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To all whom it may concermn: L
Be it known that I, Miro G. I&ELLOGG of

Chicago, in the county of Cook and State of |

Illinois, haveinvented certain new and useful
Impr ovements in Multiple Switchboards for
lTelephone-Exchanges, of which the following
is afull, clear, concise, and exact deseuptlon
reference belnﬂ had to the accompanying
drawings, fmmmn a partof thisspecification.
My mYentmu lelates to a metallic-cireuit

a cord and a plug attached to the cord for

each line, to which the line is connected.
Said plun' 1s inserted into the switch of an-
other line when it is desired to switeh the
two lines together for conversation. Said
system is a,lled &
The plug generally rests nor mally (or when
not in use for switching) in its own special
switching device. |

My mventmn GOilSlStS in a system of test-

ing, and in apparatus, circuit, and connec-

tions for each line,whereby the operator may
expeditiously and with few movements con-
nect her telephone to the circuit of the line
when the call is indicated, may test the line
wanted and at the same tlme ring the sub-
scriber’s signal-bell when the 1me 1s not in
use, may conneet the two lines together, may
connect her telephone to the cuemt to de-
termine whether they are through conversa-
tion, and may disconnect the lines and place
the appamtus in readiness to receive a new
call. Said system and apparatus is more
simple and the work required is less than in
other systems devised for a similar pur pose.
In said system the lines test ‘‘busy” whether
they are switched foruse at any board or the
line-annunciators indicate a call. '-

Intheaccompanying drawings, 111115131&1;11:10'
my invention, Figure 1 is a dl&ma,m 111us—
trating two sw 1tehboa1ds and the main-line
central- office apparatus of two lines, and
Fig. 2 shows in diagram a subscriber’s ap-
paratus for his ohce or station.

In Fig. 1, A A’ represent sections of two
multiple Switehbofwds at the central office of
the exchange. On each board is a spring-
jack sw1teh for each line. KEach switeh has
a contact-spring which is normally in contact

_l.

~construction, operation,
‘“single- cord” system.

insulated from the point when a sw 1teh plug
18 inserted into the swifch, and has a third
or insulated contact piece whi’eh 1s insulated
from the other parts except by the circuit
connections. T'his contact-piece is adapted
to have a plug applied to it for calling and
testing. The switeh shown in the dmwmn's
1s of Well known construction. |

- For each line there is a compound answer-

ing switching device located at the board

where the cord and plug of the line are lo-

~cated and where its calls are to be answered.

T'his device is manipulated in part by the
switch-plug when in the device and in part
by the operator who answers the call. The
and manipulation
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of these devweg will hereinafter be explained

in detail.

Two lines and tlleu smtehes on the boards,
their plugs and cords, their answering-
switches, and their annunemtms are shown
in the dra,wmﬂ's The answering apparatus
of one line is ShOWIl as located at one board
and that of the other line as located at the
other board. |

B B’ represent the two eompound answer-
ing-switches, and D D the two switch-plugs of

the lines to which their double flexible con--

ductmn' cords are attached and which are

_adapted to be placed in any spring-jack

switch at the board where they are located.
One pluog isshown in its switching device and

~one plug is shown out of ‘its dewee ready to

be inserted info the switch of any line.
- In the answering-switches, a a are cylm-

ders, preferably of met@l, adapted to receive

the commutator and plug-supporting piece b.

This plece may be of rubber, and is of the

shape substantially as shown, and may be of
other shapes .to correspond with vauatmns
in the other parts of the switches.

1, 2, 8, 4, 5, and 6 are contact-pieces insu-
lated frOm eaeh other.
Piece b has
a hole or socket in which 13116‘ handle of the
switeh-plug may be placed. It has also two
chambers to receive the bent portions of the

spring-pieces 2 and 5, and has a shoulder
adapted to rest on the top of @ when it is

moved to its lower pOSItwn In the chamber

_ 2,4, and dare springs.
The other pieces may be rigid.
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with a contact- -point, but is separated and { adapted to receive the spring 5 is a shoulder




- inafter indicated.
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the contacts to change, as will be described.
Pieces1 and 2 are mounted parallel to each

-other and in close juxtaposition, so that con-
tact between them will be made and broken

by the operation of the switch-plug, as here-
The pairs of contacts 3 4

~ and 56 are mounted parallel to each other

. IO

and in close juxtaposition, so that the con-
tact of each pairis made and broken, as here-

- 1nafter described, by the operation of the

20

plug. Spring 4 is connected near its-upper
end to spring 5 by means of an insulation-
piece fastened to both. It therefore moves
back and.forth as spring 5 moves. Springs

2 and 5 are constructed and adjusted to press|

toward the center of piece b and will press

against and be acted upon by the plu g, as Wlll

be described.

The pieces b b are adapted to oeeupy two

positions, the upper position shown in B’ and
the lower position shown in bB. --
When the switch- pluﬂ* is in its socket in its

‘piece b, the piece occupies its lower position
and the handle of the plug presses -on the

springs 2 and 5, so that spring 2 is in con-

tact with piece 1 and spring 5 is out of con-
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- of the plug and the other, s, along the plug -
cylinder-tip.  When a pluﬂ' is 1nse1ted into

tact with piece 6 while spring 4 (which is at-

tached to, but insulated from, spring 5) is

kept out of contact with piece 3. When the
switch-plug 1s withdrawn by the operator
from the socket, the springs 2 and 5 will be

released from the pressure of the plug o-han-
dle and (the movable piece being still in its
inner position) contact between 2 and 1 1s

broken and that between 3 and 4 and be-

tween 5 and 6 is established. When the plug

- i8 removed and the operator manipulates
piece b and places it in its outer position, the |

contact between 1 and 2 still remains broken,
and the shoulderc in the chamber of the pilece
presses spring 5 out of contact with. piece 6,
and spring 4 is carried out of contact with
piece 3.

1and 2 are in contact with each other and the
other contacts of the device are out of con-

tact. When the plugisoutof the socket and

piece b is still in its lower position, 1 and 2
are out of contact and 34 and 56 arein con-
tact, respectively, and when the plug is out

of the socket and the piece 0 is raised to- its

outer p051t10n all three pelrs are out of con-
tact.

The switch-plugs D D are of a usual con-
struction of loop-switch plugs adapted to be

used with the spring-jack switches shown.
The outsides of the handles have arubberin-

sulation. Each plug has two contact-pieces
insulated from each other, one, s, at the end

any ‘of the switches, the plece s presses

s against the spring of the switch and forces |

the spring away from the contact-point and | through its circuit.

When, therefore, the plug isin the
socket and the plece b is in its lower position,

592,379

¢, on ‘which spring o bears when piece b is | forms conneemon with the spring, and the
moved toits higher position and which causes

~ tt are operators’ telephones, R R calling-
batteries, and r » resistance-coils.
erator ha,s a telephone, calling-battery, and

W and X are calling-annunciators, one for
each line shown, and eonneeted into their re-
spective circuit, as will hereinafter be de-
scribed. They are prefela,bly polarized an-
nunciators.

G G are gr ound cenneetwns

Each annunuatm has a palr of contact-
points nmormally (or when the annunciator

| does not indicate a call) in contact with each

other, but which are separated by the annun-
elator while it indicates acall. The two con-

other piece, ', of the plug forms connection
| with the metal frame or socket of the switch.

70

Kach op-

| resistance-coil, and they are connected to -
each otherand te heranswering-switches, sub-
stantially as shown and as *mll be deserlbed
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tact-points of a pair are marked p and g, re- '

spectively.  One of them, g, 18 a spring-con-

| tact which 1is pressed by the annunciator-

drop, when the drop falls, away from its cor-
responding contact- pomt p. The contact-

9o

point pisrepresented as an angle-piecce which

passes over the spring ¢ and is 1n contact

with the spring when the spring is not actu-

ated by the annunelatm drop.
The connections are substantially as fol-
lows: One side or branch of each line passes

in each case to the spring first. It then passes

| through the hne—-annunemtm and the pair of

95

normally successively through the pairs of
'contaet-pemts of the line- emtehes passing
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eentaet -pointsof the annunciator and is then

connected by one of the insulated conductors

of the switch-cord to contact-piece s of the
It is also cornected to contact-pieces

plug.
5 and 1 of the answering-switch of the line,
the connection being mede at a point between

the answermn‘-smteh contact-points on the

one hand ‘md the annunciator contact-points
on t-h_e other hand. The other branch of the

10§
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line is connected to said third or insulated

contact-pieces of its switches. 1t is also con-
nected through the other conductor of the
cord to contact-piece S’ of the plug and is con-
nected to contact-piece 3 of the answering-

I15

switch. Contact-piece 2 of this switchiscon-

nected to the ground. One side of the opera-
tor’s Lelephene is connected to contact-piece
4 of the answering-switch and also to the
ocround through hel calling - battery. The

N ethel side of the telephone is connected
| through the 1ee1stence-e01l r to piece 6 of the
-sw1tch

120

" In the subser iber’s- _station apparatusshown

in Fig. 2, 1 is the telephone-switch. 2 is the
cellmfr—frenemtel 3 is the signal-receiving
bell, and 4 is the subscriber’s telephone. The
bell is an ordinary vibrating or automatic
circuit - breaking bell Whlch
makes .and bleeke its own circuit and rings
while a battery of suitable strength is closed
The eon‘met pomte and

continually
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connections are substantially as shown, but

may be of other forms and ar: anffements

which shall perform practically the 0pemt1011
required. They should be such that the sig-
nal-receiving bell or its contact-points are
switched or shunted out of the cirenit of the

line while the subscriber’s telephone is off |

the switch for use, while they are in the line-
circult while the telephone 1s on the switch,
(or not switched for use.)

The operation of the system is as follows:
Y hen the plug of a line is in its normal posi-
tion in the socket of its answering-switeh
and the line 1s not switched at any board and
the line-annunciator does not indicate a call,
that branch of the line whieh passes thr 0110*11
the several pairs of contact-pointsis groun ded
at the central office. When the pluo is with-

drawn from its normal position or a plug is

placed in one of its switches or the annun-

clator indicates a call, this ground connection

is removed. When the plug of a line is with-
drawn from its normal position in the an-

swering-switeh, the two sides or branches of

the 1111& are brounht into a closed circuit, with
the operator’s telephone in the circuit. The
connection is automatically made by the clos-
ing of the two pairs of contact-points 3 4 and
o 0. The points 3 and 5 are connected to the
two sides of the line and 4 and 6 are con-
nected to the two sides of the telephone.
The operator 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 if the line is not switched at any
board or its annunciator does not indicate a
call and its normal ground connection is not
broken and the Snbsembel s telephone is not
switched for use a complete cirecuit is estab-
lished which contains the calling-battery and
telephone and the subscriber’s en**emt-br ak-

ing bell, and the bell will ring, calling the sub-
8¢ I‘iber

This complete circuit is from the
ground, through the battery R and telephone
t and eontaet—pomts o 0, to contact s of the
plug, thence through the circuit of the line by
way of the Sub%erlber s station, the normally
closed contacts of the line- SW1tches the con-
tacts p ¢ of the annunciator, and the contacts
1 2of theplugswitching device, to the ground.

The operator also will dlstmo nish in her tele-
phone the make and break of a bell and will

-~ knowthatthelineis ‘““free” to be connected to.

35

Go

She will then push the plug into the switch
and by so doing disconnect the line from its
normal ground connection. The test-circuit
(from the operator’s ground, through her ap-
paratus to the circuit of the lme, and through
the line to its normal ground connection) will
be broken and the bell will stop ringing.

The two lines are thereby connected mto 3]

“metalliec eireuit which is eross-connected or

bridged by a circuit which contains the oper-
ator’s telephone and resistance-coil and the
subscriber wanted hasbeen called. The oper-

o

‘ator then raises the movable piece b of the

answering-switeh and by so doing breaks the
connections at 3 4 and 5 6 and removes the
bridge connection. Should she wish at any
time to listen into the circuit to determine
whether the subseribers 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
holds the tip of the plug on the switch and
when the plug is pushed into the switch the

‘bell stops ringing.

It will also be seen that h::‘td the 11116 be(}n

switched at any board by the use of its plug

or through one of its switches, or had the sub-

scriber’s telephone been switehed for use and.

the bell thereby switehed from the circuit, or
had the line-annunciator indicated a call, Lhe
bell would not have rung and the opemtor

would not have got the signal whichindicates.

that the line is clear. She would not, there-
fore, have switched the line with the line
which desired the connection. A subscrib-
er’s line therefore tests ‘“busy” and is re-

served to himself whether i1t is switched at
any board or his telephone is switched for

use or its annunciator indicates a call, and
the service is more satisfactory than it would
be were the test ““ busy” made by only one of
these operations.

Had the subscriber taken down his tele-
phone for use when the test was made, but
the line had not been switched at the eent al
office and the annunciator did not not indi-
cate,the operator would hear a single ““click”

In her telephone, but not a succession of

sounds. She would then know that the sub-
scriber’s telephone was switched for use, but
that the line was yet connected w1th the
ground.

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

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

answering-switch. In order to listen to the
circuit of two lines connected together,
operator merely pushes down on the piece b

of the answering-switch and her telephone is

connected 1n a bridge to their circuit.
The calling

operator’s calling-batteries should be con-
nected in the eu*cmts in such a direction that
the calling and testing current directed to
any line will not operate the annunciator and

give a false signal to its operator that the

With electric
and testing

subseriber has sent in a call.
batteries for signaling

as the operator

the

-annunclators should be con-
nected into 1:11011‘-' respective circuits and the

and with
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ordinary polarized annunciators for receiv-
ing calls such connection is simple and eas-
ily understood by those skilled in the art.

- The calling-generator shown in Fig. 2 has

ap automatic device with contact-points and
-connections by which the line-circuit is auto-

- matically grounded while the generator is op-

10

erated Wlth the generator in the circuit be-

tween such D*round connection and the nor-

mal ground conneetlon of the line at the cen-

- tral ofﬁce

20

by Letters Patent—

of which is normally connected with the
oround at the central office but disconnected

| from such ground while switched for conver-

sation and has an annunciator normallyin its
circult with contact-points by which the cir-
cult 18 open while the annunciator indicates a

tion with a vibrating bell at the subseriber’s
station normally in the circuit of the line but
switched or shunted from said circuit while

- the subseriber’s telephone is switched for use

30

and a test wire or circuif at the central office

eontaining a test receiving instrument and
battery, grounded at one end and connected
at 1ts other end to a plug or device adapted
to be brought into connection with the nor-

mally open end of the lme, substantmﬂy a8

- set forth.
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2. Inatelephone-exchange system a. metal-

lic-circuit telephone-line one side or branch

of which is nor mally connected to the ground
at the central office but disconnected from
such ground while switched for conversation
and ha,s an annunciator normally in its cir-
cuit with contact-points by which the cireuit

‘is open while the annunciator indicates a call

and the other side or branch of which is nor-
mally open at the central office, in combina-

‘tion with a vibrating bell at the subscriber’s

station normally in the circuit of such line
but switched or shunted from such circuit

while the subscriber’s telephone is switched
for use, a test receiving instrument at the
central office ogrounded on one side and con- |
‘nected on its other side to a test plug or de-

vice adapted to be brought for testing into
connection with the normally open end of the

line and a battery in the test-circuit estab-

S5
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lished on testing, substantially as set forth.

3. Inatelephone-exchangesystem, a metal-
lic-cireuit line, one side or branch of which is
normally connected with the ground at the
central officeand hasanannunciator normally
1n its circuit. with contact-points by which the
circuitis open while the annunciatorindicates
a call, and the other side or branch of which
is normally open at the central office, in com-
bination with switching apparatus by which
the line 1is dlseonnected from such ground

which the bell is shunted while the subscrib-

er’s telephone is switched for use and a test
~wire or circult at the central oifice,
ing a test receiving instrument and battery,

contain-

orounded at one end and connected at 1ts

‘other end to a plug or device adapted to be
brought into connection with such normally

| open end of the line substantially as set forth.
Iclaim as myinvention a,nd desn e to secure |

4, Inatelephone-exchangesystem, a metal-

lic-circait line one side or branch of which is
1. Inatdephone exehanwe svstem ametal- )

lic-circuit telephone-line one side or branch

normally connected with the ground at the

tion while switched for conversatlon a vibrat-

5. Inatelephone-exchange system ametal-

lic-circuit line, one side or branch of which
“contains a polarized annunciator having con-
tact-points by which the circuit is open while
-the annunciator indicates a call and 18 nor-
‘mally grounded at the central office but dis-
connected from the ground while switched for
conversation and the other side or branch of
“which is normally open at the central office,
in combination with a vibrating bell at the
| subscriber’s station normally in the circuit of
“the line but switched or shunted while the

subscriber’s telephone is switched for use and
a test wire or circuit at the central office con-
taining a test receiving instrument and bat-
tery, grounded at one end and connected at
the other end to a plug or device adapted to
be brought into connection with the normally
open end of the line, the annunciator and bat-

| tion, a vibrating bell at the subscriber’s sta-
‘tion, normally in the circuit of the lihe, a
‘switch with contacts and connections by

70
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central office and hasan annuncmtor normally -
-in its circuit with contact-points by whieh the
circuit isopen while theannuneciatorindicates
- a call and the other side or branch of which is
‘normally open at the central office, in combi-
nation with switching apparatus by which the

line is disconnected from such ground connec- -
call and the other side or branch of which is |
normally open at the central office,in combina- [ ing bell at the subseriber’s station, norma,lly
inthecircuitof theline, aswitch with contacts
“and connections by which the bell is shunted
- while the subscriber’s telephone is switched
for use, atest receiving instrument at the cen-
- tral office g orounded on one side and connected
‘on ifs othel side to a test plug or device
adapted to be brought into connection with
. the normally open end of the lines and a bat-
“tery in the circuit established on testing, sub-
- stantially as set forth.
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tery being so connected into the circuit that |

the battel y does not operate the annunemtm
substantially as set forth.
6. Inatelephone-exchange system a metal-

lic-circeuit line, one side or branch of which

“contains a, pol&mzed annunciator having con-

tact-points by which the circuit is Openwhile
the annunciator indicates a call, and 18 nor-
mally grounded at the central office and the

other side or branch of whichisnormally open

at the central office, in combination with

‘switch apparatus by which the line is diseon-

nected from such ground connection while

connection Whlle it is switched for conversa- i switched for convelsatmn, a vibrating bell at
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the subscriber’s station, normally in the cir-
cult of the line, a switeh with contacts and
connections by which the bell is switched or
shunted from the line while the subscriber’s
telephone is switched for use, a test receiv-
ing instrument grounded on one side and
connected on 1ts other side to a plug or de-

vice adapted to be brought into connection

with said normally open end of the line, and
a battery in the circuit thereby established,
the annunciator and battery being so con-
nected into the circuit that the battery does
not operate the annunciator, substantially as
set forth.,

7. Inatelephone-exchangesystem, a metal-
lic-circuitline,oneside or branch of which con-
tains an annunciator having contact-points
by which the circuit is open while the annun-

ciatorindicates a calland isnormally eround-

ed at the central office but disconnected from
the ground while switched for conversation
and the other side or branch of which is nor-

mally open at the central office, in combina- |

tion with a vibrating bell at the subseriber’s
station, a switch with contacts and connec-
tions by which the bell is switched or shunted
from the circuit while the subscriber’s tele-
phone 1s switched for use, and a test wire or
circuit at the central office, containing a test
receiving instrument and battery, grounded
at one end and connected at its other end to
a test plug or deviece adapted to be brought
into connection with the normally open end
of the line, said annunciator and battery be-
ing so construected and connected that when
thus connected in a cireuit the battery does
not operate the annunciator, substantially as
set forth.

- d. Inatelephone-exchangesystem, a metal-
lic-circuitline oneside or branch of which con-
tains an annunciator having contact-points

by which the circuit is open while the annun-

ciator indicates a call and is normally ground-
ed at the central office and the other side or
branch of which is normally open at the cen-
tral office, in combination with switch appa-
ratus by which the line is disconnected from
such ground connection while switched for
conversation, a vibrating bell at the subsecrib-
er’s station normally in the circuit of the
line but switehed or shunted from such cir-
cuit while the subscriber’s telephone is

switched for conversation, a test receiving in-

strument at the central office grounded on
one side and connected on its other side to a
plug or device adapted to be brought into con-
nection with the normally open end of the
line, and a battery in the eircuit thereby es-
tablished, said annunciator and battery being
so constructed and connected that when thus
connected into a circuit the battery does not
operate the annunciator, substantially as set
forth. | | |

9. Inatelephone-exchangesystem, a metal-
lie-cireuit line normally disconnected from

side or branch of which is normally connected
with the ground at the central office but dis-
connected from such ground connection while
switched for conversation and has an annun-
ciator normally in its ecircenit with contact-
points by which the circuit is open while the

annunciator indicates a call and the other
branch of which is normally open at the cen-
tral office, in combination with a vibrating

bell at the subscriber’s station, normally in
the circuit of the line but switched or shunted
trom the circuit while the subseriber’s tele-
phone is switched for use, and a test wire or
circuit at the central office, containing a test
receiving instrument and a battery, grounded
on one side and connected on its other side to

70
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a plug or device adapted to be brought into -

connection with the normally open end of the

line, substantially as.set forth.

10. In a telephone-exchange system, a me-
tallic-cireuit line normally disconnected from
the ground at the subscriber’s station, one
side or branch of which is normally connected
with the ground at the central office and has
an annunciator normally in its cireuit with
contact-points by which the cireuit is open
while the annunciator indicates a call and
the other side or branch of which is normally
open at the central office, in combination with
switching apparatus by which such ground
connection at the central office is broken while

the line is switched for conversation, a vi-

brating bell at the subscriber’s station nor-
mally in the circuit of the line, a switch with
contacts and connections by which the bell
1s switched or shunted while the subseriber’s
telephone is switched for use, a test receiv-
Ing instrument at the central office grounded
on one side and connected on its other side

to & plug or device adapted to be brought

into connection with the normally open end
of theline, and a battery in the circuit thereby
established, substantially as set forth.

11. In a telephone-exchange system, a me-
tallic-cireuit line normally disconnected from

the ground at the subseriber’s office, one side

or branch of which contains a polarized an-
nunciator normally in its circuit with con-
tact-points by which the circuit is open while
the annunciator indicates a call and is nor-

mally grounded at the central office but dis-
connected from the ground while the line is-

switched for conversation and the other side
or branch ot which is normally open at the
central office, in combination with a calling-
generator at the subscriber’s station, contact-
points and connections by which the line is

grounded while the generator is operated

with the generator in circuit between such
ground connection and the normal ground
at the central office, a vibrating bell normally

in the circuit of the line at the subseriber’s

station but switched or shunted from circuit
while the subscriber’s telephone is switched
for use and a test wire or circuit containing

the ground at the subsecriber’s station, one | a test receiving instrument and a battery,
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wrounded at one end and connected at its
other end to a plug or device adapted to be
brought into econnection with the normally

-open: end of theline, substantially as set forth.

12. In a telephone-exchanwe system, a me-
tallie-cirenit line normally disconnected from

 the ground at the subseriber’s station, one

IO

side or branch of which contains a line-an-
nunciator having contact-points by which the

circuit is open while the annunciator indi-
cates a call and is normally grounded at the
central office and the other side or branch of

which is normally open at the central office,
in combination with switching apparatus to
disconnect the line from its: normal connec-
tion: with the ground while it is switched for
use, & ca,llmﬂ'-n'enera,tor at the subscriber’s

~ station, conmct—pomtq and: connections by

which the line is grounded while the gener-

20 ator is operated with the generator between

6 ' I 592,379

such ground connection and

the normal |
| ﬂround connection of the line at the central

ofﬁce a Vlbratmﬂ‘ bell at the subscriber’s sta-

tion,. normally in the circuit of the line, a
smtch with: contacts and connections b}
which the bell is switched or shunted from
the circuit while the subscriber’s telephone
is switeched for use, a test receiving instru-

ment at the central office, grounded on one

side and connected on its other side to-a plug
or device adapted to be brought into connec-
tion with the normally open end of the line,
and a battery in the circuit thereby estab-
lished, substantially as set forth.
In witness whereof I hereunto subscribe my
name: thls 24th day of June, 1890.
- MILO Gr KELLOGG.
 Witnesses:
W. MATTLE,
C. STRICH-CHAPELL.
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