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To all whom it mai concern:

Be it known that I, M1L.o G. KELLOGG, of
Chicago, in the county of Cook and State of
Illmms, lmve invented certain new and use-
ful Improvements in Switchboards for Tele-
phone-Exchanges, of which the following is a
full, clear, conclse, and exact desemptmn ref-
erence belnn' had to the accompanying draw-
ings, formmg a part of this specification.

My invention relates especially to tele-

phone-exchange systems in which the lines

are grounded .‘:’Lt the central office and at their
ont.el ends. .

Certain features of the invention may be
used with a multiple-switchboard system and
also in switehboards which are not multiple.

Certain features of the invention may be
used with lines which are not o 1*01mded at the
central office.

In the organization shown I conneet the
telephone-lines with the different switches on
the board or boards in pairs, there being one

switch for each pair of lines on each board
~and each switch having two contact-pieces

sultably placed and insulated, one of the lines
of a pair of lines being connected with one of
sald switch ceontact-pieces and the other con-

nected with the other contact-piece, in con-
nection with switch-plugs, apparatus, and cir-

cuits, which I shall hereinafter describe, by

which the operators may receive the calls of
the lines and expeditiously and with few mo-
tions connect together any two lines which
are connected at their boards.

Theinvention consists, primarily, in a clear-
ing-out system applicable to such system of
switching and connecting and to other sys-
tems of telephone-exchange operation.

Kigurge 1 1s a front view of a section of one
of the switchboards. Fig.2shows asectional
view of a board with four lines connected to
it, four annunciators for the lines with their

- connection to their respective lines and the

- ground, and a pair of switch-plugs connected
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with the operator’s
apparatus.

’s apparatus and their own
Fig. 3 shows in diagram a sub-

‘scriber’s- sta’mon apparatuswhich may be used

in the system.
The switches of the ]mes are marked a a.
O b are the switch-holes through the front of

the rubber strips of the shape substantially |

m' of its plug.

switches are mounted. These holes are pref-
erably square or rectilinear. To one side of
the centers of the holesare the contact-springs
g ¢. On the opposite sides of the center of

‘the holes and along the surface of the holes

are placed the contact-piecesjj. There is

one spring g and one contact-piece 7 for each

switch.

Four lines are Shown inthedrawings. Line
¢ is connected to contact-spring ¢ of one of
the switches. Line @? is conneeted to con-
tact-piece 7 of the same switch. - Line «® is
connected to contact-spring g of the other
switeh, and line «*is connected to contact-
piece 7 of that switch.

N N are annunciators, and « « are retarda-
tion-coils, one annunciator and one retarda-
tion-coil foreachline. Kachlineisconnected
to the ground through its annunciator and

Tetar dELthH coll.

D D'area pairof switch-plugsada pted each

to be inserted into any of the switches and

to form connection when inserted,as will here-
inafter be described.

“n n are the rubber insulations of the plugs,
and m m’ are the two contact-pieces of a plug.
~ When a plug is inserted into a switch, it
may be inserted in such a direction that its
piece m forms connection with spring ¢ and
its piece m forms connection with contact-
piece y of the switch, or in the reverse direc-
tlon SO that m forms connection with 9 ::'Ll’ld

m' with g.

as shown and on which'the metal p&rtq of the
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For each plug there is a SWltthDﬂ device,

into which any other plug located at 1ts bom'd
may be placed and which has a contact-piece
g', which conneects with the contact-piece m
of the plug thus inserted. The contact-piece
of this switching device is connected through

a flexible switch-conductor with contact-piece
These switching devices are

marked s s

The contaet -pleces m m of a pair of plugs
are connected together by a flexible-cord cir-
cuit, and in this cord circuit are a battery. 13,
2 cledrmmout annunciator ¢, and the nor-

mally closed contacts of the two calling-keys
L ?*u.

Y is alooping-in switeh, with contacts and
connections,by which the operator’s telephone

90

05

ICO



' may be looped into the cord-circuit.
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cords.

bell.

two contacts p p are normally in contact with
each other and in the circuit of the pair of
When the plunger of the switeh is
depressed, that connection is opened and the

two springs p p are pressed into connection .

with the two contacts g ¢, respectively, to

‘which are connected the two sides of the op-
erator’s telephone .

thereby be looped into the cord -circuit.
When the plun's are in their normal position,
their contact-pieces m rest on a gr ound pla,te

0, as shown. |
- There is one battery B’, one Glearmﬂ'—out

annunciator v, two calllnﬂ'—keys kk, and one

‘looping-in sw itch Y, for each pair of cords.
The two keys k & are connected with their
" cord-cireuit, with the two levers connected
The
lower contacts of the keys are eonnectedi
through the callmﬂ'-b&ttery B to ground.

with the tW0 contactsm m of the plugs.

the 0perat0r s telephone.

usual eonstruetion : 2, the signal-receiving
3 18 the call-generator.
scriber’s telephone.

and 8 is the primary, of the induction-coil,

ja,nd 9 18 a resistance-coil. |
From the line-circuit before it passes to the

~ Dbell a wire of small resistance is run to a con-

1O

tact-piece with which the lever comes in con-
tact when the telephone is taken from it.
When, therefore,the telephone ison thelever,

the circuit is throu gh the bell and telephone- -
lever to ground. VVhen the telephone 1s off

the lever the circuit is around the bell,

- through the lever resistance- coll, seconda,ry
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of mductwn coll, a,nd telephone to ground.
It is evidént from the above de’seription of

the circuits and from the drawings that when

the telephone is on the switch the signal-bell

is in the circuit of the line, and the telephone,

secondary of induction- 0011 and resistance-

- c¢o1l are shunted or short-mrcmted so that
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their resistance is practically SWItChed from
the circuit, and that when the telephone is

off the switch the telephone, the secondary

of the induction-coil, and the resistance-coil

~are in the circuit of the line, and the signal-

bell is short-circuited, so that its resmtanee 18
practically switched from the circuit. In
well-organized subsecriber’s telephone-station
a,ppa,ratus the resistance of the telephone

~andsecondary of theinduction-coil combined

- ohins.
65

aggregate about four hundred ohms, while
that of the signal-bell is about one hundred
. The resmtance of the line-circuit
while the subscriber’s telephone is switched
for use is therefore much greater than is the

resistance while the telephone isnot switched

The | foruse. .

The telephone may

118 -
| Each ¢ operator has
‘asmany pairs of plugs as she may reasonably
require for her work, and they are connected
to their special apparatus and to the oper-
ator’s apparatus substantially as helembe--;
fore described. -
In the subscriber’s-station apparatusshown :
- in Fig. 8, 1 is the telephone-switch of the

| will operate the annunciator.

2. A - 592,391

I utilize this (:hf erence in r emstanee

in the clearing-out signals, as will herein-

alter appear. If this difference in resistance
1s not enough to cause an easy adjustment

of the appmatus for the operation of the
clearing-out signals, such additional resist-

| ance as is needed mmay be included in the re-

sistance-coil. It is evident that the needed
difference in resistance may be obtained with

1 otherarrangementsof apparatus and circuits.

6
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The line-annunciators are preferably polar-

ized annunciators and connected in theirline-
! eircuits in such a direction that they are not
operated by the calling-battery when con-

nected to their respective lines.

‘The operation of the system is as follows: .

When an operator observes a call on a line-
annunciator, she places one plug of a pair
into the switch to which the line is connected
in such a position or direction that the con-
tact-piece m of the plug forms connection
with that contact-piece of the switch which is
connected with the line. She then finds out
by conversation what line is wanted. She

| then places the other plug of the pair into

the switch of the line wanted in such a posi-

piece of the switch connected with the line.

_ { Should there in either case be a switch-plug
4 is the sub- | in the switch of the line, she inserts her plug
-5 isthe transmitter. 6

- 1sthe transmitter-battery. -7isthesecondary,

in the switching device of that plug,
connecting her plun with the line.
‘The clea,rmﬂ* out annunciators should be of

thereby
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{ tion or direction that the contact-piece m of
the plug forms connection with the contact-
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such a cha,metel and the cord-batteries of

such strength that when they are togetherin

clrcmt with any two lines and the subsc,mb—_
| ers’ telephones are switched for use, ther eby

including a considerable resistance in the cir-
cuit, the ‘annunciator will not indicate a call;
but when the telephones are switched out of
use by being placed on their switches and the
resistance of the circuit is thereby consider-
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ably decreased the strength of the battery

subscribers by the mere act of placing thelr
telephones on their switches send in the clear-
Ing-out signal.
scribers’ stations should be of such kind as
to be operated by that polarity of current
which is sent over the line for calling.

The signal-bells at the sub-

Thereby the |
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The retardation-coils and annunelatora of

the lines should preferably be of high resist-
ance, so that enough battery- current will not

pass throun*h any line-annunciator when the

lines are sw1tched as described, to opemte
the annunciator.

With thissystem and orﬂ*amzatmn only one-
half asmany switches are 1equ1red fora given
number of lines and the switches for swice as
many lines may be placed within a given
space, as in the usual telephone-swmchb()md
system. The system therefore doubles the

capacity of a given-sized switehboard before
the multiple system 1s required. For In-
stance, if the multiple system is found desir-

able when an exchange has reached sm hun-
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dred lines it would in this system be no more
necessary or desirable in exchanges of twelve
hundred lines.

The method of switching and the connec-
tion of the annunciators and resistancesinthe
line herein shown are disclosed and claimed
in my application Serial No. 383,260.

Iclaim as myinvention and desire tosecure

- by Letters Patent—
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1. In a telephone-exchange system tele-
phone-lines divided into pairs, annunciators
for said lines, one &nuunciator for each line,
and switches for said lines, one switch for
each pair of lines, each switch having two
contact-pieces to which the two lines of 1ts
pair are respectively connected and each line
being grounded through its annunciator in
combination with ba,tterles and switching ap-
paratus by which any two lines may be CONl-
nected together in a circuit which includes a

battery and does not include their annuneia-

| toxs substantially as set forth.
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In a telephone - exchange system, 1361{,;-
ph011e lines divided into pairs, annunciators
and retardation-coils for said lines, one an-
nunciator and one retardation- 0011 for each
line, and switches for said lines, one switch
for each pair of lines, each switch having two
contact-pieces to which the two lines of its
pair are respectively connected, and each
line being grounded through its annunciator
and 1'etal*c1at10n ¢oil, in combination with

electric batteries and letehmfr apparatus by
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which any two lines may be conneeted to-
gether in a cireuit which includes a battery
and does not include their annunciators and
retardation-coils, substantially as set forth.
3. Ina telephone-exchangesystem,two tele-

phones temporarily connected together for
conversation and a clearing-out annunciator

and battery connected into the closed circuit
with them while or as long as the operator
leaves them connected together for conver-
sation, in combination Wlt]’l resistances at
each subscriber’s station and switch appara-

-tus and connections by which a greater re-

sistance is included in the closed circuit
when the subscribers’ telephones areswitched
for use than when they are not thus switched,
sald battery and annunciator being so re-
lated to each other and the circuit and re-
sistances that the annunciator is not oper-
ated while the telephones are switched for
use and the additional resistance is thereby
Included in the closed circuit of the lines,

but the batterycauses the. annunciator to in-

dicate when the telephones are switched out
of use, and the lesser resistance is in such
closed circuit, substantially as set forth.

4. In a telephone-exchange system,two tele-
phone - lines temporarily connected together
for conversation and in a clearing-out an-
nunciator and battery connected by the act
of switching the line for conversation into
closed circuit with each line while and as
long asthey are left by the operator connected
together for conversation, in combination

with resistances at each subscuber s station

and switch apparatus and connections by
which a greater resistance is included in the
circuit When the subscribers’ telephones are
switched for use than when they arenotthus
.swsttched, sald battery and annunciator be-
ing so related to each other and the circuit
th&t the annunciator is not operated while
the telephones are switched for use and the
oreater resistance is included in closed cir-
culv with them, but the battery causes the
annunciator to indicate when the telephones
are switched out of use and such greater re-
sistance is not in such closed cncult sub-
stantlally as set forth.

5. In a telephone-exchange system tele-

phone-lines, annunciators for said hnes, one

annunelator for each line, through which the
line is permanently g orounded and switches
for said lines, each smtchhm*mg a contact-
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piece to which its line is connected and each -

line being grounded through its annunciator,
in combination with batterles and SWltGthﬂ‘

apparatus by which any two lines may be.

connected together in a closed cirenit which
includes a battel"y, sald battery being in-
cluded in the closed circuit of the two lines
thus connected togethér while and as long as

they are left by the operator connected  to-
cether for conversation and does not in-
clude their annunciators, a clearing-out an-
nunciator then in said eircuit and apparatn%
at each subscriber’s station codperating with
sald battery at the will of the subscriber to
operate the clearing-out annunciator. .

6. In a telephone-exchange system, tele-
phone-lines, annunciators and retardation-
coils for said lines, one annunciator and one
retardation-coil for each line, and switches
for said lines, each switch having a contact-
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piece to which its line is connected, and each

line being grounded through its annunciator
and retardation-coil, in combination with
electric batteries and switching apparatus
by which any two lines may be connected

together in a closed circuit which includes a

battery while or as long as they are left by
the operator connected together for conver-
sation and does not include their annunci-
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ators and retardation-coils, a clearing-out .

annunciator then in said circeuit and appa-
ratus at each subscriber’s station codperat-
ing with said battery at the will of the sub-
scmber to operate the clearing-out annun-
clator.

7. Inatelephone-exchange system, two tele-
phone-lines temporarily eonnected together

| for conversation, and a lme-annuncmtor for

eachline,each annuneciator beingthen or while
the lines are thus connected together for con-
versation connected on one side to its line
and on the other side to the ground, in com-
bination with a battery and clearing-out an-
nunciator in the closed circuit of said lines
thus connected towethel, and apparatus at
each subscriber’s station codperating with

| said b&ttery at the will of the subseriber to
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- line-annunciators be_lnn' SO con_s_trueted and
related to the battery and the circuits that
the batiery does not then cause either of

ri

1o

Opera,te ‘the clearing-out annuncmtor .SEbld | cmtor is made to 1ndleate a call when the

them to indicate a call.

8. Inatelephone-exchan ﬂ‘é system,two tele- |

phone-lines temporarily connect_ed together

for conversation and a clearing-out annun-
ciator and battery connected into closed cir-

euit with them while and as long asand dur-

ing the time. they are left by the operator
connected together for conversation, in com-

- bination with resistances at each subscriber’s
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station and switch apparatus and connec-
tions by which & less resistance is at the will

of either subscriber included in his line-cir-
cuit than is the resistance included therein

while the line is being used for conversation,

said battery and annunclatm being so re-
lated to the circuit that the battery causes
the annunciator to indicate a call on the less
resistance beingincluded by eithersubseriber
in his line- cwcmt but not otherwise, sub-
stantially as set fm th.

9. Inatelephone-exchangesystem,two tele-

phone-lines temporarily connected together

for conversation and & clealmfr—out annun-

ciator and battery then eonneeted in their

“¢ireuit, in combination with a line-annun-

ciator for each line, each annunciator being
connected on one side to its line while the

line is switched for conversation and on the

other side to the ground, resistances at each
subscriber’s station and switch apparatus
and connections by which greater resistance
is included in the circuit of the lineés when
the subscribers’ telephones are switched for
use than when they are not thus switched,
said annunciators being so constructed rmd
related to the battery &nd circuitsthatneither
line-annunciator 1s caused by the battery to

indicate a call, and the clearing-out annun- |

subscribers’ telephones are not switched for
nse, but not otherwise, substantmlly as set
forth.

10. In a telephone-exchangesystem, a tele-

phone line grounded at its outer end and at
the central ofhce and a polarized annunciator

at the central office permanently in circuit
with its line, in combination with a signal-
receiving bell at the subscriber’s qtatwn a
callin g-battery at the central ofiice gro u_nd_ed

ed to the line-circuit. said annuneciator being

then in circuit between the office ground of

the line and said battery, and so eonueeted
in circuit as not to be operated by said bat-
tery, substantially as set forth.

11. In a telephone-exchange system, two
telephone - lines tempo_mrlly connected to-
gether for conversation, and a line-annun-

-elatm for each line, eﬂ,eh annunciator being
| then or while the 11nes are thus connected to-—

ogether for conversation connected onone side
to the direct conductor of its line and on the
other side to the return-conductor, in combi-
nation with a battery and clearing-out an-
nunciator in the closed circuit of said lines
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on one side and switch apparatus by which
the other side of the battery may be connect-
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thus connected together, and apparatus at
each subscriber’s 813::1131011 codperating with -

‘said battery at the will of the subscriber to
operate the clearing-out annunciator,
line-annunciators being so constructed and

sald

related to the battery and the cireuits that
the battery does not then cause either of
them to indicate a call.

In testimony whereof I have heleunto sub-
scribed my name.

MILO G. KELLOGG.

Witnesses:
| FrRANK S. OBER,
EDwARD C. DAVIDSON
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