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Yo all whom it may concern:

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

Myinventionrelates totelephone-exchange
systems in which the lines are single - circuit
lines or metallic-cireuit lines, or in which the
twolinesare combinedin one exchange; and it
consists in a system of switching, ealling, and
testing with such lines which I shall describe
and c¢laim. | |

I place as many boards in the central office
as are found necessary or desirable in order
to properly answer the calls and make the
necessary connections and disconnections.
On each board is a spring-jack or similar
switch foreach line. - Each switch has a con-
tact-spring which normally bears on an in-
sulated contact-point and has a contact-piece
insulated from the rest (except by the cir-
cult connections) and is adapted to receive
a loop -switeh plug and, when a plug is in-
serted, to diseconnect the spring from the con-
tact-point and connect the two contact-pieces
of the plug with the spring and with said
switch contact-piece, respectively.

I'he lines of the exchange, whether single
or metfallic circuit lines, pass successively
through the pairs of contact-points of their
switches on the several boards. The lines
then unite into a common wire in which is a,
rheotome. When the lines are switched for
conversation, they are disconnected from this
common wire. Test receiving instruments
at each board are connected to the other side
of therheotome and are adapted to be brought
for testing into connection with the several
lines whether the lines are switched or not.

- T'he test receiving instruments and the rheo-

tome and its common wire are disconnected
from the ground at the central office.

In theaccompanying drawings, illustrating | mechanical or electrical rheotome or any ap-

1'

my invention, Figures 1* and 1V represent 5o

sections of two multiple switchboards of the
exchange to which the same lines are con-
nected. Fig. 2showsa diagram of the boards
with the line connections and apparatus
necessary to illustrate my invention. Fig. 3
shows an operator’s cord system to be used
with the boards. Tig. 4 showsa subscriber’s-
station apparatus. _

In the drawings like parts and apparatus
are indicated by the same letters and figures
of reference. | D |

InFig. 2, A is a sectional view of the switch-
board shown in Fig. 12, and A’ is a sectional
view of the switchboard shown in TFig. 1°,
each as indicated by the line d e.

In Fig. 2, g g represent the springs of the
switches, i v the contact-points on which the
springs normally bear, and ;7 4 the insulated
contact-preces of the switches. [ [ are the
switch-holes. « b are the rubber strips on
which the contact-pieces are mounted, as
shown, and through the fronts of which are
the holes [ /. -

The insulated contact- pieces 5 7 of the
switches are so placed that a test-plug or simi-
lar device may readily be applied to them:.
When a switch-plug (shown in Fig. 8) is in-
serted Into a switch-hole [, it separates the
pieces g h of the switch, and one of the con-
tact-pieces of the plug is in contact with the

-plece 7 and the other piece is in contact with

the spring g.

The switches for the single-circuit lines are
marked S and those for the metallic-circuit
lines are marked S',

R is a rheotome or mechanical circuit-
breaker containing a clockwork-movement
actuated by a spring. It contains an oscil-
lating bar fixed to the verge-shaft and stand-
ing at right angles to it. A pair of contact-
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points is connected with the bar or with the ~

shaft in such a way that their contact is al-
ternately made and broken with the oscilla-
tions. The pair of contact-points are prop-
erly insulated and are connected into the cir-
cuit, as indicated for the rheotome. |

Instead of the rheotome shown any forim of
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paratus which changes the electrical condi-
tion of the line, so that the change will be in-

dicated on the test receiving instruments,

- may be connected into the e1rcu1t as 111d1-

[O

cated for the rheotome.
v and x are calling-annunciators, one for

each of the linesshown. Twolinesare shown

in Fig. 2, one a metallic-circuit line, the two
sides or branches of which are marked line

No. 1* and line No. 1%, respectively, and one

. a single-circuit line (130 be. wrounded at its

outer end) marked line No. 2
- The circuit of the single- 011(3111{3 line is as

follows: from thesubscriber’s ground through:

' 20

his station apparatus, throughf the line an’d

the pairs of contact-points g h successively
of its switches on the several boards, going
in each case to the point A first, thence through
its line-annunciator to the common wire of
the lines in which is the rheotome. All the

contact-pieces 7 7 of a single-circuit line are

20

connected together and to their line between

its switches and the subscriber’s station.
The circuit of a metallie-circuit line is as

follows: One side or branch of the line—say

‘line No. 1*, as shown—is connected with all
the contact—pieces 17 9 of its switches on the

boards. The other branch of the line—say
pairs of contact-points ¢ h of its switches on
the several boards, going in each case to the
spring first. It then passes through the line-

annunciator and thence to the common wire
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in which 1s the rheofome.

each board. These test receiving instruments
are preferably magneto- telephone as shown,

as they are pecuhmly sensitive 0 variation
of current on the line, and thus well adapted
to coOperate with rheotomes even though the
rheotomes are shunted by complete circuits.

- Itisobvious, however, that any otherkind of a

50

test receiving instrument that will indicate

will properly cooOperate with this system.

T T are.test-plugs, one for each instrument,
each connected by a flexible cord to one side
of its instrument and adapted to be brought
for testing into connection with any contact-
piece 7 at its board. The other side of each
test receiving instrumentis connected to said
common wire of the lines in which is the rhe-
otome.

~instruments to said common wire must be on

55

the other side of the rheotome from that to

- which the lines are normally connected.

60

B B are test-batteries. There should be a
test-battery in the circuit between the place

wire and any test-plug.

placed in the common wire between the place |
where the lines unite with it and the place
where the test- 1ns131 ument circuits branch off

cord-circuit.

‘the calling generator or battel Y.
pair of plugs with their cords and apparatus
i shown, but other pairs may be added in a

_ ‘in the art.
line No. 1’—passes successively through the |

functions of connecting the lines.
- sential feature is that when a line is switched

for use the rheotome shall be cut off from
the line.
t ¢t are test receiving instruments, one at |
in Kig. 4,1 is the telephone-switch.
é calling-generator.
bell, and 4 is the subscriber’s telephone.
These parts may be the usual forms of ap-
paratus and are connected as shown, or in
~other ways, so as to produce the required re-
sults.

| ‘and is as ShOW]’l
variations in the strength of a test-current |-

‘rangement.
.are substa,ntmlly as shown.
“branch of the line connects with the frame
of the generator, as does also one end of the
“armature-coil and the spring o of the auto- -
- where the lines are united with said common |
The battery may be

-matic device.
‘the line connects to the insulated spring o',

502,342

from the common wire. In that case only one
battery would be 1equlred for the exchange.
- The common wire in which is the rheotome
is marked wire ¢, and it extends, insulated
from the lines, to. each subscriber’s station,

and is connected to each station apparatus,

as will hereinafter be deseribed.

In the operator’s cord system shown in I‘w

3D D are two loop-plugs, the two contac’o-

70

points of which are connected by double flex- "

ible cords to their loop-switch, clearing-out
annunciator, and the operator’s telephone

| and calling-generator, substantially asshown. .

One of the contact-pieces of each of the loop-
switch plugs is connected by a flexible con-
ductor to a lever of the looping-in switch, and
the two other contact-pieces of the plun*s are
connected together by means of a flexible

connected together through a clearing-out an-
nunciator. Another pair are connected to-
gether through the operator’s telephone, and
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One pair of the plug-bolts are

the third pairare connected together through

Only one

way which will be apparent to those skilled
This apparatus 1s not more spe-
cifically described, as its nature is quite 1m-
material as long as 1t properly performs the
The es-

90-
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In the subsecriber’s-station appar atus sho wn .

2 1s the
3 1s the signal-receiving

The generator, however,

18 modified

The modification eonsists, essentially, in

the number and arrangement of the contact-
-points of the automatic device.
-matic device shown is a modification of a
form very generally used.
V-shaped attachment to the hub of the driv-
ing-wheel, a pin in the shaft, which engages
in this V-shaped arrangement, and a spring
- which presses against the wheel and brings
- T'he connection of the test receiving |

"The auto-

In consists in a

the pin nor mcmlly in the center of the V ar-
The contact-points and circuits
One side or

The other side or branch of

“which bears on an insulated piece on the ar-
mature-shaft to which the other end of the
-armature-coil is counected. The contact-
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I : Should ' however the lme'{
= _;s__b'e' smtched at any ‘board, thlﬁ 011‘*011113 18 open,:
-+ andthe instrument will 11013 sound or respond.

" 5o When the instrument on a test being made

does not respond, the operator knows there-

= fore, that theline is switched for use, and she

will not then conneect it with another line.
The test receiving instruments and the bat-
tery should be such that when closed to the
circuits with the rheotome the instrument will
respond to the vibrations of the rheotome.
The parts should, however, be so related to
the llne-anmmcmtm 's that on a test of a line
being made it will not operate the annuncia-
tors. For this purpose the annunciators may
be such as will be operated only when one

é@i‘of?f;';conta,ets atﬂsmd boards open 'Whllei"?fth_,_
‘is switched for use, a
:return-conduetor and test outfits in-

parallel, 1
one at each bom’*d adapted to be applied to
the test-contacts at their boards for testing

1n combination with a call-cireuit 1110111(11110 |

sald common return-conductor, one of smd
line conductors, and said 1101* mally closed
pairs of contacts including also an annun-
ciator and callwﬂenemtor

In witness whereof L hereuntosubsecribe my
name this 29th day of November, 1889,

MILO G. KELLOGG.

YWitnesses:
EMITL. ABENHEIM,
MARGARETHA. RIT‘HL.,

common unﬂ'roundecl‘?{r;:;; G
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