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0 all whom tt may concern: |
Le 1t known that I, M1Lo G. KELLOGG of

Chicago,Illinois temporaulyl esiding at Stutt-

gart,in the Empu eof Germany, haveinvented
certain new and useful Improvements in Mul-

- tiple Switchboards for Telephone-Exchanges,
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vention.

of which the following is afull, clear, concise,
and exact descr 1pt101:1 reference bemn' had to
the accompanying drawings, forming a part
of this 8pemﬁcatlon
My invention relates to a telephone -6X-
change system in which the subseribers’lines
are 111@’[&111(3 circuit lines, connected to mul-
tipleswitchboards; and it consists in a system
of testing at any board to determine whether
any line is in use. 1 place as many switch-
boards in the central office as are found nec-
essary or desirable in order to properly answer
the calls and connect and disconnect the sub-
scribers’ lines. On each board I place for
each line a spring-jack or other switeh hav-
ing two contact-pleces which are insulated
from each other except by the circuit con-
nections. Said switches are each adapted to
1ecelve a loop-switch plug, and when a plug
s inserted to connect the £Wo contact-pieces
of the plug with the two contact-pieces of
the switch, respectiv ely, one of the contact-
pleces of each switch should be so placed that
a test-plug or similar device may be readily
applied to it or so connected to a test-Lolt
that it can be 19&(:1113 connected with it. At
each subseriber’s station is a battery, which
for purposes of testing should be so placed
and connected that it sends a current to line
when the subseriber’s telephone is in posi-
tion for use and should be so switched that
it sends no current to line when the telephone

18 1n 1ts position where it is not in use—that-

18, on the switch. ™This battery may be the
same as that which is used with the telephone-
transmitter.

Figures 1* and 1° of the drawings are front
views of sections of two mulﬁple switeh-

boards to which the same lines are connected.

Kig. 2 1s a diagram of the boards and their
euemta and conneetlmls, illustrating my in-
Iig. 3shows an operator’s cord SYS-
tem adapted to be used with the switechboards.
Fig. 4 1s a diagram of the subscriber’s-sta-
tmn apparatus, 11111st;1at1nw my invention.
~In the drawings like pmts and apparatus
are indicated by the same lotters of 1eferenee

stantially as shown in Fig. 3.

(No model.)

In Fig. 2, Ais asectional view of the switch-
board shown in Fig. 1%, and A’ is a sectional
view of the switechboard shown in Kig. 1%,
each as indicated by the line d e. |

a b represent rubber strips, of .the shape

substantially as shown, on which the metal

parts of the switches are mounted. These
strips may be of alength to receive any con-
venient number of SWlteh parts.

| 1 are square holes through thé fmntq of

and at the edges of the strips adapted to re-
ceive and nulde the switch-plugs. The con-
tﬂct-springs g ¢ are mounted to the rear of
and are parallel to the holes / I, to which they
belong, asshown. 77arecontact-piecesofthe
switches so placed as to make the switch con-

nections hereinafter described and also to

be readily connected with a test-plug for pur-
poses of testing. The switch-plugs are sub-
The several
parts are so made, shaped, and adjusted that
when a switch-plug is inserted into a switch
the two contact-pieces of the plug form con-
nection, respectively, Wlﬂl the two contact-
pleces of the switch.

w and z in Fig. 2 are two line-annunciators
in the central oifice for receiving signals
from the subscribers’ stations.

In the operator’s cord system shown in
Fig. 3 only one pair of cords, with its plugs,

switch, clearing-out annunciator, telephone,

and calling generator or battery, is shown.
Other pairs with their parts could be added
and connected in a manner whieh will be ap-
parent to those skilled in the art. One sys-
tem of pairs of cords is placed at each board
for an operator, and the parts areso mounted
that the oper ator can cony eniently 0pemte

the board.
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The two plugs D dl’ld D' are composed of in-

sulating material n, upon whleh are mounted
two plun* contactsmandm’, normally or when
the plugs are at rest, cross-connected by the
eondugtmﬂ' base- pla,te 0. The two contacts

m' are conneeted together by a ﬂetlble con-

ductor d’. The two plun" contacts m are con-

nected together by a flexible conductor d, in
the cireuit of which 1s & looping-in switch, Y,
adapted 130. be placed upon pairs of contact-
bolts ¢* ¢', " 7', or §' 8" and thereby loop into
the circuit the clear Ing-out annunciator v,
the operator’s telephone set £, or the alter-
\Vhen one plug is

nating call-generator I3.
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inserted into a switch of a ]11:1e the elreult ef |

- IO

rests upon these bolts.
‘ator’s test outfit is provided, and in Fig. 3
- this test outfit may be tracéd from the con-

e 592,310

this apparatusis completed throu oh the cross-
connected contacts of the other plun This
cross connection is assisted by the weight
which is usually used with a flexible emd
conductor. One of the contact-bolts »' is

nected to the other bolt ' may be used for

testing whenever the looping-in switch Y
In this way an oper-

tact m of the plug D, flexible conductor d,

 one lever of the loepmﬂ'-m switch Y, contact-

20

- pairs of cords: ~
| Subsellbel s - station appamtue_
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~bolt fr , telephone set ¢, to the other eentaet-:
- bolt #’ -
Each operator Teeds only one calling-gen- |

, which is ﬂ‘reunded at G.

erator and one telephone for her cord system

She should have as many looping-in switches |

and clearing-out annunelators as she has

In the
shown in Fig. 4 1is the calling-generator, 2

is the signal- bell 3 is the transmitter, 4 is the |

primary of the induction- coil, b is the second-
ary of the induection-coil, 6 is the transmitter-
battery, 7 is the telephene—swmeh and 8 is
the hand-telephone. These parts may be of
the usunal forms and are connected as shown

or in ether WEL)’S te produce the 1equu ed re-
- sults. --

In the dmwmfrs one S1de or branch of the
line—say wire No_ 1°—is connected to the
metal frame of the generator. The other side
or branch of the hne 1S COn neeted to the insu-

- piece on the armature-shaft, to which one end

- of the armature-coil is connected.

40

end of the armature-coil and the commutator-
spring p are in connection with the metal
frame of the generator. Contact-point r is

~ connected '“ith the ground through a nor-

lows:
the drawings) by which when the crank is not

mally-closed key, and point ¢ is eenneeted to
the wire which leads to spring s.

The calling-generator is constructed as fol-
It has an automatic device (shown in

- in motion the wireof the armatureis shunted

50

turned or operated the shunt is automatically

removed from the armature and the line is

reason for this will her emafter be ﬂ,ppm ent.
The automatic

- loesely mounted on the arbor of the driving-

6o

wheel and rigidly connected to the driving-
wheel. The pin 10 on this arbornormally en-
cages the V-shaped attachmentin such a way

- that when operated 1t czuses the wheel to

move longitudinally on tt < arbor, causing the

contact-spring p» to rest apon the beek con-

tact 7, thus connecting the frame of the gen-
emtel to ground.
rest the spring p presses -the drwmn‘ wheel

outward and makes eenneotwu with the short- |

- phone 8.

The other
' the line-circuit.
culating in these two circuits depends upon
their eempma,twe resistances.
- circulating in the line-circuit is utilized for
' the purpose of testing.
- conductors of the line-circuit are CroSs-con-
- nected through a test receiving instrument,
- the test receiving instrument will sound or
- give a click in response to this current. This -
click only occurs when the telephene is
and the line is disconnected from the ground |}
at the subscriber’s station, and When 1t is

Whﬂe the generator is at |

GLr eu1t1n g ¢con taet

middle of the V- Sheped attachment. |
The contact-points and the circuits are sub-

stantially as shown and such as will produce
o . _ . - the results which I have deseribed above.
~grounded, as shown, so tha,t the plug con- |

The generator should be connected into the

line- enemt so that the temporary ground is
“made between the normally open end of the -
subscriber’s line and the armature-coil.

In Fig. 4 T have represented the gravity-

- switeh 7 Ordm&llly used with the hand-tele-
It is of course obvious that any

other kind of switch may be used as long as
substantially the same f unetwns are accom-

plished.

The connection of a SlleCllbel s line may

- be traced from test-contacts 7 in each of the

line-jacks, line conductor No. 1%, to the sub-

switch-lever 7, contact 13,
normally connected thereto, short circuit 14,

g. -When the wheel is
pressed 011twa1d the pin 10 slides into the

7o

8

‘seriber’s station, the generator 1 nmormally
| short-circuited by the conductor 11, bells 2,
~short circuit 12,

Q0

line-wire No. 1%, to central, annuneiator  to
ground at G. Whenthetelephoneis removed

- from the hook,the subscriber’scircuit is trans-

ferred as fellows line conductor No. 1°, con-

tact 15, smtch—lever 7,connected thereto whﬂe
the telephone 1S swltehed for use, contact 16,

transmitter and test-battery 6, 'seeonde,l. y eeil
5 of the induction-coil, hand- telephone 3, and
line conductor No. 1*. At the same time the
following local circuit is established: swifch-

the switech-lever under the conditions de-
seribed. Battery 6 is thus connected in deri-
vation with the local transmitter-circuit and
The amount of ecurrent cir-

W henever the two

switched for use and is prevented when the

- telephone is restored to -the switech and the
subscriber’s test-battery is left on open cir-
- ¢uit.
temporarily connected to the ground. The |

G in each case in the drawings 1ep1 esean

"L aground connection.
tic device shown in Fig. 4 |
comprises the usual V-shaped attachment 9,

The operation of the system is as follewe.,

When a subscriber desires to call, he turns
- the crank of his generator and ther.eb'y. tem-
- porarily connects his line with the ground,

"and, sending a calling-current over 1t oper-
§.etes his hne-ann anciator at the central of

ice.

- He then removes his telephone from its switch
-and the operator at the central office places
D' (one of the plugs of a pair of plugs) in
“the switch of the line where the call is indi-
cated, and, placing the lever of the switch Y,
corresponding with the pair of plugs used,
on the contact-bolts connected with her tele-

~The current
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lever 7, eonduetor 12, transmitter 3, primary
- ¢oil 4, battery 6, and contact 16, connected to
_ Jated spring s, which bears on an insulated |

105

110

115

I20

125



5

10

20

25

592,310 , R 3

phone-loops finds out what line is wanted.
She then places the contact-piece m of the
other plug D of the pair on the contact-piece
7 of the switch of the line wanted as a test.
A complete circuit is thereby established as
follows: from the ground, through the oper-
ator’s telephone, to contact-piece m of the
plug D, thence to the line through the con-
tact-piece 7 of the line-switch and over the
line through tfelephone and battery 6 if the
telephone is off of its switeh and back to the
office ground through the other branch of the
line. If when the test 1s thus made the
subscriber’s telephone of the line tested is on
1ts switeh, there will be no current on the
test-circuit thereby established. and the test
recelving instrument will not respond. If,
however,the subscriber’s telephoneis off from
its switch, (for use,) there will be a current
over the test-cirenit established and the in-
strument will respond. The operator can
therefore determine on testing whether or
not any line is in use. If the test indicates
that the line is not in use, the operator will
place the plug D in the switeh of the line.
The two lines are thereby connected together
1n metallic circuit. By moving the levers of

- the looping-in switeh belonging to the pair of

30
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cords used the operator may loop her calling-
generator into the eircuit of the two lines and

send a signaling - eurrent over the circuit

from her calling-generator. Again, by mov-
ing the levers of the switch she may switch
a clearing-out annunciator into the circuit
and so leave 1t while the wires are connected
for conversation, and, again, by moving them
she may switch her telephone into the circuit
to determine by listening whether the sub-
seribers are through conversation. It will
be observed that in this system of switching
and testing the office ground of a line is not
removed When aline is switeched with another
line. 'T'his does not interfere with the work-
ing of the telephone system, as it is well
known that one ground on a metallic tele-
phone-cirecuit does not interfere with its op-
eration, nor will the ground connection of
the loop interfere with conversation when
the operator’s telephone is looped into the
circuit of the two subscribers.

The batteries of the different lines should
be connected in their circuits in the same di-
rection—that -is, so that each has the same
pole toward the permanently-grounded end
of its line. T'wo lines when connected to-

oether 1in metallic cireuit will then have their

batteries in opposition to each other in the
metallic cireuit; but when a test is made of
either of two connected lines the two bat-
teries at the subscribers’ stations will be in
parallel circuit with each other with refer-
ence to the test receiving instrument and
will act together and not in opposition in the
test receiving instrument.

If the switch- plug D is used for testing, as
described, the ground connection of the pair
of cords should be placed between the oper-

1

| ator’s telephone and the contact-piece m of

the other plug. The other plug could be
used by reversing the position of the ground
connection to the other side of the telephone.
The call-annunciators and the clearing-out
annuneclators should be so related to the test-
battery as not to be operated thereby. The
usual annunciator and the usual subseriber’s
battery answer these conditions. - |

The plugs D and D’ should be so inserted

in the jacks that the contacts m' of the plugs

‘make connections with the contacts 7 of the

jacks. 'I'his 18 not necessary, for it 18 obvi-
ous that the plugs may be reversed. This
insertion 1s preferable, however, because a
subscriber may then operate his calling-an-
nunciator while connected with another sub-
scriber for conversation by omitting to open
the key-contacts 17 in the ground connection
of his outfit, so that Wheu a subscriber op-
erates his eallmn*-nelzlemtor not only does a

cireuit exist over the metallie line conductor,

but a grounded circuit exists through his
calling -annunciator, shunting the metallic
circuit in such a way that the clearing-out
annunciator 1s not operated. Thus a sub-
scriber controls both the clearing-out annun-
clator and his call - annunciator, and if an
operator has connected him to a subscriber
who does not respond to his call he may again
secure the attention of the operator.

To prevent the operation of the subsecrib-
er’s call-annunciator while clearing out, the
subseriber opens the contact 17.

When two lines are connected together and
both subsecribers hang up their telephones
and carelessly omit to send in any clearing-
out signal, the lines are said to be *‘ tied up.”
If now an operator at any other board tests
either of the connected lines, his test receiv-
g instrument will remain silent, because
the subsecribers’ test-batteries will be on open
circult and the line tested will indieate
““free.” 'T'he testing operator then connects
the tested line with the calling-line with the
result that the calling-line forms a bridge
across the tied-up cireuit, and when the opera-
tor loops her call-generator into this bridge
for calling not only do the subscribers’ bells

| ring, but the clearing-out annunciator is op-

erated at the board where the two lines are

tied up, and the operator thereat seeing the

disconnection-signal disconnects the tied-up
lines. Thus when lines are left in this con-
dition the condition is dissolved when either
line is wanted. Both connected lines would

test free and be connected to and their tied-

up connection would be dissolved if they were
both wanted at the same time. .
be observed that although the line-annuncia-

tors are not cut off from their lines when the
lines are switched for conversation they are

actually switched from the metallic cireuit by

It will. also
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the conductor d, containing the clearing-out
annuncliator, which acts as a shunt around &

the two mmuncmtors, so that enough of the
clearing-out current is shunted from the ling-
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annunciators to prevent their operation. The |

circuttof a clearing-out current may be traced

from one pole s ct the subscriber’s generator,
lineconductor No. 12, tocentral, tocontaet g of

the switch,where the hne 18 connected through
the a,nnnncletor to the common. ground con-
nection, thence through the ennnncletcr of

the other connected 11ne to the contact g of

the jack, where the other line is eonnected,
these annunciators being short-eircuited by

- the conductor d, contmnmn‘ the elearing-out

20

tuted for each ground connection.

annunciator, connected tc the two ccntact— |

springs g ¢ of the two lines, thence over the
line conductors Nos. 2* and 2° to contacts j
of the latter line, conductor d’, contactj of the
former line, line conductor No 1°, back tothe
other pole of the subseriber’s ‘3"'61161"&1301

- Although the ground has been shown as
fcmningpert of the call and test circuits, it is

obvious that a metallie conductor might be |

substituted therefor. To effect this, a con-
nection to a common wire would be substi-
By this
system of testing and switching only two con-
tact-pieces are required for each switch and
only two leading-in wires, as in other metal-

- lie-circuit mnltlple switchboard systems.

30

tor.

In sending clearing-out signals the sub-
seriber mnnlpnlates the normally-closed key

1n the ground connection of his generator to

open the circuit and then operates the genera-
There 1s then no circuit through the
Iine-annunciators and they will not be oper-

- ated, but the clearing-out annunciator in the

35

cireuit of the lines will be operated.

I do not herein claim the switching system |

herein described irrespective of the tcst -bat-

40

tery and apparatus herein claimed, as such
switehing system forms the subject of claims
in ancther of my pending applications.

~ ILclaim as myinvention and desire to secure

by Letters Patent—

1. In a telephone-exchange system, a me-
tallic-circuit line normally open atone end at
the central office and permanently grounded

at its other end at the centla,l office end nor- |

- mally grounded there only, in combination

- with the tmnsm1tter—battery in the circuit of
the line at the subscriber’s station when his

50
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telephone is switched for use and then only,

and a test receiving instrument at the cen- |

tral office grounded on.one side and connect-
ed on its other side to a test plug or device
adapted to be brought for testing into con-

nection with the normally open end of the
line, substantially as set forth. -

2. In a telephone-exchange system, two or

more multiple switchboards at the central

office, and metallic-cireuit lines, each line be-
ing normally open at one end and connected
to the boards and at its other end perma-
nently grounded at the central office and con-

nected tc the boards, and normally grounded

there only, in combination with the trans-

mitter-battery in the circuit of theline at the
- subscriber’s station while his telephone is
| the circuit while its subsecriber’s telephoneis

switched for use and then only, and test re-

substantially as set fc_rth.
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celving instruments, one at each board, each
instrument grounded on one side and con-
neeted on its other side to a test plug or de-
vice adapted to be brought for testing into

connection with the normally open end of any

line, substantially as set forth.

3. In a telephone-exchange system, multi-
ple switehboards, a metallic-circuit line and
-switches for the line, one switeh on each of

the boards, each switch having a contact-
point connected to the line and perm&nently
connected to the ground and asecond contact-
point connected to the line on its other side

7| in combination with the transmitter-battery

in the circuit of the line while the subscrib-

er’s telephone is switched for use but not

otherwise and test receiving instruments, one

- at each board, each instr nment ﬂ'rounded on

one side and connecte_d on its cther side to a
test plug or device adapted to be brought for

testing into connection with said second con-

tect-plece at its board, subste,ntlelly as set
forth.

4. In a telephone-exchange system, multi-
ple switchboards, metallic- clrcnlt lines, and
switches, one switch on each board for each

line, eech switch having two contact-points

one connected tooneside of the line and per-

manently connected to the ground, and the
-second contact-point connected to the other

side of the line, in combination with the

transmitter-battery in the circuit of eachline

while its subseriber’s telephone is switched

70
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for use but not otherwise, and test receiving

Instruments, one at each board,each grounded
on one side end connected on its othcl side

to a test plug or device adapted to be brought
for testing into connection with any of smd

second contact- -pleces at its board substan-

tially as set forth..
5. In a telephone-exchange system two me-

105

tallic-circuit lines SWltGhed together in mul-

tiple circuit for conversation and grounded
at the centraloffice and there only, in combi-

nation with transmitter-batteries, one at each

of the subscribers’ stations and each in the
circuit of its line while its subscriber’s tele-
phone is switched for use but not otherwise
sald batieries being connected insaid metallic
circuit in opposition to each other, that is,

IIO

115

with their.like poles connected together, and

a test receiving instrument grounded at one

- s1de and connected on its cther side to a test
plug or device adapted to be brought for test-

ing into connection with either metnlhc -CG1r-
(311113 line with the line-battery between said
test connection and said ground connection,

6. In a telephone-exchange system, multi-
ple switchboards, two metallic-circuit lines

connected to said boards and temporarily con-

nected into a metallie circuit at one board for
conversation and said circuit being grounded
at the central office but notelsewhere, in com-

120
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130"

bination with transmitter-batteries, one at -

each of the subscribers’ stations and each in
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switehed for use but not otherwise, said bat-

teries being connected in said metallic circuit

1n opposition to each other, thatis, with their
like poles connected together, and test re-
celving instruments, one at each of the other
boards, each instrument grounded on one side
and connected on its other side to a test plug
or device adapted for testing to be brought
into connection with either line with the line-
battery between said test connection and said
ground connection, substantially as set forth.

7. In a telephone-exchange svstem, a test
receiving nstrument-at one board, and two
metallic-¢irenit lines temporarily connected
at another board into a metallic circuit for
conversation and said circuit being connected
to one side of said test receiving instrument,
in combination with transmitter - batteries,
one at each of the subscribers’ stations and
each in the circuit of its line while its sub-
scriber’s telephone is switched for use but
not otherwise, said batteries being connected
1nto said metallic cireuit in opposition to each
other, that is, with their like poles connected
together, and a test plug or device at said
first-named board adapted to be brought for
testing into connection with either line with
the battery between said test connection and
sald connection with the test receiving instru-
ment and said instrument being connected on
its other side to said test-plug, substantially
as set forth. |

8. In a telephone-exchange system, multi-

ple switehboards, test receiving instruments,
one at each board and two metallic-circuit
lines temporarily connected together for con-
versation and their circuit connected to one
side of each of said test receiving instruments,
1In combination with transmitter - batteries,
one at each of the subseribers’ stations, each
In the circuit of its line while its subsecriber’s
telephone is switched for use but not other-
wise and connected into said metallie circuit
in opposition to each other, that is, with their
like poles connected together, and test-plugs,
one for each test receiving instrument and
connected to 1t on the other side, the test-plug

at any board where the lines are notswitched

being adapted to be brought into connection
with either line with the line-battery between
said test connection and said connection of
the circuit with the test receiving instru-
ments, sabstantially as set forth. |

9. In a telephone-exchange system, multi-
ple switchboards, metallic-cireuit lines con-
nected to the same, switches on the several
boards to connect any two of said lines to-

- gether 1n metallic circuit for conversation,

00

sald lines when thus connected being ground-
ed at the central office but not elsewhere, in
combination with transmitter-batteries, one
at each subscriber’s station, eachin the circuit

of 1ts line while its subscriber’s telephone is |

switched for use but not otherwise, and said
batteries being then connected in the same

direction with reference to said office ground |

nected together, and test receiving instru-

ments, one at each board, each grounded on

one side and connected on its other side to a
test plug or device adapted to be brought for
testing into connection with any line with the
battery (when in the circuit) between said test
connection and said ground connectmn sub-
stantially as set forth

10. In atelephone- -exchangesystem, multi-
ple switchboards, test recelving instruments,
one at each bom*d, metallic-— c¢ircult lines,
switches on the several boards to connect any
two of said lines together in metallic circeuit
for conversation, said lines when thus con-

‘nected being connected to one side of each of

said instruments, in combination with trans-
mitter-batteries, one at each subseriber’s sta-
tion, each in the circuit of its line while its
subscriber’s telephone is switched for use but
not otherwise, said batteries when thus con-

nected being in their circuits in the same

direction w11311 reference to said connection
with the test receiving instruments, that is,
with their like poles connected together, and
test plugs or devices, one for each instrument
and connected to it on the other side, each
plug being adapted to be brought for testmn
into connection with any of said lines with
the line-battery (when in the circuit) between
said test connection and said connection of
the line with the test receiving instrument,
substantially as set forth.

11. A test-circuit for a metallic-cireuit line
temporarily connected with another such line,
from the ground through a test receiving in-
stroment to a test-plug, thence to the line
tested and through the ¢ircuit of the two lines
in parallel circuit and transmitter-batteries,
one at each subscriber’s station, in the circuit
when histelephone is switched for use but not
otherwise, to the ground at the central office,

said batteries bemﬂ' connected 1n the metallie
circuitof said linesin opposition to each other,
that 1s, with their like poles connected to-
gether, substantially as set forth.,
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| connection, that is, with their like poles con- -
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12. A test-circuit for a metallic-circuit line

temporarily connected with anothersuch line,
from one side of a test receiving instrument

to a test plug or device at a bﬂal‘d at which
the line is.not switched, thence to the line

tested and through the eu*cmt of the two lines

‘tested in Pcbl‘fbllel circuit, thence to the other

side of said test receiving instrument and
transmitter-batteries, one Ebt each subscriber’s

1 '
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station, in the circuit when his telephone is '

sxwtched for use but not otherwise, said bat-
teries being connected in the nwmlhc circuit
of said lines in opposition to each other, that

is, with their like poles connected together,

substantially as set forth.
MILO G. KELLOGG.

Witnesses:
KFraNCES D. KELLOGG,
MARGARETHA RIEHL,
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