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{0 all whom it may conceriv:

Be it known that I, Mi1Lo G. KELLOGG, of
Chicago, in the county of Cook and State of
Illinois, temporarily residing at Stuttgart, in
the Empire of Germany, have invented cer-
tain new and useful Improvements in Multi-
ple Switchboards for Telephone-Exchanges,
of which the followingis a full, clear, concise,
and exact description, reference being had to
the accompanying drawings, forming a part
of this specification.

My invention relates more especially to a

metallic-circuit telephone-exchange system

in which there is a cord and a plug attached

to the cord for each line, to which the line is
connected. Sald plug is inserted into the
switch of another line when it is desired to
switeh the two lines together for conversa-

tion. BSald system is called a ‘‘single-cord”
system.. The plug generally rests normally

(or when not in use for switching) in its own
special switching device.
My invention consists in a system of testing

~and 1n apparatus, cireuit, and connections
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for each line whereby the operator mav expe-

ditiously and with few movements connect
het telephone to the circuit of the line when
1ts call is indicated, may test the line wanted
and at the
signal-bell when the line is not in use, may
conneet the two lines together, may connect
her telephone to their 011'(311113 to determine
whether they are through conversation, and
may disconnect the lines and place the appa-
ratus in readiness toreceive anew call. Said
system and apparatus are moresimple and the
work required 1s less than in other systems
devised for a similar purpose.

In the accompanying drawings, 111118tra,t— |

ing my invention, Figurelis a dmn"l am illus-
tmtmw two switchboards and the main-line
central-office apparatus of her lines, and Fig.
2 shows 1n diagram a subscriber’s appar &tus
for his office or station.

In Fig. 1, A A’ represent sections of two
multiple switchboards at the central office of
the exchange.
switeh for each line. Each switch has a con-
tact-spring which is normally in contact with
a contact-point, but is separated and insu-
lated from the point when a switch-plug is

same time ring the subscriber’s

On each boardisa spring-jack

inserted into the switech, and has & third or

‘insulated contact -piece- which is insulated

from the other parts, except by the circuit

connections. This contact-piece is adapted
to have a plug applied to it for calling and
testing.

The switch shown in the dlﬂW ings 1s of

well-known construection.

For each line there is a compound answer-
ing switching device located at the board
wherethe cord and pluag of the line are located
and where 1ts calls are to be answered.
device is manipulated in part by the switch-
plug when in the device and in part by the
operator whoanswersthecall. Theconstrue-

tion, operation, and manipulation of these

devices will hereinafter be explained in de-
tail.

Two lines and their switches on the boar ds,
their plugs and cords, their answer mﬂ*—
switches, and their annunclatms are Sh()Wll
in the drawings. The answering apparatus
of one line is shown as located at one board
and that of the other line as located at the
other board.

B B’ represent the two eompound answer-

This
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ing-switches, and D D' the two switech-plugs
of the lines, to which their double flexible .

conducting-cords are mttached, and which are
adapted 1:0 be placed in any spring - jack

switeh at the board where they are located.
One plug-is shown in its switching device and

one plug 1s shown out of its dewee

In the answering-switches, o a are evlm-—
ders, preferably of metal, adapted to receive
and guide the commutator and plug-support-

8{.;_'-

ing pieces b. This piece may be of rubber

and is of the shape substantially as shown,
and may be of other shapes to correspond
with variations in the construction, shape,

and arrangement of the other parts of the

switches.

1, 2, 3, 4, 5, and 6 are contact-pieces insu-
lated from each other. 2,4,and 5 arespring-
pieces. 'The other pieces may be rigid.
Pieces 1 and 2 are mounted parallel to each
other and in close juxtaposition
contact between
broken by the operation of the switch-plug,
as hereinafter indicated.

, 80 that
them will be made and

The pairs of con-
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 tacts 3 4 and 5 6 are mounted parallel to each
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other and in close juxtaposition, so that the

contact of each pair is made and biroketi, 4%
hereinafter described, by the operation of the

plug. Spring 4 is eonnected near its uppet

-end to spring 5 by means of an insulation-
It therefore moves.

pieceé fastened to both.
back and forth as spring 5 moves. Springs
2 and o are constructed and adjusted to press

‘toward the center of piece b, and will press
against and be acted upon by the plug,
will be described. The piece b has a hole or

as

socket in which the handle of the switch-plug
may be placed. It has also two chambers to
receive the bent portions of the spring-pieces
2and 5, asshown, and has a shoulder adapted
to rest on the: top of the cylinder ¢ when it is
moved to its lower pOSlthll ‘In the chamber
adapted to recelve

bedats when piece b is moved to its higher po-
SlthIl aind which causes the contacts to chan ge,

as will hereinafter be described. The pieces

b b are adapted and intended to occupy two
positions—the upper position, as shown in I3/,

ailid the lower position, as shown in B. When

the switeh- -plug is in its socket in its piece D,

the piece occupies its lower pemtmn and the

handle of the. pluw presses on the Springs 2
and 5, so that spring 21s in contact with piece
1 and spring 5 is out of contact with piece 6,
while spring 4 (which is attached to but in-

- sulated flom spring 5) is kept out of contact
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with piece 3. When the switch- plug is with-
drawn by the operator from the socket, the
springs 2 and 5 will be released from the
préssure of the plug-handle and (the mov-

able piece being still in its inner position)

contact between 2 and 1 is broken and that
between 3 and 4 and between 5 and 6 is es-
tablished. When the plug is removed and
the operator manipulates piece b and places

it i1 its outer. position, the contact between

1 and 2 still remains broken and the shoul-
de;'_ c 11_1 the ehambei of the pleee presses
spr mw 4 is carried out of contact with piece
3. When therefore, the plug is in the socket

_and the pleee b is in its lower position, 1 and

2 are in contact with each other and the other
contacts of the device are out of contact.
When the plug is out of the socket and piece

b 18 still in its lower position, 1 and 2 areout

of contact and 3 4 and 5 6 are in contact, re-
spectively, and when the plug is out of the
socket and the piece b is raised to its outer
position all three pairs are out of contact.
The switch-plugs D D’ are of a usual con-
struetion of loop-switeh plugs adapted to be
used with the spring-jack switehes shown.
The outsides of the handles have a rubber
insulation. Each plughastwo contact-pieces
insulated from each other, one s, at the end

of the plug and the Other s, &lonﬂ' the plug

eylmdel-tlp When a plun* is: 1nse1ted into

any of theswitches, the piece s presses against
the spring of the switch and forces the spring
:_-'Lwa,y flOIIl the contact-point end forms con-

the bent portion of the-
spring 5 is a shoulder ¢, on which spring 5

nection with the spring, |
s’ of the plug forms connection with the metal
frame or socket .of the switch. 77 are opera-
tors’ telephones, and r 7 resistance - coils.

Each operator has one of each parts and they
are connected to each other and to her an-
swering-switches substantially as shown and

as will be described.

1w and @ are calhnfr-ennunemtels one for

each line shown and eonneeted 111‘(0 theilr re-

spective circuits, as will hereinafter be de-

scribed. They are p1efe1 ably polarized an-
nunciators. |

- G G are-ground connections.
"Risa ed,lhnn* and testing battery of such

strength and conneeted as wﬂl be described.

The connections are substantially as fol-
lows: One side or branch of each line passes

normally successively through the pairs of

contact-points of the line-switches, passingin
each case to the spring first. It then passes
through the line-annunciator and is then con-

nec,tecl by onie of the insulated conductors of
the switech-cord to contact-piece s of the plug.
It is also connected to contact-pieces5and 1 of

the answering-switch of the line. The other

| branch of the line is connected to said third

. 95
It is also connected through the other conduc-

or insulated contact-pieces of its switches

tor of the cord to contact-piece s’ of the plug,
and is cohnected to contact - pieee 3 of the
answering-switch.
switeh is cennected to the ground through the

calling and testing ba,ttel y R. One side of

"::md the etllei* piece
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Contact-piece 2 of this

100

the Opemtm S telephone is connected to con-

tact-piece 4 of the answering-switch and also
to the ground. The other 51de of the tele-
phone is connected through the resistance-
coil 7 to piece 6 of the sw 11:@11

- Inthesubscriber’s-station apparatus shown
in Fig. 2,1 is the telephone-switeh. 2’ is the
callmﬂ*-ﬂ‘eneldtm 3" is the signal-receiving
bell, and 4 is the subseriber’s telephone. The
bell is an ordinary vibrating or automatic ¢ir-
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cuit-breaking bell which eontmually makes

| and breaks to its own circuit and rings while

a battery of suitable strength is closed threu oh
its circuit. The eontact-pomts and connec-
tions are substantially as shown, but may be
of other forms and arran ﬂ‘ements which shall
perform practically the epemtmn required.
They should be such that the signal-receiv-
ing bell or its contact-points are switched or
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shunted out of the ecircuit of the line while

the subseriber’s telephone is off the switch

for use, while they are in the line-ecircuit

while the telephone is on the switch or not
switched for use.

The operation of the System is as follows:
When the plug of a line is in its normal po-
sition in the socket of its answering-switch

and the line is not switched at any board,

that branch of the line which passes thr ouﬂ'h
the several pairsof contact-pointsis ﬂ't'ounded
at the central office through the battery.

When the plug is withdrawn from its iormal

| position or a plug is placed in one of its
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tor’s telephone in the circuit,

592,387 , 5

switches, this ground connection is removed. | use and the bell ther eby switeched from the

When the pluﬂ of a line is withdrawn from
its normal position in the answering-switch,
the two sides or branches of the llne are
brought into a closed circuit, with the opera-
The connec-
tion 1s automatically made by the closing of

the two pairs of contact-points 3 4 and 5 0.

The points 3 and 5 are connected to the two
sides of the line, and 4 and 6 are connected
to the two sides of the telephone.
erator then by conversation finds out what
line is wanted. She then places the tip s of

the plug of the calling-line on the third or

insulated contact-piece of the line wanted,
and 1f the line-is not switched at any boar d

(and its normal ground connection through

the battery br eken) and the subscriber’s tele-
phone is not switched for use a complete
circult is established, which contains the

calling-batiery and 0pe1 ator’s telephone and
the subseriber’s circuit-breaking bell, and the
pbell will ring, calling the subsecriber. This
complete circuit is, say, from the ground
through the 0pe1a,tore telephone and con-
tacts 6 6 of the switching device of the plug
used to contact-piece s ef the plug, thence
through the circuit of theline and its vibrat-
ing bell, the pairs of contacts of its line-
switches, the contact-points 1 2 of its switch-

ing device, and battery R to ground. The

operator also will distinguish in hel telephone
the make and break of a bell and will know
that the line is *“free” to be connected to.
she will then push the pluginto the switch,
and by so doing disconnect the line from its
normal ground connection.
(from the operator’s ground through her ap-
paratus to the circuit  of the line and through
the line to its normal ground connection) will
be broken and the bell will stop ringing.
The two lines are thereby connected into a
metallie circuit which is cross-connected or
bridged by a circuit which contains the oper-
ator’s telephone and resistance-coil, and the
subscriber wanted has been called. The op-
erator then raises the movable piece b of the
answering-switch, and by so doing breaksthe
connections at 3 4 and 5§ 6 and removes the
bridge connection. Should she wish at any
tlme to listen into the circuit to determine
whether the subscribers are through conver-
sation, she will again establish the bridge
connection by pressing in the piece b, and a
part of any telephone-current passing over
the circuit will be deflected through her tele-
phone. The use of the resistance-coil is to
prevent an undue amount of the current from
passing through the telephone. It will be
observed that the subscriber’s bell will ring
just so long as the operator holds the tip of
the plug on his switch, and when the plug is
pushed into the switch the bell stops ring-
ing. 1t will also be seen that had the hne

Deen switched at any board by the use of its

plug or through one of its swifches or had

The op--

~connected together,

The test-cirenit

circuit the bell would not have rung and the
operator would not have got the sw*nal which
indicates that the line is clear. Sheqwould
not, therefore, have switched the line with
the line Whieh desired the connection. A
subscriber’s line, therefore, tests ¢ busy” and
18 reserved to himself whether it is switched
at any board or his telephone is switched for
use, and theservice is more satisfactory than
it would be were the test ““busy” made by
only one of these operations. Had the sub-
scriber taken down his telephone for use when
the test was made, but the line had not been
switched at the central office, the operator
would hear a single *“click” in her telephone,
but not a succession of sounds. She would
then know that the subscriber’s telephone was
switeched for use, but that the line was not
yet switched. .

The operations to answer a call and com-
plete a connection are these: first, to remove
the plug from its normal position; second, to
put the plug on the switch-contact of the line

| wanted and then push it into the switch, and,
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third, to raise or move up the piece b of the

answering-switch.

In or de1 to listen to the circuit of two lines
the operator merely
pushes down on the piece b of the answering-
switeh and her telephone is connected in a
bridge to-their circuit. The calling and test-
ing battely R should be strong euounh to op-
erete the vibrating bell of any lme When they
are closed to eech other through the circuit
of theline, asheretofore descr 1bed Thenum-
ber of cells required will depend on the re-
sistance of the circuit (including line, test re-
celving instrument, ealhnfr-anmmclatm and
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bell) and also on the character of the bell and

the number of convolutions of its electromag-
net. Asa general thing as many as tw enty-
five or thuty or even more cells w111 be re-

- quired for this purpose.

The operator’s telephone is used for the test
receiving instrument. Other forms of test
receiving instruments may be used, but they
should be such that when closed, as desel ibed,

toa vibrating bell and the calling-battery the

instrument; Wlll respond to the vibrations of
the bell. The calling-annunciators should be
connected into their respective circuits, and
the calling and testing battery R should be
connected 1n the c1remts in such a direction
thatthe calling and testing current directed to

TIICO
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anyline will not operate the annunciator and

give a false signal to its operator that the sub-
scriber hag sent in a call. The annuneciators

125

are distributed among the various boards of -

the exchange, and as the battery is a strong

calling-battery an annunciator at a distant
board might be made to indicate a call when
a test is made wereit not forthis arrangement

of annunciators and battery, and the operator

at the distant board, seeing the indiecation,

would understand that 1:11e subseriber had

the subscriber’s telephone been switched for | sent in a call and connect to the line, to the

130
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. c‘onfﬂsion of the subscribers and the two oper-

-ators.

10

By the construction and connection of
annunciators and battery which I have de-
sceribed these false signals are prevented and

confusionisavoided. With electric batteries.

for signaling and testing and with ordinary

polarized annunciators for receiving -calls:
~such connection is simple and easily undm--

stood by those skilled in the art.

I use the terms ‘‘bridge” and ¢ CrOSS-CON--

- nect” in connection with a complete metallic
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circult to describe a connection between one
side or branch of the circuit and its other side.

or branch, and an instrument in a bridge or
cross-connecting circuit to a metallie circuit
is notiin the direct circuit, but is in a circuit
connection across the £WO sides or branches

of the circuit.

I ¢laim as myinvention and desire to secure
by Letters Patent—
1. In a telephone-exchange system, a . me-

tallie - circuit telephone - lme, one side or
branch of which is normally grounded at the |

central office through a battely and the other |:
side-or branch of which is normally open at
the central office, in combination with a. vi-

brating bell normally in the circuit of the: |,

line at the subscriber’s station and a test re-
celving instrument grounded on one side and:
connected on its other side to a. plug or de-

viece adapted: to be brought into connection.

with. the normally open side or branch of the
Itne, said battery being so strong as to oper-
ate said: bell and: the test receiving instru-
ment being such as to respond to the vibra-

tions. of the bell when they are thusineluded:

in- closed circuit with. each other, substan-

- tially as-set forth..
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- while the subscriber’s telephone is switched.
for use.
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2. Ina telephone exchann'e system a me-
t&lho circuit line one side or b1 anch of which.

is- normally grounded at the central office

through abatt,ery and the otherside or branch
of: which 1s normally open at the.central of-

fice, In combination with a vibrating bellnor-
ma,lly in the circuit of the line at the subserib-
er'ssstation,switching apparatus by which the
bell: is: switched: or shunted from. the circuit

_ and. a test receiving instrument
grounded on one side and connected on its

othen side to a plug or device adapted to be |:
brought into connection with: the normally |

open side or branch of the line, said; battery

being.so strong as to operate said bell and.

the test receiving instrument being such. as

to-respond to the vibrations of the bell when.
they are thus included in closed circuit with

each:other, substantially as.set forth.

3. In a telephone-exchange system, a me- |.

tallic-circuit line one side or branch.of: which
1s: normally -grounded at the central office
through-a battery and.the otherside or branch

- of: which is:normally open at.the central of-

fice, in. combination with switching appa- |

ratus by which such ground conneetwn 1S
broken while the line IS.SWItC_th for conver-

sation, a:vibrating bell normally in the cir- |

“cuit of the 11116’313 thu subseriber’s stahdn but

switched from the circuit while the telephone

18 switched for conversation, and a test re-

ceiving instrument grounded on one side and
.conneeted on its other side to a plug or de-
“vice adapted to. be brought into connection

-with the normally open side of the line, said

-battery being so strong as to operate said bell
-and the test receiving instrument being such
-as.to respond to the vibrations of the bell
‘when they are thus included in closed eir-

‘cuit with each other, substantmlly as set
forth. |

L 4, In a tele hone exchange system, a me-
* p \;

- tallic-circuit line one side or branch of which
is- normally grounded at the central office
through a battery and the otherside or branch
of which is normally open at the central of-
fice, 1n combination with a vibrating bell nozr-
mally in the circuit of the line at the sub-
scriber’s station and apparatus by which the
401:’(31&13{)1' may temporarily ground such nor-
‘mally open side or branch of the line, said
'battery being so strong as to Opemte said
1bell when they. are thus included in closed

I circuit with each other, substantlally as set

' forth.

5. Ina telephone exchange system, a me-
' tallic-cireuit line one side or “br anch of which
is normally grounded at the central office

L of Whloh isnormally open at the central.office,
in.combination with a vibrating bell normally
in the circuit of the line at the subscriber’s
station but switched or shunted from the cir-

versation and connectingapparatus by which.
the operator may temporarily ground such
normally open side or branch of the line, said
battery being so strong asto operate said bell

| with each other, substantially as set forth.
6. In a telephone-exchange system, a me-

: tallic-circuit line one side or branch of which

,13 normally grounded at the central office

*throun*h a battery but disconnected. from

 such ﬂ'round connection while the line is
;smtched for conversation and the other side
or branch of which is normally open: at the

through a battery and the otherside or branch

cuit while the telephone is switched for con-.

when they are thus included in closed circuit
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.central office, in combination with a vibrating

- bell-atthe subseriber’s station normallyinthe
circuit of the line and connecting appara-
tus.by which the operator may tempmamly
ground such normally open side or branch of
ijthe line, said battery being so strong as to
-operate said bell when they are thus 1neluded
ineclosed.circuit with each other, substantmlly
. as-set forth.

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

tallic-circuit telephone-line one side or branch

of which is normally grounded at the central
‘office through a battely and the other sideor
‘branch of Whlch 1s normally open at the cen-

‘tral office; in combination with switching ap-
‘paratus: by which . such normal “‘101111(1 COn-

:nection is broken while the lme is. switched
| for conversation, switehing apparatus for
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orounding at the central office the normally |

open side or branch of the line, a vibrating
bell normally in the circuit of the line at the
subscriber’s station and aswiteh with contacts
and connections by which the bell is switched

- or shunted from the circuit while the sub-
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scriber’s telephone is switched for use, said
battery being so strong as to operate said bell
when they are thus included in c¢losed cireuit
with each other, substantially as set forth.
- 3. In a telephone-exchange system, a me-
tallic-cireuit line one side or bchDOh of which
is normally grounded at the central office
through a ,battely but which 1s disconnected
from such ground connection while the line
is switched for conversation and the other
side or branch of which is normally open at
the central office, in combination with a vi-
brating bell normally inthe circuit of the line

‘at the subscriber’s station, a switch with con-

tacts and connections by which the Dbell is
shunted from the circuitof the line while the
telephone i1s switched for conversation and
connecting apparatus by which the subseriber
may ground such mnormally open side or
branch of theline, said battery beingso strong
as to operatesaid bell when they are thus in-
cluaded in closed circuil with each other, sub-
stantially as set forth.

9. In a telephone-exchange system, a me-
tallic-circuit line which is normally discon-

nected from the ground at the subscriber’s

station and has a vibrating bell there in its
circuit while the subscriber’s telephone is not
switched for conversation and only then, one
side or branch of the line being normally
grounded at the central office through a bat-
tery and the other side or branch of which is

- normally open at the central office, in combi-

40

15

nation with apparatus by which the operator

may at will ground such normally open gide
or branch of the line, said battery being so
strong as to operate said bell when they are
thusincluded in closed cireuit with each other,
substantially as set forth. -

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

ot

tallic-circuit line which is normally discon-

nected from the ground at the subscriber’s
station and has a vibrating bell in its circuit
there while his telephone is not switched for
use and only then, one side or branch of the

branch of which is normally open at the cen-

tral office, in combination with switch appa-

ratus by which such normal ground connec-
tion is broken while the line is switched for
conversation and connecting apparatus by
which an operator may at the central office
ground such normally open side or branch of
the line, said battery being so strong as to
operate said bell when they are thus included

in closed circuit with each other, substan-.

tially as set forth.
11. In a telephone-exchange system, a me-

tallic-circuit line one side or branch of which

has a polarized annunciator in its circult and
is normally grounded at the central office
through a battery and the otherside or branch
of which is normally open atthe central office,
in combination with a calling-generator at the
subseriber’s station, contacts and connections
by which the subscriber may direct a current
from his generator which will operate said an-
nunciator, a vibrating bell at the subseriber’s
station normally in the circuit of the line, and

| connecting-apparatus by which the operator

may ground suchnormally openside or branch
of the line, said annunciator and battery be-
ing so connected that when thus included in
circuit the battery will not operate the an-
nunciator, said battery being so strong as to
operate said bell when they are thus included
in closed circult with each other, substantially
as set forth. -

In witness whereof I hereunto subseribemy
name this 23d day of June, 1890. |

MILO G. KELLOGG.

Witnesses: |
EMIL ABENHEIM,
ABBOTT L. MILLS.
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line being normally grounded at the central
office through a battery and the other side or
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