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Lo all whom it may concern:

Be it known that I, MiLo G. KELLOGG, of
Chicago, in the cmmty of Cook and State of
IIlmms have invented certain new and useful
Improvements in Multiple Switchboards for
Telephone-Exchanges, of which the following
is afull, clear, concise, and exact deseuptmn
reference bemn ‘had to the accompanying
drawings, forming a partof this specification.

My invention relates to a telephone - ex-
change system in which induction-coil trans-
lators are used at the central office; and it con-
sists in & system of switching and calling ap-
paratus which I shall descr 1be and elalm in
detail.

In the drawings 1111.15131&1111:10‘ my invention
and the descr 1pt1011 of the same I use metallic-
circuit lines and-the multiple - switchboard
system of operation. The invention is, how-

ever, applicable to other kinds of lines and to
other than the multiple system of operation.

In the accompanying drawings, illustrating
my invention, Figure 1 shows a front view of
sections of the boards to which the same lines
connect, with the central-office apparatus of
two lines and the connections thereto. Fig.
2 shows an operator’s cord system to be used
at each board. Fig. 3 shows an operator’s
test system to be used at each board. . Fig. 4
18 a diagram of the subscriber’s-station appa-
ratus to be used with each line.

In Fig. 1, A A’ are the sections of the two
boards. FEach board has a metallic socket or
contact-piece for each line, adapted to receive
and form connection with the switch- plug
shown in Kig. 2 and marked D D. Those con-
tact-pieces are marked 79. IIareinduction-
coll translators. = » are plugs, and w w are
annunciators, there being one of each for each
line. The translators may be of the ordinary

kind used in translating telephone-currents

from one cireuit to another, and the relays of
the ordinary form of back-contact relays
which have the relay-contacts closed when
no current passes through the magnet and
opened while a current is passing. One coil
of each translator isin the circuit of its line.

The contact-pieces j 5 of a line are connected

together and grounded through the other coil

-skilled in the art.

of the tmnslatm and the line- 1elay One of
the contact-points of the relay is connected
to the line and the other is connected to the
ground, and the annunciator of the line is in
this circuit between the line and the ground.

In the operator’s cord system shown in Fig.
2, D D are a pair of switch-plugs; & k,two call-
nn*-ke}s Y ,aswitch; v,aclearing-ountannun-
ciator; t, the opemtor"s telephone, B', a bat-
tery, and I3 a calling-generator. Kach pair
of plugs has two keys one switch, and one
clearing-out annunciator. One battely and
one ealhng -generator will answer for the ex-
change. Theplugsareadaptedtobe] inserted
into the switch-holes of the terminals 7 7 at
their board and form connection with the
terminals. The keys & & have each a lever
normally in contact with a point, and another
point ag ainst which the lever comes in con-
tact when it is pressed away from the first-

| mentioned point.

One of the plugs is connected by a flexible
conductor to one of the key-levers, and the
other plug is similarly connected to the other
key-lever.
levers normally press are connected together
and connected to the lever of the switch Y of
the pair of plugs. The other contacts of the
keys are grounded through the calling-gener-
ator. One of the contact-bolts of the switch
Y 18 connected through the operator’s tele-

phone to one side of the battery B’, and the
‘other bolt of the switch is connected through
the clearing-out annunciator v to the same

side of the battery. The other side of the
battery s connected with the ground.

In the operator’s test system shown in Iig.
3, T isthe test-plug, and ¢’ the test receiving
mstl ument.
ble conductor, and is adapted to be brought
for testing into connection with any contact-

‘The two points against which the

The plug is connected to a flexi-
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piece j at its board, and is grounded through

the test receiving lnbtl ument |
Only one pair of plugs, with their special
apparatus, is shown in Fig, 2.

may be added as 1equued by the operator
‘and connected to the system substantially as
described and as will be apparent to those
The connection of a_clear-

Other pairs
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ing-out annunciator with abattel y should not
~ be through any other clearing-out annuneci-
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‘and 4 the subsellber s telephone.

a,tor

Kach operator has one cord system and one

test system smtably arranged at her board.

In the subscriber’s- St&thIl apparatus shown'
in Fig. 4, 1is the telephone-switcli; 2, the call- |

mg-generator 3, the signal- I‘GGGIVIHU' bell,
The cir-
cuits and contacts aresubstantially as shown.
When the telephone is on the switch, the bell
and generator are in the direct: circuit of the

line and the circuit of the line is grounded.
- When the telephone is off
‘the direct circuit of the line and the ground
connection of the line at the Sllbbcl 1ber S sta—-

the SWltG]l it 1s 1n

tion 1s removed.- |

The subscriber’s-station apparatus should
preferably be connected into the line-circuit
so that the translator-coil at the central office

is not in the normal circuit from the sub- |
scriber’s ground through his calling-genera-
tor to ground through the relay-pom ts and an-

'nunelator |

The operatmn of the system is as follows: :

When a subscriber wishes a connection, he

operates his generator and a current passes%

through the ground-circuit which includes
his generator and annunciator and operates
the annunciator. The operator on observing
the call places one of her plugs D in the me-

tallic socket of the line and places the switch
Y so that her telephone is in circuit with the -

plug. A complete circuit is thereby estab-
lished which can be traced from the ground
through the battery B’, the operator’s tele-
phone, the switch Y, to the other plug, and

- thence to ground through the translator-coil

. and relay of the line.

currents beinﬂ‘ translated fI‘OlT.l one circuit to

- out what line is wanted. ©She then tests for

45

| eratm then presses on the key-lever which is
connected with the plug in the socket of the

55

the line wanted, as will hereinafter be indi- |

cated, and if she finds that-it is not already
in use she places the other plug of the pair
in the socket of the line.
of the two lines are thereby included in a
closed circuit and the circuit is grounded
through the telephone and battery. The op-

line wanted, and the calling-generator 1is

rents will be sent to the line, which will ring

6o
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the bell at the subseriber’s station.
erator then releases the key and moves the

switeh Y so that the clearing-out annunciator
is connected in a third leg to the circuit of .
. the two coils. L CO

for eonversation, and any telephone-current

- The lines are then connected

oenerated in the cireuit of one line will be

tr&nsld,ted through the translators of the two
The two

lines to the 01rc111t of the other line.

The translator-coils

The Op- |

subscribers can therefore cauv on conver Sa-
“tion.

When a plug is in the socket of any line,
the line-relay is in closed circuit with the bat-

| tery B/, and the relay-armature being attract-

ed th_e, circuit of the line to ground through
the annunciatorisopened. When, therefore,

aline isswitched as deseribed, its ground con- -

nection at the central office is opened.
When a subscriber desires to send a clear-

ing-out signal, he operates his calling-gener-

a,tm which he may do after replacing his tele-

phone on the switech. A current is thereby

generated in his line-circuit and an induced
current is generated in the circuit which con-

tains the (,learmt"f-out annuncmtor and Wlll

operate it.

The battery I3’ should be so rela,ted to the
relays and clearing-out annunciators that
when thevare connected as deseribed the bat-
tery will operate the relay, but will not oper-
ate the annunciator. . This result can be eas-
ily obtained by havmo the relays of more
sensitive construction. than the annunciators.

Although the battery B’ doesnot operate the

cle&ring-out annunciators,it will,however, re-
inforce the clearing-out currents which are
sent through them, so that the clearing-out

annunciators will be readily operated by the

clearing-out currents sent from the sub-
scriber’s generator and translated from the
circuit in which they are generated through

the translator of the line at the central office

to the circuit in which is the clearing-out an-
nunciator. For the battery to thus reinforce
the clearing-out signal sent by the subseriber
to insure the operation of the clearing-out an-

_ | nunciator is of especial advantage, as it 1s
The operator can then
converse with the subscriber, thetelephone-

well understood that the constructions of re-
peating -coils or translators which are best

| adapted to translate telephone-currents are
the other thr Oucrh the translator, and can find

not those best adapted to translate signal-cur-
rents. Thustheconstruction of the cmls may
be used which is well adapted to translate tele-
phone-currents, and on account of the advan-
tages obtained by the battery acting to rein-
force the clearing-out signals the opemtlon of
such signals Wﬂl at the same time be secured.

The use of the battery to reinforce the clear-

ing-out signal is of especlal advantage, be-

cause the clealmmout signal wenerated by

~elther . subscriber aftel bemw translated into
| the secondary circuit at the central office di- -
~ thereby 1neluded in a closed circuit with the -
translator-coil of the line, and induced cur-

vides into two parallel circuits, one being that
containing the clearing-out annuncmtm and
battery and the othel that containing the
translator-coil and relay-magnet of the other
line. That the current thus dividesis due to

‘the fact that the clearing-out annunciator is

not in the direct circuit which connects the
translators of two lines connected together,
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but is in a bridge or cross-connecting elrcult _'

to such direct cu'omt

thus advantageous to and is a feature of the
clearing - out- smnal system for translators

While the b&ttely 18
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which I herein describe and claim, yet I do
not limit the invention to the use of the bat-
tery for such purpose, as the system may be

arranged so as to be operative without such |

use of the battery. |

The test system is as follows: When an op-
erator tests any line, she places her test-plug
T onthemetallicsocket 7 of theline. If,then,
the line is switched as described, a complete
circuitisestablished from the ground through
the test receiving instrument to the piece j
tested, thence to the piece jin which a switch-
plugisinserted, and thence to ground through
The instrument will then
sound or respond. If, however, there is no
plug in a socket of the line, the instrument
will notsound. The operators can therefore
determine on testing whether or not any line
1S in use. |

The clearing-out annunciators should pref-
erably be constructed as to offer considerable
retardation to telephone-currents. In cer-
tain casesseparate retardation-coils might be
used if desired. |

It is not necessary to the operation of the
system that the central-office connections be

all made to ground, as described. For in-

stance,the translator-coils might be connected
together by a metallic-circuit connection in-
stead of going to ground, and in that case the
connection of the test systems, the calling-
generator, and the battery B’ would be pref-
erable to this circuit connection instead of to
ground, as described.

It will be observed in this system that the
circuits of any two pairs of coils which are

temporarily connected together for conversa- |

tion between the subscribers are in connec-
tion. "T'his connection is, however, between
the clearing-out annuneciators of the two pairs
of plugs used in making the connections.
These annunciators may be of such construe-
tion as to offer considerable retardation tothe
passage of telephone-currents and form re-
tarding-coils. With properly-constructed ap-
paratus and circuits the connection above de-

-scribed will not prevent successful operation |

of the system.

- It will be observed that when a line is
switched for conversation its ground connec-
tion through its annunciator is automatically
broken, this being accomplished by the relay
which is in circuit with the translator-coil of
the line.
with other forms of apparatus and circuits
than those I have deseribed and still obtain
the switching and calling operations which I
have described.

Iclaim as my invention—

1. In a telephone-exchange system,two me-
tallic-circuit lines and translators for said
lines, one translator for each line, one coil of
which is in the circuit of the line, in combina-

~ tion with switch-contacts, one for each line,

grounded through the other coil of the trans-

This result can be accomplished

!

|

nected together for conversation between the

two subsecribers, a clearing-out annunciator

and a battery in a third leg to ground to the
circuit thereby established, and a calling-gen-
erator operated in the closed cireuit of his line
at either subsecriber’sstation to send the clear-
ing-out signal substantially as set forth.

2. Jnatelephone-exchange system,twome-
tallic-circuit lines and translators for said
lines, one translator for each line, one coil of
which isin the eircuit of the line, in combina-
tion with switch-contacts, one for each line,
grounded through the other coil of the transia-
tor,said contacts being temporarily connected
together for conversation between the two
subscribers, a clearing-out annunciator in a
third leg to ground to the circuit thereby es-
tablished,and acalling-generator operated in
the closed circuit of his line at either subserib-
er’s station to send the clearing-out signal
substantially as set forth. |

3. In a telephomne -exchange system, two
telephone-lines, and translators for said lines,
one translator for each line, one coil of which
18 in the circuit of the line, in combination
with switch - contacts, one for each line,
grounded through the other coil of the trans-
lator, said contacts being temporarily con-
nected together for conversation between the
two subscribers, a clearing-out annunciator,
and a battery in a third leg to ground to the
circuit therebyestablished, and a calling-gen-
erator operated in the closed circuit of his
line at either subscriber’s station to send the
clearing-out signal substantially as set forth,

4. In a telephone - exchange system, two
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telephone-lines and translators for said lines, °

one translator for each line, one coil of which
18 in the circuit of the line, in combination
with switeh - contaets, one for each line
grounded through the other coil of the trans-
lator, said contacts being temporarily con-
nected together for conversation between the
two subscribers, a clearing-out annunciator
in a third leg to ground to the circuit thereby
established, and a calling-generator operated
in the closed circuit of his line at either sub-
scriber’s station to send the clearing-out sig-
nal substantially as set forth.

5. In a telephone-exchange system, metal-

IOS
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lic-cireuit lines and translators, one for each

line, one coil of which is in the circuit of the
line, in combination with switech apparatus
to switech any two of the other coils of the
translators into a complete circuit, a clear-
ing-out annunciator in a bridge or cross con-
nection to such complete circuit between the

120

two coils, and calling apparatus at each sub-

| scriber’s station.to send a calling - current

through the translator-coil in circuit with its
line, substantially as set forth. | |
6. In a telephone-exchange system, tele-

125

phone-lines and translators, one for each line,

one coil of which is in the circuit of the line,
in combination with switching apparatus to

lator, said contacts being temporarily con-| switch any two of the other coils of the trans-

130
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lators into a complete circuit, a clearing-out [ of Lhe translators being temporarily con-

annunciator in a bridge or cross conneetmn

to said circuit between the two coils thus

switched, and a calling-generator operated in
the closed circuit of his line at either sub-
scriber’s station to send the clearing-out sw-
nal substantially as set forth.

7. In a telephone-exchange system, metal—

tie-cireuit lines and. translators one for each

line, one coil of which is in the eireuit of the
line, in combination with switch apparatus
to switch any two of the other coils of the
translators into a complete circuit, a clear-
ing-out annunciator in a bridge to the circuit
of the coils thus switched, a battery in cir-
cuit with the clearing-out annunciator to re-
inforce any clear1n<m0ut—smnal current, and

calling apparatus at each subsember s station |
10 Send a calling-current through the trans-
lator-coil in 011'*011113 with its lme substan-.

tially as set forth.

in combination with switch apparatus to

cuit with said annunciator to reinforce any

with its line, substantially as set forth.

plete circuit, said bridge or ¢ross-connection

generator operated in the closed circuit of |
either subscriber’s line to senda clearing-out

signal substantially as:set forth.

10. In atelephone-exchange system, two me- -

tallic-circult lines and translators for said

lines, one translator for each line, one coil of”
which is in the circuit of the line, the two
~ other coils of the translators being tempora--

rily connected together in a complete circuit
for-conversation between the two subscribers, | scribers, a clearing -out annunciator and a
| battery in a third leg to ground tothe circuit
| thereby established, a callm g-generator oper-
{ ated in the closed circuit of hlS line ateither

1 subscriber’s station to send the clearing-out
and a callmﬂ*-ﬂ'enemtor operated in the closed

circuit of elther subscriber’s line to send a

in ecombination with a clearing-out annunci-
ator and a battery in a bridge or cross con-
nection to said completecircuit,said bridgeor
cross connection being between the two. 00113

clearing-out signal substantially asset forth.

11. In a 'tel'eph(}ne;exchan ge system, two
telephone-lines and translatorsforsaid lines,

one translator for-each line, one coil of which

2

nected togetherin a eomplete circuit for con-
versation between the two subscribers, in
combination with a clearing-out annunciator

in a bridge or cross connection to said com-

plete circuit, said bridge or cross connection

| being between the two coills, and a calling-
ﬂ‘enemtor operated in the closed circuit of
, elther subsecriber’s line to send a clearing-out
signal substantially as set forth.

12. In a telephone-exchange system, two
telephone-lines and translators for said lines,
one translator for each line, one coil of which
isin the cireuit of the line, the twoother coils
of the translators being temporarily con-
nected together in a complete circuit for con-
versation between the two subscribers, in
combination with a c¢learing-out annunciator
and a battery in a bridge or crossconnection

to said complete cu*cmt said bridge or cross
| connection being between the two coﬂs said

8. In a telephone-exchan ﬂ‘e system tele- -
phone-lines and translators, one for each line,
one ‘coil of which is in the cireuis of the line,

battery 1‘6111’["01*01[1 o any clearing-out current
and a calling-current in the -closed”circuit of
either subscriber’s line to operate the clear-

| ing-out annunciator substantially assetforth.
switch any two of the other coils of the trans-
lators into a complete circuit, a clearing-out |
annunciator in a bridge to such complete cir-
cuit between the two coills, a battery in cir-

13. In a telephone-exchange system, multi-
ple switchboards, two metallic-circuit lines
and translators for said lines, one translator
foreach line, one coil of whichis in the circuit

| of the line, in combination with switch-con-
clearing-out-signal-current, callingapparatus
at ea{zh Subscnber S statlon to Send a-calling-
current through the translator-coil in c1rcmt |

tacts, one foreach line on each board, ground-
ed throu'n-*h the other coil of the tra;nsl&%r
said contacts being temporarily connected to-

| gether for conversation between the two sub-
9..1n a,‘telephone exchange system, twome-

tallic-circuit lines and tmnslators tor said
lines, one translator for each line, one coil of .
which is in the circuit of the line, the two
othercoils of the translator being temporarily :
connected together in a complete circuit for

conversation between the two subscribers, in -
- combination with a clearing-out annuneciator

in & bridge or cross connection to said com-

seribers, aclearing-out annunciator and a bat-
tery in a third leg to ground to the circuit
thereby established, a calling-generator oper-
ated in the closed circuit of his line ateither
subseriber’s station to send the clearing-out
signal, and test receiving instruments, one at

each board, each n‘r-ounded on one side and
connected on 1ts other side to a plug or de-
vice adapted to be brought into -connection

( 1 with said switch- contacts at its boa,rd sub-
being between the two coils, and a calling-

stantially as set forth.
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14. In atelephone- exehange*system, mulbi- |

ple switchboards, two telephone-lines, and
translators for said lines, one franslator for
each line, one coil of which isin the circuitof
theline,in combination with switch-contacts,
one for each line on each board, grounded
through the other coil of the translator, said
contacts being temporarily connected fto-
gether for conversation between the twosub-

signal, and test receiving instruments, one at
each boa,rc'l each ﬂ*rounded on one side and
connected on its other side to a plug or de-
vice adapted to be brought into connection
with said switch-contacts at 1ts board, sub-

_ | stantially as set forth.
is in'the circuit of the line, thetwo other coils

15. Ina telephone-exchange system, multi-
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ple switchboards, metallic-circuit lines and
translators, one for each line one coil of which
18 in the circuit of the line, in combination
with switeh apparatus,at each board,toswitch
any two of the other coils of the translators
into a complete eircuit, a clearing-out annun-
clator in a bridge to the circuit of the coils
thus switched, a battery in cireuit with the
clearing-out annunciator, calling apparatus
at each subscriber’s station to send a calling-
current through the translator-coil in circuit
with its line, and test receiving instruments,
one at each board, each connected on one side
to one of the sides of each of the last-men-
tioned coils of said translators and on its other

- side to a plug or device adapted tobe brought

20

inte connection at its board with the other
side of each of said last-mentioned coils, sub-
stantially as set forth. - :
16. In a telephone-exchange system, muli-
ple switchboards, telephone-lines and trans-
lators, one for each 11ne, one coil of which is

in the cireuit of the line, in combination with

switch apparatus at each board, toswitchany
two of the other coils of the translators into
a complete circuit, aclearing-outannunciator
In a bridge to such complete cireuit between

the two coils, a battery in circuit with said

annunciator, calling apparatus at each sub-
seriber’s station to send a calling - current

through the translator-coil in elrcult with its

line, and test receiving instruments, one at
each board, each connected on one side toone
of thesides of each of thelast-mentioned coils
of said translators and on its other side to a
plug or device adapted to be broughtinto con-
nection atits board with the otherside of each

of said last-mentioned coils, substantlally as
set forth.

In testimony whereof 1 have her eunto sub«--

scribed my name.

MILO G. KELLOGG.

Witnesgses: -
CALVIN DE WOLF,
EDWARD . I‘RASHFR
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