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UNITED STATES PATENT OFFIOE

CHARLES J. KLEIN OF MILWA.UKI]E WISCONSIN, ASSIGNOR TO THL CU’.’I.‘LER—HAMMER

MFG. CO., OF MILWAUKEE, WISCONSIN,

' SNAPJ-SWI‘I‘CH. B

A CORZE’OBATION OF WISCONSIN |

Speelﬁcatmn of Lett’ers Patent

This application filed May 11, 1809.

To ol whom fa,t may concern:
- Be 1t known that I, CmarrEs J. KLEIN, a

citizen of the United States residing.at Mil-

“waukee, in the county of Milwaukee -and
State of Wlsoonsm ‘have invented new and

useful Improvements In Snap- Swrtehes, of

~ which the following is a full, clear, concise,
and exact description, reference bemg had
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15

to the accompanying dramng, fornnng a
part of this specification. -

My invention relates to improvements in

electric switches.

It has for an object to prowde improved
means for operating the switch contacts
which will enhance the etficiency of the

. switch as a whole.
It has for a further ob]ect to: prov1de
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~structure which will be compact and efhi-
cient, and especially appropriate for certain
types of - switches, particularly for snap
switches in whi¢h a quick break or quick

make and break 1s desired.

While certain features of my 1nventron
are particularly. appropriate for electric

switches, the same may be applied in other
relations and certain claims hereln are in-
tended to cover said features broadly.

In order to illustrate my invention more |

‘particularly, I have shown 'in the accom-
panying drawings certam teatures thereof In
simplified form. |

My invention may, of conlse, be embodled |

in various different forms and may be ap-
phed to switches of different types. -
This application 1s a continuation of and

~ a substitute for my prior application, Serial

No. 391,550, filed Séptember 6, 1907.  Vari-

. ous spe(nes of the generic invention covered

45

by this application are shown, described and

claimed 1n other apphcatlons ﬁled by me and |
| spring engages a cam member and in the

particular embodiment of the mvenmon

identified as follows: Serial No. 393,793,

filed September 20, 1907, renewal Qerlal No _

574,685, filed Jul 30, 1910. Serial No.
393 794 filed September 920, 1907, renewal
Serlal No 588,784, filed October 22 1910.

~ Serial No. 416, 933 'filed February 20 1908,

50

renewal Serial No 588,785, filed October 22

1910, Serial No. 416, 934 ﬁled Februar 20
- 1908, renewal Serml No 588 (86, filed cto-
ber 22 1910. |

Tn the drawings accompanylng this speci- |

fication like parts have been given the same
reference numeral in the several VIews.
- Fig gure 11s a sectlonal 51de elevatlon of a

g,

‘axis of the cam member
the cam may be said to be in the form of a

| I have shown. two upright
through which extend the buttons 2, 3.
| These guides may be formed by the W’alls of

.' button or other operating means.

| snnple form of smtch in 1ts closed nosition.

2 is a sectional end elevatlon on the .

line 2—2 of Fl%‘ 1 lookln
1

of the arrows . 31sa seetlon_el side ele-

vation similar to Fig. 1 showing the parts

in the position in which the switch 1s about
to open.

Fig. 4 is a view similar to Flgs 1

09

in the direction

60

and 3 showing the parts in position in which
the swith has opened. . Fig. § 1s a sectional

| side elevation showmg a somewhat modl- '
fied form of the switch.

I provide a cam member 1, which, 1n the

‘structure shown 1n the aocompanymg draw-

ing, is in the form of a double frustum or

wedge, the frustums being arranged base

to base, so that the cam has an enlarged
central por’uon from. which tapering faces

extend 1nwardly
In other words,

double wedge, in which the wedges are ar-
ranged base to base. - The cam may

the eqmvalent of that>shown and will
form the same function.

means .o
one direction or the other.

Any suitable supporting str ucture may be

provided. For the purpose .of 1llnstra,tlon,
guides 4, 5

a suitable casing.
" The cam 1s engaged by the hehoal spring

6. The periphery of the helices of the

spring are directly engaged by an operating

toward the longitudinal

85
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v
of
course, assume, various forms which wﬂl be -
er-
The ends ofpthe |
| cam are provided with operating buttons by
f which the cam may be moved in
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member, which, in the best embodiment of

the 1nventlon ta,lces the form of a cam. In

accordance with the. invention, the helical

95 -

llustrated, the helical spring is shown in the

form of a ring which entlrely surrounds the
cam member. - -

The cam and sprlng are so arranged and
coact in such a manner, that by reason of

their construction and the pressure between
them, a bodily movement of one elong the
engaging surface of the other is secured,

which movement takes place-at an acceler-

ated speed and independently of the

push
In the .
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' form of the nwentlon 111ustrated the cam is _



or brealk the circuit.

2.

moved to secure a predetermined relation
with respect to the spring and then the
spring moves automatically and independ-
ently of the cam and of the operating push
button so as to actuate the contacts, to make
This movement of the

~spring takes place in a similar path and 1n a
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han

reversed direction to the movement of the
cam. It is thus impossible to stop the snap
action of the make or break of the circuit by
holding the push button.

'Suitable means are provided for control-
ling the contacts of the electric circuit
through the action of the helical spring
whereby said circuit may be made and
broken. In the best embodiment of the n-
vention, I provide a separate contact mem-
ber which, in the form 1illustrated inecludes a
ring 7. It will be seen that over the helical
spring extends a ring 7 which is preferably
of curved cross-section and is split so that 1t

“may be spread to allow the helical spring to

expand. This ring forms a movable switch
contact which is adapted to bridge the sta-
tlonary switch contacts 8 and 9 mounted
upon the guide 5. Of course, the switch
contacts may assume various forms and be
arranged in different ways. The construc-
tion and arrangement of these contacts
shown in the drawing has been selected

merely for the purpose of a simple illustra-

tion of the application-of my invention.

The guides.in addition to supporting the
cam, form stops to limit the bodily move-
ment of the helical spring. In the form of
the invention illustrated, the guides also
Iimit the movement of the cam. Ot course,

any suitable form of stops may be provided

for this purpose. _

In Fig. 1 the switch contacts are shown 1n
closed position and the cam member stands
to the left of the helical spring. 1f now the
cam member be moved toward the right, the
right-hand cone will pass into the helical
spring and spread it, as shown 1n Ig. 3, the
helical spring bearing against its right-hand
guide or stop 5. When the right-hand cone
passes through the spring and the left-hand

cone comes into engagement with said.
spring the pressure of the spring bearing
~upon the left-hand cone will cause the

spring to slide quickly over said left-hand
cone to the left, away from the right-hand
stop until it reaches the position 1llustrated

in Fig. 4. The switch contacts are thus

quickly separated and the switch 1s opened.
If the parts be in the position shown 1n

‘Fig. 4, the switch may be closed by moving
the cam toward the left. The helical spring |

will bear against the left-hand guide or stop
4 and the %eft hand cone will pass into the
same and spread it. When the right-hand
cone comes 1nto engagement with the spring
the C{)ressure of the spring upon the right-

cone will cause it to slide quickly over

085,421

the same to the right until it engagzes the
right-hand stop, thereby causing the mov-
able contact 7 to quickly engage the station-
ary contacts 8 ang 9 and close the switch.
The switch contacts may be of various
forms, and associated with the operating
elements of the structure 1n various ways.
As hereinbefore stated, the structure that is

shown in the drawing has been selected as a

stmple 1llustration of the general features
of my invention. In practice, my invention
may be embodied in many suitable forms.

70

75

The movement of the cam member 1 may

be accomplished by hand, or the switch may
be used 1n connection with various mecham-
cal devices to automatically open and close
a ciréuit. | '
One very common type of an automati-

cally operated switch is a door switch. In

Fig. 5 I have illustrated such a switch to

80

85

which my invention is applied. In this fig-

ure the parts which correspond to those in
Figs. 1 to 4, have been given the same ref-
erence numeral with the exponent prime, as,
for instance, 1, 2’, . |

To the guide 5" 1s
member 10 1n which 1s arranged a spring 11
which 1s interposed between the button 3’
and the outer end of the tubular member.
The spring urges the cam member to its
left-hand position in which position the

switch 1s closed.. When the switch 1s ap-

plied for use in connection with a door, 1t
may be so arranged that the door may en-
gace the button 2" and .force the cam mem-
ber to the right against the tension of the
spring when the door is closed, thereby
opening the switch. When the door 1s open
the cam member is released and the spring
forces it to the.left, thereby closing the
switch. Of course this form of switch may
be applied in various relations.

The structure which my 1invention pro-
vides produces a switch which is simple and
compact 1n construction, and efficient and
durable in service, and in which there 1s a
quick make and break between the contacts.

As has been previously said, the drawin%'s
in this application merely depict a simple
form of my invention for the purpose of
convenient illustration. o |

From the disclosure that I have made
herein many different forms of switch may
be devised to embody my invention. The

~drawings and foregoing description should

therefore be construed not in a limiting
sense but simply as illustrative of one of

various embodiments of my invention.
What I claim 1s:

1. In an electric switch in combination, a
cam, operating means, a spring directly

engaging said cam, said spring and cam be-
ing movable relatively to cause coaction one
with the other whereby one of said parts 1s
caused to move bodily relatively to the other

90

Latt,‘ach-ed a tubular

96

100

105

110

115

125

130

120



10

085,431

at an accelerated speed indepen.dently_ of

said operating means, and a switch contact
associated with said spring and actuated
thereby. - S -
2. In an electric switch, 1n combination, a

cam, operating means, a spring directly en-
caging said cam, said spring and cam being

movable relatively to cause coaction one

with the other whereby one of said parts 1s.
caused to.move bodily relatively to the other

at an accelerated speed in a similar path by
the movement of said cam at a predeter-

mined point in its travel independently of
said operating means, and a switch contact.

associated with said resilient member and
actuated therebv. ' | |

3. In an electric switch, in combination, a

cam, operating means. a spring directly en-
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oaging and carried by said cam, said cam

and spring being movable relatively to cause

_coaction one with the other whereby one of
parts is.caused to move bodily rela-
tively to the other at an accelerated speed |

sa1d

independently of said operating means, and
a switch contact associated with said spring
and actuated thereby. -

4. In an eléctric -switch, in combination,
operating means. comprising a movable

‘member having oppositely inclined conical

surfaces on either side of a line transverse

in the axis thereof, and a spring operatively.

engaged by said inclined conical surfaces,

‘caused to move bodily by the movement of

cald first named member, and means where-

bv said spring and movable member are

adapted to control an electrie circuit. _
- 5."In an electric switch, in combination, a
cam, operating means, a spring directly en-
aqaoing said cam, said spring and cam being

movable relatively to cause coaction one |
with the other whereby one of said parts 1s
caused to move bodily relatively to the other
at an accelerated speed in a similar path m

a reversed direction independently of said

~operating means, and a switch contact asso-
clated with the spring and cam and actuated.
“thereby. ; o -

6. In an eléctric
operating means comprising two nembers
having the same linhear motion, one of said

 members comprising a bodv provided with

a plurality of operative relativelv angular
disposed facial _
central axis of said body and the other of
said members being a spring arranged to be

directly and operatively engaged with said | _ _ :
' a cam member having two oppositely 1n-

facial nortions in such arrangement that one

of said members is caused to move bodily
relatively to the other at an accelerated

speed independently of said operating

means, and a switch contact associated with

" the members and actuated thereby.

7. In an -electric switch, in combination,

operating means comnrising two members

having the same linear motion, one of said

switch, in combination,

portions grouped. about a

|'and means whereby said parts are a
| to control an electric circuit. .~

i members comprising a body of wvarying

transverse sectional areas and provided with
a plurality of opératiye relatively angularly
dizposed facial portions grouped about a
central axis of said body and the other of

said members being a spring arranged to be

directly and operatively engaged with said

i facial portions in such arrangement that one

of sald members is caused to move bodily
relativelvy to the other at an accelerated

speed independently of said operating

means, and a switch contact associated with
the members and actuated thereby. .

a8
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79

8. In an electric switch, in combination, -

operating means comprising two members

“having the same linear motion, one of said

members comprising a body provided with

80

a plurality of operative relatively angularly |

disposed smooth facial portions grouped
about a central axis of said body and the

such arrangement that one of said members
is caused to move bodily relatively to- the

{ other at an accelerated speed independently
of said operating means and a switch con-

tact associated with the members and aciu-

ated therebv. S

9. In an electric switch, in combination, a
helical 'spring, a movable cam member en-

caged thereby, said cam member having a
‘tapering face which may be brought into

engagement with said helical spring to cause
sald spring to move bodily over said taper-
ing face, and means whereby said parts are

1 adapted to control an electric circuit.
~ 10. In an electric switch, in combination,
a helical spring, a cam member having a ta-

pering face, said cam member being movable

“to bring said tapering face into engagement
| with said helical spring, whereby said heli-

cal spring will engage said tapering face,
and cause bodily movement of one of sald
elements, and means whereby said parts are
adapted to control an electric circuit.

'11. In an electric switch, in combination,
a cam member having a conical portion, a

helical spring ecircumferentially engaging

said cam, said cam being movable to bring
said conical portion into engagement with
sald spring and cause bodily movement

85

other of said members being a spring ar-
ranged to be directly and operatively en-
gaged with said smooth facial portions.in

90
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thereof relatively to said cam member, and

cfmtrbl an electric circuit. |
12. In an electric switch, in combination,

means whereby said parts. are adapted to

wardly tapering portions, and a helical

‘spring engaging therewith and caused to
‘move bodily relatively thereto, stops for.

limiting bodily movement. of said ?ring,

13. In an electric switch; in combination,
a cam member in the form of a double frus-

apted

120
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sald spring to cause said spring to move
‘bodily at an accelerated movement inde-

e

tum positioned base to base, a helical spring
engaging sald cam member and caused to
move bodily relatively thereto, and means
whereby said parts are adapted to control
an electric  circuit.

14. In an electric switch. in combination,
a cam having an operating portion of de-
creasing longitudinal cross section with a
curved surface transverse to the axis thereof,
a spring operatively engaging the curved
surface of said cam and adapted to be caused
to move bodily relatively thereto when In
engagement with sald operating portion
thereof, and means whereby said parts are
adapted to control an electric circuit.

15. In an electric switch, in combination,
a longitudinally movable cam having an en-
larged central portion with inclined sur-

faces on opposite sides thereof, a bodily

movable spring yieldingly and directly en-
gaging said cam whereby said cam may. be
moved relatively to said spring to cause an
independent and accelerated movement of

said spring, and means whereby said parts

are adapted to control an electric circuit.
16. In an electric switch, in combination,
operating means comprising a movable op-
erating member having oppositely inclined
conical surfaces, a spring directly engaging
the conical surface of said operating mem-
ber, said operating member belng movable
relatively to said spring whereby said spring
partakes of bodily movement caused by co-
action of sald resilient member and the In-
clined surfaces, and means whereby said
parts are adapted to control an electric
circuit, | o
17. In an electric switch, in combination,
operating ‘means comprising a movable op-
erating member having oppositely inclined

conical surfaces, a spring directly engaging’

the conical surface of said operating mem-
ber, said operating member being movable
to transfer said spring from engagement
with one of said surfaces to the other where-

by said spring partakes of bodily movement

caused by a coaction of said spring and the
inclined conieal surfaces, and means where-

by said parts are adapted to control an elec-
tric circuit. ' '

'18. In an electric switch, in combination,
an operating member having oppositely -
clined conical surfaces on opposite sides of
its center, a spring directly engaging and

lymng around said operating member, stops |

limiting bodily movement of said spring,
sald operating member being movable and

as to pass its center through

pendéntly of the movement of said operat-
ing member, and means whereby said parts

are adapted to control an electric circuit.

19. In an electric switch, in combination,

a cam having oppositely inclined faces on '

face, and switch contacts associate

thereof re

985,421

| opposite sides of its center, a spring engag-

ing therewith, said cam being adapted to be
moved relatively thereto to bring one or the
other of said faces into engagement with
sald spring to cause 1t to move upon said
face at an accelerated -speed, and means
whereby said parts are adapted to control
an electric circuit.

20. In an electric switch, in combination,
a cam member having opfyositely inwardly
tapering portions, a helical spring engaging
therewith, and caused to move bodily rela-
tively thereto, and switch contacts associated

~with said parts and actuated therebye.

21. In an electric switch, in combination,
a cam member in the form of a double

frustum, a helical spring engaging there-

with, means for limting bodily movement
of said spring and guiding said cam, and
means whereby said parts are adapted to
control an electric circuit. |
22. In an electric switch, in combination,
an operating cam member in the form of a
double frustum with the frustums positioned
base to base, a helical spring engaging there-

with, means for limiting bodily movement

of said helical spring, and means for actuat-

1mg sald cam member and switch contacts

actuated by coaction between said cam mem-
ber and sald spring.- | ,
* 23. In an electric switch, in combination,

-a helical spring, a movable cam member en-

gaged thereby, suid cam member having a
tapering face which may be brought into en-
gagement with said helical spring to cause
sald spring to move bodily over said taperin
with
sald elements and actuated thereby.

24. In an electric switch, in combination,

a helical spring, a cam member having a
tapering face, said cam member being mov-

able to bring said tapering face into engage-

ment with said helical spring, whereby said

face

helical spring will engage said tapenn%
sald

and cause bodily movement of one o

clements, and switch contacts associated with

said elements and actuated thereby.

70
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25. In an electric switch, in combination,

2 cam member having a conical portion, a

‘helical spring circumferentially engaging
said cam, sald cam being movable to brinE

said conical portion into
said sprinF, and ‘cause a
atively to said cam
contacts actuated by coaction
cam member and said spring. |
26. In an electric switch, 1n combination,
a cam having two oppositely inwardly ta-
pering portions, and a'helicaf'
ing therewith, and caused to move bodily
relatively thereto, switch contacts associated

engagement wit
boﬁ?ly movemernt

between said

with said parts and actuated therebyf and

stops for Iimiting bodily movement of said

SPI‘]. ng: '

27. In an electric switch, in combination,

and switch

Spring engag-
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. __ ] |
a cam member in the form of a double frus-
tum, positioned base to base, a helical spring
engaging said cam member, and caused to

move bodily relatively thereto, and switch

contacts actuated by coaction between said
cam member and said spring. . -
28. In an electric snap switch, the com-
bination of a cam, a spring directly engag-
ing said cam, operating means, said
and spring coacting so.that the pressure be-

tween them causes a quick bodily movement

of one along the engaging surface of the
other independently of the operating means,
and means whereby said cam and spring by
said bodily. movement are adapted to con-
trol an electric circuit. . .

99. In an electric snap switch, the com-

bination of a push button, a cam actuated

20

thereby, a spring directly engaging said
cam. said cam and spring coacting so that

“the pressure between them causes a quick

20

bodily movement of one along the engaging
surface of the other independently of the
push button, and means whereby sald cam
and spring by said bodily movement are
adapted to control an electric circuit, when

said push button is actuated.

30

30

L L

30. In an electric snap switch, 'a'ba,s;e, a,

double end push button projecting through.

each side of the base so as to be pushed
from either side, said button having a cam
portion, a spring directly engaging said cam
portion, and a movable contact, the parts be-

ing so arranged and coacting that when said

push button is pushed back and forth an
accelerated movement is given to said con-
tact independently of said push button. -

31. In an electric snap switch, the com-

bination of a push button, said push button

40

45

o0

having a portion carrying the cam, a spring

directly engaging said cam, said cam and

spring coacting so that the pressure between
them causes a quick bodily movement b one

‘along the engaging surface of the other,
means whereby said cam and spring by said
‘bodily movement are adapted to control an
electric circuit, when said push button 1s

actuated, and supporting guides for said
push button adapted by contact with the
faces of the cam to limit the movement of

- the push button.

55

60

~when said push button is pushed back and
~ forth so that said contact is given an accel-

65

89. In an electric snap switch, a base, a

double end push button, projecting through
each side of the base so as to be pushed from

either side, said button carrying a cam por-

tion, a spring directly engaging said cam
portion, said spring having a portion which
is bodily movable with relation to and along

~ the engaging surface of the cam and a mov-
“able contact, the parts being so arranged and

coacting that said cam and spring cooperate

erated movement independently of said push
button. - o

caln .

ing said operated .
mined relation has been established inde-

o

33, In an electric snap switch, the com-
bination of a cam, a spring directly engag-

ing therewith, switch contacts connected to

one of said parts, means for moving one. of
said parts with relation to the other, so as
to place said spring under tension and to

said .cam and spring, said cam and spring
after said predetermined relation has been
established, actuating said switch contacts
independently of the means for moving one
of the parts. -

~84. In a mechanical movement, the com-

bination of a cam, a spring directly engag-
ing said cam, an operated part, connections

| between said operated part and one of said

members, means for moving one of said
members with relation to the other so as to

secure a predetermined relation between the.

cam and spring, said cam and spring actuat-
part, after said predeter-

pendently of the means for moving one -of

said members.

35. In a mechanical movement, the com-
bination of a cam, said cam having an 1in-
clined face, a bodily movable spring directly
engaging sald cam, means for moving said
cam to a predetermined position with rela-
tion to said spring, means whereby said cam
and spring coact to cause said spring to.par-

take of a quick bodily movement over the

inclined surface of said cam independently
of the means for moving the cam and after
the predetermined position has been estab-
lished and a part to be moved mechanically

| connected with said spring and actuated
‘thereby. '

~ 86. In an electric snap switch, the com-
bination of a cam, a tension spring directly
engaging said cam, one of said parts being

70

| secure a predetermined relation between

75
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movable along the engaging surface of the -

other, operating means, said cam and spring

coacting so that the pressure between them

causes a quick movement of one along the

‘engaging surface of the other independently

of the operating means, and means whereby
said cam and spring by said moveément. are
adapted to control an electric circuit.

37. In an electric snap switch, the com-
bination of a cam, a coiled tension spring

11U

115

directly engaging said cam, operating means,

said cam and spring coacting so that the
pressure between them causes a quick move-
ment of one along the engaging surface of
the other, independently of the operating
means, and means whereby said cam and

120

spring, by said movement, are adapted to

control an electric current. -
38. In an electric snap switch, the com-
bination of a cam having two conical por-

‘tions arranged base to base, a ring consist-

ing of a helical spring directly engaging and
circumferentially encircling said cam, the

normal diameter of said ring being less than

125

130
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that of the base of said conical portion of
said cam, stationary switch contacts, a push
button, said spring being bodily movable
along the face of said cam and adapted to
control the make and break of an electrlc
circuit to which said contacts are connected.

39. In a snap switch, the combination of
stationary contacts, a cam having two op-
positely tapering portlons said portions.
being arr anged base to base, 2 helical spring
ring dlrecﬂy engaging and surrounding said
cam and moving bodily relatively thereto,

i

985,421

and means for moving saul spring along
said cam, said spring being adapted to make
and break an electric eircuit to which said
contacts are connected.

In witness whereof, I have hereunto sub-
scribed my name in the presence of two
witnesses.

CHARLES J. KLEIN.

Witnesses:
..Lk- O- ﬁ.[ﬂ...iGE’
Frankt H. Husparp.
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