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To all wfmm LG may cConCeri.

Be it known that I, MiLo G. KELLOGG, of
Chicago,Illinois tempm arllyresidingat Stutt-
gart,in the Em pire of Germany,have invented
certain new and useful Improvements in Mul-
tiple Switchboardsfor Telephone-Exchanges,
of which the following is a full, clear, concise,
and exact deser 1ptmn refer enee bemn had to
the accompanying drawi ings, for mmﬂ' a part
of this specification. -

My invention relates to a metalhc circuit
telephone-exchange system; andit consistsin
a system of callmg, switching, and testing any
line to determine whether it is in nse.

" In theaccompanying drawings, illustrating
my invention, Figure 1 is a diagram illustrat-
ing the main-line central-office apparatus and
circuits and the fest apparatus and circuits
connected therewith. Hig. 2 shows a diagram
of an operator’s cord system for receiving and
answering ca-lls,'switching, and clearing-out
subseribers’ lines; Kig. 3 shows a diagram of
the " subscriber’s- statlon apparatus. Lkig. 4
shows an operator’s test system, mcludmﬂ'
test-plug with cord, test- reeewuwmqtrument

and connections.
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On each board is a

In Fig. 1, A is a sectional view of a sectwn
of one switchboard, and A'is a sectional view
of a section of another switchboard to which
thesamelinesare connected. Iplaceasmany
boardsin the central office as are found neces-
sary or desirable in order to properly answer
the calls and make the necessary connections.
spring-jack or similar
switeh for each line. Each s switch has a con-
tact-spring which normally bears on an insu-
lated contact-point and has a contact-piece
insulated from the rest, (except by the circuit
connections, ) and is adapted to receive a loop-
switeh plug, and when a plug is inserted to
disconnect the spring from the contact-point
(on which it nor mally rests) and connect the
two eontact-pieces of the plug with the spring
andsald insulated contact-piece,respectively.

In the figure, ¢ g represent the springs of the

different switches, 2 /» the contaet-points on
which the springs normally bear, and 7 7 the
insulated eontﬂ,et-pleces of the swwches

[ { are the switch-holes. o |
-« « are the rubber strips, on whmh the
switch parts are mounted, as shown, and

switehes on the differ ent boards.

-of the induction-coil of the line.

nection.

through the fronts of which are the switch-
holes ¢ {. These holes are adapted to receive
the switch-plugs,(shown in [ig. 2 and marked
D D,)and when the plugs are 111561136(1 in the
switches they operate them, as above. de-
scribed. The insulated contact-pieces 7 7
should be so placed that a test-plug or simi-
lar testing device may be readily connected
with them |

w and x are induction- cml%, one for each
line.

R is an eleetﬂe 1heotome and L’ is a test-
battery.

iy and z are two line-annuneciators.

The connection of each main line to the
central-office switchboards and apparatus is
as follows:. One of the branches of the line,
say ‘‘wire «a,” as indicated in the figure, is
connected to all the contact-pieces 7 7 of its
~The other
branch of the line, say ‘‘ wire b,” as indicated,
passes bucces‘swely through the pairs of con-
tact-points formed by the spring-levers and
their contact-points of its switches on the dif-
ferent boards,
spring first, as 'shown. This wire, after pass-
ing from the last contact-point of the switch

farthest distant from the subscriber’s station,

1s connected by a circuit-wire to wire a of the
subscriber’scircuit. Inthiscirenit-wire thus

connecting the two branches of the line I

placethe line-annunciator and one of the coils

T'he other
¢olls of the induction-coils of the Iines are in:

acireuit (orcircuits) in which is a constantly-
acting rheotome and a battery.

I‘m 1 shows the connections of the lmes,
the sw1tches the annunciators, the mductlon-

coils, the 1heomme and the baﬁotm y, as above

descrlbed
Inthesubsecriber’s-station appm ELE[IS shown
in Fig. 3, 1 1s the telephone, 2 is the calling-
t‘-*'enemtm 3 1s the signal- bell and 4 is the
SleSGllbel S telephone G is a ground con-
The circuits and eontact -points of
the apparatus are substantially as shown. -
The generator
which is a modification of a device very gen-
erally used in magneto-generators for tele-
phone-calls, the modification consisting,

sentially, in the number of contacts and the
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has an automatic device




arrangement  of cirecuits.
drivin, ﬂ'—wheel of the generator has a V-shapecl
attachment which engages with a pin in the
driving or crank sheft The spring b nor-

mally or when the generator is not in opera-

tion presses ag ainst contact-point c. When

the generator is being operated, the pin, act- |

- ing on the V euenﬂement presses ‘the driv-

IO

. 20

_SW1toh 1.

“armature.

ing-wheel toward the gener ator—mee onets, and
that carries the spring b away f1 om point ¢
and 1nto contact with point d.

e is a contact-spring which remains in con- -
tact with an insulated piece onthe armature- |

shaft, to which one end of the armature-coil

1S oonneeted The other end of the coil and

also spring b are connected to the frame of
the geneérator.
the frame of the ﬂ'enemtor to the

Con tact-
wire b before the wire passes to the generator-

- to the telephone to contact-point d of the gen-

30

erator.
phone-switch is connected to the ground.

The lower contact-point of the tele-

will be seen fromn the constr uctmn of the ap-

paratus as shown and described that when

~ the subsecriber’s telephone is on the switch
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mm-are their contact-pieces.
of operating the system in connection with ;
the switchboards and line apparatus shown |

G is a ground connection.

fwo sides or branches of the lme are open 1o
each other at the subsecriber’s station and
wire b is grotinded through the contact be-
tween the lever and the lowe1 contact of the

switech and has the signal-bell 3 in its circuit.
The generator 2 is also in its eireudit, but is

tween b and c.

opened by the opening of the contacts b ¢,

telephone in¢luded in their circuit.

ator, and the circuits.

plu*g"s. n n are their rubber insulation,

will be apparent to those skilled in the art.
It will be n oi‘io*ecl

~that the calling generator or battery is con-
neeted to the. ground and that the operator |

The hub -of the |
cuit eetebllshes aor ound circuit.

The circuit of one side or .
.braneh of a line (marked wire D) is to spring |
e, and thence through the armature-coil and |
signal-re- |
ceiving bell 3, end thence to the lever of the:
point ¢ is connected to :

‘The other side or branch of the
‘line (marked wire @) passes through the tele- .
‘phone to the upper contact-point of the tele- |
- phone-switch and isconnected beforeit passes |
I-annunciator.

| his telephone from its switeh, thus closing
It

sides of the lme respectively.

each other.
seriber wanted, as has been indicated, and
and ; .
The method | together with the clearing-out annunciator

in their cirenit. It will be seen that when

592,312

on oonoectmn* the “‘GHGIEL'[OIT into a line-cir-
If the sub-
scriber’s telephone is on his switch, the call-
ing-current will pass through the gr ound-cir-
cuit at his station, and a complete circult be-
ing est&bllshed the SHbSCI‘lbel S signal- bell
wﬂl ring.

The operatm s test system shown in IFig. 4
consists, essentially, of a wire with a test re-

ceiving instrument (preferably a receiving-
telephone)
grounded at onie end (at ) and terminating
at its other end in a flexible conduecting-cord
g attached, adapted at the will

in its circuit, said wire being

with a test-plu |
of the operator to be brought into connection

with any switch oontaet—pleee 77 at her board.

In the figure, T is the test plug, and ¢ is the
test receiving instrument.

The operemon of the system is as follows:
The subscriber who desires to make a call to

the central office operates his calling-genera-

tor. His line circuit, which is nor melly open

| at the central o:[’ﬁee, is automatically closed
by the automatic device of the generator,

and the generator and the 1ine-ennuneiat01
being then on closed circuit with each other
and current being generated will operate the
The subscriber then removes

the line-circuit through his telephone, and

- This automatically
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| the operator who observes the call places
| one of her switch-plugs D into the switch of
| the line at her board.
and the generator is not being operated the

100

disconnects the contacts g /v of the line-switch

and connects the two contacts of the plug
with the two contacts ¢ 7, respectively, of the
line-switeh.

These contacts g 7 being con-
nected to the two sides of the line, respec-

{ tively, and the cord-circuit of the pluge being
| bridged by the two contacts of the other plug
| short circuited or shunted by the contact be-
It will also be seen that when
the generator is being operated the two sides
or branches of the line are connected together
by the closing of the contacts b d and the .
shunt or short circuit of the generator is.

of the pair resting on the strip o the line 1s
in a closed eircuit which contains the sub-
seriber’s telephone and into which the oper-

{ ator has or may switeh his own telephone.

The operator’s and the subscriber’s tele-

phones being thus in closed circuit with each
| other the subscriber, by conversation, trans-
also that when the telephoneis removed {roin
~the switch the switeh-lever will come in con-
tact with the upper contact-point of the:
switch, removing the ground connection of .
wire b and eloemﬂ' the two sides or branches
~of the line to eaoh other with the suchmbel S

mits his order. The operator then tests the
line of the subseriber wanted, and 1f she finds
1t to be unswitched or free she places the
other plug of the pair into the switch of the
line wanted.
the contacts g & of this line and connects the

contacts of the plug to the two contacts g
Irig. 2 shows an operator’s cord system with

one pair of loop-switch plugsand theirdouble :
cords, looping-in switch, and clearing-out an-
nunciator, and her telephone, oellmg-gener-_f
D D are the switch-

of this line, which are connected to the two
The two lines
are therefore brought into closed circuit with
The operator then calls the sub-

This automatieally disconnects
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finally leaves the subscribers’lines connected

an operator places a plug into any switch of
a line the secondary of the induction-coll of
the line is automatically and instantly dis-

connected from the circuit of the line by the

opening of the pair of contact-points g i of

130
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duaetion - coil,
there is a eonstant make-and-break eurren‘r |

- 592,312 . 3

the switeh,
complete circuit established from any contact

7 of any switch of the line which contains the

secondary of the induetion-coil, because of
the opening of the contacts g h at the switch
into which the switeh-plug has been inserted.

It will be observed that in the operation of

the system as shown and described a sub-

scriber on operating his generator sends a
current through a closed metallic circuit in
which 1s the line-annunciator; also that when
a line I switched at the central office the por-
tion of the cireuif in which is the annuncia-
tor and the secondary of the induction-coil
1s cut out. Iach operator has one cord sys-
tem (with as many pairs of cords as she may

require) and onetest system, and they should
be so placed and connected at her board that

she can readily perform the operations re-
quired of her. |

The rheotome shown is an electric rheo-
tome or circult-breaker, which automatically

breaks and malkes the circuit in which it and

the battery D' are included. Any form of
constantly-operating rheotome may be used.

The two sides or branches of a line being
open to each other at the subseriber’s station,
as shown and described, when the line is not
in use there is 1101*111:;11137 no complete circuit
on the line through the secondary of the in-
and consequently, although

1 the primary, there will be no intermittent
current normally in the secondary of the coil
and over the line-circuit.

the circuits of the lines of the exchange due
to the action of the induction-coils in their
circuits there can benormally no suchinduec-
tive disturbances from neighboring circuits,
due to the use of the induction-coils, as would
exist were the secondaries of the induction-
colls normally in closed circuit in their own
lines. When, however, an operator makes
a test of a line by placing his test-plug T on
the.contact-piece 7 of a switch of the line and
the line is not switched for conversation and
the subscriber’s telephone is on his switch, a

complete circuit is established, in which are

the secondary of the coiland the test recelv-

ing instrument, and an intermittent induc- |

tmn current ﬂows over the circuit, operating
the test receiving instrument. Th1s com-
plete cirenit is fwm the subscriber’s ground
throu ogh his switeh contact-points to the line,
over the line and through the several pairs
of line contact-points, thmuoh the seconda,ry

of the induction-coil to contact- -piece 7 of the

line teated, and thence to ground through the
operator’s test system. If when the test 18

made the line is in use, either by its being

switched at some board and a pair of its
switch-points being opened or by the sub-
scriber’s telephone bemﬂ' off its switch, there
willbe nocomplete circuit established and the
test receiving instrument will not respond.

and also that there can be no |l

line, and

There being nor--
mally no intermittent or variable circuits in

line is switched for use or that the sub-
scriber’s telephone is switched for. use, and

70

she will not connect to the line.

W hen two subseribers’ lines are connected
together for conversation, the secondaries of
the induction-coils of the two lines are both
switched outof their line-circuits, and no cur-
rent from them will pass through a test re-
celving instrument on a test being made

whether both subscribers’ telephones are off

or on their hooks or one is off and the other
ont 1ts hook.

In multiple-switchboard systems an 0pem-

tor to whom certain lines are assigned to an-

swer frequently receives several ammnciator
calls at practically the same moment, and it

may require some time before she can switch |

to a certain line and answerits call. In sys-
tems in which the test depends only on the

75
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switching of the line at some other board an- .

other Opembm may, in the meantime, test the
inding it to test *‘free” may switch
it with another lme and cause annoyance and
confusion to the subscriber. In my system
this trouble is obviated, because as soon as

-the subscriber takes his telephone from its

switch the line will test *“busy,” whether or
not it is switched at the central office.
Agailn, in systems of testing which depend

only on the subscriber’s telephone being on

or off its switch confusion frequently occurs
from the fact that a subscriber places his tele-
phone on its switeh when he is through con-

versation without sending in a clearmﬂ' out

signal and his line tests F‘free » and is ““con-

nected to” when it is already switched at the

central office with another line. Lines in this
condition are technically called *‘tied up.”
In my system this trouble again is obviated,
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because the line will test “busy ” until it 15 -

disconnected at the central office, whether or

notthe subscriber’s telephone is on its switch.
The system therefore combines the advan-

tages and obviates the disadvantages of the
two general systems of testingoutlined above.

When the subseriber, after operating his call-
ing-generator, removes his telephone from its
smtch, and thus brings his telephone into

II1O
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closed circuit with his 1111(3 he will hear in his

telephone sounds produced by the alternate
currents of the secondary of the induction-
coil until the operator places the switch-plug

into the line-switch, whereupon the sound

will instantly cease on account of the induc-
tion-coil having been thereby automatically
switched from the line-circuit. The sub-
scriber thus has an automatic indication that

the operator is attending to his call and that
he may give his order, and he does not need

to wait untﬂ spoken to by the operator, but

may at once proceed to speak to the operator

and give his order.

The battery should be so adjusted to the ap- '

paratus and circuits that the induction-cur-
rent sent to a line when it is tested will not
operate the line-annunciator or signal-bell;

The oper ator therefore l{nows that either the | but the current should be such as to opemtc

I20

125

130




ably a telephone) through the ouoult de- -
.sonbecl

IO

the test recewmﬂ* mstl ument used (prefer- { an induction-coil, the secondary of which is

I hzwe shown one rheotome end batter y as
used for two lines.

according to the character and conditions of

or more lines be connected with one rheotome
and battery they may be connected to the pri-

- be apparent to those skilled in the art.
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by -Letters Patent—
1. Ina multlole-SW1tohboa1d e*{ollanee, a

intermittent current in said circuit and a test

- tem, a normally open telephone-circuit, a

budn'e for said circuit containing a test de-

vice, normally open at a set of test contacts
closed by the act of testing, closed at a set of

- switech-contacts, said switch-contacts being

30

opened when the line is switched for use, fmd

a source of intermittent current norma,lly in

said telephone-circuit.
3. In a multiple-switchboard exohonfre, a

‘normally open telephone-circuit, a normally

- open bridge containing a test receiving in-

35

- tacts and
sald source of inter m1ttent ourrent from said -

.__-'40

“strument adapted to be closed for teetmm a
source of intermittent current normally in

said telephone-circuit for testing, and con-
switech apparatus for cutting out

telephone-circuit.
4. In a multiple-switehboard exchange, a
normally open telephone-circuit, a bridge for
sald circuit containing a
strument, normally open at a set of test-con-

: tacts, norma,lly closed at a set of line switch-

<o
55
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- points or pieces nor melly in contaet and a
third contact-piece insulated from the rest
(except by the circuit connections), said .
branch of theline which isnormally grounded
‘at the subsecriber’s station passing through .
said pair of contact-points, and thence, hy a
circuit-wire, to said third contact-piece, and |

contacts, said bridge being open at sald
switch-contacts wh1le the lme isswitched for

use by a subsecriber, a source of intermittent
~current normally in said felephone-circuit,

and switchboard-contacts and apparatus for

telephone- cwemt when 1t is switched ::'tt a
board. |

5. In a telephone exchange system, a me- -
tallic-circuit line normally, (or when not in
use,) with its two branches open to each other |
at the subscriber’s station and one of them
grounded at the subscriber’s station when the
subseriber’s telephone isnot switched for con-
versation but not otherwise, a switch at the

central office containing a pailr of contact

i switeh, substantially as set forth.
Iclaim as my invention and desire to secure -

1 aswiteh at the central of

test receiving in-

in said circuit-wire and the primary of which

| is in a circuit with a constantly - operating
| theotome and a battery, in combination with
A rheotome and battery

may be used for each line or for several lines, |

a switch-plug adapted to be inserted into said

switch and when inserted to disconnect said -

| pair of contact-points which are normally in
‘the exchange and apparatus, and should two :

contact, and a test receiving instrument

' erounded on one side and connected on 1ts
| other side to a switeh testing plug or device
mary of the induction-coils in a manner simi- .
lar to that shown orin other ways which will

adapted, at the will of the operator, to be con-
nected to said third contact-piece of the

6. In a telephone-exchange system, a me-

| tallic-circuit line normally, (or when it is not
t in use,) with its two branches open to each
normally open telephone-circuit, a source of

other at the subsecriber’s station, and one of

{ them grounded at the SlleCI’lbel S statlon_
~device and switching apparatus for bridging
sald telephone eu'cmt for the purpose ot test— |
ing..
2. Ina telephone multlple-smtohboa,ld Sys-.

when the subscriber’s telephone 18 not
switched for conver setmn. but not otherw1se,
ice containing a pair
of contact points or pieces _normally in con-

| tact and a third contact-piece insulated from

the rest (except by the circuit connections),

75
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90

said branch of the line which is normally -

| grounded at the subscriber’s station passing
| through said pair of contact - points and

thenoe, by a circuit-wire, to said third con-
tact-piece, and an induction-coil, the sec-

ondary of which is in said ouemt wire and
| the primary of which has in circuit with 1t
apparatus which produces intermittent elec-

tric. current, in combination with a switch-
plug adapted to be inserted into said switch,

95

100

and when inserted, to disconnect said pair of o

| contact-points which are nor mally in contact,
| and a test receiving instrument grounded on

one side and connected on its other side to a

{ switeh testing plug or device adapted, at the-

will of the operator, to be connected to said
third contact-piece of the switch, substa,n-
tially as set forth. |

- 7. In a telephone-exchange system, a me-
tallic-circuit lme the two branohes of which

are normally open to each other at the sub-
scriber’s station, and one of which 1s nor-

mally grounded at the subscriber’s station,
and an induection-coil, the secondary of which

| is in the ecircuit of the line when it 1s not
cutting said source of current out of said

switehed for conversation but not otherwise,

| and the primary of which is in circuit witha
| battery and constantly - operating circuit-
breaker, in combination with a switch at the

subscriber’s station with contact-points to re-

move said ground connection and close sald

branches to each other when the subseriber’s
telephone is switched for use, and a test re-

ceiving instrument at the central ofiice,

grounded on one side and connected on its
other side to a switch testing plug or device

adapted, at the will of the operator, to be

105
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brought into connection with a contact-piece

connected with said line, with said secondary

130

of the induection-coil normally between the

point of contact and said normal ground con-
nection at the subscriber’s sta,tmn Substan-
tially as set forth. |
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3. In a telephone-exchange system, a.me-

tallic-circuit line, the two branches of which

are normally open to each other at the sub-
scriber’s station, and one of which isnormally
orounded at the subsecriber’s station, and an
induction-coil, the secondary of which is In
the circuit of the line when it is not switched
for conversation but not otherwise, and the
primary of which hasin circuitwithitappara-
tus which produces intermittent electrie cur-
rent, in combination with a switch at the
subsclzber s station, with contact-points to re-
move.said ground connectlon and close said

- branches to each other when the subsecriber’s

- receiving instrument at the central of

20

25

30
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telephone is switched for use, and a test
ice,
wxounded on one side and connected on its
other side to a switch testing plug or device,
adapted, at the will of the operator, to be
brought into connection with a contact-piece
connected with said line, with said secondary
of the induction-coil normally between the
point of contact and said normal ground con-

nection at the subseriber’s Statlon snbstan-

tially as set forth.

9. In a telephone-exchange system, multl-
ple switechboards, metallic- cucmt lines con-
nected to the same, the two branches of each
of which are nmmally open to each other at
the subscriber’s station and one branch is
normally grounded at the subscriber’sstation,

~and induction-coils, one for each line, the
secondary of whichis in the circuit of the line

when it is not switched at any board and not
otherwise and the primary of which has in
circult with it apparatus that produces inter-
mittent electric current, in combination with
switches with contact-points, one switch at
each subscriber’s station, to disconnect the
line from said ground-contact and close the
two branches of the line to each other when
the subscriber’s telephone is switched for use,
and test receiving instruments, one at each
board, each instrument being grounded on
one side and connected on its other side to a
switeh testing plug or device adapted, at the
will of the operator, to be brought into con-
nection with a contfact-piece connected with
any of said lines, with the secondary of its in-

duction-coil normally between the point of
contact and its said normal ground connec-

tion at the subsecriber’s statmn substantially

as set forth.

10. In a multiple- SW1tehb0md exchange, a
normally open metallic circuit, a third con-

ductor normally connected 130 one side of

sald circuit, a test receiving instrument con-
nected on one side to said third conductor,
and on its other side to contacts adapted £0
be broughtinto connection with the other side
of said metalhc circuif, a source of intermit-
tent current in said metallic circuit, cut off
therefrom by the act of switching said cireuit
for use at any board.

11. In a multiple- smtchbomd emhanwe, a
normally open metallic circuit, normally
grounded on one side but disconnected from
ground while switched for use, a grounded
test-circuit adapted to be brought into con-
nection with the other side of said metallic
circuit, a source of intermittent current in
said metallic circuit, cut off therefrom by the

,act of switching S:-:'l.ld met‘ﬂhc circuit for use

at any board.

12. In a metallic- swmchboard exchange, a
metallic telephone-circuit, comprising, in the
order named, a ground connectlon telephone-
switch contacts, between said ground connec-
tion and the direct conductor of the cireuit,

i said telephone-switch contacts being nor-

mally or while the telephone is not switched
for use closed to each other, said direct-con-
ductor switchboard-contacts at the central

office normally or while the lineisnot switched

at the central office closed to each other, the
secondary of an induction-coil, test-contacts
on the various boards, a return-conductor,
and normally open telephone-switch contacts

‘at the subscriber’s station between said direct
and return conductors, in combination with

the primary of said induction-coil containing
the source of intermittent current, and a
grounded test receiving instrument, adapted
to be connected to one of said test-contacts.
- MILO G. KELLOGG.
WltﬂeSbeS
FRANCES D. KELLOGG
LE RoYy D. KELLOGG.
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