
2143679 Multiple Switch Using a Rotary Actuator The present invention
relates to a multiple switch and more particularly to a multiple switch
used preferably for a hook-switch of telephone set. 5           In the
known hook-switch conventionally used, the on-off control of the switch is
carried out by sliding an actuator included therein. Such slide switch,
however, has a serious problem of requiring a large size for itself, partly
because it is necessary to secure an additional 10        spacing inside
the housing depending upon the sliding distance of the actuator and partly
because it is also necessary for a return spring of the actuator to have a
rather prolonged length so that the actuator may be actuated by a force as
small as possible. Such conventional slide 15        switch has another
disadvantage of requiring a large number of components and parts since the
on-off control thereof is carried out through a separator arranged between
the actuator and the switching part, resulting in rather compli- cated
assembling process thereof. Furthermore, said 20        conventional switch
has further disadvantages of not being easily adaptable to the variation of
switching sequence and of less reliability of the contact between a movable
terminal and a stationary terminal. Besides, some lubricant    



2 is required to be fed to the contact area between said two terminals,
sometimes getting into a trouble caused by the lubricant.
e According to the invention there is provided 5       a multiple switch
using a rotary actuator comprising, a body, a;. stationary terminal block
provided in the body, and in which a plurality of stationary terminals are
arranged parallel with one another, 10             a movable terminal block
provided in the body, and in which a plurality of movable terminals are
arranged to come in elastic contact with each of said stationary terminals,
an actuator supported on the body to be rotatable 15      at a specified
angle between an inoperative position and an operative position, and in
which at least one projection belonging to first projection group and at
least one projection belonging to second projection group are provided
respectively, said projection belonging 20      to the first projection
group separating at least one movable terminal from the corresponding
stationary terminal by pressing the movable terminal and said projection
belonging to the second projection group bringing at least one movable
terminal into the elastic 25      contact with corresponding stationary
terminal by releasing the pressure from the movable terminal in accordance 



with a turning movement of the actuator between the inoperative position
and the operative position, and    -3- an elastic member interposed between
the body and the actuator to urge rotatably the actuator in the inoperative
direction thereof. A preferred embodiment of the present invention 5
is an endurable multiple switch, wherein the contact and separation of the
movable terminal with and from the stationary terminal is carried out by
turning an actuator based on the principle  of lever so that the switching
control may be successfully accomplished 10      using rather small force,
irrespective of the quantity of circuit.  Compared with the above-discussed
conventional slide type actuator, it is sufficient for a spacing necessary
for the actuation of the actuator inside the body thereof to be rather
small, and an elastic 15      member for automatic return of the actuator
is also of small size, resulting in an effectively small-sized switch as a
whole. Every excess component or part such as separator necessary in the
prior art is not required any more, and a plurality of movable terminals 20
as well as a plurality of stationary terminals are integrated into one unit
by.means of a movable terminal 



block as well as a stationary terminal block, resulting in a compact switch
to be easily assembled.  Each movable terminal comes in contact with and
separates from the 25      corresponding stationary terminal by cam
actuation performed by at least one projection belonging to the first
projection group and the projection belonging to second projection
group.both mounted on the actuator, and the position and/or configuration
of said each    -4- projection.is changeable to give variation easily to
the switching sequence thereof. The actuation force of the actuator can be
optionally controlled by setting up the distance between the turning center
of the actuator 5       and the point of application of some external force
by means of a plunger or the like, based on the principle of lever without
changing or keeping constant the urging force of the elastic member.
Contact areas of each movable terminal, for an elastic contact with. each
10      stationary terminal, are bifurcated, and result in a slight
cleaning effect performed when both terminals come in contact with each
other, so that the reliability of the contact therebetween is greatly
improved. No lubricant is required for the contact areas between 15
the movable terminal and the corresponding stationary 



terminal, thereby the switch being successfully prevented from any trouble
caused by the lubricant. The contact area of each stationary terminal
opposite the corresponding movable terminal is skewed, 20      so that the
contact area may come in contact with a bifurcated part of part each
movable terminal with some time lag, thereby being effectively prevented
from a trouble caused by arc resulting in the improvement of the
reliability of the contact bet.ween both terminals. 25             The
manufacturin.g process thereof can be automated starting from the formation
of the plurality of movable terminals and stationary terminals up to the
formation of the movable terminal block and the stationary terminal    - 5
- block into both of which said terminals are inserted to be held therein,
resulting in the reasonable saving of the manufacturing cost. The contact
areas of each terminal is composed 5      of a thick clad of silver or
silver alloy to be sufficiently endurable against the load of a telephone
set, thereby being preferably applicable to the hook switch of the
telephone set. The invention will be described by way of example 10
with reference to the accompanying  drawings. 



In the accompanying drawings, which form a part of the present application,
and in which like parts are designated like reference numerals throughout
the same:- 5              FIG. 1 is a plan view of an uncovered multiple
switch embodying the present invention; FIG. 2 is a sectional view taken on
the plane of the line I-I of FIG. 1 and illustrating the actuator situated
at the normal position; 10              FIG. 3 is a perspective view of the
multiple switch of FIG. 1 being exploded into each principal element
thereof; FIG. 4 is a plan view of the actuator illustrated in FIG. 3; FIG.
5 is a side eleuation of the actuator illustrated 15       in FIG. 3; FIG.
6A, FIG. 6B, FIG. 6C and FIG. 6D are sectional views of projections   of
the actuator respectively illust- rating the position and the configuration
thereof; FIG. 7 is a sectional view of another embodiment of 20
multiple switch in accordance with the present invention; FIG. 8 is a
perspective view of the multiple switch of FIG. 7 being exploded into each
principal element thereof; FIG. 9 is a timing chart illustrating one mode
of on-o.f control of the multiple switch;  



FIG. 10 is an exploded perspective view of a further embodiment of multiple
switch in accordance with the present invention; FIG. 11A is a sectional
view illustrating the multiple 5       switch assembled into a normal
actuation type switch; and FIG. 11B is a sectional view illustrating the
multiple switch assembled into a reverse actuation type switch.    8
DESCRIPTION OF THE PREFERRED EMBODIMENTS: Referring now to the accompanying
drawings, some embodiments in accordance with the present invention are
described in detail hereinafter. 5              Referring first to FIG. 1,
FIG. 2 and FIG. 3, a body of the multiple switch comprises a housing 1 with
its upper side open and a cover 17 for closing the upper opening. Both the
housing 1 and the cover 17 are composed of an elect- rically insulating
synthetic resin. An actuator 2, a stationary 10       terminal block 3 and
a movable terminal block 4 are included in the housing 1, respectively. The
actuator 2 and block bases 32, 42 for the blocks 3 , 4 are also composed c.
the electrically insulating synthetic resin. The stationary terminal block
3 comprises a plurality 



15       (6 pieces for example) of stationary terminals 3a, 3b, 3c, 3d, 3e,
3f of electro-conductive metal arranged at a certain interval and inserted
into the block base 32 to be fixed thereto as illustrated in FIG. 2 and
FIG. 3. The upper end of each stationary terminal 3a, 3b, 3c ... is bent
toward the 20      inside thereof making a right angle, and a contact area
33 is mounted on each of said upper end. In this manner, the statio- nary
terminal block 3 is accommodated and secured between a side wall 11 and an
inner wall 12 of the housing 1 as illust- rated in FIG. 2 by forcing the
stationary terminal block 3 25      down into the housing 1 while fitting
convex portions 321, 322, 323 formed on the block 32 with guide grooves
111, 112, 113    formed on the inner surface of the side wall 11 of the
housing 1 as illustrated in FIG. 3. The bent portion of the upper end of
each stationary terminal 3a, 3b, 3c is supported on the upper end of the
inner wall 12. 5              On the other hand, the movable terminal block
4 of electro-conductive metal comprises the same number of L- shaped
movable terminals 4a, 4b, 4c, 4d, 4e, 4f as said stationary terminals
arranged and inserted into the block base 42 to be fixed thereto as
illustrated in FIG. 2 and 10       FIG. 3. The moveable terminals 4a,4b,4c
... are made of electro- conductive metal, a little thinner and elastic.
They are bifurcated; two contact areas 43 are provided on the undersides of
the two 



ends of each movable terminal 4a, 4b, 4c ...  In the same manner as said
stationary terminal block 3, the movable 15       terminal block 4 is
accommodated and secured between another side wall 13 and inner wall 14 of
the housing 1 as illustrated in FIG. 2 by forcing the terminal block 4 down
into the housing 1 while fitting three convex portions (not illust- rated)
formed on the block base 42 with three guide grooves 20       131, 132, 133
formed on the inner surface of the side wall 13 of the housing 1. Thus, the
contact areas43 at the end of each movable terminal 4a, 4b, 4c ... keep
elastic contact with the contact area 33 of each stationary terminal 3a,
3b, 3c ... so long as the projection of the actuator 2 is not 25       in
contact with each movable terminal 4a, 4b. 4c    Said actuator 2 comprises
a cylinder 21 on which a plurality (6 pieces for example) of projections
24a, 24b, 24c, 24d, 24e, 24f and a plurality (7 pieces for example) of
isolation flanges 251 are alternately formed, shaft members 5       22 of
minor diameter provided respectively on both ends of said cylinder 21, and
a ]shaped arm 23 projectionally pro- vided toward the lateral direction of
the cylinder 21. A coil spring 26 serving as the elastic member is mounted
on one end or both ends of the cylinder 21, and one end of 10       said
coil spring 26 is engaged with a slot 21a to be secured thereto, said slot
21a being formed in the cylinder 21 as. 



illustrated in FIGS. 3 through 6. Said shaft members 22 are rotatably
supported on bearing apertures 151, 161, respectively, of a front wall 15
15       and a back wall 16, and the other end 26b of the coil spring 26 is
retained on the portions 152 or 162 also formed on the front wall 15 and
the back wall 16 respectively. In this manner, the actuator 2 is urged
counter-clockwise by means of the coil spring 26 in the normal state
thereof as 20       illustrated in FIG. 2, and the arm 23 is stopped when
coming into contact with the upper part of the side wall 11 of the housing
1 at the inoperative position indicated by the solid line. When the
external force is applied to the arm 23 by the plunger 5 or the like, the
arm 23 is forced down or lowered, 25       and the actuator 2 turns
clockwise up to the operative position    where the arm 23 comes in contact
with the lower part of the side wall 11 to be stopped as indicated by the
chain line of FIG..2. On the other hand, when the external force is
released from the arm 23, the actuator 2 automatically 5      returns to
its original position  forced by  the coil spring 26 as indicated by the
solid line of FIG. 2. The turning angle of the actuator 2 may be selective
or set up at one's option, however, in case of using the multiple switch as
hook switch of a telephone set, it is preferred to make said 10      angle
approximately 30[err], i.e. to make the stroke of the 



plunger 5 approximately 6.5 mm. The projections 24a, 24b, 24c, 24d, 24e,
24f formed on the surface of the cylinder 21 of the actuator 2 are
classified into two groups in view of their functions. The 15
projections which belong to the first projection group are those 24a, 24b,
24c, 24d formed on the left side with respect. to the center of the
cylinder 21 (on the opposite side from the arm 23) in FIG. 4. When the
actuator 2 is at the inope- rative position (indicated by the solid line of
FIG. 2), 20      said projections 24a, 24b, 24c, 24d of the first
projection group are not in contact with the movable terminals 4a, 4b, 4c,
4d, and when the actuator 2 is turned by the application of the external
force, the top end of each projection of said first projection group
pressing the movable terminals 25      4a, 4b, 4c, 4d, comes to separate or
disconnect said movable    - 12 - terminals from the stationary terminals
3a, 3b, 3c, 3d. Accordingly, it is possible to set up various specified
timings for the separation of the movable terminals 4a, 4b, 4c, 4d from the
stationary terminals 3a, 3b, 3c, 3d by 5      changing the inclination
(position in the turning direction) and the height (diameter of the turning
locus) of the top end. The remaining projections which belong to the second
projection group are those 24e, 24f provided on the right 



side with respect to the center of the cylinder 21 of the 10      actuator
2 (on the side of the arm 23) in FIG. 4. When the actuator 2 is situated at
the normal, i.e. inoperative posi- tion, the top end of the projections of
the second projection group applying pressure to the movable terminals 4e,
4f separates them from the stationary terminals 3e, 3f, and when 15
the actuator turns, said projections 24e, 24f releasing the pressure to the
movable terminals 4e, 4f bring them into. the elastic contact with the
stationary terminals 3e, 3f. Accordingly it is also poosible to set up
various specified timings for the connection of the movable terminals 4e,
4f 20      with the stationary terminals 3e, 3f. In the foregoing
embodiment, each inclination[err] of the projections 24a, 24b, 24d of the
actuator 2 is set up to 35[err] while the height ha from the center thereof
being set up to 4.1 mm as illustrated in FIG. 6B, the inclination [err] of
25      the projection 24c being set up to 29.5[err] while the height he
being set up to 4.2 mm as illustrated in FIG. 6A, the    -  13  -
inclination [err], of the projection 24e being set up to 55[err] while the
height [err] to 4.5 mm, and the inclination [err] of the projection 24f
being set up to 59 while the height [err] to 4.5 mm, thus a state of on-off
control shown in FIG. 9 5      being accomplished while turning the
actuator 2 by 30, 



i.e. moving the arm 23 6.5 mm in the stroke thereof. Referring now to FIG.
7 and FIG. 8 respectively illustrating a sectional view and a perspective
view of another embodiment of the multiple switch in accordance with 10
the present invention, a room 18 into which an actuator 2', a stationary
terminal block 3' and a movable terminal block 4' are to be incorporated
together, and another room 19' into which a plunger 5' is to be inserted,
are provided inside a housing 1'. In the room 18', the stationary terminal
block 3' 15.     in which a plurality of inverted L-shaped stationary
terminals 3a', 3b', 3c', 3d', 3e', 3f', are arranged    parallel to one
another is perpendicularly provided facing to the movable terminal block
4'in which a plurality of movable terminals 4a', 4b', 4c', 4d', 4e', 4f'
are arranged in parallel to one 20      another, and the actuator 2' is
arranged by the side thereof. The actuator 2', in the same manner as the
first embodi- ment, comprises projections 24d', 24f' belonging to the first
projection group for the separation of the movable terminals from the
stationary terminals by pressing the movable terminals 25      when the
actuator 2' is turned, a projection 24e' which    -14- belongs to the
second projection group and for the elastic contact of the movable
terminals with the stationary terminals by releasing the pressure to the
movable terminals,. and 



isolation flanges 251'. Said projections 24d', 24f' of the 5      first
projection group, the projection 24e' and the flanges 251 are formed on the
external surface of a cylinder 21', and the actuator 2' turns when applied
an external force thereto and returns when released  such force therefrom
both by means of coil spring 26' in the same manner as the first
embodiment. In this actuator 2', however, an almost straight- forward arm
23' is projectionally mounted in place of the [err]-shaped arm, said arm
23' being different from the -foregoing first embodiment is arranged above
a cavit 19'. It is to be noted that three projections of the actuator 2'
are omitted 15       in FIG. 8. Thus, in accordance with the multiple
switch embodying the present invention, when the external force is applied
to the actuator 2, 2' by means of the plunger 5, 5', the actuator 2, 2'
turns against the urging force of the elastic member 26, 20       26'. Then
by means of the projections of the first projection group pressing the
movable terminals, the movable terminals situated in the state of "ON" and
in contact with the stationary terminals come to separate or disconnect
from the stationary terminals to be switched over to "OFF", and by means of
the 25       projection or projections of second projection group releasing
the pressure applied to the movable terminals, the movable terminals
situated in the state of "OFF" and in separation 



from the.stationary terminals come in elastic contact with the stationary
terminals to be switched over to "ON", resul- 5       ting in smooth on-off
control at a specified time lag. Said time lag can be optionally set up
just by changing the inclination and the height of each projection of the
actuator 2, 2' as above-described. The force applied to the arm 23, 23' of
the actuator 2, 2' is also controllable based on the 10       principle of
lever by changing the length from the center of the cylinder 21, 21' up to
the point of application of the force. Further, since the on-off control is
carried out using the projections of the first projection group for
operation or the projection or projections 15      of the second projection
group for release, the over-load to the movable terminals can be
effectively prevented, resulting in the prolonged lifetime thereof, the
durability of the switch as a whole being much improved. Furthermore, by
employing the rotary actuator 2, 2', it is not necessary to 20      secure
a certain spacing for the sliding distance as is the case of the
conventional slide type actuator, and accordingly the height of the body
can be reduced to less than 1/2 of the conventional actuator enabling a
small-sized or compact multiple switch, the components or parts such as
separator 25      required for the conventional switch being unnecessary,
resulting in the easy assembling thereof. Besides. since the 



contact areas of the movable terminals are bifurcated, - the elastic
contact is  assured between both terminals, thereby the reliability 5
of contact being much improved than prior arts. Such advantage will be
further accelerated because of a self-cleaning effect performed when the
movable terminals come in contact with the stationary terminals. In
addition, each contact area 33, 43 is formed of a thick silver or silver
alloy clad to be suffi- 10      ciently adaptable to the load thereto (56V,
0.1A, SHenry). Since the contact and separation control of the contact
areas of both terminals is not carried out by means of a sliding actuator,
any lubricant is not necessary, thereby the switch in accordance with the
present invention being prevented from 15      any trouble caused by the
lubricant. Further, each of said stationary terminals 3a, 3b, 3c  ... and
the movable terminals 4a, 4b, 4c  ... can be formed of a sheet of metallic
plate by punching while keeping some part thereof still connected (or not
cut off), and both stationary terminal block 3 and movable 20
terminal block 4 can be formed while holding said terminals (with a part
thereof still connected each other) in a block forming mold, then cutting
off every connected part among terminals to complete an incorporation
process of the terminals into the stationary terminal block 3 or the
movable terminal 25       block 4. By employing such method, the molding of
the blocks    



with each terminal inserted therein can be easily automated resulting in a
considerable decrease of manufacturing cost. Moreover, it is to be noted
that a necessary number or quantity of the stationary terminals and the
movable trminals are 5      incorporated into respective blocks to be one
unit for each necessary circuit, a simple incorporation of said respective
blocks into the housing is quite sufficient for the purpose of including
necessary number of circuits, resulting in the extremely easy assembly of
the multiple switch. 10              Any of the foregoing embodiments
refers to a normal actuation-type multiple switch wherein the actuator 2,
2' is urged in the direction of the cover 17, 17' located above for the
actuation toward the printed board by means of the plunger 5, 5' or the
like. On the other hand, as illustrated 15      in FIG. 10 for example, by
modifying the cover (and the housing) beforehand and replacing the actuator
only, it is possible to assemble alternatively either into the foregoing
normal actua- tion type multiple switch or into a reverse actuation type
multiple switch in which the actuator is actuated from the 20      side of
the printed board, the positional relation being reversed between the
operative position and the inoperative position of the actuator. A .switch
illustrated in FIG. 10 is one mode of such reverse actuation type multiple
switch wherein the cover and 25      the housing of the switch illustrated
in FIG. 3 are partially   



-18- modified so as  to be assembled alternatively into a normal actuation
type switch or the reverse actuation type one. In the under-mentioned
description, the same parts as FIG. 3 are designated the same reference
numerals as FIG. 3 for the 5      sake of convenience. The multiple switch
according to this embodiment comprises projections 17a, 17a' provided for
the prevention of the shafts 22, 22 of the actuator 2 from moving upward,
said projections 17a, 17a' being rotatably engaged with each 10      groove
15a, 16a formed on the front wall 15 and the back wall 16of the housing 1
under the cover 17 by engageably inserting the projections 17a, 17a' into
the grooves 15a, 16a, a first retention part 17b projectionally provided
for retaining one end 26b of each coil spring 26 while another end 26a
thereof 15      being retained in the slot 21a of. the cylinder 21 (a part
to be engaged with the groove 16b is not illustrated in FIG. 10), and a
second retention part 17c also projectionally provided (a part to be
engaged with the groove 16c is not illustrated in FIG. 10), said first and
second retention parts 17b, 17c 20      being engaged with the grooves 15a,
16b respectively by engageably inserted into said grooves 15b, 16b, 15c,
16c. By employing such construction, as illustrated in FIG. 11A, when one
end 26a of each coil spring 26 is retained on said first retention part 17b
of the cover 17 by means of the same 25      actuator 2 as FIG. 3, the
actuator is urged upward in the 



same manner as the mentioned embodiments, thus being formed or assembled
into the normal actuation type multiple switch. On the other hand, as
illustrated in FIG.11B, when another end 26b of each coil spring 26 is
retained on said second 5       retention part 17C by means of the actuator
2 wherein the slot 21a.with which the end 26a of the coil spring 26 is to
be engaged is formed in the reverse direction to that of FIG.11A, the
actuator 2 is urged downward, thus being formed or assembled into the
reverse actuation type multiple switch 10       by the simple modification
of the actuator 2. In this respect, there is no limitation as to the number
of the coil spring 26, only one such spring being suffcient for the
actuator as the case may be. Furthermore, in this embodiment, as
illustrated in 15       FIG. 10, the contact area 33 of each stationary
terminal 3a, 3b, 3c ... coming in the elastic contact with the bifurcated
endof each movable terminal 4a, 4b, 4c ... is skewed at an angle
(45[err] approx.) with respect to each movable terminal. In this manner,
the movable terminals come 20       in contact with the stationary
terminals like a crossbar, and the reliability of contact is - much
improved, a certain time lag being secured in the contact between both
terminals in cooperation with the  bifurcation of the contact areas of each
movable terminal, resulting in an effective preventive 



25       device against the generation of arc.    It will be evident to
those skilled in the art that the present invention is not limited to the
details of the foregoing illustrative embodiments, and that the present
invention may be embodied in other specific forms without 5      departing
from the essential attributes thereof, and it is therefore desired that the
foregoing embodiments be considered in all respects as illustrative only
and not restrictive, reference being made to the appendedclaims rather than
the foregoing description, and all changes which come with the 10
meaning and the range of equivalency of theclaims are therefore intended to
be embraced therein.    -21- CLAIMS:- 1. A multiple switch using a rotary
actuator comprising, a body, a stationary terminal block provided in the
body, 5             and in which a plurality of stationary terminals are
arranged    parallel with one another, a movable terminal block provided in
the body, and in which a plurality of movable terminals are 



arranged to come in elastic contact with each of said 10
stationary terminals,. an actuator supported on the body to be rotatable at
a specified angle between an inoperative position and an operative
position, and in which at least one projection belonging to first
projection group and at 15             least one projection belonging to
second projection group are provided respectively, said projection
belonging to the first projection group separating at least one movable
terminal from the corresponding stationary terminal by pressing the movable
terminal 20             and said projection belonging to the second
projection group bringing at least one movable terminal into the elastic
contact with corresponding stationary terminal by releasing the pressure
from the movable terminal in accordance with a turning movement of the
actuator 25            between the inoperative position and the operative
position, and [err]    an elastic member interposed between the body and
the actuator to urge rotatably the actuator in the inoperative direction
thereof. 2.  A multiple switch as claimed in claim 1, wherein a 5
position of at least one projection belonging to said 



first projection group is biased toward the turning direction of the
actuator with respect to the other projection or projections belonging to
the first projection group. 10   3.  A multiple switch as claimed in claim
1, wherein a turning locus of a top end of at least one projection
belonging to the first projection group has a different diameter from the
locus of the top end of the other projection or projections belonging to
the first 15   projectin group. 4. A multiple switch as claimed in any one
of claims. 1- to 3, wherein a position of at least one projection belonging
to said second projection group is biased toward the turning direction of
the actuator with 20   respect to the other projection or projections
belonging to the second projection group. 5. A multiple switch as claimed
in any one of claims 1 to 4 wherein the turning locus of the top end of at
least one projection belonging to said second projection 25   group has a
different diameter from the locus of the    -23- top end of the other
projection or projections belonging to the second projection group. 6.  A
multiple switch as claimed in any one of claims 



1 to 5. wherein each movable terminal is bifurcated to- provide 5   to
contact areas to engage a contact area of the corresponding stationary
terminal. 7.  A multiple switch as claimed in claim 6, wherein the contact
area of said each stationary terminal is skewed at an angle 10
so that the contact area comes in contact with the bifurcated part of each
movable terminal like a crossbar. 8. A multiple switch as claimed in any
one of claims 1 to 7, wherein said body is adapted to .retain 15
alternatively one end or another end of said elastic member so that the
urging force in the inoperative direction of the actuator  is reversible,
to change a positional relation between the inoperative position and the
operative position of the actuator. A 20    9.  A multiple switch as
claimed in any one of claims 1 to 8, wherein the contact areas between said
movable terminals and said stationary terminals are each composed of a
thick clad of silver or silver alloy. 10. A multiple switch as claimed in
any one of claims 25    1 to 9, wherein said switch is a hook-switch for a
telephone set.    



11. A multiple switch substantially as described with reference to and as
illustrated in Figures 1 to 6 of the accompanying drawings. 12.  A multiple
switch substantially as described with 5    reference to and as illustrated
in Figures 7 and 8 of the accompanying drawings. 13. A multiple switch
substantially as described with reference to and as illustrated in Figures
10 and 11 of the accompanying drawings. 10 1111111111111 11111 11111 111111
*    C    L    M    S    *    


