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 piece mentioned above is also placed and ar-
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“and exact description, reference being had to

this specification.

same time connect the other metal piece of

“mentioned above
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Io all whony it may concerw:

Be it known that I, Mivo G. KELLOGG, of
Hyde Park, Illinois, have invented certain
new and useful Improvements in Mualtiple
Switch-Boards for Telephone-Exchanges, of
which the following 1s a full, clear, concise,

the accompanying drawings, forming a part of

My invention relates to a telephone-ex-
change system in which the subseribers’ lines
are metallic eirenits, and in which one of the
wires of a metalliceircuitis normally groanded
at the central oifice and the other wire is nor-
mally open at the central office.

1t consists, first, of a multiple-switeh-board
system of operating an exchange and testing
at any board to determine whether any given
line is in use, which I shall hereinafter describe
and claim in detail.

It consists, secondly, of an arrangement of
subseribers’ station apparatus, which 1 shall
hereinafter deseribe and claim in detail, said
apparatus being applicable to said multiple-
switch board system mentioned above, and to
other systems of telephone-exchange switch-
boards.
~In my system I use loop switch-plugs hav-
ing two insulated metal pieces and two insa-
lated flexible conductors attached to said
pieces. I place as many switch-boards in the
central office as are found necessary or desir-
able in order to properly answer the calls |
and connect and disconnect the subscribers’
lines. On each board I place for each tele-
phone-line which centers at the olficea spring-
jack or similar switch having two insulated
contact-points normally in contact,and a third
contact point or piece normally insalated from
the others except by line-connections, said
switch being adapted to receive a switch-plug,
and when the plug 18 1nserted to disconnect
the switeh-points which are normally 1n con-
tact and connect one of them to one of the in-
sulated metal pieces of the plugs, and at the

the plug to the third contact point or piece
The third contact poinfor

ranged so that the operator may at will apply

Serial No. 217,641, (No meo.lel)}
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a test-plug or other test device to it. A sepa-
rate test bolt or piece might, however, be used
for each line for each board, providing it were
connected to the open end of the line.

The switches of a line on the different boards
may be called a ‘*seriesof switches,’’ and the
test-pieces of a line, or the contact poinfs or
pleces when used as test-pieces, may be called
a ‘‘series of test bolts or pieces.”’

Figures 1* and 1" of the drawings are front
views of sections of two multiple switch-
boards to which the same wiresare connected.
IFig. 2 shows a diagram of the boards and the
circuits and connections necessary to operate
them when used in conneection with the oper-
ator’s cord system and the subscribers’ sta-
tion apparatus, hereinafter described. Fig. 3
1s a diagram of the operator’s cord system.
IFig. 4 is a diagram of the subsecribers’ station
apparatus, and Fig. 5 isa modification of part
of the operator’s cord system shown in Kig, 3.

In the drawings like parts and apparatus
are indicated by the same letters of reference.

In Fig. 2, A is a sectional view of theswitch-
board shown 1n Fig. 1% as Indicated Dby line
d e, and A’ is a sectional view of the switch-
board shown in Fig.1° as indicated by linede.

¢ b represent rubber strips, of the shape
substantially as shown, on which the metal
parts of the spring-jack switches are mounted.
These strips may be of a length to receive any
convenient. number of spring-jack parts. [,
&e., are square holes through the fronts and at
the edges of the strips, adapted to receive the
switch-plugs. The contact-springs ¢ ¢, &c.,
are mounted to the rear of and are parallel to
the holes / { to which they belong, as shown.
The contact-points A h, &c., corresponding to
the contact-springs, pass tlwough the rubber
strips and have connecting-pieces 2’ I/, &c., as
shown. 77, &c., are the contact-pieces of the
switches, insulated from the rest of the parts,
except by line-wires, each adapted to connect
one side of its line to one of the contact-pieces
of the plug when the plug is 1nserted into the
switeh, and also to be a test-bolt of its line at
its board.

The switch-plugs are substantially as shown
in Fig. 3, and as will hereinatter be described.

The several parts mentioned above are so
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- the two boards.
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made, shaped, arranged, and adjusted that |

when a switch-plug is inserted into any of the
switch-holes it raises the spring in the rear of
the hole from the contuct-point, (on which it
normally rests,)and the spring is connected to
one of the contact-pieces of the plug, while the
other contact-piece of the plug is connected to
the contact-piece j of the switech which is be-
ing used. | -

Bach section of a rubberstrip, with its con-

-tact-spring, contact-point, contact-piece, and

the hole, all arranged and operating as above,
may be considered as a spring-jack switch. It
18 not necessary that the switch-holes should
be square, as they mnay be made to conform to
the shapes and arrangement of the parts used.

The circuits and connections of a subserib-

er’s line to its series of switchesare as follows,

and as shown.

I have marked the ingoing and the outlgo-
ing wires. of such a line * wire No. 1*”? and

‘““wire No. 1°.7’ |

s and & arethe switches for the two lines on

- Wire No. 1% after entering the office,
passes first to spring g ofswitch &', and thence,
through contact-point 4 and connecting-piece
I/ of that switch and wire s, to spring g of
switch s, and ‘thence, through contact-point 2
and connecting-piece 2’ of that switch and wire

&, to the line-annunciator, and thence to the

common ground-wire and ground.
Wire No. 1" is connected to the contact-

- pieces j j of switches s and ' by wire s and

40
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“Fig. 3 only one pair of cords, with its plags, -

50

its branches, (also marked §’”,) as shown.
I'have marked the two wires of another sub-
scriber’smetallic-circuitline**wire No. 2V and
“wire No. 2°,”” and they are connected to their
switches » and ¢+, as shown, and similar to the
above. In like manner would the other lines
of the exchange be connected to theirswitches.
Other boards might be added to the exchange,
and the connections of the lines to their
switches would be similar to the above and
such as would be evident te those skilled in

the art. S
- In the operator's system of cords shown in

switch-keys, clearing-out annunciator, tele:
phone, and calling battery or generator is

- shown. Other pairs with their parts could be

“beapparent to those skiilled in the art.

55

60

added and connected in a4 manner which will

One
system of pairs of cords is placed at each

board for an operator, and the parts are so

mounted that the operator can conveniently
operate the board. |
- D D’ represent a pair of plugs in scetional
view. - o . | .
n 18 the rubber insulation of the plug. m is
one of its contact-pieces, and m’ is the other
contact-piece. The contact-pieces m m' ex-
tend to the bottom of the plug, asshown, and

‘are adapted to rest normally, or, when the
‘plug is not in use for switching, on the metal

strip o, which thereby temporarily connects

‘resuits.

386 887

them together. Waeights, as is usual, or simi-

lar devices, may be used to bring the plugs

into contact with the

strip and form a good
connection. | |

Y is a looping-in switch having two pairs of

contact-bolts, ¥ ¥ and 2z 2, on which the oper-
ator may at will place thelevers of the switeh.

v 18 the clearing-out annunciator of the pair
of cords. £ is a looping-in key constructed,
substantially as shown, whereby the operator
may at will loop her calling-generator into the
circult of a pair of cords. |

B is the operator’s calling generator or bat-

tery. t¢is her telephone, and k is a test-key.
The cords have two insulated conductors, as
shown, and should be long enough so that the
operator may connect any plug with any
switch at her board.
only one calling-generator, one telephone, and

one test-key for hersystem. Sheshouldhave.

Fach operator needs.

/0

75

80

as many looping-in switches and as many

looping-in keys as she has pairs of cords. The .
The test- |
ing-key may be dispensed with, and in that go

circuits are;substantially as shown.

case thé wire which branches off from one of -
the telephone-cords would connect directly

with the ground. Fig. 5showssuch a modifi- =~

cation of the apparatus.

Inthe subscriber’s station apparatus shown
in Fig. 4, 1 1s the telephone-switch, 2 is the

signal-bell, 3 is the calling - generator, 4 is -
the hand-telephone, 5 is the transmitter, G 7
18 the primary, 7 is the secondary of the in-

duction-coil, and 8 is the transmitter - bat-
tery.
apparatus, and are connected as shown, orin
other known ways, except the calling-gener-

These parts may be the usual forms of

ator, which is modified and econnected as

shown.
in this figure) are two wires of a circuit. The
generator has an antomatic device, (shown in
the drawings,) by whiech,when the crank isnot
1n motion, the wireof the armature is shunted,
and the line is disconnected from the ground

removed from the armature and the line is

temporarily connected to the ground. The
115

reason for this will hereinafter be apparent.

The automatie device shown is a modifica-

tion of a form very generally used, the modi-
fication being substantially in the arrangement

Wire No. 1* and wire No. 1° (shown

05

of the coutacts. It contains a V-shaped at-

tachment to the hub of the driving-wheel, a

arrangement, and a spring which presses

against the wheel and brings the pin normally
1n the center of the V arrangement.

tact-points and the circuits are substantially

Thecon- . .
125

as shown and as will produce the results de- .

scribed above. Other automatie devices may
be used and modified so as to produce these
A common key or switch might be
used and operated by the hand of the sub-

110
at the subseriber’s station, and when it is
turned or operated the shuntis automatically

1'20.'"'
pinin the shaft, which engagesin this V-shaped

130
scriber to ground the line while he is sending
| 1n the signal. The generator should be con-

o
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nected so that the temporary ground is made | generator will of course ground the cirenit

between the normally-open end of the sub-
scriber’s line and the armature coil.

It will be noticed that the transmitter-bat-
tery 1s in the line-circuit and that it is closed

‘to the transmitter and to the primary of the

induction-coil when the telephone-switch is in
position for the telephone to be used. The
transmitter-battery also acts as a test-battery
for 1ts line, as will hereinafter appear.

'The operation of the system is as follows:
When a subscriber desires to call, he turns the
crank ofhisgenerator,and thereby temporarily
connects his line with the ground, and, send-
ing a calling-current over it, operates the line-
annunclator ab the central office. He then re-
moves his telephone from its switch, and the
operator at the central office places D’ (one
plug of a pair of plugs) in the switch of the
llne where a call 1s indicated, and, placing the
levers of the switch Y correSpoudmg to this
pair of plugs on its bolts y », the subscriber

and the operator are connected together in
When the

metallic eircuit for conversation.
operator finds out what line is wanted, she
places m’ of the other plug of the pair on the
contact-piece 7 of theswiteh of the line wanted
for a test, pressing meanwhile on the key %.
1f the line tested 1s not in use, there will be a
complete cirenit from the ground ab the cen-
tral office, through the operator’s telephoune,

thenceth mu gh the contact-piecejand the line,

through the subscrlbel s station battery, back
to the central office, and to ground. The bat-

tery being thus closed through the operator’s
telephone, she will hear a elick In it and will
know that the line is not in use. She will
then place the plug in the switch, and, mov-

ing the levers of the switch Y (cmrespondmﬂ‘

to the pair of plugs used) so that they rest on

z z, she will press on the key k" and tempora-
I ily loop her caliing-generator into the circuit.
When she removes the pressure from the key
L', the clearing-out annunciator will be in the
cireuit. Thus the subscribers are connected
together in metallic eircuit, are called, and
are left for conversation with a clearing-out
annunciator in their eircuit. If, when the

operator made thetest, as above described, the

linetested had beenswitehed atanother board,
it would have been disconnected from the
oround andshe would not have heard theclick
in her telephone, as therewould not then have
been a complete cirenlt through her telephone
she would thus have known
that the line was busy, and she would not have
completed the conuection.

The operator can always, by moving the
levers of theswitch Y toy y, listen on her tele-
phone to see whether the subscribers are
through conversation. When they are through
conversation, cither one can turn the ecrank of
his gener&tor and send a clearing-out signal
through their metallie cireuit, which will op-
erate the clearing-out annunciator left in the
cireult.

whlle he 1s sending the Slu*m] but this will
not prevent its Opemtion.

The subseriber’s telephone should be on his
switch when his line 1s not in use, thereby
opening the local-battery circuit and shunting
the telephone.

When a pair of plugs are not in use, the le-
vers of the switeh Y corresponding to them
should rest on 2 z.

I elaim as my invention and desire to se-
cure by Letters Patent—

1. In a telephone-exchange system, a metal-
lic-circuit telephone-line normally open at one
end atthe central office and normally grounded
at the otherend at the central office, and there
only, in combination with a battery in the cir-
cuit of the line at the subscriber’s station, a
switching deviece containing a pair of contact
points or pieces In the cireuit of the line at
thecentral office,adapted toremovethe ground
from the line when it 1s switched with an-
other line for conversation, a test-receiving
Instrament at the central ofﬁce and a switch
testing-plug or contact-piece eonnected to one
side of the test - receiving instrument, and
adapted, at the will of the operator, to con-
nect the test-receiving instrument grounded
on one side to the normally open end of the
line on the other side, and thereby determine
whether the line 18 switched for conversation.

2. In a telephone-exchange system, two or

‘more switch-boards at the central office, and
| metallic circuit-lines connected to them, each

line being normally open at one end and con-
nected at that end to each of the switch-boards
and normally grounded at its other end at the
central office, and there only, and each line
having a battery in its circuit, in combination
with switching devices, one for each line at
each board, each containing a pair of contact
points or plecea in the eircuit of the line,

adapted to remove the ground from its llne
when the liune is bW’l[C]lE‘:d for conversation,

test-receiving instruments, one at each board

and switch-testing plug or contact-piece con-
nected to one side of the test-receiving instru-
ment at each board, whereby the operator at
any board may connect her test- receiving in-
strument, grounded on onc side, to the nor-
mally—open end of any line on its other side,

and determine ﬂhebhel the line is switched
for conversation.

3. In atelephonc exchangesystem, a metal-
li¢c-circuilt telephone-line normally open at one
end at the central office and normaily ground-
ed at the other end, and there only, and hav-
ing a battery in its circuit, in combination
with a genembor in the circuit of the line at
the subseribelr’s station, an annuuciator in the
ground wire or connection at the central office,

a switching device adapted to ground said lme |

at the SlleLPIbEl s station between its nor-
mally-open end and the generator when the

. generator 1S being Operal;ed a switching de-
The automatic attachment of the | vice containing a pair of contact pomts or
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pieces in the circuit of the line at the central
office adapted to disconnect the line {from the
ground when 1t 18 switched for conversation,
a test-recelving instrumentat the central office,

and a switch-testing plug or contact-piece con-

nected to one side of the test-receiving instru-
ment adapted, at the will of the operator, to
connect the test-receiving instrument, ground-

ed ononeside, to the normally-open end of the

line on the other side, substantially as and for
the purpose set forth.

4. In a telephone-exchange system, a metal-
lic-circuit telephone-line normally grounded

~at the central office and having a calling-an-
nunclator 1n 1t ground wire or connectlon, |

and a switching device containing a pair of
contact points or pieces in the circuit of the
line at the central office adapted to remove
said ground and to connect said line with an-
other line in metallic circuit with a clearing-
ont annunciator in the cireait, in combination
with a calling-generator at the subscriber’s
station, and a switching device having two

- pairs of contact-points, said switching device

29

30

being operated 1in one direction by a spring,
and in the other direction by the force which
actuates the generator, one pair of said points
switching the generator,when it is being oper-
ated, into circuit with the line, and the other
pair then grounding the line with the genera-
tor hetween this ground and the office ground,

the subscriber being thereby enabled to oper-

“ate the calling -annunciator when 1t is con-

33

40

45

nected to his line and the clearing-out annun-
ciator when it 18 looped into the metallic cir-
cuit, substantially as set forth.

5. In atelephone-exchange system, a metal-
lic-circuit telephone-line grounded on one of
its sides or branches at the central office, and
grounded there only, in combination with a
battery in the circnit of the line at the sub-
scriber’s station, a switching device contain-
Ing a pair of contact points or pieces in the
circuit of the lineat the central office adapted
to disconnect said side or branch from the

ground while the line isswitched with another

line for conversation, a test-receiving instra-
ment and switch-testing plug or contact-plece

- connected to one stde of the test-receiving in-

_50

strument adapted, at the will of the operator,
to connect said test - receiving instrument,
grounded on one side, on its other side to the
other branch of the line open to the ground,
substantially as and for the purpose set forth.

6. In atelephone-exchange system, a metal-
lic-circuit telephone-line grounded on one of
its sides or branches at the central office and
disconnected from the ground at the sub-
seriber’s station, in combination with a bat-
tery in the circuit of the line, a switching de-
vice containing a pair of contact points or

pieces in the circuit of the line at the central |

| 886,887

office adapted to disconnect said side or branch

from the ground while the line is switched

with another line for conversation, a test-re-

ceiving instrument, and a switch-testing plug

or contact-piece connected to one side of the

test-receiving instrument adapted, at the will

of the operatcr, to connect said test-receiving
instrament, said instrument being grounded

_70'.'

on its other side, and said switeh-testing plug

being adapted, at the will of the operator, to
| connect with the other branch of the line,

which is disconnected from the earth, subsban

tially as set forth.

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

lic-circuit line normally disconnected from the

oround at thesubseriber’sstation and normally
eonnected on one of its sides or branches with
a ground wire or connection at the central
office, a calling-annunciator in said ground
wire or connection, and switching devlces or

8¢

means containing a pair of contact points or

pieces in the said side or branch, and another

~contact point or piece counected to the other

side or branch at the central office adapted to

temporarily disconnect said line from said

ground wire or connection and to connect it
in metallic circuit with another line, In com-
bination with a calling-generator at the sub-

devieces or means containing a pair of contact-
points normally open, one of which is con-
nected with the ground and the other one to

the line between the generator and the nor-

mally-open end of the line, whereby the sub-
scriber, while opelatiug sald generator,

grounds said line with the generator between

bhe ground and sald office grounﬂ wire or con-

nection, substantially as and for the purpose
8eb forth.

8. In a telephone-exchange system, a metal-

lie-circuit telephone-line normally discon-
nected from the earth at the subscriber’'s sta-

tion and normally grounded on one side only
at the central office and a switching device
contammg a pair of contact-points in the cir-
cuit of the line at the central office, in combi-
nation with a generator in the cucmb of the
line at the subscriber’s station while operated,

a switching deviee at the subseriber’s station

100

It5'

110

containing a pair of contact-points normally

open, and an annunciator in the circuit of the

line at the central office, said normally-open

contact-points being closed while the gener-

I1;

ator is operated, one of them being conneeted

to the subscriber’s ground and the other to

the line with the generator and annunciator

between it and the office ground, substantially

as set forth. | |
MILO G. KELLOGG.
Witnesses: |
MI1rL.TON HEAD,
CALVIN DE WOLF.

i - . . . : 90
scriber’s station in said line and switching
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