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10 Claims.
1

This invention relates to snap switches in gen-
eral and, more particularly, to double-acting
snap switches and the like and snap-acting
spring members embodied in such switches.

Double-acting snap switches are known in
which the change of one spring position to the
other is obtained by lifting up the spring which
gradually decreases the contact pressure. De-
crease of contact pressure means, however, in-
crease of arcing and fast deterioration of the
contact material. Furthermore, the contacts in
the known snap switches are usually riveted to
the spring material which arrangement brings
about fumes which attack the springs and cor-
rode the surface of the springs and their con-
tacts. An inerease in the electrical resistance
follows and the temperature of the contact in-
creases because of little ares which are generated
between contacts and the springs. A further
characteristic feature of known snap switches
resides in the fact that the electrical sutside con-
nection is usually obtained by lugs which are
riveted tc the current-conducted springs.
‘This kind of connection creates difficulties after
o comparatively short period of time due to the
corrosion between the lugs and the rivets and
between the rivets and the springs.

It is, therefore, one of the objects of the pres-
ent invention to provide an improved from of
tocl-handle snap switch.

It is another cbiect of the present invention
to provide a snap switch of the aforementioned
character having parts of rugged and durable
construction, and which is not likely to get out
of order.

It is still another object to provide such a
switeh with stationary and mevable contact ele-
ments of improved form.

It is yet another object of the present inven-
tion to provide a single or double-pole, single or
double-throw snap switch or combination there-
of which is substantially of sealproof construc-
tion.

It is still a further object of the present in-
vention to provide a switch of the aforemen-
tioned character which minimizes the number
of different parts required to produce the
switch.

It is yet another object of the present inven-
tion to provide a snap switch, the springs of
which produce a high contact pressure between
the springs and the cerresponding stationary
contacts.

It is also a further object of the present in-
vention to provide a snap switch in which fhe
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contact pressure is further increased during the
time of changing the spring position until the
center portion of the spring moves through the
center portion thereof and forces the spring to
snap over to the other position of the moving
spring.

It is also another object of the present inven-
tion to provide a snap switch in which the con-
tacts are welded or soldered $o the spring there-
by obtaining a corrosive-free contact.

It is also a further object of the present in-
vention to provide a snap switch the stationary
contacts of which are welded. or soldered to
heavier springs.

It is yet a further object of the present in-
vention to provide a snap switch in which the
size and/or shape of the springs is chosen in
such manner as to obtain a small movement,
thereby producing a minute wiping action he-
tween the stationary and the moving contacts.

1t is also an object of the present invention to
provide a snap switch, which avoids any indi-
rect contact which is brought about by provid-
ing long springs which protrude from the in-
sulating case of the switch and serve as lugs on
which the electrical connecting wire may be
serewed, soldered, -or welded.

It is yet another .object of the present inven-
tion to provide a snap switeh, the insulating case
of which contains 2 small floating bridge adapt-
ed to slide within small cut-outs disposed inside
of the casing, and the bridge being moved by a
hand-actuated lever.

It is an object of the present invention to pro-
vide a snap switeh containing a bushing struc-
ture for a hand-actuated lever which brings
about a complete seal for the swiich.

It is also an object of the present invention
to provide a snap switch including -a hand-ac-
tuated lever which may be sealed up by a mag-
netic fluid seal.

‘With these and other objects in view which
will become apparent in the following detailed
description, the present invention will be clearly
understood in connection with the accompany-
ing drawings, in which:

Pigure 1 is an elevational view of a double-
acting snap switch;

Fig. 2 is an end view thereof;

Fig. 3 is & vertical axial section through the
switch at an enlarged scale for the purpose of
better demonstation;

Fig. 4 is a section substantially along the lines
4—4 of Pig. 3;
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Fig. 5 is a top plan view thereof, the panel
board being removed;

Fig. 6 is a vertical axial section of another em-
bodiment of the snap switch;

Fig. 7 is a section substantially along the lines
T—7 of Fig. 6;

Fig. 8 is a section along the lines 8—8 of
Fig. T;

Fig. 9 is a fragmentary section of one varia-
tion of a second embodiment of the sealing
means for the hand-actuated lever;

Fig. 10 is a section along the lines (80—1{8 of
Pig. 9;

Fig. 11 is a fragmentary section showing =z
second variation of the second embodiment, as
shown in Fig. 9, of the sealing means for the
hand-actuated lever; and

Figs. 12 and '13 are elevational and plan views,
respectively, of the bridgse member shown in
Figs. 3 and 4.

Referring now to the drawings and particularly
to Figs. 3 to 5, the switch comprises a longitudi-
nal casing ! of preferably rectangular cross-sec-
tion, which casing opens to the top and at hoth
ends, and which is of insulating material. As
shown in Fig. 4, the bottom 2 of the casing |
forms in its center a partly eylindrical base 3, and
the end portions 4 of the bottom 2 are set off and
are of lesser thickness than the main portion of
the bottom 2. Vertical blocks § are provided to
close up both ends of the casing | and find their
seat in the set-off portions of the bottom 2. Each
of the side portions of the casing | is divided by
lengitudinally extending and verticaily disposed
ribs 6, the latter terminating adjacent the center
portion of the casing | having the cylindrical
base 3. Thus the ribs 6 divide the casing | into
two separate chambers T and 8, each of said
chambers being adapted to receive a contact
spring 9 and 10, respectively, and each of the
springs 9 and {0 has coordinated thereto two sta-
tionary spring contacts {1, i2 and 13, 4, respec-
tively. The said contact springs as well as the
stationary springs are mounted in the end blocks
5 of the casing I. The spring 9 extends from
one block 5 through the entire casing towards
the other block 5, and its end is disposed be-
tween the stationary springs {1 and 12. In simi-
lar manner, the contact spring {0 extends from
the other block § through the other chamber of
the casing | towards the first-mentioned block
5, and its end is disposed between the stationary
springs i3 and (4.

Thus it appears that the contact springs § and
10 as well as the stationary springs {f, 12, 13
and 14, extend through the blocks 5 cutside of
the casing 1 and form lugs or terminals to which
a connecting wire (not shown) may be screwed,
welded, or soldered.

As particularly shown in Fig. 5, the springs 9
and 10 are formed as flat springs and preferably
made of resilient sheet metal. An appreciable
portion of the springs 9 and {0 are slotted along
parallel lines and the center portions 15 and {8,
respectively, are in curved position outside the
plane of the springs 9 and 18, against which an
operating bridge member, to be described later,
exerts pressure when each of the springs § and
10 is to be changed from one contact position
into the other.

The bridge member IT which operates the
springs 9 and {0 to assume the respective contact
positions, floats in the center portion of the casing
{ and comprises substantially a cylindrical hody
which is divided into two separate elements 18

10

15

20

25

30

35

40

45

50

65

60

65

70

76

4

and {9 which are formed by a recess 20 extending
cross~wise through the bridge member T and
merely being connected by a rib 2. The cylin-
drical outer face, which is of slightly lesser di-
ameter than that of the base 3 of the casing f,
rests on the latter and permits of the assump-
tion of different inclined positions. A pin-like
extension 22 is provided on top of the bridge
member (7, which extension is adapted to per-
form a rotating movement thereof.

The elements 18 and (9 are equipped with ear
extensions 23 and 24 which are adapted to exert
pressure against the center portions |5 and i8,
respectively, of the springs 9 and 10 when the
latter are moved from one contact position tc the
other. For this purpose the ear extensions 23
and 24 are equipped with special contact recesses
so that the contact faces of the recess abut first
against the center portions I5 and 6, respec-
tively, of the springs 9 and (0, respectively, while
the outer portions of the ear extensions 23 and
24 abut the outer faces of the springs 9 and {9,
respectively, upon pushing their center portion 5
and 16, respectively, towards and through the
outer portion of the springs 9 and 10, respectively.
By this arrangement, the contact pressure be-
tween the contact spring and the stationary
spring is at first further increased during the
time of changing of the position of the contact
spring until the center portion {5 and {6, re-
spectively, of the springs 9 and 10, respectively,
moves through the slots provided in the said
springs and forces the springs 9 and 10, respec-
tively, to snap over to the other position where
it remans until a change of positions is de-
sired.

Special contacts 25 and 26 are provided on the
stationary springs {1 and 12 and also correspond-
ingly on the stationary springs 13 and {4, while
the inner end of each of the springs 2 and {0
is equipped with double contacts 2T and 28. Tt
is a particular feature of the present invention to
weld or solder the contacts to the springs 9 and
10 in order to obtain a corrosive-free contact. I
has been found that the use of induction heating
or resistance heating is of advantage to avoid
overheating of the spring material. It is aiso a
feature of the present invention to provide springs
which require a small movement only in order
to move from one to the other contact position
and to require a minute wiping action between
the stationary and moving contacts. This cleans-
ing action decreases appreciably the contact re-
sistance and improves the efficiency of the switch.

The open top of the casing | is closed by a
cover 29 which has a center opening to receive an
externally threaded hollow metal bushing 390. Any
conventional means may be used to connect the
metal bushing with the cover 29. The laiter is
equipped with oppositely disposed openings 3l
which receive the bent-over ends of a flat spring
member 32 which is adapted to abut against the
top face of the bridge member (1. The spring 32
has a recess 33 through which the pin extension
22 protrudes.

The bushing 30 is preferably keyed and also
has preferably at its inner end 2 flange 34 which
is adapted to receive a sealing ring 35 pressed
against the panel board 36 on which the switch
is mounted by screwing the bushing 39 therein.

The hand lever 37 extends through the hollow
bushing 30 and is supported therein by a pivot
pin 38 properly mounted in the wall of the bush-
ing 30. Asshown in Fig. 4, the wall of the bushing
30 has on one side a recess and on its opposite
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~side a complete boring, thus permitting an easy
insertion of the pivet pin 38 into the bushing 39.
Three different sealing . means may be provided,
in accordance with the present invention, to seal
the hand lever 37 in the bushing 3D without in-
terfering with the operation of the lever. One
embodiment, shown.in Figs. 3 and 4, shows serra~
tions 38 onthe outer face of the lever 37 and cor-
responding serrations #0 on the inner face of the
bushing 30.
other suitable material is secured to the outer
face of the hand lever 31 and the inner face of
the bushing 30 by providing a bond between the
metal and the rubber and by exerting a high pres-
sure during the curing of the rubber.
providing serrations, it is also possible to arrange
merely a rough surface and/cr grooves on the
respective metal fates or any face suitable for the
purpcse. It has been found that certain silicon
rubbers withstand very low temperatures up to
—380° F. and also very high temperatures up to
4-450° F, without changing the elastic properties
of the material. Instead of using the diaphragm
seal, it is also possible to use a magnetic fiuid
seal, as disclosed in my Patent No. 2,557,140. Tt
is of advantage to vulcanize the diaphragm to the
bushing and the hand lever before the cover 29 is
fastened to the casing 1 of insulating material.
Where higher gas or fluid pressure prevails, more
than one diaphragm may be used.
Referring now to Figs. 6, 7 and 8, which show
a second embodiment of the switch, the latter
comprises again a casing 17 of preferably rec-
tangular cross-section and opening to the top and
to the ends.
formed again in its center portion to a partly
cylindrical base 3’. The side portions and the
end portions 4’ of the bottom 27 are set off and
are of lesser thickness than the main portion of
the bottom 2’. Vertical blocks 5" are provided
to close up both ends of the casing |’ and find
again their seat in the set-off portions of the bot~
tom 2’. Eacth of the side portions of the casing
i’ is divided by longitudinally extending and ver-
tieally disposed ribs 6’, the latter terminating ad-
iacent the center portion of the casing 17, hav-
ing the cylindrical base 3". Accordingly the ribs
3’ givide the casing (” into two separate chambers
7’ and 8, each of said chambers being adapted

10 receive a contact spring 97 and 19, respectively, &

and each of the springs 9" and 18” has coordinated
thereto two stationary spring contacts 117, 12/,
and 18, 14, respectively. The contact springs
and also the stationary springs are mounted in
the end blocks B’ of the casing 1”.
extends from one block § through the entire
casing {’ along the chamber 8" towards the other
block 5, and its end is disposed between ‘the
stationary springs 11" and 127, In similar man-
ner, the contact spring 107 extends from the other
hlock 5’ along the other chamber T’ of the casing
i’ towards the first-mentioned block 57, and its
end is disposed between the stationary springs
& and id’.

Thus the eontact springs 9’ and 10’, as well as ¢35

the stationary springs 117, 127, 13" and 14’, extend
through the blocks § outside of the tasing 1’ and
form lugs or terminals to which @ connecting
wire (not shown) ‘may be screwed, welded or

soldered. It -appears that the casing structure !

of the second embodiment is svbstantially iden-
tical with that of the first embodiment.
Thesprings 8" and {0’ are formed:asfatsprings
and preferably made of resilient sheet metal. In
this embodiment, however, the ‘center portions o

A diaphragm &1 of rubber ar any

Instead of .

"The bottom 2’ of the casing 1” is '8:

The spring 9" ¢
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the springs 9’ and 10’ are not slotted and partly
removed oub of the planhe of the springs, since
the function of these center portions of the flat
springsye' and 19’ is assumed by an additional
coil spring to be described later.

A bridge member {71’, which operates the
Springs 9’ and {8’ to assume the resgective con-
tact positions, floats in the center portion of the
casing {’ and comprises again substantially a cy-
lindrical body which is equipped with recesses {8’
and 19’, respectively, the recesses being narrowed
to a mere passage 20’ at opposite ends thereof.
These recesses are designed to permit of exten-
sion of the contact springs 8’ and {8’ through the
bridze member 17’ and at the same time to pro-
vide abutments against these contact springs to
shift the latter into the respective contact posi-
tions. The cylindrical outer face of the bridge
membper 11’ is of slightly lesser diamefter than
that of the base 3’ of the casing |’ and due to its
floating position is permitted to assume different
inclined positions. A pin-like extension 22’ is
provided on top of the bridge member {71’, which
extension is adapted to bring about the rotating
movement of the bridge member 17°.

Special contacts 25’ and 28’ are provided on
the stationary springs {11’ and i2’ and also corre-
spondingly on the stationary springs I3’ and 14’,
while the inner end of each of the springs 9’ and
18’ is equipped with double contacts 27’ and 28’.
The mentioned contacts are preferably welded
or soldered to the respective springs in order to
obtain a corresive-free contact.

The ogen top of the casing 1’ is closed by a
cover 28’ and is preferably soldered to the casing
{’. The cover 28’ has a cenfral opening to re-
ceive an externally threaded hollow metal bush-
ing 3%, the latter being connected to the cover
28’ by any conventional means.

The bushing 33’ is preferably keyed and also
has at its inner edge a flange 38’ adapted to re-
ceive a sealing ring 3%’ which is pressed against
the panel board 36 on which the switch is
mounted by screwing the bushing 38’ therein.

A hand lever 37’ extends through the hollew
bushing 28’ and is supported therein by a pivot
pin 38’ properly mounted in the wall of the bush-
ing 30’. The lever 230’ terminates at its lower
end in anextension 42’ of reduced diameter. The
pin extension 22’ enters the lower end of a coeiled
compression spring 43’, and telescoped into the
upper end of the compression spring 43’ is an
approximately inverted eup-shaped sheet metal
member 44’ the closed upper end 45 of which
is dished or depressed to provide a suitable abut-
ment for the rounded lower extension 43’ of the
hand lever 37’. A second cup-shaped member
46’ is fitted into the bushing 39’, which member
487 is equinped with two diametrically oppositely
disposed openings &1’ to receive the ends of a
yoke 48’, the center portion of which enters the
lower end of the coiled :compresszion spring 42°.
The voke 48’ is adapted 46 m in the com-
pression spring 43’ in ifs position above the pin
extension 22 of the hridge member {1’. By this
arrangement, the contact pressure betwsen the
contact springs and the stationary springs is at
frst further increased during the time of chang-
ing of the position of the contact springs until the
springs 9’ and ', respectively, snap over to the
other position where they remain until a change
of positions is desired.

It has been pointed .out above that three differ-
ent sealing means.may be provided, in acoerdance
with the present invention, o seal the hand lever
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in the bushing without interfering with the op-
eration of the lever. One embodiment has been
shown in Figs. 3 and 4 where a diaphragm 4l
of rubber or any other suitable material is se-
cured to the oufer face of the hand lever 37 and
the inner face of the bushing 38 by providing a
bond between metal and the rubber. The same
sealing means may be provided in the embodi-
ment shown in Figs. 6 and 7.

Figs. 6 and 7, however, show a second means
for sealing the hand lever in the bushing by pro-
viding a diaphragm 41’ which is bonded to the
inner face of the bushing 30’, and which dia-
phragm 41’ has an opening 49’ to receive the
pivot pin 38’. This arrangement is preferred
over that shown in Figs. 3 and 4, because the
arrangement in Figs. 3 and 4 opehs an avenue
into the bushing through the opening of the pivot
pin 38 into the bushing 30. It is elear that the
arrangement shown in Figs. 6 and 7 eliminates
this avenue and provides a perfect sealing for
the bushing 39’ and thereby also of the switch
casing 1.

Figs. 9 to 11 show two different embodiments
of a third means for sealing the lever in the
bushing and this means comprises substantially
the arransement of a diaphragm 4i{2 in the
bushing 302, which diaphragm is here, however,
disposed below the pivot pin 382. The structure
shown in Figs. 9 and 10 specifically shows a set-
off for the inner diameter at the upper end of
the bushing 382 and the diaphragm £(2 rests on
the shoulder formed by the set-off in the bush-
ing 302, A special ring 502 is inserted into the
bushing on top of the diaphragm, pressing against
the latter and maintained there in its sealing
position. The ring 502 forms at the same time
the bearing for the pivot pin 382,

Fig. 11 shows merely a variation of the strue-
ture shown in Figs. 9 and 10. While the sealing
ring 502 maintained the diaphragm 412 in its
sealing position, the structure shown in Fig. 11
provides in addition a bonding of the diaphragm
412 to the shoulder faces 512 of the bushing 302,
and in addition the sealing ring 502 is provided
to support the maintenance of the diaphragm 422
in its sealing position. The pivot pin 383 extends
in this structure not only throuch the sealine ring
502 but also through proper borings 522 of the
bushing 302.

The two basic embodiments of the snap switch,
shown in Figs. 3 to 5 and Figs. 6 to 8. respectively,
operate and are coustructed in a simple manner
and both embodiments not only provide a very
high contact pressure between the contact springs
ahd the stationary springs, but also hring about
inerease of contact in the first stage of the chang-
ing of positions of the contact springs, which
change is achieved by a simple operation of the
hand lever.

‘While T have disclosed several embodiments of
the present invention, it is to be understood that
these embodiments are given by example only
and not in a limiting sense, the scope of the pres-
ent invention being determined by the objects and
the claims.

I claim:

1. In an electric switch, in combination, an
insulating longitudinal casing open at its top and
at its ends, said casing having a curved bottom
disposed in its central portion and extending
crosswise to the longitudinal axis of the s2id cas-
ing, a switch actuating bridge member having a
stem extension floating in the said casing and
supported by the curved bottom of the said casing
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for oscillatory rotary movement, a top cover hav-
ing a-central opening and closing the top of the
said casing, the said stem extension of the said
bridge member extending through the said open-
ing of the top cover, an end block disposed at each
side of the said casing to close the side ends there-
of, a first spring blade carried by and extending
through one of the said end blocks and disposed
in the casing from one end thereof to adjacent its
other end, two additional spring blades carried
by and extending spaced apart from each other
one above the other through the other of the
said end blocks into the said casing and termi-
nating adjacent the said other end block, the
inner end of the said first spring blade being dis-
posed between the inner ends of the said spring
blades constituting electrical contacts, the said
switch actuating bridge member having a slot ex-
tending in longitudinal direction of the said cas-
ing and the said first spring blade passing loosely
through the said slot, the outer ends of the said
spring blades constituting terminal lugs, a bush-
ing secured to and extending upwardly from the
said top cover, an operating lever pivotally sup-
vorted by the said bushing and adapted to actu~
ate the said bridge member and to oscillate the
latter into two respective contact positions, means
for operatively sealing the said lever in the said
bushing.

2. The electric switeh, as set forth in claim 1,
in which the said bridgse member has extensions
adapted to engage the said first spring blade and
to bring about the snap action for the said first
spring blade upon changing from one to the other
contact position.

3. The eleetric switch, as set forth in claim 1,
in which a longitudinally disposed center portion
of the said first spring blade is positioneqd outside
the plane of the blade and the said center portion
of the first spring blade being pressed through
the latter into an opposite position upon exerting
a rotary movement upon the bridge member by
means of the said operating lever.

4. The electric switch, as set forth in claim 1,
in which the inner end of the operating lever has
a recess adapted to receive the extension of the
said bridge member in order to perform a proper
oscillatory rotary movement of the bridge mem-
ber upon shifting the outer end of the operating
lever into the respective positions.

5. The electric switch, as set forth in claim 1,
which includes a metal yoke member pivotally
supported within said bushing and depending
towards said casing, a coiled compression spring
interposed between the lower end of said lever
and said yoke, the saig stem extension of the
bridge member entering an inner formation of the
said yoke, a substantially cylindrical guide mem-
ber telescoped downwardly over the said coiled
compression spring and extending throughout
the major portion of the length of the latter, a
concave upper plate resting on top of the said
coiled compression spring and providing an abut-
ment for the lower end of the said operating
lever, the said coil compression spring maintain-
ing the said bridge member and thereby the elec-
trical contact of the said first spring blade under
steady pressure in one or the other of its contact
positions and upon turning the operating lever
bringing about a snap action for the said first
spring blade.

6. The electric switch, as set forth in claim 1,
in which the said sealing means for the operating
lever in the said bushing comprise a diaphragm
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sealed to the inner walls of the said bushing and
to the outer wall of the said operating lever.

7. The electric switch, as set forth in claim 6,
in which the said diaphragm is disposed above the
pivot of the said operating lever.

8. The electric switeh, as set forth in claim 6,
in which the said diaphragm is disposed below
the said pivot for the said operating lever.

9. The electric switeh, as set forth in claim 6,
in which the said pivot is disposed inside of the
said diaphragm sealing the said operating lever.

10. The electric switch, as set forth in claim 6,
in which the outer end of the said bushing has g
shoulder forming a larger inner diameter than

10
that of the remaining inner diameter of the said
bushing, a diaphragm resting on the said shoul-
der of the bushing and a sealing ring inserted at
the outer end of the said bushing and maintain-
ing the said diaphragm in operative position in
the said bushing, thereby sealing the said operat-
ing lever.
ADOLPH RAZDOW.
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