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1o all whom it may concern:

Be it known that I, Mir.o G. KELLOGG, of

Chicago, in the county of Cook and State of
Illinois, temporarily residing at Stuttgart, in
the Empire of Germany, have invented cer-
tain new and useful Improvements in Multi-
ple Switehboards for Telephone-Exchanges,

of which the following is a full, clear, concise,

and exact deser lptmn 1efelence belnn* had to
the accompanying drawings, fmmmg a part
of this specification.

My invention relates to a telephone-ex- |

change system in which the lines are single-
cireuit lines orounded at their outer ends ;
and it consists of apparatusforswitching such
lines of the exchange, in the operation of the
exchange system, and a system of testing the
lines to determine whether they are in use.

In the drawings illustrating my invention,
Figures 1* and 1° represent sections of two
multiple switchboards of the exchange to
which the same lines are connected. Fig. 2
shows a diagram of the boards with the main-
line apparatus and connec¢tions necessary to
1llustrate my invention. Iig. 2* 1s a detail
view of one of the line-annunciators. FKig 3
shows a diagram of an operator’s cord system
to be used in connection with the boards.
Fig. 4 shows an operator’s test system to be
used at the boards. Fig. 5 shows a subscrib-
er’s-station apparatus.

G in each case represents a ground con-
nection. |

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

I place as many boards in the centlal office
as are found necessary or desirable in order
to properly operate the exchange. On each
board is a spring-jack or other suitableswitch
for each line. Kach switch has a contact-
spring which normally connects with an in-
sulated contact-piece and is adapted to re-
ceive a loop-plug and, when a plug is insert-
ed, to disconnect the spring from the contact-
piece and connect the two contact-pieces of
the plug with the spring and said insulated
contact-piece,respectively. The switch is also
adapted to receive a single-contact switch-
plug and, when a plugis inserted, to discon-

| nect the spring from the contact-piece and

connect the spring with the contact-piece of
the plug. In the construction of the switches,
as shown and as will hereinafter be described,

I prefer to have a contact-point e]ectueally

55

connected with the contact-piece and on

~which the spring normally bears, as there 1s

less chance of poor connection when the sSpring
bears on a point than when it bears on a sur-

face adapted to be brought into (3011116(31;1011

with the plug-contacts.

In Fig. 2, g g represent the springs of the
different switches, i 2 the contaect-points on
which the springs normally bear and j 7 the
contact-pieces of the switches connected with
the points A h. [l are the switch-holes. a b
are the rubber strips on which the metal parts
of the switches are mounted, as shown, and
through the fronts of which are the swwch—
holes 1 1.

The contact-pieces 7 7 are 8o pla,ced along

~one of the surfaces of the plug-holes as read-
ily to form connection with one of the con-
tact-pieces of the loop-plugs.

- The holes { [ are adapted to receive the

‘switch-plugs shown in Fig. 3 and marked D D,
‘and when a plug is inserted into a switch

1t raises the spring g from the contact-point
h, and the spring ¢ and contact-piece of the
plun* are in contact. These holes are also
adapted toreceive theloop-plug shown 1in Fig.

4, and when a plug is inserted into a hole it

raises the spring of the switch from the con-

tact-point i, and the spring g and the contact-

piece 7 of the switch are in contact with the
two contact-pieces of the plug, respectively.

w and x are calling-annunciators, one for
each of the lines shown. Each annunciator
has a pair of contact-points normally (or
when the annunciator does not indicate a
call) in contact with each other, but which
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are separated by the annunciator while it in-

dicates a call. The two contact-points of a
pair are marked p and g, respectively. One
of them,q, is a spring-contact whichis pressed
by the annunciator-drop when the drop falls
away from its corresponding contact-point p.

05

The contact-point p is represented as an an-

ole-piece which passes over the spring ¢ and
isin contact with the spring when the spring
is not actuated by the annunciator-dropu
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The annunciator is shown in detail in Fig.
2%, The line runs to an insulated bolt o at
the top of the annunciator-plate o', thence
through the annunciator-coil to the plate,
and thence normally through spring g, which

is in electrical contact with the plate to the
insulated angle-piece p, against which epmnn*
g normally beals and thenee to earth. |

Two lines are Shown in the drawings, one
marked line No. 1 and the other line No. 2
These lines are ordinary single-circuit lines
grounded at their outer ends and having at

the subseribers’stations any usual and appro- |
Each

priate subscriber’s-station apparatus.
line passes successively through the pairs of
contacts of its switches on the several boards,

passing to each spring first. It then passes
through its line-annunciator and the pair of

_annuneiator contact -points to the ground.

The ecircuit of each line shown may thus be
traced in Fig. 2.

Inthe opemter s cord system shown in Fig.
3, D D are the switch-plugs of a pair of eerds
n 1 are the rubber insulations of the plugs,
and m m are their contact-pieces. These con-

tact-pieces pass each to the bottom of its plug

~and are adapted to rest normally or when the
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connection.

plug is not in use on the metal piece o, which
then connects it with the ground. Welnhts
as is usual, or similar devwes may be used t0
bring the contact - pieces of the plugs into
contact with the piece o and secure a good
These plugs are adapted to be
inserted into any of the switches at their

board, and when a plug is inserted it operates

the swﬂ:eh as above described. The plugs
should be mserted so that the contact-piece
m 18 1n contact with the spring g. The con-
nections of the lines might have been re-
versed, so that the lines pass first to the con-
tact- p1eee j of each of their switches, and in

‘that case the plugs should be inserted in such

a position that their contact-pieces form con-
nection with the pieces j of their switches.

Y isthe looping-in switch for the pair of cords
shown.

ing-out annunciator.

tery.
shown.
The two levers of the looping-in switch are

The circuits- are substatantially as

the two contact-pieces of the switch-plugs.

" The contact-bolts of one of the pair of the
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‘switeh-bolts are connected together through

the clearing - ouf aﬂnunemtor and the two
other eentaet bolts are connected together
through the operator’s telephone. The lever
of the calling-key is connected to the circuit
of one of the cords and the contact-point of
the key is grounded through the calling gen-

~erator or ba,ttery

The operation of the system in connection

those skilled in the art.

It will readily be app afent that when a f

line i 13 switched by the insertion of a plug into

“its switeh the line is disconnected from its
-normal ground at the central office and is

connected intoa circuit with the pair of cords.
Only one pair of cords is shown, but the con-
nection of such other pairs, with their accom-

- panying apparatus, as the operator may need
- will be apparent to those skilled in the art.
To each pair of cords, with its plugs, belong

a looping-in switch, a clearing-out annunci-
ator, and a calling-key. One telephone and

one ealllno -generator will a answer for her sys-

tem of eords
In the operator’s test system shown in Fig.
4,'T" is a loop test-plug adapted to be inserted

into any of the switches, and when inserted

to operate them, as heretofore described.

- BB" is a test-battery, and S is a test receiving
Instrument.
connected in a loop which terminates in the
two contact-pieces of the plug.

The battery and instrument are

KEach operator has one cord system and one
test system,and theyare conveniently mount-
ed and arranged for her work.

In thesubscriber’s-station apparatusshown
in Fig. 5, 1 is the telephone-switch. 2 is the
calling-generator. 3 is the signal-receiving
bell. 41sthesubscriber’s telephone. 5isthe

. secondary, and 6 is the primary, of the in-

duction-coil. 7 is the transmitter.

3 18 the

. transmitter - battery, and 9 is a condenser.
These parts may be of usunal forms of appa-
ratus and are connected as shown or in other

ways so as to perform practically the opera-
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tions required and the operations hereinafter

described.

When the subscriber’s telephone is on its

switch, the signal-receiving bell is in the di-
rect circuit of the line, and the telephone, the

secondary of the induetion-eoil, and the con-
denser are shunted by a wire of small resist-
ance, so as to be practically out of the cir-
cuitt. When the telephone is off the switch,
this shunt is removed and the telephone, the
secondary of the induction-coil, and the con-

' denser are in the direct circuit and the sig-
f is the calling-key, and v is a clear- |
{ is the operator’s tele- |
phone, and B is her calling generator or bat-

nal-bell is practically out of the circuit.
- The line passes through the condenser 9,
thence through the telephone and the second-

A circuit-wire of small resistance passes from

the line between the subscriber’s station and
. the condenser to a contact-point, against
- which the switch-lever is in contact .when the
' telephone is on the lever.
. small resistance passes from the circuit be-
. tween the signal-bell and the office ground
. to a contact-point against which the lever
i comes 1n contact when freed from the weight
. of the telephone.
| from the connection between the primary and

. secondary of the induction-coil, through the
with the switch-boards will be apparent to |

Another wire of

A third circuit-wire passes

transmitter and battery, to a eentaet—pomt

. against which the switch-lever comes in con-
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ary and primary of the induction-coil to the
lever of the switch, and thence through the

signal-bell and ealhng—genel ator to ﬂ'mund
connected by means of flexible conductors to
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tact when relieved of the weight of the tele-

fphone










through an annunciator :

tact-points normally clos:

the annunciator indicates
tion with pairs of switch-p
the two contact-pieces of e
nected by a flexible-cord ¢
plugs being adapted to be
switch atits board and wil

- connect the pair of contac
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normally in contact and ¢«
point which is connected
the contact-piece of the plt
a switch at the subseriber
tact-points to switech the
circuit of the line while
switched for nse and out o
of the line when the teleph
loop test-plugs, one at eac
plug having two contact-y
minate the two sides of a 1
& test recelving instrume
being adapted 1o be insert
switches at its board anc
disconnect the contact-pc
and connect them with th
the plug, and battery in .
tablished on testing, eacl
strument and battery bein;
justed that the instrument
are included in the norms:
any line but will not soun
1S open at any point or th
with another line or the
phone is switched for use
1s thereby included in th

- fially as set forth.
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7. In a telephone-excha
ple switchboards, telepho
grounded at its outer end
lines, one switch for each |
each switch having a paii
normally in contact, but oy
switched at their board, eac
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