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To all whom it may concerr:

Be it known that I, LoUIs JOHNSTON, a ¢iti-
zen ol the United States of America, residing
at La Crosse, inthe county of La Crosse, in the
State of Wisconsin,have invented certain new
and useful Improvements in Electrie - Tele-
phone - Circuit - Changing Attachments for

Central Stations, of whleh the following is a

specification.

1The invention relates, primarily, to the
cam mechanism by which the circuit connec-
tion and disconnection of a telephone with
and from different lines may be effected.

T'he object of the invention is to change
the respective telephonic circuits through the
medium of a single circuit -changing cam
which controls all of the contacts which may
be interposed 1n said circuits.

‘The invention will be first described, and
then specifically pointed out in the claims.

In the devices now used in the art for the

purposes to which the invention is adapted.

a material difficulty or obJectlon to be over-
come 1s that the material used in their con-
struction is attended with so much friction
that atter the cams have beenin use forashort
time they become worn out and the intended
contacts are imperfectly made and ‘cut-
outs ” thus caused. It is one of the objects
of the present invention to overcome this de-
{iciency, and this 1s 1n a large measure accom-
blished by the improved eon%ru ctions of my
circuit-changing cam.

The mventwn is fully and elem]y 1llus-
trated in the accompanying drawings, where-
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Ifigure
proved circuit-changing ¢am mechanism de-
tached from the circuit connections. Iig. 2
is an inverted plan view of the circuit-chang-
ing cam. Fig. 3 is a diagrammatic view of
the invention interposed in a circuit using a
cenerator having two lines or complete me-

tallic circuit. Kig. 4 1s a diagrammatic view
of the invention as ébpphed to a grounded cir-

cuib.

It will be premised that in the d rawings in

- Fig. 1 but a single cn*euzt changing cam Wlth

‘0

1tS eonneeuons 18 shown but the casing or

suppor ting-box is shown as being adapted to |

1 is a perspective view of my im-

recelve a number of the devices which, being
duplicates of each other, the uweutmn wﬂl
be readily understood, so as to be operatively
applied by the desecription of a single appa-
ratus and its assomated mechanism and cir-
cuits.

Referring to the drawings, A designates a
box or casing made of hard rubber or other
suitablenon-conducting material and consist-
ing of topand bottom plates12, connected and
supported by side pieces or plates 3 4, the
casing being of such size and dimensions as to
adapt 1t to take and support any requisite
number oi circuit - changing mechanisms.
The casingis preferably made with open ends.
In the top or cover 1 of the casing are formed
the desired number of transversely-arranged
slots 5, constituting guide-slots in which the
arm or shank of the cam-operator lever
moves. ‘

B designates a circult-changing cam made
of suitable non-conducting material and of

such length and breadth as to operatively

contact or press upon the contact-springs of
the respective circuits to be made and broken
through the instrumentality of the depres-
sions and elevations formed in and on 1ts un-
der face. On the under surface of this ecir-
cuilt-changing cam are formed a plurality of
cam ribs or lngs 15 14 15 16 17 18 19 and of
course havingintermediate corresponding de-
pressions, substantially as seen in Kig. 2 of
the drawings, the purpose being that the cam
ribs or lugs shall serve as contact means to
elfect the contact of the circuit-contact springs
and that when the circuit-changing cam is
shifted to make and break other circuits the
springs shall have room to move upward and
out of contact into the recesses or depressions
and break the cireuits, as hereinafter will be
more fully specified. The circuit-changing

cam B is supported on rods 8 &', which slide -
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in suitable bearings 0%, formed in the sides of

the casing, so that the circuit-changing cam
may be shifted or reciprocated across the cas-
ing and into and out of contact with the de-
sired contact-springs.

On the upper face of the circuit-changing
cam is formed orsecured a rack-gear 9 of such
length as to move it the required distance
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endwise in etther direction. In the casing is
secured a suitable hanger 10, in which is ful-
crumed a lever 11, the bar or handle of which
projects through a guide-slot in the cover of
the casing and may be provided with a hand-
piece 11" for the grasp.

On the lower end of the switeh-lever is
formed or secured a segmental gear 12,which
engages with the rack-gear 9 on the cireuit-
changing cam to move it into and out of con-
tact with the contact-springs of the circuits
to be made and broken. FEach lever passes
through or alongside of a curved locking-
plate p, provided with suitable recesses r 7' 7%,
engaged by a spring-tongue ¢, carried by the
lever, whereby the lever and cam will he held
1 each one of the three positions to which
they may be moved to make and Dbreak the
respective circuits.

It will be perceived that by shifting the le-
ver the eircult-changing cam is moved trans-
versely across the casing and into and out of
contact with the springs, making and break-
mg the required circuits.

In the bottom of the casing are secured a
number of contact springs or pieces «, 0, ¢,
d, e, and f, having one arm overlying the floor
of the casing and having the other arm de-
pendingand projecting through the floor,sub-
stantially as shown, and connected, respec-
tively, to a circuit-wire forming one of the
circuits. Inasimilarmannercontact-springs
', U, ¢, d, e, and " are provided,which over-
lie the first-mentioned series « to 7, inclusive,
and having one arm extended through the
floor of the casing and the circuit-wire of the
other Irmb or line of the respective circuits
connected thereto. The contact-arms of the
upper series of contact-springs are preferably
curved upward, as shown, so that the cam-
Ings on the cireunit-changing cam will bear on
the arch of the curves and press the free ends
of the springs,which normally stand free from
the lower contact springs or pieces, down into
contact therewith to complete or make the
desired circuits.

It will readily be perceived that any form
may be given the upperseries of springs which
will adapt them to be pressed down by the
cam-lugs on the circuit-changing cam.

The respective pairs of contacts are ar-
ranged in two parallel longitudinally-alined
series, and the under surface of the eam has
its projections and depressions in two series
at opposite sides of a central longitudinal
line, so that the cam will overlie and operate
all of the upper contacts of a single mechan-
1Ism, as set forth in the description of the re-
spective circuits.

In Fig. 3 of the drawings the invention is
shown in diagrammatie illustration as in op-
erative association with a dynamo-generator
system of circuits, and reference being there-
to had 1t will be seen that when the cireuit-
changing cam is in primary or normal posi-
tion, being that as shown in Fig. 1 of the
drawings, the cam-lugs 13 16 on the cirenit-
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changer cam are in engagement with contacts
a ¢ and ¢ ¢, which are pressed in contact,
thus closing and completing the plug-and-
cord circuits used when persons on these line
connections are conversing, through wire w
from ¢ to ¢ and from o' through wire
through plugs by wire w®, to contact ¢'.

1o make the cireuit required for the opera-
tor’s talking-circuit, the circuit-changing cam
is shifted a step to the left, so as to hring cam-
tugs 18, 15, 16, and 19 on the springs to close
contacts ¢ o', b0, ¢ ', and 1 ', a eivcuit be-
ing thus made through a ' " w?to ¢ ¢, wire
w?to b0, from O’ by wire ! to transmitter T,
thence by wire 1 to contacts /', and by wire
w' to ¢ ¢,

When the operatorshiftsthecireuit-chang-
Iing cam to malke the first ““ringing-circuit,”
1t 18 moved another step to the left to hring
cam-lug 16 to close ¢ ¢/, Iug 18 to close e ¢,
and lug 17 to close d '. A circuit is then es-
tablished from the generator G Ly wire ",
through ¢’ e, wires % % to ¢, the other side
of the circuit being from the generator G by
wire w”, through ' d, wire % to wire ¢, and
then by wire w? to ¢'.

When 1t is required to move the circuit-
changing cam to establish the second ring-
ing-cireuit, it is moved a third step to the left
to bring cam-lugs 14, 17, and 18 to close con-

?

genecrator (&, through wbe e’ wiwdw to a, and
from generator by wire «Y, through contaects
' w1’ to a, thus completing the eireuit.

T'ne invention is equally well adapted to a
grounded circutf, as 1s illustrated in Ifig. 4 of
the drawings. Itwill be observed thatin this
demonstration thecontacts 77 and their con-
nections have Dbeen omitted because their
serviee has been substituted by the ““ ground”
at the transmitter. WWhen the circuit-chang-
ing cam 18 at normal position in this arrange-
ment, the cam-lugs 13 and 16 are carried over
the contacts ¢ ¢ and ¢ ¢, closing them, and
the line 1s by « through wire 1 to plug, from
plug to plug by ground, from plug to wire '
to ¢, and from ¢ to ¢’ by wire «* through ring-
off drop. - When the operator connects up the
talking-circuit in this instance, he moves the
circuit-changing cam from normal pesition to
bring cam-lugs 13, 1.4, and 10 to close contacts
a «',b 0, and ¢ ¢/, making a cireuit from ¢ by
1w to plug I, from ¢ by wire ' to plug, from ¢/
to ¢ by 2%, and through 0 0’ by v 1t through
transmitter to ground.

When the first ringing or call circuit is
made, the operator moves the circuit-chang-
ing cam to bring cam-lugs 16 17 18 to closc
contacts cc', d d', and e¢. VWe then have
circuit from generator by wire 1° to contacts
¢ e, thence by w«* to contacts ¢ ¢, and by
wires w* and ' to plug and ring-oft drop to
ground.

Y hen the operator shifts the cireunit-chang-
mmg cam to the third position, being the see-
ond ringing position, the cam-luges 13 and 17

are moved on the contacts a o’ and d d to

tacts a o', d d', and ', making a cirecuit from -
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close them, and the circuit is made from gen-
erator by wire 27, through d d' to a, then to
w, to plug, and from a by 1e* to ring-off drop
and around.

1t 1s readily understood that such of the
upper series of contact-springs remaining un-
used in any of the eircuits deseribed lift by
their resiliency into the depressions in the
face of the circuit-changing cam, and while
in this position for ‘Lhe lee being form no
part of the eircuits in use.

The operation has been specifically stated

1 the description respecting the manipula-

tion of the circuit-changing cam and in the
statements relative to making and breaking

- the required circuits, and it will readily be
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perceived from these sources that the con-

nection to the line of a called subscriber is
made, as usual, by inserting the proper plug
in the line to be connected 13]101 ewith.

What I claim is—

1. In an electric-circuit- changing mechan—
1sm, the combination with a non- conduetmw

cam having a series of recesses in its WOIL-

ing face and teeth or projections between
said recesses, of a series of pairs of contacts
arranged one in advance of the other in a
plane parallel with the said working face;
one member of every pair at the same side
of the series normally tending to spring away
from its opposed mating member and toward
the said working face “of the cam, whereby
as the cam is moved predeter mined distances
certain of said contacts will spring into the
cam-recesses and certain others will bemoved
into contact with their mates to make and
break the determined circuits, substantially
as described. |

2. The combination with the circuit-chang-
ing cam herein described, composed of a non-
eonductmﬂ body formed with cam-lugs and
depressions on 1ts under face, supporting-

rods projecting from the ends of the body, a

rack-gear on its upper face and a lever hav-
ing a segmental gear meshing with said rack,
of a series of pairs of contacts all controlled
by said pro;;(,ctlons and depres&mns on the
BELH:I

The combination with a reciprocating
Glr cmt changing cam having projections a,nd

~depressions on its under face_, of a series of
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pairs of contact-springs arranged in longitu-
dinalseries underthecam; whereby when the

~cam 18 moved longitudinally a predetermined

distance certain of the upper springs will be
depressed by the cam-projections into con-
tact with the lower mating contact springs
or pieces and the upper springs of certain

pairs of contacts will spring upwardly into

the cam-recesses outof contact with their mat-
ing contact springs or pieces.

4. "I'he combination with a reciprocating
circuit-changing cam provided.on its under

side at opposite sides of its longitudinal cen-

ter with alternately-arranged projections and
depressions, of two longitudinally-alined se-

ries of pairs of contact-springs under said-

cam and in the path of its two sets of projec-
tions and depressions.

5. In an electrice-telephone-circuit-chang-
ing mechanism, the combination with the
talking, call, and reply circuits having a series
of pairs of contacts arranged side by side in
the same plane, one member of each pair at
the same side of the series tending normally
to spring away from its mate, of a non-con-
ducting cam having its working face overly-
ing Smd series of eontcmts and formed therein
mth parallel series of recesses and interven-
ing teeth or projections; whereby as the cam
1S moved predetermined distances certain of
the contacts willspring away from their mates
into the recesses while others will be moved
by the cam teeth or projections into contact
with their mates to brzak and make deter-
mined circuits, substantially as deseribed.

6. In an electric-telephone-circuit-chang-
Ing mechanism, the combination of a system
of telephonic cirecuits having spring-contacts
Interposed therein, one set or series of said
contacts consisting ol arched springs, a re-
ciprocating circuit-changing cam formed with
lugs and intermediate depressions on its un-
der face,whereby any one of the determined
circuits may be made and broken, and a le-
ver to shift the circuit-changing cam.

7. In an electric-telephone-circuit-chang-
ing mechanism, the combination with the
lower contact-pieces ¢, b, ¢, d, e, f, having con-
nectlion respectively to wires forming one side
of the mremt and the upper contact-springs
a', b, ¢, d, e, and ', having connection re-
speetwely to wwes forming the other side of
the circuit, and tending 1101*1’113,11}7 to spring
away from their mating lower springs of a

longitudinally-reciprocating circuit-changing

cam B made of a suitable non-conducting
material, formed with lugs on its under face
to normally hold the talking-circuit through
contacts a a’, ¢ ¢, by depressing springs o/,
¢, and lugs and depressions also on its lower
face to open and close other circuits in the
operative series by depressing certain of the
upper springs and allowing others of such
springs to move up into said depressions.

S. In combination with the contact pleces
a b c def, the contact-springs o' b’ ¢’ d' e f/,
and circuits connecting the same in series, of
a circuit-changing cam composed of a suib—
able non-conducting material formed with
lugs and depressions on its under face dis-
posed to bear on and release the contact-
springs and make and break determined cir-
cuits, and having a rack-gear on its upper
face, sliding supports or bearings to sustain
the circuit-changing cam, and a suitably-ful-
crumed lever formed with a segmental gear
to engage the rack on the circuit-changing

cam to 1*601p1*oca,te 1t.
9. In electric-telephone-switch circuits, the

circuit-changing cam herein described, com-

prising a non- conductmﬂ‘ casing A, contact-
pieces ¢ b ¢ d e f, in the “floor of the casing
and having connection respectively to one
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side of the circuits, arched contact-springs ¢, | transversely across the casing, a lever ful-

b'c' d e f in the floor of the casing arranged
to confact with their free ends the said con-
tact-pleces and having circult-wires con-
5 nected thereto, a circuit-changing cam B
formed with a plurality of lugs and depres-
sions on its under face, and a rack-gear on
its upper face, sliding rods arranged in bear-
ings in the sides of the casing whereon the

10 circuit-changing cam is supported to move |

crumed in the casing and formed with a seg-
mental gear on its lower end to engage the
rack on the circuit-changing cam and oper-
ate the same.

LOUILS JOHNSTON.

VWitnesses:
GEORGE H. (zORDON,
MARION . ANDERSON.
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