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UNITED. STATES

PATENT OFFICE,

JOHN I. SAB_IN AND WILLIAM HAMPTON, OF SAN FRANCISCO, CALIFORNIA.

TELEPHONE SYSTEM.

SPECIFICATION forming,‘parf of Letters P}a.tkent No. 536,233, dated March 726, 1895.
Application filed November 9,1894, Rerial No,528,326, (No model,) ‘

- To all whom it may concern:
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"Beitknownthat we, JOENT. SABIN and WIL-
LIAM HAMPTON, citizens of the United States,
residing at San. Francisco,in the county of
San Francisco and State of California, have
invented a certain new and useful Improve-

ment in Telephone Systems, (Case No. 12,) 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. . '
Qurinvention relates to a telephone system,
and more particularly to a system to be used
in connection with divided boards.
The object of our invention is to facilitate
the making of connection between subserib-

ers, and to decrease the time required for mak-

ing such connection. ‘ -
In the preferred embodiment of our inven-
tion theincoming spring jacks are divided up

~among a number of boards, according to the
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. connection with the called subscriber.
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divided board plan. -Thatis, the spring jacks
belonging to, say, two hundred subseribers,
will terminate at oneof the boards, while the

spring jacks belonging to another two hun-

dred subscribers will terminate at a second
board, and so on. At each board a series of
spring jacks is provided, the spring jacks be-
ing connected through trunk lines. Af each
board is stationed an operator whose duty it
is to receive -the incoming calls of the sub-

‘seribers of her board and make connection by

means of a pair of plugs and cord between
the subscriber’s line and one- of the trunk
lines, which will be used in completing the
If the
called subseriber be at her own board, she
will insert-one of the plugs of her cord set in
the spring jack of the calling subseriber, and
the other plug in a trunk line spring jack
which terminates at that same board in a
trunk line plug. At each board is provided
a second operator whose duty it is to attend
to the trunk line plugs only. The second op-
erator takes up the plug corresponding to the

truuk line which has been connected with the

calling subscriber, and inserts the same in the
spring jack of the called subseriber, thus com-
pleting the circuit between the calling and the
called subscribers. . If the called subscriber
be at anether board of the-exchange, the first

-operator—whom we will hereinafterdesignate

ag operator No. I—after inserting a plug in
the spring jack of the calling subscriber, in-
sertsits mate in the spring jack of a trunk line
extending to a plug at the board of thecalled
subscriber, and the seecond operator thereat—

-whom we will hereinafter designate as oper-

ator No. 2—picks up this plug and inserts it
into the spring jack of the called subscriber.
If the called subseriber be at a different ex-
change, operator No. 1 will insert the second
plug of her pair into a spring jack which ter-

‘minatesin a plug at the distant exchange on

the board of an intermediate operator—who

will be designated hereinafter as the assistant -

operator. The assistant operator inserts the
plug in a spring jack of a trunk line which
terminatesin a plig at the board of the called
subseriber, and operator No. 2 at his board in-
serts the plugin the spring jack of ‘the called
subseriber, thus  completing the connection
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between the calling and the called subseribers. .

In order that the operator No. 1 may know

into which particular spring jack of a set her.

second-plag should be inserted, talking cir-
cuits are provided, by means of which she may

'switch herself into communieation with oper-

ator No. 2 at her own board, or with’operator
No. 2 at any other board of the exchange, or
with the assistant operator. The trunk lines
which extend between the boards of a single

.exchange, or between the boards of an ex-
change and the board of the assistant oper-

ator at that exchange, we designate as local
trunks,and in the system we have illustrated
herein ten local trunk line plugs are provided
at each board which are connected in multi-
ple at each of the other boards of that ex-
change with a series of ten spring jacks. A
second set of ten local trunk line plugs are
provided at each board and extend to a se-
ries of ten spring jacks provided at the assist-
ant operator’sstation. At the assistant oper-

“ator’s station are provided, besides the series
of local trunk. spring jacks—one series for

each of the boards at that exchange—a num-

‘ber of plugs connected with main trunklines

extending to the other exchanges. }
-In the system illustrated herein we provide
at the assistant operator’s board a series of
twenty -main_trunk line plugs extending to
each of the exchanges of the system, each of
the trunk lines being connected with a spring
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jack upon each of the boalds at the distant
exchange.

We w111 describe our invention more in de-
tail in connection with the accompanying
drawings, in which—

TFigure 1isa diagram of atelephone system
embodying our invention. Fig. 2 is a dia-
gram illustrating the subscribers’ apparatus.
Fig. 3 is a view of the vertical portion of the
switch board provided at one of the sections
of the divided Loard system, as employed in
practice. Fig. 4 is a view of the horizontal
portion of the board. Fig. 5 is a similar view
of the vertical poxtion of the assistant oper-
ator’s board. Fig.6isa vxew of the horizon-
tal portion thereof.

Like letters and numerals refer tolike parts
in the several figures.

Referring more particularly to Fig. 1, the
subsecribers’ lines terminate in spring jacks
provided at several boards. For instance,
the subseribers whose numbers run from six
hundred-to seven hundred and ninety-nine,
terminatein sprivg jacks a provided at board
1, while the subseribers whose numbers run
from eight hundred to nine hundred and

_ninety-nine terminate in spring jacks pro-

vided at another board, there being as many
divided boards at the exchange as there are
multiples of two hundred subseribers con-
nected with the exchange. At each of the
divided boards is provided a number of pairs
of plugs and cords, a pair of plugs ¢ ¢’ con-
nected Ly the strands ¢? ¢® being shown at the

first board, while a pair of plugs d d’ connect-.

_ ed by strands d? d® are shown at the second
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board. At the first board isshowu a series of
plugs ¢, which are connected with a series of
spring Jackse’ provided at the first board, and
also with a series of spring jacks ¢* prowded
at the second board. If there are more than
two boards in the exchange a series of spring
jacksissimilarly provided at each of theother
boards, and connected with the plugse. Like
wise upon the second board is provided a se-
riesof plugse! connected with aseriesof spring
jacks €® at the second board, and with a series
of spring jacks ef at the first board; similar
series of spring jacks being provided at each
of the other boards of the exchange if there
be more than two. A series of pluy sfls pro-
vided at the first board and extends to spring
jacks f’ provided upon the board of the as-
sistant operator of the exchange A. Like-
wise a series of plugs f2 is provided at the

second board and exteunds to a series of spring |

jacks f3 at the board.of the assistant operator

A. Upon the first board a series of spring:
jacks ¢ is provided, connected with main:
trunk lines extending to the plugs g’ provided |

at the board of the assistant operator B. A

corresponding series of spring jacks ¢® pro--
vided at the second board, and connected |
with the same setof trunk lines extending to
the plugs g’ at the board of the assistant op-
erator B. Spring jacks ¢g® are provided at the
first board extending to a series of plugs at

the board of assistant operator C, a similar
series of spring jacks ¢! being provided at
thesecond board and connected with thesame
set of trunk lines. For clearness the station

-of the assistant operator C is not shown in

Fig, 1.

At the board of assistant operator A are
provided plugs & which extend to spring jacks
n’ at the first board of station Cand to spring
jacks h? at the second board, the spring jacks
being thus multipled upon each board at sta-
tion C. Likewise plugs h®are provided at
the board of assistantoperator A and are con-
nected through trunk lines with spring jacks
h* at the first board of station B, and with
spring jacks A° at the second board of station

B, being thus multipled upon each of the

boards at station B.

The plugs ¢ are provided at the board of
assistant operator B and are connected
through trunk lines 4’ with spring jacks 2% ut
the first board of station C, and with spring
jacks 7® at the second board of station C, be-
ing thus multipled upon each of the Loards
at station C. The subseribers’ lines extend-
ing to board 1 atstation C terminate in spring
jacks 7%, while the subscribers’ lines extend-
ing to the second board at station C terminate
in spring jacks ¢%. At the first board is pro-
vided the cord set 4% of operator No. 1, and at
the second board is provided the cord set 77
of operator No. 1 at that board. At the first
board of station C is provided a series of
plugs ¢ which extends to a series of spring
jacks 4% at the first board and a series of
spring jacks ¢'° at the second board. Like-
wise at the second board is provided a series
of plugs ! extending to a series of spring
jacks ¢ at the second board, and a series of
spring jacks 4% at the first board. A series
of plugs " extends from the first board to
spring jacks provided at the station of assis-
tant operator C, said station being omitted
from‘the drawings for clearness. Likewisea
series of plugs ' at the second board is con-
nected with a seriesof spring jacks upon the
board of the assistant operator C.

The subseribers’ lines extending to the first
board at station B terminate in a series of
spring jacks %, while thesubscribers’ lines ex-
tending to the second board terminate in a
series of spring jacks k’. At board 1 is pro-
vided the operator’s set k% and at board 3 is
provided a similarset k% At thefirst board is
provided a series of plugs k'extendingto a se-
ries of spring jacks k54t the board of assistant
operator B. Likewise, a series of plugs k% ex-
tend from the second board to a series of
spring jacks k7 at the board of assistant oper-
ator B. The other series of plugs and spring
jacks at station B are omitted for clearness.

We will now describe the manner of mak-
ing connection between acalling and a called
subscriber.

Suppose the subsceriber No. 705, whose line
terminates in a spring jack at the first board
of station A, desires connection with the sub-
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scuber No. 701-whose line terminates at the

.same board. The calling subscriber removes

his telephone from its hook and thus conveys
to the central station the call for conneection.
‘Wehave not illustrated the calling feature in
the present instance, but prefer to employ the

- arrangement of eircuits for the calling appa-

10

ratus as deseribed in Letters Pa,tent No.

518,331, dated April 17, 1894, Operator No.
tat the first board notmv the signal conveyed
by the individual indicator of the calling sub-
seriber, inserts one of the plugs ¢ of her cord

et in the spring jack I of the calling sub-
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seriber No. 705. She then bridges her teéle-
phone into circuit and receives the number of
the called subscriber—701.  Noting by the
number that the called subscriber is con-
nected at her own board she depresses a key
tothrow herself into speaking communication
with operator No. 2 at her own board, and re-
peats thenumber, “701.” Operator No. 2 in-
forms operator No. 1 as to what loeal trunk
line will be. employed for making the connec-
tion, and supposing the trunk hue to be No.
1 ehe will reply merely “one.” . Operator No.
1 will then insert the remaining plug ¢’ of her
cord set in the spring jack.l of local trunk
No.1.. Operator No. 2 then takes up-the pluv
B belongmg to local trunk line No. 1 and in-
serts it in spring jack I8 of the subseriber No.
701, thus completing the connection between
the calling and called subscribers. - Suppose,

however, the calling subseriber, 705, instead

of desmncr connection with a sub‘;cmber at

_his own boald desires connection with a sub-

seriber at the second board, say subscriber
No. 903. After operator No. 1 bridges her

telephone into circnit with the calling sub-.

seriber and receives the number “903,” she
throws herself into communication with oper-
ator No. 2 at the second board, and repeats
the number “903.” Operator No 2 then in-

. forms her of the number of the trunk line to

45

. ‘merely says “two.”

be used for naking the connection; and sup-
posing trunk line No. 2 is to be employed she
.Operator No. 1 at the
first board then inserts plug ¢’ in spring jack
I of the trunk line No. 2, and operator No. 2

.at the second bioard ta,kes up the plug B of

trunk line No. 2and inserts it in spring jack

18 of subseriber No: 903, thus completing the

.connection:

6o

65

Suppose the calling sn bscmber desires con-
nection with a subscnber at another station,
say subseriber No. 701 whose line terminates
at the first board of station B; operator No.
1 at the first board of station A after having

received the number, “B 701,” of the called.

subseriber, and knowing that the subseriber’s

line thusterminates at station B, throws her-

self into ecommunication with the assistant
operator at station B and repeats the number,
“701.” Assistantoperator B informsherasto
what trunk line may be used in making the
conneection, and supposing trunk line No. 2is
tobe employed she merely says “two.”” The

.operator No. 1 at the first board of station A

[

then inserts her plug ¢’ in spring jack 7 be-
longing to main trunk line No. 2. Theassist-
ant operator B then throws herself into com-
munication with operator No. 2 at the first

board of station B and repeats the number

“701.” Operator No. 2 then informs her what
local trunk line will be used in making the
connection, and supposing trunk line No 11
istobe employed says merely “ eleven.” The

70

75

assistant operator B then‘inserts the plug I8 -

belonging to the main trunk line No. 2 into
spring Jaok I of the local trunk line No. 11,
and operator No. 2 inserts the plug I mto
spring jack I' of the called subseriber No. 701
thus completing the connection.

Should a-subseriberat station B desire con-
nection with a subsériber at station A, the con-
nection would have to be made thlough the
board of assistant operator A. Thus suppose
subseriber No. 701 at the first board of station

.B desires connection with subseriber No. 705

at the first board of station A; the subscriber
701 having called, operator No 1 at the first
board of statxon B inserts one of her plags %8
in spring jack I!! of subseriber 701, and then
throws herself into communlcatlon with as-
sistant operator A, who informs her as to the
number of the trunk line to be employed in
making the connection. Supposing the trunk
line to be No. 3, the other plag %°of herset is’

inserted in s'prln jack I® of main trunk line

No. 8. - Assistant operator A throws herself
into commumcatlon with operator No. 2 at
the first board, and, being informed that loeal
trunk line No. 12 will be employed for making
the connection, inserts plug{® of main trunk
line No. 3 into the spring jack ¢ of local
trank No. 12. Operator No. 2 at the first

8o
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board then takes np the plug I and inserts -

it in spring jack [ of the called subseriber,—
705, thus completing the connection.
operator No. 1 at each board thus .attends
only to the calls sent by the calling subserib-
ers and makes connection between the line
of the calling subsecriber and the trunk line
which is to be employed in completing the

The. ‘

I10

connection, the connection being completed

by an operator No. 2. - If the callmfr and the

-called subscribers are both eonnected with

the same exchange, but two operators are re-
quired to make the connection—that is an
operator No. 1 and an operator No. 2. If, how-
ever, the calling and called subsecribers be
connected with dltferent stations, three oper-

ators. are required for making the connec-

tion,—that is, an operator No. 1 an assistant
operator at the station of the called sub-
scriber, and an operator. No. 2.

We will now describein detail, by 1eference

115

Xz20

12§

to Fig. 2, the central station apparatus em-- .

ployed in making econnection between thesub-
scribers. .

The subseriber’s line terminatesin a spring
jack m upon the board, a battery and individ-
ual indicator bemcr_lncluded in a bridge be-
tween the two limbs of the line, the indicator
being operated when the subseriber removes

130
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his telephone from its hook, as described in
the Letters Patent hereinbefore referred to.
The operator’s plugs m’ m? are connected by
a sleeve strand m® and a tip strand m4, a con-
denser m” being included in the tip strand m?*
The operator’s telephone set m® is adapted to
be bridged between the two strands m® m?
when the lever m” is thrown to the left, as
shown in dotted lines, the contacts m® m’ con-
nected to the opposite sides of the telephone
setbeing thereby braonghtintoconnection with
the springs m' m!* which are connected, re-
spectively, to the opposite strands m* mt. A
contaect m™ is provided, adapted to make con-
tact with the spring m!" when the lever m’
occupies its position to the right, asshown in
dotted lines, to thereby short-cireuit the con-
denser m® Between the tip strand m*and
ground is provided a batteryn and a self-re-
storing indieator n’, while a ground connec-
tion »? is provided from sleeve strand m?, a
coiln® being preferably included in the ground
connection to balance the line. The main
trunk line No. 1 extends from a spring jack
n? to a plug »° normally resting in a socket n®
at the station of the assistantoperator. Ina
ground connection from the tip strand »’ of
the trunk line is provided a self-restoring in-
dicator #°® and a battery n’. The plate or

socket n® upon which the plug 7° normally

rests is connected with tip strand n” of the
trunk line, and makes connection with the
sleeve of the plug n’ to thus close the tip
strand n7 and the sleeve strand n° together
when the plug #° rests in its socket. When
the plug m? is inserted in the spring jack nt
of the main trunk line, the circuit of battery
7? is closed through theindicatornf, tip strand
n of the trunk line, tip strand m* of the cord
set,through the calling subseriber’s telephone
line to the sleeve strand m?® to ground by the
ground connection 7% The local trunk line
No. 18 terminates in a spring jack o at the
board of the assistant operator, and in.a plug
o’ atoneof the divided boards of the exchange,
a condenser 0% being included in cirenit in
the tip strand o® of theline. In a groundcon-
nection from the tip strand o® is provided a
self-restoring indicator o* and a battery o®
Akeyoisprovided,adapted, when depressed,
to bridge the calling generator o between the
tip strand o® and the sleeve strand o%. The
spring jack o is connected with the sub-
scriber’s sub-station apparatus, preferably in
accordance with the Letters Patent herein-
before referred to.

‘When the calling subseriber removes his
telephone from its hook, the individual indi-
cator is operated, and operator No. 1, observ-
ing the indication, insertsone of the plugs m’
of her cord setin spring jack -mof the calling
subscriber. She then throws the lever m' to
the left, as shown in the drawings, to bridge
her telephone set m® into cireuit and receive
the number of the called subseriber; and sup-
posing the number of the called subscriber to
be 901 at station B, she hears “B 901.” She

536,233

then throws the lever m” to a vertical position
to eut out her telephone set and throws her-
self into communication with the assistant
operator at station B,and repeats the number
“901.” Theassistantoperator Btheninforms
her as to the number of the main trunk line
to be employed, and in the present instance
merely says “one.” Operator No. 1 then in-
serts plug m? in spring jack n*. Until the as-
sistant operatorlifts plug n°® from itssocket 75,
the circuit of battery n is closed through the
indicator »’, tip strand m? of the pair of plugs,
tip strand »n7 of the trunk line to the socket
or plate nf thence to the sleeve of plug #’
through the sleeve strand n' of the trunk line
to the sleeve strand m? of the pair of plugs,
and toground by the connectionn®. Theindi-
catorn’ is thus actuated. As soon as the as-
sistant operator removes the plug »® from the
socketn’, thecircuitof battery nisopened and
the indication of the indicator n’ is changed
to inform operator No. 1 that the assistant
operator has completed the connection. The
operator No. 1 then throws the lever m tothe
right, thus bringing the spring m! into en-
gagement with the contact m'® and thus short-
circuits the condenser m5 The indicator n’
is now in a bridge between the strands m® m*
of the cord set and may serve as the clearing
out indicator of thecallingsubsecriber, circuit
being traced from the battery =, through the
indicator n’, spring m!, econtact m®, tip strand
m?, overonelimb of thesubscriber’s telephone
line, back by the other limb to the sleeve
strand m’,and thence by the ground connec-
tion n® to ground, and back to the battery #.
When the assistant operator receives thenum-
ber 901 of the called subseriber, she throws
herself into communication with the operator
No. 2 at the board at which the line of sub-
seriber 901 terminates,and repeats the number
“90L.” Operator No. 2 choosing local trunk
line No. 18 for completing the connection, says
merely “eighteen.” The assistant operator
then inserts the plug »n® in the spring jack o
of trunk line No. 18, and operator No. 2 in-
serts the plug o’ in spring jack o®of subscriber
901. She then depresses the key 0% thus
sending ealling currents from the generator
0" through the bell of the called subseriber.

When thelines of two hundred subscribers
terminate at each of the divided boards, the
lines from eight hundred to nine hundred and
ninety-nine thus terminating at one board it
will only be necessary in calling for a humber
between eight hundred and nine hundred to
givethetensand units, omitting the hundreds.
Thus, if the called subscriber be 831, the num-
ber 31 alone need be repeated, while if the
number of the called subscriber be 931, the
whole number—931—should be repeated. If
but one hundred subscribers are provided at
cach of the hoards it would be nedessary in
all eases only to repeat the tens and units of
each number.,

During the conversation the circuit of bat-
tery o° is closed through the indicator o4 tip
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strand o® of the local trunk line, one limb of
the subscriber’s line, through his sub-station

- apparatus, and back through the other limb

10
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20
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30

‘the ground connection n? to” ground.

-of his line to the sleeve strand o5 thence to

the sleeve strand 7! of the main trunk line
to thesleevestrand m®of the cord set, through
The
conversation having been completed the sub-
seribers hang up thelr' telephones, thus open-
ing the cu-emt through the sub-stations. The
cu'cmt of battery 05 is thus opened and indi-
cator o conveys to operator No. 2 the infor-
mation that disconneetion is'desited, and she
removes plug o’ from the spring jack o®. Like-
wise the c1rcmt of battery n is opened and
the indicator n’ conveys to the operator No.
1 the signal for dlsconneetlon whereupon she
removes plugs m’ m? from the spring jacksin
which they have been inserted. Thereplaec-
ing of the subscriber’s telephone on its hook

opens the circuit of battery n®and the indi-

catorn®is thereby caused to convey the signal
for diseonnection to the assistant. operator‘,
who removes the plug 7% from the spring
jack o of thelocal trunk line and replaces the
plug in its socket nS.

During conversation the’ battery n° dﬂd in-
dicator 'n8 are in.a circuit which may be traced
through tip strands n” and m* to the subserib-
er’s line and back through sleeve strand m?®
to ground by ground connectlon nA

We will now describe in detail the manner
in which the talking circuits or order wires

. are connected between the telephoue sets of
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‘the several operators. .

Receiver p and transmitter p’ of the opera-
tor No. 1, who mampulates the pluws m’ m?,
are counected in eircuit with a pair of hmbs
or mains p? p. The contact points p* p’ of a
series of sthches are connected, respecuvely,
with the mains p*p° Springs p®pfare adapted

to make contact with the contacts p*p° When'

a plunger p° is depressed. The springs p° p*
of one of the switches are connected in circuit
with the telephone set of operator No. 2 at the
same board.
are connected in cireuit, respectively, with the
telephone sets of each of the other operators
No. 2 at that station. Likewise the springs of
aswiteh are connected in circuit with the tele-
phone sets of each of the assistant operators of
the system; that is, the springs of one switch.
will be connected in cireuit with the assistant
operatorat exchange B; the springs of another
switeh with the ass1stant operatoratexchange
C, and so on. Thus there are as many ke§s
as there are divided boards at that exchange
plusthe number of distant exchanges. When
the operator No. 1 wishes to place herself in
communieation with any of the operators No.
2,or with the assistant operators,she depresses
the plunger of the switeh belonging to that.op-
erator and thus throws her telephone setinto
communication therewith. As illustrated,
the springs p® p7 of switch r are connected by
limbs 7 7%, with the receiver +® and the sec-

ondary 7* of the induction coil of the trans-.

The springs of other switches |

:subseriber.
termined what trunk line will be used, in-

mitter of assistant operator B. A second sec-
ondary coil 77 is provided in connection with
the primary of the transmitter induction coil
and is connected in circuit with the receiver
7% the secondary 74 and the receiver r® being
eonneeted with the incoming order wires,
while the secondary 75 and the receiver r°are
adapted to be connected in circunit with the
outgoing order wires,
containing the induction coil ° and receiver
7%is connected with the contacts 77 of the
switches, while the other side is connected
with the contacts75. Springs 7 71% connected

.with the opposite sides of the outfromor order

‘Onesideof thecireuit’
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wires, are’ adapted, when the plunver of a

switeh is depressed, to make connection with
the contacts 7 78, thus looping the induetion
coilrand the telephone receiver r%into circuit
with the outgoing order wire, the switch of
which is actuated. The opposite ends of the
induction.coil 7* are connected, respectively,
with a contact 7! and a spring iz upon each
of the switches, so that when the plunger is
depressed the secondcu'y coil 7* is shunted
about a short-circuit, which may be traced
through the contact ! and spring . The
springs r* 70 of the switch to the right, are
shown connected in circuit with the telephone
set of the operator No. 2 at the board of the
called subscriber. .

When operator No. 1 at the board of the
calling subscriber receives the numberof the
called subscriber, she depresses the plunger
of switchr, thus looping her telephoneset into
circuit with the receiver 73 of the assistant
operator, and repeatsthe number of the called
subseriber. The assistant operator having
determined which of the trunk lines she will

.employ in effecting the connection, informs

operator No. 1 as to the namber of the chosen
trunk line. The assistant operator then de-
presses the plunger of theswitch to the right,
thus short-circuiting the induetion coil #*and
looping the induetion coil r° and receiver 7%
into circuit with the telephone set +% of the
operator at the board of the called subsecriber,
and informs her as to the number of the called
The operator No. 2 having de-

forms the assistant operator as toits number.

We have illustrated two receivers
m’, for the operator No. 1 in order to prevent
confusion in the drawings, but in practice,
but a single receiver would be prov1ded for
the operator

In Figs. 3 and 4 we haveillustrated the op-
erator’s board as employed in practice, the in-
dividual indicators? of the subseribers whose
lines terminate in the spring jacks ¢’ being
placed upon the upper part of the board,
while said spring jacks ¢’ are placed near the
lower part, whereby they may be readily
reached. To the side of the spring jacks ¢
are provided the spring jacks ¢* in which the
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local and main trunk lines terminate. "Above ’

the incoming spring jacks ¢’ are provided the
plugs of thelocal trunk lines; the plu gs num-
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bered 1 to 10 being connected with the spring’

jacksupon the divided boards, while the plugs
11 to 20 are connected with the spring jacks
at the station of the assistant operator. The
spring jacksof the loeal trunk lines are num-
bered from 1 to 10, as indicated, while in the
margin are placed figures to indicate hun-
dreds. Thus,opposite the first roware placed
the figures 0—1, indicating that these are the
trunk lines which extend to plugs at the di-
vided board at which the lines of the sub-
seribers numbering from one to one hundred
and ninety-nine, terminate. Opposite thesec-
ond row are provided the figures 2—3, which

"indieate that the spring jacks extend to a se-

ries of plugs at the divided bLoard at which
terminate the lines of the subscribers num-
bering from two hundred to three hundred
and ninety-nine, and so on. The main trunk
lines are numbered from one to twenty, and
in the margin is placed the letter indicating
the station to which the spring jacks are con-
nected. Upon the horizontal portion of the
board, as shown in Fig. 4, are provided the
plugs * ¢* which are manipulated by the op-
erator No.1. Upon this portion of the board
are also provided the listening keys %, by
means of which the operator No. 1 bridges
her telephone set into cirenit with the calling
subscriber. Keys ¢ are provided by mneans
of which the operator No. 1 may connect her
telephone set in circuit with the order wire of
the operator No. 2 at any of the boards; or
with any of the assistant operators.

In Figs. 5 and 6 is illustrated the board of
the assistant operator, the spring jaeks of the
local trunk lines being placed at the lower por-
tion of theboard, while above are arranged in
a row the main trunk line plugs,—twenty for
each of thedistant exchanges. Upon the hori-
zontal portion of the board, as shown in Fig. 6,
are provided the order wire keys, by means of
which the assistant operator may connect her
telephone set in cireuit with the telephone set
of the other operators.

Having thus described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, is—

1. In a telephone system, the combination
with telephone lines extending in groups to
divided boards of an exchange, each group to
a separate board, of a local trunk line plug
provided at one of said boards and adapted
to be inserted in the switch of a ealled sub-
seriber, switches, one at each of said boards
connected incircuit with said local trunk line
plug, and means for connecting the line of a
calling subsecriber at any one of said boards
with the switch thereat to complete cireunit
between a calling and a called subseriber.

2. In a telephone system, the combination
with telephone lines extending in groups to
divided boards of an exchange, each group to
a separate board, of a trunk line terminal at
one of said boards adapted to be connected
in circuit with the line of a called subseriber,
and connected through a local trunk line
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with trunk line terminals multipled upon each
of the divided boards, said last mentioned ter-
minals being adapted to be connected in cir-
cuit with the line of a ealling subseriber at
the particular board.

3. The combination with a telephone line
terminating upon a divided board of the ex-
change, of a trunk line extending between
said divided board and the board of an aux-
iliary or intermediate operator, and adapted
to be connected with said telephone line to
extend the circuit to the auxiliary board, a
telephone line terminating upon a second di-
vided board, a trunk line extending between
said second divided board and the board of
said auxiliary operator and adapted to be
connected with said telephone line to extend
the circuit to the auxiliary board, and means
at the board of the auxiliary operator for
uniting the two trunk lines, substantially as
described.

4. In a telephone system, the combination
with a telephone line extending to a board at
the central station and terminating in a
switch thereon, of a local trunk line plug at
said board, a switch at an auxiliary or assist-
ant operator’s board connected with said local
trunk line plug, a telephone line extending to
a board at a distant exchange, and a main
trunk line extending between a plug at said
auxiliary board and a switeh at the board of
the distant exchange.

5. In a telephone system, the combination
with telephone lines extending to divided
boards at the central station, and terminating
in switches thereat, of alocal trunk line plug
at each of said divided boards, switches at

an auxiliary or assistant operator’s board and

connected one with each of said local trunk
line plugs, a main trunk line plug at said
auxiliary board, and switches, one at each of
the divided boards of a distant exchange and
connected in circuit with said main trunk
line plug, substantially as deseribed.

6. In a telephone system, the combination
with telephone lines extending to divided
boards at the central station and terminating
in switches thereat, of aloecal trunk line plug
at each of said boards and connected in eir-
cuit with a switch at each of said boards, a
local trunk line plug at each of said Loards
connected in circuit with a switch at an aux-
iliary or assistant operator’s board, a switch
upon each of said boards connected with a
main trunk line extending to a distant ex-
change, and a main trunk line extending from
a plug at said auxiliary board to a distant ex-
change, substantially as described.

7. The combination with a cord set adapted
to be looped into cireuit with a subscriber’s
line, of a battery in a bridge between the
strands of said cord set, an indiecator in cir-
cuit with said battery, a condenser in one
strand of said cord set, whereby said indi-
cator may be controlled from one end of the
cord set only, and means for shunting said
condenser to throw said indicator under con-
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trol from the opposite end of the cord set sub-
stantially as deseribed.

8. The-combination with a trunk line ter-
minating in a switch at one end, and in a plug
at the other end, of a socket in which said
plug normally rests to close together the tip
and sleeve strands of the trunk line, a cord
set adapted to be looped into circuit with said
trunk line, a battery in a bridge between the
opposite limbs of the circuit thus formed, and
an indieator in circuit with the battery, the
cireuit of said battery being opened when said
plug is removed from its soeket to detuate
said indicator, substantially as desecribed.

9. The combination with the plunger of a
switeh having three positions of rest, of a con-
denser adapted to be included in cu'cmt when
said plunger occupies one of its positions,
means for shunting said condenser when said
plunger. occuples a second position, and an
operator’s telephone set adapted to be cut
intoecircuit when said plungeroccupies a third
position, substantially as deseribed.

10. The combination with a transmitter pro-
vided with two secondary coils, of an incom-
ing order wire connected in circuit with one
of. sald coils, an outgoing order wire adapted
to be connected in c1rcu1t with the other

% .

-coil, but normally disconnected therefrom, a

switch for connecting said outgoing order 3o
wire in circuit with its coil, and a sho1t cir-
cuit adapted to be closed about the transmit-
ter coil of the incoming order wire when' said
switch is actuated.

11. In a telephone system, the combination 35
with telephone lines extending in groups fo a
series of divided boards, each group to a sepa-
rate board, of trunk lines extending between
each of said divided boards and the board of
an intermediate operator, telephone lines ex- 40
tending in groupsto a second series of divided -
boards, and trunk lines extending between
the board of said intermediate opemtm and
said second series of divided boards, whereby
connection between a line terminating at a 45
divided board of one series may be made with
a line terminating at a board of the second

-series through the board of said intermediate

operator, substantially as described.
In witness whereof we hereunto suhsecribe 5o
our names this 30th day of October, A. D.1894.
, JNO. 1. SABIN.
WILLIAM HAMPTON,

Witnesses: .
M. CoucHoOT, &
JNo. A. MALLON.




