HEATER DEVICE FOR AQUARIUM TANI.
’ This invention relates to a heater device fof an
aquarium tank for keeping or raising aquarium f£ish such as
tropical fish.. \

The = aquarium tank is provided with a heater
device for keeping the temperature of water in the tank

-optimum for the fish being kept. Beater devices of this

kind are classified roughly into three different types:
electronic thermostats, bimetal thermostats and auto-
heaters. A typical electronic thermostat comprises a
controller including a temperature sensor section to be
placed in the water, a resin case accommodating a control

~circuit and a temperature settlng section for setting the
‘temperature to be sensed by the temperature sensor

section, a heater unit having a heating filament sealed in
a- quartz glass tube, a sensor cord connecting the
temperature sensor section and the controller to each
other, a receptacle connected to the heater unit, a

-receptécle cord for connecting the receptacle and the

controller, and a power source plug and a power source
cord;'for connecting the receptacle and controller to a
commercial power source. A typical bimetal thermostat
comprises a controller having a temperature sensor
section, a4 temperature setting section a&@_g t%yperq;ure.
control sectlon accommodated in &% glass‘ tube, a heater

X

unit, a receptacle connetted to the’ heater un1t, and a

i




power source plug and a power source cord for connecti
the receptacle and the controller to a commercial pow
source, A typical auto-heater comprises a heater un
having a temperature control section serving concurrent
as a temperature sensor, such as a thermal reed swit
_presét to a predetermined temperature in advance, and
heat generator, and a power source plﬁg and a power sour
cord for supplying power to the heater unit. T:
temperature control section and heat generator are seale
in a quartz glass tube. '

Of the above prior art heater devices, ¢t}
electronic and bimetal thermostats are constructed wit
the controller and heater unit as separate components, ar
places for installing them have to be provided in the tar
in advance. The controller and heater unit thus pos
accommodation and. installation space problems in a cas
where the heater device'is used for a compact tank i
which such accessories as a filter pump and a
illumination system are built in as integral components
The auto-heater has a comparatively small size thanks ¢t
the integrétion of the temperature control section and th
heater unit. On the demerit side, however, it does no
allow the preset temperature to be changed, its seale
temperature control component has low power capécity, an
it does not allow a high capacity heater to be used
Therefore, limitations are imposed on the use of this typ
of heater device. '

An object of this invention is to provide
heater device for an aquarium tank, which is small in siz
but permits use of a high capacity heater and ready prese
temperature changes.

According to this invention, there is provided
heater device for an aquarium tank, comprising a heatin

section, a temperature sensor section including a contro.
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section, and a power source plug for connecting the heater
section and the temperéture sensor section to a commercial
power source, the heater device being characterised in:
that the heater section and the temperature sensor section
are integrally accommodated as components in . a heat-
resistant accommodating member to constitute a heater
unit, - that the temperature sensor section includes a
temperature setting section for sétting the response
temperature of the temperature sensor section, that the
temperature setting section is built into the power source
plug to constitute a power source plug unit, and that the
heater unit and the power source plug unit are connected
to each other by a cord.

With the above heater device according to the
invention, in which the heater section and the temperature
sensor section including the control section are
accommodated as integrated components in the heat-
resistant accommodating member while the temperature
setting section for setting a sensitive temperature of the
temperature sensor section is built into the power source
plug, no space for installing a controller is needed. The
heater device thus can be used for compact tanks. In
addition, although the heater unit and the temperature
sensor section are accommodated in the same housing
member, they are disposed in different chambers. It is
thus possible to .use a high capacity heater, and the
heater device can be used for large-sized tanks as well.

The above and other objects and features of the
invention will become more apparent from the following
description when the same is read with reference to the
accompanying drawings, in which: '

’Figure 1l is a plan view, partly in section,
showing one embodiment of the heater device according to

the invention;



Figure 2 1is a sectional view showing a power
source plug unit of the heater device shown in FPigure 1;
and

Figure 3 1is a circuit diagram of the heater
device shown in Figure 1.

Referring now to the drawings illustrating one
embodiment of the heater device for an aquarium tank
according to the invention, the heater device 1 comprises
a heater unit 5 ‘including a heater section 2, a.
temperature sensor sectioq 3 and a control section 4 for
conitrolling the heater section 2, a power source plug unit
7 including a temperature setting section 6 for setting
the temperature to be sensed by the temperature sensor
section 3, and a cord 8 for electrically connecting the
heater unit 5 and the'power source plug unit 7.

The heater unit 5 comprises a tubular member 9
of a heat-resistant material such as a ceramic. The
interior of the tubular member 9 is divided by a pair of
first and second partitioning members 22 and 23 into a
pair of first and second chambers 5a and 5b. The heater
section 2 comprises a heating filament 12 accommodated as
a heat source in the first chamber 5a. The temperature
sensor section 3 comprises a sensor element 21 and' a
control section 4. The sensor element 21 is accommodated
in the second chamber S5b to sense the temperature of the
water in the tank. The control section 4 controls the
power supplied to the heating filament 12. _

In the 1illustrated embodiment, the heating
filament 12 in the first chamber 5a is accommodated such
that it is folded to sandwich an insulating member 16 of
mica or 1like material. The space in the chamber 5a 1is
filled with insulating sand 17. The chamber 5a has its
free end portion closed by a shield member 18 and a
partitioning member 19, and a cap 10 filled with silicon_



20 is fitted on the free end portion to prevent intrusion
of water into the chamber S5a. '

A lead wire 13 passes from the control section 4
of the temperature sensor section 3 in the second chamber
sb through the first and second partitioning members 22
and 23 and into the first chamber 5a. The lead wire 13 is
insulated by a glass tube 15 and has its free end
electrically connected by a pressure connector l4 to one
end of the heating filament "12. _

Figure 3 shows an example of the circuit of the
control section 4. As shown, the circuit includes an IC
25 and a triac 26. The gate of the triac 26 is triggered
via the 1IC 25 for controlling the power supplied to the
heating filament 12 in accordance with changes in ‘the
resistance of the sensor element-21. . Returning to Figure
1, the second chamber 5b has its free end portion closed
by a sealing cap 11 fitted thereon. One end of the cord 8
is inserted into the cap 11, and the cap 1l is filled with
silicon 24 to reliablf prevent intrusion of water into the
second chamber S5b. Heat generated in the heater section 2
is blocked by the two partitioning members 22 and 23 so
that it will not be directly conducted to the temperature
sensor section 3. ' |

As shown in Figure 2, the power source plug unit
7 includes a power supply plug section 7a which can be
inserted into a commercial power supply receptacle. The
unit also has a splittable case 27 which accommodates a
variable resistor 28 for setting the temperature to be
sensed by the sensor element 21, the resistance of . the
variable resistor 28 being variable by an external
operation. In the illustrated embodiment, for example, an
operating member 29 having an engagement groove 29a . is
fitted on a shaft of the variable resistor 28. The

resistance of the variable resistor 28 is set to a value



corresponding to a preset temperature to be sensed by
turning a screwdriver or like tool fitted in the
engagement groove 29a through an operation hole 30 formed
in the case 27. The case 27 is suitably provided with a
mark 31 as an index for temperature setting (Figure 1).
The operating member 29 may further have a portion
projecting outward from the case 27 so that it can be
operated directly with the fingers.

The variable resistor 28 is provided as a chip
component on a printed circuit board 32. The printed
circuit board 32 is formed with a circuit in whiéh one of
the terminals of the power supply plug section 7a, the
variable resistor 28 for temperature setting and the
sensor element 21 are connected in series. In the
embodiment shown in Figure 3, a variable resistor 33 for
initial adjustment is connected in series with the
variable resistor 28 for temperature setting to permit the
temperature setting to be readily carried out. Further, a
neon tube 34 is provided on the printed circuit board 32
and connected in paréllel with the heating filament . 1l2.
Thus, when the heating filament 12 is being supplied with
- power, the neon tube 34 emitsilight through a window 35
(Figure 2) formed in the case 27, thus providing a visible
indication of the operating state of the heating filament
12.

When using the heater device 1 having the above
construction, the heater unit 5 is disposed horizontally
near the bottom of the tank, and the cord 8 is secured to
a glass plate inner surface with securement members 36,
which may be suction cups provided on the <cord 8 at
intermediate positions thereof. Then, the response
temperature of the sensor element 21 of the temperature
sensor section 3 is set to a desired value by turning the
operating member 29 of the variable resistor 28 in the



power source plug unit 7, and the plug section 7a is
inserted into a receptacle (not shown). As the sensor
element 21, it is advantageous to use a thermistor.

When the temperature of the water in the tank
becomes lower than the preset temperature, the resistance
of the sensor element 21 increases to cause the triac 26
to conduct via the IC 25, thus supplying power to the
heating filament 12. With the power supplied to it, the
heating filament 12 generates heat to elevate the water
temperature. While power is supplied to the heating
filament 12, the neon tube 34 provided in the power source
plug unit 7 emits light. Thus, the state of conduction of
the heating <filament 12 can be confirmed through the
window 35. As the water temperature rises to the preset
temperature, the resistance of "the sensor element 21
decreases. With this change in the resistance, the triac
26 is made non-conductive via the IC 25, Ehus
discontinuing the power supply to the heating filament 12.

As explained above, the supply of power to the
heating filament 12 of the heater section 2 is controlled
in accordance with the operation of the temperature sensor
section 3. In this way, the temperature of the water in
the tank can be maintained at the preset tempefature. |

In the above illustrated embodimént, the heater
unit 5 comprises the heatér section 2 and the temperature
sensor section 3 accommodating the control section 4 and a
thermistor as the temperature sensor element 21. However,
it is also possible to accommodate the control section 4
in the power source plug unit 7, while providing only the
heater section 2 and temperature sensor element 21 in the
heater unit 5.

- While the invention has been described in
conjunction with the illustrated embodiment, the

embodiment is by no means limitative, and various changes



and modifications are possible without departing from the
scope of the invention as set forth in the appended
claims. For example, it is possible to replace the
heating filament used in the heater section with another
type of heating element such as a ceramic heater or to
replace the triac with a different switching element.

As has been described in the foregoing, - the
heater device accordihg to the invention has a heater unit
in which a heater section and a temperature sensor section
are integrally accommodated as components in a heat-
resistant tubular member, and a power source plug unit
including a built-in temperature setting section. Thus,
since, unlike in the prior art devices, there is no need
for a separate controller in the tank, no installation
space problems arise and the heater device can be readily
used with a compact tank. Further, since the temperature
setting section 1is provided inside the plug unit, the
temperature setting operation is facilitated and the
likelihood of this section being wetted by water at the
time of the c¢leaning the tank or water replacement is
substantially eliminated, thus ensuring a high degree of
safety. Further, while the heater section is provided
integrally with the temperature sensor section, it is
substantially independent, and thus may have a high heat
capacity.
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Claims:

1. A heater device (1) for an aquarium tank,
comprising a heating section (2), a temperature sehsor
section (3) including a control section (4), and a power
source plug for connecting said heater section and said
temperature sensor section to a commercial power source,

said heater device characterised in:
that said heater section and said temperature sensor
section are integrally accommodated as components in a
heat-resistant accommodating member (9) to constitute a
heater unit (5),

that said temperature sensor section includes a
temperature setting section (6) for setting a response
temperature of said temperature sensor section,

that said temperature setting section is built into 'said
power source plug to constitute a'power source plug unit
(7), and

that said heater unit and said power source plug unit are
connected to each other by a cord (8).

2. The heater device according to claim 1,
characterised in that the interior of said heater unit is
divided by a partitioning member (22, 23) into a first
chamber (5a) and a second chamber (5b), that said heater
section 1is accommodated in said first chamber and that
said temperature sensor section is accommodated in said
second chamber. ' '

3. The heater device according to claim 1,
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characterised in that said control section (4) is provided
in said power source plug. '

4. The heater device according to claim 3,
characterised in that said control section (4) is a
control circuit including an IC (25) and a triac (26).




