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UNITED STATES

PaTeEnT OFFICE.

MILO G. KELLOGG, OF HYDE PARK, ILLINOIS.

 MULTIPLE SWITCH-BOARD.

SPECIFICATIOfT forming part of Letters Patent No. 382,475, dated May 8,1888.
' ) Application filed April 18, 1887. Serial No. 235,143.. (No model.) v

To olf whom it may concern:

Be it known that I, M1L.o G. KELLOGG, of
Hyde Park, Illinois, have invented certain
new and useful Improvements in- Multiple
Switch - Boards for Telephone-Exchanges, of
which the following is a full, clear, concise,

and exact deseription, reference being had to

the accompanying drawings, forming a pavtof
this specification. ' :

My invention relates especially to a tele-
phone-exchange system in which the subserib-
ers’ lines are single wires. :

It consists, first, of a multiple-switch-board
system of operating an exchange and testing
at any board to determine whether any given
line is in use, which system I shall hereinafter
deseribe and claim'in detail.

It consists, secondly,-of a certain construe-
tion of spring-jack switches and test-bolts,
which T shall hereinafter describe and claim in
detail, said invention in spring-jack switches
and test-bolts being ‘applicable to said multi-
plecswitch-board system mentioned above and
to other systems of telephone-exchangeswitch-
boards. -

. It consists, thirdly, of an operator’s central-
office system of cords, with plugs, switches,
keys, clearing -out-annunciators, telephone,
calling generator or battery, and circuits for
answering, calling, switching, and clearing out
subscribers’. lines, which I shall hereinafter
deseribe and claim in detail, said system being
applicable to said multiple-switch-board sys-

" tem mentioned above and to other systems of

telephone-exchange switch-boards.

In my multiple-switch-board system I place
asmanyswitch-boardsinthe central officeasare
found necessary or desirablein orderto prop-
erly answer the callsand connectand disconnect
the subscribers’ lines. On each board I place
for each telephone:line which centers at the
office a spring-jack or similar switch having
two insulated eontact-points normally in con-
tact, said switch being adapted to receive a
plug, and when the plug is insertéd to discon-
nect the contact- points and connect one of
them to the flexible conducting-cord attached
to the plug, and when the plug is withdrawn

'to again connect the contact-points. On each

board I also place for each of said telephone-

-shown and-described.
 on a board .may be adjacent to the spring-jack

lines two test-bolts or contact-pieces insulated
from each other and from the other parts of
the apparatus, except by conducting-wires, as
The test-bolts of a line

switch of the line, or they may be placed in
any other situation; provided they are -so
marked or located that the operator may know-
to what line they belong.- The switches of a
line on the different boards may be called a
‘“‘series of switches,”” and the test-bolts of a
line on the different’ boards ‘may be called ‘a
‘‘series of test-bolts.”” As there are two test-
bolts for each line on each board, they may
also be called a ‘“series of double test-bolts.””
Figures 1* and 1" of the drawings are front
views of sections of  two multiple switch-
boards, to which the same wires are connected.
Fig. 2 shows a complete diagram of the boards
with their connections, and with all the central-
office apparatus, cireuits, and connections nec-:
essary to operate them .aceording to my in-
vention. : _ '
In.the drawings like parts and apparatus.are
indicated by thesame letters of reference.

In Fig. 2, A isasectional view of theswitch-

board shown in Fig. 1%, as indicated by line d
¢, and A’ is asectional view of the switch-board
shown in Fig. 1° asindicated by line d e.

a b represent rubber strips, of the shape sub-

‘stantially as shown, on which the metal parts

of the spring-jack switches and the test-bolts
are mounted. Thesestrips may be of a length
to receive any convenient number of spring-
jack parts: o v ’ o
11, &o., ara square holes through the fronts

‘and atthe edges of the strips adapted to re-

ceive the switch-plugs. The contact-Springs

¢ g are mounted in the rear of and are paral-

lel to the holes ! I, to which they belong, as
shown. The contact-points i # of thé spring-.
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levers pass through the rubber stripsand have

connecting-pieces /' #/, as shown. -
The switch-plugsaresubstantially as shown.

‘The several parts mentioned above:are so

shaped, arranged, and adjusted that when a
plug is inserted into:any of the holes it raises
the contact-spring in the rearof the hole from
the contact-point, (on-which it norinally rests,)

and its cord is connected with the spring only.
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Each section of a rubber strip, with its con-
tact-spring, contact-point, and the hole, all ar-
ranged and operating as above, may be called
a ‘‘spring-jack switch.”” The rubber strips
are placed one above the other, as shown.
The lower edge of oue strip, therefore, pro-
vides the upper edges of the holes in the strip
which is below it. It is not necessary that
these holes should be actnally square. They
may Dbe of any rectilinear shape adapted to
theshapes and arrangement of the parts used.

i j, &c., are the two test-bolts of a line on a
board. For convenience they are placed one
above the other and to the right of the spring-
Jack switch of their line and on the front of
their rubber strip. They are connected to
their line as shown in Fig. 2, and as will here-
inafter be described. : _

S §', Fig. 2, are operators’ systems of cords,
with plugs, keys, switches, elearing-outannun-
ciators, operator’s telephone, signaling gener-
ator or battery, &c.- One system is shown at
each board, and is intended for one operator.
Ouly one pair of cords, with its plugs, switch,
key, and clearing-out annunciator, is shown in
each system. Others conld beadded ina man-
ner which will be apparent to those skilled in
the art. ’ ’

D D are the two switch-plugs connected to
the pair of cords.

mmarethe metal piecesof the plugs, adapted
to be inserted into the switches,

n n are conneecting-pieces. ‘

0 is a metal piece connected to the ground
and on which the plugsnormally rest, asshown,
and by which the cords are normally connected
to the ground.

Y is a looping-in switch.

yy and 2z are contact-bolls of the switeh,
on which the operator may at will place the
switch-levers.

kis a calling-key. A switch or similar de-
vice might be used in its place.

v is a clearing-out annunciator.

B is the operator’s signaling generator, and
tis hertelephoneoutfit., The circuits are sub-
stantially as shown. :

T T’ are operators’ testing systems at the
two boards—one at each board. _

C is the rubber handle of the test-plug.

P q are two contact-pieces, so made, placed,
and adjusted that the operator can readily con-

nect them simultaneously to any two double’

test-bolts, ¢ j, of her board—as, for instance,

55 p toiand g to j, respectively, or the reverse.

6o

E is an electric bell or other test-receiving
instrument, and B’ is an electric battery, both
in a loop which conneects the two contact-
pieces p ¢, as shown.

The connection betwecn the apparatus E
and B’ and the plug is by flexible conductor
of sufficient length, so that the operater may
apply the contact-pieces of the plug to any
pair of test-bolts ¢ j at her board. The bell
and battery should preferably be adjusted
to each other so that the bell will respond
when the battery is closed through ashort cir-

- test-bolts is opened.

382,475 °

cuit, but will not respond when the battery is
closed through a circuit of considerable re-
sistance.

Each operator has one testing system and
one cord system. They should be placed in
convenient arrangement at the board which
she attends, so that she can conveniently op-
erate the exchange system.

Twosubscribers’ linesareshownin the draw-
ings. They are marked line No.1andlineNo.
2. They are single-circuit wires grounded at
the subscribers’ stations and passing through
their series of switches on the boards, and
thence through their calling-annuneciator and
to ground in the usual manner and as shown.
The other wires would be connected to their
switches in like manner.  Other boards might
be added, and the eircuit of a line through its
series of switches on the different boards would
be such as is usual.

To each subscriber’s line, after it enters the
central office and before it passes to any of
the spring jack switches, I conneet one of its
series of test-bolts on each board, either by
running the line directly to them or by a
branch orbranch wires. &””,with itsbranches,
connects line No. 1, as above,to-the test-bolts.
I also connect each subscriber’s line, after it
has passed through its series of spring-jack
switches and before it passes to its annunciator
and ground, to the other bolt of its series of
test-bolts on each of the boards. "7, with its
branches, connects line No. 1, as above, to its
test-bolts.
similar manner to its test-bolts by wires »””
and 2" and their branches, as shown.

- It is evident that when a switch-plug is in-
serted into any spring-jack switch of a line
the line is opened between the contact-pieces
g h of the switch, and is therefore discon-
nected from the ground and is connected. to
the flexible cord attached to the plug. It is
also evident that when there is no plug in any
switch of a series of a line there is a complete.
circuit through the switch boards from any
test-bolt ¢ of the line to its corresponding test-
bolt, 4, and that when there is a plog in any
switch of the line the ecireunit between the two
If the operator, there-
fore, applies her test-plug to any pair of test-
bolts ¢ 7, as indicated, and the bell résponds,
she knows that the circuit between these test-
bolts is not open, and that the line is not
switched for use at any other board. _
bell does not respond, she knows that the line
is switched for use. It is, however, evident
that when the operator makes a test and the
line is in use there will be a completed civecuit

through her test apparatus from one test-bolt.

and thence to the ground, and from the ground
at the distant end of the line, and also from
the ground at the distant end of the line which
is connected to it through thelines to the other
test-bolt. The bell and battery should be ad-
justed to the circuits so that the bell will not
respond when closed through such a resistance.
In practice about one cell of battery and a

Line No. 2 is also connected in a-

If the.
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bell of corresponding pes_istémce will meet the

" requirements of the system.
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The method of operating the exchange sys-
tem at either board, including answering calls,
making connections, sending signals, clearing-
out connections, &o., is such as will be appar-
ent on an examination of the apparatus and
eircuits shown. o .

It is evident that when two subscribers are
connected together for conversation, or when
the switch-plug is inthe switch of one line,the
operator can, by moving the switch Y of the
cords used, loop her telephone into the circuit

The cross-pieces of the switches ¥ may be of
rubber or other similar material, as is usual.
The levers of the switches Y should remain on
y y, except when the operator is using hertele-
phone with the cords to which the switch be-
longs. o .o

G in each case in the drawings represents
the ground-connection.

I claim as my invention and desire to secure

by Letters Patent— ,

1. The combination of two or more strips of
insulating material placed one above the
other, each having several spring-jack parts
mounted thereon,each part containingaspring-
lever placed transverse to the front of thestrip,
and a contact-point normally in contact with

the spring-lever, with transverse rectilinear.
holes along one of the edges of -each of said.

strips, one hole in front of each of said levers,

whereby the edge -of one strip provides one of,

the sides of the holes of another strip, substan-
tially as and for the purpose set forth. - -
2. The combination of spring-jack switches
mounted on an. insulating-strip, and having
their plug-holes through the front of said strip,
with pairs of test bolts or pieces, one pair for
each switch, and each pair being mounted on
the frontof the said strip adjacentto its switeh,

‘whereby the operator may know to what

switch each pair of test-bolts corresponds,
substantially as and for the purpose set forth.

3. In a telephone system, a telephone-line,
a switching device in the circuit of said line,
adapted to open and close said line at its con-
tact-points, and a pair of test-bolts, one of the
bolts being connected to the line on one side
of the switching device and the other bolt be-
ing connected to the line on the other side, in
combination with a testing plag or devicehay-
ing two contact-points connected by a loop in
which is a battery and a test-receiving instru-
ment, said contact-points being adapted to be

‘brought into contact with said test-bolts, sub-
stantially as and for the purpose set; forth.

4. In a telephone system, a telephone-line,
two or more switching devices in the circuit
of said lire, each adapted to open and close

“said line at its contact-points, and”a pair of
test-bolts, one of the bolts being connected- to.

* the line on- one side of the switching devices

and the other bolt being connected to the line
on the other side of the switching devices, in
combination with a test plug or device hav-

ing twb contact-points connected by-aloop-in

which is a battery and a test-receiving instru-,
ment, said plug contact-points being adapted

“to be brought into contact, with said test-bolts,
“whereby the operator may determine whether
“or not the cirenit from one test-bolt -to the
.other is.opened at some one of the switching

devices. -

5..In a telephone system, two or more tele- -

phone-lines, each having two or more switch-
ing devices In itscircuit, each switching device
being adapted in the operation of the system to
open and close its line ab its contact-points,
and pairs of test-bolts, one pair for each line,

7>
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one bolt of each pair being connected to its "

"line on one side of its switching devices and

the other bolt being cozinected to its line on
the other side of its switching.devices, incom-
bination with a testing plug or device having
two insulated contact-points connected by a
loop in which is a battery and.a test-receiv-

‘ing instrument, said plug contact-points being

adapted to be brought into contact with any:
pair of said test-bolts, whereby the. operator
may determine whether or mnot either of said
lines is in use. o o .

6. In a telephone system, a telephone-line
grotinded at its two ends, a switching device.
in the circuit of said line, adapted to open:and.

85A

(o]}

close said line in the operation of the system.

at the contact-points, and a pair of tesg-bolts,
one of the bolts being connected to the line on
one side of the switching device and the other
bolt being connected to the line on the other
side of the switching device, in combination

‘with an operator’s testing. system, consisting

100

of a testing plag or device, with twe contact-

pieces, a battery, a test-receiving instrument,
andaloop, said contact-pieces being connected
by the loop and adapted to be brounght into

contact with said test-bolts, said loop contain- .

ingsaid battery and test-receivinginstrument,

and said battery and test-receiving instrument

being so adjusted to each other that the instru-
ment will respond when the testing device.is
applied to the test-bolts and the cireuit be-
tween the bolts is closed at the switching de-.
vice, but will not respond when the circuit is

105
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open at the switching device, substantially as

and for the purpose set forth. : )

7. In a telephone exchange system, two or
more switeh-boards provided with series of
switches, one series for each line and one
switch of each series arranged on edch board,
each line passing through each switch of its
series and to ground, switch-plugs adapted to

120

be inserted into any of said switches, and when

inserted to open the line at the contact-points

of the switch and disconnect it from the ground,

and seriés of pairs of test-bolts, one series for

125

each line and one pair of each series on each

board, one bolt of-each pair being connected -
to its line before it is connécted to.any of:its.

switches, and . the other bolt being .connected.
to.its line after it. has passed through its
switches and before it is connected to the.
ground, in combination with operators’ test:
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ing systems, one system at each board, and
each consisting of a testing plug or device, with
two contact-points, a battery, a test-receiving
instrument, and a loop, said contact points
being connected. to the loop and being adapted
to be brought into contact with any pair of the
test-bolts at the board, and said loop contain-
ing the.battery and test-receiving instrument,
whereby the operator at any board may by a
preliminary test determine whether any line
is in use. _

8. The combination of two or more strips
of insulating material placed one above the
other and each having the metal parts of
spring-jack switches mounted thereon, with
rectilinear plug-holes, one for each of said
switches and transverse to the front and along
one ofthe edges of its strip, whereby the edge
of one strip provides one of the sides of the
holes of another strip, substantially as and for
the purpose set forth. ‘

9. In atelephone exchangesystem, two sub-
scribers’ lines temporarily connected together
for conversation, incombination with a calling
generator or battery, a clearing-out annuncdia-
tor, an operator’s telephone, a calling-key,and
a switching device, said key and said gener-
ator being in a wire or circuit grounded’on
one side and connected to the circuit of said
lines on the other side, said operator’s tele-
phone and said clearing-out annunciator be-
ing each in a loop, the two ends of which are
connected to the two contact-bolts of a pair of
contact-bolts of said switching device, (there
being one pair of contact-bolts for each Ioop,)
said switehing device having two contact-
picces, each connected to its side of the circuit
of said lines, and the two contact-pieces being
adapted to be brought into connection with
either pair of said bolts, whereby at the will
of the operator he may loop either the oper-
ator’s telephone or the clearing-out annuncia-
tor inlo the circunit of the lines so connected
together, and may ground said cireuit throngh
the calling - generator, substaniially as set
forth.

10. In a telephone - exchange system, two
subsecribers’ lines temiporarily connected to-
gether for conversation, in combination with

annunciator, "a calling-key, and a switching
device, said key and said generator being ina
wire or circuit grounded on oneside and con-
nected to the circuit of said lines on the other
side, said clearing-out annunciator being in a

two contact-bolts of said switching device, said
switching device having two contact-pieces,
each connected to its side of the eircuit of said
lines, and said contact-pieces being adapted to
be brought into connection with said bolts,
whereby at the will of the operator he may
loop the clearing-out annunciator in and out
of the circuit of thelinesso connected together,
and may ground said eircuit through the call-
ing-generator, substantially as set forth.

11. In an operator’s cord system, two cords
normally (or when their plugs are not in line-
switches) grounded, in combination with an
operator’s telephone, a calling - generator, a
calling-key, and a switching device, said key
and said generator being in a wire or circuit
grounded on one side and connected to the cir-
‘cuit of said lines on the other side, said tele-
pbhone being in a loop, the two ends of which

switching device, said switching device hav-
ing two contact-pieces, either connected to its
one of said cords, and said contact-pieces be-
ing adapted to be brought into connection with
said bolts,whereby at the will of the operator
‘he may loop said telephone into and out of the

cuit through the calling-generator, substan-
tially as set forth.

MILO G. KELLOGG.

Witnesses:
CALVIN DE WoOLF,
WALLACE L. DE WOLF.

a calling generator or battery, a clearing-out :

loop, the two ends of which are connected to

are connected to two contact - bolts of said.

circuit of the cords, and may ground said cir-
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