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Lo all whom it may concern.:

Be it known that I, HeNry P. CLAUSEN, a citizen of
the United States of America, and a resident of Chi-
cago, Gook county, Illinois, have invented a certain
new and useful Improvement in Telephone Switch-
board Apparatus, of which the following is a specifica-
tion, |

It is a matter of common knowledge, that in tele-
phone systems, or at least in some systemns, that when
two subscribers are talking, the testing of ecither line
by the operator at the central station, in response to &
call sent in by a third party for connection with one of
these lines, is liable to produce derived circuits of such
character as to enable this third party to overhear the
conversation being cacried on between the two sub-
scribers already connected up, and, in addition, to
produce nolse or undesirable disturbances on one or
more of the lines, and perhaps on all threc lines. 1t is
for the purpose of overcoming this difficulty, and of
providing a multiple switchboard apparatus which will
cnable the operators to make the busy-test in the usual
manner—that 1s to say, to touch the tip of the calling
plug to the ring or test-thimble of the multiple jack
connected with the called-for subscriber’s line—with-
out any danger or liability of the conversation being
carried on over the tested line being heard by the third
party, or party in whose behalf the operator has made
the test, and without danger of producing annoying
disturbances or sounds on any of the lines, that my im-
proved 1mpedance arrangement is employed in the
manner shown and described.

In its preferred form, my invention comprises an op-
erator’s cord-circuit in which two corresponding con-
tacts of the answering and calling plugs, preferably the
tip contacts, are connected through the medium of an
impedance coil which is normally short-circuited by

~ the operator’s listening key, but which becomes the
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only available path for the transmission of current be-
tween the corresponding contacts of the two plugs when
the operator presses the listening key, as, for example,
in making the usval and well-known busy-test—that
1s to say, the busy-test which consists in pressing the
listening key and touching the tip of the calling plug
to the ring or test-thimble of the multiple jack con-
nected with the called-for subscriber’s line—the oper-
ator, 1n such case, hearing nothing if the line is not in
use, or, on the other hand, receiving a distinct click or
sound in her receiver, if the line is in use. Thus, with
the foregomg provision, it is readily apparent that an
operator can make the busy-test in the usual and ap-
proved manner without any liability of whatever con-

versation is being carried on over the tested line-being

heard by the third party or calling subscriber, and,
owing to the retarding effect which the impedance coil

has on initial flow of calling current without producing |

]

unpleasant sounds or disturbances on the different sub-

scribers’ lines; for in thus making the test, the operator

opens up the short-circuit which normally extends
around the said impedance coil, thereby permitting a
suflicient flow of battery current through the cord-cir-
cuit to give the test-signal, if a line is busy, but, owing
to the presence of the impedance coil in the circuit,

preventing a flow of voice currents through the cord-

circuit to the calling subscriber’s line, and also prevent-
ing the quick flow or rush of battery current which, by
producing discharges from whatever condensers are
employed, usually tends to produce unpleasant sounds
in the subscribers’ receivers; it being understood, of
course, that before thus testing the called-for subserib-
cr’sline the operator has already inserted the answering-
plug in the jack connected with the calling subscriber’s
line; and 1t 1s the necessity of thus connecting the cord
circuit with the calling-subscriber’s line before making
the test with the calling plug attached to the other end
of the cord-circuit, which, with the old arrangements,
made it possible for voice currents to be transmitted
over the tested line to the calling subscriber’s line, and

‘which gives utility to my invention by enabling my

mproved impedance coil arrangement to preclude all
possibility of the conversation between two connected
subscribers being overheard by any other subseriber
i whose behalf the operator may test one of the two
connected lines, and by enabling the operator to make
what may be termed a quiet busy-test.

The nature and advantages of my invention will,
however, hereinafter more fully appear.

The accompanying drawing is a diagram illustrating

a common battery multiple switchboard telephone

system, embodying the principles of my invention.
The substation apparatus shown at the substations
A, B and G, can be of any suitable known or approved
character. These subscribers’ or substation telephone
sets are connected with the exchange or central station
through the medium of the line-wires @, b and ¢, in any
suitable or desired manner. As the exchange is of the

- common battery and multiple-switchboard type, the
| current for both sighaling and talking purposes is sup-

plied to the subscribers’ lines from a common battery
D. IEach subscriber’s line is provided, at the central
station, with both answering and multiple-jacks. For
example, the line a can be provided with an answering-

jack @', and, on the other sections of the switchboard
. ? 7 ’

with multiple-jacks ¢? and ¢®. In a similar way, the
line b can be arranged to terminate in the answering-
jacks b' and the multiple jacks 5% and 5*. The line ¢
can terminate in similar jacks ¢!, ¢ and ¢*.

The line-signal apparatus—that is to say, the devices
by which the subscribers attract the attention of the
operators—can be of any suitable known or approved
character. In the diagram, E repreésents line-signal
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apparatus for the line q, while the 11116-510'11&1 appmatus |

at T is allotted to the line b, and the line-signal appara-
tus G to the line ¢.  As Lhese devices constitute no por-
tion of my present invention, they need not be further

described.
cut-off relays of the line do not operate when the sub-

~ seribers take down their receivers, as the said relays are
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of a transmitter and a recelver.

‘between the tip contacts of the two plugs.

suitably adjusted to prevent this. So also in respect
to the operators’ cord circuits, for establishing and -dis-
establishing conmection hetween the different sub-
scribers’ lines. These operators’ cord-circuils H and
I located in front of dilterent operators, can be of any
suitable known or approved character. The cord-cir-
cuit I can be provided with answering and calling
plugs k and &', with suitable supervisory apparatus h?,

and with the USLch]. opemto:[ s talking set f”, consmtmfr
The cord-circuit 1s, of
course, also provided in the usual and well- known
manner, with ringing and listening keys ht, B°. The

feature 0[ this cord-circuit which constitutes my nven-

tion, consists in the provision of an impedance element,
‘mch for example, as the 1mpeda_,nce coil A° connected
nmma]ly in parallel with the spring of the listening
key 17, whereby it is normally short-circuited. But
when thls key is pressed, 1t will be seen that the spring
leaves the contact b7, thel eby removing this short-cir-
cuit from around the impedance-coil, thus leaving the
said coil to constitute a portion of the conducting path
In this
way, the impedance coil provides a suitable path for
the battery current necessary in making the test, but
at the same time precludes the passage of veice currents
over the tested line to the line of the waiting subscriber.
For example, as shown in the diagram, the cord-circutt
I has both its plugs inserted in the jacks of the lines a
and b, the subscribers at A and B thereby being con-
nected up for conversation. As illustrated, the sub-

scriber C is supposed to be calling for subscriber A, and
the operator provided with the cord-circuit L 1s sup-
posed to be making the usual busy-tost Such being
the case, the answering-plug » has been inserted in the
answering-jack connected with the line ¢, and the oper-
ator is touching the tip of the plug ! to theringor testing
thimble of the multiple-jack «®, which latter 1s con-
nected with the line a. At the same time, the operator
presses the listening key 77, thereby removing the shori-
circuit which normally extends around the impedance
coil #%. This leaves the test-circuit intact—that 1s to
say, leaves a path for battery current to flow over the
ring of the jack a®, through the tip of the plug A', thence
through the impedance coil A* and the 11SLemnﬂ*-l~.hey
18, thence through the operator’s receiver and back to
the other pole of the battery, as shown.
click or sound in the operator’s receiver, necessary in
order to give the busy signal, and advise her that the
called-for subseriber’s line is busy; but, at the same
time, it will be seen that the tested circuit thus formed
includes the impedance coil, and consequently that

~ while battery current can thus fAow over the circuit,
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no voice currents can traverse the circuit. Inthis way,
the cord-cireuit normally presents two parallel strands

or conducting paths, whereby any two subscribers can |

be connected up. When the operator presses the lis-
tening-key, however, as in making a test, then the 1m-
pedance-coil is 111t10duced into one side of the cord-cir-

It will be. understood, however, that the.

This gives the

861,809

- cuit, thereby pieéludinn' the possibil.ity of any volce-

currents traversing the cord-circuit from a busy called-
for subscriber’s line to the line of the calling subscriber.

It will be readily understood that the resistance
of the impedance-coil, as well as other devices in the
system, can be ad]usted or regulated to sult circurn-
stances or conditions, and in accordance with the re-
quirementsof different systems. As previously stated,
the impedance coil is of further utility, in this: It pre-
vents a quick rush of battery current through the cur-
cuit, thus preventing such a charging of the condenser
or condensers as would be likely, when the condensers

discharge, to produce unpleasant sounds or disturb-

ances in any of the subscribers’ lines.
What I claim as my invention is:—

1. A central-energy multiple switchboard telephone sys-
tem, provided with operators’ cord-circuits having normally
short-circuited impedance-coils, together with spring jacks
adapted to be connected with the cord-circuits in the estab-
lishment of connection between . different subscribers, each
spring jack having an outer contact constituting a part of
hoth the talking and busy test circuits.

9. A central-energy multiple switehboard telephone sys-
tem provided with operators’ cord-circuits having the usual
or suitable listening keys, and having also impedance ele-
ments normally short-circuited by said keys, together with
spring jacks adapted to be connected with the cord-circuits
in the establishment of connection between different sub-
seribers, each spring
tuting a part of both the talking and busy test circuits.

3. A central-energy multiple switchboard telephone sys-
tem, provided with operators’ cord-circuits equipped for
making the usual busy-test, and having also normally
short-circuited impedance e¢lements adapted, in each case,
to be brought into one side of the cord-circuit when the
opcerator makes a busy-test, together with spring

lishment of connection between different subscribers, each
sprin
both the talking and busy test circuits.

4. A central-energy multiple switchboard telephone sys-
tom, provided with operators’ cord-circuit apparatus having
suitable connections for forming the test circuits, and pro-
vided also with normally short-circuited impedance-coils
adapted o constitute part of said test circuits, together
with spring
circuits in the establishment of connection between diifer-
ent subscribers, cach spring jack having an outer contact

constituting a part of both the talking and busy test

circuits.

., A common battery multlple telephone exchange sys-
tem, having operators’ cord-connecting apparatus adapted
to provide derived testing circuits, and impedance-coils
adapted to constitute part of said test clrcuits, together
with spring jacks adapted to be connected with the cord-
circuits in the establishment of connection between differ-
ent subscribers, each spring
constituting a part of both the talking and busy test

circuits together with normally closed listening-key con-

tacts normally shunting or short-circuiting said coils.

6. A commeon battery multiple switchboard telephone ex-
chanee system having operators’ cord-civcuits, one side of
cach cord-circuit being provided with a normally short-

cireuited impedance-coil, and each cord-circuit being pro-

vided with means for opening the short-circuit when the
operator desires to make a busy-test, together with spring
jacks adapted to be connected with the cord-circunits in the
establishment of connection between different subscribers,
each spring jack having an outer contact constituting a
part of both the talking and busy test circuits.

Siencd by me at Chicago, Cook county, Ilhnms, this 16th
day of November, 1905.
j}IENRY P.

| CLAUSEN.
Witnesses . |
S. B. CHABOWSKI,
Wii. A. HHARDERS,
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