirit.

larly by reference to the accompanying draw-

1ng, which illustrates so much of atelephone-

exchange system as. is necessary to under-
stand the adaptability of the invention. .

At each of the subscribers’ stations A B B’
1s provided a transmitter ¢, telephone switch-

hook b, receiver ¢, and call-bell e, preferably

of high resistance—as, for example, five thou-
sand ohms. The telephone-lines terminate

100

in spring-jacks f 7', limbs 1 and 2 of the

party-line leading to the stations I3 B’ being

I will explain my invention more partica-



10

20

30

40

50

55

60

0 560,185

conneeted, respectively, with line-springs f~
73, The signal-bells at stations I3 13" are in-
cluded in ground branches o
are respectively connected with limbs 1 and
2 of the line, each of said branchesincluding
a condenser g.

Two alternate contact-anvils are provided
in connection with each of the telephone-
hooks, which form the terminals of a bridge-
conduetor across the limbs 1 and 2 of the

telephone-line, the bridge-conductor at either

station being closed upon the removal of the |

receiver thereat, the portions of the ground
branches including the condensers ¢ forming
also parts of the bridge-conductors. The
circuits and apparatus at station A are simi-
Jar to those at stations B I'.

At the central office a pair of switcn-plugs
is shown, each plug being provided with a
tip & and sleeve 72, adapted to engage the
short and long line-springs of the jacks, re-
spectively. Conduectors § and 6 connect the
centralized battery & with the tip and sleeve
of the answering-plug [, while conductors 7
and 8 connect the tip and sleeve of connect-
ing-plug m with the same battery, whereby
the transmitters at the subsecribers’ stations
may be supplied with battery-current. Re-
peating-coils &' k* are included in circuit with
conductors 5 and 6, while repeating-coils &3
k* are included in cirecuit with econductors 7
and 8. 'The association of the repeating-
coils and centralized battery shown 1s well
known to those skilled in the art. Conduec-
tors 7 and 8 also include armatures »n' and o'
of magnets 7 and o, with their normal con-
tact-anvils, said armatures being 1n the na-
ture of calling-switeches controlled by said
magnets. A terminal of each of the mag-
nets n and o i1s permanently grounded at p,
the other terminal of ecach of said magnets be-
ing connected with manual keys or switches
g and 7, preferably of the form shown, and
anvils n? 0°, adapted to contact with the con-
tact portions n® 0% supported upon arma-
tures 1’ 0, respectively, upon the attraction
thereof. Iither of the keys ¢ or » upon be-
ing depressed is adapted to close circult
from the grounded battery s through path 9
and magnets 7 and o, respectively. A sec-
ond path 10, also grounded through battery
s, 1s provided, which is connected with the
insulated contact portions»® ¢° and which in-
cludes armature ¢’ of magnet . Magnet 7 is
included in the conductor 8, a non-inductive
shunt o being provided aboutthe same. The
alternate contact-anvils of armatures n' and
o are grounded through the calling-genera-
tor v, said generator being included in eir-
cuit with conductor 7 and the signal-bell at
station B’ when armature »n' is attracted,
while it 1s Included in eirenit with conductor
S and the bell at substation B when the ar-
mature o' is attracted. ILine-signalsw w and
the clearing-out signal « are provided, whose
operation will be apparent to those skilled in
the art. -

and 4, which !

. 8Ires.

I have not deemed it necessary to show an
operator’s telephone outfit, as its association
with the cord circuit is well understood by
those skilled in the art.

Having thus particularly described the de-
tails of one embodiment of my invention and
a telephone system in connection with which
the same is adapted to be employed, 1 will
now describe the operation thereof.

Subscriber A, desiring communication with
subscriber B, signals the central office and in-
forms the operator of the connection he de-
The operator, having previously in-
serted the answering-plug [ into the calling-
subseriber’s spring-jack, inserts the connect-
ing-plug m into the spring-jack of the called
subscriber and depresses the key 7, whereby
circuit is closed through magnet o, the armas-
ture whereof is attracted to include the gen-
erator in circuit with conduector 8, limb 1 of

' the telephone-line, and the signal-bell at the

called station. The armature of said mag-
net upon being thus attracted closes the
contacts 0® 0° together, whereby the second

path through said magnet is closed and the

armature maintained in circuit with the call-
ing-cenerator after the keyrisreleased. The
called subscriber B upon removing his tele-
phone from its switech-hook closes the bridge
between the limbs 1 and 2 of the telephone-
line, whereby current from generator v finds
path from limb 1 at the substation across the
bridge to limb 2, thence through conductor?
and coil %&? to ground 7. The new path for

current from the generator is of low resist-

ance, whereby sufficient current is diverted
through magnet ¢ to cause the attraction of
its armature.?, whereby the second path or
circuit through the magnet oisopened or ren-
dered ineffective. DMagnet o 1s thus deéner-
oized, the switeh operated thereby being re-
leased to remove the generator fromline. If
the calling subscriber desires connection with

subseriber B’ of the party-line, she depresses

key g, whereby circuit is closed through mag-
net n, the armature whereof is attracted to
include the calling-generator in circult with
conductor 7, limb 2 of the telephone-line, and
the signal-bell at station B'. The armature
of the magnet upon being attracted closesthe
contacts n* n® together, so that the armature
remains attracted upon the release of key g.
Sabseriber B’ upon removing his telephone
from its switch closes the bridge-conductor
between the limbs 1 and 2 of the telephone-
line, whereby cuarrent from the generator v
is diverted from limb 2 to limb 1, thence to
conductor 8 through magnet £ and coil k* to
oround 7. The new path offers less resist-
ance to the generator-current, current ot sut-
ficient strength being thus diverted through
magnet ¢ to cause the attraction of armature
t', whereby the second path through the mag-
net 72 is opened, the armature of said magnet
being released to remove the generator from
line. - |

In the claims T use the term “‘signal-bell”

7©

75

380

QO

10D

105

110

1135

120

125

130




10

20

590,185 3

-1n thesense of anysignal-receivingapparatus |
-at the subscribers’ stations.

It is obvious that fhe eireﬁitl through the
magnets 7 and o might be closed by other

‘means than the keys g or » and thatsaid mag-
‘mnets might be deénergized in other ways than
-opening the circuits including the same. I

therefore do not wish tobelimited to the pre-

shown and described; but,

cise mechanism and system of circuits herein

Ilaving thus described my invention, I

claim as new, and desire to secure by Letters
Patent, together with all modifications that

‘nay be made by those skilled in the art, the
following: » | | o |

1. Inatelephone-exchange system, the com-
bination with atelephone-linehaving a switch

‘and a signal-bell at the subseriber’s station

thereof, of acireuit independent of said tele-

phone-line, an electromagnetic circuit-con-

trolling device connected in said cireuit,

- means governed by said switch for changing
. theelectrical condition of said circuit,where-

~adapted to be operated by said circuit-con-
trolling device toinclude the generatorin cir-
cuit with the signal-bell at said station when
‘the condition of said independent circuit is

- 35

by the operative condition of the electro-
magnetic circuit-controlling device may be

‘altered, switching apparatus at the central

office for unitingand disconnecting telephone-
lines, a calling-generator, and a calling-switch

normal or unchanged by the operation of the

switch at the subscriber’s station, said switch-

ing apparatus being adapted to associate said

calling-switch with the telephone-line upon

being manipulated to connect subseribers for

~conversation, substantially as deseribed.
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2. In'a telephone-exchange system,the com-
bination with a telephone-line havingaswitch
and a signal-bell at the subseriber’s station

- thereof, of a circuitindependent of said tele-

45

50

55

60

53

phone-line, an electromagnetic circuit-con-
troiling device connected in said ecircnit,
means governed by said switch for changing
the electrical condition of said circuit; where-
by the operative condition of the electro-
magnetic circuit-controlling device may be
altered, switching apparatus at the central
office foruniting and disconnecting telephone-
lines, a calling-generator, a calling-switch
adapted to be operated by said circuit-con-
trolling device to include the generator in cir-
cuit with the signal-bell at said station when
the condition of said independent circuit is
normal or unchanged by the operation of the
switch at the subseriber’sstation, said switch-
ing apparatus being adapted to associate said

calling-switch with the telephone-line upon

being manipulated to connect subscribers for
conversation, and a switch in said independ-
ent circuit also provided for the purpose of
controlling the same, substantially as de-
seribed. | A

5. Inatelephone-exchange system,the com-
bination with atelephone-line having aswitch
and a signal-bell at the subseriber’s station

thereof, of a circuit independent of said tele-

phone-line, an electromagnetic circuit-con-
trolling device connected in said circuit, an

electromagnet in cireuit with said switeh and
adapted to be operated thereby, said electro-
‘magnet being adapted to change the circuit
condition of said circuit-controlling device,
‘whereby the operative condition of the elec-

tromagnetic circuit-controlling device may
be altered,switching apparatus at the central
office for uniting and disconnectingtelephone-

lines, said switching apparatus being adapted

to electrically connect said telephone-line

with said electromagnet when manipulated

fo connect subscribers for conversation, a
calling-generator, and a switch adapted to be
operated by said circuit-controlling device
to include the generator in circuit with the

signal-bell at said station when the condition

of said independent circuit is unchanged by
the operation of the switch at the subseriber’s
station, substantially as described. |
4. Ina telephone system, the combination
with a telephone-line having asignal-bell and
a switch at the subseriber’s station thereof,

of a calling-generator, an electromagnet, a

calling-switch connected or adapted to be con-
nected with said telephone-line and adapted

to be controlled by the armature of said elee-

tromagnet, a circuit independent of said tele-

‘phone-line adapted to be closed through the
electromagnet when its armature is actuated

tooperate the calling-switch whereby the gen-
eratoris maintained upon the line, and means
controlled by the switch at the subsecriber’s
station for removing the generator from line,
substantially as described. -

0. In a telephone system, the combination

with a felephone-line having a signal-bell and
a switch at the subscriber’s station thereof,
a calling-generator, an electromagnet, a sec-
ond switch connected or adapted to be con-

nected with said telephone-line and’adapted to

be actuated by said electromagnet to include
sald generator in circuit with the aforesaid
bell, a key at the central office for closing cir-
cuit through said electromagnet to operate
the latter switch to include the generator in
circuit with said bell, means controlled by
the electromagnet for also closing a cireuit
through the same when said magnet is ener-
gized, and a second electromagnet connected
or adapted to be connected with the telephone-
line and adapted tobe operated upon the oper-
ation of the switch at the subscriber’s station,
the latter electromagnetbeing also adapted to
change the condition of the circuit including
the aforesaid electromagnet to release the
switch controlled by the latter, whereby the
generator is removed from line, substantially
as described. | |

6. In a telephone system, the combination

‘with a telephone-line having a switch and a

signal-bell at the subseriber’s station thereof,
of switching apparatus at the central office for

uniting and disconnecting telephone-lines, an
electromagnet, means for including the same
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switeh bein

in circuit with a source of current, a switeh
adapted to be connected with said telephone-
line and adapted to be actuated by said elec-
tromagnet, a calling-generator adapted to be
connected with said telephone-line by said
switch when thus operated, a second electro-
magnet also connected or adapted to be con-
nected with said telephone-line and to be ac-
tuated upon the operation of the switch at

the subscriber’s station, and means operated

by the latter electromagnet when actuated to
deénergize the other electmma net, whereby
the ﬂ‘enemtor is removed flom hne subtan-

'tiaﬂly as described.

7. In a telephone system, the comhination
with a telephone-line having a switch and a

call-bell at the subscriber’s station thereof,

of an electromagnet, a switch adapted to be
operated thereby, a calling-generator, said
switch being adapted to include said genera-
tor in circuit with the call-bell when operated
by said electromagnet, a circuit for said elec-
tromagnet,a manually-operated switch adapt-

ed toclosecircuit through the same, terminals

of a circuit also including said electromagnet
adapted to be closed thereby upon 1ts opera-
tion, whereby the electromagnet remalins en-

ergized upon the release .of said manual

switeh, and means controlled by the switch

at the subscriber’s station for opening or ren-
dering ineffective the circuitthroughtheelec-

meawnet whereby the same 1s deenermzed
and the sw1teh operated thereby released to
remove the generator from line, substantially

as described.

8. In a telephone system, the combination
with a telephone-line having a switch and a
call-bell at the subseriber’s statwn thereof, of
an-electromagnet, a calling-switch adapted to

be operated thereby,a calling-genemtor, sald
o adapted to include said genera-
tor in circuit with the call-bell when operated
by said electromagnet, a circuit for said elec-

-tromagnet,a manually-operated switch adapt-

ed toclose circuit through the same, terminals

of a circuit also including said-electromagnet

adapted to be closed thereby upon its oper-

ation, whereby the electromagnet remains
-enerﬂlzed upon the release of said manual

swﬂoh a second electromagnet, a connect-

4 - 590,185

ing-plug at the central office adapted to con-

| nect said generator-switch and the latter elec-

tr 0111%&11@13 with the telephone-line, the latter
electromagnet being adapted to be operated
by the switch at the subscriber’s station, a
switch controlled by the latter magnet adapt-
ed to open or render ineffective the circuit in-
cluding the other electromagnet, whereby the
nenerator switeh is 1*eleased and the genera-
Lor removed from line, subsmntlally as de-
scribed.

9. In a Lelephone system, the combination
with. a telephone-line, of a signal-bell and an
a,utomatic telephone-switch at the subscrib-
er’s station thereof, an electromagnet, a-call-
ing-switch adapted to be operated thereby,
a Second electromagnet, a connecting-plug
adapted to connect said calling-switch and
the latter electromagnet with the telephone-
line, a calling- geuerator adapted to be in-
cluded in circuit by the calling-switch when
operated with the signal-bell at the subscrib-
er’s station, the circuit including said bell be-
ing of high resistance, a manual switch for
closing circuit through the former eleetro-
magnet, terminals of a circuit also including
said electromagnet adapted to be closed fo-
oether by the same when energized, a switch

controlled by thesecond electromagnetadapt-

ed when operated to open or render ineffective

the circuit including the former electromag-

net, a path of low resistance including said
cenerator being adapted to be closed by the
automatic telephone switch-hook at the sub-
scriber’s station upon the removal of the tele-
phone therefrom, whereby the volume of cur-
rent passing through the second electromag-
net from the generatorisincreased, said-elec-
tromagnet being thereby actuated to operate

said switch, the former electromagnet being

thereby deénergized and the calling-switch
released to remove the generator from line,

substantially as described.

In witness whereof I hereunto subseribé my
name this 29th day of June, A. D. 1897.

WILLIAM W. DEAN.

¢

Witnesses:
WM., J. WOELK,
JOHN A. MUCKEL.
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