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(No model,)

To all whom it mai coneceri:

Be it known that I, MirLo G. KELLOGG, of
Chicago, in the (3011111337 of Cook and State of
Illmols tempomub residing at Stuttgart, in
the Empue of Germany, have invented cer-
taln new and useful Improvementsin Multi-
ple Switchboards for Telephone-Exchanges,
of which the following is a full, clear, concise,
and exact descer 1pt1011 1eference bemﬂ' had to
the accompanying drawing, foumnn' a part
of this specification.

My invention relates to a metallic-cireuit
telephone-exchange system in which the lines
are connected t0ﬂethe1 for conversation by
means of pairs of loop-switeh plugs, the two
contact-pleces of one plug of a pair being con-
nected to the two contact-pieces of the other
plug by means of double flexible conduec-
tors. Duchasystemiscalleda ¢ double cord”
Ssystem.

My invention includes a system of testing
and apparatus, circuits, and connections

-whereby the operator may quickly and with

few motions connect her telephone to the eir-
cuitof the calling-line, may ascertain by a test
whether the line wanted is already in use,
may connect the two lines together, may send
a signaling-current over the line wanted,
may connect her telephone to the circuit to de-
termine whether the subscribers are through
conversation, and may disconnect the lines
and place the apparatus in readiness for re-
celving new calls.

In the accompanying dr awmg, illustrating
my invention, A A’ are sectional views of sec-
tions of two switchboards to which the same
linesconnect. Eachswitchboard hasaspring-
jack or similar switeh for each line. Xach
switch has a contact-spring which is nor
mally in contact with a contact-point, but is
separated from the point when a switch-plug
1s 1nserted into the switeh, and has a contact-
piece which is insulated from the rest (except
by the circnit connections) and which is con-
nected with a contact-piece of the switch-
plug when the plugisinserted. This contact-
piece is adapted to have a test plug or device
applied toit fortesting. The contact-springs
are shown at g ¢, while i i are the contact-
points on which the springs normally bear,

and 7 7 are the contact-pieces of the switches.

| I [ are the switch-holes through the fronts of

the rubber strips « O, on which the metal
parts of the switches are mounted.

The switeh-plugs marked D D are loop-
plugs adapted to be inserted into the switches,
and when a plug is inserted into a switch it
separates the points normally in contact, and
one of its contact-pleces forms connection
with thespring g, while the other forms con-
nection with the contact-piece 7 of the switeh.

B’ is a test-battery, and v w are line-an-
nunciators.

(x 1n each case in the dmwmfr 1s a ground
connection.

Two lines and their switches on the boards
and their annunciators are shown in the draw-
ing. 'T'he circuits of the lines are as follows
and as shown: One side or branch of the line
passes successively through the pairs of con-
tacts g i of its switches on the boards, pass-
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ing in each case to the spring first, and from

'the last contact /1, through the line-annuncia-
tor, to the common ﬂ'lound -wire of the lines

in which is the test- battely, and through the

battery to ground. The other side or bmneh
of the line is connected to pieces 77 of the
line-switches. The line should be grounded
at the subscriber’s station while his telephone
18 not switched for use, and this ground con-
nection should be open while the telephone
1sswitched foruse. Thiscanbeaccomplished
in the usual way for such a connection by
means of contact-points on the telephone-
switch. The subscriber’s signai-receiving
bell may be placed in this ground-circuit.
For each pair of plugsthereis an operator’s
swifeching device. These devices are marked
C C. There are one pair of plugs and one
switchingdevice shown foreachboard. Other

described.

d d are the rubber buppm ts of the bWItGh |

1110' devices.

f 1" are a pair of contﬂet-Spunn‘s of a. de-
vice.

-1, 2, 3, and 4 are contact—-pomt&,

9 lb a movable piece, to one end of wlneh 1S

attached the 111eﬂ111:§1,1]y -shaped rubber piece
p wrand tothe other end of which is attached
the knob e.

piece p u 7, and the knob e move as one piece

The piece 72, with the rubber
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pairs may be added and connected, as will be

95

| Role




5

IO

and may be Calleﬂ the ‘¢ commutator-_—piec‘e.” | switeh.

The springs and points are so constructed,
mounted, adjusted, and related to each other
that when the commutator-piece is in 1ts up-
per posm::m as shown at board A, the springs

J /' arein contact with points 2 and 3, respec-

tively. 'When the piece is moved toits cen-
tral pOSlthI] so that the sprmfrs rest on uw, f

18 in contact with 1 and ' is in contact with

3, and when the piece is moved to its inner
p0811310n ag shown at A, f'is in contact with

- neither of the pointsand ]‘ isin contact with 4.

 telephones, of whichthere may be one of each

~ v v are clearing-out annunciators, and x «
are retardation- eoﬂs of which there will be_

I§ _

one of each for each pmr of cords.
B B are ca,lhng generators or batteries.
kc k are two-point keys, and ¢/ are operators’

~ kind of apparatus for each operator.

20

- The two contact-pieces of one of the plugs are |
connected to the two contact-pieces -of the
, respectively, by two flexible-cord

One of these cord-circuits 18 con- -
- nected tospring fand the other cord-circuitis
- .connected tospring f "“of the operator’s device
Contacts 2 and 3 are con- .
tele- .
Contact 1 is connected through the
calling -generator and the normally closed
| to the lines to give a false

30

special apparatus areasshown and as follows:

other plug
circuits.

of the pairof plugs.’
nected together through the operator’s
phone.

~contacts of the operator’s key to contact-piece

35

40

- 3 of the switching device.

nected to ﬂ'round Lhr'ouﬂ'h the clearing-out

| annunciator and reta,rda,tion-coil of the pair
Instead of using a separate retarda-
tion-coil the required retardation and resist-
‘ance in this circuit connection or branch may

of cords.

be obtained in any other well-known way—-

for instance, by using annunciators of high
resistance and remrdatlon as 1s well knomn

and understood in the art.
The wire which connects the two coﬂs of
the telephone is connected with the ground.

The commutator-piece of each switching
devicé remainsnormally in lts outer pOSltIOI] |

- as shown at board A. -~

50

The. operation of the system is as follows:

When the operator at any board observes the -

- annunciator of a line to indicate a call, she

places ona plug of a pair of her plugs in the
switch of the line.

~disconnected from its normal n'round connec-

55

tion through the test-battery and is included
in circuit With the operator’s telephone. The

connection 18 from the two contact-pieces of

the plug to the springs £ f’ of .the switching

~device and thence to the two sides of the

6o

telephone through contacts 2 and 3, respec-
tively. The operator then finds out by con-

versation what lineis wanted. She then tests
the line wanted by placing a contact-piece of
the other plug of the pair on the piece s of
the switch of the line wanted, and if she hears
a click in her telephone she knows that the
line isnot in use and places the plug in the .

| the calling - genemtm

The connections of apair of plugs toits Op- |
erator’sswitchingdevice and to the operator’s -
ﬁ; 'the pair of cords, and any cleaum out %wnal

- Contact 4 1s con- |

By so doing the line is .

e _ | 502,369

from its connection to oround through the

test-battery, and the cir emt of the two lines is

established with the circuit bridged or cross-
connected through the operator’s telephone.
T'he operator then presses the commutator-
piece to its central portion and the telephone
1s disconnected from the circenit and the cir-
cuit is -bridged or cross-connected through
This connection 1is
made by the contacts between f and 1 and be-
tween 7' and 3, respectively. A calling-cur-
rent will be thereby_ directed through the cir-
cuit of the line wanted and its b_ell will be
rung. 'Theoperator then presses the commu-

| tator-piece to its inner position, as shown at

A’, and f' is in contact with 4, and the other
points of the device are open. The genera-

tor is thereby disconnected from the circuit,
and the circuitis grounded thr ough the clear-

ing-out ::mnuncmtm and retar datwn coll of

will be indicated.
Should the operator desue at any time to

By so doing the line is disconnected -
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listen to the circuit to determine whether the
subscribers are through conversation, she -

opens the coutaet-—pomts of her key and while

the key is in that condition moves the com-

mutator-piece to its outer position. The eir-
cuit is then bridged or cross-connected
through the telephone The operation of the
key pr events any calling-current from going
Sign al that they
are wanted. |

- The operations of answering a call and
making a connection are, first, to place a
smtch-pluﬂ' in the switch of the calhnfr line;
second, to test the line wanted with t-he other
plug; third, to place the plug in the switch

of the line wanted, and, fourth, to press the

ICO
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commutator-piece from its outer to its inner

position. 'The lines are thereby connected

| together and signaling-current sent overthe

line wanted, and they are left connected to-
gether with their circuit grounded throun*h
the clearing-out annuncmtor

To disconnect a connection, the operator
merely takes the plugs from the switches and
moves the commutator-piece of the switching
device to its outer position.

The subseriber’s-station apparatus should

| be such that his circuit is grounded at his
generator between such
ground connection and the normal ground

station with his

connection of the line at the central office
when he is sending in his call.

I use the term to “brldwe or cross-connect ”’

a metallie circuit to descl ibe a connection be-
tween one side or branch of the circuit and its
other side or branch,

“brldn*e” or *‘eross- connectmﬂ'” circuit 18

'not in the direct circuit, but in a euemt CON-
nection across the two SldeS or b1 anches of

the circuit.
Instead of the clem in rr-—out mmuncmtov and
retardation-coil in the ﬂ‘rounded connection,

an annunciator of high 1‘etarda*tion or self-im

11O
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10

15

592,369 ' R

retardation or self-induction in the grounded
circult of two connected lines from one side of
the circuit only through the clearing-out an-

nunciator, the balance of - the circuit is sub-

stantially obtained as though there was no
grounded connection to the circuit.

Iclaimasmyinvention and I desiretosecure
by Letters Patent—

1. In amultiple-switchboard exchange,two
metallic-circuit lines temporarily connected
togetherin a metallic circuit for conversation,
an operator’s telephone temporarily in a
bridge across said metallie circuit, an annun-
ciator and high retardation in a circuit con-
nected on one side permanently to ground,

~and on the other side to one limb and only
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one, of the metallic circuit, a switching de-
vice, two pairs of contacts in said bridge, one
on each side of said telephone, a pair of con-
tacts 1n said grounded annunciator-circuit,
and a commutator-piece adapted to be in
two positions, in one position said telephone-
contacts being closed and in another position
said telephone-contacts being open, and said
annunciator-contacts being closed.

2. In a multiple-switehboard exchange, a
palr of loop-switch plugs, the two contact-
pieces of one connected to the two contact-
pieces of the other respectively by flexible
cord conductors, an operator’s telephone in a
bridge across the two conductors, in combi-
nation with an annunciator and high retarda-

tion in a circuit connection permanently

grounded at one end, and at the other end
connected to one, and only one, of said flexi-
ble cord conductors, two pairs of contacts in
sald bridge, one on eachside of the telephone,
a palr of contacts in said annunciator-cirecuit,
a switehing device, and a commutator-piece
adapted to be in two positions, in one posi-
tion said telephone-contacts being closed, and

In another position said telephone-contacts

being open and said annuneciator-contacts
bemﬂ closed.
In amulti ple-switchboard exchange sys-

tein, two metallie-circuit lines temporarily

connected together forconversation, a bridge-
circult across said metallic circuit, a perma-
nently-grounded circuit connection from one

limb, and one only, of said metallic cireuit,

sald grounded eonnecuon mcludmﬂ' an an-

nunmator and high retardation, a smtehm o

device with sets {}f contacts to connect at will
elther sald telephone or generator into said
bridge-circuit, and a set of contacts operated
at the will of the operator to close said
grounded annuneciator-circuit.

4. In amultiple-switehboard exchange sys-
tem, a palr of loop-switch plugs, the two con-

tact- -pieces of one connected respectively to

the two contact-pieces of the other by flexible
cord conductors, a permanently-grounded
connection for one, and one only, of SELid cord
conductors, said grounded connection includ-
Ing an annuncmtor and high retardation, a
bridge across said cord eonduetm s, & calling-

duction may be used. DBy the use of this high | generator,

an operator’s telephone,
switching device with contacts and connec-

tions by means of which the operator may at.

will introduce said generator or said tele-

phone into said bridge-circuit and may close

sald grounded annunciator-circuit.
5. In atelephone-exchange system, two me-
tallie-circeuit lines temporarily connected to-

gether in metallic circuit for conversation,

and a bridge circuit or connection across the
two sides of said metallic circuit, in combi-
nation with an operator’s telephone, a calling-

generator, an annunciator and a retardation-

coll 1n a circuit connection grounded on one
side, a switching device eontmmn pairs of
contacts to conneet at will either said tele-
phone or said generator in said bridge-cir-
cuit, a pair of normally open contacts adapt-
ed to be closed at the will of the operator, one
of which is connected to said metallie circuit
and the other to the other side of said circuit
connection, and a key in ecircuit with said
generator, having a pair of contacts normally
closed but 0pened at the will of the operator,
substantially as set forth.

6. In a telephone-exchange system, a pair

of loop-switch plugs, the two contact-pieces
of each of which are respectively connected
with the two contact-pieces of the other, by
flexible switch-conductors, and an operator’s
telephone temporarily in a bridge across the
two conductors, in combination with a call-
ing-generator, an annunciator and a retarda-

tion-coil in a circuit connection grounded on

one side, a switching device eontamm pairs
of contacts to connect at will either smd tele-

phone orsaid generatorin said bridge-circuit,

a pair of normally open contacts adapted to
be closed at the will of the operator, one of

which is connected to one of said conductors

and the other to the otherside of said circuit
connection, and a key in circuit with said
generator, having a pair of contacts normally
closed but opened at the will of the operator,
substantially as set forth.

7. Inatelephone-exchange system, two me-

‘tallic-circuit lines tem pm‘arily connected to-

gether in metallie circuit for conversation, in
combination with an operator’s telephone, a
calling-generator, an annunciator and a re-

tardation-coil in a circuit connection ground-

ed on oneside, a switching device containing
two contacts f and /' connected respectively
to the two sides of said metallie circuit, two
contacts 2 and 3 connected to the two sides,
respectively, of said telephone, two contacts
1 and 3 connected to the two sides, respec-
tively, of said generator, two contacts f' and
4, one of 'Whl(}h is connected to said metallic

and a
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circuit and the other of which is connected

to the other side of said circuit connection,

sald cireuit connection being on that side dis-

connected at the central office from said me-
tallic circuit except asconnected toit through
sald two last-mentioned contacts, and a com-
mutator-piece adapted to be placed at will in
~three positions, in one position said two first-

130
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mentioned contacts being closed to said two
second-mentioned eontacts In another posi-
tion said two first- mentloned contacts being
closed to said two third-mentioned (301113&0138

and in another position said two fourth-men-
tioned contacts being closed to each other,
Sﬂb%&ﬂﬁl&ll}r as set’ forth

8. In a telephone-exchangesystem, two me-

tallic-circuit lines tempommly connected to-

gether in metallie cireuit for conversation, in

combination with an operator’s telephone, a

calling-generator, an annunciator in a circuit

connection grounded on oneside, a switching
fand f' con-

device contmnmw two contacts
nected respectwely to the two sides of said
metallic circuit, two contacts 2 and 3 con-
nected to the two sides, respectively, of said
telephone, two contacts 1 and 3 connected to
the two sides, respectively, of said generator,
two contacts /' and 4, one of which is con-
nected to said metallic circuit and the other

of which is connected to the other side of

said circunit connection, said circuit connec-
tion being on that s:tde disconnected at the

central ofﬁce from said metallic circuit except

as connected to it through said two last-men-
tioned contacts, and a commutator-piece
adapted to be placed at will in three positions,
in one position said two first-mentioned con-

tacts being closed to said two second-men-

tioned contacts, in another position said two

first-mentioned contacts being closed to said

two third-mentioned contacts, and in another
position said two fourth-mentioned contacts

being closed to eaeh other, substantially as

set forth
J. Inatelephone-exchangesystem, two me-

talhc circuit lines temporarlly connected to-

gether in metallic circuit for conversation, in
combination with an operator’s telephone, a
calling-generator, a retardation-coil in a cir-
cult connection grounded on one side, a

switching device containing two contacts f
~and f'

_ connected respectively to the two sides
of said metallic circuit, two contacts 2 and 3
connected to the two sules respectively, of
said telephone, . two ontaets 1 and 3 con-

nected to the two sides, requchely, of said

generator, two contacts f and 4, one of which
is connectad 1o said metallic circuit and the
other of which is connected to the other side

of said circuit connection, said circuit con-
nection being on that side disconnected at the
central ofﬁce from said metallic circuit except

as connected to it through said two last-men-
tioned contacts, and a commutator -

- adapted to be pl&ced at will in three positions,

6o

in one position said two first-mentioned con-
tacts being closed to said two second-men-

tioned contacts in another position said two

ﬁrst-mentmned contacts being closed to said

two third-mentioned contacts, aﬂd in another

position said two fourth- mentloned contacts
being closed to each other substantlally as
set forth

10. In a telephone- exohanwe system, tw

metallic-circuit: lines tempomrlly connected

piece -

\

592,360

together in metallic cireuit for conversation,

in combination with an operator’s telephone,
an annunclator and a
I a circuit connection

a calling - generator,
retardation - coil |
grounded on one side, a switching device con-

taining two contacts connected respectively
to the two sides of said metallic eircuit, two

contacts connected to the two sides, respec-
tively, of sald telephone, two contacts con-
nected to the two sides, respectively, of said

70
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generator, two contacts, one of which is con-

nected to said metallic circult and the other
of which is connected to the other side of said:
circuit connection,a commutator-piece adapt-
ed to be placed at will in three positions, in
one position said two first-mentioned contacts
being closed to said two second-mentioned
contacts, in another position said two first-
mentioned contacts being closed to said two
third -mentioned eontaets and in another
p051t10n sald two fourth- mentmned contacts
being closed to each other, and a key in eir-
1011113 Wlth sald generator, having a pair of con-
;t&ets 1or mally closed but opened at the will
of the operator, substantially as set forth.

- 11. In a telephone-exchange system, a pair
of loop-switeh plugs, the two contact-pieces
if::n’f each of which are respectively connected

i

leth the two contact-pieces of the other by

flexible switch -conductors, in combination
lwu;h an operator’s telephone a calling
&tor an annuncliator and a 1*eta1*dat10n-0011
in a elremt connection grounded on one side,

a switching device containinw two contacts'

connected 1*equectwe]y to the tWO switch-con-
ductors, two contacts connected to the two
sides,respectively,of said telephone, two con-
ta,ets ‘connected to the two sides, respectively,
of said generator, two contacts, one of which
is connected toone of said sw1tch conductors,
and the other of which is connected to the

other side of said circuit connection, a com-

mutator-plece adapted to be placed at willin
three positions, in one position said two first-

-gener-

80

8‘ 5

90

100

IC5

11O

mentioned contacts being closed to said two -

‘second-mentioned contacts, in another posi-

tion said two first-mentioned contacts being
closed to said two third-mentioned contacts,
and in another position said two fourth-men-

tioned contacts being closed to ea,ch other,

and a keyin circuit with said generator, ha,v—
ing a pailr of contacts 'nornmlly closed but
;opened at the will of the operator, substam
tially as set forth.

- 12. In a telephone-exchange system, two
metallic-cirenit lines tempommly connected
together in metallic circuit for conversation,
in combmatmn with an operator’s .telephone

‘a calling-generator, an annunciator in a cir-
cuit connection grounded on one side, a

switching device containing two contacts con-
nected respectively to the two sides of said
metallic circuit, two contacts connected to
the two sides, respectively, of said telephone,
two contacts connected to the two sides, re-

| spectively, of-said generator, two eontaets

one of which is eonnecbed to sald metallic cir-

115
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cuit and the other of which is connected to

tacts being closed to said two third-men-
the other side of said circuit connection, a | tioned contacts, and in another position said
commutator-piece adapted to be placed at | two fourth-mentioned contacts being closed 65
will in three positions, in one position said | to each other, and a key in circuit with said
5 two first-mentioned contacts being closed to | generator, having a pair of contacts normally
said two second-mentioned contacts, in an- | closed but opened at the will of the operator,
other position said two first-mentioned con- | substantially as set forth. |
tacts being ¢losed to said two third-mentioned 15. In a telephone-exchange system, a pair 7o
contacts, and in another position said two | of loop-switch plugs, the two contact-pieces
ro fourth -mentioned contacts being closed to | of each of which are respectively connected
- each other, and a keyin circuit with said gen- | with the two contact-pieces of the other, by
erator, having a pair of contacts normally | flexible switch - conductors, in ecombination
closed but opened at the will of the operator, | with an operator’s telephone, a calling-gen- 75
substantially as set forth. erator, a retardation-coil in a circuit connec-
15 13. In a telephone-exchange system, a pair | tion grounded on one side, a switching device
of loop-switch plugs, the two contact-pieces | containing two contacts connected respec-
of each of which are respectively connected | tively to the two switch-conductors, two con-
with the two contact-pieces of the other, by | tacts connected to the two sides, respectively, 8o
flexible switch-conduectors, in combination | of said telephone, two contacts connected to
20 With an operator’stelephone, a calling-gener- | the two sides, respectively, of said generator,
ator, an annuneciator in a- circuit connection | two contacts, one of which is connected to
grounded on one side, a switching device | one of said switch-conductors, and the other
confaining two contacts connected respec- | of which is connected to the other side of 35
tively to the two switch-conduetors, two con- | said circuit connection, a commutator-piece
25 tacts connected to the two sides, respectively, | adapted to be placed at will in three POsli-
of said telephone, two contacts connected to | tions, in one position said two first-mentioned
the two sides, respectively, of said generator, | contacts being closed to said two second-men-
two contacts, one of which is connected to | tioned contacts, in another position said two Qo
one of said switch-conductors, and the other | first-mentioned contacts being closed to said |
30 of whichis connected to the otherside of said | two third-mentioned contacts, and in another
circuit connection,a commutator-piece adapt- | position said two fourth-mentioned contacts
ed to be placed at will in three positions, in | being closed to each other, and a key in cir-
one position said two first-mentioned contacts | cuit with said generator, having a pair of 95
being closed to said two second-mentioned | contacts normally closed but opened at the
35 contacts, In another position said two first- | will of the operator, substantially as setforth.
mentioned contacts being closed to said two 16. In a telephone-exchange system, two
third-mentioned contacts, and in another po- | metallic-circuit lines temporarily connected |
sition said two fourth-mentioned contacts be- | together in a metallic circuit for conversation, 100
ing closed to each other, and a key in circuit | and an operator’s telephone temporarily in a |
40 with said generator, having a pair of con- | bridge across the two sides of said circuit, in
tacts normally closed but opened at the will | combination with a circuitconnection of high
of the operator, substantially as set forth. | resistance and retardation grounded on one
14. In a telephone-exchange system, two | side, an annunciator whose coil comprises 105
metallic-circuit lines temporarily connected | part of said ecircuit connection, a switching
15 together in metallic circuit for conversation, | device, two normally closed pairs of contacts
in combination with an operator’s telephone, | in said bridge, one on each side of the tele-
a calling-generator, a retardation-coil in a | phone, a pair of contacts normally open, one
circuit connection grounded on one side, a | of which is connected with said metallic cir- 110
switching device containing two contacts con- | cuit and the other with the other side of said
50 nected respectively to the two sides of said | circuit connection, and a commutator-piece
metallie circuit, two contacts connected to | adapted tobein two positions, in one position
the two sides, respectively, of said telephone, | said normally closed contacts being closed,
two contacts connected to the two sides, re- | and in another position said normally closed 1135
spectively, of said generator, two contacts, | contacts being open, and said normally open
55 one of which is connected to said metallic cir- | contacts being closed, substantially as set
cuit and the other of which is connected to | forth. o
the other side of said circuit connection, a | Inwitness whereof Ihereunto subscribe my
commutator-piece adapted to be placed at | name this 23d day of June, 1890. |
will in three positions, in one position said MILO G. KELLOGG.
6o two first-mentioned contacts being closed to | Witnesses:
' sald two second-mentioned contacts, in an- EMIL ABENHEIM,
‘other position said two first-mentioned con- | C. STRICH-CHAPELL,
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