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* SPECIFICATION forming part cf Letters Patent No, 542,262, dated July 9, 1895,
. Application filed Decamber 21, 1889, Serial No. 384,619, (No model) k

To all whom it may concern: :

Be it known that I, MiLo G. KELLOGG, of
Chieago, Illinois, temporarily  residing at
Stuttgart, in the Empire of Germany, have in-
vented certain new and useful Improvements
in Multiple Switchboards for Telephone-Ex-
changes, of which the following is a full, clear,
concise, and exact description, reference be-
ing had to the accompanying drawings, form-
ing a part of this specification. -

My invention relates more especially to the
maultiple-switchboard system described in my
Patent No. 808,315, dated November 18,1884,
and similar systems. : :

+ It consists' of a compound spring-jack
switch, hereinafter described and claimed, de-
signed. to be used in the switchboards of the
central-office of a telephone-exchange. - The
organization whereby the two pairs of con-

tactsare operated on the insertion of aswitch--
plug is, however, novel aside from any par--

ticular system to which the switch may be
adapted, and though I show and describe the

switch in connection with a particular system |

I donotlimit myself to the special connection
of the contaects in my switch, whereby the de-
sired operations in the particular system
shown herein are accomplished. '

In the accompanying drawings, represent-
ing-my invention, Figure 1 represents a side
view of sections of two multipleswitchboards,
to which the same lines are connected, and a
diagram of the local circuits, connections, and
test apparatus to be used with them. Fig. 2
shows an edge view of one of the switches.
Fig.3showsa switch-plugadapted for use with
the switches. e

In the drawings like
the same letters of reference. . k

I place as many boards in the central office
as are found necessary or desirable in order
to operate theexchange. On each board is a
spring-jack switch for each- line of the ex-
change. '

A A’arebrokensectional viewsof the frame- |

works of the switchboards adapted to receive

the spring-jack switches. -
.lis the metal frame of the switch, having

a hole through ita front and adapted to receive

so a switch-plug and operate the switch parts.

d is & metal contact serew or point passing

parts are indicated by

through the frame ! and insulated from itby
the insulation ¢, which also.-passes through [,

€ is'a contact spring or piece, which is also .

insulated from the metal frame [, and isin
contact with the point b of serew d when the
‘wedge or plng is ngt inserteq ‘into the switch.
When the wedge or plug is inserted into the
switch the contact between point b and spring
e is broken, as shown in board A’. K

b and e are a pair of contacts, and as I use
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them in opening and closing a subscriber’s

telephone-line I call them the main line con-
tacts of my switch., _

% is a connecting-piece in electric connec-
tion with screw d. =

h is a contact-point, in this instance con-
nected with the metal frame of the switeh, as
shown, : ' '

£ i8 & contact spring or piece, which is in-

sulated from the frame [, and also from the
contact-spring e, and is in contact with the
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point & when the wedge or plugis inserted .

into the switch. When a wedge or plug is

not in the switch, the contact between the .

point A and spring f is open, as shawn.
h and f are a pair of contacts, and as I usc
them-in opening and closing a local cirenitin

my multiple switch-board system; I call them .

the “loeal” contacts of my switeh, -

g is an insulating-piece attached to spring
e, to maintain the insalation betwéen ¢ andf
and tocrowd the spring finto connection with
point 7, when by the insertion of the plug
the springeis crowded away from the point b,

. f''is a connecting-pieee in electric connec-
tion with spring f. :

U is a conneeting-piece in electric connee-.

tion with the framework /. )

m’ym’’, and m’”’ areinsulating-pieces,which
insulate springs e and f from each other and
from the frame .. An extension of [ passes
through these pieces and has a serew-thread
cut on it. 7 is a nut which fits this thread
and holds the parts in place, as shown.

I have shown a plug inserted into the right-
‘hand switch shown on board A’. '

Fig. 3 shows a wedge or plug adapted for
use with my spring-jack switeh. C is the
handle of the plug, and is made of some in-
sulating material, as.hard rabber. C’is a
solid metal cylinder with round end, asshown.
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C'’ is a rubber eylinder surronuding the me-
tal cylinder, except at the rounded end, as
shown. D is a flexible insulated conducting-
cord in. eleciric connection with the metal
cylinder G’ through the metal strip E,

It will be seen that when there is no plug
in the switch there is electric contact between
ths points b and ¢, and that the points / and
fare open to each other, aud also that the
switch-frameis insulated from all these points
except the contact /& thereon.

It will also be seen that when a plug is in
the switch the electric contact between b and
eis broken, and that the contact between h
and f' is made, and that the metal eylinder of
theplugisin contact with thespring e and that
the metal switeh-frame is insulated from the
parts b ¢ and the plug-contact, and is in eon-
nection with fthrough the contact A.

The point b and spring e, with the plagand
cord, constitute the main-line switch in my
system. The point A aud spring f, whereby
the local cirenit isantomatically closed by the
insertion of the plug for switching the main
line, constitute a local circuit-closer. The
metal switch-frame [, being always insulated
from the other working parts of the switch,
except the contact £, when a plug is inserted,
and from the plug, except through the ar-
rangement of circuits hereinaftershown, con-
stitutes a test-plate in my system of multiple
switchboards, and I call its front end, which
extends to the front of the board, a “test-con-
tact,” and this test-contact is in electrieal
connection with the point A.

T are the test-plugs, and ¢ are the test-re-
ceiving instruments, one plug and one instra-
ment for each switeh-board.

B B are test-batteries.

‘The connections of the main lines through
the main-line contact-points on the several
boards are as shown.

I have not represented the operator’s cord
system and apparatus in detail, as well-known
forms'df apparatus may be used for switching
.the lines. : _

The loeal test circuits and connections are
as follows: All the contact-pieces f f of the
switches cn the several boards are connected
togetherand are connected to oneside of each
of the test-receiving instruments. All the
metal frames of the switches of a.line (to
which are electrically connected the contact-
nieces h of their respective switcues) are con-
nected together. To the other side of each
test-receiving instrument from that mea-
tioned above is connected its test plyg or de-
vice by a cord of such length that the plag
can readily be brought into contact for testing
with any metal piece [ at its board. In the
cireuit of each test-receiving instrument be-
tween its test-plug and the point where it is
connected with the group of contact-pieces f

'f of the exchange is an electrie battery,

When a line is tested at any board by the
test-plug being applied to the metal frame ]
of the line tested and the line is switched at
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any board the test-receiving instrument will
sound or respond, the test-cireuit being com-
plete through the frame of the switch tested
to the frame of the switch that is switched or
plugged and its pair of local contacts h f to
one side of the test-battery B. ‘Whenon the
test being made the line is not switched there
is no eomplete circuit, noneof the contacts /s
[ being closed, and the instrument will not
sound or respond.” Thé operator ean there
fore determine on testing whether or not any
line is switched for use. :

By the construction and arrangement of the
parts as shown and described above the
switch and test apparatus is less complicated
and is morecondensed than is found in other
apparatus constructed for use in multiple-
switchboard systems which have independ-
ent local test-circaits for the lines.

I claim as wy invention—

1. A spring jack switeh, adapted to receive
a ‘switch-plug, consisting of a metal frame
through the front of which is the switeh hole,
a contact spring or piece placed with its
lerigth parallel to the axis of the hole, a sec-
ond-contact spring insulated from and paral:
lel with the first contact-spring and operated
by it to be pressed into ¢ontact with a contact
point or piece while 'a plug is in the switch
hole, substantially as set forth. .

2. A spring jack switch, adapted to receive
a switch plug, consisti.g of a metal frame
through the front of which is theswitch hole,
a contact-spring or piece insulatel from the
metal frame and placed with its length paral-
lel to the axis of the hole, and a second con-
tact spring or piece insulated from the first
contact-spring and normally insulated from
the metal frame, placed parallel to said first
spring and operated by it to be pressed into

connection with said metal frame while a plug.

isin the switch hole, substantially asset forth,

3. A spring jack switch, adapted to receive
a switch plug, counsisting of a metal frame
through the front of whichis the switch hole,
& contact-point insulated from the metal
frame, a contact-spring or piede. insulated
from the metal frame, placed with its length
parallel to the axis of theswitch hole and nor-
mally in contaet with said contaect-point,and
4 second contact-piece or spring insulated
from the first contact spring normally insu-
lated from the metal frame, and placed paral-
lel to the first spring, said first spring being
operated by the plug, on its insertion, to be
pressed away from its normal connection with
1ts eontact-point and to press the other con-
tact - piece into counection with the metal
frame, substantially as set forth.

4. In aspring jack switch, a contact-spring
or piece placed with its length parallel to the
‘axisof theswiteh hole,asecond contact-spring
or piece insulated from and parallel with the
first contact spring and a contaet-point nor:
mally insulated from both contact-springs
said switeh being adapted toreceive a switch
plug, which on its insertion, moves the first
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. point, substantially as set forth.
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contact-spring which presses the second con-
tact-spring into connection with said contact-

5. In a spring jackswiteh, a conltaetfspi'ing

or piece placed with its length parallel to the-

axis of the switeh hole and normally in con-
tact:with a contact-point, a second contact-

. spring or piece placed .parallel to and insu-
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lated from the first spring, and another con-
tact-point normally insulated from the rest,
said switch being adapted to receive a switch
plug, which on its insertion, moves the first
contact-spring away from its contact-point

-with whieh it is normally in contact, and

pressesthe second contaet spring into connec-
tion with said other contact-point, substan-
tially as set forth. : L

6. In a spring jack switch, a metal frame
extending to the front of the switeh board
and through the front of which is a switch
hole, & contact-spring or piece placed with its
length parallel to the switech hole, a second
contact-spring or piece insulated- from and
parallel with the first contact-spring and nor-
mally insulated from the metal frame, said
switch being adapted to recejve a switch plug
which, on _its iusertion, moves the contact-
spring, and said contact spring when thus
moved presses the contact-piece into connec-
tion with the metal frame, substantially as

- set forth.
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7. In.a spring jack switch, a metal frame
extending to the front of the switeh board
and through the front of which. is a switeh
hole, a contact spring or piece placed parallel
to the switch hole and insulated from the

metal frame a contact point with which said

spring is-normally in contact, and a second
contact spring or piece insulated from the
first contact spring and also normally insu-
lated from the metal frame, said switch be-
ing adapted, to receive a switch-plug, which
on its insertion moves the first contact spring
away from its pormal connection with said
contact-point, and presses the second contact
sprifig inte connection with the metal frame,
substantially as set forth. :

8. In a spring-jack switch, a contact spring
placed with its length parallel to the switch

hole, a second contact spring insulated. from'

and parallel with- the first countact spring, a

- ctontact-point normally insulated from: the
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second contact-piece and elecirieally con-
nected with a metal test contact piece on the
front of the switch -board, said switch being
adapted to receive a switch-plug which on ita
insertion, moves the first contact-spring and

presses the second contact spring inte con--

nection with said contact-point, substantially
as set forth. ’ : a o

" 9.-In aspring jack switch,a contact spring
placed with its length- parallel to the switch
hole, a contaect poiny with which the spring is
normally in eontact a second contact spring
orpi:-«einsulated from the first contact spring

and placed parallel to it, and a ¢ontact point

ndrma.ﬂy insulated from the second contact

spring,and a test-piece placed on the frout of
the switch -board with which ‘the last hamed

.contact point is electrically connected, said

switch being adapted to receive a switch-plug

which on its insertion, moves the first spring.

away from its normal connection with.its con-
tact-point and presses the second contast-
piece into connection with its contact point,
substantially as set. forth. " - o

10. The combination of the frame-work hav-

ing a hole therein,. a metal switch -frame

mounted on said frame-work with one ond in

the hole and having insaid end a switch hole'

for the reception of a switch plug, two insu-
lated contact-pieces or springs carried by said
frame, an insulated contact point also carried
by the metal frame and with which one of
3aid springs is normally in contact, and an-
other contact point also carried by said metal
frame with which the other spring is normally
out of ‘contact, the arrangement being such
that when a switch plug is inserted one con-
tact spring moves out of contact with the
point with which it is normally in contact,
and the other spring moves into contact with
the point with which it is normally out of con-
tact. i :

11. The combination of the frame-work hav-
ing a hole therein for theingertion of a switch
plag, two contact-pieces or springs insulated
from each other, arranged in the rear of the
frame-work parallel, or subatantially so, with
the axis of the switch hole, a contact point
with which one of the springs is normally in
contact and another contact point with which
the other spring is normally out of contaet, the
arrangement being such that when a switch
plug is inserted one spring is pressed- out of

contact with its contaet-point and the other.

into contact with its contact point. -

12. The combination, of the frame-work hav-
ing a hole therein for the insertion of a switch
plug, two contact yieces or springs, insulated
from each other; arranged in the rear of the
frame-work, paraliel, or substantialiy so, with
the axis of the switeh hole an insulated con-
tact point upon which one of the springs bears,
and another eontact point also insulated from
both springs and with which the second con-
tact spring is normally out of contact the ar-
rahgement being sucli that when a plug is

‘inserted into the switch hole, one spring is

pressed out of contact with the point against
which it normally bears, and the other spring
is pressed into contact with the point with
which it is normally out of contact.

13. The combination, of the frame-work hav-
ing a hole therein for the insertion of a switch
plug, two contact pieces or springs, insulated
from each other,arranged in rear of the frame-
work, parallel, or substantially so, with the
-axis of the switch hole, an insulated -contact

point upon which one of the §prings normally

bears, another contact-point with which the

-other spring is normally out of contact, and
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a metal test piece or cantact at the front of
the switeh board with which piece the last
named contact is in electrical connection.
14 Tnaspring jack switch the combination,
with the frame-work of theswitch board, two

insulated contact-pieces or springs arranged-

in rear of the frame-work parallel with each
other, or substantially so, and at right angles
to the plane of the face of the frame-work, a,
contact point agdinst which one of the springs
normally bears, and another contact point
with which the other spring is normally out
of contact, of a switch ‘plug, adapted to be

inserted into the switch, the arrangement be-
ing such that when the plug is inserted one
spring is pressed out of contact with the con-
tact point against which it normally bears,
and the other spring is pressed into contact
with the contact point with which it is nor-
mally out of contact.

In witness whereof I hersunto subseribe my
name this 29th day of November, 1889,
MILO G. KELLOGG.
Witnesses: v

KEMIL ABENHEIM,
MARGARETHA PRIEHL.
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