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Name of'the invention: Dial-Type Timer Device

0001. Industrial Application

This invention relates to a dial-type.tlmer. More
specifically, it relates to a dial-type timer which em-
ploys a setting ring and is ideally suited for repeatedly
setting the same operating time.

0002. Existing Technology
Figure 6 shows an existing daial-type timer. On the

upper portion of dial 21 on the face of timer 20, locking
pawl 22 protrudes from the surface of the dial. Locking
pawl 22 locks setting ring 23, shown in Figure 7, to dial
21. It does this by engaging in groove 23a on the outer
periphery of the aforesaid setting ring 23. In this way
pawl 22 fixes the position of setting ring 23.

0003. Setting ring 23 is used to make it easier to set
the timer when the same operating time is set repeatedly.
It alsp prevents accidental missettings resuitinq from
different workers performing the same job. On the outer
periphery ofhsetting ring 23, as discussed above, is slot
23a. On its inner periphery are pawls 23b, which engage
in slots 2l1a on the outer: periphery of dial 21 to set the

.operating time.

0004. Setting ring 23 is used to set a repeated operat-
ing time as follows. Dial 21 is set to the pésition
which corresponds to the aforementioned repeated onerat-
ing time. The aforesaid setting ring 23 engages with the
sawteeth on the outer periphery of dial 21 in such a way
that slot 23a on setting ring 23 engages in locking pawl
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In this way dial 21 and setting ring 23 are made

0005.
to rotate as a single entity. When dial 21 is to reset a

repeated operating time, as discussed earlier, it is re-
turned to the position in which slot 23a on setting ring
23 engages in locking pawl 22 on timer body 20. This

causes the timer to be reset to the aforementioned desig-

nated position.

0006. Problems Which This Invention Attempts to Solve
with an existing dial-type timer of this sort, lock-

ing pawl 22 on the upper portion of the face of the timer

gets in the way when dial 21 is used without setting ring

23, making the operation difficult.

0007. In light of the difficulties described above, the
objective of this invention was to improve the ease of
operation of the dial when it was used without the set-
ting ring.

0008. -Means Employed to Solve These Problems
In order to achieve the objectives described above,
this invention has been designed as follows.

0009. The dial-type timer of this invention has a dial
for setting the operating time on its face; a cover with
an opening in it corresponding to the aforesaid dial
which can be mounted on the face of the aforesaid timer;
a setting ring mounted on the outer periphery of the
aforesaid dial, which projects through the aforesaid
opening when the said cover is mounted on the face of the
timer; and a locking pawl on the aforesaid cover which
engages with the grooves on the outer periphery of the
aforesaid setting ring mounted on the outer edge of the
aforesaid dial and so determines the position in which

the aforesaid setting ring is to be set.
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i




10

15

20

25

30

0010. Operation
Wwith the design described above, the locking pawl

which fixes the set position of the setting ring is on a

-cover which is separate from the timer body. There is

thus no need to have a locking pawl on the timer body, as
in existing timers. When the timer is used without the
setting ring, the timer body can be used by itself with-
out mounting the cover with the pawl. The locking pawl
will not get in the way when the dial on the timer body
is operated.

0011. Embodiment )
In the following section we shall give a detailed
explanation of an embodiment of this invention, with ref-

erence to the drawings.

0012. Figure 1 is an exploded obl;que view of a dial-
type timer in which this invention has been imp;emented.

0013. Dial-type timer 1, in which this invention has
been implemented, consists of timer body 2; cover 3,
which can be mounted on the face of the said timer beody
2; and setting ring 5, which is mounted on dial 4 on tim-
er body 2 when the aforesaid cover 3 is in place.

0014. Timer body 2 has a dial 4 on its face, as de-
scribed above. The outer periphery of this dial 4 is
formed into grooves 4a, as can be seen in the frontal
view in Figure 2 (A). Dial 4 has an indicator 6 and a
scale along its circumference for setting the time. It
also has a number of windows 7 to display the numerals
for the scale, and a window 8 to display the time unit.
Along the circumference of dial 4 are POWER and OUT dis-
plays 9 and 10, operating function switch 11 and operat-
ing function display window 12. Figure 2 (B) is a par-
tial side view of the face of timer body 2.

This Sheet Has Been Replaced
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0015. The structure described above is basically the
game as that of the existing timer described in the exan-
ple. However, the timer of this invention does not have
a locking pawl on the upper portion of the face of the
timer body 2 to engage in the slot on setting ring S.

The locking pawl, then, does not get in the way when dial
4 is operated, so the timer is easier to operate than the

existing timer described.

0016. Cover 3 is mounted on the face of timer body 2
when setting ring 5 is to be used. It has a round open-
ing 13 for dial 4, and openings 14 and 15 for displays 9
and 10 on timer body 2. Cover 3 has a single locking
pawl 3a molded on its face in a location corresponding to
the upper portion of the face of timer body 2 when the
cover is mounted on the timer body, as shown in the front
view in Figure 3 (A) and the cross section of a side view
in Figure 3 (B). This locking pawl engages in the slot
on the outer periphery of setting ring 5.

0017. Setting ring 5 engages in grooves 4a on the outer
periphery of dial 4, which projects forward through open-
ing 13 of cover 3 when the cover is nounted on the face
of timer body 2. On the outer periphery of setting ring
5 is slot 5a, into which locking pawl 3a on cover 3 en-
gages, as shown in the front view, cross sectional side
view and rear view pictured in Figures 4 (A), (B) and
(C). In four locations on the inner periphery of setting
ring 5, pawls 5b are provided, which engage in grooves 4a
on the outer periphery of dial 4.

00l8. When setting ring 5 is to be used with diél-type
timer 1, which has the configuration described above,
cover 3 with its locking pawl 3a is mounted on the face
of timer body 2. Dial 4 is then set in the position cor-
responding to the regular operating time. The aforesaid
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getting ring 5 is locked onto the outer periphery of dial
4 in such a way that locking pawl 3a on cover 3 engages
in slot 5a on the outer periphery of the setting ring.
rhe frontal view and partial side view pictured in Fig-
ures 5 (A) and (B) show the setting ring locked onto the

dial.

5

0019. In this way dial 4 and setting ring 5 are made to
rotate as a single entity. When dial 4 is to reset a

repeated operating time, as discussed earlier, it is re-
turned to the position in which locking pawl 3a on cover
3 engages in slot 5a on setting ring 5. This causes the
timer to be reset to the aforementioned designated posi-

tion.

0020. The materials used for cover 3 and setting ring S
of this invention are available in a variety of colors,
so-  they can be chosen to match the color of the panel on
which timer body 2 is mounted. This ensures an esthe-
tically pleasing result.

0021. Effects of the Invention

With the invention described above, a cover with a
locking pawl on it is mounted on the timer when the set-
ting ring is to be used. This allows the timer to func-
tion in the same way as previous timers of this type.
When the setting ring is not going to be used, the cover
is removed from the timer so that the locking pawl does
not interfere with the operation of the dial. The result
is a timer with improved ease of operation.

etailed 1 i of the Inve ime

.0001. Industrial Application

This invention relates to a dial-type timer. More
specifically, it relates to a dial-type timer which is
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jdeally suited for applications such as process control
which regquire that values once set can be changed only
within a limited range.

0002. Existing Technology

Generally speaking, when dial-type timers are used
in process control, they are set to values which should
be changed only within a fixed range.

0003. However, existing dial-type timers are incapable
of preventing values from being set beyond the upper and
lower limits of the desired range.

0004. Problem Which This Invention Attempts to Solve

Thus when such a dial-type timer is used for process
control, the operator must pay careful attention whenever
he changes a set value and note whether or not the new
value falls within the fixed range of permitted values.
He is, then, unable to relax. He may alsoc mistakenly set
values which exceed the aforesaid fixed range.

0005. 1In light of the problem discussed above, the ob-
jective of this invention is to make it possible to fix
an upper and lower limit for values to be set, and to

prevent values which exceed these limits from being set.

0006. Means Employed to Sclve These Problenms
To achieve the objective described above, this in-
vention is constructed as follows.

0007. The dial~type timer described in Paragraph 1 of
this application consists of the timer itself, which has
a dial on its front to set the operating time; two set-
ting rings mounted on the perimeter of the aforesaid dial
in such a way that they rotate as a single piece with
that dial; a molded tooth formed on the perimeter of each
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of the aforesaid setting rings; and a stop on the body of
the timer which comes in contact with the aforesaid testh
on the setting rings mounted on the dial so as to limit

the range of rotation of that dial.

0008. The dial-type timer described in Paragraph 2 of
this application consists of the timer itself, which has
a dial on its front to set the operating time; a cover
which can be mounted on the front of the aforesaid timer
body, with an opening for the aforesaid dial; two setting
rings, which are mounted on the perimeter of the afore-
said dial in such a way that they rotate as a single
piece with that dial, which protrudes from the front ot
the timer through the aforesaid opening in the cover when
that cover is mounted on the front of the timer; a molded
tooth formed on the perimeter of each of the aforesaid
setting rings; and a stop on the aforesaid cover which
comes in contact with the aforesaid teeth on the setting
rings mounted on the dial so as to limit the range of
rotation of that dial.

0009. Operation

The timer of the invention described in Paragraphs 1°
and 2 of this application has two setting rings with a
tooth on each which can be set in a position to indicate
the upper and lower limit of the range of rotation of a
dial. These setting rings are mounted on the perimeter
of the said dial in such a way that the teeth come in
contact with a stop on the timer body or its cover. 1In
this way the rotation of the dial is constrained not to
go beyond the said positions for upper and lower limits.
This invention, then, makes it possible to restrict the
setting of an operating time to a fixed range defined by
the aforesaid upper and lower limits.

/_f___/?’i
ot Has Been Replaced

"




i
H
i
¥
1
;
H
i

10

15

20

25

30

or the preanble of claiml. Asimlar dial-type tinmer is known

- U 1635994—©6na—theupper portion of dlal 21 on the face of tiner

:‘_-\T ocki ng pale'ms gheet Has Been Replaced

AR

0010. The timer of the invention described in Paragraph
2 of this application has a cover mounted on its face
with an opening for the dial. This cover encloses and
protects the various setting switches and prevents them
from being operated inadvertantly. It also allows the
color and appearance of the timer to be selected to match
the design of the panel on which the timer is mounted.

In other words, the addition of a cover allows the design
of a dial-type timer to be changed.

0011. Embodiment

In the following section, we shall give a detailed
explanation of an embodiment of this invention with rer-
erence to the drawings.

0012. Figure 1 is an oblique exploded view of a dial-
type timer in which this invention has been implemented.

0013. The dial-type timer 1 of this embodiment consists.
of timer body 2; dial 4, which is used to set the operat-
ing time for timer body 2; and setting rings 25 and 35,
which are mounted on the perimeter of dial 4. These set-
ting rings limit the range in which dial 4 can be set.

0014. Stop 36 protrudes from the upper portion of the
face of dial 4 on timer body 2. This stop limits the
range of rotation of dial 4 when it comes in contact with
teeth 25a and 35a on setting rings 25 and 35, as de-
scribed above. As can be seen in the frontal view pic-
tured in Figure 2 (A), the perimeter of dial 4 on timer
body 2 is formed into gear teeth 4a. Dial 4 has an indi-
cator 6 and a scale along its circumference for setting
the time. It also has a number of windows 7 to display
the numerals for the scale, and a window 8 to display the
time unit. Gear teeth 4a on the perimeter of dial ¢ are
used to determine the position in which setting rings 25
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and 35 are to be mounted, as discussed below. For that
reason they are cut at a pitch of 1/2 the scale units for
getting the time. Along the circumference of dial 4 are

- o [

. POWER and OUT displays 9 and 10, operating function

switch 11 and operating function display window 12. Fig-
ure 2 (B) is a partial side view of the face of timer

body 2.

0015. Front and rear views of setting ring 25 are shown
in Figures 3 (A) and (B). This setting ring is mounted
in such a way as to engage in gear teeth 4a on the perim-
eter of dial 4 on timer body 2. Tooth 25a, which pro-
trudes from the perimeter of the setting ring, comes in
contact with stop 36 on timer body 2. Its surface 2Sc
makes contact with surface 36a of stop 36 on the timer
body, which is shown in Figure 2 (A). In four locations
on the inner periphery of setting ring 25 are teeth 25b,
which engage in gear teeth 4a on the perimeter of dial 4.

0016. A front view of the second setting ring, setting
ring 35, is shown in Figure 4. This setting ring is also
mounted SO0 as to engage in gear teeth 4a on the perimeter
of dial 4 on timer body 2. Tooth 35a, which protrudes
from the perimeter of the setting ring, comes in contact
with stop 36 on timer body 2. Its surface 35c makes con-
tact with surface 36b of stop 36 on the timer body, which
is shown in Figute 2 (A). In four locations on the inner
periphery of setting ring 35 are teeth 35b, which engage
in gear teeth 4a on the perimeter of dial 4.

0017. 1In a dial-type timer constructed as described
above, the range of settings is controlled by the dial
through the use of setting rings 25 and 35. When dial 4
is set in the position corresponding to the lower 1limit
of the allowable values, surface 35c of tooth 35a on set-
ting ring 35 comes in contact with surface 36b of stop 36

fromthe surface of the dial. Locking pawm 22-lecks—setting—++ng—

'n °. This Sheet Has Been Replaced
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on timer body 2. Setting ring 35 engages with the perim-
eter of dial 4. Wwhen dial 4 is set in the position cor-
responding to the upper limit of the allowable values,
gurface 25c of tooth 25a on setting ring 25 comes in con-
tact with surface 36a of stop 36 on timer body 2. Set-
ting ring 25 then engageé with the perimeter of dial 4.
These situations are illustrated in the frontal view
shown in Figure S (A) and the partial side view in Figure

5 (B).

0018. Thus dial 4 and setting rings 25 and 35 rotate as
a single entity, and the setting on dial 4 can be changed
only within the range between tooth 25a on setting ring
25 and tooth 35a on setting ring 35. The operator is
prevented from setting any value outside of that range.

0019. For stop 36, which protrudes from the surface of
the face of timer body 2, a lock generally found in ex-
isting timers can be used. This lock protrudes from the
upper portion of the face of the timer. It is used to
determine the reset position of the setting ring so that
it can be reset easily when a standard operating time is
being set repeatedly. This lock can be used for both
purposes in the new timer. '

0020. Figure 6 is an exploded obligue view of another
dial-type timer in which this invention has been imple-
mented. Components which correspond to those of the pre-
ceding embodiment have been given the same numbering.

0021. The dial-tyﬁe timer 1, of this embodiment consists
of timer body 2,; cover 3, which can be mounted on the
face of the aforesaid timer body 2,; and setting rings 25
and 35, which are mounted on the perimeter of dial 4 on
timer body 2, when the aforesaid cover 3 is mounted on

timer body 2,. —_—
' Sheet Has Been Replaced
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0022. Unlike the previous embodiment, this timer does
not have a stop 36 protruding from the upper portion of
dial 4 on timer body 2,.

0023. Cover 3 is already mounted on the face of timer
pody 2, vhen setting rings 25 and 35 are used. The cover
has a round opening 13 for dial 4, and two small openings
14 and 15 for displays 9 and 10 on timer body 2,.

0024. Openings 13 through 15 are the only windows in
cover 3. When this cover is mounted on the face of timer
body 2,, operating function switch 11 and the other set-
ting switches are completely enclosed. With the cover in
place, there is no possibility that anyone will operate
these switches mistakenly.

0025. Stop 37 protrudes from the surface of cover 3 in a
location corresponding to the upper face of the aforesaid
timer body 2,, as shown in Figure 7 (A), a frontal view,
and 7 (B), a cross section of the side. Stop 37 limits
the range of rotation of dial 4 when it is contacted by
teeth 25a and 35a on setting rings 25 and 35. Surface
25c of tooth 25a on setting ring 25 comes in contact with
surface 37a of stop 37. Surface 35c of tooth 35a on set-
ting ring 35 comes in contact with surface 37b of stop
37.

0026. To mount cover 3 on the face of timer body 2,, tabs
3b on the inner surface of cover 3 (shown in Figure 7

(B)) are inserted into slots 2a on timer body 2, (shown in
Figure 6).

0027. When cover 3 is mounted on the face of timer body
2,, dial 4 projects out the front of opening 13 in that
cover, and setting rings 25 and 35, which engage with the
T T
ot Has Been Replaced
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outer edge 4a of dial 4, are disposed exactly as in the
previous example.

12

0028. In dial-type timer 1,, which is constructed as de-
scribed above, the range of settings is controlled by the
dial through the use of setting rings 25 and 35. First,
cover 3 is mounted on the face of timer body 2,. Dial 4
is set in the position corresponding to the lower limit
of the allowable values, and surface 35c of tooth 35a on
setting ring 35 comes in contact with surface 37b of stop
37 on cover 3. Setting ring 35 engages with the perime-
ter of dial 4. Dial 4 is then set in the position corre-
sponding to the upper limit of the allowable values,
causing surface 25c¢ of tooth 25a on setting ring 25 to
come in contact with surface 37a of stop 37 on timer body
2,. Setting ring 25 then engages with the perimeter of
dial 4. This process is illustrated in the frontal view
shown in Figure 8 (A) and the partial side view in Figure
8 (B).

0028. Thus dial 4 and setting rings 25 and 35 rotate as
a single entity, and the setting on dial 4 can be changed
only within the range between tooth 25a on setting ring
25 and tooth 35a on setting ring 35. The operator is
prevented from setting any value outside of that range,
just as in the previous example.

0030. In this embodiment, the materials used for cover 3
and setting rings 25 and 35 are available in a variety of
colors, so they can be chosen to match the color of the
panel on which timer body 2, is mounted. This ensures an
esthetically pleasing result.

0031. Effects of the Invention
The invention described above has two setting rings,
each of which has a single tooth, which set the upper and

repeatedly. It also prevents accidental m ssettings
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jower limits of the rotation of a dial. These setting
rings are mounted ‘in such a way that their teeth come in
contact with a stop which protrudes either from the timer
itself or from its cover. 1In this way the rotation of
the dial is stopped at the locations corresponding to the
upper and lower limits. Thus the values of the settings
can be changed only within the range defined by the said
upper and lower limits. The operator is free to alter
the settings without worry.

0032. The invention described in the Paragraph 2 of this
application has a cover mounted on the face of the timer.
This cover encloses and protects the various setting
switches which might cause problems if operated by mis-
take.

et io + ment

0001. Industrial Application

This invention relates to a timing device in which
an output relay is caused to operate by output from a
time-limit circuit to measure time which is driven by a
DC power supply.

0002. Existing Technology

The circuit design shown in Figure 2 is well known
as a timing device of the type which this invention con-
cerns. In Figure 2, 1 is the time-limit circuit, which
comprises an IC; 2 is the output relay; time-limit cir-
cuit 1 and'output relay 2 are connected in parallel to DC
power supply 3 through switch 4. § is the output switch-
ing element. 1Its base is connected to the output termi-~
nal of the aforesaid time-limit circuit 1. This element
is switched on and off by the output from time-limit cir-
cuit 1. The aforesaid output relay 2 is connected in
series with the collector-emitter pathway of output
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switching element 5. 6 in the diagram is a diode used to
prevent reverse flow of current.

0003. In an existing timing device constructed as de-

scribed above, current I, is supplied by DC power supply 3
s when switch 4 is thrown. A part of this current, I,, is

supplied to time~limit circuit 1, and circuit 1 operates

and begins timing. After a specified time has elapsed,

the aforesaid time~limit circuit 1 determines that the

time is up. Its output causes switching element 5 to go
10 on, and output relay 2 is operated by current I,.

0004. Problems Which This Invention Attempts to Solve
With the existing timing device described above,
current I, is supplied by DC power supply 3. This current
I, must be egual to I, + I,, that is, to the sum of the
15 current supplied by time-limit circuit 1 and that sup~
plied by output relay 2. It is thus necessary to use a
power supply with a current large enough to supply total
current I,. Further, the current 1° supplied by DC power
supply 3 is liable to fluctuate significantly when output
20 relay 2 switches on or off. A power supply must be used
vhich has sufficient capacity so that the power supply
+ voltage V, does not fluctuate when output relay 2 goes on
or off. If the power supply does not have sufficient
capacity, it will prove difficult to supply stable power
25 to time-limit circuit 1, and the circuit will malfunc-
tion.

0005. This invention was devised in order to solve the
problems discussed above. Its objective was to provide a
timing device which could use a small-capacity power sup-

30 ply and yet could assure that the supply of power to the
time-limit circuit was stable.

0006. Means Used to Solve These Problens
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In order to achieve the objective described above,
the timing device of this invention is constructed as
féliows. It has a time-limit circuit to measure the
time; an output switching element which goes on or off
according to the output from the time~-limit circuit; an
output relay which operates when the output switching
element goes on or off; and a dummy resistor which has
virtually the same impedance as the output relay. The
output relay and the time-limit circuit are connected in
series; the said output relay and the dummy resistor are
each connected to their own switching elements, which go
on and off in complementary fashion at corresponding
times. These switching elements are operated by the on
or off state of the aforesaid output switching element.

15

0007. Operation

with this invention, the output relay and the tinme-
limit circuit are connected in series, and the current
flowing into the output relay flows unchanged into the
time-limit circuit. This arrangement makes it possible
to lower the current supplied by the power supply. When
timing is in progress, current flows along the route con-
sisting of the switching element in parallel with the
dummy resistor, and the time-limit circuit. WwWhen the
time is up, current flows along the route consisting of
the output relay, the switching element in parallel with
the dummy resistor, and the time-limit circuit. The cur-
rent, then, is not affected by the output relay being
switched on or off. A steady current flows, and there is

“minimum fluctuation of current in the circuit as a whole.

Thus stable power can be supplied to the time-limit cir-
cuit.

0008. Embodiment
We shall next explain an embodiment of this inven-
tion with reference to the drawings.
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Figure 1 shows the configuration of the circuit in a
timing device in which this invention has been implement-
ed. Numbers 1 through 6 in this diagram refer to compo-
nents identical to those in the example of an existing
timer. They have been given the same numbers, and their

explanation has been omitted.

0009. In Figure 1, 7 is the dummy resistor with virtual-
1y the same impedance as output relay 2. Dummy resistor
7 and output relay 2 are connected to time-limit circuit
1 in series, 8 and 9 are the switching elements connect-
ed in parallel to the aforesaid output relay 2 and dummy
resistor 7, respectively. These switching elements are
operated by the switching on or off of output switching
element 5 in such a way that when one goes on, the other
goes off.

0010. In a timing device with the configuration de-
scribed above, timing is begun when switch 4 is thrown.
In the process of timing, current I, which supplied by DC
power supply 3, flows into switching element 8 and dummy
resistor 7, as shown by the dotted arrow, and the speci-
fied power is supplied to time-limit circuit 1. When the
specified time has elapsed, the aforesaid time-limit cir-
cuit determines that the time is up, and its output caus-
es switching element 5 to go on. When element 5 switches
on, the aforesaid switching element 8 goes off, and
switching element 9 goes on. Current I from DC power
supply 3 flows into output relay 2 and switching element
9, as shown by the solid arrow, and the specified power
is supplied to time-limit circuit 1.

0011. The impedance R, of the aforesaid output relay 2

‘and R, of dummy resistor 7 are virtually identical, so the
current does not vary either during timing or when timing
has been completed. A virtually constant current is made
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to flow, and stable power can be supplied to time-limit

0012. Effects of the Invention

As has been discussed above, this invention entails
connecting the output relay and the time-limit circuit in
series so that the current which goes into the output
relay flows unchanged into the time-limit circuit. This
being the case, less current is required of the power
supply, and a lower-capacity power supply can be used.
Furthermore, there is virtually no fluctuation of current
either during timing or when timing has been completed,
so a constant current is made to flow regardless of whe-
ther the output relay is on or off. Current fluctuation
is minimized throughout the circuit, stable power can be
supplied to the time-limit circuit, and malfunctions can
effectively be prevented.

I .
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Figure 1.

Figure 1 is an exploded obligue view of an embodi-
ment of this invention.

Figure 2.
Figure 2 shows a frontal view and a partial side

view of the timer body.

Figure 3.
Figure 3 shows a frontal view and a cross section of

a side view of the cover.

Figure 4.
Figure 4 shows a frontal view, a cross sectional

side view and a rear view of the setting ring.

Figure 5. . .
Figure S shows a front view and a partial side view
of the timer with cover and setting ring mounted on it.

Figure 6. .
Figure 6 is an oblique view of an existing timer.
Figure 7.
Figure 7 shows the setting ring of an existing tim-
er.
ri t of t rawings ent.
Figure 1.

Figure 1 is an exploded oblique view of an embodi-
ment of this invention.

Figure 2. —_—
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Figure 2 shows a frontal view and a partial side
view of the body of the timer.

Figure 3.
Figure 3 shows front and rear views of one of the

setting rings.

Figure 4.
Figure 4 shows a front view of the other setting

ring.

Figure 5.

Figure 5 shows a frontal view and a partial side
view of the timer body with the two setting rings mounted
on it.

Figure 6.
Figure 6 is an exploded oblique view of another em-
bodiment of this invention.

Figure 7.
Figure 7 shows a frontal view and a cross section of
the side of the cover pictured in Figure 6.

Figure 8.

Figure 8 shows a frontal view and a partial side
view of the timer body with the two setting rings mounted
on it.

() D bodimen

Figuré 1.

' Figure 1 shows the configuration of the circuit in a
timing device in which this invention has been implement-
ed.
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Figure 2.
Figure 2 shows the configuration of the circuit in
an existing timing device.
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claims:

Paragraph 1. A dial-type timer distinguished by the
fact that it has: A dial for setting the operating time

on its face;
A cover with an opening in it corresponding to the

aforesaid dial which can be mounted on the face of the
aforesaid timer;

A setting ring mounted on the outer periphery of the
aforesaid dial, which projects through the aforesaid
cpening when the said cover is mounted on the face of the

21

timer;
And a pawl on the aforesaid cover which engages with

the grooves on the outer periphery of the aforesaid set-~
ting ring mounted on the outer edge of the aforesaid dial
and so determines the'position in which the aforesaid
setting ring is to be set.

Paragraph 2. A dial?type timer which is distin-
guished by the fact that it consists of: the timer it-
self, which has a dial on its front to set the operating
time;

Two setting rings mounted on the perimeter of the
aforesaid dial in such a way that they rotate as a single
piece with that dial;

A molded tooth formed on the perimeter of each of
the aforesaid setting rings and facing outward;

And a stop on the body of the timer which comes in
contact with the aforesaid teeth on the setting rings
mounted on the dial so as to limit the range of rotation
of that dial.

Paragraph 3. A dial-type timer which is distin-
guished by the fact that consists of: the timer itself,
which has a dial on its front to set the operating time;

* [ L M S *
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A cover which can be mounted on the front of the
aforesaid timer body, with an opening for the aforesaid
dial;

Two setting rings, which are mounted on the perime-

5 ter of the aforesaid dial in such a way that they rotate
as a single piece with that dial, which protrudes from
the front of the timer through the aforesaid opening in
the cover when that cover is mounted on the front of the
timer; _

10 A molded tooth formed on the perimeter of each of
the aforesaid setting rings; '

And a stop on the aforesaid cover which comes in
contact with the aforesaid teeth on the setting rings
mounted on the dial so as to limit the range of rotation

15 of that dial.

Paragraph 4. A timing device distinguished by the
fact that it has: a time-limit circuit to measure the
time; an output switching element which goes on or off
according to the output from the time-limit circuit; an

20 output relay which operates when the output switching
element goes on or off; and a dummy resistor which has
!#, ~ virtually the same impedance as the output relay. The

output relay and the time-limit circuit are connected in
series; the said output relay and the dummy resistor are
25 each connected to their own switching elements, which go
on and off in complementary fashion at corresponding
times. These switching elements are operated by the a-
foresaid output switching element’s going on or off.

* c L M s *
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in locking pawl 22 on tiner
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summary

Embodiment No.1

objective: Our objective was to improve the ease of op-
eration of the dial on a dial-type timer on which a set-

ting ring can be used, when that setting ring is not

used.

Construction: The locking pawl which fixes the set posi-
tion of the setting ring is not on the timer itself, but
rather on a cover which can be mounted on that timer.

Result: The cover with the locking pawl on it is removed
from the timer when the setting ring is not being used.
This prevents the locking pawl from interfering with the
operation of the dial.

Embodiment No.2

Objective: To make it impossible to change the settings
on a dial-type timer except in a fixed range.

Construction: Two setting rings are mounted on the perimeter-
of the dial in such a way that they rotate as a single

entity with the said dial. Each of the rings has a sin-

gle molded tooth on its outer edge. A stop protrudes

from the body of the timer which is contacted by the a-
forementioned teeth on the setting rings mounted on the

dial. When the teeth come in contact with the stop, the
range of rotation of the said dial is constrained.

Effects: Two setting rings are set in positions which
indicate the upper and lower limits of a dial’s rotation.
When these rings are mounted on the perimeter of the said
dial, the settings achieved by the dial can be changed

I
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only within the range between the said upper and lower
limits.

Embodiment No.3

Objective: To make it possible for a timing device to
use a small-capacity power supply, to prevent the current
from varying either during timing or when timing is com-
pleted, and to make it possible to supply stable power to
the time-limit circuit.

Construction: This timing device is constructed as fol-
lows. Time-limit circuit 1 and output relay 2 are con-
nected in series. Output relay 2 and dummy resistor 7,
which has virtually the same impedance as relay 2, are
connected to this series circuit. Switching elements 8
and 9, which go on and off in opposite sense at a given
time, are connected in parallel to dummy resistor 7 and
output relay 2, respectively. These switching elements
are made to switch on or off by the change of state of
output switching element 5.

e —
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Name of the invention: Dial-Type Timer Device

etai 1 the ventio bo en o

0001. Industrial Application

This invention relates to a dial-type timer. More
specifically, it relates to a dial-type timer which em-
ploys a setting ring and is ideally suited for repeatedly
setting the same operating time.

-0002. Existing Technology

Figure 6 shows an existing dial-type timer. On the
upper portion of dial 21 on the face of timer 20, locking
pawl 22 protrudes from the surface of the dial. Locking
pawl 22 locks setting ring 23, shown in Figure 7, to dial
21. It does this by engaging in groove 23a on the outer
periphery of the aforesaid setting ring 23. 1In this way
pawl 22 fixes the position of setting ring 23.

0003. Setting ring 23 is used to make it easier to set
the timer when the same operating time is set repeatedly.
It also prevents accidental missettings resuiting from
different workers performing the same job. On the outer
periphery of setting ring 23, as discussed above, is slot
23a. On its inner periphery are pawls 23b, which engage
in slots 21a on the outer periphery of dial 21 to set the
operating time.

0004. Setting ring 23 is used to set a repeated operat-
ing time as follows. Dial 21 is set to the pésition
which corresponds to the aforementioned repeated operat-
ing time. The aforesaid setting ring 23 engages with the
sawteeth on the outer periphery of dial 21 in such a way
that slot 23a on setting ring 23 engages in locking pawl
22 on timer body 20.

This is the replacement sheet
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0005. In this way dial 21 and setting ring 23 are made
to rotate as a single entity. When dial 21 is to reset a
repeated operating time, as discussed earlier, it is re-
turned to the position in which slot 23a on setting ring
23 engages in locking pawl 22 on timer body 20. This
causes the timer to be reset to the aforementioned desig-

nated position.

2

0006. Problems Which This Invention Attempts to Solve
with an existing dial~type timer of this sort, lock-
10 ing pawl 22 on the upper portion of the face of the timer
gets in the way when dial 21 is used without setting ring
23, making the operation difficult.

0007. 1In light of the difficulties described above, the
objective of this invention was to improve the ease of

15 operation of the dial when it was used without the set-
ting ring.

0008. Means Employed to Solve These Problems
In order to achieve the objectives described aboave,
this invention has been designed as follows.

20 0009. The dial-type timer of this invention has a dial
for setting the operating time on its face; a cover with
an opening in it corresponding to the aforesaid dial
which can be mounted on the face of the aforesaid timer;
a setting ring mounted on the ocuter periphery of the

25 aforesaid dial, which projects through the aforesaid
opening when the said cover is mounted on the face of the
timer; and a locking pawl on the aforesaid cover which
engages with the grooves on the outér*pe:iphery“of the
aforesaid setting ring mounted on the outer edge of the

30 aforesaid dial and so determines the position in which

the aforesaid setting ring is to be set.
This is the replacement sheo}
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0010. Operation

With the design described above, the locking pawl
which fixes the set position of the setting ring is on a
cover which is separate from the timer body. There is
thus no need to have a locking pawl on the timer body, as
in existing timers. When the timer is used without the
setting ring, the timer body can be used by itself with-
out mounting the cover with the pawl. The locking pawl
will not get in the way when the dial on the timer body
is operated.

0011. Embodiment
In the following section we shall give a detailed
explanation of an embodiment of this invention, with ref-

erence to the drawings.

0012. Figure 1 is an exploded oblique view of a dial-
type timer in which this invention has been implemented.

0013. Dial-type timer 1, in which this invention has
been implemented, consists of timei body 2; cover 3,
which can be mounted on the face of the said timer body
2; and setting ring S5, which is mounted on dial 4 on tim-
er body 2 when the aforesaid cover 3 is in place.

0014. Timer body 2 has a dial 4 on its face, as de-
scribed above. The outer periphery of this dial 4 is
formed into grooves 4a, as can be seen in the frontal
view in Figure 2 (A). Dial 4 has an indicator 6 and a
scale along its circumference for setting the time. It
also has a number of windows 7 to display the numerals
for the scale, and a window 8 to display the time unit.
Along the circumference of dial 4 are POWER and OUT dis-
plays 9 and 10, operating function_switch 11 and operat-

"ing function display window 12. Figure 2 (B) is a par-

tial side view of the face of timer body 2.
This is the replacoment sheet
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scribed above. The outer periphery of phis_dial 4 is formedinto grooves
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0015. The structure described above is basically the
same as that of the existing timer described in the exam-
ple. However, the timer of this invention does not have
a locking pawl on the upper portion of the face of the
timer body 2 to engage in the slot on setting ring 5.

4

5
The locking pawl, then, does not get in the way when dial
4 is operated, so the timer is easier to operate than the
existing timer described.
0016. Cover 3 is mounted on the face of timer body 2

10 when setting ring 5 is to be used. It has a round open-

ing 13 for dial 4, and openings 14 and 15 for displays 9
and 10 on timer body 2. Cover 3 has a single locking
pawl 3a molded on its face in a location corresponding to
the upper portion of the face of timer body 2 when the

15 cover is mounted on the timer body, as shown in the front
view in Figure 3 (A) and the cross section of a side view
in Figure 3 (B). This locking pawl engages in the slot
on the outer periphery of setting ring 5.

0017. sSetting ring 5 engages in grooves 4a on the outer

20 periphery of dial 4, which projects forward through open-
ing 13 of cover 3 when the cover is mounted on the face
of timer body 2. On the outer periphery of setting ring
5 is slot 5a, into which locking pawl 3a on cover 3 en-
gages, as shown in the front view, cross sectional side

25 view and rear view pictured in Figures 4 (A), (B) and
(C). In four locations on the inner periphery of setting
ring 5, pawls 5b are provided, which engage in grooves 4a
on the outer periphery of dial 4.

0018. When setting ring 5 is to be used with diél-type
30 timer 1, which has the configuration described above,
cover 3 with its locking pawl 3a is mounted on the face
of timer body 2. Dial 4 is then set in the position cor-
responding to the regular operating time. The aforesaid
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setting ring 5 is locked onto the outer periphery of dial
4 in such a way that locking pawl 3a on cover 3 engages
in slot Sa on the outer periphery of the setting ring.
The frontal view and partial side view pictured in Fig-
ures 5 (A) and (B) show the setting ring locked onto the

dial.

5

0019. In this way dial 4 and setting ring 5 are made to
rotate as a single entity. When dial 4 is to reset a
repeated operating time, as discussed earlier, it is re-

10 turned to the position in which locking pawl 3a on cover
3 engages in slot 5a on setting ring 5. This causes the
timer to be reset to the aforementioned designated posi-
tion.

0020. The materials used for cover 3 and setting ring 5

16 of this invention are available in a variety of colors,
so-they can be chosen to match the color of the panel on
which timer body 2 is mounted. This ensures an esthe-
tically pleasing result.

0021. Effects of the Invention

20 With the invention described above, a cover with a
locking pawl on it is mounted on the timer when the set-
ting ring is to be used. This allows the timer to func-
tion in the same way as previous timers of this type.
When the setting ring is not going to be used, the cover

256 is removed from the timer so that the locking pawl does
not interfere with the operation of the dial. The result
is a timer with improved ease of operation.

Detailed Explanation of the Invention (Embodiment NO.2)

0001. Industrial Application
30 This invention relates to a dial-type timer. More
specifically, it relates to a dial-type timer which is
This is the repiacement shee!
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jdeally suited for applications such as process control
which require that values once set can be changed only
within a limited range.

6

0002. Existing Technology

Generally speaking, when dial-type timers are used
in process control, they are set to values which should
pe changed only within a fixed range.

0003. However, existing dial-type timers are incapable
of preventing values from being set beyond the upper and
10 lower limits of the desired range.

0004. Problem Which This Invention Attempts to Solve
Thus when such a dial-type timer is used for process
control, the operator must pay careful attention whenever
he changes a set value and note whether or not the new
15 value falls within the fixed range of permitted values.
He is, then, unable to relax. He may also mistakenly set
values which exceed the aforesaid fixed range.

0005. In light of the problem discussed above, the ob-

jective of this invention is to make it possible to fix
20 an uppef and lower limit for values to be set, and to

prevent values which exceed these limits from being set.

0006. Means Employed to Solve These Problems
To achieve the objective described above, this in-
vention is constructed as follows.

25 0007. The dial~-type timer described in Paragraph 1 of
this application consists of the timer itself, which has
a dial on its front to set the operating time; two set-
ting rings mounted on the perimeter of the aforesaid dial
in such a way that they rotate as a single piece with

30 that dial; a molded tooth formed on the perimeter of each

This is the repicoomant shee:
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of the aforesaid setting rings; and a stop on the body of
the timer which comes in contact with the aforesaid teath
on the setting rings mounted on the dial so as to limit
the range of rotation of that dial.

7

§ 0008. The dial-type timer described in Paragraph 2 of
this application consists of the timer itself, which has
a dial on its front to set the operating time; a cover
which can be mounted on the front of the aforesaid timer
body, with an opening for the aforesaid dial; two setting

10 rings, which are mounted on the perimeter of the afore-
said dial in such a way that they rotate as a single

~piece with that dial, which protrudes from the fronﬁ ot

the timer through the aforesaid opening in the cover when
that cover is mounted on the front of the timer; a molded

15 tooth formed on the perimeter of each of the aforesaid
setting rings; and a stop on the aforesaid cover which
comes in contact with the aforesaid teeth on the setiing
rings mounted on the dial so as to limit the range of
rotation of that dial.

20 0009, Operation
The timer of the invention described in Paragraphs 1

and 2 of this application has two setting rings with a
tooth on each which can be set .in a position to indicate
the upper and lower limit of the range of rotation of a

25 dial. These setting rings are mounted on the perimeter
of the said dial in such a way that the teeth come in
contact with a stop on the timer body or its cover. 1In
this way the rotation of the dial is constrained not to
go beyond the said positions for upper and lower limits.

30 This invention, then, makes it possible to restrict the
setting of an operating time to a fixed range defined by
the aforesaid upper and lower limits. Th@igthereﬂacemeﬂtSheet

7 9 MAR 1997

Date:



10

15

20

25

30

This Sheet Has Been Replaced

0010. The timer of the invention described in Paragraph
2 of this application has a cover mounted on its face
with an opening for the dial. This cover encloses and
protects the various setting switches and prevents them
from being operated inadvertantly. It also allows the
color and appearance of the timer to be selected to match
the design of the panel on which the timer is mounted.

In other words, the addition of a cover allows the design
of a dial-type timer to be changed.

0011. Embodiment
In the following section, we shall give a detailed
explanation of an embodiment of this invention with rer-

erence to the drawings.

0012. Figure 1 is an obligue exploded view of a dial-
type timer in which this invention has been implemented.

0013. The dial-type timer 1 of this embodiment consists.
of timer body 2; dial 4, which is used to set the operat-
ing time for timer bedy 2; and setting rings 25 and 35,
vhich are mounted on the perimeter of dial 4. These set-
ting rings limit the range in which dial 4 can be set.

0014. Stop 36 protrudes from the upper portion of the
face of dial 4 on timer body 2. This stop limits the
range of rotation of dial 4 when it comes in contact with
teeth 25a and 35a on setting rings 25 and 35, as de-
scribed above. As can be seen in the frontal view pic-
tured in Figure 2 (A), the perimeter of dial 4 on timer
body 2 is formed into gear teeth 4a. Dial 4 has an indi-
cator 6 and a scale along its circumference for setting
the time. It also has a number of windows 7 to display
the numerals for the scale, and a window 8 to display the
time unit. Gear teeth 4a on the perimeter of dial 4 are
used to determine the position in which setting rings 25

Thie is the replacement shec!
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and 35 are to be mounted, as discussed below. For that
reason they are cut at a pitch of 1/2 the scale units for
setting the time. Along the circumference of dial 4 are
POWER and OUT displays 9 and 10, operating function
switch 11 and operating function display window 12, Fig-
ure 2 (B) is a partial side view of the face of timer

9

pody 2.

0015. Front and rear views of setting ring 25 are shown
jn Figures 3 (A) and (B). This setting ring is mounted
jn such a way as to engage in gear teeth 4a on the perim-
eter of dial 4 on timer body 2. Tooth 25a, which pro-
trudes from the perimeter of the setting ring, comes in
contact with stop 36 on timer body 2. Its surface 25c
makes contact with surface 36a of stop 36 on the timer
body, which is shown in Figure 2 (A). In four locations
on the inner periphery of setting ring 25 are teeth 25b,
which engage in gear teeth 4a on the perimeter of dial 4.

0016. A front view of the second setting ring, setting
ring 35, is shown in Figure 4. This setting ring is also
mounted so as to engage in gear teeth 4a on the perimeter
of dial 4 on timer body 2. Tooth 35a, which protrudes
from the perimeter of the setting ring, comes in contact
with stop 36 on timer body 2. 1Its surface 35¢ makes con-
tact with surface 36b of stop 36 on the timer body, which
is shown in Figufe 2 (A). In four locations on the inner
periphery of setting ring 35 are teeth 35b, which engage
in gear teeth 4a on the perimeter of dial 4.

0017. In a dial-type timer constructed as described
above, the range of settings is controlled by the dial
through the use of setting rings 25 and 35. When dial 4
is set in the position corresponding to the lower limit
of the allowable values, surface 35c of tooth 35a on set-

ting ring 35 comes in contact with surface 36b of stop 36
This is the repianament

ot shec!
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on timer body 2. Setting ring 35 engages with the perim-
eter of dial 4. When dial 4 is set in the position cor-
responding to the upper limit of the allowable values,
surface 25c of tooth 25a on setting ring 25 comes in con-
tact with surface 36a of stop 36 on timer body 2. Set-
ting ring 25 then engages with the perimeter of dial 4.
These situations are illustrated in the frontal view
shown in Figure S (A) and the partial side view in Figure

5 (B).

10

0018. Thus dial 4 and setting rings 25 and 35 rotate as
a single entity, and the setting on dial 4 can be changed
only within the range between tooth 25a on setting ring
25 and tooth 35a on setting ring 35. The operator is
prevented from setting any value outside of that range.

0019. For stop 36, which protrudes from the surface of
the face of timer body 2, a lock generally found in ex-~
isting timers can be used. This lock protrudes from the
upper portion of the face of the timer. It is used to
determine the reset position of the setting ring so that
it can be reset easily when a standard operating time is
being set repeatedly. This lock can be used for both
purposes in the new timer. '

0020. TFigure 6 is an exploded obligue view of another
dial-type timer in which this invention has been imple-
mented. Components which correspond to those of the pre-
ceding embodiment have been given the same numbering.

0021. The dial-tyﬁe timer 1, of this embodiment consists
of timer body 2,; cover 3, which can be mounted on the
face of the aforesaid timer body 2,; and setting rings 25
and 35, which are mounted on the perimeter of dial 4 on
timer body 2, when the aforesaid cover 3 is mounted on

timer body 2,. This is the replacement sheet
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The structure described above is basically the sane as that of the existing
timer described in the exam

Sheet Has Been Replaced
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0022. Unlike the previous embodiment, this timer does
not have a stop 36 protruding from the upper portion of
dial 4 on timer body 2,.

11

0023. Cover 3 is already mounted on the face of timer
body 2, when settin§ rings 25 and 35 are used. The cover
‘has a round opening 13 for dial 4, and two small openings
14 and 15 for displays 9 and 10 on timer body 2,.

0024. Openings 13 through 15 are the only windows in
cover 3. When this cover is mounted on the face of timer

10 body 2;, operating function switch 11 and the other set-
ting switches are completely enclosed. With the cover in
place, there is no possibility that anyone will operate
these switches mistakenly.

0025, Stop 37 protrudes from the surface of cover 3 in a
15 location corresponding to the upper face of the aforesaid

timer body 2,, as shown in Figure 7 (A), a frontal view,
and 7 (B), a cross section of the side. Stop 37 limits
the range of rotation of dial 4 when it is contacted by
teeth 25a and 35a on setting rings 25 and 35. Surface

} 20 25c of tooth 25a on setting ring 25 comes in contact with
surface 37a of stop 37. Surface 35c of tooth 35a on set-
ting ring 35 comes in contact with surface 37b of stop
37.

0026. To mount cover 3 on the face of timer body 2,, tabs
25 3b on the inner surface of cover 3 (shown in Figure 7

(B)) are inserted into slots 2a on timer body 2, (shown in

Figure 6).

0027. When cover 3 is mounted on the face of timer body
2y, dial 4 projects out the front of opening 13 in that
30 cover, and setting rings 25 and 35, which engage with the
This is the replacement sheet
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ple: However, the timer of this invention does not have a | ocking paw on
t he upper portion of the face of the tiner body 2 to engage +f—the—stot—on

setting ring 5. This Sheet Has Been Replaced

outer edge 4a of dial 4, are disposed exactly as in the
previous example.

12

0028. In dial-type timer 1,, which is constructed as de-
scribed above, the range of settings is controlled by the
dial through the use of setting rings 25 and 35. First,
cover 3 is mounted on the face of timer body 2,. Dial 4
js set in the position corresponding to the lower limit
of the allowable values, and surface 35¢c of tooth 35a on
setting ring 35 comes in contact with surface 37b of stop
10 37 on cover 3. Setting ring 35 engages with the perime-
ter of dial 4. Dial 4 is then set in the position corre-
sponding to the upper limit of the allowable values,
causing surface 25c of tooth 25a on setting ring 25 to
come in contact with surface 37a of stop 37 on timer body
15 2,. Setting ring 25 then engages with the perimeter of
dial 4. This process is illustrated in the frontal view
shown in Figure 8 (A) and the partial side view in Figure
8 (B).

0029. Thus dial 4 and setting rings 25 and 35 rotate as

20 a single entity, and the setting on dial 4 can be changed
only within the range between tooth 25a on setting ring
25 and tooth 35a on setting ring 35. The operator is
prevented from setting any value outside of that range,
just as in the previous example.

25 0030. In this embodiment, the materials used for cover 3
and setting rings 25 and 35 are available in a variety of
colors, so they can be chosen to match the color of the
panel on which timer body 2, is mounted. This ensures an
esthetically pleasing result.

30 0031. Effects of the Invention
The invention described above has two setting rings,
each of which has a single tooth, which set the upper and
This is the repiacement shes!
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The | ocking paw, then, does not get in the way when dial 4 is operated, so

the tinmer is easier to operate than the existing tiner descri bed.
This Shéet Has Been Replaced

ljower limits of the rotation of a dial. These setting
rings are mounted ‘in such a way that their teeth come in
contact with a stop which protrudes either from the timer
itself or from its cover. In this way the rotation of

5 the dial is stopped at the locations corresponding to the
upper and lower limits. Thus the values of the settings
can be changed only within the range defined by the said
upper and lower limits. The operator is free to alter
the settings without worry.

13

10 0032. The invention described in the Paragraph 2 of this
application has a cover mounted on the face of the timer.
This cover encloses and protects the various setting
switches which might cause problems if operated by mis-
take.

15 Detajle xpl ion of t Inventio bodiment

0001. Industrial Application
This invention relates to a timing device in which
an output relay is caused to operate by output from a
‘time=-limit circuit to measure time which is driven by a
20 DC power supply.

0002. Existing Technology
The circuit design shown in Figure 2 is well known
as a timing device of the type which this invention con-
cerns. In Figure 2, 1 is the time-limit circuit, which
25 comprises an IC; 2 is the output relay; time-limit cir-
cuit 1 and'output relay 2 are connected in parallel to DC
power supply 3 through switch 4. S is the output switch-
ing element. 1Its base is connected to the output termi-~
_ nal of the aforesaid time-limit circuit 1. This element
30 is switched on and off by the output from time-limit cir-
cuit 1. The aforesaid output relay 2 is connected in
series with the collector-emitter pathway of output

This is the replacement sheet
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switching element 5. 6 in the diagram is a diode used to
prevent reverse flow of current.

0003. In an existing timing device constructed as de-
scribed above, current I, is supplied by DC power supply 3
when switch 4 is thrown. A part of this current, I,, is
supplied to time-limit circuit 1, and circuit 1 operates
and begins timing. After a specified time has elapsed,
the aforesaid time-limit circuit 1 determines that the
time is up. Its output causes switching element 5 to go
on, and output relay 2 is operated by current I,.

0004. Problems Which This Invention Attempts to Solve
With the existing timing device described above,
current I, is supplied by DC power supply 3. This current

I, must be egual to I, + I,, that is, to the sum of the
current supplied by time-limit circuit 1 and that sup-
plied by output relay 2. It is thus necessary to use a
power supply with a current large enough to supply total
current I,. Further, the current I’ supplied by DC power
supply 3 is liable to fluctuate significantly when output
relay 2 switches on or off. A power supply must be used
which has sufficient capacity so that the power supply
voltage V, does not fluctuate when output relay 2 goes on
or off. If the power supply does not have sufficient
capacity, it will prove difficult to supply stable power
to time-limit circuit 1, and the circuit will malfunc-
tion.

0005. This invention was devised in order to solve the
problems discussed above. Its objective was to provide a
timing device which could use a small-capacity power sup-
ply and yet could assure that the supply of power to the
time-limit circuit was stable.

0006. Means Used to Solve These Problens
| This is the replacement shec!
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when setting ring 5is to be used. It has a round open- ing 13 for dial 4,
and openi ngs 14 and—&%—éﬁf—d%sprav—‘g”and 10 on timer body 2. Cover 3 has a
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In order to achieve the objective described above,
the timing device of this invention is constructed as
follows. It has a time-limit circuit to measure the
time; an output switching element which goes on or off
according to the output from the time-limit circuit; an
output relay which operates when the output switching
element goes on or off; and a dummy resistor which has
virtually the same impedance as the output relay. The
output relay and the time-limit circuit are connected in
series; the said output relay and the dummy resistor are
each connected to their own switching elements, which go
on and off in complementary fashion at corresponding
times. These switching elements are operated by the on
or off state of the aforesaid output switching element.

15

0007. Operation

With this invention, the output relay and the time-
limit circuit are connected in series, and the current
flowing into the output relay flows unchanged into the
time-limit circuit. This arrangement makes it possible
to lower the current supplied by the power supply. When
timing is in progress, current flows along the route con-
sisting of the switching element in parallel with the
dummy resistor, and the time-limit circuit. When the
time is up, current flows along the route consisting of
the output relay, the switching element in parallel with
the dummy'resistor, and the time-limit circuit. The cur-
rent, then, is not affected by the output relay being
switched on or off. A steady current flows, and there is
minimum fluctuation of current in the circuit as a whole.
Thus stable power can be supplied to the time-limit cir-
cuit.

0008. Embodiment
We shall next explain an embodiment of this inven-

tion with reference to the drawings. _
This is ihe rsplacement sher:
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Figure 1 shows the configuration of the circuit in a
timing device in which this invention has been implement-
ed. Numbers 1 through 6 in this diagram refer to compo-
nents identical to those in the example of an existing
timer. They have been given the same numbers, and their

explanation has been omitted.

0009. In Figure 1, 7 is the dummy resistor with virtual-
ly the same impedance as output relay 2. Dummy resistor
7 and output relay 2 are connected to time-limit circuit
1 in series. 8 and 9 are the switching elements connect-
ed in parallel to the aforesaid output relay 2 and dummy
resistor 7, respectively. These switching elements are
operated by the switching on or off of output switching
element 5 in such a way that when one goes on, the other
goes off. |

0010. In a timing device with the configuration de-
scribed above, timing is begun when switch 4 is thrown.
In the process of timing, current I, which supplied by DC
power supply 3, flows into switching element 8 and dummy
resistor 7, as shown by the dotted arrow, and the speci-
fied power is supplied to time-1limit circuit 1. When the
specified time has elapsed, the aforesaid time-limit cir-
cuit determines that the time is up, and its output caus-
es switching element 5 to go on. When element 5 switches
on, the aforesaid switching element 8 goes off, and
switching element 9 goes on. Current I from DC power
supply 3 flows into output relay 2 and switching element
9, as shown by the solid arrow, and the specified power
is supplied to time-limit circuit 1.

0011. The impedance R, of the aforesaid output relay 2

‘and R, of dummy resistor 7 are virtually identical, so the

current does not vary either during timing or when timing
has been completed., A virtually constant current is made

This is the replacement sheet
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view in Figure 5(A) and the cross section of a side viewin Figure 5(B)
.Thi s | ocking pamﬁ engages in the slot on the outer periphery of setting
r|ng5,,_,—— .
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to flow, and stable power can be supplied to time-limit

0012. Effects of the Invention
As has been discussed above, this invention entails

connecting the output relay and the time-limit circuit in

series so that the current which goes into the output
relay flows unchanged into the time-limit circuit. This
being the case, less current is required of the power
supply, and a lower~capacity power supply can be used.

10 Furthermore, there is virtually no fluctuation of current
either during timing or when timing has been completed,
so a constant current is made to flow regardless of whe=-
ther the output relay is on or off. Current fluctuation
is minimized throughout the circuit, stable power can be

15 supplied to the time-limit circuit, and malfunctions can
effectively be prevented.

This is the replacement sheet
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Figure 1.
Figure 1 is an exploded oblique view of an embodi-

ment of this invention.

Figure 2.
Figure 2 shows a frontal view and a partial side
view of the timer body.

Figure 3.
Figure 3 shows a frontal view and a cross section of

a side view of the cover.

Figure 4.
Figure 4 shows a frontal view, a cross sectional
side view and a rear view of the setting ring.

Figure 5. .
Figure 5 shows a front view and a partial side view
of the timer with cover and setting ring mounted on it.

Figure 6.

Figure 6 is an oblique view of an existing timer.
Figure 7.

Figure 7 shows the setting ring of an existing tim-
er.
A _Brief Explapation of the Drawings (Embodiment NO.2)
Figure 1.

Figure 1 is an exploded oblique view of an embodi-
ment of this invention.

Figure 2. | |
Thig is tha renlacement shes!
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is mounted on the face of tiner

19

Figure 2 shows a frontal view and a partial side
view of the body of the timer.

Figure 3.
Figure 3 shows front and rear views of one of the

setting rings.

Figure 4.
Figure 4 shows a front view of the other setting
ring.

Figqure 5.

Figure 5 shows a frontal view and a partial side
view of the timer body with the two setting rings mounted
on it,

Figure 6.
- Figure 6 is an exploded oblique view of another em-
bodiment of this invention.

Figure 7.
Figure 7 shows a frontal view and a cross section of
the side of the cover pictured in Figure 6.

Figure 8.

Figure 8 shows a frontal view and a partial side
view of the timer body with the two setting rings mounted
on it.

rie anation of ¢t Draw bodiment 3
Figuré 1.
Figure 1 shows the configuration of the circuit in a

timing device in which this invention has been implement-
ed. _ This is the replacement sheet
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5 is slot 5a, into which Iocking pawl 3a on cover 3 en- gages, as shown in
the front view, cross sectional side view and rear view pictured in Figures
6(A) 6(B) and

20
Figure 2.

Figure 2 shows the configuration of the circuit in
an existing timing device.

This Sheet Has Been Replaced
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6(C). In four locations on the inner, periphery of setting ring 5 paws 5b
are provi ded, which engage in grooves 4a on the outer periphery of dial 4.
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Claims:
Paragraph 1. A dial-type timer distinguished by the
fact that it has: A dial for setting the operating time

on its face;

A cover with an opening in it corresponding to the
aforesaid dial which can be mounted on the face of the
aforesaid timer;

A setting ring mounted on the outer periphery of the
aforesaid dial, which projects through the aforesaid
opening when the said cover is mounted on the face of the
timer;

And a pawl on the aforesaid cover which engages with
the grooves on the outer periphery of the aforesaid set-
ting ring mounted on the outer edge of the aforesaid dial
and so determines the position in which the aforesaid
setting ring is to be set.

Paragraph 2. A dial~-type timer which is distin-
guished by the fact that it consists of: the timer it-
self, which has a dial on its front to set the operating
time;

Two setting rings mounted on the perimeter of the
aforesald dial in such a'way that they rotate as a single
piece with that dial; '

A molded tooth formed on the perimeter of each of
the aforesaid setting rings and facing outward;

And a stop on the body of the timer which comes in
contact with the aforesaid teeth on the setting rings
mounted on the dial so as to limit the range of rotation
of that dial.

Paragraph 3. A dial-type timer which is distin-
guished by the fact that consists of: the timer itself,

which has a dial on its front to set the operating time;
N

W P
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A cover which can be mounted on the front of the
aforesaid timer body, with an opening for the aforesaid
dial;

Two setting rings, which are mounted on the perime-
ter of the aforesaid dial in such a way that they rotate
as a single piece with that dial, which protrudes from
the front of the timer through the aforesaid opening in
the cover when that cover is mounted on the front of the

22

timer;
A molded tooth formed on the perimeter of each of
the aforesaid setting rings;

And a stop on the aforesaid cover which comes in
contact with the aforesaid teeth on the setting rings
mounted on the dial so as to limit the range of rotation
of that dial.

Paragraph 4. A timing device distinguished by the
fact that it has: a time-limit circuit to measure the
time; an output switching element which goes on or off
according to the ocutput from the time-limit circuit; an
output relay which operates when the output switching
element goes on or off; and a dummy resistor which has
virtually the same impedance as the output relay. The
output relay and the time-limit circuit are connected in
series; the said output relay and the dummy resistor are
each connected to their own switching elements, which go
on and off in complementary fashion at corresponding
times. These switching elements are operated by the a-
foresaid output switching element’s going on or off.

* [ L M 5 *
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timer 1, which has the configuration described above, cover 3 with its
.locking pawl 3a is nounted on the face of tinmer body 2. Dial 4 is then set

in the position cor- , _ —_—
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summary

gmbodiment No.1l

objective: Our objective was to improve the ease of op-
eration of the dial on a dial-type timer on which a set-
ting ring can be used, when that setting ring is not
used.

construction: The locking pawl which fixes the set posi-
tion of the setting ring is not on the timer itself, but
rather on a cover which can be mounted on that timer.

Result: The cover with the locking pawl on it is removed
from the timer when the setting ring is not being used.
This prevents the locking pawl from interfering with the
operation of the dial.

Embodiment No.2

Objective: To make it impossible to change the settings
on a dial-type timer except in a fixed range.

Construction: Two setting rings are mounted on the perimeter-
of the dial in such a way that they rotate as a single

entity with the said dial. Each of the rings has a sin-

gle molded tooth on its outer edge. A stop protrudes

from the body of the timer which is contacted by the a-
forementioned teeth on the setting rings mounted on the

dial. When the teeth come in contact with the stop, the
range of rotation of the said dial is constrained.

Effects: Two setting rings are set in positions which
indicate the upper and lower limits of a dial’s rotation.
When these rings are mounted on the perimeter of the said
dial, the settings achieved by the dial can be chanqed'
This is the replacement sheest
2§ wak 1997
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resbonding to the regular operating tinme. The aforesaid

24

only within the range between the said upper and lower
/ limits.

Embodiment No.3

Objective: To make it possible for a timing device to

§ use a small-capacity power supply, to prevent the current
from varying either during timing or when timing is com-
pleted, and to make it possible to supply stable power to
the time-limit circuit.

Construction: This timing device is constructed as fol-
10 lows. Time-limit circuit 1 and output relay 2 are con-
nected in series. Output relay 2 and dummy resistor 7,
which has virtually the same impedance as relay 2, are
connected to this series circuit. Switching elements 8
_ and 9, which go on and off in opposite sense at a given
15 time, are connected in parallel to dummy resistor 7 and
output relay 2, respectively. These switching elements
are made to swiﬁch on or off by the change of state of
output switching element 5.
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setfing ring 5 is locked onto the outer periphery of dial 4 in such a way
that | ocking pawl 3a on cover 3 engages in slot 5a on the outer periphery
of the setting ring.
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The frontal view and partial side view pictured in Fig- ures 7(A) and 7(B)

show the setting ring | ocked onto the dial.
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In this way dial 4 and setting ring 5 are nade to
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rotate as a single entity. Wien dial 4 is to reset a repeated operating
time, as discussed earlier, it is re- turned to the position in which
| ocki ng pawl 3a on cover
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3 . engages in slot 5a on setting ring 5. This causes the tiner to be reset
to the aforenenti oned desi gnated posi- tion.
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The materials used for cover 3 and setting ring 5
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of this invention are available in a variety of colors, so they can be
.chosen to match the color aof the panel on which tinmer body 2 is nounted. "
Thi s ensures an est he- '
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Wth the invention described above, a cover with a locking pawl on it is
hounted on the tinmer when the set-
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ting ring is to be used. This allows the tinmer to func- tion in the sane
way as previous tinmers of this type. Wien the setting ring is not going to
be used, the cover
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is removed fromthe timer so that the | ocki ng pawl does not interfere with
the operation of the dial. The result is a tinmer with inproved ease of
oper ati on.
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DIAL-TYPE TIMER DEVICE-~ "~~~
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Embodiment No.1
Objective: Our objective was improve the ease of operation of the dial on a dial-type

timer on which a setting ring can be used, When that setting ring is not used.

Construction: The locking pawl which fixes the set position of the setting ring is not

on the timer itself, but rather on a cover which can be mounted on that timer.

Result: The cover with the locking pawl on it is removed from the timer when the
setting ring is not being used. This prevents the locking pawl from interfering with

the operation of the dial.
Embodiment No.2

Objective : To make it impossible to change the settings on a dial-type timer except

in a fixed range.

Construction: Two setting rings are mounted on the perimeter of the dial in such a way
| that they rotate as a single entity with the sald dial. Each of the rings has a single

molded tooth on its outer edge. A stop protrudes from the body of the timer which is
contacted by the a-forementioned teeth on the setting rings mounted on the dial. When

the teeth come in contact with the stop, the range of rotation of the said dial is

constrained. REPLACED SHEETS SO
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Effects: Two setting rings are set in positons which indicate the upper and lower limits

ABSTRACT ”"ll

DIAL-TYPE TIMER DEVICE

of a dial’s rotation. When these rings are mounted on the perimeter of the said dial,
the settings achieved by the dial can be changed only within the range between the said

upper and lower limits.

Embodiment No.3

Objective: To make it possible for a timing device to use a small a small capacity
power supply, to prevent the current from varying either during timing or when timing

is complete, and to make it possible to supply stable power to the time-limit circuit.

Construction: This timing device is constructed as follows. Time-limit circuit 1 and
output relay 2 are connected in series. Output relay 2 and dummy resistor 7, which has
virtually the same impedance as relay 2, are connected to this series circuit. Switching
elements 8 and 9, which go on and off in opposite sense at a given time, are connected

in parallel to dummy resistor 7 and output relay 2, respectively. These switching

elements are made to switch on or off by the change of state of output switching

glement 5.

FIGURE 17.
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a dial (4) for setting the operating tinme on its face, a setting ring
(5) engageable with said dial (4) in a selected angular rel ation and havi ng
a slot (5a) provided in
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the outer periphery of the setting ring (5), and a paw (3a) for
engagi ng said slot (5a) to thereby fix the rotational position of said
setting ring (5), charac-
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terized in that a renovabl e cover (3) with an opening (13) correspon-
ding to said dial (4) for being nounted on the face of said
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timer is provided, and said pawl (3a) is provided on said renovabl e
cover (3).
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DIAL-TYPE TIMER DEVICE
This invention relates to a dial-type timer. More specifically, it relates to a
dial-type timer which employs a setting ring and is ideally suited for repeatedly

setting the same operating time.

PRIOR ART

Figure 1 shows an existing dial-type timer (Omron dial-type timer #3) forming
the basis for the preamble of claim 1. A similar dial-type timer is known from
JP-U-1635991. On the upper portion of dial 21 on the face of timer 20, locking pawl 22
protrudes from the surface of the dial. Locking pawl 22 locks setting ring 23, shown in
figure 2,to dial 21. It does this by engaging in groove 23a on the outer periphery of the

aforesaid setting ring 23. In this way pawl 22 fixes the position of setting ring 23.

Setting rihg 23 is used to make it easier to set the timer when the same
' opérating time is set repeatedly. It also prevents accidental missettings
resulting from different workers performing the same job. On the outer periphery
of s_etting ring 23, as discussed above, is slot 23a. On its inner periphery are pawls 23b,

which engage in slots 21a on the outer periphery of dial 21 to set the operating time.

Setting ring 23 is used to set a repeated operating time as follows. Dial
21 is set to the position which corresponds to the aforementioned repeated operating time.
The aforesaid setting ring 23 engages with the sawteeth on the outer periphery of dial 21

in such a way that slot 23a on se&ing ring 23 engages in locking pawl 22 on timer body

e
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In this way dial 21 and setting ring 23 are made to rotate as single entity.
When dial 21 is to reset a repeated operating time, as discussed earlier, it is returned
to the position in which slot 23a on setting ring 23 engages in locking pawl 22 on timer

body 20. This causes the timer to be reset to the aforementioned designated position.

With an existing dial-type timer of this sort, locking pawl 22 on the upper
portion of the face of the timer gets in the way when dial 21 is used without setting ring

23, making the operation difficult.

In light of the difficulties described above, the objective of this invention was

to improve the ease of operation of the dial when it was used without the setting ring.

In order to achieve the objectives described above, this invention is as defmed

in claim 1.
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With the design described above, the locking pawl
which fixes the set posiﬁion of the setting ring is on a
cover which is separate from the timer body. There is
thus no need to have a locking pawl on the timer body, as
in existing timers. When the timer is used without tha
setting ring, the timer body can be used by itself with-
out mounting the cover with the pawl. The locking pawl
will not get in the way when the dial on the timer body
is operated.

In the following section we shall give a detailed
explanation of an embodiment of this invention, with ref-
erence to the drawings. .

Figure:3 is an exploded oblique view of a dial-
type timer in which this invention has been implementead.

Dial-tyﬁe timer 1, in which this invention has
been implemented, cdﬁéists of timer body 2; cover 3,
which can be mounted on the face of the said timer body
2; and setting ring S, which is mounted on dial 4 on tim-
er body 2 when the aforesaid cover 3 is in place.

Timer body 2 has a dial 4 on its face, as de-
scribed above. The outer periphery of this dial 4 is
formed into grooves 42, as can be seen in the frontal
view in Figure 4(A). Dial 4 has an indicator 6 and a
scale along its circumference for setting the time. It
also has a number of windows 7 to display the numerals
for the scale, and a window 8 to display the time unit.
Along the circumference of dial 4 are POWER and OUT dis-
plays 9 and 10, operating function switch 11 and operat-
ing function.display window 12. Figure 4(B) 4is'a par-
tial side view of the face of timer body 2. ' L
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The structure described above is basiéally the
same as that of the existing timer described in the exam-
ple. However, the timer of this invention does not have
a locking pawl on the upper portion of the face of the
timer body 2 to engage in the slot on setting ring 5.

The locking pawl, then, dces not get in the way when dial
4 is operated, so the timer is easier to operate than the
existing timer described.

Cover 3 is mounted on the face of timer body 2
when setting ring 5 is to be used. It has a round open-
ing 13 for dial 4, and openings 14 and 15 for displays 9
- and 10 on timer body 2. Cover 3 has a single locking
pawl 3a molded on its face in a location corresponding to
the upper portion of the face of timer body 2 when the
cover is mounted on the timer body, as shown in the front
“view in Figure _SQQc and the cross section of a side view
in Figure 5(@B) . This locking pawl engages in the slot
on the outer périphery of setting ring 5.

Setting ring 5 engages in grooves 4a on the outer
periphery of dial 4, which projects forward through open-
ing 13 of cover 3 when the cover is mounted on the face
of timer body 2. On the outer periphery of setting ring
5.is slot Sa, into which locking pawl 3a on cover 3 en-
gages, as shown in the front view, cross sectional side
view and rear view pictured in Figures 6(A),6B) and
6(Cy. In four locations on the inner periphery of setting
ring 5, pawls 5b are provided, which engage in grooves ia
on the outer periphery of dial 4.

When setting ring 5 is to be used with dial-type
timer 1, which has the configuration described above,
cover 3 with its locking pawl 3a is mounted on the face
of timer body 2. Dial 4 is then set in the position cor-
responding to the regular operating time. The aforesaid
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setting ring 5 is locked ontc the cuter periphery of dial
4 in such a way that locking pawl 3a on cover 3 engages
in slot Sa on the outer periphery of the setting ring.
The frontal view and partial side view pictured in Fig-
ures 7(A) and 7(B) show the setting ring locked onto the
dial.

In this way dial 4 and setting ring 5 are made to
rotate as a single entity. When dial 4 is to reset a
- repeated operating time, as discussed earlier, it is re-
turned to the position in which locking pawl 3a on cover
3 engages in slot Sa on setting ring 5. This causes the
;imer to be reset to the aforementioned designated posi-
tion.

The materials used for cover 3 and setting ring s
of this invention are available in a variety of colors,
so they can be chosen to match the color of the panel on
wvhich timer body 2 is mounted. This ensures an esthe-
 tically pleasing result.

With the invention described above, a cover with a
locking pawl on it is mounted on the timer when the set-
ting ring is to be used. This allows the timer to func-
tion in the same way as previous timers of this type.
When the setting ring is not going to be used, the cover
is removed from the timer so that the locking pawl does
not interfere with the operation of the dial. The result
is a timer with improved ease of operation.
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Claim

1. A dial-timer comprising:

a dial (4) for setting the operating time on its face,

a setting ring (S) engageable with said dial (4) in a
selected angular relation and having a slot (52) provided in
the outer perighefy of the setting ring (5), and |

a pawl (3a) for engaging said slot (5a) to thereby fix
the rotational position of said setting ring (5), charac-
terized in that

a removable cover (3) with an opening (13) correspon-
ding to said dial (4) for being mounted on the face of said
timer is provided, and

said pawl (3a) is provided on said removable cover (3).
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ABSTRACT
DIAL-TYPE TIMER DEVICE
Summary
Embodiment No.1

Objective: Our objective was improve the ease of operation of the dial on a dial-type

timer on which a setting ring can be used, When that setting ring is not used.

Construction: The locking pawl which fixes the set position of the setting ring is not

on the timer itself, but rather on a cover which can be mounted on that timer.

Result: The cover with the locking pawl on it is removed from the timer when the
setting ring is not being used. This prevents the locking pawl from interfering with

the operation of the dial.
Embodiment No.2

Objective : To make it impossible to change the settings on a dial-type timer except

in a fixed range.

Construction: Two setting rings are mounted on the perimeter of the dial in such a way
that they rotate as a single entity with the said dial. Each of the rings has a single |
molded tooth on its outer edge. A stop protrudes from the body of the timer which is
contacted by the a-forementioned teeth on the setting rings mounted on the dial. When

the teeth come in contact with the stop, the range of rotation of the said dial is

constrained. | NEPLACEMENT
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| ABSTRACT
DIAL-TYPE TIMER DEVICE
Effects: Two setting rings are set in positons which indié:ate tfxe upper and lower limits
of a dial’s rotation. When these rings are mounted on the perimeter of the said dial,
the settings achieved by the dial can be changed only within the range between the said

upper and lower Limits.

Embodiment No.3

Objective: To make it possible for a timing device to use a small a small capacity
power supply, to prevent the current from varying either during timing or when timing

is complete, and to make it possible to supply stable power to the time-limit circuit.

Construction: This timing device is constructed as follows. Time-limit circuit 1 and
output relay 2 are connected in series. Output relay 2 and dummy resistor 7, which has
virtually the same impedance as relay 2, are connected to this series circuit. Switching -
elements 8 and 9, which go on and off in opposite sense at a given time, are connected
in ﬁarallel to dummy resistor 7 and output relay 2, respectively. These switching
elements are made to switch on or off by the change of state of output switching

element 5.

FIGURE 3
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