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@ Rotation operating device of variable resistor.

@ A rotation operating device of a variable resistor
comprises: a knob (2, 22) to apply a rotating force
from an outside; a supporting member (1, 10)
formed with a hole (52) to rotatably support the
knob; and an intermediate member (3) which is
rotatably supported to the supporting member and
transfers the rotating force of the knob to a sliding
contact of the variable resistor (4). An upper surface
member (51) of the supporting member is transpar-
ent or transiucent. An annular groove (53) having
both ends is formed on the inner surface of the
N
<upper surface member so as to surround the hole.
Both ends of the annular groove are used as stop-
Q‘pers (54). The upper portion of the knob passes
through the hole and faces the outside of the upper
surface member. A first gear (23) is formed in the
™ jower portion of the knob. The intermediate member
Nhas a bottom surface portion (31) and a peripheral
wall (32). A notch (34) is formed in a part of the
peripheral wall. A second gear (33) adapted to be
0. come into engagement with the first gear is formed
Llin a predetermined range on the inner surface of the
peripheral wall. A position indicating portion (36) is
located in the notch of the peripheral wall and is

projected than the upper surface of the peripheral
wall and is movably fitted into the annular groove of
the supporting member. The position indicating por-
tion is coupled with the botton surface portion
through a spring member (35). The bottom surface
portion is in engagement (37) with the sliding contact
of the variable resistor supported to the supporting
member.

Fig.!
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ROTATION OPERATING DEVICE OF VARIABLE RESISTOR

BACKGROUND OF THE INVENTION

The present invention relates to a rotation op-
erating device for transferring the rotation of a knob
to a sliding contact in a variable resistor in which
the sliding contact is moved by rotating the knob to
thereby continuously adjust or change a resistance
value.

Such a kind of variable resistor is used as one
of composing parts such as various circuits, de-
vices, and the like and is used to adjust their gains,
sensitivities, and the like.

The rotation operating devices of the variable
resistor are mainly classified into a single rotating
type and a multi rotating type. According to the
single rotating type. the resistance value is
changed from the minimum value to the maximum
value by rotating once (strictly speaking, one rota-
tion, i.e., 360  or less) the knob. On the other
hand, according to the muliti rotating type, the knob
is rotated once or more to change the resistance
value from the minimum value to the maximum
value.

In the rotation operating device of the single
rotating type, the knob is merely come into en-
gagement with the rotating portion of the sliding
contact of the variable resistor. Therefore, when the
knob is rotated to an angle over a rotatable range,
there is a fear such that the variable resistor and
the rotation operating device are damaged. In addi-
tion, since the rotatable range of the knob is one
rotation or less, it is difficult to finely adjust the
resistance.

in the rotation operating device of the muiti
rotating type, a first gear is attached to the knob.
On the other hand, a second gear larger than the
first gear is aftached to the rotating portion of the
sliding contact of the variable resistor. The first and
second gears are come into engagement with each
other. The rotatable range of the knob is decided
by the gear ratio of the first and second gears. in
the case of the multi rotating type, although the
resistance value can be finely adjusted, the first
and second gears must be arranged in the lateral
direction, so that there is a disadvantage such that
the structure increases in size. Moreover, since the
knob is rotated a plurality of times and the rotation
angle position of the knob does not coincide with
the angle position of the sliding contact, there is a
drawback such that it is difficuit to know the an-
gular position of the sliding contact from the angle
position of the knob.

SUMMARY OF THE INVENTION
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It is an object of the present invention o pro-
vide a rotation operating device of the multi rotating
type in which the device can be miniaturized, the
angle position of a sliding contact can be known,
and even if a knob is rotated to an angle over its
limit rotating range, the device is hard to be
broken.

A rotation operating device of a variable resis-
tor according to the present invention comprises: a
knob to apply a rotating force from the outside; a
supporting member formed with a hole adapted to
rotatably support the knob; and an intermediate
member which is rotatably supported to the sup-
porting member and transfers the rotating force of
the knob to a sliding contact of a variable resistor.

An upper surface member of the supporting
member is transparent or transtucent. An annular
groove having both ends is formed on the inner
surface of the upper surface member so as {0
surround the hole. Both ends of the annular groove
serve as stoppers. -

The upper portion of the knob passes through
the hole and faces the outside of the upper surface
member. A first gear is formed in the lower portion
of the knob.

The intermediate member has a bottom sur-
face portion and a peripheral wall. A part of the
peripheral wall is notched. A second gear adapted
to be come into engagement with the first gear is
formed on the inner surface of the peripheral wall
in a predetermined range. A position indicating
portion is located in the notch of the peripheral wall
and is projected upwardly than the upper surface
of the peripheral wall and is movably fitted into the
annular groove of the supporting member. The
position indicating portion-is coupled with the bot-
tom surface portion through a spring member. The
bottom surface portion is in engagement with the
sliding contact of the variable resistor supported to
the supporting member.

According to the present invention, the second
gear is formed on the inner surface of the periph-
eral wall of the intermediate member which is
come into engagement with the rotating portion of
the sliding contact of the variable resistor. The first
gear formed in the lower portion of the knob is
arranged inside of.the peripheral wall and is in
engagement with the second gear. Therefore, the
knob, intermediate member, and variable resistor
can be arranged in the vertical direction and the
device can be miniaturized.

Since the device is of the multi rotating type,
sven if the rotating angle of the knob is large, a
change in resistance value is relatively small and
the resistance value can be finely adjusted.
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Further, the rotating angle of the rotating por-
tion of the sliding contact of the variable resistor
and the rotating angle of the intermediate member
certainly coincide. The rotating angle position of
the intermediate member is indicated by the posi-
tion of the position indicating portion. The position
indicating portion can be seen by the eyes through
the transparent or translucent upper surface mem-
ber of the supporting member. Thus, the position
of the sliding contact of the variable resistor, that
is, the resistance value can be clearly known.

The rotating range of the knob is determined
by the positions of the stoppers of both ends of the
annular groove. In other words, the positions at
which the position indicating portion is come into
contact with the stoppers correspond to the maxi-
mum and minimum values of the resistance value.
The second gear is formed in a predetermined
range on the inner surface of the peripheral wall of
the intermediate member. At the position in which
the position indicating portion is come into contact
with the stoppers, the first gear reaches the edge
portion of a forming range of the second gear.
When the knab is further rotated to an angle over
the forming range, the first gear is come into con-
tact with the portion (inner surface of the peripheral
wall) in which the second gear is not formed.
Therefore, even if an operator tries to rotate the
knob to an angle over the limit angle position, the
knob will be raced and the intermediate member
will not be rotated. Consequently, the breakage of
the variable resistor and the like can be prevented.
Since the position indicating portion is coupled with
the intermediate member through the spring mem-
ber, the outer force which acts on the intermediate
member when the position indicating portion abuts
on the stopper is absorbed by the spring member.
When no outer force is applied to the intermediate
member due to the racing of the knob, the inter-
mediate member is returned to the position at
which the position indicating portion is substantially
come into contact with the stopper by the recovery
force of the spring member.

BRIEF DESCRIP'TION OF THE DRAWINGS

Fig. 1 is an exploded perspective view of a
rotation operating device of the multi rotating type
according to an embodiment of the present inven-
tion;

Fig. 2 is an enlarged perspective view of the
main section showing an engaging state of a gear
of a shaft and a gear of an indicator; and

Fig. 3 is an external perspective view show-
ing a part of a photoelectric switch to which the

multi rotating type device of the embodiment is

installed.

15

20

25

30

35

40

45

50

55

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Fig. 3 is an external perspective view showing
a part of a photoelectric switch to which a variable
resistor having a rotation operating device of the
multi rotating type according to an embodiment of
the present invention is installed for sensitivity con-
trol.

 As conventionally well-known, the photoelectric
switch is constructed such that light emitting and
photo sensitive elements (not shcwn), a variable
resistor for sensitivity conirol (which will be ex-
plained hereinlater), a mode change-over switch
11, and indicator lamps (red LED, green LED) 12 to
check the operation are assembled in a casing 10.

A variable resistor 4 for sensitivity control is
fixed to a holder 1 by inserting its three terminals
41 into terminal holes 1a of the holder 1. The
variable resistor 4 is of the type in which its sliding
contact (not shown) circularly moves (or rotates) to
thereby continuously change a resistance value
between the sliding contact and one terminal. The
variable resistor 4 has a rotating portion (not
shown) to rotatably support the sliding contact.

The rotation operating device to circularly
move (or rotate) the sliding contact through the
rotating portion of the variable resistor 4 includes
the casing 10, a shaft portion 2, and an indicator 3.

The casing 10 has a box-like shape whose
lower surface is opened. A transparent or transiu-
cent upper surface portion 51 is provided in the
upper portion of the casing 10. Through holes 52
and 52a to rotatably support the shaft 2 and a shaft
of the mode change-over switch 11 are opened in
the surface of the upper surface portion 51. Fur-
ther, an annular groove 53 is formed on the inner
surface of the upper surface portion 51 on the
outer peripheral side of the through hole 52.

The annular groove 53 is not formed as a
whole circle (360‘) but has both ends. Stairway-
like stoppers 54 are formed at both ends of the
annular groove 53. A position indicating portion 36
of the indicator 3 is movably fitted into the annular
groove 53 and is guided. A partition enclosing
chamber 55 to attach the indicator lamps 12 is
formed in one end portion (on the side opposite to
the through hole 52a of the mode change-over
switch shait) of the casing 10.

The upper portion of the shaft 2 is used as an
operating knob portion 22 and a small gear 23 is
formed in the lowér portion of the shaft 2. The
operating knob portion 22 is rotatably fitted into the
through hole 52 and faces the outside of the casing .
10 (transparent upper surface portion 51). A rota-

. tion operating groove 22a is formed on the upper
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surface of the knob portion 22. The knob portion 22
is rotated by inserting the tip of a driver or the like
into the groove 22a. The small gear 23 in the lower
portion is come into engagement with an inner
peripheral gear 33 of the indicator 3, which will be
explained hereinlater.

The indicator 3 comprises: a disk-shaped bot-
tom portion 31; a peripheral wall 32 which rises like
a ring on the outer periphery of the disk-shaped
bottom portion 31; the gear 33 (refer to Fig. 2)
formed on the inner peripheral surface of the pe-
ripheral wall 32; and the position indicating portion
36 which is arranged in a notch 34 of the periph-
eral wall 32 and is communicated with the bottom
portion 31 through a leaf spring portion 35.

As shown in Fig. 2, the disk- shaped bottom
portion 31 has a diameter larger than that of the
shaft 2. The ring-shaped peripheral wall 32 is pro-
jected on the outer periphery of the bottom portion
31. The notch 34 is formed at a proper position of
the ring-shaped peripheral wall 32. The position
indicating portion 36 is arranged in the notch 34.
The gear 33 is formed on the inner peripheral
surface of the peripheral wall 32 excluding a por-
tion 38 of a predetermined angle range, that is, a
predetermined length from the edge on the side of
the notch 34. The portion 38 in which the gear 33
is not formed is provided for allowing the gear 23
of the shaft 2 to race in the region out of the range
from the maximum resistance value to the mini-
mum resistance value of the variable resistor 4.

Two notched grooves 3¢ which are arranged in
parailel at a predetermined distance are formed on
the disk-shaped bottom portion 31 in correspon-
dence to the notch 34. A portion (member) be-
tween the notched grooves 39 is used as the leaf
spring portion 35. The position indicating portion 36
is integrally coupled with the front edge of the leaf
spring portion 35. The position indicating portion 36
has a cylindrical shape and its height is set to be
higher than the peripheral wall 32. The upper por-
tion of the cylindrical body 36 is fitted into the
annular grocove 53. In this state, for instance, a
black display color 36a of the upper surface of the
position indicating portion (cylindrical body) 36 can
be seen from the outside through the transparent
or translucent upper surface portion 51.

A circular concave portion which is de-centered
from the hole 52 is formed on the inner surface of
the casing 10. The indicator 3 is fitted into the
concave portion and is rotatably supported.

An engaging projection 37 is formed at the
center of the lower surface of the bottom portion 31
of the indicator 3 and is fitted into the rotating
portion of the variable resistor 4. Thus, the rotating
force of the indicator 3 is transferred to the rotating
portion of the variable resistor 4 so that the sliding
contact circularly moves (or rotates) and the resis-
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tance value of the variable resistor 4 changes.

The number of rotation times of the knob por-
tion 22 which is necessary  to change the resis-
tance value of the variable resistor 4 from the
maximum value to the minimum value is deter-
mined by the gear ratio of the gears 23 and 33.
The gear ratio is decided such that when the knob
portion 22 is rotated once or more, the resistance
value changes within its adjusting range. On the
other hand, the gear ratio is set in a manner such
that when the resistance value becomes the maxi-
mum value, the position indicating portion 36 abuts
on one of the stoppers 54, and when the resistance
value becomes the minimum value, the paosition
indicating portion 36 is come into contact with the
other stopper 54.

For instance, when the sensitivity of the pho-
toelectric switch is adjusted by the rotation operat-
ing device of the muiti rotating type having such a
structure, the knob portion 22 is rotated. Thus, the
indicator 3 having the gear 33 which is in engage-
ment with the gear 23 of the shaft 2 rotates. That
is, the resistance value of the variable resistor 4-is
finely adjusted.

When the indicator 3 rotates, the movement in
the annular groove 53 of the position indicating
portion (color portion 36a for display) 36 can be
seen from the transparent or translucent upper
surface portion 51 of the casing 10. Now, assuming
that the knob portion 22 was rotated a few times
and the- resistance value of the variable resistor 4
has reached the maximum value, the upper portion
of the position indicaiing portion 36 abuts on the
stopper 54 as one edge of the annular groove 53.
Due to this, the stopper 54 blocks the further
forward rotating operation of -the indicator 3
(position indicating portion 36). In this state, a part
of the gear 23 of the shaft 2 corresponds to the
portion 38 in which the gear on the inner peripheral
surface of the peripheral wall 32 is not formed.
When the knob portion 22 is further forwardly rotat-
ed in such a state, the indicator 3 intends to
slightly rotate. At this time, the leaf spring portion
35 of the position indicating portion 36 is deformed
and the spring force is accumulated. At the same
time, the gear 23 of the shaft 2 passes over the

“gear 33 of the indicator 3 which is in engagement

with the gear 23. Namely, in this state, since the
portion 38 in which the gear of the indicator 3 is
not formed corresponds to a part of the shaft gear
23, the gear 23 of the shaft 2 races. When the gear
23 races, the indicator 3 is returned to the original
position by the spring force of the leaf spring
portion 35 and the gears 23 and 33 are again come
into engagement with each other. When the knob is
rotated forwardly (the same direction) in this man-
ner, since the racing operation of the shaft 2 (gear
23) is repeated, the variable resistor 4 is not
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damaged. On the contrary, when the knob portion
22 of the shaft 2 is reversely rotated, the indicator
3 reversely rotates by the engaged gears (the gear
23 of the shaft and the gear 33 of the indicator), so
that the sliding contact of the variable resistor 4 is
moved in such a direction that the resistance value
becomes the minimum value. After reaching the
position of the minimum resistance value, the simi-
jar racing operation is executed.

Since the invention has been constructed as
mentioned above, the shaft having the knob por-
tion, the gear of the indicator which is come into
engagement with the gear of the shaft, and the
variable resistor to which the indicator is fitted and
attached are arranged so as to be vertically over-
laid. Therefore, the device can be miniaturized as
compared with the conventional multi rotating type.
On the other hand, the moving state of the position
indicating portion by the rotation of the operation
knob portion can be seen through the transparent
or translucent upper surface portion of the casing
from the outside and the degree of adjustment of
the resistance value of the variable resistor can be
seen by the eyes. Further, in the case where the
knob portion is rotated to an angle over the maxi-
mum or minimum vaiue of the resistance value of
the variable resistor, the knob portion (shaft) is
raced, so that the varaible resistor is not broken. As
mentioned above, various excsilent advantages are
obtained according to the invention.

Claims

1. A rotation operating device of a variable
resistor comprising:
a knob (2, 22) to apply a rotating force from an
outside;
a supporting member (1, 10) formed with a hole
(52) to rotatably support said knob; and
an intermediate member (3) which is rotatably sup-
ported to said supporting member and transfers the
rotating force of the knob to a sliding contact of a
variable resistor (4), ]
wherein an upper surface member (51) of said
supporting member is transparent or translucent,
an annular groove (53) having both ends is formed
on an inner surface of said upper surface member
so as to surround said hols, both ends of said
annular groove serve as stoppers (54),
an upper portion of the knob passes through the
hole and faces the outside of said upper surface
member, a first gear (23) is formed in a lower
portion of the knaob,
said intermediate member has a bottom surface
portion (31) and a peripheral wall (32), a notch (34)
is formed in a part of the peripheral wall, a second
gear (33) adapted to be come into engagement
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with the first gear is formed in a predetermined
range on an inner surface of the poripheral wall, a
position indicating portion (36) is located in the
notch of the peripheral wall and is projected than
an upper surface of the peripheral wall and is
movably fitted into the annular groove of the sup-
porting member, the position indicating portion is
coupled with the bottom surface portion through a
spring member (35), and the bottom surface por-
tion is in engagement (37) with the sliding contact
of the variable resistor supported to the supporting
member.

2. A device according to claim 1, wherein said
spring member is formed by forming two parallel
notched grooves (30) in a part of said bottom
surface portion.

3. A device according to claim 1, wherein a
color portion is formed on the upper surface of the
position indicating portion so as to be seen from
the outside through the transparent or translucent
upper surface member of the supporting member.



EP 0 327 024 A2




EP 0 327 024 A2







	bibliography
	description
	claims
	drawings

