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from the longitudinal ends of the rocker. A separate coil spring is
provided for biasing a rocker actuator This invention relates to handle
operating    carriage. switches and, more particularly, to a switch the
A primary object of the present invention is, switching operation of which
is realized by such de-   5   therefore, to provide a handle operating
switch that pressing action as a piano-key touch operation of a  can
realize the on-off operation with a depressing ac- handle of the switch,
according to the preamble of  tion of a handle having constantly the same
station- claim 1.                                         ary position
always in the same direction such as the The handle operating switches of
the kind refer-  piano-key touching action, can restrain any restric- red
to are installed on housing interior wall or the like  10  tion in the
design, and can improve the operation abil- for effective utilization in ON
and OFF control of light-  ity. ing fixtures and any other loads.
According to the present invention, this object The known handle operating
switches generally  can be realized by a handle operating switch accord-
comprise a casing and a switch on-off means provid-  Ing to the preamble of
claim 1 and having the charac- ed in the casing, In which switch on-off
means a mov-  15  terising features of claim 1. able contact is provided to
a movable contactor      Other objects and advantages of the present in-
mounted rockably with its lower portion made as aful-  vention will be made
dear by the description of the in- crum for switching on and off operation
with respect  vention detailed in the followings with reference to to a
stationary contact provided to a stationary termi-  preferred embodiments
shown in accompanying nal plate through turning operation of the movable
20  drawings. contactor, the switch on-off means is operated         FIGURE
1 shows In a perspective view a handle through a handle member disposed for
seesaw mo-      operation switch according to the present inven- tion, that
Is, a rocking motion, and the movable con-  tion, as disassembled into main
components; tactor is thereby actuated to be turned for switching  FIG. 1A
is a reverse side perspective view of a on and off the stationary and
movable contacts. In the  25  piano handle of the switch shown in FIG. 1;
handle operating switch of the foregoing arrange-    FIG. 2 is a
perspective view of a switch body of ment, however, there has been a
problem that a de-   the switch shown in FIG. 1, as disassembled into
signing restriction arises due to an Inherent differ-  constituent parts;
ence in stationary positions after every on or off op-  FIGS. 3 and 4 are
explanatory views in cross- eration of the handle. That is, the handle is
required  30  sectional views forthe operation of the piano han- to be
rocked from one position to the other upon every  dle in the switch of FIG.
1; operation of the switch, and an improvement in the   FIGS. 5, 7, 9 and
11 are cross-sectional views of operation ability has been demanded.
a part of the switch body in the switch of FIG. 1 In U.S. Patent No.
3,576,962 to Jean-Pierre Ed-  for showing respectively different operating
mond Nicolas, on the other hand, there has been dis-  35  states in the
switch body; closed a push contact device in which an operating   FIGS. 6,
8,10 and 12 are bottom plan views of the plate Is placed on top side of a
base plate, a metal  push handlewiththeslidecammeansassembled plate is
attached to a pushrod connected to the oper-  with the handle for showing
respectively different ating plate which a first terminal is connected to
an  operating states thereof each of which corre- end of the metal plate, a
stirrup movable member is  40  sponding to each state of FIGS. 5, 7, 9 and
11; carried on the other end of the metal plate, and a mov-  FIG. 13 Is a
schematic explanatory view for the able contact engageable with and
disengageable      relationship of the switch body to the mounting from a
second terminal is provided to the movable   frame and piano handle in the
switch shown in member, so that the contact on and off operation re-  FIG.
1; lying not on the seesaw movement but on a depress-  45  FIG. 14 is a
schematic plan view of the switch ing operation of the operating plate may
be realized.  shown in FIGS. 1 and 13; With this contact on and off
arrangement, however,   FIG. 15 is a schematic explanatory view for the the
movable contact is arranged not for alternate on  relationship of the
switch body to the mounting and off operation with respect to opposing
stationary  frame and piano handle In another working as- contacts and the
pushrod is coupled to the center of  50  pect of the handle operating
switch according to the operating plate, so that It will be required to de-
the present Invention; press the entire body of the operating plate so as
to  FIG. 16 Is a schematic plan view of the switch render the operation
ability to be troublesome.      shown in FIG. 15; GB-A-1 390 759 discloses
a handle operating      FIG. 17 is a schematic explanatory view for the
switch according to the preamble of claim 1. In this  55  relationship of
the switch body to the mounting known switch the longitudinal direction of
the rocker  frame and piano handle In a further working as- extends
transverse to the depressing direction of the  pect of the switch according
to the present inven- push button. The movable contacts are projecting
tion; 2 



3                  EP 0 454 908 B1                4 FIG. 18 is a schematic
plan view of the switch  part 22is provided, and a piano handle 23 is
mounted shown in FIG. 17;                             onto the switch body
12 by engaging projections 24 FIG.19 is a more detailed plan view of the
switch  of the handle 23 into the recess 21 and a privoting pro- shown in
FIG. 17;                             jection 25 of the handle 23 in the
engaging pivot part FIG. 20 is a side view of the switch shown in FIG.   5
22 of the body 12. When, in this case, one side having 17 or 19 with the
switch bodies omitted;     the projections 24ofthe piano handle 23 is
depressed FIG. 21 is a detailed plan view in still another  to be rotated
with the other side having the pivoting working aspect of the handle
operating switch ac-  projection 25 of the handle 23 made as a fulcrum and
cording to the present invention;             with the projections 24
caused to slide in the recess FIG. 22 shows In a cross-sectional view the
han-  10  21, the push handle 11 of the switch body 12 is de- dle operating
switch in another embodiment of  pressed by the piano handle 23 through its
optimumly the present invention;                        designed inner
surface, and a switching operation FIG. 23 shows in a perspective viewas
disassem-  with respectto the switch body 12 is carried out. While bled the
switch shown in FIG. 22;             a resetting force against the
depression of the piano FIG. 24 is a diagram showing an indicator circuit
15  handle 23 is provided simultaneously upon resetting employed in the
switch shown in FIG. 22;      action of the push handle 11, on the other
hand, any FIG. 25 is a detailed plan view In another working  further
resetting motion than required of the piano aspect of the handle operating
switch in the em-  handle 23 can be restrained by means of hook- bodiment
of FIG. 22;                          shaped tip ends of the engaging
projections 24 of the FIG. 26 is a side view of the switch shown in FIG.
20  piano handle 23, the tip ends engaging a locking edge 25 with the
switch bodies omitted; and        of the engaging recess 22, so that the
piano handle FIG. 27 is a detailed plan view in still another  23 can be
reset always to the same non-actuated working aspect of the handle
operating switch ac-  position. cording to the present invention.
The switch body 12 comprises a hollow housing While the present invention
shall now be detailed   25  26 formed by a synthetic resin and consisting
of top with reference to the embodiments shown in the ac-  and base housing
parts 27 and 28, which are assem- companying drawings, it should be
appreciated that  bled together by means of engaging strips 29, 29a, the
intention is not to limit the invention only to these  29b and 29c extended
from the top housing part 27 embodiments but rather to include all
modifications,  and respectively having each of engaging slots 30,
alterations and equivalent arrangements possible  30  30a, 30b and 30c
(only three of them are shown in within the scope of appended claims.
FIG. 2), the strips 29-29c being engaged to engaging Referring to FIGS.1 to
4, there is shown a handle  projections 31, 31a, 31b and 31c projected on
both operating switch 10 according to the present inven-  side walls of the
base housing part 28 (only two of tion, in which a switch body 12 operated
to be switch-  these projections are seen in FIG. 2). The foregoing ed on
and off by a push handle 11 is included. This  35  engaging projections
14-14c of the switch body 12 switch body 12 is formed in a module type,
that is a  are provided to the top housing part 27 for the mount- number of
the switch bodies 12 are provided to be In  ing of the body 12 to the
mounting frame 13, and the the same dimensions, and the switch 10 is
provided  foregoing engaging recess 21 Is also provided in the to be
capable of accommodating, as required, a plur-  top housing part 27 at the
one end part having the en- ality of the switch bodies 12 such as three,
for exam-  40  gaging projections 14 and 14a so that the recess 21 pie, as
shown In the drawings, in the instance of which  existing as a vacancy will
provide to the end part a re- a mounting of the switch body 12to a mounting
frame  siliency effective to renderthe mounting engagement 13 is realized
by engaging two pairs of engaging pro-  of the projections 14 and 14a into
the slots of the jections 14, 14a and 14b, 14c formed at upper posi-
mounting frame 13 smoothly realizable. Further, the tion of both
longitudinal end faces of the body 12 (only  45  top housing part 27 is
provided with a top-open cham- a pair on one end side are shown in FIG. 1)
into any  ber 34 for receiving therein the push handle 11 to be opposing
two pairs of engaging slots or holes 15, 15a  movable vertically, i.e.,
toward and away from bottom and 16, 16a; 17, 17a and 17b, 17c; and 19, 19a
and  wall of the chamber 34, which chamber having in op- 20, 20a provided
in opposing side edge arms of the  posing side walls engaging recesses 33
for receiving mounting frame 13. When, for example, only one  50  engaging
projections 32 made at longitudinal ends of switch body 12 is to be mounted
to the mounting  the push handle 11 and, in the bottom wall, bearing frame
13, the engaging projections 14-14c of the  grooves 35 for receiving a
later described turning switch body 12 are to be engaged in central pairs
of  handle. the engaging slots 17,17a and 18, 18a of the mount-  The base
housing part 28 is formed to have at ing frame 13.
55  both longitudinal ends connecting terminal receiving In top side face
at one of the longitudinal ends of  sections 35 and 36, received in one
section 35 of 



the switch body 12, an engaging recess 21 is provided  which are common
terminal plate 37, locking springs while on the other end side top face an
engaging pivot  38 and 38a and releasing button 39, while in the other 3
5                  EP 0 454 908 B1                 6 section 36 of which a
first connecting terminal assem-  of the turning handle 59 of a cylindrical
shape, so as bly of a terminal plate 40 and locking spring 41 as well  to
provide to the movable terminal plate 53 such turn- as a second connecting
terminal assembly of a termi-  Ing action in response to a rocking motion
of the turn- nal plate 42 and locking spring 43 are disposed to-  ing
handle 59 as will be described later. The turning gether with a release
button 44 acting commonly to   5   handle 59 per se is disposed to project,
through an the first and second connecting terminal assemblies.  aperture
62 made In the bottom wall of the chamber Between the both connecting
terminal receiving sec-  34 of the top housing part 27, into this chamber
34 tions 35 and 36, further, there is defined a central re-  while engaging
a pair of triangular shaft projections ceiving section 45.
63 formed on opposing both sides of the cylindrical In the present
instance, the terminal plate 40 of  io  shape freely into the bearing
grooves 35 of the top the first connecting terminal assembly disposed in
housing part 27. Arectangularportion is formed atthe the other receiving
section 36 Is extended at an end  top of the turning handle 59, and a pair
of engaging along an inner side wall of the central receiving sec-
projections 64 and 64a are provided to be errected at tion 45 and is then
bent toward the center of the sec-  both longitudinal ends of the
rectangular top portion tion 36 so that this extended end will lie along a
sup-  15  in a direction perpendicular to projecting direction of port stud
48 on the one end side of the central receiv-  the shaft projections 63.
ing section 45, and a stationary contact 49 is secured  The slide cam means
60 is formed substantially to tip end portion of the extended end of the
terminal  into a frame of rectangular shape, preferably with plate 40. At
base part of the terminal plate 40, further  such thermoplastic resin as
polyacetal high in the coupling strips 51 are provided for embraceably en-
20  elasticity, and a pair of camming projections 65 and gaging an end part
of a support stud 50 disposed to  65a are provided to both opposing side
edges of the oppose the foregoing support stud 48 in the central
rectangular frame shape to be slidingly engageable receiving section 45 on
one lateral side thereof. The  with the engaging projections 64 and 64a at
the top terminal plate 42 of the second terminal assembly is  of the
turning handle 59. Further, the slide cam formed to ride astride on a
further support stud 50a  25  means 60 includes a pairof resilient strips
66 and 66a made in the central receiving section 45 on the other
integrally extended inside the frame shape from one lateral side thereof
and to have an extended end bent  side to the otheropposing side while
transversing the to oppose the extended tip end of the terminal plate
direction in which the camming projections 65 and 40 having the stationary
contact49, and a furthersta-  65a are provided to oppose and gradually
approach- tionary contact 52 is secured to the extended end of  30  ing
each other at extended ends. The push handle 11 the plate 42 to oppose the
contact 49.           is provided in the center of the inner surface with a
Further, the inner frame 47 is formed to include  projection 67 which is
held between the resilient an errected wall having a recess (not shown), in
which  strips 66 and 66a so that, upon sliding of the slide cam a movable
terminal plate 53 as a switch on-off means  means 60 in either direction in
which the camming is freely engaged specifically at a projection 54 of the
35  projections 65 and 65a are opposing, a resetting plate 53, so that the
movable terminal plate 53 will be  force will be provided by the resilient
strip 66 or 66a rockable for an angular range defined by a rock-  to the
means 60 with respect to the projection 67. Fur- allowing angle of the
recess. This movable terminal  ther, a resetting spring 68 is disposed
between the plate 53 is formed by a conducting material and Is  push handle
11 and the bottom of the chamber 34 of brought into contact at a lower end
with a conducting   40  the top housing part 27, and this spring 68 Is
formed bearing plate part 56 made integral with the common  preferably in
such that the spring 68 Is coupled at a terminal plate 37 and disposed
between the both sup-  central top portion to the push handle 11 and
resilient- port studs 48,50 and 50a of the central receiving sec-  ly
engages at both side legs with the bottom of the tion 45, and a movable
contact 57 is secured to upper  chamber 34 while the legs are gradually
opened In end part of the movable terminal plate 53 so that, as  45
downward direction away from the push handle 11, the movable terminal plate
53 rocks with the lower  whereby the push handle 11 and eventually the
piano end made as the fulcrum, the movable contact 57 will  handle 23 are
constantly urged upward, away from achieve the switch on and off operation
with each of  the switch body 12. the stationary contacts 49 and 52 of the
terminal    Referring next to the operation of the handle op- plates 40 and
42.                            50  erating switch according to the present
invention, a The switch on-off means comprising the movable  depression of
the push handle 11 against the resilient terminal plate 53 is interlocked
with the turning  force of the resetting spring 68 through the depres-
means which comprises a coil spring 58, turning han-  sion of the piano
handle 23 on its side having the en- 



dle 59 and slide cam means 60 disposed along the in-  gaging projections 24
In a position shown In FIGS. 5 ner face of the push handle 11. In this
case, the coil  55  and 6 causes the slide cam means 60 also to be push-
spring 58 is engaged at one end to an upward projec-  ed down, upon which
the camming projection 65a on tion 61 of the movable terminal plate 53 and
inserted  one side of the slide cam means 60 engages at a part at the other
end into a downward opened axial hole  of Its inside slope with the
engaging projection 64a at 4    7                  EP 0 454 908 B1
8 one end top portion of the turning handle 59 in a state  the side of the
engaging projections 24, the above de- tilted on one side in such position
shown In FIGS. 7  scribed operation is carried out in reverse manner, so
and 8. As the push handle 11  further depressed in  that the movable
terminal plate 53 is rocked to carry response to the depression of the
piano handle 23,  out the contact switching operation, and the movable the
engaging projection 64a of the turning handle 59   5   contact 57 Is
separated from the stationary contact 49 is displaced to have eventually
the turning handle 59  and brought into contact closing state with the
other rocked so that, when the coil spring 58 moves beyond  stationary
contact 52. its dead point, the turning handle 59 will be turned to  In the
foregoing embodiment, the description has a position shown in FIGS. 9 and
10, accompanying  been made to that, as schematically shown in FIGS. which
the movable terminal plate 53 interlocked with  10  13 and 14, the single
switch body 12 of the modular the turning handle 59 through the coil spring
58 is  type is mounted to the center of the mounting frame also caused to
rockingly turn, so that the movable  13 adapted to concurrent mounting of
three of the contact 57 of the movable terminal plate 53 will be  module
type switch bodies, and also the single piano separated from the stationary
contact 52 with which  handle 23 of a relatively large size is employed for
the the movable contact 57 has been in the contact clos-  15  switch on and
off operation, but the dimension of the ing state but will be brought Into
the contact closing  mounting frame 13, number of the switch body to be
state with the other opposing stationary contact 49,  mounted and number or
size of the piano handle are and the switching action is thereby carried
out.  selectable as required. As shown in FIGS. 15 and 16, In the foregoing
structure, the distance between  for example, the mounting frame 13A is
provided for the engaging projections 64 and 64a of the turning  20
concurrent mounting of the two module type switch handle 59 as well as the
distance between the engag-  bodies 12Aand 12A1, while the piano handle may
be ing camming projections 65 and 65a are so set that,  divided into two
handles 23Aand 23A1 in correspon- when the slide cam means 60 slides while
engaging  dence with the number of the switch bodies 12A and at one of the
camming projections 65 and 65a with  12A1. Further, it is also possible, as
shown in FIGS. one of the engaging projections 64 and 64a of the  25  17
and 18, to concurrently mount three of the module turning handle 59, the
other of the camming projec-  type switch bodies 12B, 12B1 12B2 to the same
tions 65 and 65a is positioned on inner side of the  mounting frame 13B,
together with three-divided pia- other of the engaging projections 64 and
64a, so as  no handles 23B,23B1 and 23B2 corresponding to the to smoothly
and reliably execute the switch on and off  three switch bodies. operation,
whereby the engaging projections 64 and  30  While In the foregoing
embodiment, on the other 64a of the turning handle 59 are displaced in
counter-  hand, the switch has been referred to as comprising clockwise
direction as shown in FIGS. 5, 7 and 9 fol-  only the switch body 12,
mounting frame 13 to which lowing the rocking motion of the turning handle
59  the switch body 12 is mounted, and the piano handle due to the
depression of the push handle 11, and the  23 mounted to the switch body,
it will be preferable, camming projections 65 and 65a interlocked with the
35  so long as the mounting frame 13 generallyformed by engaging
projections 64 and 64a are caused to slide  a metal is deemed not
acceptable in the appearance, against the resilient force of the resilient
strip 66 or  to employ additionally such an ornamental plate 70as 66a in
leftward direction in the drawings, as shown in  shown in FIGS. 19 and 20,
which is made of a synthet- FIGS. 5, 7 and 9. In the present instance, even
in an  ic resin to have an aperture 69 for disposing therein event of an
upward movement of the other one of the  40  three, for example, of the
piano handles 23C, 23C1 engaging projections 64 and 64a upon a turning of
the  and 23C2 and is mounted also to the mounting frame handle 59 beyond
Its level position, the slide cam  13 by means of screws or the like so as
to cover the means 60 still slides in the leftward direction so as not
frame 13. to hindertheturning handle 59 fromrockinglyturning.  The
dimension and arrangement of the switch Since the slide cam means 60 is
provided to involve  45  body 12, mounting frame 13 and piano handle 23 may
no frictional resistance upon the sliding, further, the  be modified as
shown in FIG. 21, in which event two turning handle 59 and slide cam means
60 are as-  relatively smaller piano handles 23D and 23D1 are sured to
achieve their mutual operation in smooth  jointly mounted to a square
shaped mounting frame, manner.
together with a relatively larger rectangular piano When the depressing
force o the piano handle 23  50  handle 23D2 disposed on a side of the
handles 23D 



is released after the foregoing turning operation, the  and 23D1 In a
direction perpendicular to a direction In push handle 11 and piano handle
23 are reset to the  which the two handles 23D and 23D1 are arranged,
original position by means of the resilient force of the  and an ornamental
plate 70D is fitted over the frame resetting spring 68 as shown In FIGS. 11
and 12, and  to surround the handles. the slide cam means 60 Is also caused
to slide to be  55  According to another feature of the present in- reset
to the original position by the resilient force of  vention, the handle
operating switch is provided with the resilient strips 66 and 66a.
a function of indicating the operating state of the When the piano handle
23 is depressed again on  switch. Referring to FIGS. 22 and 23, there is
shown 5    EP0 454 908 B1                  10 another embodiment of the
present invention, in   4 but as added by 100. which the top housing part
127 is provided with an in-  In the handle operating switch having the
indicat- dlcator 200 adjacent the chamber 134. The Indicator  ing function
as shown In FIGS. 22 and 23, too, the 200 generally comprises an indicator
compartment  size of the mounting frame, number of the switch 201 and a
printed circuit board 202 on which such in-   5   body to be mounted to the
frame and size and number dicator circuit as shown in FIG. 24 is mounted.
In FIG.  of the piano handle as well as the use of the ornamen- 24, there
is shown an internal circuit of one of the  tal plate having the aperture
for disposing therein the switch bodies forming a three-way switch with two
of  piano handle or handles may be properly selected as the switch bodies,
in which a luminous diode 204 with  required. As shown in FIGS. 25 and 26,
for example, which a counter-electromotive-force preventing di-  10  the
arrangement may take an aspect of disposing ode 203 is connected in
parallel is inserted on sec-  three of the piano handles 123C, 123C1 and
123C2 ondary side of a current transformer 146 connected  within the
aperture 169 of the ornamental plate 170, between the common terminal plate
137 and the con-  in the same manner as in the aspect of FIGS. 19 and
ducting support plate 156, and an ON indication of  20, except for an
additional provision of the light per- load of the switch body 112 is
thereby carried out. On   15  meating portions 221A, 221A1 and 221A2 corre-
the other hand, a neon tube 207 to which resistors  sponding in the
position to the light permeating cov- 205 and 206 are connected is Inserted
between the  ers of the indicators of the respective switch bodies terminal
plates 140 and 142 to which the stationary  on the side of the pivoting
side of the respective piano contacts are secured, so that an OFF
indication of the  handles 123C, 123C1 and 123C2. Alternatively, as load
connected to the switch body 112 can be carried  20  shown In FIG. 27, the
arrangement may be in an as- out by this neon tube 207. In the present
instance, the  pect of the two relatively smaller piano handles 123D
connection of the circuit board 202 to the terminal  and 123D1 arranged In
two stages and the one rela- plates 140 and 142 may be realized by means of
re-  tively larger piano handle 123D2 arranged on a lateral silient
contactors 208 and 208a connected at one end  side of the above two while
all the three handles are to the printed circuit board 202 and resiliently
contact-  25  disposed in the ornamental plate 170D. Also in this ed at the
other end with the terminal plates 208 and  aspect, the respective piano
handles 123D, 123D1 208a.                                             and
123D2 are provided with the light permeating por- The indicator compartment
201 is opened on top  tions 221B, 221B1 and 221B2 at positions corre- side
to form an aperture 209, the luminous diode 204  sponding to the light
permeating covers of the indica- and neon tube 207 are disposed inside the
aperture  30  tors in the switch bodies. 209, and preferably a light
permeating cover2l0 is fit- ted to the aperture 209, so that the operating
state of the handle operating switch will be readily visible con-  Claims
stantly through the cover 210. It should be appreciat- ed that, In the
event where the load connected to the  35  1. A handle operating switch
comprising a switch switch is a lighting equipment, the foregoing arrange-
body (12) having a housing (27,28), a pivotable ment will function as a
firefly-glimmer-like pilot lamp  contact support (53) having a movable
contact lighting in the dark when the lighting equipment is  (57) and
rockable for engagement and disen- turned off. In the embodimentof FIGS.
22and23,fur-   gagement of said movable contact (57) with and ther, the
base housing part 128 is expanded at the   40  from opposing stationary
contacts (49,52), and bottom of the central receiving section 145
forreceiv-  means for turning the contact support (53) upon ing therein a
current transformer 146, and an inner   urging into a depressed position of
a push button frame 147 is disposed at a position above the current  (11)
biased by a resetting spring (68) to a non-de- transformer 146 and
corresponding to the position of  pressed position, said turning means
including a the bottom plate of the base housing part 28 In the   45
rocker (59) coupled to the contact support (53) foregoing embodiment. This
inner frame 147 Is pro-   and provided on a side opposing the push button
vided with the support studs 148 and 150 for seating  with a pair of
mutually opposing engaging projec- 



therealong the terminal plates 140 and 142, and with  tions (64,64a), a
coil spring (58) providing to the a lateral stud having in a side face a
V-shaped recess  rocker (59) a resilient snap action, and a sliding 155 for
freely rockably engaging therein a projection   50  cam (60) disposed on an
Interior surface of the 154 of the movable terminal plate 153. The conduct-
push button (11) to be slidable from a neutral pos- ing bearing plate part
156 is formed as divided from  ition In a direction transverse to
depressing direc- the common terminal plate 137 but as connected      tion
of the push button, said sliding cam (60) be- thereto, for rockably bearing
thereon the movable ter-  ing provided with a pair of mutually opposing en-
minal plate 153. In the arrangement of FIGS. 22 and  55  gaging cam parts
(65,65a) and with a resilient re- 23, other constituent parts are the same
as those in  setting means (66) for biasing the sliding cam to- the
embodiment of FIGS. 1-4 and are denoted by the   wards the neutral
position, and said engaging same reference numerals as those used in FIGS.
1-    cam parts (65,65a) being mutually opposed 6    9
EP0454908B1                    10 another embodiment of the present
invention, in  4 but as added by 100. which the top housing part 127 is
provided with an in-  In the handle operating switch having the indicat-
dicator 200 adjacent the chamber 134. The indicator  ing function as shown
in FIGS. 22 and 23, too, the 200 generally comprises an indicator
compartment  size of the mounting frame, number of the switch 201 and a
printed circuit board 202 on which such in-   5   body to be mounted to the
frame and size and number dicator circuit as shown in FIG. 24 is mounted.
In FIG.  of the piano handle as well as the use of the ornamen- 24, there
is shown an internal circuit of one of the  tal plate having the aperture
for disposing therein the switch bodies forming a three-way switch with two
of  piano handle or handles may be properly selected as the switch bodies,
in which a luminous diode 204 with  required. As shown in FIGS. 25 and 26,
for example, which a counter-electromotive-force preventing di-  10  the
arrangement may take an aspect of disposing ode 203 is connected in
parallel is inserted on sec-  three of the piano handles 123C, 123C1 and
123C2 ondary side of a current transformer 146 connected  within the
aperture 169 of the ornamental plate 170, between the common terminal plate
137 and the con-  in the same manner as in the aspect of FIGS. 19 and
ducting support plate 156, and an ON indication of  20, except for an
additional provision of the light per- load of the switch body 112 is
thereby carried out. On   15  meating portions 221A, 221A1 and 221A2 corre-
the other hand, a neon tube 207 to which resistors  sponding in the
position to the light permeating cov- 205 and 206 are connected is Inserted
between the  era of the indicators of the respective switch bodies terminal
plates 140 and 142 to which the stationary  on the side of the pivoting
side of the respective piano contacts are secured, so that an OFF
Indication of the  handles 123C, 123C1 and 123C2. Alternatively, as load
connected to the switch body 112 can be carried  20  shown in FIG. 27, the
arrangement may be in an as- out bythis neon tube 207. In the present
instance, the  pect of the two relatively smaller piano handles 123D
connection of the circuit board 202 to the terminal  and 123D1 arranged in
two stages and the one rela- plates 140 and 142 may be realized by means of
re-  tively larger piano handle 123D2 arranged on a lateral silient
contactors 208 and 208a connected at one end  side of the above two while
all the three handles are to the printed circuit board 202 and resiliently
contact-  25  disposed in the ornamental plate 170D. Also in this ed at the
other end with the terminal plates 208 and  aspect, the respective piano
handles 123D, 123D1 208a.                                            and
123D2 are provided with the light permeating por- The indicator compartment
201 is opened on top  tions 221B, 221B1 and 221B2 at positions corre- side
to form an aperture 209, the luminous diode 204  sponding to the light
permeating covers of the indica- and neon tube 207 are disposed Inside the
aperture  30  tors In the switch bodies. 209, and preferably a light
permeating cover 210 is f it- ted to the aperture 209, so that the
operating state of the handle operating switch will be readily visible con-
Claims stantly through the cover 210. It should be appreciat- ed that, In
the event where the load connected to the   35  1. A handle operating
switch comprising a switch switch is a lighting equipment, the foregoing
arrange-  body (12) having a housing (27,28), a pivotable ment will
function as a firefly-glimmer-like pilot lamp  contact support (53) having
a movable contact lighting In the dark when the lighting equipment is  (57)
and rockable for engagement and disen- turned off. In the embodimentof
FIGS. 22 and 23, fur-  gagement of said movable contact (57) with and ther,
the base housing part 128 is expanded at the  40  from opposing stationary
contacts (49,52), and bottom of the central receiving section 145 for
receiv-  means for turning the contact support (53) upon ing therein a
current transformer 146, and an inner  urging Into a depressed position of
a push button frame 147 is disposed at a position above the current  (11)
biased by a resetting spring (68) to a non-de- transformer 146 and
corresponding to the position of  pressed position, said turning means
Including a 



the bottom plate of the base housing part 28 in the   45  rocker (59)
coupled to the contact support (53) foregoing embodiment. This inner frame
147 Is pro-   and provided on a side opposing the push button vided with
the support studs 148 and 150 for seating  with a pair of mutually opposing
engaging projec- therealong the terminal plates 140 and 142, and with
tions (64,64a), a coil spring (58) providing to the a lateral stud having
In a side face a V-shaped recess  rocker (59) a resilient snap action, and
a sliding 155 for freely rockably engaging therein a projection   50  cam
(60) disposed on an Interior surface of the 154 of the movable terminal
plate 153. The conduct-  push button (11) to be slidable from a neutral
pos- ing bearing plate part 156 Is formed as divided from  ition in a
direction transverse to depressing direc- the common terminal plate 137 but
as connected      tion of the push button, said sliding cam (60) be-
thereto, for rockably bearing thereon the movable ter-  Ing provided with a
pair of mutually opposing en- minal plate 153. In the arrangement of FIGS.
22 and  55  gaging cam parts (65,65a) and with a resilient re- 23, other
constituent parts are the same as those In  setting means (66) for biasing
the sliding cam to- the embodiment of FIGS. 1-4 and are denoted by the
wards the neutral position, and said engaging same reference numerals as
those used in FIGS. 1-    cam parts (65,65a) being mutually opposed 6    11
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rocking motion  mit miner verschwenkbaren Kontskthalterung of the rocker
(59) upon depression of the push     (53), welche elnen bewegbaren Kontakt
(57) auf- button (11), initially one of the cam parts (65,65a)  weist,
derzum Eingrlff und zurAuskuppelungdes of the cam (60) engages an outer
side of one of    bewegbaren Kontakts (57) mit und von gegen- the engaging
projections (64,64a) of the rocker to   6  aberilegenden stationaren
Kontakten (49, 52) cause the rocker to turn and then, during the
verschwenkbar ausgebildet ist, und rocking motion, the other of the
projections       mit elner Einrichtung zum Verschwenken der (64,64a) comes
into engagement with an inner       Kontakthalterung (53) auf Betrelben
eines Tast- side of the other one of the cam parts (65,65a) to  schalters
(11), welcher mittels einer rilckstellen- promote the slide of the cam (60)
in remaining   lo  den Fader (68) zu einer nicht-gedrfckten Stel- stroke of
the rocking motion of the rocker (59),   lung vorgespannt ist, In eine
gedrfckte Stellung characterized in that, In the contact-support
hinein, turning means, the rocker (59) is of a cylindrical  wobel die
Verschwenkeinrichtung sine Wippe shape and the contact support (53) Is of a
plate  (59), weiche mit der Kontakthalterung (53) ver- shape pivotably
secured at a lower end as con-  15  bunden ist und welche an einer dem
Tastschalter tacted with a common terminal (37) and having at
gegenaberilegenden Selte min Paar wechselsel- an upper end the movable
contact (57) and an up-  tig gegenfiberilegender eingreifender VorsprOn-
ward projection (61), the coil spring (58) couples  ge (64, 64a) aufweist,
the rocker (59) to the contact support (53) as in-  mine Spiraeleder (58),
welche die Wippe (59) mit serted on one end side in a downward open axial
20  ainerfedernden Schnappfunktion versieht, und hole of the cylindrical
rocker (59) and as engaged  einen auf miner inneren Fliche des
Tastschalters at the other end to said upward projection (61) of  (11)
angeordneten gleltnden Nocken (60) um- the support (53) so that a rocking
motion of the  faMt, welcher aus elner neutralen Steliung in mine rocker
(59) with Its axis causes the coil spring   Richtung quer zur drflckenden
Richtung des (58) to attain the snap action for turning a down-  25
Tastschalters gleitbar ist, wobei der gleitende ward end of the rocker (59)
and eventuallythe up-  Nocken (60) mit elnem Paar sich wechelseiitig per
end of the contact support (53) between the   gegenfiberstehender
eingrelfander Nockenteile stationary contacts (49,52), and the sliding cam
(65, 65a) und mit aeinr federnden rOcksatllenden (60) is formed in a
rectangularframe, the resilient  Einrichtung (66) zum Vorspannen des
gleltenden resetting means (66) of the cam comprising a pair  3o  Nockens
auf die neutrale Steliung hin aufweist, of strips (66,66a) formed to be
integral at their  und wobei die eingrelfenden Nockenteile (65, one end
with one side portion of the frame to ex-  65a) durch alnen Abstand so
wechselseitig ge- tend inside the frame transverse the direction in
genflbergesetzt sind, daB be! einer verschwen- which the cam parts (65,65a)
mutually oppose,      kenden Bewegung der Wippe (59) auf das Nie- and to
hold between the other resilient ends of  36  derdrucken des Tastschalters
(11) hin anfinglich the strips (66,66a) a projection (67) of the inner
mines der Nockenteile (65, 65a) des Nockens (60) surface of the push button
(11) to cause a biasing  in mine aufere Selt einer der eingreifenden Vor-
force of the strips for resetting the sliding cam to  sprOnge (64, 64a) der
Wippe eingrelft, um die the neutral position.
Wippe zu kippen und dann, wahrend der ver- 40     schwenkenden Bewegung,
der andere der Vor- 2. Switch according to claim 1, characterized by
sprflnge (64, 64a) mit einer Inneren Selte des an- 



further comprising a generally plate-shaped op-    deren der Nockenteile
(65, 65a) in Eingriff erating handle (23) pivotably mounted substan-
kommt, um das Gleiten des Nocken (60) Im ver- tially overthe switch body
(12) with a pivoting pro-  bleibenden Hub der verschwenkenden Bewe- jection
(25) along one edge of the lever pivotably  45  gung der Wippe (59) zu
untbrstutzen, mounted in a pivot portion (22) on one side of the  dadurch
gekennzeichnet, housing (27) and with an engaging projection (24)  dae In
der verschwenkenden Einrichtung fOr die along the other edge of the lever
inserted in a re-  Kontakthalterung die Wippe (59) von zylindri- cess (21)
on the other side of the housing, so as  scher Gestalt ist und die
Kontakthalterung (53) to engage at inner surface with the outer surface
6o  schelbenf8rmig ist und an elnem unteren Ende of the push button (11).
dadurch verschwmnkbar gesichert ist, daB aie mit elnem gemainsamen
Anschlugpunkt (37) kontak- tirt ist, wobei sie an elnem oberen Ende den be-
Patentanspruche                                       wegbaren Kontakt (57)
und ainen aufwirts gi- 55      richteten Vorsprung (61) aufweist, 1. Durch
elnen Drflcker betatigbarer Schalter         daB die Spiralfeder (58) die
Wiege (59) dadurch mit einem Schalterk8rper (12) mit einem Gehau-    an die
Kontakthalterung (53) ankoppelt, daB ale se (27,28),
an einer Endseite in ein abwartiges offenes Axl- 7    13                 EP
0 454 908 B1                 14 ailoch der zylindrischen Wiege (59)
elngeffigt ist  ton-poussoir, de deux salilles mutuellement op- und daM sie
am anderen Ends mit dem aufwarts       posees (64, 64a) d'engagement, un
ressort hell- gerichteten Vorsprung (81) der Haiterung (53)     coddal (58)
procurant au culbuteur (59) une action eingreift, so daiG sine
verschwenkende Bewe-       d'enciiquetage 6lastique, et une came coulissan-
gung der Wlege (59) mit Ihrer Aches die Spiralfe-   5  te (60) disposie sur
une surface intirleure du der (58) veranlalt, die Schnappfunktion zum Ver-
bouton-poussolr (11) de facon A pouvoir coulisser schwenken sines
abwartigen Endes der Wiege         A partir d'une position neutre dane une
direction (59) und eventuell des oberen Endes der Kon-      transversale a
la direction d'enfoncement du takthalterung (53) zwischen den stationaren
Kon-   bouton-poussokr ladite came coulissante (60) takten (49, 52) zu
ermichen, und dae der gleiten-  10  etant pourvue de deux parties de came
d'enga- de Nocken (60) in elnem rechtwlnkligen Rahmen      gement
mutuellement opposies (65, B5a) et d'un ausgebildet bst,
moyen elastique (68) de repositionnement pour daB die federnde
rfickstsllende Einrichtung (68)  rappelerla came coullssants versla
position neu- des Nocken sin Paar Strelfen (86, 6Ba) umfalt,     tre, et
lesdites parties de came d'engagement welche geformt sind, um an ihrem enen
Ends mit  15  (85, 85a) etant mutuellement opposees, A une einem Seltentell
des Rahmens intbgrierend zu       distance tells 'une de l'autre que, lors
d'un mou- seln, um sich innerhalb des Rahmens querzu der     vement de
basculement du basculeur (59) A la Rlchtung, in welcher sich die
Nokkenteile (85,    suite de l'enfoncement du bouton-poussoir (11), 85a)
wochselseitig gegenfiberstshen, zu er-       Initialement l'une des parties
de came (65, 65a) strecken, und um zwischen den anderen federn-  20  de la
came (80) engage un otA exterieurde l'une den Enden der Streifen (66, 88a)
einen Vor-        des saillies d'engagement (84, 84a) du basculeur sprung
(67) der inneren Filache des Drucktastbrs   pour faire tourner du basculeur
puls, pendant le (11) zu halten, um esne vorspannende Kraft der
mouvement de basculement, I'autre des saillies Strelfen zum  Zurfickstellen
des gleibtnden        (84, 64a) vient en engagement avec un o~te Inti-
Nocken in die neutrals Steliung zu bewirken.  25  rieurde l'autre des
parties de came (65, B5a) afin de favoriserle coullssement de la came (80)
dana 2. Schalter nach Anspruch 1,                          la course
restante du mouvement de bascule- dadurch gekonnzelchnet,
ment du basculeur (59), caractirisi en ce quo, daM eln Im aligemelnen
plattenformiger betati-     dans les moysns destinis A faire tourner le
sup- gender Drucker (23) Im wesentilchen Ober dem   30  port de contact, Is
basculeur (59) eat d'une force Schaltsrkorper (12) verschwenkbar befestigt
vor-  cylindrique et le support (53) de contact est en gesehen Ist, welcher
eonen verschwenkenden        forme de plaque montee de fagon pivotante a
une Vorsprung (25) entlang einer Kanto des Hebels      extrimiti
Inferieure, en contact avec une borne auf einer Soite des Gehauses (27) in
einem Ver-   commune (37) et ayant, A une extrimiti supi- schwenktidl (22)
verschwenkbar befestigt und ol-  35  rieure, Is contact mobile (57) et une
samlle (81) nen eingrelfenden Vorsprung (24) entlang der      odentie vera
lo haut, le ressort hillcoddal (58) so- anderen Kanto des Hebels auf der
anderen Sets      couple le basculeur (59) au support (53) de des Gehauses
In einer Ausnehmung (21) singe-       contact lorsqu'll est Insbre sur un
cote extreme 



setzt aufweist um an der Inneren Flache mit der    dans un trou axial
ouvertvers le bas du basculeur AuBeren Flache des Drucktasters (11)
einzugrel-  40  cylindrique (59) etqu'll estengagea l'autre extri- fen.
miti sur ladite sa0llie (81) orientee vers le haut du support (53) af in
qu'un mouvement de bascu- lement du basculeur (59), avec son axe, amene
Revendlcatlons                                        le ressort hillcoddal
(58) a effectuer l'action d'en- 45      cliquetage pour faire tourner une
extremitW orien- 1. Interrupteur actbonne par touche comportant un    tWe
vers le bas du basculeur (59) et, finalement, corps (12)
d'interrupteurayant un bolther (27,28),  1'extrimit6 supirieure du support
(63) de contact un support pivotant (53) de contact ayant un      entre les
contacts fixes (49, 52), etla came cou- contact mobile (57) basculant pour
engager ledit  lRssant (80) eat formee dans un bMtI rectangulal- contact
mobile (57) avec des contacts fixes op-  50  re, lee moyens ilastiques (68)
de repositionne- pos6s (49, 52) et l'en d6gager, et des moyens     ment de
la came comprenant deux bandes (68, destinis A faire tourner le support
(53) de contact  86a) form6es de facon a Atre solidans6es, par hors d'une
sollicitation dans une position enfon-  I'une de leurs extr6mit6s, avec une
partle latirale cie d'un bouton-poussoir (11) rappeli par un res-  du cadre
afin de s'itendre A i'intirieur du cadre sort (68) de repositlonnement vers
une position  55  transversalement a la direction dans laquelle lee non
difoncie, lesdits moyens tournants compre-    parties (65, 65a) de la came
sopposent mutuel- nant un basculeur (59) accoupli6 au support (63)  lement,
et A mainenir entre lea autres extr6nmit6s de contact et pourvu, aurun cote
oppos6 au bou-   ilastiques des bandes (66, 88a) une saillie (67) 1 111111
11111-   111111    15                  EP 0 454 908 i1                 16
de la surface Int6rieure du bouton-poussoir (11) pour engendrer une force
de rappel des bandes afin de repositionner la came coulissante vers la
position neutre. 5 2. Interrupteurselon la revendication 1, caracteris6 en
ce qu'il comport. en outre une touche (23) de manoeuvre globalement en
forme de plaque montee de facon pivotante sensiblement au-des- sus du corps
(12) de l'interruptour, avec une sall-  fO lie de pivotement (25) le long
d'un bord du levier, montee de facon pivotantb dane une partie (22) de
pivot our un cOt6 du boltier (27) et avec une saillie (24) d'engagement le
long de l'autre bord du levier, inse6re dane un evidement(21) surl'au-  15
tre cot6 du bottier, afin de porter par une surface interieure contre la
surface exterieure du bouton- poussoir (11). 20 25 30 35 40 45 50 55 9    


