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Application filed December 11,1889, Serial No, 333,341,

(No model)

To all whony it may concern:

Be it known that I, MiLo G. KELLOGG, of
Chicago,Illinois tempm arily residingat Stutt:

gart,in the Empll eof Germany, haveinvented

certain new and useful Improvements in Mul-
tiple Switchboards for lelephone-Exchanges,
of which the following is a full, clear, concise,
and exact deser 1pt1en refer ence bemﬂ' had to
the accompanying drawings, fOl ming a part
of this spemﬁeetlon

My invention relates to a telephone ex-
change system in which the subseribers’ lines
are 111e13allle circuit lines; and it consists in
a system of calling, switching, and testing
such lines which T shall describe and claim.

I place as many switchboards in the cen-
tral office as arefoundnecessary or desirable
In order to properly answer the calls and con-
nect and disconnect the subseribers’ lines.
On eachboard I place for each line a spring-
jack or similar switch having two insulated
contact-pleces which are nerma,lly in con-
tact and a third contact-piece normally in-
sulated from the rest, (except by the circuit
connections,) said switch being adapted to
receive a loop-switch plug, and when the plug
is inserted to disconnect the contact-pieces of
the switch which are normally in contact
and connect one of them with one contact-
piece of the plug, while the other contact-
piece of the plug is connected with said third
contact-piece of the switech. The third con-

tact-pleces of the switches mentioned above

are so placed and arranged that the opera-
tor may at will apply a test plug or ‘5111111&1
device to themn. |

At each subscriber’s station is a bettery
which for purposes of testing should be in
the circuit of his line when the line is not in
use and which may be in said circuit all the
time.

Figuares 1* and 1° of the dmwmﬂ's are front
views of sections of two multiple smtchboel ds
to which the same wires are connected. Fig,
2 is a diagram of the boards and the eueult
and conn eetlene necessary to illustrate my in-
vention. Fig. 3 showsan operator’s cord sys-
tem adapted Tor use with the boards. Fig. 4
is a diagram of a subseriber’s-station appa-
ratus necessary to illastrate my invention.

In the drawings like parts and apparatus

are indicated by the same letters and figures

of reference.

In Fig. 2, Aisasectional view of the switch-
board shown in Fig. 1*, and A’ is a sectional
view of the emtchboel d shown in Fig. 1Y,
each as indicated by theline d e. a b repre-
sent rubber strips of the shape substantially
as shown, on which the metal parts of the
switches are mounted. These strips may be
of a length to receive any convenient num-
ber of switech parts. [ / are square holes
through the fronts of and at the edges of the
strips, adapted to receive and 0'111de the
switch - plugs. The contact - springs ¢ are

‘mounted to the rear of and are parallel to the

switch-holes [/ [, to which they belong, as
shown. The contact-points A A, correspond-
ing to the contact-springs, pass through the
rubber strips, as shown, and are connected
with the connecting-strips A’ A'. 77 are the

contact-pieces of the switches, insulated from

the rest of the parts, except by the circuit

connections, each adapted to connect one side

of 1ts line to one of the contact-pieces of a
loop-plug when the plug is inserted into a

switch and also to be the test- pleee ot the
line at its board. - -- |
The switeh - plugs are substantlelly as
Theseveral parts mentioned

shown in Fig. 3. _
above are so made, shaped, arranged, and
adjusted that when a plug is inserted into

any switch-hole it raises the spring in the

rear of the hole from the contact-point, (on
whichitnormally rests,) and the springis con-
nected toone of the eouteet-pleees of the plug,

while the other contact- -piece of the plug is

connected to the contact-piece 7 of the switch

which 1s used. Each section of a rubber
strip with its contact-spring, contact-point,
contact-plece, and the hole, all arranged and
operating as shown, may be COIlSldel ed as a
Splmﬂ'-,]aek switch.

t' ¥ in Fig. 2 are test receiving instruments,
and T T are test-plugs, one imstrument and
one plug for each operator, and each plug
connected to one side of its test receiving in-
strument by a flexible cord, as shown. The

plugs and cords are so eonsh ucted Lhet the
operators may at will bring the metal tips
of the plugs in contact mh any contact-
pieces 7 7 at their respective boards.
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20
'branches of one line being marked line No.

Wire ¢, Fig. 2, is an msu]a,ted wire which |
extends to all- of - the subsecribers’ stations

and is connected to the subscriber’s-station

apparatus, as hereinafter described.

The circuit of each subscriber’s line may be
traced as follows: One branch, starting out

with all the contact-pieces j j of the switches
of the line on the several boards. The other
branch, starting out from the other side of the

subsecriber’s-station apparatus, passes to the
central office, and successively through the

pairs of contact-pieces of the switches of the
line which are normally in contact, being
connected in each case to the spring g first.
From the last contact-piece £ the line passes
through the calling-annunciator and thence
1S conpee‘red to the common wire c.

Two lines are shown in Fig. 2, the two

. 1* and line No. 1°, 1espect1vely and the two

branches of the other line being marked line.
No. 2* and line No. 2Y, respectwely Two

line-annunciators are shown one for each

- line, and marked w and «, respeetn ely.

In the operator’s cord system shown in

| Fig. 3, D D represent a pair of plugs in sec-
- tional vi‘ew. nisthe rubber insulation of the

30

plug, and m m are 1ts two contact-pieces.
‘They extend to the bottom of the plug, as

- shown, and are adapted to rest normally, or

35

when the plug is not in use for switching, on
the metal strip o, which thereby temporarily
connects them together. Weights,asis usual,

or -similar devices may be used to bring the

- plugsinto contact with the strip and form a
- good connection.

40

Y isalooping-in switch havmn* three pairs

of contact-bolts, on which the opemtm may |-

at will place the levers of the switch.
v 1s the clearing-out annunciator of the

pair of cords connected to the pair of bolts s s.

45

50

- gervice of the lines assigned to her.

55

' tially as shown.

B’ is the operator’s calling generator or
battery, connected to the pair of boltsr r, and
t1s her telephone, connected to the pair of

bolts ¢ q-

The circuits and connections are substan-
Each operator should have
as many pairs of plugs with double flexible
cords d d, 100p1nﬂ'-m swwehes, and clearing-
out a,nnuncla,tors as she may need for the
She
will need only one ca,llmn'-weneratm and tele-
phone for her cord system and their connec-
tion with the various pairs of cords and the

~other apparatus will be appment to those

60. 1

in Fig. 4,1 is the telephone-switch. 2 is the |
signal- bell. 3isthe calling-generator. 4isthe
| hand -telephone. 5is the transmitter. 6isthe

| puma,ry, and 7 is the secondary, of the indue-

skilled in the art.
In the subsecriber’s- %atlon a,ppalatus shown

tion-coil, and 8§ is the transmitter-battery.

These parts may be the usual forms of appa- |

ratus and are connected as shown or in other

- ways, 8o as to produce the required results.

to all the subseribers’
from . the subscriber’s - station apparatus, |
passes to the central office and is connected |

‘nected to the common wire.

“ab the central office.

The calling-generator is, however, modified,
as will hereinafter be deserlbed TLine No. 1*
and line No. 1° are the two branches of a me-

tallic circuit, and wire ¢ is an ungrounded

common conductor extending to or common

tatlons

The generator has an automatic device
(shown in the drawings) by which when the
crank is not in motion the wire of the ar ma-

ture is shunted and the line is disconnected
from the common wire ¢ at the subsecriber’s
station, and when it is turned or operated
the shunt is automatically removed from the
armature, and the line is femporarily con-

this will hereinafter be apparent. The au-
tomatie device shown is a modification of a
form very-generally used, the modification

| being substantlal_ly in the arrangement of

the contacts. It contains a V-shaped at-
tachment to the hub of the driving-wheel, ¢
pin in the shaft, which engages in the V-
shaped arrangement, and a spring which
presses against the wheel and brings the pin
normally in the center of the V attachment.

| The contact-points and the circuits are sub-

stantially as shown and such as will pro-

duce the results which I have described

above—that is, the side No. 1P of the line

after passing throu gh the telephone and other

parts of the subscriber’s apparatus 1s con-
nected with the metal frame of the generator.

The other side No. 1* of theline is eonnected

to the spring s, that bears on an insulated
piece on the armature-shaft to which piece

one end of the armature- 0011 18 connected.

The other end of the armature-coil and the
spring or finger p are in connection with the
metal frame of the generator. Contact-point
' is connected with the common wire ¢, and

The reason for
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pomu q i3 connected to the wire 1ead1nﬂ* to

the spring s. |
- The n‘enel ator should be S0 eonnected into

the clremt of a line that the temporary con-
nection made between the line and the com-

‘mon wire ¢ 1s'such that the armature-coil 18

in the circuit of the line between such connec-
tion and the normally closed switch-contacts
It will be noticed that
the transmitter, the transmitter-battery, and
the primary of the induction-coil are in the
line-cireuit, and that they are shunted by a

~derived 011'011113 z of comparatively low re-
sistance, in which is a pair of contact-points
10 11, operated by the telephone-switeh, and
“that when the telephone is on the switch

these points are open and a current passesto
line,”and when the telephone is off from the

-switch the points are closed and the shunt-

circuit is closed, so that there is a short cir-

~cuit around the transmitter, the primary of
- the induction-coil, and the battery, and com-

- paratively no current passes to the line.
- "T'his shunt is marked z. |

The normal circuit of the subsecriber’s 01’113«-
fit is from line No. 1* through bells 2, gener-
~ator 3, and short circuit 12 in multi ple, trans-
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mitter 5, primary coil 6, battery 8, switch-le-
verl, contact 11, and line No. 1°>. When the
telephone is switched for use, the circuit is

transferred as follows: line No. 1%, shunt 13,

contact 9, lever 1, secondary coil 7, receiver

4, and line No. 1°. Atthe same timethe trans-

mitter-cirenit is closed and the battery short-
circuited from line as follows: contact 10,
short cireuit z, transmitter 5, primary 6, bat-
tery s,and lever1,nowconnected to contact 10.
- 'I'be operation of the system is as follows:

“When a subseriber desires to call,he turns the
crank of his generator, thereby removing the

shunt around the generator from contact-
point ¢ to line No. 1* and connecting the line
with the common wire by throwing the spring
p against contact-point », so that the arma-
ture-coil is between this connection and the
line-annunciator. A complete circuit being
thus established, in which are the armature-
coll and the line-annunciator, the annunci-

atorindicatesthe call. Theoperator willthen

place one of the pair of cord-plugs in the
switch of the line indicated, and by conversa-
tion find out what line is wanted. He then
tests the line wanted by placing the test-plug
on the contact-piece 7 of its switch. If it is
not switched for use, a complete circunit will
be established, in which is the test receiving
instrument and the battery, and the instru-

ment will indicate that the line is not in use.

This test-circuit is from the common wire ¢
to the test-plug used to test contact-piece 7
of line tested, thence through the line by way
of the subscriber’s station back to central
office, thence through the normally closed
contacts of the switches of the line to common
wire c. | | |

1f, however, the line is switched at the cen-
tral office, there will not be a complete circuit
established, the circuit being open at the

switeh of the line where a connecting-plug D

‘has been inserted, and the instrument will
not respond. When a line is tested and the
subscriber’s telephone is switched for use, the
test-circuit above traced is complete, if the
line is not switched at the central office, but

the battery 8 is short-circuited, and the test

receiving instrument will not, therefore, re-
spond. The instrument not responding, the
operator will know that the line is in use.
When the test indicates that the line is not in

use, the operator will place the other switch-

plug of the pair in the switch of the line, and
the two lines are thus connected together and
their normal connection with the common
wire cisremoved.
ing the levers of the looping-in switeh, con-
nect his calling-generator into the cireuit.
Again, he can, by moving the levers of the

switch, connect a clearing-out annunciator

Into the circuit, and again he can, by moving
the levers of the switch, loop his telephone

whether the subscribers are through conver-
satlon. When two subseribers’ lines are

switched for conversation, their line-annun-

T'he operator can, by mov-

Into the circuit and determine, by listening,

oy

clators are switched from their circuit. By
this system of calling, switching, and testing
the testreceiving instruments are not ground-
ed, but are open to the ground at the central
office, and an accidental ground on a line

79

tested between the subscriber’s station and

the line-annunciator would not give a false
signalthataline wasfree when it wasswitched
at the central office, as is liable to be the case
were the test receiving instrument connected
with the ground. Itis well known that such
accidental grounds are liable to oceur, and
1t 1s apparent that such a ground would not
atfect the testing or other operation of my
sysiem. |

Iclaim as myinvention and desire to secure

by Letters Patent— o

1. In a multiple-switehboard exchange, a
three-conductorsystemcomprising unground-
ed call, test and telephone circuits one of each
for a subsecriber extending from the subserib-
er’s station to the central office, a line condue-
tor common to each of said circuits, a second
line conductor common to said test and tele-
phone ecireuits, an ungrounded conductor
common to said call and test circuits, and a
subscriber’s individual test-battery in said
test-circuit. - -

2. In a multiple-switchboard exchange, an
ungrounded telephone-circuit for asubscriber
extending from the subscriber’s station to the

central office normally open at central, an un-

grounded call-circuit for the subscriber nor-
maliy closed at central but open while the
telephone is switched for use, and normally
open at the subscriber’s station but closed
while the generator is actuated for a call, an
ungrounded test-circuit for the subsecriber
normally open at central but closed while
testing and while the telephone-circuit is not
switched for use but not otherwise, and a sub-
scriber’s individual test-battery in said test-
cireuit. : I

5. In a multiple-switchboard exchange, a

three-conductor system comprising a tele-

phone-circuit fora subsecriber, an ungrounded
test-circuit associated therewith, said test and
call circuits extending from the subscriber’s
station to the central office, an ungrounded
call-circuit also associated therewith, an un-
grounded common conductor forming a part
of both said test and call circuits extending
from the subscriber’s station to the central
office, normally closed switehboard-contacts
in said test-circuit opened while said tele-

phone-circuit is switched for use, and a sub-

sceriber’s individual test-battery normally in
said test-circuit.

4. In a multiple-switchboard exchange, a
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call and test circuit for a subseriber compris- -

ing test-contacts at two or more boards, line
conductors including an individual test-bat-
tery, a call generator and annunciator for the

130

subscriber, and a connection to an unground-

ed common conductor; in combination with
test receiving instruments connected on one
side to said common conductor and on the
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 other side adapted to be Qohneéted to said |

test-contacts for testing, an extension from
sald ungrounded common conductor to the

- subser 1ber s station, and contacts at said sta-

10

B

. 20

tion adapted to conneot said extension to a
line conductor for calling. |

5. In a multiple- sw1tchb0ard exchange, in
the order named, test-contacts, a line conduc-—
tor, a subsecriber’s outfit mcludmﬂ' a. test-bat-

tery and a call-generator, a lme conductor,

normally closed pairs of switehboard - con-

tacts, open while the line is switched for use,

an annunmator an unn'r'ounded conductor,

“an extension to smd eonduetm and normally

open contacts closing said extenswn to said
call-generator while 1t is actuated for a call;
in combma,tlon with a test receiving 1nstru-
ment eonnected on one side to said unground-
ed conductor, and on the other adapted to be
connected to a test-contact for testing.

- 6. In a multiple-switchboard exchange, in

tor,a subscriber’s outfit 111(31116111:10* a test-bat-

25

- open contacts closing said extension to said

30

~in combination with a subseriber’s tesle];:o]:lm:le-j
switech and connections for switching said
battery out of the line-circuit while the tele-

the order named, test-contacts, a line conduc-

tery and a call-generator, a lme conductor,

normally closed pairs of switchboard -con-

tacts, open while the line 1s switched for use,

an annunemtor an unfrlounded conductor,

an extension to said conduetm and normally

call-generator while 1t is actuated for a call;

- _phone is switehed for use, and a test receiv-

35
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ing instrument connected on one side to said
ungrounded conductor and on the other to a

test plug or device adapted to be applied to a
‘test-contact for testing.

7. In a multiple-switchboard exchange, in

the order named, test-contacts, a line conduec-
tor, a subseriber’s outfit including a combined
transmitter and test-battery and a call-gen-

erator, a line conductor; normally closed
pairs of switchboard-contacts, open while the

line is switched for use, an annunciator, an
- ungrounded conductor, an extension to said

| conductor and norma,lly open contacts clos-

50

- of normally closed contacts, and a test receiv- |

ing said extensmn to-said call-generator while

it 1s actuated for a call; 1n combm&tlon with |
a switch plug or device adapted to open a pailr

board, a

ing 1nst1 ument connected on one side to said
un rrmunded conductor and on the other to a

_plucr or device adapted to be applied to a test-

contact for testing.

8. In a multlple -switchboard exchange, in
the order named, test-contacts, a line conduc—
tor,asubscriber 5outﬁt including a combined
transmitter and test- battery and a call-gen-

erator, normally closed pairs of smtchboal d-

conta,cts open while the line is switched for

use, an annuncmtm an ungrounded condu("-
tor, an extension to smd cond uctor, and nor-

m&lly open contacts closing said extension t0
said call-generator while 113 is actuated for a
call; in combma‘rlon with a subscriber’s tele--

phone -switch and connections for switching

sald battery out of said line-circuit while the |

telephone is switched for use, a switch plug
or device adapted to open a pair of normally
closed contacts, and a test receiving instru-

“ment connected on one side to said unground-
ed conductor and on the other to a plug or

device adapted to be a,pphed to a test-contact

|- for testing.

9. Ina multlple-swwchboard exchange, in

t.he order named, & test-contact at each of two

or more boards, located in a line-jack at each
board, a line conductor, a subscriber’s outfit
1110111(3111:10* a subscriber’s transmlttel and test-
battery, and a call-generator, a return-line

conductor, pairs of normally ‘closed switch-

55
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board- conmcts, a pair in each jack at each

common conductor, a branch extensmn there-
from adapted to be connected to said call-
agenerator during a call, fwo or more addi-
t10nal branches ther efrom one branch ateach
board, each including a test receiving instru-
ment, and adapted to be connected to a test-
contact for testing; in combination with a
switch plug or device adapted to be inserted
in a jack and thereby open the pair of nor-

‘mally closed contacts in said jack, and a

subscriber’s telephone-switch and connec-

tions adapted to switch said battery from the

call - annunciator, an ungrounded

90
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line-cireuit while the telephone is SWltChed |

for use.
MILO G. KELLOGG.
Witnesses: L
FRANCES D. KELLOGG
- ErLisE THOLZER.
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