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UNITED STATES

PaTeENT OFFICE.

ALEXANDER JAY WURTS, OF PITTSBURG, PENNSYLVANIA, ASSIGNOR TO
THE WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY, OF

SAME PLACE.

SWITCH FOR ELECTRIC CIRCUITS.

SPECIFICATION forming part of Letters Patent No. 570,418, dated October 27, 1896.
Application filed May 8, 1896, Serial No. 590,662, (No model)

Lo all whom it may concern:

Beitknownthatl, ALEXANDER JAY W URTS,
acitizen of the United States,residingin Pitts-
burg, in the county of Allegheny and State of
Pennsylvania, have invented a new and use-
ful Improvement in Switches for Electric Cir-
cuits, (Case No. 702,) of which the following
is a specification.

My invention relates to switches for elec-
tric eircuits; and it has for its object to pro-
vide a deviee of this character which shall be
simple and compact in construetion and the
parts of which shall be so constructed, com-
bined, and arranged that the circuit with
which the switeh is employed may be opened
and closed without danger of injury to the
main current-carrying contacts or to the op-
erator whatever may be the character or vol-
ume of the current carried by the circuit.

In order to prevent arcing Dbetween the
main contacts of switches or circuit-breakers
employed for interrupting cireunits earrying
heavy currents, it has heretofore been usual
to employ auxiliary contacts located in a
shunt around the main current-carrying con-
tacts and formed of carbon or some other
substantially infusible conducting material.
Devices of this character are well adapted for
interrupting cirenits of large carrying capac-
ity, but it has been found necessary, or at
least advisable, to employ a separate switch
for closing the circuit on account of the ob-
jeetionableand sometimes dangerous flashing
and spluttering incident to closing such a
circuit through the carbon shunt-contacts.

I propose by my present invention to so
constract a switeh that the manipulation of
a single operating-handle will serve to both
open the circuit at the auxiliary or shunt
contacts and to close the same through the
main eurrent-carrying contacts. I propose
also to male such a combination and arrange-
ment of parts that any number of switches
which it may be found necessary or desirable
to operate simultaneously, as in multiphase
work, for example, may be actuated by means
of a single handle located upon the side of the
switchboard opposite said switch or switches.

In the accompanying drawings, Figure 1 is
a view, partially in side elevation and par-

tially in section, of one form of switch con-
structed according to my invention; and Fig.
2 is a sectional view taken on line x x of Iig.
1. Fig. 3 is a detail view of one of the mov-
able shunt-contacts, and Fig. 4 is a detail
view of one of the stationary shunt-contacts.
Fig. 5 illustrates a modified construction of
the stationary shunt-contact. Fig. 6 is a
front elevation of another form of switch cm-
bodying my invention. Tig. 7is a detail see-
tional view through one of the stationary con-
tacts. Tigs. 8 and 9 are respectively a per-
spective view and a front elevation of the
shunt-contact device.

Referring now to Figs. 1 to 4 of the draw-
ings, 1 represents a switchboard-panel of the
usual material and construetion, and 2 the
stationary main contacts, which, as shown,
are preferably laminated and provided with
beveled contact-faces. These contacts are
respectively fastened to conduecting-blocks 3,
preferably by means of screws, as shown.
They may also be soldered to the block, if
desired, or otherwise united in such a man-
ner as to make a good low-resistance joint.
Each of the blocks 3is provided with sockets
3* for the reception of the ends of the con-
ductors 4 and with binding-screws 5 for re-
taining the ends of the conductors in the
sockets. The terminal blocks 3 are mounted
upon a plate 6, of suitable non-combustible
insulating material. Each terminal block 3
is provided on its inner face with a plate 7,
of carbon or othersubstantially infusible con-
ducting material. This plate may extend
cirecumferentially over the entire face of the
terminal block, or over a portion only, as may
be desired.

8 is the actuating-handle of the switeh,
which is mounted upon the shaft 9, the latter
being mounted in suitable bearings 10 and 11.
Between the bearings 10 and 11 the shaft is
preferably square in ecross-section, as indi-
cated in the drawings. The movable main
contact 12 is mounted upon the squared por-
tion of the shaft 9, and is extended through
the plate 6 in the form of a sleeve 13. A pro-
tecting-disk 14, of suitable insulating mate-
rial, abuts against the end of the sleeve 13
which is opposite the arms of the contact 12
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which engage with the faces of the stationary
contacts 2. The sleeve 13 is preferably sur-
rounded on one side of the plate 6 with a col-
lar 15, the sleeve and collar being held to-
gether by a screw-thread engagement. Ifas-
tened to the collar 15, by means of screws or
otherwise,isa plate 16,provided with two stops
17. Aringl18ismounted upon the collar1s so
as to be free to turn thereon and is provided
with two arms 19 and 20. In theend of cach
of these arms is journaled a voller 21, which
is composed of carbon or some other substan-
tially infusible conducting material, and, as
shown in Figs. 1and 2, these rollsare mounted
in yielding bearings in order that the rollers
may move freely cver the contact-taces of the
terminal blocks 3 and at the same time may
make good contact thevewith. The arm 20 is
provided with projections 22, which are in po-
sition to engage the stops 17.

23 are stops with which the arms of contact
12 engage to limit the movement of said con-
tact in either direction.

In cases where it isdesired toopen and close
two or more switches simultancously, as in
multiphase work, for example, the shaft 9 may
be made of such length as to permit of mount-
ing thereon the movable members of the de-
sired number of gwitches, so that all may be
operated by means of a single handle 8.

The operation of the switch above described
is as follows: Assuming the partsto bein the
position shownin Figs. 1 and 2 and the opera-
tor facing the front of the switchboard, if the
handle 8 be turned from left to right the pro-
jection 22 on the arm 20 will engage the stop
17, asindicated in Fig. 2, and in this position
of the parts the rollers 21 will remain in con-
tact with the carbon plates 7 after the main
contacts 2 and 12 have become scparated,
thus shunting the current through the aux-
iliary contacts and interrupting it when the
rollers leave the contact-plates 7. So far as
this particular operation is concerned it does
not differ materially from that of the devices
heretofore employed for preventing arcing
between the main current-carrying contacts.
In the operation of closing the switeh, how-
ever, the movement of the handle 8 from right
to left will serve to bring the left-hand stop
17 into engagement with the corresponding
projection 22, since there is sufficient friction
between the ring 18 and the adjacent station-
ary part of the deviee with which it isin con-
tact to prevent its movement until the said
stop engages with the projection 22. This
lost motion between the movable main con-
tact 12 and the rollers 21 is sufficient to insure
the engagement of the said main contact with
the contacts 2 before the rollers 21 engage
with the carbon plates 7.

In the modification shown in Fig. 5 the car-
bon plate 7 is shown as mounted upon sup-
porting-springs 24. This construction may
be utilized in lieu of the spring-supports for
the bearings of the contact-rollers 21 or in
connection therewith, as may be desired.

Furthermore, it will De understood that mov-
able contacts which make frictional sliding
engagement with the plate 7 may be employed
in lieu of the rollers 21,if desired, the inven-
tion being in no wise limited as regards the
particular form of the various features of the
switeh.

Referring now to Figs. ¢ to 9, 26 is a sup-
porting-ring,which is preferably, but not nec-
essarily, of insulating material. Mounted
upon the lower side of this ring are metal
contact-pieces 27, these being the stationary
main contacts. Bolted to the ring 26 and
also to the comtact - pieces 27, and thus in
electrical connection with the latter, is a
corresponding number of shunt-contacts 28,
These contacts preferably consist of a main
Dody or backing piece 29, of metal, and a con-
tact block or plate 80, of carbon or other
substantially infusible conducting material.
Tach contact-block 30 is provided with a core
31, of brass orother metal, and serews 31 51"
extend through the backing-piece 29 and the
said core.

52 is a notched disk which is looscly mount-
ed upon a shaft 33 or on a sleeve carried by
said shaft, the latter being provided with a
suitable actuating-handle. (Not shown.)

A pawl 34 having a voller 35 mounted in
its free end, is suitably attached to the ring
26 and spring-pressed against the edge of the
disk 82. Rigidly mounted upon the shaft 33
is an arm 306, on the outer end of which is
pivoted a frame 37. This frame 37 carries
two rollérs 88, constructed of carbon or some
other substantially infusible material, and
has an arm 39, projecting inwardly toward
the shaft 33 from between the two rollers.
The arm 39 is bifurcated atitsinner end, and
this bifurcated end engages a pin 40 on the
notehed disk 82. The arm 36 is provided
near its outer end with two inwardly-project-
ing stop-lugs 41, and the arm 39 is provided
with asingle lug 42, which projects outwardly
between the lugs 41.  Anotherarm 43 is rig-
idly mounted upon the shaft 53 and is pro-
vided at its outer end with a laminated spring
44, to the free end of which is fastened a
metal contact-piece 45. The arms 36 and 39
project in front of the ring 26 in such posi-
tion that the rollers 38 may engage with the
faces of the carbon blocks 30 of the auxiliary
contacts, and the arm 43 projects behind the
ring 26,80 as to bring the contact-piece 45 in
position to engage with the stationary con-
tact-pieces 27.  Since this contact-piece 45 1s
loeated midway between the tworollers 58, one
or the other of the rollers must drag behind
the contact-piece whichever may be the di-
reetion in whieh the shaft 83 is turned.

By means of the construction deseribed if
the shaft 33 be turned from left to right when
the roller is in one of the notches in the disk
32 the binding action between the roller and
the adjacent tooth will be sufficient to hold
the disk temporarily in that position, and
hence the pin 40 will rock the arm 39 to the
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right and throw the right-hand roller down
into position to engage the face of the station-
ary contact 28 after the contact 45 has left
the corresponding stationary contact 27, thus
providing for the interruption of the circuit
through the auxiliary carbon contacts. This
action will take place at every position dur-
ing the movement from left to right. If the
movement be reversed, the pin 40, as will e
readily seen, will act upon the arm 39 and
rock it in the other direction until the stop
42 comes into engagement with the corre-
sponding stop 41, and thus bring the other
roller 38 in posifion to drag behind the con-
tact 45, and thus interrupt the cireuit at the
carbon contacts. The relative construction
and arrangement of parts is such, however,
that the frame ecarrying the rollers will rock
back into such position in passing from one
noteh to another that the circuit will always
be closed through the main metal contacts.
This construction of switch is particularly
well adapted for use in conneection with con-
trollers for railway-motors, but is obviously
also suitable for use in other relations where
it is necessary to make and break a circuit in
suecession through a series of contacts.

I desire it to be understood that my inven-
tion is not limited to the particular construe-
tion and arrangement of parts shown and de-
scribed, since the devices may be considerably
modified withoutdeparting from the spiritand
scope of the invention.

I claim as my invention—

1. A switch for electric circuits comprising
main contacts, auxiliary contacts in shunt
thereto, and a single operating-handle, the
movable contacts having a limited movement
independent of each other, and the shunt-
contacts having a retarding connection with
a stationary part of the switch, whereby the
circuit is closed through the main contacts

‘and opened at the shunt-contacts.

2. In a switch for electric cirenits, the com-
bination with stationary and movable metal
contacts, of corresponding shunt-contacts of
substantially infusible conducting material,
and a single operating-handle, said movable
contacts having a limited movement inde-
pendent of each other, and the shunt-contact
having a frictional retarding connection with
a stationary portion of the switch, whereby
the circuit may be closed through the metal
contacts and opened at the shunt-contacts.

3. Inaswitch for electric cireuits, the com-
bination with movable and stationary circuit-
closing metal contacts and corresponding cir-
cuit-breaking contacts of substantially infu-
sible conducting material, the movable mem-
bers of the two sets being loosely connected,
of a single operating device for both movable
members, and retarding means for the mov-
able civeuit-breaking contact, said means

[

being operative for every movement of the
switeh.

4. In a switch for electric cireuits, the com-
bination with movable and stationary metal
contacts, of corresponding carbon contacts in
shunt thereto, a lost-motion conneection be-
tweenthe movable metal and carbon contacts,
a constantly-acting retarding means for the
movable carbon contact, and a single operat-
ing-handle for the said parts.

5. Aswitch for electric circuits comprising
two electrically-connected stationary contact-
terminals, one of which has a contact portion
composed of substantially infusible material,
two electrically-connected movable contacts
one of which has an engaging portion com-
posed of substantially infusible material, said
movable contacts having a pivotal engage-
ment with each other and having limiting-
stops and a frictional retarding connection
between the infusible contact and a station-
ary part of the switch whereby the former
will be caused to drag behind the member
with whichitis pivotally connected both when
the switch is closed and when it is opened.

6. Ina switch for clectric cireunits, the com-
bination with stationary main and shunt con-
tacts, of a movable shunt-contact and a cor-
responding main contact having a limited
movement independent of said shunt-con-
tacts, a single actuating-handle rigidly con-
nected to the movable main contact and re-
tarding means for the movable shunt-contact
acting thereon to cause the same to drag be-
hind the main contact both in opening and in
closing the switel.

7. In a switch forelectric cireuits, the com-
bination with sliding main contacts, of a sta-
tionary shunt-contact plate, a codperating
contact - roller having lost motion with ref-
erence to the main movable contact, and a
consfantly-acting retarding means for said
roller which causes it to drag behind the main
contact, whereby the opening of the circuit
by means of the shunt-contacts and the clos-
ing of it by means of the main contacts is ef-
fected.

8. The combination with a switchboard, of
stationary and movable main contacts, and
corresponding shunt-contacts, the main and
shunt movable members having alost-motion
connection between them, a single operating-
handle and a constantly-acting retarding
means for the movable shunt-contact, said
contacts and handle being located upon op-
posite sides of the switchboard.

In testimony whereof I have hereunto sub-
scribed my name this 5th day of May, A. D.
1896.

ALEXANDER JAY WURTS.

Witnesses:

WESLEY G. CARR,
ITueErT . TENER.
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