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UNITED STATES PATENT OFFICE. 

LOUIS JOHNSTON, OF LA CROSSE, WISCONSIN, ASSIGNOR OF THREE-FOURTHS 
TO WILLIAM W. CARGILL, FRANK P. HIXON, AND GEORGE H. GORDON, 
OF SAME PLACE. 

OPERATOR'S SWITCH FOR TELEPHONE EXCHANGES. 

SPECIFICATION forming part of Letters Patent No. 585,915, dated July 6, 1897. 
Application filed March 13, 1897, Serial No. 627,307. (No model.) 

To Cult, Luhon, it naily concer. 
Beit known that I, LOUIS JoHNSTON, a citi 

Zen of the United States of America, residing 
at La Crosse, in the county of La Crosse, in the 

5 State of Wisconsin, have invented certain new 
and useful Improvements in Electric - Tele 
phone - Circuit - Changing Attachments for 
Central Stations, of which the following is a 
Specification. 

I O The 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. 
The object of the invention is to change 

I5 the respective telephonic circuits through the 
medium of a single circuit - changing cam 
which controls all of the contacts which may 
be interposed in said circuits. 
The invention will be first described, and 

2O 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 objection to be over 
come is that the material used in their con 

25 struction is attended with so much friction 
that after the cams have been in use for a short 
time they become worn out and the intended 
contacts are imperfectly made and “cut 
outs’ thus calised. It is one of the objects 

3O of the present invention to overcome this de 
ficiency, and this is in a large measure accom 
plished by the improved constructions of my 
circuit-changing cam. 
The invention is fully and clearly illus 

35 trated in the accompanying drawings, where 
in 

Figure 1 is a perspective view of my im 
proved circuit-changing cam mechanism de 
tached from the circuit connections. Fig. 2 

4o 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 
generator having two lines or complete me 
tallic circuit. Fig. 4 is a diagrammatic view 

45 of the invention as applied to a grounded cir 
cuit. 

It will be premised that in the drawings in 
Fig. 1 but a single circuit-changing cam with 
its connections is shown, but the casing or 

o supporting-box is shown as being adapted to 

receive a number of the devices which, being 
duplicates of each other, the invention will 
be readily understood, so as to be operatively 
applied by the description of a single appa 
ratus and its associated mechanism and Cir- 55 
cuits. 
Referring to the drawings, A designates a 

box or casing made of hard rubber or other 
suitable non-conducting material and consist 
ing of top and bottom plates 12, connected and 6o 
Supported by side pieces or plates 3 4, the 
casing being of such size and dimensions as to 
adapt it to take and support any requisite 
number of circuit - changing mechanisms. 
The casing is preferably made with open ends. 65 
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 
OWeS. - 7 O 
B designates a circuit-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. 75 
through the instrumentality of the depres 
sions and elevations formed in and on its un 
der face. On the under surface of this cir 
cuit-changing can are formed a plurality of 
cam ribs or lugs 131415 1617 1819 and of So 
course having intermediate corresponding de 
pressions, substantially as seen in Fig. 2 of 
the drawings, the purpose being that the can 
ribs or lugs shall serve as contact means to 
effect the contact of the circuit-contact SpringS 85 
and that when the circuit-changing calm 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 circuits, as hereinafter will be 9o 
more fully specified. The circuit-changing 
cam B is supported on rods 8 S', which slide 
in suitable bearings b°, formed in the sides of 
the casing, so that the circuit-changing cam 
may be shifted or reciprocated across the cas- 95 
ing and into and out of contact with the de 
sired contact-springs. 
On the upper face of the circuit-changing 

cam is formed or secured a rack-gear 9 of Such 
length as to move it the required distance IOO 
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end Wise in either direction. In the casing is 
secured a suitable hanger 10, in which is full 
crumed a level 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 I1" for the grasp. 
On the lower end of the Switch-lever is 

formed or secured a segmental gear 12, which 
engages with the rack-gear 9 on the circuit 
changing cam to move it into and out of con 
tact with the contact-springs of the circuits 
to be made and broken. Each lever passes 
through or alongside of a curved locking 
plate p, provided with suitable recesses ' ' ', 
engaged by a Spring-tongue l, carried by the 
lever, whereby the lever and cam will be held 
in each one of the three positions to which 
they may be noved to make and break the 
respective circuits. 

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

In the bottom of the casing are secured a 
nunnber of contact springs or pieces C, b, c, 
(l, e, and f, having one arm Overlying the floor 
of the casing and having the other arm de 
pending and projecting through the floor, sub 
stantially as shown, and connected, respec 
tively, to a circuit-wire forming one of the 
circuits. In a similar manner contact-springs 
(t', l', c', d', e", and fare provided, which over 
lie the first-mentioned series a to f, inclusive, 
and having one arm extended through the 
floor of the casing and the circuit-wire of the 
other limb or line of the respective circuits 
connected thereto. The contact-arms of the 
upper Series of contact-springs are preferably 
Curved up Ward, as shown, so that the cam 
lugs on the circuit-changing cam will bear on 
the arch of the curves and press the free ends 
of the Springs, which is or mally stand free from 
the lower contact springs or pieces, down into 
Colltact there with to complete or make the 
desired circuits. 

It will readily be perceived that any form 
may be given the upper series of springs which 
Will adapt them to be pressed down by the 
cam-lugs on the circuit-changing can. 
The respective pairs of contacts are ar 

ranged in tWO parallel longitudinally-alined 
Series, and the under surface of the cam 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 
ism, as set forth in the description of the re 
spective circuits. 

In Fig. 3 of the drawings the invention is 
shown in diagrammatic illustration as in op 
erative association with a dynamo-generator 
System of circuits, and reference being there 
to lhad it will be seen that when the circuit 
changing calm is in primary or normal posi 
tion, being that as shown in Fig. 1 of the 
drawings, the calm-lugs 1316 on the circuit 
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changer cam are in engagement with contacts 
C (t' and c c', 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 at 
from C to c and from ?t' through wire t', 
through plugs by Wire l', to contact, c'. 
To make the circuit required for the opera 

tol's talking-circuit, the circuit-changing cam 
is shifted a step to the left, so as to bring cam 
lugs 13, 15, 16, and 19 on the springs to close 
contacts C. C.", l. l', C (c', and fif', a circuit be 
ing thus made through C. C." ('' ' to (; c.', wire 

it to b l', from b' by wire at' to transmitter T, 
thence by wire it to contacts.ff", and by wire 
it' to c c'. 
When the operator shifts the circuit-chang 

ing cam to make the first “ringing-circuit,” 
it is moved another step to the left to bring 
cam-lug 16 to close ( (', lug 18 to close e e', 
and lug 17 to close (ld'. A circuit is then es 
tablished from the generator G by wire (", 
through e'e, wires it is to c, the other side 
of the circuit being from the generator G by 
wire at', through d'd, wire (10 to wire it, and 
then by wire it to c'. 
When it is required to move the circuit 

changing cam to establish the second ring 
ing-circuit, it is moved a third step to the left 
to bring calm-lugs 14, 17, and 18 to close coln 
tacts C. C.", (ld, and e", making a circuit from . 
generator G, through tee' ('flit to C, and 
from generator by Wire it', through contacts 
d'd cat' ('to C1, thus completing the circuit. 
The invention is equally well adapted to a 

grounded circuit, as is illustrated in Fig. 4 of 
the drawings. It Will be observed that in this 
demonstration the contacts.ff' and their con 
nections have been omitted because their 
service has been substituted by the “ground.” 
at the transmitter. When the circuit-chang 
ing calm is at normal position in this arrange 
ment, the cam-lugs 13 and 16 are carried over 
the contacts C. Ct. and C (', closing them, and 
the line is by C. through wire it to plug, from 
plug to plug by ground, from plug to wire it' 
to C, and from c' to Ct' by wire ('through ring 
off drop. When the operator connects up the 
talking-circuit in this instance, he moves the 
circuit-changing calm from normal position to 
bring cam-lugs 13, 14, and (3 to close contacts 
C. C.", b b', and c c', making a circuit from C. by 
at to plug I, from C by wire at' to plug, from (t." 
to c" by c, and through bl' by it r" through 
transmitter to ground. 
When the first ringing or call circuit is 

lmade, the Operator moves the circuit-chang 
ing cam to bring cam-lugs 1(3 171S to close 
contacts c c', d d", and ee'. We then have 
circuit from generator by Wire is to contacts 
e' e, thence by '' to contacts (; c.', and by 
Wires v' and at' to plug and ling-off drop to 
ground. 
When the operator shifts the circuit-chang 

ing calm to the third position, being the sec 
ond ringing position, the calm-lugs 13 and 17 
are moved on the contacts (t. Cl' and (l (l' to 
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close them, and the circuit is made from gen 
erator by wire us, through d d to C, then to 
'U, to plug, and from Ct' by at to ring-off drop 
and ground. 

It is readily understood that such of the 
upper Series of contact-springs remaining un 
used in any of the circuits described lift by 
their resiliency into the depressions in the 
face of the circuit-changing cam, and while 
in this position for the time being form no 
part of the circuits in use. 
The operation has been specifically stated 

in 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 
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 there with. 
What I claim is 
1. In an electric-circuit-changing mechan 

ism, the combination with a non-conducting 
cam having a series of recesses in its Work 
ing face and teeth or projections between 
Said recesses, of a series of pairs of contacts 
alranged 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 calm is moved predetermined distances 
certain of said contacts will spring into the 
cam-recesses and certain others will be moved 
into contact with their mates to make and 
break the determined circuits, substantially 
as described. 

2. The combination with the circuit-chang 
ing calm herein described, composed of a non 
conducting body formed with cam-lugs and 
depressions on its 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 projections and depressions on the 
C. 

3. The combination with a reciprocating 
circuit-changing calm having projections and 
depressions on its under face, of a series of 
pairs of contact-springs arranged in longitu 
dinal series under the cam; whereby when the 
cam is 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 out of contact with their mat 
ing contact springs or pieces. 

4. The combination with a reciprocating 
circuit-changing cam provided. On its under 
side at opposite sides of its longitudinal cen 
tel' with alternately-arranged projections and 
depressions, of two longitudinally-alined se 
tries of pairs of contact-springs under said 

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

5. In an electric-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 said series of contacts and formed therein 
with parallel series of recesses and interven 
ing teeth or projections; whereby as the cam 
is moved predetermined distances certain of 
the contacts will spring away from their mates 
into the recesses while others will be moved 
by the cam teeth or projections into contact 
with their mates to break and make deter 
mined circuits, substantially as described. 

6. In an electric-telephone-circuit-chang 
ing mechanism, the combination of a system 
of telephonic circuits having spring-contacts 
interposed therein, one set or series of said 
contacts consisting of 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 (t, b, c, d, e,f, having con 
nection respectively to wires forming one side 
of the circuit, and the upper contact-springs 
a', b', c', d', e', and f', having connection re 
spectively to wires forming the other side of 
the circuit, and tending normally 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 C', c c', by depressing springs Ci', 
c', 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. 

8. In combination with the contact-pieces 
a, b c de f, the contact-springs a'b'c' de'f'', 
and circuits connecting the same in Series, of 
a circuit-changing cam composed of a Suit 
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-full 
crumed lever formed with a segmental gear 
to engage the rack on the circuit-changing 
cam to reciprocate it. 

9. In electric-telephone-switch circuits, the 
circuit-changing cam herein described, com 
prising a non-conducting casing A, contact 
pieces C1, b c def, in the floor of the casing 
and having connection respectively to one 
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side of the circuits, arched contact-springs (t, 
b'c' de'f'' in the floor of the casing arranged 
to contact with their free ends the Said Con 
tact-pieces and having circuit-wires con 

5 nected thereto, a circuit - changing cam B 
formed with a plurality of lugs and depres 
Sions On its undel face, and a rack-gear on 
its upper face, sliding rods arranged in bear 
ings in the sides of the casing whereon the 

IO circuit-changing cam is supported to move 

transversely across the casing, a lever full 
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. 

LOUIS JOHNSTON. 
Witnesses: 

GEORGE II. GORDON, 
MIARION G. ANDERSON. 

  


