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My invention relates to electric switches
such as are in general use in the industrial
arts.

Onme object of my invention is to provide a
switch construction which will more safely
and more positively break the circuit eon-
trolled by the switch.

Another object is to provide a switch which
will break the circuit at a multiple number of
points simultaneously or which may be ar-
ranged to first open the circuit between two
points just sufficiently to actually interrupt
the circuit and which will then proceed to
open the circuit at two or more additional
points so that any arcing between the separat-
g points of contact will be split up or dis-
tributed through a number of contact points.

Another object is to provide a switch hav-
ing rolling contacts which will engage with
the co-operating stationary contacts in such a
manner that any arcing that may occur will
not be confined to any one spot on the respec-
tive contacts but which will travel from the
point at which the arcing first starts to the
point at which the contacts actually separate.

Another object is to provide a switch hav-
ing rotatable contact making rollers so ar-
ranged, with respect to a cooperating cam
member, that the rollers will be rotated or
spun as the cam moves away from contact
with the rollers in the circuit opening move-
ment of the switch.

Another object is to provide a switch hav-
ing contacts of the “butt” type and in which
the contacts are engaged and are held in both
open and closed positions under ample spring
pressure so as to insure that the contact will
positively be maintained while the switch is
closed and will be surely broken when the
switch is open. :

Another object is to provide a switch con-
struction which may be built up to any rea-

‘sonable number of poles and in which each

pole of the circuit is provided with a separate
switch unit, each unit having characteristics
of construction which permit of variable and
interchangeable combinations.

Another object is to provide a switch unit
of built-up construction of such a character
that switches of different capacities may be

constructed of standardized parts by vary-
ing the number of some of the parts which
are common to all of the switches of a given
range of capacities.

Another object is to provide a built up type
of switch unit especially adapted for enclos-
ing in the usual switch boxes and in which the
flexibility of construction is so great that it
permits for the manufacturing of lines of
switches having a wide range of capacities
with a minimum number of parts and a mini-
mum number of sizes of boxes.

Another object is to provide a switch con-
struction which is comparatively so extreme-
ly compact that the enclosing box or casing
may be made comparatively very small for a
switch of any given capacity.

Another object is to provide a construction
in which a number of switch units are op-
erated by a common shaft of a character
which is readily adapted for operation by a
separate quick-make or quick-break means.

The invention resides in the construction
of the switch unit any number of which may
be used in a given construction. Each unit
1s composed of two relatively stationary con-
tacts which are preferably resilient, two sets
of roller contacts for engaging these station-
ary contacts and a cam member mounted be-
tween the roller contacts. This cam member
also constitutes a current carrying switch

“member. Details of the preferred construe-

tion will be understood from the following
specification and the accompanying draw-
ings in which—

ig. 1is a perspective view of the construc-
tion embodying my invention and having
three switch units mounted in a box, the walls
of which are broken away to show the in-
terior construction.

Fig. 2 is a side elevation of one of the
switch units with the insulating side plates
removed and showing the switch parts in
the open circuit position.

Fig. 8 is a longitudinal sectional view and
side elevation showing the parts of the switch
unit in closed circuit position.

Fig. 4 is an exploded perspective view
showing the parts of one of the switch units.

Fig. 5 is a detail of one form of operating
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crank or handle and showing one form of
integral projections for positively engaging
the crank with the movable switch parts. -

Fig. 6 is a side elevation of one of the
switch units with the insulating side plates
removed and showing a form of cam member
which is especially adapted for use in break-
ing or disrupting an alternating current cir-
cuit, the movable cam or switch member be-
ing shown in a partially opened position.

Although the .invention resides in the
switch construction per se, I have shown it
in Fig. 1 mounted in a box so as to show the
relative proportions of one form of switch
and in which the box body 7 has a cover 8
which may be mounted in any suitable man-
ner and provided with any suitable form of
interlocking mechanism. :

The base 9 of the switch may be of any suit-
able construction preferably of insulating
material and secured in the box in any suit-
able manner. 4 '

The operating crank 10 is preferably piv-
oted in the side walls of the box in any suit-
able manner and provided with a suitable
form of external operating handle 11. -

The operating crank or shaft 10 may be
made of round, square or polygonal rod and

may or may not have an integral portion bent

at right angles to form an external oper-
ating handle 11. ‘ .

I have shown three switch units in Fig. 1
but as the invention resides in the individual
units it will be necessary to describe only one.

Each unit has two stationary end brackets
12 and 13 suitably secured to the base 9, for
instance by screws such as 14 and 15. Bind-
ing nuts such as 16 may be provided for con-

necting the circuit wires. It will be obvions.

that any suitable form of fuse or circuit pro-
tection device may be employed but as thé
invention is independent of such devices 1
have not thought it necessary to illustrate
them. '
. A spring contact is secured to each of the
brackets 12 and 13. The exact form is im-
material to the invention. In the form shown
the contact spring may be formed as a finger-
like extension of the plate 18, which: may be
secured to the bracket 12 in any. suitable
manner, as for instance by one or more rivets
or screws 19. T
Opposite the spring contact 17 is another
similar contact 20 electrically connected to
the bracket 13. Between the contacts 17 and
20 are located sliding contacts in the form of
rollers 21 and 22 which are actuated by.cam
23. This cam is actuated by the operating
crank 10, which may be insulated from the
cam by an insulating member 24 which is in-
terlocked with the shaft 10 by the lugs 25.
The contact rollers 21 and 22 are mounted to
freely rotate on shafts 26 and 27 which slide
in and are guided by slots 28 and 29 respec-

* tively in the insulating side bars 30 and 31.

1,807,526

The roller shafts 26 and 27 may be of metal
or of insulating material according to the

. capacity of the switch and according to the

necessity of more completely insulating these
members from the metal parts of an adja-
cent switch unit or other metal parts.

- These rollers 21 and 22 are normally un-
der tension of springs 82 and 33 which tend
to draw the rollers away from the stationary
contacts 17 and 20 respectively. The outer
ends of these springs are secured to the shafts
26 and 27 and the inner ends may be con-
nected to stationary abutments 34 and 35 as
shown in Fig. 1 or the two springs may be
combined as a unit and connected to-each
other by an integral portion 36 as shown in

Fig. 4. ;

The ends of the cam member 23 are pro-
vided with arc-shaped contact portions 40

‘and 41 for engaging the periphery of con-

tact rollers 22 and 21 respectively. - These

- arc-shaped surfaces are so constructed that

they are interposed between the contact roll-
ers as shown in Fig. 8 when the switch is
closed. The shoulders 42 and 43 pass beyond
the plane which includes the axes of the'roll-
ers 21 and 22 and the axis of the shaft 10, so
that the springs 32 and 83 exert pressure of
the rollers against the arc-shaped surfaces
40 and 41 to hold the switch cam 23 in the
closed circuit position. .
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~ The ends 44 and 45 of the cam 23 project

so as to serve as abutments to limit the cir-
cuit closing movement of the switch.

The rollers 21 and 22 as well as the switch
cam 23 are preferably cut.or stamped from

100

sheet metal suitable for switch contacts and -

in fact I have shown each of these members

“as formed of two plates or stampings of metal
of suitable thickness.

Obviously any num-
ber of these plates may be employed so that
by using a different number of plates the car-
rying capacity of the switch may be varied
as required. : S '

The cam plates 23 and the roller plates
21 are preferably stamped from' the same
thickness of metal so that the total thick-
ness of any given number of roller plates
may be matched by an equal number of cam
plates. o A

When the switch is in the open ecircuit posi-
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tion the parts are in the position shown in

Figs. 1 and 2 with the contact rollers re-
tracted. To close the switch, the operating
handle 11 is-actuated and the cam shoulders
42 and 43 of the switch member 28 engage
the roller eontacts 21 and 22 and cause them
to roll into engagement with the stationary
contacts 17 and 20, thus closing the cireuit.
To:open the circuit the handle 11 is actuated
in the reverse direction and as soon as the
shoulders 42 and 43 of the cam move beyond

‘the central plane of the axes of the rollers,
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the springs 17 and 20 will follow the rollers -

21 and 22 inwardly, as far as their inherent
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spring force will permit, after which the
spring contacts will remain relatively sta-
tionary and, as the circnit opening movement
of the cam continues, a break in the eircuit
will occur between each of Toller and its re-
spective spring contact and, simultaneously
with these breaks in the circuit the rollers
will have been brought to the limit of their
inward lineal movement by the springs 32
and 33,
movement -of the cam member will cause its
opposite ends to move away from the respec-
tive rollers thus causing two more breaks in
the circuit making a total of four breaks
which may be simultaneous or two of which
breaks may be delayed for certain reasons
which will be explained hereinafter.

As the cam shoulders 43 and 44 leave the
rollers 21 and 22 the pull of the springs 32
and 83 tends to move the rollers with a snap
action so that both rollers spin clockwise as
viewed in Fig. 8.

During this circuit opening movement, the
rollers are caused to rotate in a direction ro-
verse to that of the switch closing movement.
This rolling movement of the contacts 21 and
22 is of great importance in that it keeps
the contact making surfaces clean and bright
and it also causes the points of contact to
move along i such a manner that the actual
breaking or separating point is a consider-
able distance away from the point at which
the arcing tendency first starts and, fur-
ther, this rolling movement causes a con-
stantly changing and relatively cooler mass
of metal to be brought into the arcing area
as the movement takes place.

- The spring contacts 17 and 20 tend to move

the respective parts to the epen circuit posi-
tion but their range is limited and additional
means is preferably provided for moving the
carg member to the fully opened position so
as to provide for the more positive breaking
of the circuit at all points. I have not shown
any separate means for causing the full move-
ment of the cam member because it is not a
necessary or specific part of my invention
since this movement may be catused by the
simple normal operation of the switch crank
or by any form of an additional quick break
mechanism which will opérate independently
of the operator after the circuit opening
movement is initiated manually.

In Fig. 6 T have shown my invention as
applied to a switch particularly intended for
controlling an .alternating current circuit.
The construction is similar to that which I
have already described. The portion X of
the cam 23’ is adapted to coact with and fit
the roller 21 when the cirenit is closed. - The
projection Y is the shoulder which holds the
cam closed. The portion Z is cut back to per-
mit the initial opening movement or separa-
tion of the roller 21 from contact 17. The
surface K is preferably the arc of a circle

and the continued cireuit opening -

- completed, without any

3

whose center is in the center of the cam and
thus momentarily maintains a relatively
short breaking distance between the respec-
tive roller members and stationary contacts.
From the drawings it will readily be seen
that this relatively short break will be re-
tained momentarily even if the central cam
member 23’ is being moved rapidly from its
initial starting movement to its full off or
full break position. It has been found in
practice that an alternating current has far
less tendency to are if the contacts are first
separated a relatively short distance and held
in that position momentarily, after which
the full switch throwing movement may be
arcing whatever, the
reason being that a short break is great
enough to interrupt the circuit but not great
enough to draw an arc large enough to gener-
ate any appreciable heat or to throw off eas

enough te possess any degree of arc-carrying

characteristic. Tf this short break position

could positively be maintained, it would suf-.

fice for circuit interrupting purposes, but,
for the sake of greater safety, the movable
switch member is preferably moved to the
usual full off position after the surface K
leaves the roller. ,

In my construction T have provided for
this interrupted circuit opening and have
further provided - another arc-preventing
means in the roller contacts which continue
to roll during the cirenit interrupting period
80 as to present a constantly changing and
relatively cool contact surface and the com-
bination of these two features malkes it prac-
tically impossible for any harmful arc to
form under normal circumstances.

Additional limited movement rollors may
be provided and positioned hetween the first
roller and the cam member or between the
first roller and the spring contact.

I have shown the invention in a simple
form but it is obvions that it is applicable to
various types of switches, enclosed or other-
wise. Tt should also be understood that the
invention is subject to embodiment in other
forms and modifications of details without
departing from the spirit or scope of the
accompanying claims.

Although T have shown a quadruple break,
it should be understood that certain advan.
tages of the invention may be attained even
though the circuit may be required to be
broken only between thé rollers and the resi]-
ient contacts. It should also be understood
that certain ‘advantages of the invention

might be attained by the use of a single sta- -

tionary contact, a single roller and an actuat-
ing cam or it could be made
break or more by
correspond.
T claim: »
1. A switch construction including a sta-
tionary contact, a freely rotatable roller con-

addition of pairs of rolls to

as a six or eight 19
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tact for engagement with said stationary con-
tact, a rotarily movable cam member for mov-
ing said roller contact towards said station-
ary contact said cam member having a con-
s cave recess to hold said roller contact in
closed circuit position and spring means for
moving said roller contact away from said
~ stationary contact, said cam member having
an abrupt shoulder for imparting an initial
iy extra compression of the spring just before
opening the circuit, the spring action tend-
ing to rotate the roller when opening the cir-
cuit. '
* 2. In a switch, a stationary contact, a pair
15 of insulating side bars, a sliding contact
member guided in said side bars and adapted
to engage said contact, a spring for pulling
- said member away from said stationary con-
tact and an oscillating conducting cam coact-
20 ing with said member for pressing it into
engagement with said contact. :
© 3. In-a switch, a pair of side bars having
guide slots, roller contacts guided in said
slots, stationary contacts adapted to be en-
25 gaged by said roller contacts and an oscillat-
ing cam member mounted between said bars
-and - coacting with said roller contacts for
-pressing ‘the latter into engagement with
said stationary contacts.
3 4. A switch unit including a base, op-
- positely disposed resilient stationary contact
members thereon, spaced insulated side bars
formed with slots, pairs of oppositely dis-
posed contact members slidably and rotat-
35 ably mounted on said side bars, a cam mem-
ber disposed between each pair of said slid-
ing contacts and rockingly mounted for slid-
ing said latter contacts, means for rocking
said cam, a spring between each pair of said
40 sliding contacts for moving the latter con-
tacts away from the stationary contacts and
pivots on said sliding contacts adapted to en-
gage the ends of the slots in said side bars to
limit the movement of the sliding contacts
45 away from the stationary contacts.
HERMAN J. HAMMERLY.



