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1o «ll whoeny it maty conceri:

- Be it known that I, MiLo G. KELLOGG, of
Chicago,lllinois,temporarily residing atStutt-
cart,inthe Empire of Germany,haveinvented
certain new and useful Improvementsin Mul
tiple Switchboards for Telephone-Exchanges,
of which the following 1s a {ull, clear, concise,

ik

and exact description, reference being had to

the accompanying drawing, forming a part of
this specification.

My invention relates to lines which are nor-
mally grounded at the central otfice.

It consists, first, of an improved system of
subscribers callmn on such lines; secondly,
to an improved System of testing such lines,
and, thirdly, to an improved mn'ht signal at
the centml oifice.

In the drawing accompanying this specifi-
cation, showing myinvention, the figure illus-
trates the apparatus and ecircuits in whieh I
prefer to embody my invention.

The subsecribers’ lines in the exchange are

divided among the different boards of the

exchange as in the usual manner, as many

boards being employed as the size of the ex-
change requires.
jack or similar switeh for each line.

'On each board is a spring-
- Kach.

switch has a spring-contact normally bearing

upon an insulated contact-anvil and a third
contact-piece insulated from the rest exeept
by the circuit conneections. A subsecriber’s
line is traced through these spring-jacks as
follows: from f‘rmund at G through two

branches in par allel one branch including a

call-generator 1, bells 2, and terminating in
a contact 6, nor mally or when the telephone
is not switehed for use, in connection with
the lever 4, the other branch including the
operator’s telephone set 3 and terminating in
a contact 5, in connection with the lever 4
while the teleph{me is switched for use,
thence over the subscriber’s line conductor S’
through the test-contacts 7 in the jack- switch

at e&eh board, thence through the pairs of

normally closed contacts g 7, the annunciator
A, the normally closed .pair of contacts p g,
opened while the annunciator indicates a call,
to the common conductor C, grounding-switch
s, which is grounded directly or through the

0.

switching set comprises two plugs D D/,
nected together by a flexible cord conductor
d, in the circuit of which there is a looping-in
switch Y,whichintroducesa telephone?, a call
generator or battery B, or a clearing-out an-

relay r, according to Whether the switch rests

upon the contaet s* or s |
The (,onstlzuctlon of the line-annunciator
A is shown more in detail in line No. 2. The
line conductor S', after passing through the
spring-jacks, is connected to the bolt 0 and
thence through the coil of the annunciator to
the spring p, mounted upon the metal frame
. The spring p normally bears against the
contact q, which is mounted upon the frame
o' by means of the bolt ¢°, both of which are
insulated from said frame. To this bolt o?is
connected the common grounding-wire C.
During the daytime, or while the exchange
is active, this grounding-wire has its circuit
closed throuc‘f‘h the cucmt of switch s and

1 contact s* to 0‘101111(1 at G.

At each boald is an operator’s test outiit,
comprising a plug T, a test receiving instro-
ment S, a test- bdttel y B'; all of Whmh are
owunded at . Theor del of these elements
is immaterial as long as the battery and test
receiving instrument are between the test-
plug and ground. One of the outfits 18 pro-

vided at each board.

At board A? is shown one of the swmchmﬁ'
sets, there being as many switching sets at

'each_b()a,rd as there are connections o be es- __
A

tablished at the time of greatest activity.
con-

nuncmtor v, according %0 whethel the 5Wlt6h
Y rests upon the contacts s’ s,r'r,orq q.

The switch Y normally rests upon the annun-

ciator-contacts ¢' ¢’. The annunciator v is
individual to each set, but the call-generator
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B and operator’s telephone set ¢ are used in

common with a number of switching sets in
the manner well known to electrical engineers,

| 90.

The plugs are composed of a body of insu- -

Iating material m, npon which are mounted
contacts n so arranged as to make contact.

with the metallic grounded plate o, upon

which the plugsnor mally rest,and to bein con-
nection with either of the contacts g or Jwhen
| inserted into the hole I of a spring-jack a.
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When both plu gs areinserted in sprm G*-Jaeks,

~ their circuit is completed over two line-wires

connected to the jacks. When one plugonly
is inserted in a jack, the circuit of the other

plug is completed to ground at G bhrou oh the |

- metallic supporting-plate o.

10O
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The strength of the test-batteries is so ad-
justed to the resistance of the subscriber’s ap-

paratus or his line conductor, or both, that

when in its eircuit and in cir cult with it alone
the test receiving 1nstruments will not re-
spond. If, however the pairs of contacts g/

of the J&eks and the palrs of contacts p g of |

the line-annunciatorare closed, two branches

to ground are provided for the fest- batteries,
| the Joint resistance of which permit the test

receiving instrument to respond. This cir-

cuit may be traced as follows: from ground

at (x, test receiving instrument S at board 2,
battery B, test—pluﬂ' T, test-contact 4, test
conductor S2 thence in parallel over two

- grounded wires or branches, one branch be-

30

ing traced over the line-circuit S’ to ground
at the subscriber’s station, the other branch
being traced over the conductm S’,through the
pairs of contacts g & in the ]deS at the SeV-
eral boards, through the line-annuneciator A,
the pair of contacts. p q, controlled by said A
nunciator, common grounded wire C, thence |
to ﬂ'lound at G by way of either the con-
tdcts s’ or s

- two branches of the test-circuit permits the |

35

test-battery to cause the test receiving instru-
ment to respond and therebyind 18&136 that the
line is ‘““free.”

At board A’ is shown a test outfit testing a
““bugy” line. . The office ground was first cut

~ off by the opemnn‘ of the (,onta,ets P ¢, caused

40
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- telephone set ¢, contact 7 of the plug D’, and

55

- ground, and the resistance of it being suffi-

60

_annunclator may be eompamtwel y low

by the falling flap of the annunciator. This |
alone pr events the test receiving instrument
fromresponding.
serts her switch-plug D into jack a, as shown,
thereby lifting the SpI‘lIJ o-contact ¢ g from its
anvil h, opening the office ground at a second
point. 'The opening of thls pair of contacts
alone prevents the response of the test outfit.
It will be noticed that the line conductor &'
1s connected temporarily to the office ground
as follows: spring-contact g, pluﬂ'-conmct 7,
cord conductor ¢, including the operator’s

grounded pla,te 0. 'The resistance of the tele-

,-phone set ¢ is so great that the test receiving
instrument does not respond. When Lhe.

switeh-plug D’ is inserted into the jack ¢ of |
another line—line No. 2, for example—the |
subseriber’s line is substituted for the office

uent to prevent the test receiving instra ment

from responding a test of two co_nnected lines
indicates that they are.‘““busy.”
tate these adjustments, the resistance to |

T'o facili-

ground through the subscriber’s station may |
be high-and- the office ground through the |
The |

—‘ :

The joint resistance of these |

The operator at board.2in- |

‘alone will permit the line to test *“ free.” All
of the other grounds of the system have such
high r emst&nce as to prevent a ‘“free” test.

| The switch s rests during the active hours
of -the exchange upon the contacts s% At

1110*]113 the switch is placed upon the contact
s’, so that the common wire C is grounded

through the relay . When a subseriber
c3en¢:§ls in a call, a current energizes the relay

- 1san established test-cireuit, and this branch

-70
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r and closes the pair-of ontacts 7, permit-

1311] g the battery I3* to act upon an indicator

2, mdleatmﬂ‘ to the night operator that a call
h&s been Senb in at boald 2. There is one of
‘these relays r individual to each board of the
exchange, or, in other words, there is a dif-
* ferent common wire C, a d1ffelent switch s,
rzmd a different relay r for each board. The
Indicators 2 9 10, &e., are grouped at a night

:St&tlon or mble where they may be over-

. looked by the mnht operator. - The noise of
‘the falling flap alone may be sufficient to at-

in the usual way. The switch st connected
fto the common wire C by broken lines, con-
. trols a modification by whieh a direct gr -ound
t or a grounded night-indicator 2 may be intro-
dueed into the clrcmt according to whether
'the switch rests upon the contact s or sil.
Thissystem of testing differs from other sys-
tems in that the line tests ““busy” whether it

'cates a call, and it is applicable in its general
features to all systems of testing in whlch the
i test is made dir ectly to the cir cuit of the line,
' whether the line. is switched or not, and in

. connection of the line IS broken to the office
lground
The relays » should preferably be of com-
- paratively small resistance and of a construc-
tion which will cause them to operate when
the usual calling-current is sent through
‘them. The curr ent of a subseriber’s genera-
I tor being a comparatively strong one and gen-
erally one rapidly intermittent frequently

1Impedes telephone conver sation on them as
- long as the subseriber may think it necessary
l: Or fmd it convenient to operate his generator

in making a call. In this system the circuit
18 open as soon as a call is indicated, so that
further operation of the generator WIH not
cause prolonged 111(1116131011 on neighboring
wires. At the same time the subscriber’s
7 own. swnaJl bell will stop ringing as soon as
+ his annuncmtor at the central office indicates
| a call, and he the1 eby knows that his call has
“been indicated.

|f In telephone-exchanges signal-bells are not
0enemlly necessary in the exchange - office
- during the daytime tocall the attentmn of the
operator that a call 18 indicated, as there is

-_

. existence of the annunciator branch to ground l the annuncmtor indications and answer the

1s switched or whether its annunciator indi-

thh the test indicates whether or 11013 the .

an operator stationed at each board to watch

80

tract the Opela,tor s attention, or a signal in
~addition of the ordinary Ikind IMay be given
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.causes induction on neighboring wires,which
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calls, and the operation of the annunciators test-circunit, an annunciator in said test-cir-

themselves generally make a sound which is
heard for a short distance. At night, how-
ever, one operator 1s frequently sufficient to
attend to the calls on many boards; butitis
impossible for her to watch closely all the

drops at the various boards.to see when a call

1s indicated. Toremedy this trouble, I place
relays or annunciators, as deseribed, in the
common circuit of each board or group of
lines, and I group the annunciators, one op-
erated by each relay, at a night-table, where
the operator may remain to wateh the indi-
cations while she is not at the switchboards
answering calls. The annunciators at the
night board indicate the board or group of
lines from which the call comes, and on going
to the board she sees what particular line has
made the call. :

I am aware that heretofore it has been pro-
posed to divide the lines of an exchange into
groups and place a telephone in a wire com-
mon to the group; but in such systems the
telephone is placed where the operator is lo-

cated to make the connections for the group
of lines. Signal-bells or annunciators have

also been employed in the same way in a wire
common to a group of lines. Ithasalso been
proposed to provide all the individual annun-
ciators of an exchange with contacts to close
the circuit of a signal-bell common to all of
them when an annunciator is operated by a
calling subscriber. The operator is thus in-
formed that a call has been made some where
in the exchange, but he must search all the
groups or boards to ascertain the annuneciator
of the line indicating the call.

In my system the annunciators common to
the respective groups of lines are located at
a table where the night operator of an ex-
change is toremain, and the line-annunciator
of each line is located at the switchboard
where its calls are to be answered. Thus the
group annunciator or indicating device indi-
cates to the night operator the group of lines
in which a call has been sent in, and on go-
ing to the switchboard of the group he readily
finds the individual annuneciator of the line
that has called. | |

In my system I have an individual annun-
clator in each line and also one for each group
of lines, and each subscriber has a generator
for operating both annunciators, and when
a subscriber operates his generator to call
both annunciators are operated, one indicat-

Ing to the operator the group and the other

60

05

the particular line of the group.

Iclaim as myinvention and desire to secure
by Letters Patent—

1. In a multiple-switchboard exchange, a
test-circuit, normally closed contacts in said
test-circuit, and a call device opening said
contacts while indicating a call.

2. In a multiple-switechboard exchange, a
test-circuit, normally closed contacts in said

cult opening sald contacts while indicating a
call. |

3. In a multiple - switchboard exchange,
three parallel circuits, one containing nor-
mally closed contacts, the second containing
the subscriber’s line, and a third normally
open and closed for testing, containing a test
recelving instrument and battery so adjusted

to each other and to the two other parallel

circuits as to give one indication while the

normally closed contacts are closed, and an-

70

75

other indication while they are open; in com-

bination with a call device opening contacts
while indicating a call. .

4. In a multiple-switchboard exchange, a
test-circuit,comprising a test outfit,connected

on one side to ground and on the other side

to a line conductor grounded at both ends; in
combination with a circuit-breaker in one
grounded end, said test outfit being adjusted

30

to give one indication while the ecircuit-

breaker is closed, and another indication
while the circuit-breaker is open, and an an-
nunciator opening said circuit-breaker.

5. In a multiple-switchboard exchange, a
telephone-line comprising in the order named,
a subscriber’s grounded line, test-contacts,
one at each board and an office grounded con-
nection containing normally closed contacts;
in combination with a grounded test outfit at
each board adapted to be connected to a test-
contact for testing, so adjusted to the resist-
ance of two grounded ends as to respond
while the said contacts are closed but to fail
to respond when they are open, and an an-
nunciator opening said contacts while indi-
cating a call. |

6. In a multiple-switchboard exchange, a,
grounded telephone-line comprising in the or-
der named, a subscriber’s line, test-contacts,
one at each board, normally closed jack-con-
tacts, a pair at each board, and a ground
connection containing normally closed an-
nunciator-contacts; in combination with a
test outfit at each board adapted to be con-
nected to a test-contact for testing, so ad-
justed to the resistances of the grounded ends
of the telephone-line as to respond when the
annunciator-contacts and the jack-contacts
are closed, but to fail to respond when any of
the said contacts are opened, an annunciator

QO
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opening said annunciator-contacts while in- B

dicating a call, and a switch-plug adapted to
open a pair of jack-contacts while the line is
switched for use. o |

7. In a telephone-exchange system, two or

more groups of lines, an indicating device or

annunciator for each group common to all the

lines of that group, such indicating devices

for all the groups being arranged together at
the central office, an individual annunciator
for each line located at the board where its
calls are to be answered, and a generator or
source of electricity at each subseriber’s sta-

120
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tion for causin o theoperationof theindividual

~annunciator of the line and the indicating de-

vice of the group to which the line belongs.

8. In a telephone-exchange system, two or
more groups of lines, an mdlcamnﬂ' device or
annunciator for each group common to all the
lines of that group, such indicating devices
for all the groups being arranged toﬂ ether at
the central office, an individual annunciator
for each line located at the board where its
calls are to be answered, a generator or source

~ of electricity at each subseriber’s station for

causing the operation of the individual an-
nunciator of the line and the indicating de-
vice of the group to which the line belonﬂ's
and a switch for disconnecting each group of

~lines from its common mdwatmw device.

9. In a telephone-exchange system, groups

of lines each line passing through its switch-
board system and an 1]1(11?1(111&1 annunciator

and the lines.of a group then uniting into a

common wire or circuit for said group, 1n com-

bination with a relay in the common wire or

circuit and an indicator or annunciator con-
trolled by said relay to indicate when a call
has been made on any line of its group, the
individual annunciator of each line being lo-
cated at a board of the exchange where 1ts
calls are to be answered, and the indicators
of the different groups of lines being arranged
together at the central office, substantmlly as
set forth.

| MILO G. KELLOGG.

Witnesses:

FRANCES D. KELLOGG,
MARGARETHA RIEHL.
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