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L'o all whom it may concern:
Be 1t known that I, ALrrep

siding at Chicago, in the county of Cook
and State of Illinois, have invented certain
new and useful Improvements in Telephone

- Oystems, of which the following is a specifi-

10

20)

29

30

X

40

40

50

cation. S
- My invention relates more particularly to

telephone systems of the complete metallic

circult and central energy type. In systems

of this character complete metallic circuits
are employed between the substations and

the central exchange, and the current both

for talking and signaling purposes is sup-
phed from a common battery located at the
‘central station. Signaling devices are pro-
vided whereby the subscribers may call up

the central operator, and also whereby sub-
scribers may signal for a disconnection

the subscribers call up the central operator

are known as line signals. The signals by
~which the hanging up of the receiver at the

substations automatically signals the central
operator for a disconnection are known as
clearingout or supervisory signals. Prefer-
ably, these signals consist of small incandes-
cent lamps arranged on the switchboard in
front of the central operator. Suitable re-

lays are employed for automatically closing
- the circuits of these lamps. In addition to
‘these signaling devices, the central operator

18 provided with a cord-circuit for establish-

g connection between the lines of any two
subscribers.  Hach subscriber’s line is con-

nected with what is known as a spring-jack,

qud these jacks are also arranged on the |

switchboard in front of the operator. The

sald cord-circuit usually consists of a cord

having a number of strands and provided at

each end with a plug adapted for insertion
in the said jacks. Thus when a subscriber
sends 1n a call, and thereby causes one of the
glow, the central oper-
ator then inserts the plug in the jack corre-
sponding to the line of the calling sub- |
seriber, and upon receiving the order for .

connection then inserts the other plug of the
cord-cireuit in the jack corresponding to the
Iime of the called subseriber.
called subscriber answers the call, the two

lime lamp signals to

substations are then connected up for con-
versational purposes, the talking -circuit

H. Dvyson, a
‘citizen of the United States of America, re-
phone transmitters at the substations
phed over the lines from

When the

consisting of the lines of the substations
‘and the talking strands of the operator’s

cord-circuit. The current for the micro-
1S sup-

the common bat-
tery at the central exchange. When the sub-

scribers finish talking and hang up their re-
| cervers, the supervisory or

clearing out sig-

nals associated with the op

ai_:i'on and 1n this way the operator is ad-
vised that the subscribers are ready to be
disconnected. In this way, the signaling is

‘automatic in character, and, as stated, the

current for both signaling and talking pur-
poses 1s supplied from a common battery
located at the central exchange. =~ =~

 Generally stated, it is the object of my 1in-

vention to provide a highly efficient tele-

| phone system of the foregoing character.
when through talking. The signals whereby

- A special object is to provide an 1mproved

_circuit arrangement whereby the number of

electrical devices and instruments mvolved

in the switchboard apparatus may be re-

duced substantially to a minimum.

- Another object is to provide an improved
and simplified circuit arrangement and ap-
‘paratus for controlling both the line and su-

pervisory signals.
~ It 1s also an object to provide certain de-
tails and features of improvement tending to

increase the general efficiency and to render

the operation of a system of this character
satisfactorv and reliable. - -* -

~ To the foregoing and other useful ends,
my 1nvention consists in matters hereinafter
set forth and claimed. '

'The accompanying drawing is a diagram

pa._
ratus are shown. It will be understood that
only such instruments and devices are 111us-
trated as are necessary to a full understand-

g of the invention.

As thus illustrated, andﬁSsuining that the

subscriber at substation A desires connection
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_ erator’s cord-cir-
cuit are automatically brought into oper-
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1lustrating a telephone system embodying
the principles of my invention. In this dia-

gram only two substations, together with
line connections and a central station appa
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with the subscriber at substation B, the cir-

cuit connections and operations which then

take place are as follows: When the receiver

“at substation A is removed from the hoolk-
switch, a line circuit is closed from

battery

105

1 at the central station, through the con-



~ ductor 2, through the coil 3 of the line relay |

10

&3

R, through the conductor 4, thence through
the limb 5 of the subscriber’s line, through

the primary 6 of the induction coil, through

the hook-switch 8, thence through the trans-
mitter 9, through the other limb 9* of the
subscriber’s line, thence through conductor
10 and impedance coil 11 and through con-
_ . . r . a

ductor 12 to said battery. This energizes
the line relay R, causing the latter to at-
tract its armature. The said armature when

 attracted closes a short local circuit from the

battery 1 through conductors 2 and 13,

“through the line lamp signal 14, through
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conductor 15 and contact-point 16, thence

through said armature 17, through the non-
‘inductive resistance 18, and through con-
“ductors 19 and 12 to said battery.

The cur-
rent-flowing through this local circuit lights
the lamp 14, it being understood that the
non-inductive resistance 18 is of such char-

acter as to permit the passage of only sulli-
cient current to light the said lamp. The

olowing of this lamp attracts the attention
of the central operator, and indicates that
the subscriber at substation A has sent 1n

a, call. Acting on this signal, the central

operator then inserts the answering plug P

of the cord-circuit in the jack J, it being ob-
served that the latter is connected with the

~ line of the calling subscriber. The 1nsertion

of this answering plug completes a local cir-

cuit from the battery 1, through conductor

90, through the supervisory lamp 21,
through the sleeve 22 of the plug, through
the testing ring or thimble 23 of the jack,

 thence through conductor 24, through the

"non - inductive resistance 18,

and then

~ through the conductors 19 and 12 to said bat-

40

tery. This, it will be seen, puts the lamp 21

~in parallel with the lamp 14, but as the cur-
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rent is only sufficient to light the lamp 14,

the latter is extinguished and the lamp 21

does not light. At this juncture the operator
presses the usual listening key, so as to

bridge the operator’s talking set across the

cord-circuit, and after receiving the order
for connection, then inserts the calling plug
P’ of the cord-circuit in the jack J”.

20, through the supervisory lamp 25,
through the plug sleeve 26, through the test-

‘ing ring or thimble 27 of the jack J”, thence

through conductor 28, through. the arma-

ture 29 and contact-point 30, through the

non-inductive resistance 31, also through the
parallel non-inductive resistance 32, and

- thence through conductors 33 and 12 to said

- 69

battery. The resistance of coils 81 and 382 1s

such that sufficient current flows through
this local circuit to light the lamp 25. This

lamp remains lighted until the called sub-

. This
jack J’ is connected with the line of the |
called subscriber. The act of thus inserting
the calling plug completes a local circuit
from the battery 1, through the conductor

lines from the battery 1. ,-

089,768

scriber answers the call. At this juncture,
the operator presses the ringing key, so as to
bridge the generator across the cord-circuit

in the usual manner, and in this way the op-
erator then projects ringing current on to

the line of the called subscriber, so as to ring

called subscriber answers the call by taking

70

the Lell at the latter’s substation. When the .

down the receiver, a line circuit is completed

from batery 1, through conductor 2, through
the coil 34 of the line relay R’, thence
through the conductor 35, through the limb

79

36 of the called subscriber’s line, through

the primary 87 of the induction -coil,
through the contact-point 38 and the hook-
switeh 89, thence through the transmitter 40,

80

through the other limb 41 of the called sub- '

seriber’s line, through the conductor 42,
through the impedance or retardation coil
48, and thence back to the battery through

conductor 12. This energizes the relay R’,
causing the latter to attract its armature.

The said armature when attracted completes

a short local cireuit from said battery

through conductors 2 and 44, thence through

the line lamp 45, through conductor 46 and

contact-point 47, through the armature 29

and . the non-inductive resistance 32, and

thence through conductors 33 and 12 to said
battery. Ordinarily this would light the

&5
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lamp 45, but inasmuch as the calling plug

*

is in the jack and the lamp 25 In parallel

therefore light up or glow. This is for the
reason that the resistance 32 is of such char-
acter as to permit the passage of only suffi-
cient current to light the lamp 45. Conse-

quently, as stated, when both lamps are in

parallel, as in the previous case, the current
1s not sufficient to light either one. 'Thus

with lamp 45, the current is divided between
the two lamps, and the line lamp does not.
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the called subscriber in answering the call

automatically extinguishes the supervisory
lamp 25, thereby advising the central opera-
tor that the callis answered. With both plugs

110

inserted, and with both receivers removed

from the hook-switches, the two subscribers

are in position to carry on their conver-

sation. The talking circuit, it will be under-

stood, includes the parallel limbs of the two
lines, the registering contacts of the plugs

and jacks, and the two talking strands of

the cord circuit. The condensers C and €’
are preferably located in the tip and sleeve
strands of the cord-circuit, so as to permit

~the passage of the voice currents, but prevent

the passage of battery current. During con-
versation, the current for the microphone
transmitters 9 and 40 is supplied over the
at substation A

 When the subscriber

hangs up the veceiver, the line circuit 1s
I hroken and the relay R deénergized. The

sald relay 1n releasing its armature causes
the latter to break the local circuit 1 which
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 the lamp 14 1s Iocat'é'd;;_"‘and;in this way
-throws all of the current into the local cir-
cutt in which the lamp 21 is located. Tt

will also be seen that when the said arma-

5 ture 1s released, a non-inductive resistance
48 1s placed in parallel with the resistance
18, by reason of the armature 17 making
contact with the contact point 49. These
two resistance coils thus placed in parallel

10 permit the passage of sufficient current to
hght the lamp 21. This indicates to the
central operator that the subscriber at sub-
station A has hung up the receiver. In a

similar manner, when the subscriber at sub-

15 station B hangs up the receiver, the line
circuit 1s broken, the armature 29 released,

- and the resistance 31 placed in parallel with
the resistance 32.
plained, permits the passage of sufficient
20 current to light the supervisory lamp 25.
~Acting on these signals for disconnection,

the operator then withdraws the plugs from

the jacks. o . _
Thus 1t will be seen that with the fore-
20 going arrangement, one relay controls botl

the line and supervisory signals, and also

that this relay regulates the current supply
of the line condensers and acts as imped--

ance. The line relays, as shown, are prefer-

30 ably connected permanently with the sub-

scribers’ lines.  The construction and ar-
~rangement 1nvolve substantially a minimum
- number of circuits and devices, and tend to
materially reduce the cost of installaticn

85 and maintenance. Thus simplified, the ar-

rangement permits the making of the cus-
tomary signals, and is characterized by sub-
stantially all of the approved methods of
‘operation. -

40  If desired, the central station '-apparatus.

can be of the multiple switchboard type,
~each subscriber’s line being connected with

a plurality of jacks arranged upon different

switchboard sections. With such arrange-

45 ment the central operator, before establish-

ing connection, makes the usual busy test,
which consists in touching the tip of the call-
mg plug to the jack of the called subscriber,
so as to ascertain whether or not the line is

50 in use. If the line is busy, a click is pro- _
‘duced 1n the operator’s receiver, indicating

that the plug of some other cord-circuit is
in one of the jacks connected with the line.

For example, with a multiple switchkoard |
55 arrangement, the operator before establish-

ing the previously described connection
makes a busy test by touching the tip of
the plug P’ to the testing ring 27, and at

- the jack J%, and by reason of a plug in the

Jack, the touching of the plug tip to said
66 testing ring causes a click in the operator’s !

~This, as previously ex-

~ the same time presses the listening key. If
60 the line of substation B is busy, by reason
of the plug of another cord circuit similar |
‘to the one shown being already inserted in

¥

receiver X. This is for the reason that a

local circuit is completed from the battery
through lamp

45, and through lamp 25
i parallel, through the testing ring 27,
through the plug tip 50, thence through the
cord-circuit and through the receiver X,

through the secondary X’ of the induction .

coil, and through impedance coil X2 to the
ground, and back to the battery. Iowever,

should a plug be inserted in one of the

jacks, and the receiver of the substation be

on the hook, then a circuit would be derived
{rom the battery, for example, through the

supervisory lamp 25 to the jack sleeve or

ring, thence through the plug tip and the
operator’s receiver and the impedance coil
to ground and back to the battery. The sud-
den flow of current through this circuit, as
1n the previous case, causes a click in the

operator’s receiver, indicating that the line
1s busy. Should the subscriber’s receiver be
on the hook, and should there be no plug in
one of the jacks, then there would be no
change of potential and no consequent click
in the receiver of the operator’s talking set.
Thus with the line in use, and with a plug
inserted, the test circuit includes the line
lamp, and also the supervisory lamp in
parallel; while with a plug in one of the
jacks, and the receiver hung up, the test
circuit includes only the supervisory lamp.
It will be understood that in the latter case
the supervisory lamp is in the other cord-
cireuit. S i '
With no plugs in any of the jacks, and
with the receiver off the hook, the testing

circutt includes the line lamp signal, as in

the first instance. In each case, the test is

noiseless—that is to say, the test is made

without producing any sound in the receiver
at the substation. In other words, the tests
are eilected without changing the potential
of the hine circuit, consequently the sub-

scriber 1s not annoyed while talking.

It will be readily understood that the re-
sistance of the various lamps, coils and re-
lays can be regulated or adjusted to give

the desired results by those skilled in the
art, and 1n accordance with the conditions
of any particular case. It will also be un-

derstood that the operator’s talking set, to-

‘gether with the ringing and listening keys,

can be of any suitable form or construction.
The substation apparatus can also be of
any known or approved form. _-
The means for ringing out the subsecribers
may comprise the usual generator G having

‘a resistance lamp ¢ in 1ts circuit, together

with a ringing key ¢.
I claam as my invention—

1. In a telephone system, the combination
of a subscriber’s line, a substation switch for

closing the line cireuit, a central source of

current supply connected with the line, a
spring jack connected with the line, a cord
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circult having
in sald jack, a 1‘ehy arranged to be energized
when the line circuit is closed a line lamp

‘having a normally open local circuit includ-

ing sald source of current supply and a suit-
able resistance, the local circuit for said line

lamp being closed when the said relay 1s
energized, The said resistance being adapted
to permlt the passage of only sufficient cur-
rent to light the said line lamp, a supervisory

Jamp located in one of the etrands of said

cord-circuit, the said supervisory lamp be-
ing in parallel with the line lamp when the
phw is inserted in the jack, the supervisory
lamp thereby operating to shunt out the line
lamp when the plug is inserted in the jack,

“a normally closed shunt around said 1"e81st---

ance, said shunt being opened when the line

“circuit 1s closed and the relay energized, and

sald shunt being closed when the line circuit
15 opened by said switch, and a suitable re-
sistance located in said shunt.

2. A telephone system comprising a sub-
scriber’s line, a substation switch for closing

the line-circuit, a central source of current

supply connected with the line, a spring jack
connected with the lne, a cord- cireuit hav-
ing a plug adapted for insertion in said jack,

rehy connected with the line, a line lamp
hwmﬁ a local circuit controlled by said re-

lay and including said source of current sup-

ply, the said line Jamp signal circuit being
closed when the relay is enertrl?ed by the
closing of the line circuit, a non-inductive
resistance coil located 1n the line Ia: mp Cir-
cuit between the source of current supply
and the armature of said relay, a shunt
around said resistance coill normally closed
by the relay armature when the Jatter is
inert, a non-inductive resistance coil in said
shunt, a supervisory lamp located 1n the
sleeve strand of said cord- circuit, the nor-

~mally open local-circuit of said supervisory

45

50

lamp including the sleeve ot the plug and

the testing ring of the jack, and also includ-
ing the ﬁI st mentloned non-inductive resist-
ance coll and also the seld source of current

supply, the said supervisory lamp thus con-

nected and arranged being adapted to shunt
out the line lamp when the plug is 1nserted
and the line circuit closed, and the said
shunt being adapted to lower the resistance

~of the supel"nsory Jlamp circuit sufliciently

95
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to cause the supervisory lamp to light when
the plug 1is 1neerted and the line circuit
closed. |

3. In a telephone system, the combination
of a substation having a hook-switch ‘Id(lpt
ed to support a receiver, a subscriber’s line
leading from said substation and adapted to
be closed by the removal of the receiver from
said hook-switch, a central station having a
spring jack connected with the terminal of
said subscriber’s line, said spring jack being

a plug adapted for insertion 7 with a testing ring

substation adapted to support

989,768

, eentml source of cur-
rent supply eermenenﬂy connected with the

line, an 1mpedance coil in one of the con-

duewrs leading from said source ‘of current
supply to the 1111e a line relay in the other

conductor leftdmo from said source of cur-

rent supply, a line lamp associated with said '

relay and having a local circuit adapted to
be closed when the armature of the relay is

attracted, a non- inductive resistance coil lo-

cated in the local circuit of said line lamp, a

normally closed shunt around said resistance,
gaid shunt including the back contact a
armeature of
tive resistance coil located in said ehunt, a

d the
sald Ielev 2} second non-induc-

_sfmnd of the cord-circuit, and a SUPervisory

79

70

30
three-way cord-circuit having tip, ring and
sleeve contacts, a condenser In each tallﬂne‘ -

lemp in the third or sleeve strand of said
89

cord-circuit, the local circuit of said super-

VISOTY - lemp including the sleeve contact of

the plug and the testmﬁ ring of the jack, and
also meludme beth ef s*“ud nomn- 111duct1ve
resistance celle.

“J' in a telephone system, the combination
of two substations, a hook-switch at each
a Trecelver,
subseribers’ lines leading from said subeta-
tions to a central et.:ltlon sald lines being
closed when the recelvers are removed from
said hook-switches. condensers and bells in

normally closed bridges across the lines at

the substations, thzee -way spring jacks con-
nected with the lines at the central station, a
three-way cord-circuit having plugs adepted
for insertion in sald jacks, a condenser 1n
each talking strand of the cord- circuit, a
magneto generator at the central etetlon

adaj pted to be connected with the lines for
ringing said bells; two supervisory lamps in

I"-e thlrd or elee‘ve strand of said cord-cir-
cuit, a common battery

impedance coils between the battery and the

[ines, relays connected between the battery

and the lines, the said relays acting as re-
tardation for one side of the lines, line lamps
associated with said relays, and hevma local-
circuits adapted to be closed when the 1‘e1‘1ys

are energized and the armatures attraete&,.

nonmduetne resistance coils located in: the

local circuits of said line lamps, normally

closed shunts around said non—-lnductlve re-
sistance coils, non-inductive resistance in
each shunt, each shunt including the back
contact end the armature of one of said re-

lays, said shunts being open and the line
lamp circuits closed when the line circuits

are closed, said shunts being closed and the
Jine lamp circuits open when the line circuits
are open, the supervisory lamps operating
to shunt out the line lamps when the plugs
are inserted and the line circuits closed, and
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at the central ex-
- change permanently connected with the lines,
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the shunts, when the plugs are inserted and
provided with tip and ring contacts and also 4 the line circuits open, operetmcr to reduce
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lamps to light.
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‘the resistance of the supervisory lamp cir-

cuits sufliciently to cause the supervisory

5. In a telephone system, the combination

of a subscriber’s line, means for closing the

line circuit, a suitable source of current sup-
piy connected with the line, line signal ap-
paratus connected and arranged to be

~ brought into action by the closing of the

line circuit, supervisory signal apparatus con-

nected and arranged for shunting the line

signal in answering a call, and a resistance
serving as a shunt which, when closed by the
opening oi the line circuit, causes the opera-
tion of the supervisory signal. o
6. In a telephone system, the combination
of a signaling device, a suitable circuit for
said device, a source of current in said cir-
cuit, a resistance in said circuit sufficient to
prevent the operation of said signal, a shunt
around sald resistance, and a switching de-
vice for opening and closing said shunt, said
circult normally closed at said switch, the
resistance of said shunt when closed being
such that sufficient current may pass through
said circult to operate said signal. |
7. In a telephone exchange system, the

combination with a telephone line extend-

~ing from a subscriber’s station to an ex-
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~the lamps, a resistance interposed between '

change and terminating thereat in a line
jack, of cord-connecting apparatus for unit-
ing this telephone line with another for con-
versation, a relay at the exchange operable
from the substation, line and clearing-out
lamps, parallel conductors including the
lamps, a source of current for the line relay
and for the lamps, a resistance interposed
between the parallel conductors containing
the lamps and their source of current, a sec-
ond resistance included in a branch parallel
to the conductor containing the first re-
sistance, this branch being closed by the ar-
mature of the relay when unattracted, and
means whereby the cord circuit will include
the clearing-out lamp in circuit when con-
nection is being established with the line,
the armature of the relay serving to include
the line lamp in circuit when attracted.

8. In a telephone exchange system, the
combination with a telephone line extending

~from a subscriber’s station to an exchange
-and terminating thereat in a line jack, of

cord-connecting apparatus for uniting this

- telephone line with another for conversa-
55 tlon, a relay at the exchange operable from

the substation, line and clearing-out lamps,

‘parallel conductors including the lamps, a

source of current for the line relay and for

!

=

the parallel conductors containing the lamps
and their source of current, a second re-

sistance included in a branch parallel to the
conductor containing the first resistance,

this branch being closed by the armature of
the relay when unattracted, means whereby
the cord circuit will include the clearing-out
lamp in circuit when connection is being
established with the line, the armature of the

relay serving to include the line lamp in

circult when attracted, and a busy test
circult 1n part coincident with the.local line
signal circuit. - | o

9. In a telephone exchange system, the
combination with a telephone line extending
from a subscriber’s station to an exchange
and terminating thereat in a line jack, of
cord-connecting apparatus for uniting this
telephone line with another for conversation,
a relay at the exchange operable from the
substation, line and clearing-out lamps, par-
allel conductors including the lamps, a
source of current for the line relay and for
the lamps, a resistance interposed between
the parallel conductors containing the lamps

and their source of current, a second re-
sistance 1ncluded in a branch parallel to the

[

conductor containing the first resistance, this
branch being closed by the armature of the

cord circuit will include the clearing-out
lamp 1n circuit when connection is being
established with the line, the armature of
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relay when unattracted, means whereby the -

90

the relay serving to include the line lamp in

circuit when attracted, and a busy test cir-
cuit in part coincident with the local super-
visory signal circuit. '

10. In a telephone exchange system, a sub-
scriber’s line relay, a line signal lamp and a
resistance in a local circuit adapted to be
closed by said relay when excited, a super-
visory lamp, an operator’s connecting appa-
ratus adapted to bring the same into shunt
of said line lamp to extinguish the latter,
said supervisory lamp being adapted to re-
main unlighted because of said resistance

in the circuit, and a second resistance ar-

| ranged to be connected in parallel with the
first resistance by said line relay when its

armature 1s retracted, whereby the super-
visory lamp is illuminated by the Increased
current through said parallel resistances.

Signed by me at Chicago, Cook county,

Illinois, this 15th day of February, 1902.

ALFRED H. DYSON.

- Witnesses: ~ |
ArtHUR F. DURAND,
- Harry P. BAUMGARTNER.

Copies of this patent may be obtained for five cents each, by addressing the Cﬂmmissioner of Patents,
| - N | - Washington, D, C.” | |
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