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To all whom it may concern:

Be it known that I, Hexry J. WigcanD,
a citizen of the United States, residing at
Milwaukee, in the county of Milwaukee and
State of Wisconsin, have invented new and
wseful Improvements in Klectric Switches,
of which the following is a full, clear, con-
cise, and exact description, reference heing
had to the accompanying drawing, forming
a part of this specification.

My invention relates to improvements in
electric switches and more particnlarly to
those adapted to operate with a snap action.

My invention has various objects and ad-
vantages which will be hereinafter clearly

and fully set forth.

In order to fully disclose the nature and
characteristic features of my invention. I
shall describe the devices illustrated in the
accompanying drawing which embody cer-
tain forms of my invention which I have
worked out in practice.

Of course, my. invention is not limited {o
the particular constructions illustrated. but
is capable of various modifications within
the scope of the appended claims,

The several views in the accompanying
drawing are as follows: '

Figure 1 i1s a side elevation of one form
of switch mechanism; Figs 2 is a sectional

_view taken on line 2—2, Fig. 1; Figs. 8, 4

and 5 are sectional views showing the pro-
gressive stages in the operation of the
switch mechanisin in one direction; Fig. 6
is a sectional view of a pendant switch pro-
vidded with & modified form of the switch
muvhanism shown on Sheet 1; and Fig. 7
i= nsectional view taken on line 7—7, Fig. 6.

In Figs. 1 to 5 T have merely shown the
swifch mechanism mounted upon an insulat-
ing supporting base 8; but, ‘of course, it
should be understood that this switch mech-
anism may be used in various other rela-
tions.  The several parts of the switch mech-
anizm are supported by a frame 9, secured
to the base 8 by suitable means such as a
serew 10, The frame 9, as illustrated,
werely comprises a metallic plate having ils
end nortions 11 and 12 bent substantially at
right angles thereto and having intermediate
of its ends and on opposite sices thereof np-
wardly extending parallel lugs 13 and 14.
Extending through the lugs 13 and 14 is a
pin 15. This pin is arranged to pivotally
support the movable contact member, which,
as illustrated, is substantially U-shaped, be-

ing provided with parallel contact arms 16
and 17, and a cross member 18, said pin pass-
ing through the arms at a slight distance
above the cross member. The contget arms
16 and 17 are adapted to be moved into and
out of engagement with stationary contact
clips 18 and 19 respectively suitably secured
to the insulating base 8. The contact arms
16 and 17 are provided with longitudinal
slots 20, through which extends a pin 21,
having suitable heads 22 thereon for retain-
ing the same in place. The pin 21 has
locsely mounted thereon a roller 23, which
roiler is preferably provided with flanged
ends for a purpose hereinafter set forth.
“onnected to the pin 21 on opposite sides of
rolier 23 are coil springs 24, having
thieir opposite ends connected to the pivot
pin 15, The springs 24 tend to yieldingly
hold the reller 23 against a sliding cam mem-
ber 23, said cam member having oppositely
inclined surfaces 26 and 27 which meet to
form a peak or crest 28 over which the roller
23 is adapted to ride. "The cam member is
prefetably made flat and of such a thickness
as to freely 8t between the flanged ends of
the roller 25, thereby holding the roller
against lateral movement. Connected to op-
posite ends of the cam member are elongated
push buttors 50 and 31, the former being ar-
ranged to pass through a correspondingly
shaped apertuce in the upwardly extending
portion 12 of the frame 9, while the laiter
extends through s correspondingly shaped
aperture in the insulating base 8. The por-
tion 12 of the frame 9 and the insulating
base 8 thus form sliding bearings for the
push buttons 30 and 31, and, consequently,
for the cara member 25. Of course, the
cam member muost be so arranged as to clear
the pivot pin 15 and the cross member 18
connecting the contact arms. In practice,

‘however, I prefer to provide the cam mem-

ber at opposite ends with downwardly ex-
tending Jugs 32 and 83 arranged to engage
the cross piece of the movable contact mem-
ber under the conditions and for the pur-
poses hereinafter set forth. T also prefer to
provide the cam member with a projectton
34 arranged to work in a slot 35 in the frame
¢ to maintain the cam member in a vertical
position.

As will be hereinafter more fully set
forth, to insure proper operation of the
movable contact member, it is essential to
provide fixed stops for limiting the move-
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ment thereof in both directions. I, there-
fore, prefer to arrange the stops on the sup-
porting frame and integral therewith fo
prevent the possibility of any variations in
the range of movement allowed to said con-
tact member. A convenient way of accom-
plishing this is to provide each of the up-
wardly extending lugs 13 and 14 of the
frame 9 with inwardly projecting stops 36
and 37 disposed in the path of the arms of
the contact member in such a manner as to
precisely limit the movement thereof in both
directions. This and other details of con-
slruction will be hereinafter more fully dis-
closed after describing the operation of the
switch mechanism.

In describing the operation, I shall as-
sume that the parts are in the positign illus-
trated in Fig, 3 wherein the arms, of the
movable contact member are in engagement
with their respective stat tonary condacts and
also in engagement with the stops 37 on the
frame 9. Under these conditions, to move
the arms 87 out of engagement with the sta-
tionary contact, pressure should be exerted
upon the push button 50 to move the cam
member 25 to the right. This movement of
the cam member causes the.inclined sur-
face 27 thereof to force the roller 23 up-
wardly, tlereby tensioning the springs 24
until the crest of the cam member passes the
axial line of the roller, whereupon the
springs econtract, causing’ the
quickly travel down the inclined face 36 and
move the econtact member away from the sta-
tionary contacts with a snap action, until
it assumes the position ilinstrated 1n Fig. 1.
In practice, however, it sometimes occurs
that owin_ to binding of the contact arms
on the stationary contacts, the springs 24
are unable to move the contact member in
the manner just described. It is for meet-
ipg this and other emergencies that I pro-
vide the lugs 32 and 33 on the cam member.
Assuming that the contact member fails to
move away from the stationary contacts
when, the cam member is moved to the posi-
tion illustrated in TFig. 4, continued move-
ment of said cam member, as illustrated in
Fig. 5, will cause the lug 32 to engage the

. cross piece 18 of said contact member, thus
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giving the same a_ positive impulse after
which the springs 24 will operate to move
said contact member with a snap action as
previously described. Furthermore, by so
constructing the cam member that the lug
32 will engage the cross piece of the contact
member just after the roller 23 passes the
crest 28 of said cam member, if the contact
member sticks, the force of the springs is
transferred from the contact member to
the cam member with the result that a quick
impulse is given to the latter, which causes
the same to impart a hammerlike.blow to
the former. This, of course, gives the con-

roller to-
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tact member a quick impuylse which, further
assisted by the springs 2%, quickly moves
said contact member to open positien. Also,
it sometinies occurs, in ractice, that the
springs break or lose their resilieney, thus
rendering the same ineffective to operate the
switch. Again, this contingency s et Ly
the provision of the lugs 3% and 24 A.
will be seen in Figs. 1 and 3, the Tug 24
engages the portion 18 of the contuct men-
ber when the same is in full open position,
while the Tug 33 engages said portion when
said member is in full closed position, whicl;
shows that if the springs should utteriy fail,
said lugs, upon full operation of ths can
member, would positively move the contact
member to full open or closed pesition
The operation of the switch frow onen o
closed position is similar 1o the operation
previously set forth, and,  therefore,
quires no further description. ‘

It will be appreciated {hat the mecha.
nism must be more or less finely adjusied,
and that an important feature of the ad.
justment is the location of the stops for line
iting the movement of the contact membor
whereby the roller 23 will be caused fo pass
over,the crest of the camn member npen g
prearranged movement of said cam mem-
ber.  Hence, should the contact member be
stopped short of or permitted o pass be-
yond the prearranged limit, the operation
would be seriously disturbed with the POS-
sible result that poor contact would be made
and arcs drawn Hetween the contucl mo.
ber and the statipnary contacts, =hobd
switch mechanism be placed  in & L

A

socket, or the like, it would ohviously 1x
dangerous to momt the stops npon ans ts
which would be ‘apt to warp, shrink or he.

cpme displaced. Of conrse, the stops might
ke arranged in other wiayvs than T lLave
Hlustrated.  However, in" the construction
rherein disclosed, T am cnabled in stamp the
entire supporting frame from g single piece
of metal, and am thns enabled to foru the
stops integral therewith and to locate sl
stops thereon with a fine degsee of acenrany.,
The cam memben and wovable coentact mem
ber may also be formed of stampings, thus
rendering the structure of a simple and in-
expensive form.

Another important feature of the strue.
ture illustrated is that it is self-contuined.
That i¢ to say, should the mechanism be
placed in a lamp socket, or the like, it riight

be completely adjusted before being placed -
consequently, its operation:

therein, and,
would in no wise be affected by any inac-
curacies in the formation of the base of the
lamp socket, or any variations in the dimen-
sions thereof, due fo warp or shrinkage. To
more clearly demonstrate this fact, I have
shown, in Figs. 6 and 7, a slightly moditied
form of such mechanism applied t a pend-
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ant switch. - The ‘casing of the switch is of
a conventional type; being:formed: in"two
sections:-39. and 40 secured:togetlier by a
suitable screw 41, As-in.the _cﬁwice . previ-

ously. described, -the.several *parts -of ‘the

switch mechanism ‘are mounted.upon:a sup-
porting frame-42:of: substantially the same

construction as the frame: 9, This frame:is-

formed: of astamping- having-an’ upturned
portion. 43 -which-is securéd:to one.section
of the casing by a screw 44, Also.the frame
42 has upwardly extending. lugs 45 similar
to the lugs 13 and 14, except that they have
vertically: disposed .stops 46 and 47 instead
of inwardly projecting stops.- The contact
member is.of the same construction as: the
contact member:previously described, with
the ‘exception that it has-lugs 48:formed
thereon to coiperate with the stops 46 and
47, In this structure I use a slightly differ-
ent form of a cam member 50. The cam
member 50 is in the nature of a hollow frame
so formed that the portions 51 and 52 will
perform the same functions as the lugs 82
and 33 of the cam member 25 previously de-
scribed. The cam member 50 may be sup-
ported by push buttons 53 and 54 which pass
through opposite sides of the casing or by

the frame 42. This cam member is pro-

vided with the same form of guide as previ-
ously described. The purpose of making
the cam 55 in the form of a hollow frame is
to enable me to employ a yoke 56 connected
to the pin carrying the roller 23. This yoke
is substantially U-shaped, having its arms
arranged on opposite sides of the roller and
its cross portion passing through the open-
ing in the cam member. With such an ar-
rangement I am enabled to dispense with
one of the springs 24 shown in the appa-
ratus disclosed in Figs. 1 to 8, thus simplify-
ing the mechanism and reducing the overall
dimensions thereof. One spring 24 is con-
nected at one end to the yoke 50 and at its
other end to the pivot pin 15.

With the exception above pointed out, the
switch mechanism illustratec? in Figs. 6 and

7 is the same as that disclosed in Figs. 1 to

3, and the operation thereof is identical.

ITaving thus described my invention, what
I desire to secure by Letters Patent is:—

1. In an electric switch in combination, a
contact member, a rectilinearly movable op-
crating member adapted to directly engage
said contact member to positively move 'tﬁe

same, said members having directly engag--

ing parts tending to cause a quick movement
of said contact member -prior to_said op-
crating member directly: engagin%zthe same.

92, In an electric switch-in combination, a
contact member, a rectilinearly movable op-

erating member therefor having codperating

parts adapted after ‘a predetermined move-.

ment of ‘said ‘operating member . relative to
snid contact member to be brought into en-

L6

'ga%ement to insure pusitive operation of
said:

contact member, said members also hav-

ing “directly. engaging relatively movable
parts tending to impart a quick movement
‘to said contact member prior to engagement
- of said codperating parts.

- 8; In an electric switch, in combination, a

contact member, an operating member and
operative - connections between the same
tending to actuate said contact member with
a-snap action upon a definite movement of
said" operating member and actuating said
operating member to impart a hammerlike
blow to said contact member upon failure of
the latter to mové under the influence of
said connection.

4. In an electric switch in combination, a
contact member, an operating member there-
for, said members having directly engaging
relatively movable parts tending to actuate
said contanct -member with a quick action
upon a partial movement of said operating
member, said operating member upon con-
tinued movement directly engaging said con-
tact member if the same fails to operate,
said engaging parts under such conditions
causing said contact member to impart a
hammer like blow to said contact member.

5. In an electric switch in combination, a

pivoted contact member, a reciprocable op- «

erating member therefor adapted after a
predetermined degree of movement to di-
rectly engage and positively operate said
contact member, a connection between said
members including resilient means on onc
of said members and a codperating cam on
the other of said members tending to causc
operation of said contact member with a
snap action before said operating member
directly engages the same and to cause said
operating member to impart a hammer like
blow to said contact member under certain
conditions.

6. In an electric switch, in combination, a
movable contact member, an operating mem-
ber. therefor, a resilient connection between

‘the same including a cam for imparting u

?uick movement to said contact member

-| from said operating member, said operating

member being ucfupted, upon continued
movement, to engage and positively move
said contact member to give the same an
initial impulse under certain conditions, and

"to move said contact member from one posi-

tion to another under other conditions, said

resilient means being adapted to cause said

operating member, upon engaging said con-
tact member, to impart a hammerlike blow
thereto.

7. In an electric switch, in combination, a

pivoted contact member, a sliding operating

member therefor and a resilient connection

‘between the same holding said contact mem-

ber against operation during a definite
movement of spid operating member and
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thenimparting & ‘snap movement -to- said

contact’:member, . said - operating::member
being adapted: to:directly-engage :and-posi--

d: contact: member. upon-
perate under tho in-

tively'-operate: said;
failure.of the ‘same:to

fluence of said:connection;::= - S
8. In.anelectric switch, in combination, a

ontac

pivoted contact member, a-sliding; operating.
member; therefor adapted toengage.: and’
positively:operate said: contact member, and -
a resilient connection between said-contact

member and $aid operating member tending
to impart a quick- movement to'the. former
from the latter prior to the engagement of
suid contact member by said operating mem-
ber and tending to. cause said: operating
member to impart a hammer like blow to
said contact. member under certain condi-
tions. -
9. In an electric switch, in combination, a
movable contact member, a cam -operating
member, a member resiliently connected to
said contact member and arranged to di-
rectly enguge the cam surface of said ogemt-
ing member to move said contact member at
an accelerated speed independent of the
speed of said operating member upon said
operating member heing moved a predeter-
mined distance, said operating member,
upon further movement, being adapted to
engage and positively operate said contact
memﬁer under certain conditions.

10. In an clectric switch, in combination,
a movable contact member, a cam operating
member therefor, a member resiliently con-
neeted to snid contact member and arranged
to directly engage the cam surface of said
operating -member to move said contact
member at an accelerated speed independent
of the speed of said operating member, said
operating member having a portion adapted
upon continued movement of said operating
member to engage snid contact member to
positively move the same, said cam and its
engaging member causing said' operating
member if the same engages said contact
member to impart a hammer like blow
thereto, . _ s

11. In an electric switch, in combination,
a pivoted contact member, a sliding operat-
ing member having a cam surface, n member
resiliently connected to said contact member

nnd directly engaging the cam-surface of

snid operating member:to cause said contact
member, upon apredeterminedmovement of
said operating member, to move at an accel-
crated speed independent of the speed of and
in an opposite direction to the movement of
snid operating member, said operating mem-
ber, upon continued ‘movement, being adapt-
ed to directly engage said'contact member to

positively operate the ‘same under’ certain

conditions, P
12, In an electric switch, in combination,
a supporting frame, a contact member piv-

1,056,310

oted: thereon, stops on said frame for limit-
the movement. of said contact member

ing:

.in%)otlltdirectioxls, a sliding operating mem-
‘ber having-a cam surface formed by oppo-
sitely ‘inclined faces, a member resiliently
'} connected to-said contact member and di-

rectly engaging the cam surface of said op-
erating member to move said contact mem-

‘ber-in an opposite direction to the movement

of said operating member and at an accel-

-erated ’specd‘_in(Tependent of the speed of

said operating member.

13, Inian electric switch, in combination,
a supporting frame, a contact member piv-
oted thereon, stops on said frame for limit-
ing the movement of said switch member in
both directions, a sliding operating member
having a cam surface formed by oppositely
inclined faces, a resilient member connected
to said contact member and divectly engag-
ing the cam, said operating member being
constructed to directly engnge said contact
member to positively operate the same under
predetermined conditions,

14. In an electric switch, in combination,
a pivoted contact member, a sliding operar-
ing member having a cam surface provided

“with a crest having oppositely inclined faces

extending therefrom, a roller slidably
mounted on said contact member, and resili-

~ent means for maiitaining said roller in en-

gagement with the cam surface of said op-
erating membher to cause said contnct mem-
ber to move at an.nccelerated speed and in
an opposits direction to the movement of
suid opersting member when suid roller has
been forced onto the crest of the cam surface
of said operating member.

15. In an electric switch, in combination,
a pivoted contact member, a sliding operat-
ing member having a cam surface provided
with a crest having oppositely inclined faces
extending theref%om, o roller slidablv
mounted on said contact member, and resih-
ent means for maintaining said roller in en-
gagement with the cam surface of said op-
erating member to cause said contact mem-
ber to move at an nccelerated speed and in
an opposite direction to the movement of

said operating member when said roller has

been forced onto the crest of the cam surface
thereof, said operating member being adapt-

-ed, upon continued movement, to directly
‘engage said contact member to positively

operate the same under predetermined con-
ditions,

16.. In an electric switeh, in combination.
asupporting frame, u contact member pivot-
ally mounted thercon, stops on said frame
for. limiting the movement of said contact
member in - both directions, a sliding op-
erating member having a double inclined
cam surface, a roller slidably mounted on
said contact member, and resilient means
for maintaining said roller in engagement
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with the cam surface of said operating mem-
ber to move said contact member in an op-
posite direction to the movement of said op-
erating member and at an accelerated speed
independent of the speed of said operating
memoer.

17. In an electric switch, in combination,
a supporting frame having upwardly ex-
tending lugs thereon, a pin supported by
said lugs, a U-shaped contact member
pivoted upon said pin, stops on said lugs for
limiting the movement of said contact mem-
ber in both directions, a pin adapted to work
in slots in said contact member, a roller car-
ried by said pin, a sliding operating mem-
ber arranged between the arms of said con-
tnct member and having a double inclined
cam surface, coil springs on opposite sides
of said operating member and each having
one end thereof connected to said pivot pin
and its other end connected to the pin carry-
ing said roller for resiliently hol?iing sald
roller against the cam surface of said op-
erating member, said springs and said roller
being adapted to co-act with the cam surface
of said operating member to move said con-
{nct member in an opposite direction to the
movement of said operating member and at
an accelernted speed independent of the
speed of said operating member.

18. In an electric switch, in combination,
a supporting frame having upwardly ex-
tending lugs thereon, a pin supported by
said lugs, a U-shaped contact member
pivoted upon said pin, stops on said lugs for
limiting the movement of said contact mem-
ber in both directions, a pin adapted to
work in slots in said contact member, a
roller carried by said pin, a sliding operat-
ing member arranged between the arms of
sald contect member and having a double
inclined cam surface, coil springs arranged
on opposite sides of said cam member and
cach having one end thereof connected to
said pivot pin and its other end connected
to the pin carrying said roller for resiliently
holding said roller against the cam surface
of said operating member, said springs and
said roller being adapted to co-act with the
cam surface of said operating member to
move said contact member in an opposite
direction to the movement of said operating
member and at an accelerated speed inde-
pendent of the speed of said operating
member, said operating member having por-
tions adapted to engage the cross portion of
said contact member to positively actuate
the same under predetermined conditions.

19. In an electric switch, in combination,
a substantially U-shaped pivoted contact
member, a sliding operating member having

8

a double inclined cam surface, said operat-
ing member having an enlarged opening
therein through which extends the cross por-
tion and pivot of said contact member, a
pin_adapted lo work in longitudinal slots
in the arms of said contact member, a roller
carried by said pin, a yoke having arms
pivotally connected to said pin on opposite
sides of said roller, and a cross portion pass-
ing through the recess in said operating
member, and a coil spring connected to the
cross member of said yoke and to the pivot
of said contacl member for resiliently hold-
ing said roller in engagement with the cam
surface of said operating member, said
spring and said rolfer being adapted to co-
act with the cam surface of said operating
member to move said contact member in an
opposite direction to the movement of said
operating member and at an accelerated
speed independent of the speed of said op-
erating member.

20. In an electric switch, in combination,
8 supsorting frame having parallel lugs
formed thereon, a pivot pin carried by suid
lugs, a substantially U-shaped contact mem-
ber pivotally mounted on said pin, stops on
said luge for limiting the movement of said

contact member in both directions, a sliding ¢

operating member including a hollow frame
having a double inclined cam surface, the
cross portion of said contact member and is
pivot pin being arranged to pass through
said frame, a pin working in slots in the
arms of sald contact member, a roller car-
ried by said pin, a yoke having arms pivot-
ally connected to said pin on opposite sides
of said roller, the cross portion of said yoke
extending through said operating frame,
and a coll spring connected at one end to
gnid yoke and at its other end to the pivot
ol sald contact member for resiliently hold-
ing said roller against the cam surface of
sald operating member, said spring and said
roller being arranged to codperate with the
cam surface of said operating member to
move said contact member in an opposite
direction to the movement of said operating
member and at an accelerated speed inde-
endent of the speed of said operating mem-
er, said operating member having portions
adapted to enguge the cross portion of said
contact member to positive{y operate the
same under certain conditions.
In witness whercof, T have hercunto sub-
scribed my name in the presence of two wit-

nesses.
HENRY J. WIEGAND.
Witnesses:

Avrrep HALVERSON,
M. R. Fennro.

Coples of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”
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