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UNITED STATES

Tr &Il whom it may Concerr: .

. Be it known that I, WirLiam W. DEAN, 2
citizen of the United States, residing at St.

Louis, in the State of Missouri, haveinvented
5 acertainnew and useful Improvement inTele-
phone Systems, (Case No. 23,) of which the
following is a full, clear, concise, and exact
description, reference being had to the ac-
companying drawings, forming a part of this
10 specification. ‘

My invention relates to telephone-exchange
apparatusadapted particularly foruse in con-
nection with party telephone-lines.

" The prineipal feature of my invention re-
15 lates to switching mechanism under the con-
trol of the operator for including the calling-
generator in circuit with the signal of the se-
Tected subscriber.

20 in number to the subsecribers’ stations upon

a party-line have been employed for signal-
ing purposes. Such a system ig illustrated
in my application, Serial No. 622,264, filed
February 6, 1897, In said system eightring-
25 ing-keys are employed in connection with
each cord-circuit in addition to a master-key
adapted to connect sajd keys with the cord-
cireuit. Each key upon being depressed: is

: adapted to include ¢urrent of a particular |
. 30 character to which the calling apparatus at

the station corresponding to said key is re-
sponsive. o ‘

In party-line systems as equipped hereto-

fore the operator and calling subscriber are

35 both occasioned annoyanee and delay if for

any reason the called subscriber has to be

signaled again, as upon the_failure of said

subseriber to respond to the first signal, since

the operator after having made the connec-|
40 tion and signaled the called subseriber im-

mediately forgets the particular key that she

has depressed and the particular subseriber

of the party-line that has been called, and in

order to signal the called subscriber again

45 this information has to be refurnished to the
operator. ' : ’ )

The prineipal feature of my invention con-

sists in providing a plurality of connecting-

plugs each connected or adapted to be con-

so nected in the cord-circuit and each adapted

to direct signaling-current over the party
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telephone-line through a signal-bell at one of

‘the subsecribers’ stations . thereof, a master-

key being preferably employed to connect the
plugs with the source. of ecalling - current.

With such a system the operator after know-

ing the subscriber of a party telephone-line
with whom communication is desired inserts
one of the plurality of connecting - plugs
which is adapted to include signaling-current
to whieh the bell at the called-subseriber’s
station will respond and then depresses the
master-key to connect the calling-generator
in circuit with the plug. If, now, for any
reason the calling subseriber should wish to
have the called subscriber resignaled, the
operater merely depresses the single key—
the master-key. - = -

There are other features of my invention
which will be set forth hereinafter. )
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1 will explain.my invention in connection -

with the accompanying drawings, in which—

Figure 1 represents two metallic telephone-
lines connected with the central office, one of
which is a party-line, and switching appa-
ratus constructed in accordance with my in-
vention. Fig. 2illustratesa multiple-switch-
board exchange with metallie- circuit tele-
phone-lines connected therewith,oneof which
is' a party-line, and a modified form of my
improved switching apparatus at the central
office. ) ‘

TLike lettersand numerals refer o like parts

in both of the views.
Referring now more.particularly to Fig. 1,

" subscriber A is connected with the central

office by a single metallic-circuit line whose
limbs 1 and 2 are connected ‘with the short
and long line springs @' a* of spring-jack a
at the exchange. Subseribers B and B’ are
connected with the.party-line metallic eir-

cuit whose limbs 3 and 4 are connected with

the short and long line springs b b* of the
spring-jack b at the exchange. Each of the
substations is provided with an automatic
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telephone-hook ¢, receiver ¢/, transmitter c?, i

and call-bell ¢ .
A well-known type of line - indicator is

shown at the exchange, which is operated in

a well-known manner upon the removal of
the receiver fron any switch-hook at the sub-
seribers’ stations, which serves to coniplete

100
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~ of plug £, and the cross-eonductor 9,
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nected, respectively,
the receivers are supported by their hooks,. -
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e
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the bridge-conductor 3, provided at each sta-
tfon betweer the lmbs, of the eorresponding
telephone-line. ‘ -

The telephone-switch. hooks at stations B
and B’ are connected, respectively, with the

-Jimbs 4 and 3 of the party telephone-line, the

grounded bells at said stations being con-

with said limbs when

At the central office I have illustrated a
cord.cireuit comprising an answering-plug

.and connecting-plugs e and’ J. The tips of

the answering-plug and -connecting-plug .
are connected by strand 6. The sleeves of
82id plugs are connected by the strand 7, tip
of eonnecting-plu ge, and the cross-conductor
8. The tip of answering-plug d is connected
with the sleeve of plug e by the strand 8, tip
- Thus
the tips and sleeves of plugs d and f are ve-
spectively connected, while the tip and sleeve
of the auswering-plug are connected, respec-
tively, with the sleeve and tip of the con-
necting -plug‘e. In g bridge between the
strands 6 and 7 1. have included g retarda-
tion-doit g and battery ¢'. . Between said

" bridge and the ‘answering-plug T have shown
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‘telephone-line,

a elearing-out indicator g% In the strand 6 re-

8ponsive to the switching apparatus at the

ealling - subseriber’s station. Between said
bridge - conductor ang -conneeting - plugs I
‘have included a second clearing-out indicator
¢ in strand 6 responsive to the switehing ap-
paratus at the called- subseriber’s station.
key ks included-in the strand 7. The
key is provided with contact portion 4/, in-
sulated therefrom and connected with the
calling - generator 4. -The operator is pro-
vided with a listening-key % in a bridge be:
tween the cord strands, Upon the depres-
sion of the key 7 the generator is connected
withthe branch 10, extending from the strand
7 between the normal ‘contact-anvil of the
key % and the connecting-plugs., Upon the
operation-of the key
tor is thus connected with the tip of plug e
and sleeve of plug /. T

Subseriber A, desiring ecommunication with
subseriber B, signals the operator, who after
having inserted the answering-plugin the eall-
ing-subseriber’s spring-jack and depressed
her listening-key to ascertain the connection
desired inserts the connecting-plug—in this
ifstance plug J—into the spring-jack of the
party-line and depresses the ringing key or
switeh A, whereby the calling-generator ¢ is
included in cireuit with the signal-bell at the
called station, the path taken by the calling-

- current following conductor 10, a portion of

conductor 7, tip of plug ¢,

cross-conductor$,
sleeve of plug 7,

line-spring 02, limb 4 of the
the portion of she bridge-eon-
ductor 5 connecting the switeh-hook with
the limb 4 of the party-line, the-switeh-hook,
and the grounded bell. The signaling-cur-
rent can follow no other path, since the strand
7 is broken.: ' :

' and grounded call-bell

' the sleeve of the remaining connectin
| /5 connected with:the tip of plug e in its nor-.

or switch fithe genera-

-spring-jacks are connected

If the calling subseriber ghould desire coni-
wanieation with subseriber B’ of the party- ,
line, the operator ingerts the connecting-plug 70
einto the spring-jack ¢6f said line, whereby
upon the depression of ‘the ‘rin ging-key cur-
rent from the calling:generator is directed '
over conductor 10, a pertion of conductor 7,
tip of the connecting-plug- ¢, limb 3 of the .75
telephone-line, a .portion of the bridge-coms .
ductor 5 at statien B’, the telephone-switeh, .
at said station. The
i-can follow no other
is broken and sinee 8o

g-plug

current from generator
path, since the strand 7

mal position, has no other electrical connee- -
tipn when said plug is idle. i IR
If the ecalling subscriber should desire to 85
have the called subseriber resignaled S
for example, in case the called subscriber,
should fail to respond to the first signal—or
if the calling subscriberafter having finished
one conversation should immediately desire 90
to speak ‘again to the called subscriber, he -
Vibrates his switch-hook to rapidly operate.
his clearing-out signal g% which indicates to -
the operator that it is desired to have the
called subseriber resignaled. o
In systems heretofore in use where the
called subscriber wasconnected with a party-
line it was necessary that the operator be -
again informed of the particular subscriber:
of the party-line who was to be resignaled.
In the present system the operator merely
depresses the ringing-key upon the rapid op- -
eration of the ealling-subseriber’s clearing-.
out signal, the proper connecting-plug being
inserted to direct calling-current to the called-
subseriber’s signal-bell. _ ' e
Referring to Fig. 2, I have illustrated a "
multiple - switchboard system employing a -
cord - connecting apparatus. embodying my .
invention. . The -instruments employed :at 110
the substations are similar to those-employed
in the system shown in Fig. 1, the bellshe - .
ing; however, preferably of high resistance. .
The.circuits are somewhat modified, the bells
being included in ground branches perma~
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‘ RIS
nently connected with the bridge-conductors: L
5, while condensers [ are included ‘in the: -
bridge-conductors, whereby battery-current
from the centralized battery 'm is directed. -
through the transmitters. S 120
The line-signals shown form no part of my- .
present invention, their operation being well i

understood by those skilled in the art.

* The spring-jacks 1° and 1" are disposed at - i
one board, while the spring-jacks 2% and gb 12§
are disposed at another board. Jacks 1*and :
2* are provided with ‘netallic- thimbles o3 as, -
while jacks 1¥ and 2v are provided with me-
tallic thimbles * 33,. these thimbles being -
connected in multiple and grounded. The 13
in multiple with
their respective.telephone-lines. - Cord strand -
6 containg repeating-coils m’ m?, while cord
strand 7 inéludes repeating-coils m®mf, The -
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battery m is connected at one terminal be-
tween the coils m' m?and at the other termi-
nal between the coils m® m* This arrange-
ment is well-known to those skilled in the art.
A third strand 11 connects the third contact
portionsn of the plugs, which engage the me-
fallic thimbles when the plugs are inserted in
the jacks. Clearing-out indicators g* ¢° are
included in this strand.

I do not deem it necessary to ‘deseribe the
operation of the clearing-out annunciators,
as they form no part of my present invention.
included in the ground
branch from strand 11. :

1 preferably operate the ringing-key h au-
tomatically by means of an electromagnetic
circuit-controlling device, such as is shown
and described in my application, Serial No.
607,126, filed September 28, 1896. For this
purpose I include an electromagnet h?in cir-
cuib with the conductor 11, the armature of
the magnet supporting the ringing key or
switch £, this magnet being energized upon
the insertion of one of the connecting-plugs
into a spring-jack. When the plug is in-
serted, current is directed from the battery o
through the said magnet, contact portion n
of the inserted connecting-plug, through the
relay p, constituting a portion of the line-in-
dicating apparatus, to ground. "In this in-
stance the key & is composed of two strips h®
Bt of spring metal insulated from each other.
Strip h®is connected with tip of plug f, while
strip bt is connected - with sleeve of plug e.

Upon the attraction of the armature of the

magnet h? the key h is limited in-its down-
ward movement by the post g, the strips R?
T4 being thereby brought into engagement
with the generator-contacts 15 hé,respectively,
whereby the generator or souree.of calling-
current 7 is included in cireuif with the in-
serted connecting-plug and the corrésponding
limb of the telephone-line engaging”the ter-
minal of said plug connected with the gener-
ator, whereby the bell at the selected station
isoperated. When the ringing-switchig thus
engaged by the post
freed from all contacts except the generator-
contacts to open the cord-eircuit between the

_connecting-plugs and batterym, whereby cur-
rent from the generator is prevented from |
passing over the remainder of the eord-eir-

cuit and by way.of battery m to the bell
at the remaining and uncalled station of the

- party-line or to prevent the generator from

being short-circuited by ground m°.

The ealled subscriber in response to the sig-
nal removes his telephone *from its hook,
whereby the current from the generator finds
a return path to ground m? at the central of-
fice, the new path for {he generator-current
offering less resistance.- The obstructing por-
tiongis mounted upon the armature of a mag-
net r, traversed by the calling-current, and
when said magnet is operated by reason of
the increased current passing through the

same upon theremoval of thecalled-subserib-

g, the strips A® are.

er’s telephone from its hook said obstrue- -

tion ¢ is removed from the path of the key,
permitting the springs h® h* to come in con-
tact with the contact-anvils beneath the same
to complete the continuity of the cord-eir-
cuit and to disengage the said springs from

the generator-contact-s to remove the genera-

tor from line. The tip of pluge is grounded
at mf. A test-conductor-12 normally con-
nects the tips of the plugs, said conducétor
terminating in the normal contact of spring
73, connected with tip of plug f. Both tips
of the connecting-plugs are thus grounded,

| the operator being thereby enabled to use

either one for the purpose of testing. If the
line called for should be in use at another
board, this fact is evidenced upon an appli-
cation of either connecting-plug to the thim-
ble of the jack at the board where the call is
made. In testing the battery o0 at the-board
where the line may be in use finds a path
through said thimble, the tip of the applied
connecting-plug, strand 6, repeating-coil m?,
to ground m?, the test being manifested by &
click in the operator’s telephone.

The terms ¢« gnswering-plug” and “con-
necting-plug”-are well recognized in the art

of telephony as descriptive of distinet por-.

tions of the cord-connecting apparatus. The
answering-plug is that plug-used by the op-
erator to establish connection between- the
calling-subscriber’s
apparatus and through the medium of which
the operator connects her telephone in cir-
cuit with the calling-subseriber’s telephone,

whereby the connection desired by the sub-
seriber may be ascertained. The connecting-.

plug is the plug by which the called-gubserib-
or’s line is included in circuit with the cord-
circuit and the calling-subscriber’s line and
through the medium whereof the ringing-cur-
rent is included in circuit with the called-sub-
seriber’s signal-bell. In the claims I use the
terms °‘connecting-plug” and “answering-
plug” in the sense as pointed out above. In
the claims I speak of °¢ grounded branches ”
at the subseribers’ gtations and ““a grounded
source of calling-current” in the sense that
cirenit is completed throngh them Dby &
grounded return or additional conductor in-

‘dependent of the telephonic eircuit.

In. the claims I use the term “gignal-bell”
in the sense of any signal-receiving ‘gppara-
tus located at the subseribers’ statious.

It is obvious that my invention may be ap-

plied to other systems than those herein

shown and that modifications may be readily

made without. departing from the spirit of
my invention. I do nob therefore desire to
be limited to the precise system of circuits
and apparatus herein shown and described;
but, T
Having thus described my invention; I
claim as new, and desire to secure by Letters
Patent, togéther with such modifications as
may be made by those skilled in the art, the
following: ‘ '

line and the operator’s
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rality of conneecting -

.the signal-bell thereat, the bells at

598,
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1. In a telephone - exchange system, the [ telephone-line extending from the exchange,

combination with a telephone-line and a party
telephone-line extending from the exchange,.
of a cord-circuit for forming a continnation
of the first-aforesaid telephone-line; a plu--
plugs, each severally

adapted. to connect the cord-circuit and the

first-aforesaid telephone-line with the party

telephone-line, signal-bells at the subsocrib-
ers’ stations of the party-line, and a soutce
of signaling-eurrent connected or adapted
to be connected with each connecting-plug,
each connecting-plug eorresponding to a sub-
seriber’s station of the party-line and adapted
to include signaling-current in cirenit with
the re-

- maining station or stations being irrespon-

20

25,
~rality of connecting -

30

35

‘sive to.thesignaling-current thus included in

circuit with the bell at the selected statign,
substantially as described. S

2. In a telephone - exchange system, the
eombination with a telephone-line and 4 party
telephone-line extending from the exchange, -
of a cord-circuit for forming a continuation
of the first-aforesaid telephone-line, a plu-.
plugs, each severally
adapted to connect the cord-cirenit and the
first-aforesaid telephone-line with the party
telephone-line, signal-bells at the subsecrib-.
ers’ stations of the party-line, a souree of sig-
naling-current connected or adapted to be
connected with each connecting-plug, each
eonneeting-plug’corresponding to asubscrib-
er’s station of the Party-line and adapted to
include signaling-current in eireuit with the.
signal-bell thereat, the bells at theremainin g
station or stations being irresponsive to the.
signaling - current thus included in cireuit

. with the bell at the selected station, and

40

switching mechanisin for connecting the

~source of calling-current with or disconneet-

45

ing it from ‘the connecting-plugs, substan-
tially ‘as deseribed. » Lo

3. In a-telephons - exchange system, the
combination with a metallic party telephone-

- line circuit connected at the central.office

with a line or spring jack switch having two
substations connected therewith, each limb

of the line having'a signal-bell connected in

50

circuit therewith at each subseriber’s station,

-~ a source of calling-current, a cord-circuit for
" conneeting subscribers for conversation hav-

55
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.ing two strands, and eonnecting- plugs form-

ing a part thereof, each -connecting-plug be-
ing provided with two dissimilar contaet por-
tigns as a tip and a sleeve and adapted for
insertion in said spring-jack switeh,, the tip
and sleeve of one plug being. connected re-
spectively with the sleeve and .tip ;of the
other plug, each of said plugs corresponding
to one substation and adapted to-direct cur-

- rent in cireuit with -the -signal-bell thereat,

. conneoted with the aforesaid source of ' call-
-ing-current, substantially as described.

65

said plugs being connected or adapted. to be

40 Inoa telephone - exchange system,. »the-_i

combination with a telephone-line and aparty

of a cord-cir¢uit, an answgring-plug and a

plarality -of connecting - plugs connected
therewith, the answering-plugbein g provided

70

for connecting the cord-circuit with the first- .

aforesaid telephone-line, while each of said.
5718 provided for connecting

. conneeting-plugsTis

the party-line with the eord-circnit and the

other telephone-line, signal-bells at 'the sub- -
scribers’ stations of the ‘party-line, and &

source of signaling- ¢urrent connected -or
adapted to be connected with each connect-
ing-plug, each connecting-plug correspond-
ing to a subsecriber’s station of the party-line

at the remaining station or stations being
irresponsive to the signaling-current thus in-
station, substantially.as described.

combination with a metallic party telephone-
with a line or spring jack and having: two

circuit therewith at each subscriber’s statiom,
a source of calling-current, a eord-cireunit for

ing a part thereof,

direct current in circuit with the signal-bell:
thereat, said

controlled -thereby and.adapted to eonnect

cuit-controlling
of said key whereby the kéy is limited in its

minal of the source of calling-current, and a
magnet » controlled by the apparatus at the

said portion : | _
: key whereby the sotrce of calling-current is

" 6. In a multiple-switchboard system, the

combination with two or more switchboards
at the central office, of a telephoneé-line, and.

line-jacks at all of said switchboards, a cord-
circuit for forminga continuation of the first-

to connect the téelephone-line and cord-cireuit

the subseribers’ stations of the party-line, &

ing-plug, each connecting-pl ugcorresponding

cuit with the signal-bell thereat, the bells.at

9. In a telephone - exchange system, the

line circuit connected at the central office’

ing two strands, two connecting-plugs form-
" each of said pligs corre-
sponding to-one substation and adapted. to

the source of calling-current with said plugs, -
means. for closing cireuit through said cir- .

device whereby 3aid key is =~
operated, a‘portion ¢ interposed in the path -
“110.
motion and brought into contact witha ter- -

called subscriber’s station adapted to remove -
¢ from the path of the ringing-.

aforesaid telephone-line, a plurality of con- .
necting-plugs, each severally being adapted .

'source of signaling-current connected or.
a‘dapted‘ to be connedéted with each . conneet--.

and adapted to include signaling-current in - :
circuit with the signal-bell thereat, the bells *

‘8s
- cluded in circuit with'thé bell at the selected:

substations conneeted- therewith, each. limb
of the line having a signal-bell connected in
: ; > -Gl 95 ¢
connecting subscribers for conversation hav- " -

100,

plugsbeing connected oradapted -
to be connected with the aforesaid source of
calling - current, an electromagnetic circuit--
controlling device having a ringing - key h

Tos

g

removed fromline, substantidlly as described.

120

a party telephone-line; each connected with -

12§

'with the party télephone-line, signal-bells at -

x’;éz

| to a subseriber’s station of the party:linre and
adapted to include signaling-current in. eir-’
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the remaining station or stations being irre-
sponsive to the signaling—current thus in-
cluded in eircuit with the Dell at the selected
«lat’.m, a test portion asa thimble associated
+ith each line-jack connected with the party
ielephone-line, & portionof a test-circuit con-
nected or adapted to be connected with each
of said test portions, and test portions upon
cach of said connecting-plugs, the remaining
portion of said test-cireuit being connected
with one of the test portions of a connecting-
plug, the test portionsof the connecting-plugs
Deing or adapted to be electrically connected,
substantially as described. .

7. In a telephone - exchange system, the
combination witha telephone-line and a party
telephone-line extending in two limbs from
the cxchange to two substations, of a ground-
¢d branch from each limb of the party-line,
one branch being located at each substa-
tion, signal-bells included in the grounded
pranches, a cord-eireuib for forming a con-

tinuation of the ﬁtsh-aforesa{d telephone-line,

ed to conneet the cord-circuit and the first-
aforesaid telephone-line with the party tele-
phone-line, and a grounded source of calling-
ourrent connected or adapted to be connected

plug being adapted to direct the calling-cur-
rent over one limb of the party-line to oper-
ata ithe signal-bell at one station, while the
other connecting-plug is adapted to direct
calling - current over the other limb of the
party-line to operate the signal-bell at the

-station may be selected and alone operated,
substantially as described.
Inwitness whereof I hereunto subseribe my
name this.8th day of July, A.D. 1897, -
' ILLTAM W.DEAN.
Witnesses: - .
W. E. HARKNESS,
FrED R. MOTT.

two connecting-plugs, each, severally, adapt-

with each connecting-plug, one connecting- -

otherstation, whereby the signal-bellat either:

(43

25-

30

35



