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Summary of the Invention Background of the Invention
In view of the above disadvantages of the prior art the invention provides
a scale indication device which This invention relates to a scale
indication device for  5  requires few moving parts and which is easy to
assem- electronic components. More particularly, the invention  ble.
According to one embodiment, the device of the in- relates to a driving
mechanism and a character plate for  vention comprises a character plate
having a plurality of changing the indicated scale on a meter of an
electronic  sets of characters printed on a front side thereof, each
component such as a timer.                         said set of characters
comprisinga plurality of characters An examples of existing scale
indication devices are  10 arranged about an eccentric circle having a
predeter- found in the Japanese Official Bulletin for utility model  mined
radius; a scale plate disposed adjacent said char- (Kokai kooho) No. Heisei
2-7838, and the Japanese Bul-  acter plate, said scale plate having a
window corre- letin for patent (Kokai kokho) No. Showa 63-10819.  sponding
to each of said plurality of sets of characters The device described in
2-7838 is illustrated in prior  such that only one of said characters in
each set may be art Figures 7 and 8. As shown therein, six sets of numer-
15 viewed through the window at a time; and eccentric ro- als 2 for time
display, each consisting of four numerals,    tation means mounted on a
gearbox for rotating said are printed on one side of display gear 1, which
consists  character plate such that different ones of said charac- of a
doughnut-shaped plate. The display gear 1 is rotat-    ters in each set may
be viewed through the window, said able about its axis, which is also the
axis of dial 8, by  means comprising: a scale switching gear rotatable gear
3. This causes the time display numerals 2 to ap- 20 about an axis, first
engagement means formed on the pear sequentially in display window 6a,
which is one of  scale switching gear at a distance from the axis equal to
the display windows 6 in scale panel 5 on the face of  the predetermined
radius, and second engagement timer 4. For example, the numerals might
appear in the  means formed on the character plate for rotatably en-
sequence "8, "4," "0.8," "0.4." In other words, the rota-  gaging said
first engagement means. tion of gear 1 causes the numerals on the scale to
25  The gear mechanism of the preferred embodiment change. Gear 7 is the
input gear which causes display  is constructed in the following way. It
has, either on the gear 1 to rotate.                                  scale
switching gear in this gear mechanism or on the In the existing timer
described above, every part of  backside of the numbered plate, asmall
projection which the aforementioned display gear 1 rotates concentrically
is eccentric by a specified distance with respect to the around the shaft
of dial 8. As a result, all the time display  30 rotating shaft of the
scale switching gear. It has a small numerals 2 must be printed on a single
circumference of  holeto engage this projection on the plate or gear,
which- a circle with the shaft at its center. Thus if the exterior  ever is
opposite to the projection, which hole can rotate dimensions of timer 4 are
fixed, the time display numer-  aroundthe said eccentric projection.
Further it has, either als 2 will necessarily be small, and the numerals on
the  on the front side of the gearbox which faces the num- scale will be
difficult to read.                35 bered plate or on the back side of the
plate which faces Furthermore, in order that the time display numerals
the gearbox, annular guides with radii equal to the dis- 2 correspond
perfectly to each of the display windows 6  tance by which the aforesaid
eccentric projection is off on scale plate 5, they must be printed at a
slight inclina-  center. It has, on the opposing surface, a number of pro-
tion which matches the angle of rotation of display gear  jections which
engage in the aforesaid annular guides in 1. This requires a large amount
of time and labor in the  40 such a way as to be constrained in motion by
them. It design phase and in quality control since it necessitates  has
several sets of numbers inscribed on the front side a high degree of
accuracy in the printing of the time dis-  of the numbered plato for time
display. These numbers, play numerals 2.
which are provided along the circumference of a circle The device described
in 63-10819 overcomes the  whose radius is equal to the eccentricity of the
aforesaid problem of size and inclination of the characters by using  45
eccentric projection, correspond to the position of the an extremely
complex gear system to move the charac-  aforementioned display windows.
ter plate in a non-concentric fashion. In addition to in-  With this
invention, a scale switching gear is made creasing the cost due to the
large number of parts, the  to rotate as the scale is being set. When this
occurs, eve- 63-10819 device requires two-sided" assembly (i.e., the  ry
part of a numbered plate which is interlocked with this gears system
requires assembly from both the front and  50 scale switching gear rotates
eccentrically describing an the rear), thus requiring that the device be
fully assem-  arc of a circle whose radius is equal to the eccentricity
bled prior to connection to other components. This is a  of the eccentric
projection. disadvantage as it may be desirable to assemble the scale
indication device from the front side only after the  Brief Description of
the Drawings back portion has been attached, for instance, to a circuit 55
board.                                                 Figure 1 is an
exploded oblique view of an embodi- ment of the time-setting device for a
timer related to this invention; 2   



3                 EP 0 507 529 B1                 4 Figure 2 is an oblique
view of the numbered plate in  plate 30 into which fits eccentric
projection 24 on the the embodiment as seen from the back           scale
switching gear 23. Annular guides 34 and 35 are Figure 3 is a frontal view
of an embodiment of the  provided to engage, respectively, guidepins 16 and
17 time-setting device for a timer related to this inven-  on the gearbox
10. The radii of guides 34 and 35 are tion.
5  identical to eccentricity r. Figure 4 is a frontal view of an embodiment
of the  Numbered plate 30 is mounted on gearbox 10, and time-setting device
for a timer related to this inven-  eccentric projection 24 fits into its
hole 33. When guide tion, with the dial and scale plate removed.   pins 16
and 17 engage in annular guides 34 and 35, cy- Figure 5 explains the
operation of the time-setting  lindrical projection 12 on gearbox 10 fits
easily into center device for a timer related to this invention.  10 hole
36 in numbered plate 30, and the back of numbered Figure 6 explains the
operation of the time-setting  plate 30 and the outer surface of
cylindrical projection 12 device for a timer related to this invention.
are in virtually the same plane. Figure 7 is afrontal viewof an example of
an existing  Scale plate 40 is made from a virtually square plate timer.
which can be mounted on the gearbox 10. In the center Figure 8 is a frontal
view of the display gear of an  15 of the plate is a hole 41, into which
the shaft of dial 50 is example of an existing timer.
inserted. Scale gradations 42 radiate from this center. Adjacent to these
scale gradations 42 are provided dis- Detailed Description of the Invention
play windows 43a through 43g, which correspond to the sets of time display
numerals 32a through 32g. In one A preferred embodiment of the invention
will now be    20 corner of scale plate 40 is adjustment hole 44, through
describedwith referencetothefigures. Thefiguresshow  which the input gear
21 can rotate in order to switch the the invention embodied in atimer, but
the invention is not  time display numerals (4 modes in this embodiment).
so limited.                                           With reference to
Figure 1, 45 indicates the adjust- ment hole to switch the time scale; 46
indicates the dis- As shown in Figure 1, the indicator device includes 25
play window for time increments; 47 is the adjustment a gearbox 10, a gear
mechanism 20, numbered plate 30,  hole to switch operating modes; and 48 is
the display and scale plate 40.                                window for
operating mode. In the centerof gearbox 10 is a cylindrical projection  In
operation, when it is desired the change the indi- 12. In the center of
this projection is a hole 11, into which  cates scale input gear 21 is made
to rotate over a spec- a shaft (not pictured) of dial 50 (Figure 3) is
inserted. In  30 ified angle by the turn of a screwdriver inserted through
the cutaway segment 13 at the corner of gearbox 10 are  adjustment hole 44
on scale plate 40 into slot 22 cn input insertion holes 14 and 15, into
which an input gear 21  gear 21. This causes scale switching gear 23, which
is (to be described below) and scale switching gear 23 are  meshed with the
input gear, also to rotate. Eccentric pro- rotatably fitted. Two guide pins
16 and 17 are provided  jection 24 on scale switching gear 23 rotates
describing in the appropriate places. The indicator needle 51 shown  35 an
arc of a circle with radius r whose center is the shaft in Figure 3 is
joined to dial 50 and rotates along with it.  of scale switching gear 23
(shown by the dotted line in Gear mechanism 20 comprises input gear 21 and
Figures 5and 6). Annularguides 34and 35 on backside scale switching gear
23. On the projecting surface of in-  numbered plate 30 engage with guide
pins 16 and 17 on put gear 21 is a slot 22, into which a screwdriver can be
front side of gearbox 10 in such a way that the pins can inserted to rotate
the gear. Input gear 21 is fitted into in- 40 make contact with the guides.
The eccentric projection sertion hole 14 on gearbox 10 so as to be able to
rotate.  24 is fitted into hole 33 on numbered plate 30 in such a Scale
switching gear 23 rotates as a result of being  way as to be able to
rotate. As a result, every part of meshed withthe input gear21. The
contactoron the low-  numbered plate 30, guided by these guides and pins,
ro- er surface of gear 23 makes contact with the scale-set-    tates
eccentrically, describing an arc of a circle with ra- ting pattern in order
to switch the scale of the limit time. 45 dius r equal to the eccentricity.
Eccentric projection 24, which is made with the gear as  When input gear 21
rotates over a specified angle, a single piece, is eccentric with respect
to the axis of ro-  each set of time display numerals 32a through 32g ro-
tation by a distance r(see Figure 5). Scale switching gear  tates
eccentrically, and the numerals are exposed, one 23 fits into hole 15 in
the gearbox 10 so as to be able to  at a time, through display windows 43a
through 43g. In rotate.                                        50 this way
the numerals for the scale gradations are Numbered plate 30 consists of a
nearly dough-  changed. nut-shaped plate with a portion 31 cutout. On the
surface  The scale indication device of the invention requires of plate 30
are printed seven sets of time display numer-  asmall numberof components
and can be easilyassem- als (32a through 32g), with four numerals in each
set  bled. In addition, as input gear 21 and scale switching (see Figure
14). Numerals 32a through 32g are arranged  55 gear 23 are mounted on
gearbox 10 from the front, the along the circumference of circles whose
radii are equal  device can be assembled even when the back of the to the
eccentricity r of eccentric projection 24. As shown  gearbox is already
mounted to an electrical component. in Figure 2, there is a hole 33 on the
back of numbered  Furthermore, due to the reduced number of parts the 3 



5                 EP 0 507 529 B1                  6 depth necessary for
the device is decreased, thus result-  4. A scale indication device as
claimed in claim 1, fur- ing in a low-profile package. Moreover, as the
total   ther comprising an input gear which engages said number of moving
parts is small, the total frictional force  scale switching gear. is
reduced and thus the scale can be changed without effort.
5 The invention is not limited to the above-described  Patentansprfiche
embodiment. For instance, at least two annular guides should be provided on
either the gearbox or the num-  1. Skatenanzeigevorrichtung, umfassend:
bered plate, but three would also be acceptable. The guide pins may
alternatively be provided on the num-  10  ein Zeichenblatt mit einer
Vielzahl an Zeichen- bered plate and the annular guides on the gearbox.
Like-  gruppen, die auf einerVorderseite davon aufge- wise, the eccentric
projection need not be provided on    druckt sind, wobei jade Zeichengruppe
eine the scale switching gear, instead, a hole which is eccen-  Vielzahl an
Zelchen umfatt, die urn einen tric with respect to the axis of rotation may
be provided  exzentrischen Kreis mit einem vorbestimmten on the scale
switching gear, with the projection which en-  15  Radius angeordnet sind;
gages the said hole in such a way as to be able to rotate provided on the
numbered plate.                           ein Skalenblatt, daB angrenzend
zur Zeichen- platte angeordnet ist, wobei das Skalenblatt ein Fenster
besitzt, das mit jeder der Vielzahl an Claims
20         Zeichengruppen korrespondiert, sodaB jeweils nur eines
derZeichen in jederGruppe durch das 1. A scale indication device,
comprising:                 Fenster gesehen warden kann; und a character
plate having a plurality of sets of    exzentrische Rotationsmittel, die
auf einem characters printed on a front side thereof, each  25
Getriebegeh&use zum Drehen der Zeichen- said set of characters comprising a
plurality of   platte montiert sind, sodaB unterschiedliche characters
arranged about an eccentric circle      Zeichen in jeder Gruppe durch das
Fenster having predetermined radius;                       gesehen warden
k6nnen, wobei die Mittel fol- a scale plate disposed adjacent said
character     gendes umfassen: plate, said scale plate having a window
corre- 30 sponding to each of said plurality of sets of char-  ein urn eine
Achse drehbares Skalenwechsel- acters such that only one of said characters
in    bzw. -umschaltzahnrad, each set may be viewed through the window at a
time; and                                        ein erstes
Eingriffsmittel, das auf dern Skalen- eccentric rotation means mounted on a
gearbox  35  wechsel- bzw. -umschaltzahnrad in einem for rotating said
character plate such that differ-  Abstand von der Achse ausgebildet ist,
der ent ones of said characters in each set may be     gleich groB wie der
vorbestimmte Radius ist, viewed through the window, said means corn-
und prising: a scale switching gear rotatable about an axis,  40  ein
zweites Eingriffsmittel, das zum drehbaren first engagement means formed on
the scale          Eingriff in das erste Eingriffsmittel auf dem Zei-
switching gear at a distance from the axis equal   chenblatt ausgebildet
ist. to the predetermined radius, and second engagement means formed on the
2. Skalenanzeigevorrichtung nach Anspruch 1, worin character plate for
rotatably engaging said first 45  das erste Eingriffsmittel einen Fortsatz
und das engagement means.                               zweite
Eingriffsmittel eine im Zeichenblatt ausgebil- dete Ausnehmung aufweist. 2.
A scale indication device as claimed in claim 1, wherein said first
engagement means comprises a  3. Skalenanzeigevorrichtung nach Anspruch 1,
wei- projection and said second engagement means  50    ters umfassend
FOhrungsmittel zur fuhrenden Dre- comprises a recess formed in the
character plate.  hung des Zeichenblatts, wobei die Ffhrungsmittel ein
ringfdrmiges, auf darn Zeichenblatt ausgebilde- 3. A scale indication
device as claimed in claim 1, fur-  tes FOhrungsalement und ainen auf dem
Getriebe- ther comprising guide means for guiding rotation of  gehAuse
ausgebildeten Fortsatz umfassen, der mit said character plate, said guide
means comprising  55  darn ringf6rmigen FOhrungselement kommuniziert. an
annular guide formed on said character plate and a projection formed on the
gearbox so as to commu-  4. Skalenanzeigavorrichtung nach Anspruch 1, wei-
nicate with said annular guide.                    ters umfassend ein
Antriebsritzel, das in das Ska- 



4    5                 EP0507529B1                      6     I    c   L
I S  1 -depth necessaryforthe device is decreased, thus result-  4. A scale
indication device as claimed in claim 1, fur- ing in a low-profile package.
Moreover, as the total   ther comprising an input gear which engages said
number of moving parts is small, the total frictional force  scale
switching gear. Is reduced and thus the scale can be changed without
effort.                                         5 The invention is not
limited to the above-described  Patentensprflohe embodiment. For instance,
at least two annular guides should be provided on either the gearbox or the
num-  1. Skalenanzeigevorrichtung, umfassend: bered plate, but three would
also be acceptable. The guide pins may alternatively be provided on the
num- 10   sin Zeichenblatt mit einer Vielzahl an Zeichen- bered plate and
the annular guides on the gearbox. Like-  gruppen, die auf einer
Vorderseite davon aufge- wise, the eccentric projection need not be
provided on    druckt sind, wobei jade Zeichengruppe eine the scale
switching gear instead, a hole which is eccen-   Vielzahl an Zeichen
umfaSt, die urn einen tric with respect to the axis of rotation may be
provided  exzentrischen Kreis mit einem vorbestimmten on the scale
switching gear, with the projection which en-  15  Radius angeordnet sind;
gages the said hole in such a way as to be able to rotate provided on the
numbered plate.                           sin Skalenblatt, daB angrenzend
zur Zeichen- platte angeordnet ist, wobei das Skalenblatt sin Fenster
besitzt, das mit jeder der Vielzahl an Claims
20         Zeichengruppen korrespondiert, sodaS jeweils nur sines
derZeichen in jeder Gruppe durch das 1. A scale indication device,
comprising:                 Fenster gesehen warden kann; und a character
plate having a plurality of sets of    exzentrische Rotationsmittel, die
auf einem characters printed on a front side thereof, each  25
GetriebegehAuse zum Drehen der Zeichen- said set of characters comprising a
plurality of   platte montiert sind, sodaB unterschiedliche characters
arranged about an eccentric circle       Zeichen in jeder Gruppe durch das
Fenster having predetermined radius;                       gesehen warden
kbnnen, wobei die Mittel fol- a scale plate disposed adjacent said
character     gendes umfassen: plate, said scale plate having a window
corre- 30 spondingto each of said pluralityofsets ofchar-    sin urn sine
Achee drehbares Skalenwechsel- acters such that only one of said characters
in    bzw. -umschaitzahnrad, each set may be viewed through the window at a
time; and                                        ein erstes
Eingriffsmittel, das auf dern Skalen- eccentric rotation means mounted on a
gearbox  35  wechsel- bzw. -umschaltzahnrad in einem for rotating said
character plate such that differ-  Abstand von der Achse ausgebildet ist,
der ent ones of said characters in each set may be     gleich groB wie der
vorbestimmte Radius ist, viewed through the window, said means corn-
und prising: a scale switching gear rotatable about an axis,  40  sin
zweites Eingriffsmittel, das zum drehbaren first engagement means formed on
the scale          Eingriff in das erste Eingriffsmittel auf dern Zel-
switching gear at a distance from the axis equal   chenblatt ausgebildet
ist. to the predetermined radius, and second engagement means formed on the
2. Skalenanzeigevorrichtung nach Anspruch 1, worin character plate for
rotatably engaging said first 45  das erste Eingriffsmittel einen Fortsatz
und das engagement means.                               zweite
Eingriffsmittel sine im Zeichenblatt ausgebil- dete Ausnehmung aufweist. 2.
A scale indication device as claimed in claim 1, wherein said first
engagement means comprises a  3. Skalenanzeigevorrichtung nach Anspruch 1,
wei- projection and said second engagement means  50    ters umfassend
Ffhrungsmittel zur ffhrenden Dre- comprises a recess formed in the
character plate.  hung des Zeichenblatts, wobel die Ffhrungsmitel ein
ringfbrmiges, auf dern Zeichenblatt ausgebilde- 3. A scale indication
device as claimed in claim 1, fur-  tes FOhrungselement und einen auf dern
Getriebe- ther comprising guide means for guiding rotation of  gehAuse
ausgebildeten Fortsatz umfassen, der mit said character plate, said guide
means comprising  55  dem ringfbrmigen Fflhrungselement kommuniziert. an
annular guide formed on said character plate and a projection formed on the
gearbox so as to commu-  4. Skalenanzeigevorrichtung nach Anspruch 1, wei- 



nicate with said annular guide.                    ters umfassend ein
Antriebsritzel, das in das Ska- 4    7                 EP 0 507 529 B1
8      I 1|||||| ||||| I|||| ||||| 11 || * C   L   M   S * lenwechsel- bzw.
-umschaltzahnrad eingreift. Revendlcations 5 1. Dispositif d'indication
d'echelle, comprenant: une plaque de caractbres ayant un certain nom- bre
de groupes de caracteres a imprimer sur un cote avant de celle-ci, chaque
groupe de carac- 10 tbres comprenant un certain nombre de carac- tWras
agences autour d'un cercle excentrique ayant un rayon pred6termin6; une
plaque d'chelle disposee adjacente a ladite plaque de caracteres, ladite
plaque  15 d'echelle ayant une fenetre correspondant a chacun desdits
groupes de caractbres de sorte que seulement lun desdits caractbres dans
chaque groupe pout etre vu & travers la fenetre a chaque fois; et
20 un moyen de rotation excentrique monte sur une bolte d'engrenages pour
faire toumer ladite plaque de caractbres de sorte que certains dif- ferents
desdits caractbres dans chaque groupe peuvent Atre vus A travers la
fenetre, ledit 25 moyen compronant: un engrenage de commutation d'echelle
pou- vant tourner autour d'un axe, un premier moyen d'engagement forme sur
lengrenage de commutation d'echelle a une  30 distance de laxe egale au
rayon predetermine, et un second moyen d'engagement form6 sur la plaque de
caractbres pour engager on rotation ledit premier moyen d'engagement.
35 2. Dispositif d'indication d'6chelle comme revendiqu6 en revendication
1, dans lequel l premier moysn d'engagement precite comprend une saillie ot
li second moyen d'engagement precite comprend un  40 evidement formm dans
la plaque de caracteres. 3. Dispositif d'indication d'echelle comme
revendique en revendication 1, comprenant de plus un moyen de guidage pour
guider la rotation de la plaque de  4S caracteres precitee, ledit moyen de
guidage com- prenant un guide annulaire forme sur ladite plaque de
caractbres et une saillie formme sur la bolte d'engrenage afin de
communiquer avec ledit guide annulaire.                                 50
4. Dispositif d'indication d'echelle comme revendiqu6 on revendication 1,
comprenant de plus un engre- nage d'entree qui engage l'engrenage de
commuta- tion d'echelle precite.                    55    


