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Application filed Angust 5,1899.

To wll whom it may concern:

Be it known that I, MiLo G. KELLOGG, of
Chicago, in the county of Cook and State of
Illinois, temporarily residing at.Stuttgart, in
the Empire of Germany, have invented cer-
fain new and useful Improvements in Multi-
ple Switechboards for Telephone-Exchanges,
of which the following is a full, clear, concise,
and exact deseription, reference being had to
the accompanying drawings, forming a part
of this specification.

My invention relates to a telephone-ex-
change system in which the lines are single-
circuit lines grounded at their outer endsand
normally grounded at the central office; and
it consists in a system of testing thé lines to
determine whether they are in use.

In the drawings illustrating my invention,
Figures 1* and 1" represent sections of two
multiple switchboards of the exchange to
which the same lines are connected. Fig. 2
shows a diagram of the boards with the main-
line apparatus and connections necessary to
illustrate my invention. Fig. 3 shows a dia~
gram of an operator’s cord system to be used
in connection with the boards. Fig. 4 shows
an operator’s test system to be used at the
board.. Fig. 5 shows a subsecriber’s-station
apparatus. '

In Fig. 2, A is a sectional view of the switch-
board shown in Fig. 1*, and A’ is a sectional
view of the switehboard shown in Fig. 1°, each
as indicated by the line d e.

I place as many boards in the central office
as are found necessary or desirable in order
to properly operate the exchange. On each
board is a spring-jack or other suitable switch
for each line. Kach switeh has a contact-
spring which normally connects with an insu-
lated contact-piece and is adapted to receive

a loop-plug and, when a plug is inserted, to.

disconnect the spring from the contact-piece
and conneet the two contact-pieces of the plug
with the spring and said insulated contact-
piece, respectively. Theswitch isalso adapt-
od torecelve asingle-contact switch-plugand,
when a plug is inserted, to disconnect the
spring from the contact-piece and connect the
spring with the contact-piece of the plug.
In the construction of the switches as
shown and as will hereinafter be described I

Serial No. 361,112, (No model)

prefer to have a contact-point electrically

connected with the contaect-piece and on .

which the spring normally bears, as there is
less chance of poor connection when thespring
bears on a point than when it bears on a sur-
face adapted to be brought into connection
with the plug-contacts.

In Fig. 2, g g represent the springs of the
different switches, i i the contact-points, on
which the springs normally bear, and j j the
contact-pieces of the switches,connected with
the points 2 k. 11 are theswitch-holes. «b
are the rubber strips, on which the metal
parts of the switches are mounted, as shown,
and through the fronts of which are the
switch-holes 7 I. The contact-pieces j j are so
placed along one of the surfaces of the plug-
holes as readily to form connection with one
of the contact-pieces of the loop-plugs. The

holes I [ are adapted to receive the switch-

plugs shown in Fig. 3 and marked D D, and
when a plug isinserted into a switch it raises
the spring ¢ from the contact-point i, and the
spring ¢ and the contact-piece of the plug are
in contact. These holes are also adapted to
receive the loop-plug shown in Fig. 4, and
when a plug is inserted into a hole it raises
the spring of the switch from the contact-
point h,and the spring ¢ and the contact-piece
j of the switch are in contact with the two
contact-pieces of the plug, respectively.

W and X are calling-annunciators, one for
each of the lines shown. Each annunciator
has a pair of contact-points normally {orwhen
the annunciator does not indicate a call) in
contact with each other, but which are sepa-
rated by the annunciator while it indicates a
call. The two contact-points of a pair are
marked pand ¢, respectively. One of them,
q, is a spring-contact which is pressed by the

‘annunciator-drop when the drop falls away

from its corresponding contact-point p. The
contact-point p is represented as an angle-
piece which passes over the spring ¢ and is
in contact with the spring when the spring is
not actuated by the annuneciator-drop.

BB’ is a test-battery placed in the common
ground wire or connection of the lines.

Two lines are shown in the drawings, one
marked line No. 1 and the other line No. 2.
These lines are ordinary single-cireuit lines
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grounded at their outer ends and having at
the subscribers’ stations any usual and ap-
propriate subscriber’s - station apparatus.
Each line passes successively through the
Pairs of contacts of its switches on the sev-
eral boards, passing in each case to the spring
first. It then passes through its line-annun-
ciator and ‘the pair of contact-points of the
annunciator to the common ground wire or
connection, in ‘which is. the test-battery B’
The circuit of each line shown may thus be
traced in Fig. 2. ‘

“In the operator’s cord system shown in Fig. |

3, D D are the switch-plugs of a pair of cords.
n m are the rubber insulations of the plugs,
and m m are their contact-pieces. These

‘contact-pieces pass each to the bottom of its

- plug and are adapted to rest normally, or
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when the plug isnot in use, on the metal piece
0, which then connects it with the ground.
Weights, as is usual, or similar devices may
be used to bring the contact-pieces of the
plugs into contact with the piece o and secure
agood connection. These plugs are adapted
to be inserted into any of the switches at their
board, and when a plug is inserted it operates
the switch; as above deseribed.
should be inserted, so that the contact-piece
m i in contact with the spring g.. The con-
nections of the lines might have been re-
versed, so that the lines pass first to the con-
tact-piece j of each of their switches, and in
that case the plugs shiould be inserted in such
a position that their contact-pieces form con-
nection with the pieces j of the switches. Y

s the looping-in switch for the pair of cords

shown. Kisthe calling-key, and v is a clear-
ing-out annunciator. £ is the operator’s tele-
phone; and B is her calling generator or bat-
tery. Thecircuitsaresubstantially as shown.

The operation of the system in connection
with the switchboards will be apparent to
thiose skilled in the art. It will readily be
apparent that when a line is switched by
the insertion of a plug into its switch the
linie is discounected from its normal ground:
wire at the central office in which is the test-
battery B’ and is connected into a circuit
with the pair of cords. Only one pair of
cords is shown, but the connection of such
other pairs, with their accompanying appa-

- ratus as the operator may need, will be ap-
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parent to those skilled in the art. To each
pair of cords with its plugs belong alooping-
in switch, a- clearing-out annunciator, and a
calling-key. One telephone and one calling-
getierator will answer for her system of cords.

In the operator’s test system shown in Fig.

4, T is aloop test-plug adapted to be inserted

into any of the switches and, when inserted,
to operate them as heretofore described, and
Sis a test receiving instrument: The instru-
ment is connected in a loop which terminates
in the two contact-pieces of the plug. Each
operator has one cord system and one test
system and they are conveniently mournted
and drranged for her work.

The plugs’

‘switched to.

Inthesubseriber’s-station apparatusshown
in Fig. 5,1 is the telephone-switeh. 2 1is the
calling-generator. 3 is the signal-receiving
bell. 4isthesubscriber’stelephone. 5isthe
secondary, and 6 is the primary, of the induc-
tion-coil. 7 is the transmitter. 8§ is the

| transmitter-battery. 9is a condenser. These

parts may be of usual forms of apparatus
and are connected as shown orin other ways,

- 80 as to perform practically the operations

required and the operations hereinafter de-
scribed. :

When the subscriber’s telephone is on its
switch, the signal-receiving bell is in the cir-
cuit of the line, and the telephone, the sec-
ondary of the induction-coil, and the con-
denser are shunted by a wire of small resist-
ance, soas tobe practically out of the circuit.
When the telephone is off the switch, the tele-
phone, the secondary. of the induction-coil,

-and the condenser are in the circuit and the

signal-bell is practically out of the circuit. *

The test receiving instruments and test-
batteries should be so construeted and ad-
justed to each other and the circuits that the
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instrument will sound or-respond when it

and the battery are looped into the elosed
cireuit of any single line and the subseriber’s
telephone is not off its switch for use, but
will not respond if the circuit is open atany
point, or if the subscriber’s telephone is off
its switch and the condenser at the subserib-
er’s station is included in the cireuit, or the
line is switched with another line and thereby
hasitstest-circuit open, as will hereinafter be
indicated. '

- The operation of the test system is as fol-

‘lows: When anoperator desires to test a line,

she places her test-pluginto the switch of the
line and by so doingdisconnects the points ¢
and % of the switch and connects them with
the contact-pieces of the plug. If, then, the
line is not switched at any board and-the an-
nunciator does not indicate a call and the
subsecriber’s telephone is on its switch, the
test receiving instrument will sound or re-
spond, indicating that the line is free to be
If, however, the line not being
switched, the subscriber has sent ina calland

-the annunciatorindicates the ecall or has taken

his telephone from the switch for use, the in-
strument will not sound, as the line being
open at the annunciator-points or the con-
denser in the circuit will prevent it from do-
ingso. If, again, thelineis switched at some
board and the test is made in the cut-off por-
tion of the line--that is, that portion which
is between the switch used for switching and
the office ground—the instrument will not
sound because the test-circuit is open at the
pair of contact-points of the switch used for
switching. If, again, the line is switched at

any board with another line and the test is
made in some switch between the one used
forswitching and the subscriber’s station, the
instrument will not sound on account of the
baitery being cut off from the circuit in which
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the test receiving instroment is included.
‘When a test of a line is made and the test
receiving instrument sounds, the operator
knows that neither the line nor the operator’s
telephone is switehed for use nor the line-an-
nunciator indicates a call, and when the in-
strument does not sound she ‘knows that
either the annuneiator indicates a call or the
subseriber’s telephone is switched for use or
the line is switched for use, and she will not
connectthe line with any otherline. By this
system a subsgeriber’s line is reserved to him-
self from the time he sends in hiscall or takes
the telephone down for use.

In multiple-switchboard systems an oper-
ator to whom certain lines are assigned to
answer frequently receives several calls at
practically the same moment and it may re-
quire some time before she can switeh to a
certain line and answer itscall. In systems
in which the test depends only on the line
being switched at some board another oper-
ator may in the meantime test the line and,
finding it to test ““free,” may switch it with
another line and cause annoyance and con-
fusion to the subscriber. This cannot occur
in this system of testing because as soon as
the subscriber takes his telephone from its
switch the line will test ‘““busy” whether or
notitis switchedat the central office. Again,
in systems of testing which depend only on
the subseriber’s telephone being on or off its
switeh confusion frequently arises from the
fact that a subsecriber places his telephone on
its switch when he is through conversation
without sending in a clearing-out signal, and
his line tests *“free” and is ‘“‘connected to”
when it is already switched with another line.
Lines in this condition are technically called
‘“tied up.” This, again, cannot oceurin this
system becausethe line will test * busy ” until
it is disconnected at the eentral office whether
not the subscriber’s telephone is on its
viteh. Thesystem,therefore, combines the
dvantages and obviates the disadvantages
of the two general systems of testing outlined
above. Moreover, in this system the line
tests ‘“busy” as soon as the calling-generator
operates and the annunciator indicates a call
whether the subseriber may have taken down
his telephone for use or have replaced it on
its switch.

Iclaim asmy invention and desire to secure
by Letters Patent—

1. In a telephone-exchange system, a tele-
phone-line normally on closed cirenit and eon-
taining a test-battery in its cireuit, in combi-
nation with an annunciator normally in the
circuit of the line, having contact-points by
which the eircuit is open while the annun-
ciator indicates a call, a subscriber’s-station
apparatus containing a telephone, a tele-
phone-switch, a condenser, contacts and eon-
nections by whieh the condenser is included
in the circuit of the line while the telephone
is switched for use and only then, a test re-

ceiving instrument and switeh apparatus for
looping the same into such normally closed
circuit, said instrument being constructed
and adjusted tosound or respond when looped
into such cireuit and neither the telephone is
switched for use nor the annunciator indi-
cates a call, and not to sound or respond when
either the annunciator indieates a call or the
telephone is switched, substantially as set
forth.

2. In a telephone-exchange system, tele-
phone-lines normally on closed cireuit and
each having a test-battery in circuit,in com-
bination with an annunciator normally in the
circuit of each line, with contact-points by
which the line-circuit is open when the an-
nunciator indicates a call, a subscriber’s-sta-
tion apparatus for each line, containing a
telephone, a telephone-switch, a condenser,
contacts and connections by which the con-
denser is included in the circuit of the line
when the subscriber’s telephone is switched
for use and only then, a test receiving instru-
ment and switch apparatus for looping the
sameintothe normally closed cireuit of either
line, said instroment being constructed and
adjusted to sound or respond when looped
into the line-circuit and neither the telephone
is switched for use nor the annuneciator indi-
cates a call and not tosound or respond when
either the telephone is switched or the an-
nunciatorindieates, substantially as set forth.

3. Inatelephone-exchangesystem, ground-
cireuit lines normally on closed circuit and
containing a test-battery in their common
ground-wire, in combination with an annun-
ciator normally in the circuit of each line,
each annunciator having a pair of contact-
points by which its line-cireuit is open while
it indicates a call, a subseriber’s-station ap-
paratus for eachline, containing a telephone,
a telephone-switeh, a condenser, contacts and
connections by which the condenser is in-
cluded in the circuit of its line while the sub-
seriber’s telephone is switched for use and
only then, a test receiving instrument and
switch apparatus for looping the same into
the normally closed cireuit of any line, said
instrument being constructed and adjusted
to sound when looped into the circuit and
neither the subscriber’s telephone is switched

for use nor the annunciator indicates a call

and not to sound when either the telephone
is thus switched or the annuneciator thus in-
dicates, substantially as set forth.

4. In a telephone-exchange system, a tele-
phone-line normally on closed eircuit, in com-
bination with an annuneiator normally in the
circuit of the line, having contact-points by
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which the circuitis open while the annuncia- |

tor indicates a call, the subseriber’s-station
apparatus containing a telephone, a tele-
phone -switch, a condenser, contact - points
and connections by which the condenser is
included in the circuit of the line while the
telephone is switched for use and only then,
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atestreceiving instrument, switching appara-
tus for looping the same into the normal cir-
cuit of the line and a test-battery in the cir-
cuit thereby established, said instrument be-
ing so eonstructed and adjusted as to sound
or respond when included in such circuitand
neither the telephone is switched for use nor
the annunciator indicates a call and not to
sound when either the telephone is thus
switeched or the annunciator thus indicates,
substantially as set forth.

-5. In a telephone-exchange system, tele-
phone-lines grounded at their outer endsand
maultiple switchboards for the same, each
board containing a switch for each line, each
switch having a pair of contact-points nor-
mally in contaet, adapted toreceive a switch-
plug and when the plug is inserted into the
switch to have the pair of contact-points of
the switeh separated and the contact-piece of
the plug in contact with the line contact-
point of the switch, and adapted to receive a
loop test-plug and when the plug is inserted
into the switch to have the pair of contact-
points.of the switch separated and connec-

. tion made between them and the two contact-
pieces of the plug; respectively, each line |
passing successively through the pairs of
contact-points of its switches, passing in each
case to the line-point first and from the last

30

switch to the ground, in combination with an
annunciator normally in the c¢ircuit of each
line, each annunciator having a pair of con-
tact-points by which its circuit is open while
it indicates a call, a test-battery normally in
circuit with each line, a subscriber’s-station
apparatus for each line, containing a tele-
phone, a telephone-switeh, a condenser, con-
tact-points and connections by which the con-
denser is included in the circuit of the line
while the subscriber’s telephone is switched
for use and only then, and a test receiving
instrument at each board, included in aloop
the two ends of which terminate in the two
contact-pieces’ of a loop test-plug, each in-
strument being constructed and adjusted to
sound or respond when it is included in the
normal circuit of either line and neither the
line nor its subscriber’s telephone is switched

for use nor the annunciator indicates a call:

and not to sound when either the line or the
telephone is thus switched or the annunecia-
tor thus indicates, substantially as set forth.

In witness whereof I hereunto subscribe my
name this 23d day of June, 1890.

MILO G. KELLOGG.

Witnesses:
EMIL ABENHEIM,
ABport L. MILLS.
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