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UNITED STATES

PatenT OFrice.

CHARLES E. SCRIBNER, OF CHICAGO ILLINOIS, ASSIGNOR TO THE WESTERN

ELEC’I‘RIC MANUFAOTURIN G COMPANY, OI_" SAME PLACE.

. MULTIPLE SWITCH-BOARD FOR TELE-PHONE.-EXCHANGES.

do.all whom it may concern: .
Be it known that I, CHARLES E. SCRIBNER,
a citizen of the United States, and a resident
of Chieago, in the county of Cook and State
‘ I ~—5 of Ilhn01s have invented a certain Improve-
o | ~Toent in Test - Cireuits for Multiple Switch-
! 3 . Boards of Telephone-Exchanges, of which the
| : followmg is a full, clear, concise, and exact
Lo Ey . deseription, reference bemw had to the accom-
‘ » panying drawings, which are made a part of
~ this specification.
My invention relates to the method of as-
certaining whether the line of a subsecriber
| asked for at one board is in use at any 0t11e1
~of the boards.
Prior to my invention there were several
- different methods of doing this work.. One
| system is deseribed in British Patent No. 4,903
:0f 1879. In the electrical systems heretofore

|direct currents—that is to say, by opening or
‘closing the test-circuits.. It is well known that
when a telephone is connected in a closed cir-
-euit of any considerable length certain sounds
Kare always audible at the telephone. These
iIsounds or ‘‘sputterings’’ are due to induced
feurrents, which are always found to exist in
i \a closed eircuit. Ifthe eireuit be opened, these

4 | 'sounds at once cease. These induced currents
may be observed by listening at a telephone

! in @ branch which taps a eclosed circuit. In
i my system of testing, to determine whether a
! line called for isin use, I take advantage of
\ these induced currents or other currents that
\
|

‘may be present. The telephone-lines in mul-

tiple switch-board systems. are so arranged

~that any two lines may be connected together
upon either of the boards.

- Myinventionisdesigned to enable theswitch-

40 man at one board to determine whether a line

called for at his board is in use—that is, con-

nected at any other of the boards; and my

invention consists in normally- opeu test-cir-

cuits, one for each telephone-line, and means

- - 45 for crossing or connecting any given tele-

‘phone line with its test- cwemt while the tele-

_phone-line is-in use, as herein described and

_claimed. FEach test-circuit is provided with

_a terminal on each of the boards. I prefera-

- 50 bly provide on each of the switches upon the |

i Application filed March 20, 1862.

“‘used this testing has been done by means of-

SPECIFICATION forming part of Letters Patent No. 305,021, dated September 9, 1884.
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switch-boards a metallic piece or part, which
is insulated from the other parts of the switch.
These insulated metallic pieces serve as ter-
minals for the test-cirenits, and are so placed
that- when a connection is made with any 55
switch the test-terminal of said switeh will ab
the same time be connected with the line of
the switch, thus establishing a ‘cross’’ be-
tween the S'le line and its test-cirenit. The
terminals may, however, be distinet from the 6o-
switches, and any othen device may be used

' to establish a cross between a line and its test-

circuit. At each of the multiple boards I pro-
vide a telephone, and preferably a battery, in

a circuit which may be connected at will to 65
any one of the terminals of the test-circuits.
The switchman listening at the telephone is
thus enabled to tell, as the circuit is closed
and broken at a terminal, whether a cross ex-,
ists between the line called for and its test- 7c .
circuit. If there should be such a cross, he
will hear a click or other sound in his tele-
phone, which will be a signal that the line is

in use. If no sound is heard when the circuit

of the telephone is closed to the terminal of 75
the test-circuit of a line, the switchman will
know that the line is free. Any well-known
apparatus may be used ‘for receiving and an-
swering the calls of the subsecribers and con-
necting and disconnecting their linés. The
individual annuneiators are incladed in the
circuits of the different lines between the
switches and the ground, so that when a con-
nection is made with any switch of a line the
annunciator of said line will be-cut off. . The
annuneiators are, however, distributed on the
different boards, so that the switchman at a
given board may have before him the drops
of the lines whose calls are assigned to his
board. These annunciator-drops are prefer-
ably placed by themselves upon the lower por-
tion of the board, just below the switches, in

8o

85

Q0

the usual manner.

My invention isillustrated in the accompa-
nying drawings. .

Figure 1 shows a single telephone-line and
its test-circuit connected with the switches
and terminals, respectively, on three multiple .
boards.

In Fig. 2 I have shown a top view of three 100

95
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Jackknife-switches through which atelephone-
line is connected, and the test-circuit of said
line connected with its different terminals,
one terminal being on each switch.

In Fig. 3 1 have shown a front elevation of
similar switches for three lines. Each of the
switches of a given line is placed on a differ-
ent board, and at each board I have shown a
telephone included in a cireuit, and means for
closing the circuit of the telephone at any
given board, at will, to any one of the test-
circuit terminals thereon.

The form of spring-jack illustrated in Fig.
1 is shown and described in my Patent No.
262,701, issued August 15,1882, The spring-
Jjack illustrated in Figs. 2 and 3 is described
and claimed in my Patent No. 293,198, issued
February 5, 1884. I prefer the form shown
in Fig. 1, since a larger number may be in-
cluded within a given space; but, ashereinbe-
fore stated, I do not limit my invention to any
special form or forms of switeh or terminal,
since my invention may be used suceessfully
with many well-known forms of switching and
connecting devices.

As shown in Fig. 1, the telephone-line S is
connected with threespring-jack switches, 1, 2,
and 3, each switch being on a different board.
The frame a of each of these switches is insu-
lated from both the line-strip or liner and the
ground-connection thereof. It will thus be
seen that a givenline has a spring-jack termi-
nal on each of the multiple boards, and a test-
circuit which connects with the insulated frame
a of each of thesespring-jacks. When a con-
nection is made with a line at any one of the
spring-jacks,a cross is established between the
line and its test-circuit through the medium
of the spring-jack. It is by testing for this
cross that an operator at another board is en-
abled to determine whether the line is busy.
This test is made by conneeting the circuit of
a telephone to the terminal « of the test-cir-
cuit of theline. IThaveshown a plug inserted
in switch 2, The line S is thus cut off from
ground and annunciator f, and connected by
the plag-point to the flexible cord. The me-
tallic portion of the plug is also brought into
contact with the frame « of the switch 2.  This
frame « forms one of the terminals of the test-
cireuit b, and hence the ‘‘cross’’ is established,
and all terminals « of the test-circuit are con-
nected with the telephone-line 8. At thelast
board I have shown a battery, ¢, in a circuit
connected to the terminal of the test-circuit
upon said board by plug #. The telephone ¢
is included in the circuit with the battery and
said plug or connecting-piece. Since the cross
is established, the switchman listening at the
telephone will hear a click as he makes and
breaks the circuit between the plug % and the
terminal & of the test-circuit, since the bat-
tery g will find circuit to line' S as long as the
cross or connection remains at any one of the
boards. This clickis therefore notice that the
line is in use. ,

As before stated, I prefer to use the battery

g; but without this battery enough current
would be derived-from the line S and pass
through the telephone to indicate to the ex-
perienced’listener that the cross is established,
and hence that theline is in use atsome other
of the multiple boards.

In Fig. 2 the terminals ¢ «* ¢® of the test-

7C

circuit b consist of springs or plates insulated 75

from the line and ground connections of the
switches, as shown. :

Atswitehd of the second board I have shown
a plug inserted, which impinges against the .

terminal «’, thus establishing the cross be- 8c

tween the telephone-line and its test-circuit b.

In Fig. 3 I have shown at the second board
a telephone included in circuit with battery g.
By means of the plug 4 or any other suitable

switching device, the circuit of battery g may 8:

be closed at will to a terminal of any one of
the test-circuits, and the switchman listening
at the telephone will know whether a cross ex-
ists at any other board. If sounds are heard

in the telephone, he will know that the line i 9{

in use,whether the sounds be from noise-cuz-
rents, induction, or from other sources.

As shown in Fig. 3, I have omitted the bat-*

tery from the circuit of two of the telephones.

Simple connecting-plates may be used in- ¢

stead of the spring-jack switches when the
lines are not grounded at the central office.
On July 28, 1884, I filed a division of this.
case, said division being application No..
138,932 ‘of the series of 1880.
I have made specific claim to the use of a tele-
phone without a battery in a normally-open
ground-cireuit at each of the multiple board:s

i

Insaid division 1

for testing the different telephone-lines. I

therefore disclaim herein the use of the nor- !
mally-open ground-circuits at the different
boards in combination with the test-cireuits, .

except when used with battery.

Having thus described my invention, I clai m -

as new and desire to sccure by Letters Patent:—

1. The combination, with the telephone- :
lines and test-cireuits, of a telephone and ba- |
tery ateach of the multiple boards, and switcfi~
ing apparatus, whereby the circuit of the bat-
tery and telephone at any board may be con-
nected to any one of the test-circuits.

2. The combination, with a telephone-line,
of a test-circuit, said telephone-line and its
said test-circuit being each provided with a
connection or terminal on each of two or more
multiple switch-boards, and switching appa-
ratus, whereby a cross 1s established between
the said telephone-line and its said test-eir-
cuit when connection is made with said tele-
phone-line upon either of the boards.

3. The combination, with a telephone-line
and test-cireuit, of two or more switches, the
said switches being on different boards, each
of said switches being provided with a termi-
nal for the test-circuit, and switching appa- :
ratus, whereby a cross or connection is estab-
lished between the telephone-line and test-
circuit when a connection is made with the
line at any one of the switches.
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4. The combination, with each of the mul-
tiple switch-boards of a telephone-exchange,
of a battery-circuit, including a telephone
test-circuits, one for each telephone -line, and
terminals for the test-circuits, one terminal for
cach test-circuit being on each board,whereby
a switchman at any ‘given board may make a
test to determine whether a cross exists at any
* other board between any given telephone- lme
and its test-circuit.

B.” The combination, with two or more
. spring-jack switches placed on different mul-
tiple boards, of a telephone-line connected
through said spring-jacks and an annunciator
to ground, a normally-open test-circait per-
manently connected with the insulated frame

of each of said sw1tches and connecting-plugs,

whereby when a plug is inserted in anyswitch
a cross 18 éstablished between the line-termi-
nal. of the switch and the insulated frame
thereof, while the annuneciator is cut off and
the cirenit of the line directed through the
plug, substantially as and for the purpose
specified.

6. The combination,with two or more lines,
of test-circuits, one test circuit for each line,
and switching apparatus, whereby any test-cir-
cuitmay be crossed or connected with its line,
thereby protecting aline thus crossed from in-

terruption.
CHARLES E. SCRIBNER.
‘Witnesses:
Epwin M. SCRIBNER,
GEORGE P. BARTON.
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It is hereby certiﬁed that in Letters Patent No. 305,021, granted September 9, 1834,
upon the application of Charles E. Scribner, of Chicago, Illinois, for an improvement -
in “Multiple Switch-Boards for Telephone Exchanges,” an error appears in the printed
specification requiriﬁg correction, as follows; In vli‘nes 91-92, page 2, the word “noise:
currents” should read voice-currents; and that the Letters Patent should be read with

this correction therein to make the same conform to the record of the case in Patent

1 Office.

Signed, countersigned, and sealed this 23d day of September, A. D. 1884,
[SEAL.] _ H. M. TELLER,
- : - Secretary of the Interior,
Countersigned: .
~ R. G. DYRENFORTH, ‘
Actmg Commissioner of Patents.




