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[57] ' ABSTRACT

Apparatus for operating an electrical switch including
an actuator disposed for displacement in a particular
direction from a first position with displacement to
continue towards a second position, the switch having
different switching states in the two positions of the
actuator, actuator means operating in and along a plu-
rality of different directions having angle smaller than
180° relative to the particular direction. Displacement
transmission means including at least one transmission
element and being operated by the actuator means for
engagement with and displacement of the actuator, for
the actuator to move in the particular direction as the
actuator means is displaced in one of the different
directions of the plurality. Means for limiting the dis-
placement of the transmission element along one or
more linear paths, the number of paths not exceeding
the number of different directions of the plurality.

19 Claims, 4 Drawing Figures
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1
SINGLE SWITCH WITH MULTIPLE TRANSVERSE
ACTUATORS

The present invention relates to apparatus for me-
chanically triggering and/or releasing electrical switch-
ing operations by moving a solid body under the influ-
ence of forces that may act on the body from different
directions.

The type of problem to be solved by the present in-
vention is best to be explained on basis of a particular
example involving, for example, electric snap action
switches. Such switches are often arranged in the plu-
. rality, e.g., in a row, one next to the other, and their

mechanical actuating and triggering ‘elements (e.g.,

push buttons) are disposed in one plane. These actua-

‘tor buttons may be operated upon by cam action to be
operated, for example, in a predetermined sequence
and/or timing relation. It is a disadvantage of such an
arrangement that the individual switches are not acces-
sible for purposes of testing, control or any other un-
programmed operation, unless the cam shaft is re-
‘moved first. This is, of course, quite undesirable be-
cause the removal and re-installation of the cam shaft

may require an extensive period of time. This then i a

particular example for the problem of obtaining switch-
. ing operating from different; independent sources by

means of one and the same sw1tch but through differ-
ently directed actuation displacement.

Generally, then, the invention relates to swntchmg
-operations on basis of differently directed actuation
forces, as it cannot be expected that in conventional
switching arrangements differently directed operations
" provide the same switching action, nor are they amena-
ble for supplemental structure to this effect, at least not
without reverse engineering. )

It is, therefore, an object of the present invention to
provide for pivoting or parallely displacing of an actua-
tor for immediate or indirect triggering of electrical
switching operations by means of forces that may act
-from different directions. For this, actuator means are
provided, such as plural trigger pins or the like, operat-
ing along different directions that have angle smaller
than 180°, preferably smaller than 90° relative to the
direction of initial displacement of the actuator. Dis-
placement transmission means are provided having one
“or'more transmission elements and operated by the ac-
tuator means, whereby the displacement of the trans-
mission element or elements is limited to linear dis-
"placement path or paths, not exceeding in number, the
number of different directions. The transmission means
displace the actuator in each case along the displace-
ment path direction thereof. In the preferred, though
not exclusive form of practicing the invention, a single
transmission element is provided and subject to con-
straint of movement along one linear path, or along as
many linear, but angularly oriented paths, as there are
independent actuator means.

While the specification concludes with claims partic-
ularly pointing out and distinctly. claiming the subject
matter which is regarded as the invention, it is believed
that the invention, the objects and features of the in-
vention and further objects, features and advantages
thereof will be better understood from the following
description taken in connection with the accompanying

. drawings in which: .

"-FIG. 1 illustrates somewhat schematically a force and

action diagram relevant for explaining the principle of
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2

the present invention, but incorporating also the essen-
tial features of the preferred embodlment of the inven-
tion;

FIG. 2 illustrates a cross section view through a
switch constructed in accordance with the preferred
embodiment of the present invention;

FIG. 3 illustrates somewhat schematically a different
example of the preferred embodiment of the present
invention; and

FIG. 4 illustrates somewhat schematlcally another
embodiment of the present invention.

Proceeding now to the detailed description of the
drawings, I refer at first to an explanation of displace-
ments and motions in a rather general configuration
and as they occur in accordance with the teaching of
the invention. The object is to displace a switch arm 1,
that is also the switch actuator, for example, by pivot-
ing the arm on pivot 2. For this, the arm 1 is subject to
displacement along arrow 4, indicating the direction of
the displacement, at least out of an initial position of
arm 1 (representing, for example a switch closing pOSl-
tion).

The actuation forces that produce displacement act
preferably radially on the surface of a ball, guided for
moving only along a path that is colinear. with-direction’
4. The ball constitutes a single transmission element for
converting plural, differently’ directed actuator forces
into a displacement along arrow 4. The arrow 4 can be
considered as being on an axis of displacement for the
apex of a cone §, which is a hypothetical and geometric
figure in this drawing and used for explanation pur-
poses only; it is not a real object. The apex of the cone
is assumed to be in the center of ball 3. :

Now, it is assumed that 6 and 7 denote two vectors
among many, in representation of differently directed
forces that may act on the ball 3. The forces are as-
sumed to arise in the developing surface as geniatrix of
a cone extending around arrow 4 as axis. The apex of
the cone is always on that axis. Therefore, any force
can be regarded as a force that acts radially. upon the -
ball 3. The dlsplacement path of ball 3 under the influ-
ence of such force is constrained, so that by necessity
the ball will be displaced along the direction of arrow
4, and the switch arm 1 or actuator is pivoted similarly
in either case. In the preferred embodiment, therefore,
forces act preferably radially on a single transmission
element, here a ball.

Another example of the preferred embodiment is
shown in FIG. 2. In this example, the number of avail-
able directions from whichto act on a single transmis-
sion element is reduced further by the requirement that
they extend in a plane. This permits employment of a
cylindrical body 11, guided for dlsplacement along a
direction that is transverse to the axis of the cylinder.

FIG. 2 illustrates a housing 8, which includes a switch
arm or lever 15, pivoted on‘a pin 16. One énd of double
arm lever 15 is sprmg biased by means of a spring 17;
the same arm carries a contact 151 for co-action-with
a stationary contact 152. The spring 17 biases the
switch into a contact open position. The other end of
arm 15 carries an actuator element 13 for engagement
on a shoulder 81 in housing 8, but be dlsplaceable
therefrom by means to be described next.

There are two displaceable actuator pins 9 and 10

disposed as actuator means in two transversely oriented

bores, 91 and 101, in housing 8. The two pins can be
moved and displaced along their respective axes only,
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which are the respective axes of the two bores 91 and
101 in housing 8. The cylindrical element 11 is dis-
posed so that its axis extends transversely to the plane
" of the drawing in FIG. 2. Therefore, the end faces 92
- and 102 respectively of the two pins 9 and 10, face the
cylrndncal periphery of body 11.
- There is provided a bore 12 in the housing whrch per-
vrmts movement of the cylinder‘only in a direction trans-
verse to the axis and coplanar with the directions of
permissible displacement of actuator pins. 9 and 10.
The direction of permissible drsplacement of cylindri-
cal'transmission element 11 is furthermore character-

- ized in that it has angle to the axes of displacement of

“guides pins 9 and 10 that is about 45° in each case.
Now, if one of the pins 9.or 10 is pushed into the
housing, the cylinder body 11 will move in direction of
the axis of bore 12, and the cylindrical transmission ele-
ment ‘11 will be dlsplaced towards the element 13
" which is the switch actuator proper in this case. Ac-
cordingly, switch ‘arm lever 15 is pivoted about pivot
pomt 16, against the bias of spring 17, so that contact
pieces 151 and 152 engage for a swrtch closing opera-
tion.

It should be considered that FIG. 2 can be inter-
preted actually as a cross section through an arrange-
ment that extends over a considerable length transverse
to the plane of the drawing. Thus, it will be apparent
that a number of similar switches are provided and
stacked in a row. They are individually operated and
separated from each other except for being mounted in
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a common housmg Therefore, it can readrly be as-

sumed that for example, the several pins correspond-
ing to pin ‘10 are actuated by cams, such as 31, on'a
cam shaft 30, extending also transverse to the plane of
the drawing.
One can readily see that, of course, these individual
pins, such as 10, can be operated by the cam 31 only;
as to any other operatron the arm-shaft is'in‘the way.

Therefore, the second pin for each switch, such as pin 4

9, is provrded as an alternative actuator,-and its opera-

35

tion is not impeded as to access by camshaft 30; pins. -

9 are easily accessible from the side. Each pin, 9 or 10,
acts on transmission element 11 from a different direc-
tion, but the operation is the same as far as switch actu-
ation is concerned. Furthermore, it.can be seen that the
spring 17 operates as a ‘reset element for either pin, 9
and 10, whichever has been actuated but released. The
example of the preferred embodiment, as illustrated in
FIG. 2, shows also that actually each pin, when pressed,
provides a lateral barrier for the actuatmg face (92 or
102) of the respective other’ pm i.e., the: pms mutually
block each other.

Turning now to FIG. 3, there is rllustrated a prism-
like body 18 having cross section in the geometric con-

figuration of an isocoles, triangle 19 with a right angle °

between the two short sides. As illustrated, the particu-
lar body 18 can be moved along either cathetus or short
side of the rectangle-trrangle, through properly ori-
- ented gundmg means. The pins 19 and 20 corréspond
“to the pll’ll 9 and 10 in FIG. 2 as far as the actuator
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means is concerned, and they serve to move the prism

along one or the other of the short side surfaces de-
pending upon which one of the pins is being pushed.
Moreover, each pin 19 and 20 when protracted (i.e.,
pushed into the housmg) serves also as barrier for the
other pin, and that, in turn, impedes any other displace-
ment of the prism. There may be addmonal guide

4

means for the prism to permit its displacement along

two linear paths only; each being colinear with the dis- - -

placement of one of the pins, 19 or 20. -

The hypotenuse of the triangle of body 18 has func-
tion somewhat analogous to lever 13'in FIG. 2, but for
purposes of providing for parallel displacement, the
body 18 serves as functional replacement for the cylin-
der body 11 in FIG. 2 with the provision:that actuation: -
is by parallel shift, and not pivotal, along arrow 41. The. -
swrtchmgl operation- may also be cam operated as de-_ o
scribed with reference to. FIG. 2. . -

Another embodiment. of the invention: is shown in
FIG. 4. A rocking lever 21 is provrded in the form of
a rectangular, contolired element with two: arms ex- -
tending at an-obtuse angle from a fulcrum point 22.
The lever is pivoted at fulcrum 22 accordingly. One
arm carries a switching contact 27, the other.arm is ac-
tuated by two transmtission elements 23 and 24 extend-
ing from pins 25 and 26 colingarly and being integral
therewith. Therefore, transmission pins 23 and 24 fol-
low by necessity displacement of the respective actua- -
tor pins. One or the other of the two actuators 25 and
26 pivots lever element 21 on fulcrum point 22, and-it.
can also be seen here in this case that the pins when ex-
tended block: each other. The pivot. motion imparted
upon the element 21 is used again for purposes of ob-
taining electric swrtchmg operations.

'The invention is not limited to the: embodiments: de-
scribed - above - but " all changes ‘and -modifications
thereof not constrtutmg departures from the spirit and
scope of the mventlon are mtended to: be mcluded

‘We claim: v

1. Apparatus for- operatmg an electrrcal swrtch in-
cluding an actuator disposed for dlsplacement in a pai-
ticular direction from‘a first position with displacement
to continue towards a second posrtlon, the switch hav-

ing different swrtchmg states in the two posmon of the -

actuator, compnsm g

0 actuator mearns- operatmg in and along a plurahty of

different directions, each direction. having an angle
“ "positively smaller than 90° relative to the partlcular
direction ‘and being- directed’ towards a ‘common
center or center line; -

said center or center line and being physically sepa-

" rated:from and dlsposed for being operated by the
actuator means from each of said different: direc-
tions as directed towards said center or center line
for displacement of the element in direction which
includes .always at ledst:a component of displace- -

"ment in said particular direction, the element when
displaced and operated by the actuator: means, pro-

"-viding for engagement with and dlsplacement of

_ - the actuator, so that the actuator 1 moves in the par- - .

. ticular direction as the actuator means is displaced.
in one of the drfferent dlrectlons of the' plurahty,
and

‘means for hmmng the dlsplacement of the transmls-
sion element along one or more linear paths but re- -
sultmg ina dlsplacement component in said partic-

‘ular direction in either case, the number of paths
‘not exceeding the number of dlfferent dlrectrons of
the plurality. k
2. Apparatus as in claim 1, the actuator means in-
cluding a plurallty of mdrvrdual actuator clements,
each one movable m one partrcular drrectlon of the
plurahty e

single, movable ‘transmission element located on '. :
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3. Apparatus as in claim 2, the single transmission el-
ement limited in its movement along a linéar path co-
linear with the particular direction. g

4. Apparatus as in claim 2, the actuator means being
plural actuator pins each having a displacement path
for acting axially on the transmission element from dif-
ferent directions of advance and each one disposed for
advancing into the displacement path and blocking the
others when the one has been actuated and when hav-
ing displaced the element so as to obtain mutually
blocking displacement of the element by more than one
actuator pin. . N :

5. Apparatus as in claim 1, wherein the single ele-
ment transmission means is a cylindrical body with an
axis, being the center axis towards which the actuator
means is directed, the means for limiting defining a dis-
placement path for the body transverse to the axis
thereof.

6. Apparatus as in claim 1, the transmission element
being a prism having in cross section contour of a right
angle isoceles triangle, the actuator means being two
pins acting on the cathedes thereof, the hypothenuse
being in engagement with the actuator.

3,737,604
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the cylinder disposed for a linear displacement path
having similar angles to the two different directions.

15. Apparatus for operating an electrical switch in-

cluding an actuator disposed for displacement in a par-

ticular direction from a first position with displacement

to continue towards a second position, the switch hav-

ing different switching states in the two positions of the

actuator; actuator means including two actuator pins,
movable respectively in two directions, oriented by 90°,

each direction having an angle smaller than 90° to the

particular direction; -

a prism having a cross section contour of a right an-
gle, isosceles triangle, the hypothenuse being in en-
gagement with the actuator for moving the actua-
tor in direction transverse to the hypothenuse of
the triangle, the pins acting respectively on the
cathedes of the triangle; and

means for limiting displacement of the
pins to run along said cathodes. _

16. Apparatus for operating an electric switch includ-

ing a switching arm operated as a pivot lever, having a
particular fulcrum' point, one lever arm provided for
receiving pivot action for pivoting the switch arm on

prism by the

_ the fulcrum point; ’ :

7. Apparatus as in claim 1, the transmission element 25

being a ball, the actuator means acting within a cone on
the ball, the apex of the cone coinciding with the center
of the ball when in resting position, the means for limit-
ing, limiting the: displacement of the path to displace-
ment colinear with said one. direction. '

8. Apparatus as in claim 1, the transmission element
acting onto-the actuator for pivoting same.

9. Apparatus as in claim 1, the actuator means being
two transversely oriented and acting actuator pins, the
particular direction having about a 45° angle to each
element. . g

10. Apparatus as in claim 9, there being a single
transmission element peripherally acted upon by the
pins, and including a cam for actuating one of the pins,
-while permitting unimpeded access to the other pin.

11. Apparatus for operating an electrical switch in-
cluding an actuator disposed for displacement in a par-
ticular direction from a first position with displacement
to continue towards a second position, the switch hav-
ing different switching states in the two positions of the
actuator; actuator means operating in and along a plu-
rality of different directions having an angle smaller
than 180° relative to the particular direction;

a cylindrical transmission element having an axis and’

disposed for being acted upon by the actuator
means from different directions and moved by the
actuator means so that the resulting displacement
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of the transmission element includes always a com-

ponent in the particular direction, said angle being
smaller than 90°% and ' o
means for limiting the displacement of the cylindrical

transmission “element along one or more linear.

paths, transverse to the axis of the cylindrical ele-
ment, the number of paths not exceeding the num-
ber of different directions of the plurality.

12. Apparatus as'in claim 11, the actuator means in-
cluding plural pins acting upon the cylinder surface,
transverse to the axis. R

13. Apparatus as in claim 12, the pins positioned for
mutual locking. © - - ¥

14. Apparatus as in claim 12, there being two pins
disposed for displacement in two different directions,

55
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a single transmission element having a center or cen-
ter axis, the transmission element having disposi- -
tion for displacement in a particular direction, run-
ning from the center-or center axis (transverse to
the latter) towards the one lever arm and engaging
the lever arm remote from the fulcrum and when
displaced in the particular direction for causing the
switch arm to pivot on the fulcrum; and v

plural actuator elements disposed for acting on the
transmission element from different directions,
each having a non zero angle but less than 90° to
the particular direction, and each.acting towards
the center or center axis of the transmission ele-
ment for causing the transmission. element to be
displaced in the particular direction to. obtain pivot
action of the switch arm. '

17. Apparatus as in claim 16, and means for limiting
the displacement of the single transmission element
along plural linear paths colinear respectively with the
different directions of the plurality.

18. Apparatus as in claim 16, and including means
for limiting the displacement of the single transmission
element along said particular direction.

19. Apparatus for operating an electric switch includ-
ing a switching arm operated as a pivot lever, having a
particular fulcrum point; a plurality of actuator pins
each having a transmission pin, the actuator pins with
transmission pins each mounted for displacement and
guided in one particular direction for each pin, the sev-
eral actuator pins with transmission pin each displace-
able in different directions, each ‘direction having-an
angle less than 90° to a particular direction of actua-
tion, the transmission pins all directed towards one par-
ticular point on the lever arm remote from the fulcrum,
so that upon displacement of the respective pins a com-
ponent direction of displacement of the respective pins-
a component direction of displacement results in said
particular direction of actuation and for actuation of
each said actuator pins, one at a time, thereby pivoting
the switching arm on the fulcrum in either case; )

the transmission pins being mounted and having dis-
position to be normally disengaged from the lever
arm so that upon actuation of one of them, the oth-

ers are blocked from engagement of the lever arm.
* * * * % .



