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7o ar;ZZ whom it mcw CONCEPTL:

Beit known thatl, Jorax J. OARTY g citizen

~ of the United States residing at New York,

~inthe county of New York and State of New

York, have invented a certain new and useful
| Improvement in Multiple-Switechboard Tele-

phone-Exchange Appa,ratus (Case No. 4,) of

- which the fGHOWlHﬂ' is a full, clear, concise,

IO

and exact descrlptmn reference bein g had to
the accompanying drawing, formlng a part of

~ this specification.

~ other apparatus at the central o
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My invention relates to the clrcmts and

fice of a tele-
phone exchange system in Whlch multlple
switch boards are used.

My invention, speaking gener ally, cons1st&, |

in providing means for automatically ground-
ing the cut off portions of the telephone lines

when the lines are connected together, in con-

nection with a source of current for thwwmﬂ'

current upon the telephone lines, this n'mund- |
- .connection being of such lower remstance as
compared with the resistance of the operator S

telephone that, when the telephone is con-
nected to the cut off portion of any telephone

line at the test piece of a switch included

therein, there will be no appreciable current,
and hence, no sound in the telephone.

tofore in such gystems special circuit wires

have been employed. Usually each line has

- been provided with a special test wire or test
~ ¢ircuit.

such test eircuits, thereby greatly simplifying

By my invention I dispense with

- the apparatus, whﬂe at the same time 1 pro-
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vide suitable means for receiving the calls,

testing the lines toavoid confusmn and ma,k |

nn* the connectwns and disconnections.

My invention isillustrated in the accompa-
nying drawing

one switeh on each of the. smtch boards and

- thence through the secondary of an induction

45

coil e and thence through individual annun-
ciator f on the first board to ground. Liney
is connected in a similar manner through

- switehes % ¢ & and from the switch % on the
- last board through the secondary of induction |

50

coil 7 and thence through annunciator m to

ground, - Line 7 in 11ke manner is connected

IIerer

2,1n which telephone line ¢ ex-
tends from 1ts st&tlon through switches be d,

frame.

manner at all the smtch bomds

last board throuﬂ'h the secondary of 111due-

tion coil » and thenee thr ough individual an-
nunciator s to ground. It w111 be observed

that the smtehes b ¢, &e., may consist simply 55

of two insulated parts, the spring and the
As shown at board 1 the plugs s’ s
are each provided with two terminals, thetip
and the sleeve. The tips are connected to-
gether by strand s®in the usual manner.
By means of branches s* and s° connection
may be made between the tips of the plugs
and the telephone s% a switching apparatus
s’ bemg provided for this purpose in the
usual manner. The strand s® conneetmﬂ' to- 65
gether the sleeves of said plugs s’ s* is pro- -
vided with a ground connection s°. The
cord connections are arranged in a similar
- As betore
stated each line is connected through the 7o
secondary of an induction coil as mductlon
coils e [ and 7, or other vibratory current in-
ducing device. A rheotome £ connected
throu*-':rh the primaries of these induection
coils serves to induce currents of a particu-
lar characteristic upon each of the lines as

6-0-
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long as they remain closed; inserting a plug
in the .switch of any line cuts off that line

from the portion which contains the second-
ary winding. When a testis made the tone 8o
of the rheotome t will not be heard in the
telephone of the operator if the line tested is
connected or in use at any other board. - 1f
the test is made at a board on the line sideof
the connection it is evident that the fest sig- 83

nal eannot be heard since the portion of the

line contammﬂ' the secondary coil will be en-
tirely cut oft; 1f however, the testis made at
a, board on the ﬂ‘lOllIld side of the connection,
that is to say, on the cut off portion of the go
line, the test signal will not be heard be-
cause the pmtmn of the line tested contain-
ing the secondary winding will be connected
dlrectly to ground through the sleeve strand

i of the cmds with which the connection is gz

‘made at the other board as, for example,
through. sleeve strand s® and ﬂ*round connec-
tion s° of the first board. buppose a signal
sent in over line ¢ throwing down shutter 1

the operator at the ﬂlst board seeing shutter 1co

thrmwh switches o p and g, one on each of the | f fall will insert plug s"in switeh b and throw
down the cam lever of smtchmﬂ' deviece s' 80

_smtch boalds and from the sw1teh q on the
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as to bring the telephone s® into circuit; she
will receive the order at telephone s®. We

‘will say this order is for connection with line

g and supposeline ¢ is not connected at either
of the other boards, thatis, suppose no plag is
inserted in either of the spring jack switches
v k. 'The operator at the first board, touching
the tip of her plug s* to the frame of spring
Jack switeh A will get the hum of rheotome ¢
In her telephone s% and this will be notice
that line ¢ is idle; she will therefore at once

- Insert plug s*asshown into switch A, thusccom-
~ pleting the connection, whereupon she calls

-1nserted as shown, the lines ¢ and

20

- coils e |,

up the subseriber of line ¢ wi:h her calliug
keyinthe usual manner. Plugss’and s®heing

g are con-
nected through the tips of said plugs and the

strand connecting said tips as before de-
seribed. The lines o and g, will be cut off at
switches 0 and 7 respectively from induction
The portion of the lines thus cut

~off at the central office will, moreover, be pro-

vided with direct ground connections through

‘the sleeves of the plugs s’ s% the sleeve strand

s and the connection s,
We will suppose now that a eall is sent

over line n throwing down shutter s at the |

last board. The operatorat the last board in-
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serts one of a pair of plugs in switch ¢ of line

n and having received the order, we will say,
for line g proceeds to test said line ¢. This
she does by touching tip of the other plug of
the pair as shown to frame of spring jack
switeh £. Tracing the cut off portion of line
g from the central offi
nunciator m, seecondary of induction coil I,

switeh £ and switeh 72 to frame of switeh 5
we find, as before stated, a direct ground con-

nection through strand s® and connection s*;

therefore, all the current induced on the cut
off portion of the line through the converter |

e will pass to ground and practically no cur-
rent will be drawn off through the tip of the

plug, applied toswitch £, since the resistance |
of the telephone set will be included in the

branch formed from the tip of said plug

through the operator’s telephone set at the |
last board to ground. Therefore, the oper- |
ator at the last board listening at her tele-
phone will hear no sound and this will be

notice to her that the line is busy at some

other board. Suppose asimilar test were ap-

plied to switch o orp when a plug is inserted | ground, switching apparatus at the different

| switeh boards, for establishing connection be-
| tween different lines,and means controlled by

in switch ¢ as shown. As the secondary of
induection coil 7 orother currentinducing de-

vice, would be cut off from the portion of line -

n including switches o p there would, of
course, be no vibratory current present at the
frames of switches 0 p and no sound would
be produced in the telephone of the operator

who should make the test at switch o or p on |

the line side of the break at switch q.

1. The combination with telephone lines,

each line connected through a different spring |

ce ground through an-

505,183

jack switech on each of two or more switch
boards,and each line being connected through

‘a current inducing device to ground, of pairs

of loop plugs and cords at the different boards,
the strand of each pair connecting the sleeves

| of the plugs being provided with a ground

10

connection, whereby on connecting any two

lines together at one board the portion cat off
from each line will be closed directly to

specified.

2. Two telephone lines connected together
at the central office through one strand of a
pair of cords in combination with the cut oft
portions of said lines connected together

through another strand of the cords, said

strand being connected to ground, whereby

the cut off portions of the lines are grounded
and the talking cireuits cut off irom the source

of the test current.

75

ground, substantially as and for the purpose

80

3. Two telephone lines connected together

lines, the cut off portions of said lines which

' include each a vibratory currentinducing de-
| vice being closed through a ground branch

when the lines are thus connected and a
branch circuit to ground through a telephone
at another switch board adapted to be closed

1 at one of the multiple switch boards of said
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to the switch of either of said lines upon said

switch board, whereby it may be determined
whether either of said lines is thus connected

or in use. - - -
4. Thecombination with two telephone lines

each extending from ground at the sub-
scriber’s station thereon to the central office
and thence normally each through a different
switch on each of two or more switch boards.
and through an annunciator to ground, of a

pair of looping devices having two of their
terminals connected together while the other
corresponding terminals of the said plugsare
connected to ground, said plugs being adapft-
ed to be inserted in switches of said tele-
phone lines, whereby the lines may be looped
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together for conversation while the portions .

of said lines cut off at the switches by the in-
sertion of the plugs are connected to ground,

subsfantially as and for the purpose specified.

5. The combination with a telephone line,
of switches upon the different boards at the
central office, a source of electricity and an

L annunciator between the last switeh and

said switching apparatus adapted to cut off a

| portion of thelineand close the same directly
| to ground, substantially as described.

6. The combination with a telephone line,
of switches upon the different boards at the
central office, a source of electricity and an

: | | annunciator between the last switeh and
Having thus described my invention, I |

claim as new and desire to secure by Letters |
65 Patent—

ground, switching apparatus at the different

| switch boards for establishing econnection be-
| tween diiferent lines, means confrolled by
| said switching apparatus adapted to cut off a
portion of the line and close the same directly
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 to ground, and operators’ testing sets at the | ground, switching apparatus at'thé different
different boards provided with connecting ap- | switch boards for establishing connection be-

[O

paratus adapted to close the circuit of the

telephone at any one of the boards with the |

test piece of any switch; whereby on making
sald test at either of said boards the sound

will be heard in the telephone, if the line
tested is free, while no sound will be produced
- 1n the telephone if the line tested is busy,

though the test should be made at the switeh

~included in the cut off portion of the line,

~ of switches upon the different boards at the |
central office, a source of electricity and an
:an‘nuncia,tor between the last switeh and

substantially as deseribed. .
7. The combination with a telephone line,

tween different lines,and meanscontrolled by
said switching apparatus adapted to cutoff a

eground, and telephonic testing apparatus at

each board; whereby any line may be tested

to determine whetherit is in use, substantially
as described. o | .

| In witness whereof I hereunto subscribe my

name this 12th day of January, A. D. 1839.
' - JOHN J. CARTY.

Witnesses:
- W. M. RUMBAUGH,
0. A. BELL.
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| portion of the line and eclose the same to
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