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tion of the operating shaft 3 to the bearing 2 both ex- tend above the
height C of the rotary encoder base Technical Field
member 1. Therefore, to make the lengths A and B longer means to make the
overall height (A + B + C) This invention relates to a rotary encoder which
5   of the rotary encoder longer. is used mainly for editing in video
equipment and tun-  Figures 12 and 13 show a double-shaft rotary en- ing in
radios and generates pulse signals by being ro-  coder wherein the outer
shaft generates a speed tated.
mode switching signal forfast forwarding a video tape and the inner shaft
generates a pulse signal for frame Background Art
10  advance of a video tape. Figure 12 is a sectional side view of the
double-shaft rotary encoder and Figure 13 Figures 10 through 13 show a
rotary encoder of  is a plan view of a fixed contact of the same. the prior
art. Figures 10 and 11 show a single-shaft  In Figure 12, reference numeral
21 denotes a type rotary encoder, where Figure 10 isa sectional  base
member made from die cast zinc or other mate- side view and Figure 11 is a
plan view of a circular  15  rial. On the center of the upper surface of
the base comb-shaped contact In Figures 10 and 11, refer-   member, there
is provided a cylindrical bearing 22 in ence numeral 1 denotes a base
member made from     which an outer operating shaft 23 is fitted and sup-
die cast zinc or other material. On the center of the  ported rotatably and
on which a screw thread 22' for upper surface of the base member, there is
provided  attachment to a device is provided. The outer operat- a
cylindrical bearing 2 in which the operating shaft 3   20  ing shaft 23 is
made from an insulating resin and com- is fitted and supported rotatably
and on which a screw  prises a cylindrical fitting portion 23' and an
attach- thread 2' for attachment to a device is provided. The  ment portion
23" extending above the fitting portion operating shaft 3 comprises a f
itting portion 3' and an  for attachment to a control knob, and at the
lower end attachment portion 3" above the fitting portion 3' for  of the
outer shaft 23, an outer contact substrate 26 attachmentto a control knob
4. Atthe lowerend of the   25  supporting outer rotary flexible contacts 25
is formed operating shaft 3, a rotary contact plate 6 made from  into a
single unit with the outer operating shaft 23. An an insulating resin and
having a circular comb-    inner operating shaft 27 supported in the center
hole shaped movable contact 5 on its lowersurface is sup-  of the outer
operating shaft 23 so that it can indepen- ported. A fixed contact
substrate 8 made from an in-  dently rotate comprises an attachment portion
27' on sulating resin is attached to the lower end of a cylin- 30  its
extended portion for attachment to an inner control drical wall 7 extending
down from the outer circumfer-  knob 28. Also, at the lower end of the
inner operating ence of the base member 1, and contact portions of  shaft
27, an inner contact substrate 30 which is made flexible fixed contacts 9
protruding up from the fixed  from an insulating material and supports
inner rotary contact substrate 8 are in flexible contact with the cir-
flexible contacts 29 is attached so that it rotates to- cular comb-shaped
movable contact 5 on the above-  35  gether with the inner operating shaft
27 and is posi- mentioned rotary contact plate 6.                  tioned
vertically by two washers 31 and 32. Therefore, by rotating the operating
shaft 3 via   A contact substrate 36 made from an insulating the control
knob 4, a pulse signal is generated be-  material and having a plurality of
concentric fixed con- tween the circular comb-shaped movable contact 5
tacts 34 and 34', and 35 and 35' on its upper surface and the flexible
fixed contacts 9 and output to an ex-  40  is attached to the lower end of
a cylindrical wall 33 ex- ternal connection terminal 10 with which the
fixed  tending down from the outer circumference of the contacts 9 have
continuity.                        base member 21. The outer rotary
flexible contacts The rotary encoder of this type is usually provid-  25
protruding from the outer contact substrate 26 and ed with a control knob
having a wide diameter on the  the inner rotary flexible contacts 29
protruding from operating shaft to facilitate fast rotation, but in order
45  the inner contact substrate 30 are in contact with the for the control
knob to turn smoothly, the knob must  fixed contacts 34 and 34, and 35 and
35', respective- be attached to the operating shaft without inclination
ly. In Figure 13, the hatched portions denote the fixed and there must be
as little play as possible in the fit-  contacts 34 and 34', and 35 and 35'
exposed on the ting portion of the operating shaft and the shaft sup-
surface, and the solid portions denote leads to the porting portion. In
order to minimize any inclination in  50  terminals covered by an
insulating film. When the the attachment portion of the control knob and
play  outer operating shaft 33 is turned by the outer control in the
fitting portion of the operating shaft, the attach-  knob 24, a speed mode
switching signal for fast for- ment portion and the fitting portion must be
made as  warding of the video tape is generated between the long as
possible.                                  outer rotary flexible contacts
25 and the fixed con- However, in the configuration of the above-  55
tacts 34 and 34'. Likewise, when the inner operating mentioned conventional
rotary encoder, the length A  shaft27 is turned by the innercontrol knob
28, a pulse of the attachment portion of the control knob 4 to the  signal
is generated between the inner rotary flexible operating shaft 3, and the
length B of the f itting por-  contacts 29 and the fixed contacts 35 and
35', which 2  



3                   EP 0 414 899 B1                 4 In turn generates a
signal for frame advance of the  ure 5 is a sectional side view of a
double-shaft rotary video tape. These signals are output from the termi-
encoder of the present invention; Figure 6 is a plan nals 37 and 38
connected to the respective fixed con-  view of the same without control
knobs attached; Fig- tacts.                                             ure
7 is a plan view showing a radial rotary contact of However, in the
single-shaft rotary encoder   5   the inner operating shaft of the same;
Figure 8 is a shown In Figures 10 and 11, It Is difficult to decrease  plan
view showing a fixed contact substrate of the theoverall heightof the
rotary encoderas mentioned  same; Figure 9 isa plan view showing a rotary
contact above, and rotary encoders with this conventional  plate of an
outer operating shaft of the same; Figure configuration are not suited to
current compact, high-  10 is a sectional side view showing a conventional
ro- performance devices.                          10  tary encoder; Figure
11 is a plan view showing a cir- In addition to the problems of the
single-shaft ro-  cular comb-shaped contact of the same; Figure 12 is
taryencoderabove, in the double-shaftrotaryencod-  a sectional side view
showing a conventional double- er shown in Figures 12 and 13, the
cylindrical outer  shaft rotary encoder, and Figure 13 is a plan view
operating shaft 23 is supported by the cylindrical  showing fixed contacts
of the same. bearing 22 on the upper surface of the base member  15 21 and
the inneroperating shaft 27 is supported with-  Best Mode for Carrying out
the Invention in the center hole of the outer operating shaft 23, so that
the frequently used inner operating shaft 27 has  (Example 1) a large
amount of play in the radial direction (radial play) due to the gaps both
between the bearing 22   20  Figure 1 Is a sectional view showing a single-
and the outer operating shaft 23, and between the
shaftrotaryencoderofthefirstembodimentofthis in- outer operating shaft 23
and the inner operating shaft  vention, and Figure 2 is a plan view showing
the ro- 27. Also, when the above two gaps are made small so  tary encoder
in Figure 1. In Figures 1 and 2, reference as to reduce radial play, other
problems are caused  numeral 41 is a base membermade from die cast zinc
such that the rotating torque may increase, and the   25  or other
material, and it has attachment holes 42 for outer operating shaft 23 and
inner operating shaft 27  attachment to a device on Its outer flange and a
cyl- may rotate together.                               indrical support
shaft 43 extending perpendicularly Therefore it is the object of the
invention to pro-  up from the center of its circular bottom surface. The
vide a rotary encoder which is compact, that is the  cylindrical support
shaft 43 has aslightly largerdiam- overall height can be decreased, and
which has no   30  eter at its bottom portion 43' and has a smaller diam-
axial play.                                        eter at the top portion
43" in order to minimize the in- This object Is achieved by the features of
claim 1  crease in rotational torque in the fitting portion. Each for a
single-shaft rotary encoder, and by the features  diameter is supported to
permit rotation by a large in- of claim 4 for a double-shaft encoder.
nerdiameter 44' atthe lowerend and a small innerdi- In order to achieve
this objective, the cylindrical  35  ameter44" at the upperend of a
cylindrical operating operating shaft is supported by a cylindrical support
shaft 44, and the cylindrical support shaft 43 is held shaft extending from
the bottom surface of the base  in place by a washer 45 on the top end
thereof. A ro- member of the rotary encoder, whereby the overall  tary
contact plate 46 made from an insulating resin is height of the rotary
encoder is kept small and the con-  attached to the outside and near the
lower end of the trol knob attachment portion and operating shaft fit-  40
cylindrical operating shaft 44, and a circular comb- ting portion are made
longer. By supporting the cyl-  shaped movable contact 47 is disposed on
the lower indrical operating shaft by the cylindrical support  surface of
the rotary contact plate 46. The contact shaft extending from the bottom
surface of the base  portions of the flexible fixed contacts 49 which are
member of the rotary encoder, the attachment por-  lead from the flexible
metal plate formed inside a tion of the control knob and the fitting
portion of the   45  fixed contact plate 48 that is made from an insulating
cylindrical operating shaft can be made longer,    resin and positioned on
the bottom of the base mem- whereby inclination in the control knob and
play in the  ber 41 are in flexible contact with the circular comb-
operating shaft fitting portion can be minimized while  shaped movable
contact 47 on the rotary contact keeping theoverall heightof the
rotaryencodersmall.  plate 46. A rotary control knob 50 is attached to the
50 outside of the cylindrical operating shaft 44 protrud- Brief Description
of the Drawings                  ing above the outer wall 41' of the base
member 41, and when the rotary control knob 50 is turned, the ro- Figure 1
is a sectional side view showing a rotary  tary contact plate 46 is caused
to turn via the cylin- encoder of the present invention; Figure 2 is a plan
drical operating shaft 44. This, in turn, causes the view of the same;
Figure 3 is a sectional side view of  55   contacts of the flexible fixed
contacts 49 to slide on an optical rotary encoder of the present invention;
the circular comb-shaped movable contact 47 on the Figure 4 is a
perspective view of a circular reflective  surface ofthe rotary contact
plate 46 and lose contact slit plate of the optical rotary encoder in
Figure 3; Fig-  with the conductive portion of the circular comb- 



3    5                   EP 0 414 899 B1                 6 shaped movable
contact 47, whereby a pulse signal  member 41, and as in
thefirstembodiment, It is short- is generated and output from external
connection ter-  er (lower profile) by length B than the height A + B +
minals 51 with which each of a plurality of the flexible  C of the prior
art configuration. contact portions of the flexiblefixed contacts 49 have
continuity.                                    5   (Example 3) Here,
reference numeral 52 denotes a cover plate to keep out dust
Figures 5 through 9 show a double-shaft rotary In the above first
embodiment, the cylindrical  encoder which is the third embodiment of this
inven- support shaft 43 extending up from the center of the  tion. Figure 5
is a sectional side view of the rotary en- disc-shaped bottom surface of
the base member 41   10  coder, Figure 6 is a plan view of the same without
an supports the cylindrical operating shaft 44 at the bot-  outer and inner
control knobs attached, Figure 7 is a tom portion and at the top portion in
orderto avoid the  plan view of radial rotary contacts of an inner shaft of
increase in rotational torque in the fitting portion, but  the same, Figure
8 is a plan view of a fixed contact the purpose of the invention can still
be achieved by  substrate of the same, and Figure 9 is a plan view
supporting it over the entire length of the shafts 43   15  looking up from
the bottom of a rotary contact plate and 44.
of an outer shaft of the same. Further, in this embodiment, attachment
holes 42   In the drawings, reference numeral 61 denotes a in the
outerflange of the base member 41 were used  base member made from die cast
zinc or other mate- as the means for attaching the rotary encoder to a de-
rial which has attachment portions 62 on its outer cir- vice, but the same
can be achieved by providing at-  20  cumference for attachment to a device
and a cylindri- tachment screw holes in the bottom surface of the  cal
support shaft 64 extending perpendicularly up base member 41.
from the center of a disc-shaped bottom 63. This cyl- Also in this
embodiment, a circular comb-shaped  indrical support shaft 64 supports a
small cylindrical movable contact 47 was disposed on the rotary con-  inner
operating shaft 65 so that the shaft 65 can ro- tact plate 46 attached to
the cylindrical operating   25  tate, but in order to minimize the increase
in rotational shaft 44, and flexible fixed contacts 49 were disposed
torque in the fitting portion, the cylindrical support on the fixed contact
plate 48 on the bottom surface  shaft 64 has a slightly larger diameter at
the bottom of the base member 41, but the same effect can be  portion 64'
and a smaller diameter at the top portion achieved by reversing the
positions of these con-  64' and the small cylindrical inner operating
shaft 65 tacts; i.e. flexible contacts on the rotary contact plate  30  has
a slightly smaller innerdiameteratthe top portion 46 and circular
comb-shaped movable contact on the  65' and a larger diameter down at the
bottom portion fixed contact plate 48.                            65" so
that the top portions of the shafts 64 and 65 In Figure 1, assuming the
attachment length of  and the bottom portions of the shafts 64 and 65 fit,
thecontrol knob 50 and thecylindricaloperatingshaft  respectively. The
narrow gap between the top por- 44 is D and the height of the outer wall
41' of the ro-  35  tions and the bottom portions serves as a holding tary
encoder base member 41 is E, the fitting length  space for grease. of the
cylindrical operating shaft 44 and the cylindri-  An inner rotary contact
plate 68 made from an In- cal support shaft 43 is (D + E), which is much
longer  sulating material and having radial inner rotary con- than the
fitting length B in the priorart configuration.  tacts 67 on Its upper
surface is attached to a flange Compared to the prior art configuration in
Figure  40  66 in the vicinity of the outside lower end of the small 1 0,
assuming A, D and C = E, the overall heightof the  cylindrical Inner
operating shaft 65 by means of dow- rotary encoder becomes D + E , A + C,
thus making  els 66'so that the contact plate 68 and shaft 65 turn it
shorter (lower profile) by length B compared to the  together. height A + B
+ C of the prior art configuration.      The reference numeral 69 denotes a
fixed con- 45 tact substrate made from a molding resin which is (Example 2)
supported at its outer circumference by a cylindrical outer wall 84 of the
base member 61. The f ixed con- Figures 3 and 4 show the second embodiment
of   tact substrate 69 is molded with a thin flexible metal this invention,
the first of which Is a sectional side  plate In it, and lower surface
flexible contacts 72 and view of a single-shaft optical rotary encoder. It
is ex-  50  73 having continuity with external outputterminals 70 plained
below using the same numbers for the prin-  and 71 and upper surface
flexible contacts 76 and 77 ciple parts as in the first embodiment. This is
an opt-  having continuity with external output terminals 74 ical rotary
encodercomprising a circularreflective slit  and 75 protrude down and up
from the lower and up- plate 53 attached near the lower end of the
cylindrical  per surfaces. operating shaft 44 and a light emitting element
(LED)  55  The lower surface flexible contacts 72 and 73 54 and light
receiving element (phototransistor) 55  contact the radial inner rotary
contacts 67 on the in- 



mounted on the fixed contact plate 48 made from an  ner rotary contact
plate 68 and generate a pulse sig- insulating resin on the bottom surface
of the base  nal between the terminals 70 and 71. 4    7
EP 0 414 899 B1                     8 A large cylindrical outer operating
shaft 78 made  main within the scope of this invention. from a molding
resin and positioned concentrically on the outside of the small cylindrical
inner operating  Industrial Applicability shaft 65 is rotatably supported
at its lower cylindrical portion 79 by the center round hole 80 in the
fixed   5  As described above, since the means for attach- contact
substrate 69, butthere is afixed gap between  ing the rotary encoder to a
device is provided either the lower cylindrical portion 79 and the inner
operat-  around the outside or in the bottom surface of the ing shaft 65 so
that they do not come in contact and  base member, it is not necessary to
make the rotary turn together. Also, a disc-shaped outer rotary con-
encoder base member taller to accommodate the at- tact plate 81 is formed
in a single unit with the outer  10  tachment means as in the prior art.
operating shaft 78 around its lower end, the outer ro-  Further, the
fitting and supporting portion of the tary contact plate 81 being provided
with outer rotary  operating shaft is not above the rotary encoder base
contacts 82 and 82' on Its lower surface. These outer  member as in the
prior art, but rather the cylindrical rotary contacts 82 and 82' come in
contact with the  operating shaft Is supported by the cylindrical sup-
upper surface flexible contacts 76 and 77 protruding   15  portshaft
extending up from the center of the bottom up from the fixed contact
substrate 69 and generate  surface of the base member. Therefore the height
of a switching signal between the terminals 74 and 75.  the outerwall of
the rotary encoder base membercan The reference numeral 83 denotes a metal
cover  cover part of the fitting length of the operating shaft, which is
secured to the base member 6l by pawls (not  thus making it possible to
make the rotary encoder shown) on the outer circumference, and the flat
part  20  thinner. In addition to the above effects, this inven- of the
cover holds down the uppersurface of the disc-  tion has the following
effects In double-shaft rotary shaped rotary contact plate 81 at the lower
end of the  encoders: large cylindrical outer operating shaft 78 so that
the  (1) The base member is disposed at the bottom outer operating shaft 78
does not rise up.             of the rotary encoder and the fixed contact
sub- Further, when the inner operating shaft 65 is  25  strata positioned
above it. Since the inner oper- pulled up, the flange 66 of the inner
operating shaft  ating shaft is supported directly bythe cylindrical 65 is
stopped by the bottom edge of the lower cylin-  support shaft extending up
from the bottom sur- drical portion 79 of the outer operating shaft 78,
thus  face of the base member and the outer operating limiting the upward
movement of the inner operating    shaft Is supported by the center round
hole in the shaft 65.                                     so       contact
substrate, the often used inner operating In the above configuration of
this invention, the  shaft has only one fitting gap, resulting in that
inner control knob 85 and the outer control knob 86    play In the radial
direction (radial play) is mini- are attached to the small cylindrical
inner operating  mized. shaft 65 and the large cylindrical outer operating
Also, since the Inner and outer operating shaft 78, respectively. When the
outer operating   35  shafts are each supported by different means, shaft
78 is rotated by turning the outer control knob  even if the fitting gaps
are made small in order to 86, a switching signal for the video tape fast
forward-  minimize radial play in the Inner and outer oper- ing mode is
generated between the outer rotary con-    ating shafts, the operating
shafts will not turn to- tacts 82 and 82' and thefixedflexible contacts 76
and  gether. 77 and output between the terminals 74 and 75. Also,  40  (2)
Since the rotary contact plates of the inner when the inner operating shaft
64 is rotated by turn-  and outer operating shafts are positioned above ing
the inner control knob 85, a pulse signal is gener-  and below the fixed
contact substrate, respec- ated between the inner rotary contacts 67 and
the      tively, the outside diameter of the contact sub- fixed flexible
contacts 72 and 73 and outputas a video  strate can be made to match the
size of each con- frame advance signal between the terminals 70 and   45
figuration of the contacts engaging with the ro- 71.
tary contact plates on the upper or lower surface In the above embodiment
the fixed contacts 76      thereof, and therefore it need not be made very
and 77, and 72 and 73 on the upper and lower sur-     large. faces of the
fixed contact substrate 69 were flexible contacts, and the rotary contacts
82 and 82, and 67   50 with which these fixed contacts came in contact were
Claims flat sliding contacts, but the same effect can be ach- ieved by
reversing the type of contacts on either one  1. A rotary encoder
comprising : a base member side or both sides ofthe contactsubstrate. Also,
In the  (41) having attachment means such as notches 



above embodiment, the encoders of the outer and in-  55  or holes (42) In
an outer flange or on the outside neroperating shaftswere both contacttype
rotary en-     of the bottom surface of the base member (41) coders, but
the same effect can be achieved by mak-    and a rotatably supported
cylindrical operating ing either one or both optical rotary encoders and
re-  shaft (44) having an attachment portion for a con- 5    7
EP 0 414 899 B1                  8 A large cylindrical outer operating
shaft 78 made  main within the scope of this invention. from a molding
resin and positioned concentrically on the outside of the small cylindrical
inner operating  Industrial Applicability shaft 65 is rotatably supported
at its lower cylindrical portion 79 by the center round hole 80 in the
fixed   5  As described above, since the means for attach- contact
substrate 69, but there is a fixed gap between  ing the rotary encoder to a
device is provided either the lower cylindrical portion 79 and the inner
operat-  around the outside or in the bottom surface of the ing shaft 65 so
that they do not come in contact and  base member, it is not necessary to
make the rotary turn together. Also, a disc-shaped outer rotary con-
encoder base member taller to accommodate the at- tact plate 81 is formed
in a single unit with the outer  10  tachment means as in the prior art.
operating shaft 78 around its lower end, the outer ro-  Further, the
fitting and supporting portion of the tary contact plate 81 being provided
with outer rotary  operating shaft is not above the rotary encoder base
contacts 82 and 82' on its lower surface. These outer  member as in the
prior art, but rather the cylindrical rotary contacts 82 and 82' come in
contact with the  operating shaft is supported by the cylindrical sup-
upper surface flexible contacts 76 and 77 protruding   15  port shaft
extending up from the center of the bottom up from the fixed contact
substrate 69 and generate  surface of the base member. Therefore the height
of a switching signal between the terminals 74 and 75.  the outerwall of
the rotary encoderbase membercan The reference numeral 83 denotes a metal
cover   cover part of the fitting length of the operating shaft, which is
secured to the base member 61 by pawls (not  thus making it possible to
make the rotary encoder shown) on the outer circumference, and the flat
part  20  thinner. In addition to the above effects, this inven- of the
coverholds down the uppersurfaceof thedisc-  tion has the following effects
in double-shaft rotary shaped rotary contact plate 81 at the lower end of
the  encoders: large cylindrical outer operating shaft 78 so that the  (1)
The base member is disposed at the bottom outer operating shaft 78 does not
rise up.              of the rotary encoder and the fixed contact sub-
Further, when the inner operating shaft 65 is  25   strate positioned above
it. Since the inner oper- pulled up, the flange 66 of the inner operating
shaft  ating shaft is supported directly by the cylindrical 65 is stopped
by the bottom edge of the lower cylin-    support shaft extending up from
the bottom sur- drical portion 79 of the outer operating shaft 78, thus
face of the base member and the outer operating limiting the upward
movement of the inner operating    shaft is supported by the center round
hole in the shaft 65.                                      30       contact
substrate, the often used inner operating In the above configuration of
this invention, the   shaft has only one fitting gap, resulting in that
inner control knob 85 and the outer control knob 86     play in the radial
direction (radial play) is mini- are attached to the small cylindrical
inner operating   mized. shaft 65 and the large cylindrical outer operating
Also, since the inner and outer operating shaft 78, respectively. When the
outer operating   35   shafts are each supported by different means, shaft
78 is rotated by turning the outer control knob   even if the f itting gaps
are made small in order to 86, a switching signal for the video tape fast
forward-  minimize radial play in the inner and outer oper- ing mode is
generated between the outer rotary con-    ating shafts, the operating
shafts will not turn to- tacts 82 and 82' and the fixed flexible contacts
76 and  gether. 77 and output between the terminals 74 and 75. Also,  40
(2) Since the rotary contact plates of the inner when the inner operating
shaft 64 is rotated by turn-   and outer operating shafts are positioned
above ing the inner control knob 85, a pulse signal is gener-  and below
the fixed contact substrate, respec- ated between the inner rotary contacts
67 and the       tively, the outside diameter of the contact sub- fixed
flexible contacts 72 and 73 and output as a video  strate can be made to
match the size of each con- frame advance signal between the terminals 70
and   45  figuration of the contacts engaging with the ro- 71.
tary contact plates on the upper or lower surface In the above embodiment,
the fixed contacts 76      thereof, and therefore it need not be made very
and 77, and 72 and 73 on the upper and lower sur-      large. faces of the
fixed contact substrate 69 were flexible contacts, and the rotary contacts
82 and 82', and 67   50 with which these fixed contacts came in contact
were  Claims flat sliding contacts, but the same effect can be ach- 



ieved by reversing the type of contacts on either one  1. A rotary encoder
comprising : a base member side orboth sides of the contactsubstrate. Also,
in the  (41) having attachment means such as notches above embodiment, the
encoders of the outer and in-  55  or holes (42) in an outer flange or on
the outside ner operating shafts were both contact type rotary en-  of the
bottom surface of the base member (41) coders, but the same effect can be
achieved by mak-     and a rotatably supported cylindrical operating ing
either one or both optical rotary encoders and re-  shaft (44) having an
attachment portion for a con- 5    9                   EP 0 414 899 B1
10   *   C   L   M   S   * trol knob (50) on the outercircumference; a
rotary  ported by a round hole (80) in the center of the plate (46)
attached to the lower end of said cylin-  contact substrate (69)
concentrically with the in- drical operating (44) shaft; and a substrate
(48)  neroperating shaft(65), and the uppersurface of which is disposed on
the bottom of the base        theouterrotarycontactplate(81)oftheouterop-
member (41) and has external connection termi-   5  orating shaft (78) is
held down by a cover (83). nals (51) and a means for generating a pulse
sig- nal by engaging with said rotary plate (46), char-  6.
Arotaryencoderaccordingto claim4 or5, where- acterized by a cylindrical
support shaft (43) ex-  in the upward movement of the inner operating
tending up from the center of the base member      shaft (65) is restricted
by the bottom edge of the (41), the cylindrical operating shaft (44) being
10  outer operating shaft (78) holding down the inner supported by said
cylindrical support shaft (43)   rotary contact plate (68) attached to the
lower on at least the bottom (44') and top (44") por-    end of the inner
operating shaft (65). tions. 7. A rotary encoder according to any of the
claims 2. A rotary encoder according to claim 1, wherein a   15  4 to 6,
wherein the fixed contacts (78, 77; 72,73) rotary contact plate (46) having
movable contacts  on the upper and lower surfaces of the contact (47) on
its lower surface is attached to the lower  substrate (69) are flexible
contacts protruding up end of the cylindrical operating shaft (44) and a
and down from the upper and lower surfaces, re- fixed contact substrate
(48) which engages with    spectively. said movable contacts to generate
pulse signals  20 is positioned on the bottom of the base member.
PatentancprOche 3. A rotary encoder according to claim 1, wherein a
circular reflective slit plate (53) is attached to the  1. Rotierende
Kodierungsanordnung mit: Einem lower end of the cylindrical operating shaft
(44)  25  Grundbauteil (41) mit Befestigungselementen, and an insulating
substrate (48) having a light    wie Kerben odor LOchern (42), In einem
lu~eren emitting element (54) and light receiving element  Flansch oderan
derAuSenseite derBodenflache (55) is positioned on the bottom ofthe base
mem-   des Grundbauteils (41) und mit einer drehbar ge- ber (41).
lagerten zylindrischen Steuerwelle (44) mit ei- 30      nem
Befestigungsatil fir einen Steuerknopf (50) 4. A rotary encoder comprising
: a disc-shaped         am SuBeren Umfang; einer rotlerenden Platte base
member (61) positioned at the bottom of       (46), die am unteren Ende
derzylindrischen Steu- said rotary encoder and having a rotatably sup-
erwelle (44) befestigt iat und einem Substrat ported inner operating shaft
(65) which supports   (48), welches auf dern Boden des Grundbautells a
rotary contact plate (68) on its lower end; an   35  (41) angeordnet ist
und au~ere Verbindungsan- outer operating shaft (78) which is positioned
schlusse (51) und eine Vorichtung zum Erzeugen concentrically and radially
outwardly of the inner  eines Impulssignals durch Eingriff mit der rotie-
operating shaft (65) and supports a rotary con-    renden Platte (46) hat,
gekennzelchnet durch ei- tact plate (81) at the outside lower end thereof;
a  ne zylindrische Stftzwelle (43), die sich vom Mit- contact substrate
(69) which is fixed with respect  40  teipunkt des Grundbauteils (41) nach
oben er- to an outerwall (84) of the base member (61) and   streckt, wobei
die zylindrische Steuerwelle (44) has fixed contacts (76, 77; 72, 73) which
engage   an zumindest den Boden- (44') und oberen Berei- with the rotary
contacts (82, 82'; 67) of the outer  chen (44") von der zylindrischen
StOtzwelle (43) (78) and inner (65) operating shafts to generate   gehalten
wird. switching signals, characterized by a cylindrical  45 support shaft
(64) extending perpendicular up   2. Rotlerende Kodierungsanordnung  nach
An- from the center of the base member (61), the in-   spruch 1, wobei eine
rotierende Kontaktplatte ner operating shaft (65) being rotatably support-
(46) mit beweglichen Kontakten (47) an ihrer un- ed bysaid supportshaft(64)
and the contactsub-     teren Oberflache am unteren Ende der zylindri-
strate (69) being located between the outer (81)  50  schen Steuerwelle
(44) befestigt Ist und einem fe- 



and inner (68) rotary contact plates, the fixed    sten Kontakt-Substrat
(48), welches mit den be- contacts (76, 77; 72, 73) being located on its
up-  weglichen Kontakten in Elngriff ist, um Impulssi- perand
lowersurfaceswhich engage with the ro-      gnale zu erzeugen, am Boden des
Grundbauteils tary contacts (82, 82'; 67) of the outer (78) and in-
angeordnet ist ner (65) operating shafts, respectively.   55 3. Rotierende
Kodierungsanordnung nach An- 5. A rotary encoder according to claim 4,
wherein     spruch 1, wobei sine kreisformige, reflektierende the outer
operating shaft (78) is rotatably sup-   Schlitzplatte (53) am unteren Ende
der zyiindri- 6    schen Steuerwelle (44) befestigt ist und ein iso-
Revendications lierendes Substrat (48) mit einem Licht ausstrah- lenden
Element (54) und Licht empfangenden     1. Un encodeur rotatif comprenant:
un element de Element (55) am Boden des Grundbautells ange-     base (41)
presentantdes moyens defixation, tels ordnet ist.
5       que des encoches ou des trous (42), dans une bride exterieure ou du
cote exterieurde la surface 4. Rotierende Kodierungsanordnung mit Einem
inferieure de l'element de base (41) et un arbre scheibenformigen
Grundbauteil (61), des am Bo-    d'actionnement cylindrique (44) supporte
de ma- den derrotierenden Kodierungsanordnung ange-      niere A pouvoir
tourner et presentant une partbe ordnet ist und eine drehbar gelagerte
innere  10  defixation pourun bouton de commande (50) sur Stbuerwelle (65)
hat, die sine rotierende Kontakt-  la circonference exterieure; une plaque
rotative platte (68) an ihrem unteren Ende stutzt; einer au-  (46) fixee a
l'extrhmit inferieure dudit arbre d'ac- Seren Stbuerwelle (78), die
konzentrisch und ra-  tionnement cylindrique (44); et un substrat (48) dial
auSerhalb der inneren Stsuerwelle (65) an-   qui est dispose sur le fond de
l'element de base geordnet ist und sine rotierende Kontaktplatte  15  (41)
et presente des bornes de connexion exte- (81) an ihrem augeren unteren
Ends halt; einem    rieures (51) et un moyen pour engendrer un si-
Kontakt-Substrat (69), des in Bezug auf sine au-  gnal d'impulsion en
venant en prise avec laditb Sere Wand (84) des Grundbauteils (61) fixiert
ist  plaque rotative (46), caracterise par un arbre de und feats Kontakte
(76, 77; 72, 73) hat, die mit  support cylindrique (43) s'tesndant vers le
haut den rotibrenden Kontakten (82,82'; 67) derAuBe-  20  depuis le centre
de l'element de base (41 ), I'ar- ron (78) und Inneren (65) Steuerwellen in
Eingriff  bre d'actionnement cylindrique (44) etant suppor- sind, um
Schaltsignale zu erzeugen, gekenn-       te par ledit arbre de support
cyllndrique (43) sur zeichnet durch elne zylindrische StOtzwelle (64),  au
moins les parties inferieure (44') et superieure die senkrecht von der
Mitts des Grundbauteils     (44"). (61) emporragt, wobel die Innere
Steuerwelle  25 (65) drehbar von der StOtzwelle (64) gehaltbn  2. Un
encodeur rotatif suivant la revendication 1, wird und das Kontakt-Substrat
(69) zwischen den   dans lequel une plaque de contact rotative (46) AuBeren
(81) und inneren (68) rotierenden Kon-    presentant des contacts mobiles
(47) sur sa sur- taktplatten angeordnet ist, wobei die festen Kon-  face
inferieure est fixee A l'extremite infeireure de takte (76,77; 72,73) an
ihren oberen und unteren   30  I'arbre d'actionnement cylindrique (44) et
un Oberflachen angeordnet sind, die mit den rotie-   substrat de contact
fixe (48), qui vient en priss renden Kontakten (82, 82'; 67) der auBeren
(78)   avec lesdits contacts mobiles pourengendrerdes bzw. inneren (65)
Steuerwellen in Eingriff sind.  signaux d'impulsion, est positionne sur le
fond de l'element de bass. 5. Rotierende Kodierungsanordnung nach An-  35
spruch 4, wobei die au~ere Stsuerwelle (78)    3. Un encodeur rotatif
sulvant la revendication I drehbar von einem runden Loch (80) in der Mitts
dans lequel une plaque A fentss reflechissants des Kontakt-Substrates (69)
konzentrisch mit der  circulaire (53) est f ixe a l'extremite inferieure de
inneren Steuerwelle (65) gehalben wird und die   l'arbre d'actlonnement
cyllndrique (44) et un obere Oberflache der AuBeren rotierenden Kon-  40
substrat isolant (48) presentant un 61ement 6met- taktplatte (81) der
AuBeren Steuerwelle (78) von  teur de lumiere (54) et un element recepteur
de einem Deckel (83) niedergehaltbn wird.            Iumiere (55) est
positionne sur le fond de l'616- ment de base (41). 6. Rotierende
Kodierungsanordnung nach An- spruch 4 oder 5, wobel die nach oben
gerichtets  45  4. Un encodeur rotatif comprenant: un 61ement de Bewegung
der inneren Stbuerwelle (65) begrenzt    base en forms de disque (61)
positlonn6 au fond wird durch den Bodenrand der au~eren Steuer-      dudit
encodeur rotatif et presentant un arbre d'ac- wells (78), die die Innere
rotierende Kontaktplatte  tionnement Interieur (65) supporte de manibre ro-
(68) niederhalt, die am unteren Ende der inneren  tative et qui supports
une plaque de contact ro- 



Stsuerwelle (65) befestigt ist.           50     tative (68) A son
extremite inferieure; un arbre d'actionnement exterieur (78) qui est
positlonne 7. Rotlerende Kodierungsanordnung nach elnem
concentriquement A l'arbre d'actlonnement inte- derAnsprOche 4 bis 6, wobei
die festen Kontaktb   rlur (65) et radialement vers l'exterieur de ce (76,
77; 72, 73) an den oberen und unteren Ober-  dernier et qui supports une
plaque de contact ro- flachen des Kontakt-Substrats (69) elastische  55
tative (81) A i'extremite lnferieure exterieure de ce Kontakte sind, die
nach oben bzw. untsn von den   dernier; un substrat de contact (69) qui est
fixe oberen bzw. unteren Oberflachen vorstehen.        par rapport A une
parol exterieure (84) de l'616- ment de bass (61) et presentb des contacts
fixes 7    13                  EP 0 414 899 B1                 14
c   . 1111   S 1 I! (76, 77; 72, 73) qul viennent en prise avec les
contacts rotatifs (82, 82'; 67) des arbres d'action- nement exterieur (78)
et int6rleur (65) pour en- gendrer des signaux de commutation, caracteri-
se par un arbre de support cylindrique (64)   5 s'6tendant
perpendiculairement vers le haut a partir du centre de l'el6ment de base
(61), I'arbre d'actionnement interieur (65) etant supporte de maniere
rotative par ledit arbre de support (64) et le substrat de contact (69)
6tant situe entre les   10 plaques de contact rotatives exterieure (81) et
in- terieure (68), les contacts fixes (76, 77; 72, 73) etant situ6s sur les
surfaces sup6rieure et infe- rieure qui viennent en prise avec les contacts
ro- tatifs (82, 82'; 67) respectivement des arbres   15 d'actionnement
ext6rieur (78) et int6rieur (65). 5. Un encodeur rotatif suivant la
revendication 4, dans lequel I'arbre d'actionnement ext6rieur (78) est
supporte, de maniere A pouvoir tourner, par  20 un trou rond (80) au centre
du substrat de contact (69), concentriquement A I'arbre d'actlonnement
interieur (65), et la surface sup6rieure de la pla- que de contact rotative
ext6rieure (81) de I'arbre d'actionnement exterieur (78) est maintenue   25
abaiss6e par un couvercle (83). 6. Un encodeur rotatif suivant la
revendication 4 ou 5, dans lequel Is mouvement ascendant de l'arbre
d'actlonnement lnt6rieur (65) est limite parle bord   30 inferieur de
l'arbre d'actionnement exterieur (78) maintenant abaissee la plaque de
contact rotati- ve intefieure (68) fix6e a l'extremite inf6rieure de
l'arbre d'actlonnement Interieur (65). 35 7. Un encodeur rotatif suivant
'une quelconque des revendications 4 A 6, dans lequel les contacts fixes
(76, 77; 72, 73) sur les surfaces sup6rieure et inferieure du substrat de
contact (69) sont des contacts souples en saillie vers le haut et vers le
40 bas a partir des surfaces respectivement supe- rieure et Inffrieure. 45
50 55 8    


