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 UNrTeEp States PATENT OFFICE.

MILO G. KELLOGG, OF CHICAGO; ILLINOIS.

TELEPHONE-EXCHANGE.

SPECIFICATION forming part of Letters Patent No. 587,004, dated July 27, 1897, .

Origiﬁa;l application filed .Tuly 26, 1390, Serial No, 360,083, Divided and this apﬁlisatioﬁ filed June 15,1895, Berial No,
| | = | - 552,919, (o model.)

To all whom it may concern:
Be it known that I, MI1Lo G. KELLOGG, a

ccitizen of the United States, residing at Chi-

cago, Cook county, State of Illinois, have in-

vented certain new and useful Im provements

in Telephone-Exchanges, of which the follow-
ing is & full, clear, exact, and concise descrip-
had to the accompany-

- My invention consists in a telephone-ex-
change systew which I shall herein desecribe
and claim in detail. o

- The number of lines which can be conven-
lently operated in a multi ple-exchangesystem

1s limited by the number of line-switches and

apparatus which can be placed on the front
of a board sufficiently small for the operator
to conveniently reach any switch to make the
test and switching connections with i,

I plan an arrangement of the calling and

- switching apparatus which will increase the
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-number of lines which can be conveniently

operated at a board. It is applicable to the
system hereinafter described andalsoto other

multiple systemsand to systems which are not
‘multiple. | | |

Heretofore the spring-jack switches,calling-

annunciators, clearing-out-annuneiators, and

answering-switches which belong to an opera-
tor or board have generally been arran ged in
a vertical space or frame as high and as long
as the operator can conveniently reach. The
callingand clearing-outannuneciators are gen-
erally placed near the bottom of the frame
and the answering-switches are placed near
them. The other switches
and the number of lines which can be Oper-
ated 1s limited by the remaining space 1n the
framework. - | -

I plan todivide the switchboard apparatus
into two parts or sections, which for conven-
ience I designate the ‘‘answering - section ”’

~and the ““calling-section ” of the board. At

the answering-section are placed in conven--

lentarrangémentall the calling-annunciators
located atthe board and a switch for each
line which has its calling-annunciator at the
board. “"Preferably, also, I locate the clearin -

~out annunciators at the answering-section.

On the calling -section of the board

switches, one for each line of the exchange,

“board.

are placed above,

- which the operator may require to connect to

in order to answer calls from other lines.
One plug and cord of each pair of cords and

‘plugs and its switching device is located at

the answering-section and the other cord and
plug is located at the calling-section of the
The calling-sections of a class of
boards in the system described in this
cation and of all the boards in the usual ex-
change system should preferably be placed
side by sidein a row and the answerin g-section
of & board placed in front of the calling-sec-
tion, either facing it or at right angles to it,
with justenoughspace between the two sothat
the operator can conveniently move and work
between them. Where two operators work

| at one board, the answering-section may be

divided.into two parts, each with the switches
and annunciators of the lines assigned to one
operator to answer and with her complement
of cords and plugs and their switching de-
vices. o |
In some forms of switchboards one calling-
sectlon may contain switches for all the lines
of the exchange. 1In other forms of switch-
boards the calling-sections may be duplicated
according to the multiple-switchboard form
of operation, each duplicate board having a
switch for each line of the exchange. '

Intheform of multiple switchboards known
as the “divided-exchange system,” described

1In my Patent No. 424,310, the lines of only

one division of boards may have switches on
any particular calling-section. o

__In the drawings illustrating my invention,
Figure 1 is a front view of an answering-sec-
tion, and Fig. 2 is a front view of a calling-

‘section, of the switchboard which is my in- |
vention. Fig. 3 is a ground plan showing

the relative arrangement and position in the

telephone-office. Fig.4isaground plan show-

ing the relative arrangement and position
where several answering-sections are used
with one calling-section. Tig. 5 is a ground

appli-
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plan showing the arrangement where the |

multiple-switchboard system of operation is

employed. Fig. 6 shows a pair of operator’s

switch-plugs adapted to be placed in the

switches of the lines at the sections where

are | they are placed, together with.the flexible
 cord-conductors, the clearing-out annunei-
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ators, the switching device belonging thereto,

the operator’s telephone and calling-genera-
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each answering-board x and the calling-board |
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tor, and the office-connecting circuit. - Ifig. 7

is a diagram showing the connections of two

lines to a calling-section and to two answer-

ing-sections of the exchange, one line being
connteted to each answering-section, together
with two pairs of switeh-plugs, each pair act-
ing as terminals of a connecting-circuit, one
plug of each pair beinglocated at the calling-
section, while the other plug of one pair 1s
located at one answering-section and the other
plug of the other pair is located at the other

answering-section. Ifig. 8isa diagramof the

subseriber’s-station apparatus which may be
used to illustrate my invention.

In the drawings, G is in each case a ground
connection, y 7 calling-sections, and x & are
answering-sections of the switchboard.

board where the calls of subscribers are in-
dicated, and the section or sections 7 form
the calling-section of the board at which the
lines of wanted subseribers are connected.

These sections are interconnected by.conduc-

tors C C, terminating at each end in connect-
ing-plugs D. In the arrangement shown in
Fig. 3 there will be switch-plugs at each an-
swering-board x and at each calling-board v,

and the corresponding plugs between the re-

spective boards will be conneected by their
connecting-conductors C.
plugs and connecting-conductors C between

y. In Fig. 5 there are like connections be-
{ween each answering-board and its calling-
board 7/, but not to other calling-boards.

In Fig. 3 cach line will have a switching
device on each board xand y. In Kig. 4 each
line has a jack on one section ¢ of the answer-
ing-division of boards and one jack only on
the calling-division 7. In Fig. 5 each line
has a jack on one section x of the answer-
ing-division of boards and on each section or
boards 7/ of the calling-division.

It is customary in multiple-switchboard
operations to place two and more generally
three operators at each section or board.
When two operators in my system work at

one board, the answering-section may be di-

vided into two parts, each with the switches
and annunciators of the lines assigned to

one operator to answer and with her comple-
ment of cords and plugs and their switching |

devices. In Fig. 3 there may thus be one,
two, or more operators making plug connec-
tions on @ vy, and in Figs. 4 and 5 the num-
ber of operators at the two divisions of boards
may be similarly arranged, according to the
amount of work for them to do.

In the operator’s cord system shown in If1g.

G arve a pair of double or loop switch-plugs.

adapted to be inserted into the spring-jack
switches of the boards. When a plug 1s In-
serted into a switch, it operates it as hereto-
foreindicated. Thetwocontact-piecesofeach

plug are connected to the other apparatus, as | resistance coil and 1 and 3 are connected to-

The
sections « form the answering-section of the:

In Fig.4thereare

~and ' with §' .
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will be described, by the two insulated con-

ductors of a loop flexible switch-cord. -
» is the rubber insulation of the plug, and
s s' are its two insulated contact-pieces.
1 is a switehing device for the pair of plugs
and cords. This switching device has a rub-

Dber frame (marked d) which supports and

insulates the various parts.

£ f’ are two contact-springs.

1,2, 8, and 4 are contact-points located and
insulated as shown and which form connec-
tions with thesprings 7', as will be deseribed.

¢ is a sliding rod which passes through the
standard of the frame d. It terminates at

one end in the knob e, which is placed in a

convenient position for the operator to ma-
nipulate to draw the rod in and out to carry
on the switching operations, as will be de-
seribed.

~ mo pis an irregularly-shaped rubber plece
placed at the end of therod q.
sections or divisions of this rubber piece are

‘marked n, 0, and-p, respectively, as indicated.
The rod ¢ carries them in its reciprocating
movement, and altogether they may be called,

the “ commutator-piece” of the switching de-

vice.

All the parts are constructed, insulated,
mounted, and adjusted to perform the switch-
ing operations which I shall describe.

ward and outward motions. - |
When the commutator-piece is pushed-1n

70
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The . different

~ The. button e and the piece p furnish stops -
for the commutator-piece, which limit its.in-.

I1CC

until its outer stop is close to or against.the

standard of the frame d, the springs f.f’ rest
on piece p, and f! is in contact with 3. and f
is in contact with 1. 'When the.commutator-

piece is pulled out into its central position

105

and the springs rest on o, spring fis out of .

“contact with 1 and 2 and spring f' 18 1n con-

tact with 4. When the commutator-piece is

pulled still farther out and the springs rest

on n, f' is in contact with 3 and f'1s in con-.

tact with 2.

IIO

t is the operator’s telephone.. S is hercall- -

ing generator or battery.

tery, and w is a resistance-coil. Kach oper-

S’ is her test-bat-

115

ator hasone telephone and resistance-coiland

may have one generator and battery.

y is a clearing-out annunciator, which may

be unpolarized.

There is one such annuncia-. .
tor for each pair of connected plugs.

12C

The connections of the operators’s cord sys-
tem are as follows: The two contact-pieces

s s of the pair of plugs are connected together
by means of theirconnecting-conductor. The
other two contact-pieces of the plugs s’ s’ are

12§

connected together by their connecting-con-

ductor. The two conductors or circuits which

connect said pairs of plug contact-pieces are

connected to the contacts f.f' of the switch-
ing device, spring f being connected with s.s
The contact-points 2 and 3

130

of the switching device are connected to-:
oether through the operator’s telephone and. .




587,004

.gether through her calling-generator. The
;iclearing-out annuneciator is connected on one

~+slde to spring 4 and on the other side to the

: . ‘plugs and cords with

10

‘and clearing-out annuneciators
.. need for their work.

-circuit which connects s 5. The test-battery
‘1s grounded on one side and connected on the
other side to the circuit-wire which connects
the two telephone-coils. S o

-+I'he operators have asmany pairs of switch
their switching devices
as they may:

“The cords should be

; long enough so that an operator can reach

~any switch at her board
should be suitably mounted for her work. ;
The commutator-piece of each switching de-
vice should stand normally, or when it is not
in use for switching a _
outer position, so that its springs rest on n. |
H H of the pairs of:

20

In section y four line-switches are shown,

‘cords are located on.
- In Fig. 7, v is the calling - section, and

and the apparatus

The switching devices
at the answering-section.

2z x. are the two

answering - sections shown.

(marked 8%) and in each section 2 two line-
switches are shown, each marked S2 . Each

of the switches, as shown, has a contact which
- normally bears on a contact-point, but is sep-

- arated from the point while a switch-plug is

35

~ Inserted into the switch, and has
30

. a third or
Insulated contact-piece insulated from the
rest except by the circuit-connections. This
third or insulated contact - plece is placed

along the switch-hole, so that a plug can be
-applied to it for testing and so that one of the

contact-pieces of a loop switch-plug inserted
Into the switeh will form connection with it.
The switches are adapted to receive the loop

~ switch-plugs shown in Fig. ¢, and when a

50
55

,60

plug is inserted in aswitchit raises the spring
- 10

from the contact-point on which it normally
bears, and the two contact-pieces of the plug

form connection with the spring and third or
- insulated piece of the

switch, respectively.
g g are the contact-springs of the switches,
h h the contact-points on which the sSprings
normally bear, and jj the third or insulated
contact-pieces of the switches. o
@ b care rubber strips of the shape sub-
stantially as shown on which the metal parts
of the switches are mounted and through the
fronts of which are the swj tch-holes{l, These
holes are rectilinear and are adapted to re-
ceive and guide the switch-plugs and cause
them to operate the switches, as indicated.
The calling-annunciators m (shown in Fig.
7) are annunciators of known construction.

Each annunciator responds or indicates a call
‘when an electric current passes through it.
Ww are retardation-coils,.-one for each line of

the exchange. Each of these retardation.
coils contains two spools or helices of 1nsu-
lated wire, each helix surrounding an iron
core. |

two ends by two cross-bars of iron. The
helices are 80 connected together as to mag-
netize in the same direction the closed mMag-

~ net-circuit made by the iron pieces of the coil.

pair of lines, in its

| by the plate 9.

The two cores are connected at their

Risanelectric rheotome or circuit-breaker,

which may be of

substantially the shape
shown or

of other forms by which an electric

circuit may be alternately made and broken .

In the rheotome shown there may be a gear
mmovement actuated by a spring, which in its

connection between two insulated contact-
points. The metallic-circuit lines are con-
nected to the central-office switchboards and
apparatus as follows: One side or branch of
a line is connected to all the contact-pieces
J J of the switches of the line on the different
boards. Theother side or branch of the line
passes normally  successively through the
Several pairs of contacts g & of the switches

of the line on the different boards, passing in

each case to the spring ¢ first and then suc-
cessively through the annuneciator m and-re-

| sistance w of the line to one of said insulated

contact-points of the rheotome R common to
alllines. ‘Theothercontact-pointof the rheo-
tome 1s connected to the ground. The: last
palr of contacts g i of the line is situated at
the answering-board, and the annunciator of
the line is located at this same board.

In Fig. 7 the two lines shown are first con-

nected to the calling-board 4, and each of
them is then connected to an answering-
board. | | |

The subsériber’s outfit shown in Fig. 8 iil-

~cludes his telephone-switch 1, the bell or sig-

nal receiver 2, the calling-generator 3, a call-
ing-key 4, a disconnection or clearing-out
switch 5, and the subsecriber’s telephone 6.
The switch 5 is a reciproeable block of insu-
lating material 7, upon which are mounted
conducting-plates 8910. The grounded con-
tact- 11 and generator-contact 12are normally
crossed by the plate 8. The contact 16, con-

nected to the contact-anvil of the key 4, and

the generator-contact 15, are normally crossed
The line-contacts 18 14 are
crossed, normally, by the plate 10. These
connections are not altered when the sub-
scriber operates the generator 3 for a call.
When, however, the clearing-out. signal is

sent, the button 17 is pushed, thereby recip-

rocating the switch against the push of the
spring 18, and the contacts 12, 18,14, and 15
are crossed, respectively, by the plates 8 and
J, thereby introducing the generator into the
metallie ecircuit of the line. | -
Normally or while the subscriber’s tele-
phone isnot in use the contact 19, connected
to lever 1, short-circuits the telephone set 6.

| While the telephone is in use, the contact 20,

connected to the lever 1, short-circuits the
bells 2. " | |
The calling-key 4 has two points normally

out of contact, but brought into contact by

the subseriber when he wishes tocall the cen-
tral office. The clearing-out switch may be
of the well-known form which switches an in-
strument from one circuit to another. The
circuits, contacts, and connections are. sub-

stantially as shown. The subsecriber’s-sta-

d

70

| operation alternately makes and breaks the -
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tion apparatus should be so connected 1nto
the line-circuit that when the calling-key 418
depressed the calling-generator 3 will be be-
tween the ground connection thereby estab-
lished and the normal ground connection of
the line at thecentral office through theline-
annunciator.

Theline-annunciators, as heretofore stated,
are distributed among the answering-sections
of the board, and each annunciator is at an
answering-section where its line hasa switeh.
Each line also has a switch at its answering-
section and a switch at the calling-section of
When the calling-section is
duplicated or has multiple boards or sections,
each line has a switch upon each of the mul-
tiple sections, as required for the operation
of the multiple-board system. |

The operation of the system is as follows:
When a subscriber desires to call the central
office, he depresses his calling-key, which es-

tablishes a closed circuit from his carth con-

nection and onelimbofthelineand hisannun-
ciator at the central office, thereby operating
his annunciator located at one of the answer-

ing-sections. Theoperatoratthis section sees

the signal and places oneof her switch-plugs
D, located at the answering-section, into the
switch of the line at thatsection, thereby dis-
connecting the line from its normal ground
connection through its annuneciator and the
rheotome.
brideged across between the two cord-conduc-
tors of the plug and thereby in the metallic
cireunit of the line, finds out what line is
wanted. She then turnstoher calling-board
and completes the connection in the usual
manner with the other plug. Then by mov-
ing the commutator-piece of the switching de-
vice I, belonging to the plugs used in mak-
ing the connection and which device is lo-
cated at the answering-board, she loops or
bridges her calling-generator between thetwo
cord-conductors and sends a calling-current,
which will ring the bells of the subscriber
wanted. She then moves the commutator-
piece, so that the calling-generator is discon-
nected, and the clearing-out annunciator ot
the pairof plugs is bridged across the cireuit,
and the two lines are then connected into a
complete metallic circuit for conversation,
and the circuit is bridged at the central office
by the clearing-outannunciator. In this way
her three independent supervisory appli-
ances (telephone, generator, and clearing-out
signal) are looped or bridged into the metallic
circuit. |

The test system is as follows: The operator
desiring to test any line to determine whether
it is in use at any board places a contact-piece
of the switech-plug to which her telephone may
be connected on the contact j of the switch of
the line. If,then, theline is not switched for
conversation, there is a closed circuit estab-
lished from ground through the test-battery
and the coil of her magneto-telephone to the

contact-piece of the plugand thence tothe line |

~

.

She then, with her telephone

in use.

and through the circuit of the line, by way of
the subseriber’s station, back to the central
office and successively through the closed
pairs of contacts g i of the switches of the
line and thence through the rheotome to
oround. The operator will then distinguish
in her telephone the makes and breaks of the
rheotome and will know that the line is not
Should, however, the line be in use,
by the placing of a switch-plug in one of the
switches of the line this closed circuit will be
interrupted by the opening of the pair of con-
tacts g 1 of the switch and the operator will
not be able to distinguish the make and break
of the rheotome. She will then know that
the line is switched for use. |
In my invention herein described the two
sections—that is, the answering-section and
the calling-section—are distinet and apart
from each other over different floor-spaces, S0
that the several parts of the two are not in the
same vertical space and frame of a switch-
board over which an operator must reach the
several parts. It therefore 1s distinguished
from such organizations as that shown in
0O’Connell’s patent, No. 430,748, in which the
calling-switches and the answering-switches
of the lines are not in two sections of the
switchboard which are distinct and separately
placed apart from each other, as in the sys-
tem herein described, but are in the same
framework, over the front surface of which,
up and down and sidewise, an operator must
reach in making the switchboard connections

‘and answering the calls.

This application is a division of my appli-
cation, Serial No. 360,083, filed July 26, 1890.

I claim as my invention— |

1. In a telephone-exchange system, multi-
ple switchboards each divided into two sec-
tions, which are distinct and placed apart
from each other over different floor-space, an
answering-section containing the annuncia-
tors and switches of the lines whose calls are
to be answered at the board and a calling-sec-
tion containing two switches on which the op-
erator may call and connect any line which
she has answered, the calling-sections being
placed end to end and the answering-sections
each convenient to and in front of its calling-
section, substantially as set forth.

9. In a telephone -exchange switchboard
system, the combination of the switchboard
apparatus divided into two parts or sections,
an answering-section and a calling - section
which are placed apart from each other and
occupy different framework placed over dif-
ferent floor-space, telephone-lines each hav-
ing a terminal at the answering-section and a
terminal at the calling-section and circult
connections between the two sections, Dy
which a terminal of one line at the answer-
ing-section may be connected with the termi-
nal of another line at the calling-section.

3. In a telephone-exchange switechboard
system, the combination of the switchboard
apparatus divided into two parts or sections,
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- may beconnected with the terminal of an other- il
line at the calling-section. |

4. In a telephone exchange en'ltehboa,rd '

system, the combination of the switchboard

apparatus divided into two parts or sections,

-[5
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‘an answering - section and a calling -scetion
which are pleeed apart from each other and
occupy different framework placed over dif- |

ferent floor-space, telephone lines, each hav-

ing a terminal at the answerin fr-seetlon and a
I termlnal at the eellmﬂ-seetmn and an annun-

clator at the ansxve11nﬂ-seet1on and circuit
connections between the two seetwne where-

by the terminal of a line at the answering-

section whose annunciator indicates a call

an answering-section and a ectlllnﬂ'~qeetlon

- which are placed apart from each other and

20

- ‘occupy different framework Placed over dif-
Tferent floor-space, telephone lines, each hav-
ing a terminal at the answerin n‘-seetlon and a

ternnn al at the eallmﬂ'-seetmn and an annun-

~clator at the answerin g-section, central-office
telephone apparatus and emtehln gapparatus |

~at the answering-section to at w1ll connect

s

30

35

" 40

operator’s telephone apparatus with anv line
havingan annunciator there, and circuit con-
neetlons between the two SGOthllS ‘Whereby

the terminal of a line at. the. answering-sec-

tion whose annunciator indicates a call may
be connected with the terminal of anotherline
at the calling-section.

5. In a telephone eteha«tnwe smtehboard

'-eystem the écombination of the switchboard
‘apparatus divided into two parts or sections,

an answering -section and a calling - seotlon

the two sections being placed apart from each
-other and occupying different framework

placed over di; ﬁ"erent floor-space, telephone-

lines, each running to the answering-section:
and to the callin ﬂ‘-seetlon and 01reu1t connec-
‘tions between the two seotlons whereby a con-

nection may be made from a line at the an-

- swemn g-section toaline at the callin g-section.

45

55

| 6;;.'

6. In a telephone- exchange sw1tehboard-

system, the combination of the switchboard

apparatus divided into two parts or sections,

an answering -section and a calling -section,
the two seetmns being placed apart from e(teh

other and occupying different framework
placed over different floor-space, telephone-

lines, each running to the answering-section
and to the eelhnﬂ'-eeehon and hamnﬂ' an an-
nunciator at the answering-section, and eir-
cuit connections between the two sections
whereby a connection may be made from a
line at the answemnﬂ'-seetlon toa llne at the
calling-section. | -

7. In a telephone- exeha,ne‘e switchboard
system, the combination of the switchboard
apparatus divided into two parts or sections,

an answering-section and a calling-section

which are pleeed apart from each other and
oceupy different framework placed over dif-
ferent floor-space and each of which is pro-
vided with switches, telephone-lines, each

- running to a switeh et the answerin ﬂ'-seetmn

and also to a smteh at the ca,lhnn'-seetlon

an answering-section and a ealhnﬂ'-seetlon 75

and cireuit connections between the two sec-
tions by which a line at the answering-sec-
tion may be connected Wlth another llne at 70
the calling-section.

8. In a telephone- exchange  switchboard
system, the combination of the switchboard
apparatus divided into two parts or sections,

which are pleeed apart from each other and -
occupy different framework placed over dif-
ferent floor-space and each of which 18 pro-
vided with switches, telephone- lines, each
running to a switech at the &HSW@I"]HD‘-SGGHOH 8o
and elso toa switch at the ealllnﬂ*-seetlon

‘and having an annunciator at the anewemnﬂ'-

section, nnd circult connections between the
two sections by which a line at the answer-
ing-section may be connected with another 85

llne at the calling-section.

9. In a telephone exchange switchboard
system, the combination of the switchboard
apperatne divided into two parts or sections,
an answering-section and a eelllntr-seetlon QO
which are plctced apart from each other and
occupy different framework placed over dif-
ferent floor-space, telephone-lines each hav-

ing a terminal at the answering-section and

& termlnnl at the calling- seetlon circult con- g3
nections between the two eeetlons by which |

a'terminal of one line at the anewermﬂ -SeC-

tion may be connected with the termmal of

‘anotherline at the calling-section, two of said

lines being thus eonneeted towether i a ¢eir- roo
cuit for conversation and a CIG&I‘IHU‘-OHTJ an-
nunciator being then or while thus connected
together in elremt with them.

10 In a telephone-exchange switchboard

eystem the combination of the switchboard 105

apparatus divided inte two parts or sections,

an answering-section and a edlhnﬂ'-sectlon

the two seetlons being placed apart from each
other and occupying different framework
placed over different floor-space, telephone- 1710
lines, each running to the answering-section
and to the ealllnﬁ‘-seetlon circuit connections
between the tWo. sections whereby a connec-
tion may be made from a line at the answer-
ing-section to a line at the calling-section, rig

two of said lines being thus eonneeted to-

gether in a cireuit for conversation. and a
olearlnfr-ont annunciator bemn then or while

thus eonneeted together in (,11'eu1t with them.

11.-In a telephone exchange switchboard 120
system, the combination of the switchboard |
apparatus divided into two parts or sections,.
an answering-section and a ealhno*-seetlon

which are plaeed apart from each other and

occupy different framework placed over dif- 1zg

ferent floor-space, telephone-lines each hav-

Ing a terminal at the answering-section and

a termInctl at the ealhnw-seotmn circuit con-
nections between the tWo eeetmns by which
a terminal of one line at the answerlnn‘-see- 130

‘tion may be connected with a terminal of an-

other line at the calling-section, two of said |
lines being thus eonneeted tocrether 1n a cir-
cuit for eonversatmn and a olearmn‘-out an-
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nunciator being then or while thus connected |

together bridged across between the two sides
of their combined circuit. |

12. In a telephone-exchange switchboard
system, the combination of the switchboard

apparatus divided into two parts or sections,
an answering-section and a calling-section,

the two secetions being placed apart from each
other and occupying different framework
nlaced over different floor-space, telephone-

lines, each running to the answering-section

and to the calling-section, circuit connections
between the two sections whereby a connec-
tion may be made from a line at the answer-

ing-section to aline at the calling-section, two

of said lines being thus connected together in
a circuit for conversation and a clearing-out
annunciator being then or while thus con-
nected together bridged across between the
sides of their combined circuit.

13. In a telephone - exchange system, a
switchboard divided into two sections, an
answering-section and a calling-section, on
said answering-section the annunciators and
switches of the lines whose calls are to be
answered at the board, and on the calling-
section the switches of the lines with which
the operater may connect the calling-lines,
in combination with pairs of. switch-plugs

20 adapted to be inserted for switeching into sald |

switches, the contact-pieces of each pair be-
ing connected by flexible conducting-circuits,
one plug of each pair being located at the
answering-section, and the other plug of the
pair being located at the calling-section, sub-
stantially as set forth.

14. In a telephone-exchange system, mul-
tiple switchboards, each divided into two sec-
tions, an answering-section and a calling-sec-
tion, on said answering-section, the annuneci-
ators and switches of the lines whose calls are
to be answered at the board, and on the call-
ing-section, the switches of the lines with
which the operator may connect the calling-
lines, the calling-sections being placed end to
end and the answering-sections near their

calling -sections, in combination with palrs

of switch-plugs adapted to be inserted for
switching into said switches, the contact-
nieces of each pair being connected by flexi-
ble conducting-circuits, one plug of each pair
being located at the answering-scetion, and

the other plug of the pair being located at the

calling-section, substantially as set forth.
In testimony whereof I have hercunto sub-
scribed my name. o | |
| | MILO G. KELLOGG.
Witnesses: |
E. S. WALKER,
H. M. WALKER.
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