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(54) VARIABLE CAPACITOR          (71)   We, KABUSHIKI KAISHA SUWA  integral
plate. It is desirable to make the       SEIKOSHA, a Japanese company of
3-4, rotor as thin as possible so that the       Ginza, 4-chome, Ginza
Chuo-ku,  Tokyo  capacitance of the conventional variable       104, Japan,
do hereby declare the invention  capacitor is variable over a relatively
wide     5 for which we pray that a patent may be  range. However, when the
rotor is made 50       granted to us, and the method by which it
relatively thin it tends to be broken or other-       is to be performed,
to be particularly de-  wise damaged when it is assembled with a
scribed  in  and  by  the  following  stator 2 on an axle 3 about which the
rotor       statement:-                           1 rotates relative to the
stator. The rotor    10  This  invention  relates  to  variable  must,
therefore have a minimum thickness 55       capacitors.
and this minimum thickness dictates the         According to the present
invention there  range of which the capacitance of the       is provided a
variable capacitor having a variable capacitor is variable.       rotor and
a stator, the rotor having a first   The conventional variable capacitor
has    15 portion made of a dielectric material, an  an electrode 4 mounted
on the rotor 1, the 60       electrode mounted on the first portion and
electrode being electrically connected to  the       separated thereby from
the stator, and a  axle 3 by solder 7 or by a lead wire bon-       second
portion made of an electrically non- ded between the electrode 4 and the
axle.       conducting  material having a different An electrode 5 is
mounted on the stator 2    20 dielectric constant form, but a greater  and
forms an external first terminal of the 65       mechanical strength than
the first portion  conventional variable capacitor. A resilient       the
electrode having a portion which is  second terminal 6 is connected to the
axle       sandwiched between the first and second  3 and, therefore, is in
electrical connection       portions.                               with
the electrode 4.    25   Preferably  the rotor and  stator are   In a
quartz crystal wristwatch a variable 70       mounted about an axle, the
electrode being  capacitor is required having a relatively       in
electrical contact with one end of the  small minimum capacitance and a
relatively       axle, a terminal being electrically connected  wide range
of capacity variation. In a       to the other end of the axle.
quartz crystal wristwatch space is at a pre-    30   Said terminal may be
resilient to bias  mium and thus the variable capacitor must 75       the
rotor and stator towards one another.   be made of relatively small size.
These re-         The invention is illustrated, merely by  quirements  are
not satisfied  by  con-       way of example, in the accompanying
ventional variable capacitors.       drawings, in which:
A variable capacitor according to the    35  Figure 1 is a cross section of
a con- present invention as illustrated in Figure 2. 80       ventional
variable capacitor;           A rotor 8 has a portion 9b with an elec-
Figure 2 is a cross section of a variable  trode 12 mounted thereon, for
example, by       capacitor according to  the present in-  a sintering
technique. The rotor 8 has an       vention; and
electrically  non-conducting   reinforcing    40  Figures 3 and 5
illustrate various forms  plate 9a made of a material which has a 85
of a reinforcing plate of the variable  different dielectric constant from,
but a       capacitor of Figure 2.                  greater mechanical
strength than the por-         Referring to Figure 1 there is shown in
tion 9b. The electrode 12 has a portion       cross section, a conventional
variable  which  is sandwiched between  the re-    45 capacitor. A rotor 1
is constituted by an  inforcing plate 9a and the portion 9b and 90    [err]
2                                        1 440 157                   is
electrically connected to an axle 11 by    Figures 3 to 5 illustrate
various forms                  means of solder 15 or a lead wire bonded
which the reinforcing plate 9a of the                  between the
electrode 12 and the axle 11. variable capacitor of Figure 2 may take.
A resilient member 14 is electrically con-   Variable capacitors according
to the pre-               5 nected to the axle 11 and, therefore, with
sent invention may be used to advantage in 45                  the
electrode 12, the resilient member 14  quartz crystal wristwatches and also
in                  forming a terminal of the variable capacitor. other
electronic instruments.                  An electrode 13 is provided on a
stator 10.                  the electrode 13 forming a second terminal
WHAT WE CLAIM IS:-              10 of the variable capacitor. It is by
means of   1. A variable capacitor having a rotor 50                  these
terminals that the variable capacitor  and a stator, the rotor having a
first por-                  is connected  to external circuitry (not tion
made of a dielectric material, an elec-                  shown). The rotor
8 is mounted on the axle  trode mounted on the first portion and
11 so as to be rotatable relative to the  separated thereby from the
stator, and a               15 stator 10. The rotor 8 and the stator 10
second portion made of an electrically non- 55                  are
caulked  and  biased  towards  one  conducting  material having  a
different                  another on the axis 11 by the resilient
dielectric constant from, but a greater                  member 14.
mechanical strength than the first portion,                    The
variable  capacitor illustrated  in  the electrode having a portion which
is              20 Figure 2 has the advantage that the rotor  sandwiched
between the first and second 60                  may be made thinner than
the rotor of the  portions.                  conventional variable
capacitor of Figure 1.   2. A variable capacitor as claimed in
because it is given mechanical strength by  claim 1 in which the rotor and
stator are the reinforcing plate 9a and therefore the  mounted about an
axle, the electrode being              25 portion 9b does not need to have
inherent  in electrical contact with one end of the 65
mechanical strength. Thus, the variable  axle, a terminal being
electrically connected                  capacitor of Figure 2 may be
variable in  to the other end of the axle.                  capacitance
over a wider range than the    3.  A variable capacitor as claimed in
conventional variable capacitor. Further-  claim 2 in which said terminal
is resilient              30 more, it is possible to obtain a capacitor  to
bias the rotor and stator towards one 70                  having a desired
thickness by merely alter-  another.                  ing the thickness of
the reinforcing plate  4. A variable capacitor substantially as
without changing the thickness of the por-  herein described with reference
to and as                  tion 9b, although, of course, both the  shown in
Figures 2 to 5 of the accompany-              35 thickness of the portion
9b and the thickness  ing drawings.                        75
of the reinforcing plate may be changed           J. MILLER & CO.,
in the construction of a variable capacitor    Agents for the Applicants.
having a desired thickness and also having     (Chartered Patent Agents)
a desired range over which the capacitance        262 High Holborn,
40 is variable.                                         London, WC1V 7EF.
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