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MILO G. KELLOGG, OF HYDE PARK, ILLINOIS,
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SPECIFICATION forming part of Letters Patent No. 362,217, dated May 3, 1887.
Applica-tion_ﬁ[_cd October 28, 1885. Serial No. 181,133. (No mandel.)

To all whom it may concern:
Be 1t known that I, MirLo G. KELLOGG, of
Hyde Park, Illinois,-have discovered certain

‘new and useful Improvements in Multiple

Switch - Boards for Telephone - Exchanges, of
which the following is such a full, clear, con-
cise, and exact description as will enable those
skilled in the art of telephony to practice my
invention, reference being had to the accom-

panying drawings,forming a part of this speei- |

fication, | .

My invention is designed to facilitate the
work of switching at the central office of a
telephone-exchange district system.

It consists, first, of a compound spring-jack
switch—such as I shall hereinafter describe

and claim in detail—designed to be used in | ing
the switch-boards of the ecentral office of a tele-

- phone-exchange, and especially in the multi-

20

ple switch-board system which I shall herein-

after describe and claim. S
It consists, secondly, of the multiple switch-

- board system,which Ishall hercinafter describe

25

- receive a wedge or plug, which, on being in- |
serted into the switch, moves the movable

‘and claim in detail,

A spring-jack switch may be defined, speak-
1ng generally, as a switching device containing
a movable piece, a spring acting thereon, and
contact-points, said switch being adapted to

piecein a direction opposed to the force of the
spring, whereby the relation of the contact-
points to each other is changed by the inser-
tion and withdrawal of the wedge or plug.
In some forms of spring-jack switches the
movable plece and the spring are one and the
same. ‘The wedge or plug has generally a
metallic part, to which is attached a flexible

- metallic cord, and the switch is so constructed

45
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that the cord is brought into electrical con-
nection with some part of the switch when the -
plug 1s 1nserted. I use the word *‘contact-
point’’ in this specification, as a word of art,
to indicate an insulated metal piece adapted
to be brought into contact and out of contact-
with another metal piece insulated from it and
also called a ‘‘contact-point.”” Thetwo pieces

thus insulated from each other and adapted to
be brought into contact and out of contaet with
each other I call a *‘ pair of contact-points.””

!

|

I designate as ““simple spring-jack switches?’
those switches which contain but two contact-
points, the relation of which is changed by
the insertion and withdrawal of the plug. I
designateas ““compound spring-jack switches'’
those switches which contain more than two

contact - points, the relations of which are

changed by theinsertion and withdrawal of the
plug. | 1

In Figure 3 of the drawings, «¢ is an ed'ge'
view of my compound spring-jack switch, and

55
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A’ is a broken sectional view of the frame-

work of the switch-board adapted to receive

the spring-jack switches. |

Fig. 4 shows an edge view of the spring-
Jack switch, part of its metal frame-work be-
broken away, so as to show the position
of the plug when it is inserted into thespring-
Jack switch, and it also shows the plug in-
serted,

{, Fig. 3, is t-he'metal'fra'me -work of the

switch. . -

d 1S a metal contact-screw passing through
the frame-work 7,and insulated from it by the
insulation ¢, which also passes through 7.

¢ 18 a contact-spring, which is also insulated
from the metal frame-work 7, and is in contact
with point b of screw d when the wedge or
plug is not inserted into the switch.
the wedge or plug is inserted into the switch,
the contact between point b and spring e is
broken, as shown in Fig. 4.

b and e are a pair of contact-points; and as-

I vse them in opening and closing a sub-
scriber’stelephone-line, I call them the ‘‘ main-
line’’ contact-points of my switch.

| klsaconnecting-piece in electric connection

with screw d. |

h 18 a contact-piece insulated from the metal
frame-work by the insulating-piece 7, and hay-
ing a contact-point, i, as shown.

J 18 a contact-spring, which is insulated from
the frame-work /, and also from the contact-
spring e, and is in contact with the point ¢
when the wedge or plug is not inserted into
the switch. When the wedge or plug is in-

‘serted into the switch, the contact between

point ¢ and spring f is broken, as shown in
Fig- 4-"1 |

v and fare a pair of contact-points, and ag
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I use them in opening and closing
cuit in my multiple-switch-board system, 1
call them the ‘‘local’ conlact-points of my
switch.

¢ is an insulating-piece attached to spring e,
to maintain the insulation between eand f and
to erowd the spring f away from the contact-
point ¢+ when, by the insertion of the plug, the
spring e is crowded away from the point 0.

£’ is a connecting-piece in eleectric connce-.

tion with spring f.

! is a connecting-piece in cleectric connec-
tion with the frame-work /. __

w/, m”, and m'” are insulating-picces,which
insulate springs ¢ and f from each other and
from the frame-work I. An extension of /
passes through these pieces and has a screw-
thread cut on it. 2 is a nut whieh fits this
thread and holds the parts in place, as shown.

Fig. 6 shows a wedge or plug adapted for
use with my spring-jack switch. Cisthe han-
dle of the plug, and is made of some insulating
material, as hard rabber. C’is a solid metal
cylinder with rounded end, as shown. C"isa
rubber eylinder surrounding the metal cylin-
der, except at the rounded end, as shown. D
is a flexible insulated conducting-cord in elec-
tric connection with the metal eylinder C
through the metal strip L. |
Tt will be seen from Fig. 3 that when there
is no plug in the switch there is electric con-

‘tact between the points b and ¢, and also be-

tween the poinis ¢ and f, and also that the
frame-work is insulated from all these points.
1t will be seen from Fig. 4 that when a plugis
in the switeh the electric contact between b
and e is broken, and that the contact between
i and f is alsobroken, and that the metal eylin-
der ¢’ of the plug is in contact with the spring

¢, and that the metal frame-work is insulated

from all the parts b, e, 4, f, and C.

The point b and spring e, with the plug and
cord, constitute the main-line switch in my
system. The point ¢ and spring f, whereby
the local circuit is aunbomatically opened by
the insertion of the plug for switching the

The metal frame-work [, being always 1insa-
lated from the other working parts of the
switch and from the plug, except through the
arrangement of circuits hereinaftershown, coi-
stitutes la test-plate in my_system of multiple
switch-boards. |

A multiple-switch-board system may be de-
fined, speaking generally, as a plarality of
hoards to each of which the telephone-lines of
a1l the other subseribers are branched or con-
nected, so that any two subsecribers’ telephone-
lines may be connected together upon any one
of the multiple boards. By the use of a mul-
tiple-switch - board system properly devised
and construeted very many subscribers’ tele-
phone-lines may be made to_ center in one

office and be properly answered and connected
and disconnected without great contusion.

Inmy

multiple-switch-board system 1 place board A”, and thence

a local cir- | as many switch-boards in the central office as
are found necessary or desirable in order to

properly answer the calls and connect and dr1s-

connect the subscribers’ lines.
My invention comprises independent local
circuits and electric apparatus,whereby an at-

tendant at any board may readily determine
whether the line of a subseriber called for 18
in use at either of the other boards. On each

‘board I place for each telephone-line which

centers at-the. office a compound spring-jack
switeh of the kind I have heretofore desceribed.
I have therefore a series of switches for each
line, one switch for each series being on each

‘bhoard.

Fig. 2 shows three multiple switeh-boards,
A’, A”, and A’, arranged in one office and
provided with series of spring-jack switches
for the different lines which center in the
office, as explained above. «’, ¢”, and a” rep-
resent the spring-jack switches of one series
intended for one line. ¥, 0"”,and d” represent
the spring-jack switches of another series in-
tended for another line, and ', w”, and 0"

represent the spring-jack switches of still an-

other series intended for still another line.
In switeh-board A" two subscribers’ lines,
whose spring-jack switches on that board are
»" and w"”’, are shown as connected together
by means of two plugs and a flexible conduct-
ing-cord connecting them. |

Fig. 5 shows the two plugs and the cord
more in detail. | -

Fig. 1 is a detail diagram of the connections
of the spring-jack switches with the others of
their series and with their lines and with the
local test circuits and apparatus. A’, A”, and
A" represent sections of theswitch-boards A/,
A” and A”. (Shown in Fig.2.) |, «’, and
" represent the spring-jack switches of one
series and belonging to one subscriber’s tele-
phone-line, which I shall designate as ‘' line
No. 1.7 ¥, 0", and 0"’ represent the spring-

jack switches of another series and belonging

to another subscriber’s ‘telephone-line, which
T shall designate as ‘‘line No. 2.” |

B, B”, and B” in Figs. 1 and 2 represent
the test bells or signals, and T, T, and T in
the same figures represent the test-plugs and
cords which belong to the respective boards,
as shown. | B

Line No. 1 passes direct to spring e of switch
" on switch-board A", and thence through
point b and connecting-piece k of that switch
and wire ¢” to spring e of switch ¢ on switch-
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board A”, and thence through point b and

connecting-piece % of that switeh and wire ¢”
to spring ¢ of switch a’ on switch-board A’
and thence through point b and connecting-
piece & of that switch and wires ¢” and ¢ to
oround G.

‘Tine No. 2 passes direct to spring e of switch
b on switch-board A, and thence through
point b and connecting-piece & of that switch
and wire ¢ to spring e of switch 0" on switch-
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‘through point b and-




1C

20

25

20

35

thence through point ¢ and

Switches o, ¢, and «”.

362,217 | o o 3

connecting-piece k of that switch and wire ¢ | and the

to spring. ¢ of switeh & on switech-board A
and thence through point b and connecting-

piece & of that switch and wires ¢ and ¢” to

ground G. BEvery othersubseriber’s telephone-
wire in the system should be connected in like
manner to the switches of its series and to
ground. | | |

The local test-circuit system is as follows:
Wire f*”, containing the battery B, is a re-

tarn-wire common to all the other wires of the

system. ¢, 7", and ¢" are test-wires, which

branch off from the return-wire £”” at the

boards A’, A”, and A", and passing through
the test-bells B, B”,and B”terminate in the test-
plugs T, T”, and T"”. The wire /" branches
off from the return-wire /7 and passes to

spring f of switch @’ on switch-board A’, and

thencethrough pointiandpiecelof thatswiteh
to spring fof switch ¢” on switch-board A”,and
‘ piece 4 of that
switch to spring f of switch «” on switch-

board A",-and thence through point i and

piece & of that switeh to wire I’””. This wire
[ is also connected by connecting-pieces ¥ and
branch wires with the metal frame-works 7 of
The wire f” branches
off from the return-wire f”” and passes to
spring f of switch &’ on switch-board A’, and
thence through point ¢ and piece % of that
switch tospring f ofswiteh ” on switeh-board
A", and thence through point ¢ and piece & of

that switch to spring f of switch 5 on switch-
board A, and thence through point i and

piece / of that switch to wire I”. This wire 1"
1s also connected by connecting-pieces I and

- branch wires with the metal frame-works I of

40 .
~cal contact-points of the switches of the se-

switches &', 0", and b".

_ In like manner for
each series of switches a wire should branch
oif from the return-wire, pass through the lo-

ries, and thence be connected by branch wires

- with all the metal frame-works [ of the series.

60

I have not shown or described any system

for receiving signals and answering calls of

subscribers’ lines, as any well-known system
of doing so is applicable to my system of mul-
tiple switch-boards. 1 have shown the metal
frame-works of my switches as insulated from
all other working parts of the switch, and I
use them as test-plates in a manner which will
hereinafter appear. I do not limit myself to

‘the nse of the metal frame-work asa test-plate,

as 16 18 evident that any other insulated metal
plece placed near the spring-jack and made
accessible to the test-plug will answer as test-
plates, if connected as I have described the
metal frame-works. - ~

It will be seen from the description of the ap-
paratus and the connections of the subseribers’
lines, as shown in Fig. 1, that when there is
no plug in any switch of a series belonging to
a given line the circuit of the line through
the boards and to ground is unbroken, and
that when there is a plug in any switch of the

series the circuit of theline to groundis broken |

1s inserted into another switch at that

line is in electric connection with the
cord which belongs to the plug. It is evident
that when a plug is inserted into a switeh at
any board and its corresponding plug, con-
nected with it by a flexible conducting-cord,

the two lines connected to these two switches
are disconnected from the ground and are con-
nected to each other. |

The local test-circuit system is operated as

board,

75

follows: If, for instance, the attendant at -

switch-board A’ wishes to determine whether
line No. 1isin use at either of the other boards,

‘he places the test-plug T’ on the end of the

metal frame-work 7 of switch ¢/, (which is used
as a test-plate.) If there is no plug in either
of the switches ¢” and ¢ of the series there
1S & continuous- circuit from the test - plug T/
through the test-wire 7, the test-bell B, the
return-wire /7, the battery B, the wire 7"
through the local contact-points of switehes
«, a"y and ", and thence through wire?” and

Su

1ts branch to the metal frame-work or test-

plate ag switch ¢, and the test-bell B’ will ring,
indicating that the line is not in use at eithep
of the other boards. If, on the other hand, a
plug is in either of the switches @’ and o of
the series— as, for instance, in a”’—the cireuit
Isinterrupted between the local contact-points
of that switch and the test-bell B’ will not

ele
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ring, thereby indicating that the line is in use

at one of the other boards. In like manner,
by placing the test plug on the end of the
metal frame-work of any other switch, the at-
tendant may at vnce know its line is in use on
another board.
this multiple-switch-board system is therefore
such that on the operators making the test for
a line the test-bell rings only when the line is

‘not in use, and he can safely connect to the
line only when, on making the test, his test-

100

The method of operation of

cs

bill rings. In the multiple-switch-board sys- -

tem described in my Patent N 0. 308,315 the
method of operation is, on the contrary, such

only when, on making the fest, the test-bell

I1TO

‘that the operator can safely conneet to a line -

does not ring, as in that system the test-bel]l

rings only when the line is in use.

Instead of using a test-plug for each board
I might use test-keys, one for each sSpring-jack
switch and each placed so as to be made to
bear against the test-plate of its spring-jack
switch at the will of the attendant, the test-

' keys being all connected by branch wires with

115
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the test-wire of their respective boards, in

which are placed the test-bells. C
I claim as my invention and desire to secure
by Letters Patent— - S
1. Inatelephone exchange, multipleswitch-

125

boards in a multiple-switch-board systempro-
vided with series of switches, one series for

each telephone-line, and one switeh for each
serles arranged on each board, local-circuit
openersarrangedone for each switch and each
opened automatically by the insertion of a
plugintoitsswitch, test-platesarranged one for

130




“each switch, test-signals arranged one for each |
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board, and test plugs or devices arrapged one
for each board, in combination with a system

of local eircuits, consisting, substantially, of a

\J1

1O

 oftheswitches of its series, substantiallyasand

29

~ branching off therefrom and passing through
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return-wire common to thesystem, test-wires,
one for each board and branching off from the

return-wire through the signaling-instrument,

and thence to the testing device of its board,
and branch wires,onefor each series ofswitches,
each wire branching off from the common

return-wire and passing through local-circult

openers, and thence connected to the test-plates

for the purposes set forth.
9. In a telephone-exchange system, multi-
pleswitch-boardsto which the same telephone-

lines are connected, in combination with local

circuits, one local circuit for each telephone-
line and normally open at one place only on

each board, each local circuit composed of a

return-wire common to all and of a wire

the local-circuit openers in succession, local-
circuit openers, arranged one on each board

for each local circuit and constructed to anto-

matically open its local cireult when connec-
tion is made with any switch of theline, signal

devices at each board and local-cireait closing
apparatus for closing the local circuits at the

place where they are normally open, substan-
tially as and for the purposes set forth. |

3 “Two or more mulitipleswitch-boards, each
provided with a switch for each subscriber’s
line,
ers, one opener for each line on each board,
local circuits arranged substantially as speel-
fied and passing successively through thelr
local-circuit openers, local battery, test-plates,
testing plugs or devices, and signal - instru-

‘ments,all arranged and operating sabstantially

as and for the purposes set forth.

1. Twoor moremultiple switch-boards with
telephone-lines connected therewith and pro-
vided with switching apparatus on each board
for each telephone-line, in combination with lo-
cal try-circuits, one for each telephone-line
andindependent therefrom, local. circult open-
ers arranged one on each board for each local
circuit and constructed to automatically open
its loeal circuit when the telephone-line to
which it belongs is in use at its board, test-
plates arranged one for each local circult on
each board and insulated from the rest of the
apparatus,exceptby circuit-wires,asdescribed,
testing apparatuas, and signal-instruments at
each board, local battery, and local circuits,
arranged as specified, all substantially as and
for the purposes set forth. -

5. A spring-jack switch adapted to recelve
a wedge or plug and provided with two. pairs
of contact points or pileces, each pair insulated
from the other and both opened by the inser-
tion and closed by the withdrawal of the plug,
a1l constructed and arranged substantially as
specified, whereby the wedge or plug,when in-

serted into the switch, will break the contact i

adapted to

in combination with local-cireult open-

hetween the points or pieces of both pairs, and

when withdrawn the contact between the

points of both pairs will be automatically es-
tablished. | | |
6. A spring-jack switch adapted to receive

70

a wedge or plug, and composed of two pairsof -

contact points or pieces, each insulated from
the other and from the frame-work and both
opened by the insertion and closed by the
withdrawal of the plug, in combination with
a metal frame-work which supports the parts
and receives the plug, whereby when the plug
is inserted into the switch the contact be-
tween both pairs is broken, and when the plug
is withdrawn the contact between both 1s au-
tomatically established.

7. A spring-jack switch provided with two

79

O

pairs of contact points or pieces, each pair in-

sulated from the other and both opened by

the insertion and closed by the withdrawal of
the plug,
be inserted into the switch, con-
structed and arranged substantially as de-
seribed, whereby the wedge or plug, when 1m-

serted into the switeh, will’break the contact
between the points or pieces of Loth pairs,
and the metal part of the plug will be 1n con-
‘tact with one of the points or pieces, and when

the plug is withdrawn the contact of each pair
will be antomatically established.

8. A spring-jack switeh provided with two
pairs of contact points or pleces, each pair in-
sulated from the other and from the frame-
work and both opened by the insertion and
closed by the withdrawal of the plug, in com-
bination with a metal frame adapted to sup-
port the parts of the switch and receive the
plug and a wedge or plug acdapted to be in-
serted into the switch, constructed, arranged,
and insulated substantially as described,
whereby when the wedge or plug is Inserted
into the switeh the contact between both pairs
of points is broken, and the metal part of the
plug is in contact with one of the points or
pieces, but is insulated from the frame-work,
and when the plag is withdrawn the contact
between both pairs of pointe is automatically
established. | |

9. Thecombination, withamain-line spring-
jack switch, of an insulated movable picce
operated thereby to open a pair of local con-
tact-points on the insertion of the plug, where-
by a loeal-circuit contact may be broken by
the insertion of a plug into the main-line
switeh, substantially as shown and described.

10. The combination, with a main-line
spring-jack switch and its plog, of a clrenlt-
opener provided with contact-poinis and
controlled by the movable piece of the switch

in combination with a wedge or plug

35
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to open the contact-points on the insertion of
the plug, whereby the contacts between the
points of the switch and between the points of
the key are both opened when the plug is in-
serted into the switch and are Dboth closed
when the plug is withdrawn from the switch.

11. In a spring-jack switch, a metal piece

13(:
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or socket adapted to receive the plug or | electrical connection with the movable piece,
wedge, in combll}amon with a contact-point | but is insulated from the contact-point and 10
insulated from said piece or socket, a mova- | the metal socket, substantially as and for the
ble contact-piece arranged in contact with said | purposes set forth., | |

5 point normally, or when the plug is not in- | o MILO G. KELLOGG.
serted, and a plug or wedge, constructed sub- Witnesses: -
stantially as shown and described, whereby | = WaArrLAcE I.. DE Worrw,

when the plug is inserted its metal part is in CALVIN DE WoLT.
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