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To all whom it may concern:

e 1t known that I, MiLo G. KELLOGG, of
Chicago,Illinois,temporarily residing at Stutt-
gart,in the Empire of Germany, haveinvented
certain new and useful Improvements in Mul-
tiple Switchboards for Telephone-Exehan ges,
of which the following is a full, clear, concise,
and exact deser 1pt10n reference bemn' had to
the accompanying drawings, formmg a part
of this specification.

My invention relates to a telephone-ex-

change system In which the subscribers’ lines

are metallic-circuit lines; and it consists in a
system of calling, switching, and testing such
lines which I 511&11 describe and claim. '

I place as many switchboards in the central

office as are found necessary in order to prop-
erly operate the exchange. On each board
for each line is a spring-jack or similar switch
having two contact-points which are normally
in contact and a third contact-piece insulated
from the rest, (except by the circuit connec-
tions,) said switech being adapted to receive a
and, when a plug is inserted,
to disconnect the contact-points which are
normally in contact and connect one of them
with one contact-piece of the plug and the
other contact-piece of the plug with the third
contact-piece of the switch mentioned above.
These third contact-pieces are also so placed
and arranged that a test-plug may readily be
applied to them.

Figures 1* and 1° of the drawings are sec-
tions of two multiple switchboards to which
the same lines are connected. Xig. 21isa dia-
gram of the boards and the circuits and con-
nections to them necessary to illustrate my
invention. Iig. 3 is an operator’s cord sys-
tem adapted for use with the boards. Kig. 4
18 a diagram of the subscriber’s-station appa-
ratus necessary to illustrate my invention.
Fig. 5 shows an operator’s test system.

In the drawings like parts and apparatus

are indicated by the same letters and figures.

of reference.
(= In each case represents a ground connec-
tion.

In Kig. 2, A iS a Sectlonal view of the switch- |

board shown in Fig. 1*, and A’ is a sectional

view of the smtchboald shown in Fig. 1%
t b repre- l

each as indicated by the line d e.

q

| hole, all arranged and operating

| sent rubber strips on which the metal pa ZtSZ |

of the switches are mounted, as shown.
are square holes through the fronts of the
strips,adapted toreceive and guide the switch-
plugs. The contact-springs ¢ ¢ are mounted
to the rear of the holes and normally bear on
their corresponding contact-points h h. 7 j
are the contact-pieces of the switches, insu-
lated from the rest, (except by the cir cuit con-
nections.) The switeh-plugs are shown in
Fig. 3 and marked D D. When a plug is in-
serted into a switch, it disconnects the spring
g of the switch from its corresponding con-
tact-point 7 and the two contact-pieces of
the plug form connection with the spring and
with the contact-piece 7, respectively.. Hach
section of .a rubber strip, with its contact
spring, point, and insulated piece and the
as above,
may be considered as a spring-jack switch.
w and x in Fig. 2 are calling-annunciators
for the lines. Two lines are shown in the
ficure as connected to the boards. The two

branches of one line are marked line No. 1°

and line No. 1°, respectively, and the two
branches of the other line are marked line
No. 2* and line No. 2", The circuit of a line
may be traced as follows: One branch, start-
ing out from the subsecriber’s station, passes
to the central office and through the pairs of
contact-points g £ of its swwches passing in
each case to the spring first. 1t then passes
through its line-annunciator and thence to
the ﬂ't'ound The other branch of the line 1s
connected to all the contact-pieces 7 7 of its
switches.
In the operator’s cord System shown in Fig.
3, D D represent a pair of loop-switch pluﬂ*s
n n is the rubber insulation, and m m are the
contact-pieces of the plug. They extend to

the bottom of the plug, as shown, and are
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adapted to rest normally on the metal strip

0, which thereby temporarily connects them

together.

95

Y is the looping-in switch for the pair of

cords, having three pairs of contact-bolts, on
which the Qpemtor may at will place ‘the
levers of the switch. v is the clearing-out
annuneéiator of the pair of cords. B 18 the

operator’s calling generator or ba,ttery, and {
The circuits and connec-

is her telephone.

100




 parts, as well as the method of operating the |

10

in Fig. 4,1 is the calling-generator.
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tions are substantially asshown. Each oper-
ator should have a cord system with as many
pairs of cords and plugs and their switches
and annunciators as she may need. - She will
need only one calling-generator and one tele-
phone, and their connections with the other

system in connection with the boards, will be

~apparent to those skilled in the art.

In the subscriber’s-station apparatusshown
2 18 the
signal-bell. $isthe transmitter.
mary, andd is the secondary, of theinduction-
coil. 6 18 the transmitter-battery.
telephone-switch, and 8isthe hand-telephone.
These parts may be usual forms of apparatus

- and are connected as shown or in other ways
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to produce the reqmred results.
The signal-bell is an ordinary vibrating
bell, (hzwmﬂ' an automatic e1rcu1t—breaker)

as ehown and of the resistance smtable to the

011'(311113

The calling-generator has a modlﬁed CON-
struction a,nd 18 a8 follows: It has an aufo-

maticdevice,shownin the drawings,by which,
‘when the crank is not in motion, the wire of

the armature is shunted and the line is dis-
connected from the ground at the subscriber’s
station, and when the crank is in motion the

shuntis taken from the armature and the line |

is temporarily connected with the ground at
the subscriber’s station. |

The automatic device shown is a modifica-
- tion of a form very enemlly used, the modifi-
cation being bubetan tiallyin the arrangement
- of the contaeb-pomts
shaped attachment to the hub of the driving-
wheel, a pin in the shaft which engages in the |

V-sha,ped arrangement, and a spring which
presses against the wheel and brings the pin

- normally in the center of the V-shaped ar-

- tially as shown.

45

rangement. ‘The contact- -points are substan-
The spring is marked p, one

of the contact-points g, and the other point 7.

When the generatorisnot operated,the spring
When the generatoris being

bears on point q.

 operated, the pin in its shaft presses on one of
~ the sides of the V-shaped arrangement and

59
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- tor.

presses the driving-wheel in the spring and
carries the spring away from contact- pemt q
and into eonnectwn with point 7.

connected to the metal frame of the genera-
One side of the armature-coil and one
stde or branch, as wire No. 1°, of the metallic
circuit are connected to the metal frame.
T'he other side of -the armature-coil is con-

- nected to an insulated piece on the armature-

6o

| 65

shaft, against which the insulated contact-
spring, marked s, bears. This spring is con-
nected to the other side or branch of the line,
marked wire No. 1%, and is also connected to
the point q.

operated, and when it is opemted this shunt

- connection 1s open by the opening of points

P q- The line is nor ma,lly disconnected with

41s the pl‘l-—

It consists in a V-

Point r 1s
connected with the ground. The spring is

The armature-coil is therefore
shunted by a circuit,while the generatoris not

| switched for use.

e

when the generator is operated 1t 1S tempo-

rarily g 101mded there by the closing of points
DT with the armature-coil between such con-

neetlon and the ground connection of the
line at the eentml office. |

I have represented in the subscriber’s-sta-
tion apparatus the gravity telephone-switch
ordinarily used. The contacts and circuits

are such that when the hand-telephone 1s on

theswitchthetelephoneisswitchedorshunted

from the direct circuit of the line and the sig--
I nal-bell is'in the direct circuit, and when the

-7 18 the |

telephone 1s off from the switch it is in the
direct circuit of the line and the signal-bell
is not in the direct circuit.

In the drawings, Fig. 4, wire No. 1* and

| wireNo. 1’ representthe twosidesor branches
of aline, and G is the ground conmnection.

The generator.should be so connected into

| the ground at the subseriber’s station, but
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the cirecuit that the temporary connection

made between the line and the ground is be-

tween the normally open end of the line and
the armature-coil. When the subscriber’s

telephone is on his switch, the vibrating bell-

50

2 is in the direct circuit of the line, the cir-

cuit being asfollows: from wire No. 1° through

bell, shunt around generator, tmnsmlttel,
bettery 6, and telephone switch to the side
No. 1*'of the line. When the telephone 1s off
its switch, the bell is shunted by a wire of low

| resistance running from the side of the line

No. 1° to one of the upper contact-points of
the telephone-switch, thence through the sec-

ondary of the tmnsmltter mduetlon coil and

telephone to side No. 1* of the line.
In the operator’s test system shown in Fig.
5, T is a test-plug adapted to be brought into

board, ¢’ is a test receiving instrument, and
B’ is a test-battery. The connections are sub-
stantially as shown. Each operator has a
test system and it is eonvement]y mounted
and arranged for her work. =

The Opemtlon of the test system is as fol—
lows: When an operator tests a line by plac-

ing her test-plug into contact with the con-

test—pleee 7 of the line, and the line is not
switched at any board and the subscriber’s
telephone is not taken from its switch for

05
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_eonneetle_n with any contact-piece 7 at its.

1O
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use, the signal-bell (which is then in the cir- N

cuit) will vibrate and the operator will hear

‘the make and break in her instrument, and
she thereby knows that the line is  free "

and may be connected to. Should, however,

the line be switched at any board and the

120

ﬂround connection of the line at the central

office removed by the separation of the con-
tacts g h, or should the subscriber’s tele-
phone be of
brating bell be thereby switched or shunted
from the direct circuit, she will not hear the
make and break and will know that the line
is not ‘“ free.” In thissystem, therefore, the

* its switceh for use and the vi-
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| line tests ‘* busy” whetheritisswitched ab any
‘board or whether the subscriber’s telephone is
In some multiple-test sys-
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tems the line tests ““ busy ” only when it is
switched at some board, and it may test‘‘ free”

‘and be connected to when the subscriber has
~already sentinhiscall and taken his telephone

for use and cause him annoyance and confu-
sion. Inothersystemstheline testsonly when

- the subscriber’s telephone is switched for use,

10O

and it may test *“ free” and be connected to
when his telephone is on its switch, but the
line is still in connection with another line,
causing annoyance and confusion to the sub-
scribers and to the office. My system ob-
viates both these sources of dissatisfaction

- In the operation of an exchange system.
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‘The cireuits in Fig. 4 show the bell 2 when
the telephone is off the switeh in one branch
of a circuit containing two branches, one of
which contains the transmitter 3, the primary
of the induction-coil, and the subseriber’s
battery 6, and the other of which is a cireuit-

‘wire of small resistance, which is practically

a short circuit to the bell. The battery
should be merely sufficient to operate the
transmitter, and the bell should be of a re-
sistance of considerable size, suitable for the
main-line eirenit in which it is to be oper-
ated, and, being shunted as described, the bell
would not be operated when thus connected
with the subscriber’s battery even when the
test-battery at the central office is connected
to the line. | ~ | |
The test-batteries should be strong enough
to operate the ecircuit-breakers and test re-
ceiving instruments through the test-cireuits,
as described. When the test-current passes
through the line-annunciators, it should,
however, be such as not to operate them.

The annunciators may be polarized annun-

ciators constructed to be operated by only
one polarity of current, and they and the test-
batteries may be connected into the circuits
so that the polarity of the batteries is not
such asto operate the annunciators.

I claim as myinvention and desire to secure
by Letters Patent— |
- 1. Atest-circuit for a metallic-circuit line,
from the ground, through a test receiving in-
strument to a test plug or device, thence to
one side or branch of the line when the test is
applied, thence through the circuit of the line
and a pair of switch contact-points normally
closed but open while the line is switched
for use by the switch which controls them,
to the ground, in combination with a cirecuit-
breaker at the subseriber’s station normally
included in said fest-ecircuit a subseriber’s

telephone its switeh-contacts and cireuit con-

nection controlled thereby whereby when the
telephone is not switched for use the circuit-
breaker is included in the circuit, and when
the telephone is switched for use the circuit-

breaker is switched or shunted from the di- |

rect eircuit, and a battery in said circuit, sub-
stantially as set forth. --

2. A test-circuit for a metallic-circuit line,
from the ground, through a test receiving in-

strument to a test plug or device, thence to

|

one side or branch of the line when the test

is applied, thence through the circuit of the
line and pairs of switch contact-points, one

pair on each of several boards, each pair

normally closed but open while the line is
switched at their board, to the ground, in
combination with a circuit-breaker at the
subscriber’s station normally included in said

test - cireuit, a subscriber’s telephone, its

switch-contacts and circuit connections coin-

70

75

trolled thereby whereby when the telephone

1S not switched for use the circuit - breaker
18 included in the cireuit and when the tele-
phone is switched for use the circuit-breaker
is switched or shunted from the direct circuit,
and a battery in said circuit, substantially as

set forth.

3. A test-circuit for a metallic-circuit line,
from one side or branch of the line, through
the circuit of theline and a pair of switch con-
tact-pointsnormally closed but open while the
line is switched for use by the switch which

controls them, to one side of each of several

test receivinginstruments in multiple or par-

allel circuit, said instruments being placed,
one at each of several boards and each having

on its other side a test plug or device adapted
to be brought for testing into connection with
sald side or branch of the line, in combination
with a circuit- breaker at the subseriber’s
station, a switch with contact-points which
switch the circuit-breaker into his line while
his telephone is not switched for use and out
of the circuit while the telephone is switched
for use, and a batteryin any test-circuit estab-
lished, substantially as set forth. -

4. Atest-circuit for a subscriber’s line,from
one side or branch of the line, through the cir-

cuit of the line and pairs of contact-points,

one pair on each of several boards, each pair
normally closed but open while the line is
switched at their board, to one side of each of
several testreceiving instrumentsin multiple
or parallel circuit, said instruments being
placed one at each of the boards and each hav-

adapted to be brought for testing into con-
nection with said side or branch of the line,
in combination with a circuit-breaker at the
subscriber’s station, a switch with contact-
points which switch the circuit-breaker into
his line while his telephone is not switched
for use and out of the circuit while the tele-
phone 1s switched for use, and a battery in
any test-circuit established, substantially as
set forth. B .

5. A test-circuit for a metallic-circuit line,
from the ground, through a battery and a test
recelving instrument to a test plug or device,
thence to one side or branch of the line while
the test is applied, thence through the circuit
of the line and a pairof switch contact-points
normally closed but open while the line is
switched by a switch which controls them, in
combination with a circuit-breakerat the sub-
scriber’s station, and a switch with contact-

| points which switch the circuit-breaker into

80

Qo0

95

100

L1045

110

ing on its other side a test plug or device
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the circuit of his line while his telephone is |
‘not switched for use and out of the eircuit

while it is switehed for use, Substantmlly as

- set forth.

6. A test-circuit for a metallie-circuit line,
from one side or branch of the lme, throuwh
the cirecuit of the line and a pair of S‘Wlt(}h
contact-points normally in contact but open
while the line is switched by a switch which

controls them, thence to one side of a test re-
ceiving mstmment and thfoun‘h it to a test.

- plug or device adapted to be bPOUﬂ‘ht for test-

‘ingintoconnection with saidside or branch of
| the line, a battery in the circuit between said

pair of contact-points and said switeh-plug,

‘a circuit-breaker at the subscriber’s station
“and aswiteh with contact-points which switeh

~the circuit-breaker into his line-circuit while

20
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his telephone is not switched for use and out
of the circuit while it is switched for use, Sllb-
stantially as set forth.

7. A test-circuit for a metallic-cireuit line
containing a test-battery from the ground,
through a “test receiving instrument to a test
plug or deviee, thence to one side or branch
of the line when the test i8 applied, thence
through the cireuit of the line, a pair of
smtch contact-points normally in contact but
open while the line is switched by a switch
which controls them, and an annunciator, to
the ground, in combination with a circuit-

- breaker at the subsecriber’s station normally

35

10

45

1n the test-circuit a subscriber’s telephone

its switech and contact-points and connections
controlled thereby, whereby the circuilt-
breaker is included in the direct circuit when

otherwise, said test battery and instruments

being so constructed and connected that when
a test 1s applied it will not operate said an-

nunciator but will operate said test receiving
instrument when it is in closed circuit with

the circuit-breaker, substantially as set forth.

8. A test-circuit for a metallic-circuit line

containing a test-battery from one side or

- branch of the line, through the circuit of the

50
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line, & pair of switch contact-points normally
in contact butopen while the line is switched
by a switch which controls them and an an-
nunciator, to one side of a test receiving in-
strument and through it to a test plug or de-

connection with said side or branch of the
line, in combination with a circuit-breaker

normally in said circuit, and a switch with |

contact - points which swzttch the cireuit-

switched for use and out of the direct circuit
of the line while the telephone is switched for
use, sald battery and instruments being so
constructed and connected that when a test
is applied 1t will not operate said annunciator
but will operate said test receiving instru-

ment when in closed circuit with the eircuit-

breaker, substantially as set forth.

{1 .

‘and thence to the ground,
with a test wire or circuit grounded on one

592,335

tallic-circuit line normally passing, on one of

its sides, successively, through pairs of con-
tact-points, one pair on each of several switch-
boards,

no
each pair normally in contact but -

open while the line is switched at their board,

end, containing a test receiving instrument
and battery and connected on 1ts other end

toa test plug or device adapted to be brought

for testing into connection with the other sade

in combination

75

of the lme and a circuit-breaker at the sub-

‘seriber’s st-ation in the circuit of his line while

30

his telephone is not switched for use but not

otherwise, substantially as set forth.
10. In a telephone-exchange system, a me-

‘tallic-circuit line normally passing on one

side, successively, through pairs of contact-

‘points normally in contact but open while the

line is switched at their board, and thence to
the ground, in combination with test receiv-

ing instruments, one at each board where a
| pair of said contact-points 1s located, each
‘instrument being grounded on one side and
connected on the other side to a test plug or
device adapted to be brought for testing into
connection with the other side of the line, a

battery in cireuit with each instrument be-

tween the switch contact-points and its test-

plug, a circuit-breaker at the subscriber’s
station and a switch with contaet - pomts

which switch the circuit-breaker into the cir-
cuit of the line while his telephone is not
‘gawitehed for use and out of the circuit while

1t 1s switched for use, substantlally as set
forth.
the telephone is not switched for use but not |;

gaG
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11. Ina telephone-exchange system, multi-

‘ple switechboards, a metallic lme connected to
-the same and one of 1ts sides or branches nor-
-mally grounded at the central o
switching devices to connect said line at any
‘board with another line for conversation and
‘when thus connected to disconnectitfrom the
ground, in combination with test receiving
-instruments, one at each board, grounded on
one side and connected on the other side to
“a test plug or device. adapted to be brought
for testing into connection with the othel
‘side of smd line, a battery in the test-circnit
thereby established, and a circuit-breaker at
-the subsecriber’s St&tlt)]’l in the circuilt of the
vice adapted to be brought for testing into | line while his telephone is not switched for
use but not otherwme, substantially as set

ffice, and

- forth.

12. In atelephone-exchange system, metal-

lic-cireuit lines, multiple switchboards and
breaker. at the subscriber’s station into the | switches for said lines, one on each board for

| _lme while the subsecriber’s telephone 1s not |

each line, each switeh having a palr of con-

tact-points normally in contact but open while
‘the line is switched at their board, one side
of each line passing, successively, through
the pairs of contact-points of its switches
| and thence to ground, in combination with
testreceivinginstruments, one foreach board,
-egrounded on one side and connected on its
other side to a test plug or device adapted to
9. In a telephone- exchanwe system, a me- lbe brought for testing into connecion with
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‘the other side of the line, a battery in the eir-

cult between the switch contact-points and
each test-plug, and a circuit-breaker in the
circuit at the subseriber’s station when his
telephone is not switehed for use but not oth-
erwise, substantially as set forth.

13. In a telephone-exchange system, multi-
ple switchboards, a metallie-circuit line con-
nected to the same and one of its sides or
branches normally grounded at the central
office through an annunciator, and switching
devices to connect said line with another line
for conversation and when thus connected to
disconnect it from the ground and the annun-
ciator, in combination with test receiving
instruments, one at each board and each
grounded on one side and connected on its
other side to a test plug or device adapted to
be brought into connection with the other

| side of the line for testing, a battery in the

test - circuit thereby established a circuit-
breaker at the subseriber’s station in the di-
rect circuit of the line while the line is not in
use, the subsecriber’s telephone, its switch and
contacts and connections controlled thereby
whereby the circuit-breaker is switched or
shunted from the direct circuit of the line
when the telephone is switched for use but
not otherwise, said battery and instruments
being soconstructed and connected that when

a test 1s applied it will not operate said an-

nunciator but will operate said test receiving
instrument when in closed circuit with the
circuit-breaker, substantially as set forth.
MILO G. KELLOGG.
Witnesses:
FRANCES D. KELLOGG,
ELISE HOLZER.
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