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1sHEATER D CE FOR AQUARI UM TANK This invention relates to a heater device
for an aquariumtank for keeping or raising aquariumfish such as tropical
fish. The aquarium tank is provided with a heater deV|ce =1[¢)
the tenperature of water in the tank optimum -for the i
Heat er devices of this kind are classified roughly |‘ -
types: electronic thernostats, bi+4retlal 4+ hernostats a :
typical electronic thernostat conprises a controllie 0di ng a

t enperat ure sensor section to be pl_ged in the water, a resin case
accommodating a control circuit and a tenperature settlng section for

setting the tenperature to be gﬁensed by the tenperature sensor

section, a heater unit having ating filanment sealed in a quartz glass
t ube, a sensor cord connec Mthe tenperature sensor section and the
controller to each other, a recepd%gTe connected to the heater unit, a
receptacle cord for connecting the receptacle and the

-

HEATER DEVICE FOR AQUARIUM TANI.
’ This invention relates to a heater device fof an
agquarium 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

unit, a receptacle connetted to the’ heater un1t, 'and a
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. controller, and a power source plug and a power source cord f_
" connecting the receptacle and controller to a commerci al :
typi cal binmetal thernostat conprises a controller _b@ﬂ?’
tenperature  sensor section, a tenperature setting s \
tenperature control section acconnDdated in a gl assy teie, @ﬁ?

receptacl e connected to the heater unit, ,and a owe ource plug and
a power source cor-the receptacle and t%e controll 0 a commerci al
power sour ce. A typical auto-heater conprises a heater unit having a

tenperature control section servin concurrentl¥ as a tenBerature sensor,
such as a t hBPMEL r SAPISH R DrAt2 (RO hr BARFEPNFREE £RRpeFRPDES Sitn _
advance, andtaeheate qggrtarclier anﬂuthbrxwwxrsbuécetplugcamdeacmamerpsmurce

cont ol sect POR AT el guAr b e S EREr B TP L BGsr f> DAY LD,
: 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.

Sheet Has Been Reﬂlaced
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Of tﬁe above prior art heater devices, the electronic and binetal
“thermpstats are constructed with the controller and heater unit as separate
conponents, and places for installing themhave to be provided in the tank
in advance. The controller and heater unit thus pose acconmodati on
and installation space problens in a case where the heater device is used
for a conpact tank in which such _acgessories as a filter punp and
an illumnation systemare built in as integral conponents. The auto-heater
has a conparatively smal | size thanks to the ihtegration of the tenperature
control n and th heat er_unit [

: th , t
does not a SWie §Pes & q%ﬁﬁﬁw%ﬁ%ﬁ%?téy%% gﬂﬁnﬁganngéngeﬁpgd Fé rera!ture
cont rol cospoNaMmImnﬁIuhﬂrhnmgenzﬂuxétqensmd sectlbes nhot aakbawea cliiagh

capact 1y healet | adi dised NSl re ald [LLALERS BherhIDRREdAn e uoe

S
of this t heater device nven I on provi de a
heat er devtbetfGheameﬁﬁﬁn|Qﬂﬂﬁkﬂﬂganﬂn¢#ﬁreeBnatatﬂnes$zeSQQtSpsﬁﬂpms use

of a high gapacijhytehgahaly antdhabadiESelas components in . a heat-
resistant accommodating member to constitute a heater
unit, - that the temperature sensor section includes a
temperature setting section for setting 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;



Lenpérature changes. According to this invention, there is provided a
heat er device for an aquariumtank, conprising a heating section, a

t enperature sensor section including a control 3 section, and a power
source plug for connecting the heater section and the tenperature sensor
section to a comercial power source, the heater device being characterised
in: that the heater section and the tenperature sensor section are

i ntegrally acconmpdat ed as conponents iR a4heat- resistant accommodati ng
menber to constitute a heater unit, that the tenperature sensor section
includes a tenperature setting section for setting the response tenperature

of .the tenperature sensog;ggebi 08, 1hah LBeciBARE' F4We shMindy SECigdWRs S
built into the power source plug to constitute_a power source pl.u unlt

‘and that the meeiefe urPtudnyttheopolibe B8akes BPM@CGnFP°§Pe1€bﬁ 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_



t,0 each other by a cord. Wth the above heater device according to the

I nvention, in which the heater section and the tenperature sensor section
including the " control section are acconmmodat ed as integrated
conponents in the heat - resi stant accommodating nenber while the
tenperature setting section for setting a sensitive tenperature of the
tenperature sensor section is built into the power source plug, no space
for installing a controller is needed. TheSheater device thus can be used
for conpact tanks. In addition, although the heater unit and the
tenperature sensor section are accomodated in the sanme housi ng nenber,

they are di SPOEEdiEanEEEEr oRt thBapBeesSend blrtiiont s preseiny e int nissi n
hi gh capacity heater, and thg heaFer devi_ce can be used for |arge-sized .
tanks as wel | .°fFh€2585vEPERdEBENERPABBEECP8 and features of the invention
wi Il becone nore apparena feadt wheef aBl passgsd€Exom thieorcomtarolt reectaimm i

read with ref epence,bOrbiBedaeaiRaBLhEgr Aty 3 Itnd s fddi Crarise A

pl an vi ew, par? y s
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



show ng one enbodi ment of the heater device according to the invention;
4 Figure 2 is a sectional view show ng a power source plug unit of the
heat er device shown in Figure 1; and Figure 3 is a circuit diagramof the
heat er device shown in Figure 1. Referring nowto the drawings illustrating
one enbodi nent of the heater device for an aquariumtank according to the
I nvention, the heater device 1 conprises a heater wunit 5 including a
heater section 2, a tenperature sefisof s&ction 3 and a control section
4 for controlling the heater section 2, a power source plug unit 7
including a tenperature setting section 6 for setting the tenperature to be
sensed by thedmnpepatding sepsoraspresen Bempadabucer Ho8 ber sleasad cdy y
connecting trghrning a screwdriver or 1like 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 1in paréllel with the heating filament . 12.
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



heater unit 5 and the power source plug unit 7. The heater unit 5 conprises
a tubular nenber 9 of a heat-resistant material such as a ceramc

The interior of the tubular nenber 9 is divided by a pair of first and
second partitioning nmenbers 22 and 23 into a pair of first and second
chanbers 5a and 5b. The heater section 2 conprises a heating filament 12
accomobdated as a heat source in the first chanber 5a. The tenperature
- sensor section 3 conprlses a sensor elemedt 21 and a control section 4.

The sensor elenent 21 is acconmopdated i'n the second chanber 5b to sense the
tenperature of the water in the tank. The control section 4 <controls
trr:g Sower sumvﬁ@ﬂ L@omheeh;agfhgg tnianmgnt kA4 Ithe pPhag isdatstorat etk  is
enbodi nment t he atin i.n t h first .cha S
accommodat ed HRRHF Y%‘gt ??g?s‘l’lf Tr%sgt%él ﬁhé’ﬁ"ﬁ)nsurg‘tl ng:%néerrbsensoé of
mca or |ikelememtil, itThe Qp&eatasephs tloamiser aS&heirmifstidrad with

 nsutating sand 17. = TRfefNaPRE! tefplaaturls olff EhePUALRY Wih dHsAUhdN 2
shield nmenber 18 and partitioning , a cap filled wth
silicon 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



520 is fitted on the free end portion to prevent intrusion of water into
the chanber 5a. A lead wire 13 passes fromthe control section 4 of the
tenperature sensor section 3 in the second chanber 5b through the first and
second partitioning nmenbers 22 and 23 and into the first chanber 5a. The
lead wire 13 is insulated by a glass tube 15 and has its free end
electrically connected by a pressure connector 14 to one end of the heating
filament 12. Figure 3 shows an exanpl e-of 8the 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 IC 25 for controlling the power

supplied to taeaheﬁbaaglfchlt%aat a%% bld s34 £2/ed 31¢h ot raetﬁh&nﬁeﬁ; ifirdoethe
resi stance of the sensor el enent Returning to Fi gure the secon(fl 4

chanber 5b ha8°PP& fPEe &RE pbPFPBﬁlepoéédset forth

claims. For example, it 1is 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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hy a’sealing cap 11 fitted thereon. One end of the cord 8 is inserted into
the cap 11, and the cap 11 is filled with silicon 24 to reliably prevent
intrusion of water into the second chanber 5b. Heat generated in the heater

section 2 is bleeked—by—thetwo—partitioning nenbers 22 and 23 so that it

shown in Figure

ce plug unit 7 includes a power supply

will not be di rectlﬂ conduct %ﬂ the tenperature sensor section 3. As

pl ug section 7a

recept acl e.

L

rted i-ntma <omrerci al power supply

The unlt also has a splittable case 27 which accommobdates a

variabl e resistor 28 for setting the tenperature to be sensed by the sensor

el ement 21,

by an

ext er nal

the resistance of the variable resistor 28 being variable

operation. In the illustrated enbodi nent, for exanple, an

operating nenber 29 having an engagenent groove 29a is fitted on a shaft

of the

vari abl e

resi stor 28. The resistance of the vari able resistor

28 is set to a val ue

Claims:

1. A heater device (1) for an aquarium tank,

comprising a heating section (2), a temperature sensor

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,

that

said heater device characterised in:
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).,
that

and
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,



6 correspondlng to a preset tenperature to be sensed by turning a
screwdri ver QL—_LLK___LQQ%_g%L;%ed in the engagenent groove 29a through
an operation hole 30 forme e case 27. The case 27 is suitably

provi ded with Lﬂ,’mmmm i ndex for tenperature setting (Figure 1).
The operating ”ﬁﬂ Fﬂ ther have a portion projecting outward
fromthe case 27 sb that® st +can be operated directly with the fingers.
The variable resistor 28 is provided as 40 chki p component on a printed
circuit board 32. The printed circuit board 32 is formed with a circuit
in which one of the termnals of the power supply plug section 7a, the

variabl e resbﬁi?&ctgglséériﬁegﬁﬁEaEHEQ c%%%&'ggse%QQOntqg)sng%&o¢¥

21 are connected seri es. embodi ment ~ shown in Figure a
vari abl e reS|§¥o$aB§ PBVanF?Péfe aéPﬂstnent is connected in series
W th the variable resistor 28 for tenperature setting to permt the

tenperature setting to Pe readihg carried qut. Further, a
. T 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).



neon tube 34 is provided on the printed circuit board 32 and connected in
parallel with the heating filanment.. 12. Thus, when the heating filanme
is being supplied with power, the neon tube 34 emts |ight throug@/;,gv

S

35 (Figure 2) fornmed in the case 27, thus providing a visible ing
the operating state of the heating filanent 12. Wen usi ng é’TE&ﬁ
device 1 having the above constructi oﬂ/Zt he heater unit '
horizontally near the bottom of the tank, and the cord 8 Ns secur®ed

gl ass plate inner surface with securenment nmenbers 36, mhic»/"i'be suction
cups provided on the cord 8 at internediate positi t her eof . Then,
the response tenperature of the sensor el enent ’-qﬁ&enperature

sensor section 3 is esired val ue by“Tur he oggrating menber
29 of the variablefresistor 8 in the 7 L
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3

‘powet source plug unit 7, and the plug section 7a is inserted

receptacle (not shown). As the:  sensor elenent 21, it is 2 to
use a thermistor. Wien the tenperature of the water in onBs

| ower than the preset tenperature, the resistance of" efrent 21
increases to cause the triac 26 to 2¢@nduct via the s suppl yi ng

power to the heating filanment 12. Wth the power suppFred to it, the
heating filament 12 generates heat to elevate the water tenperature. Wile
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 w ndow 35. As the
sensor el enent R1 decreases. Wth this change in the resistance,:the
triac 26 is ! made non- conductiye, via the IC 25, thus
di sconti nui ng the power Spply to t heating Tijl amrgt 12. As expl ai ned
above, the supgly of power o the hg@ting fila ¥Z of the heater section
 and

2 is control}éd i
o~ o ™ |
: | ' f
| - T !
T — T O =
o T G -
N ! b
. l |
I | |
] I | i
|
| ' |
|
I I : |
| |
| ! N—Dbwn— | :
| I l ]
I ! Te) : I
L\p) | ' T N I
. . | l |
| vl
o | I s st SRR EUNUUE B B
I N { i
LL l N s !
: '_% ]
~ |
o
| I
N |
L D J
R _j"“°°
- o -~
|
| |
| L. N |
I I i | ! l “\ m °
o - o~
L ~O--0a . LN
_q-f__"'ii:'__ _
| &
e~ -_—

* This Sheet Has Been 7ilaced

R



in dccordance with the operation of the tenperature sensor section 3. In
‘this way, the tenperature of the water in the tank can be maintained at
the preset tenperature. In the above illustrated enbodi nent, the heater
unit 5 conprises the heater section 2 and the tenperature sensor section 3
accommodating the control section 4 and a therm stor as the tenperature
sensor elenent 21. However, it is also possible to acconmbdate the control
section 4 in the power source plug unit 7, while providing only the heater
section 2 and tenperature sensor elenent 21 in the heater unit 5. Wile

the invention has been described in conjunction W th t he
illustrated -enbodi nent, the enbodinent is by no neans limtative, and
vari ous changes 8 and nodifications are possible without departing from
the scope of the invention as set forth in the appended

ABSTRACT

HEATER DEVICE FOR AQUARIUM TANK

A heater device for an aquarium tank includes a

heater section (2) and a temperature sensor section (3)

" which are integrally accommodated as components in a heat-

resistant accommodating member (9) to constitute a heater

unit (5). A temperature setting section (6) for setting

the response temperature of the temperature sensor section

‘is built in a powér source plug unit (7). The heater unit

and the power source plug unit are connected to each each
other by cord (8).

(Figure 1)
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cl ai ms. For exanple, it is possible to replace the heating filanment
used in'the ‘heater section with another type of heating elenent such as a
cerami c heater or to replace the triac with a different swntchlnq el enent .
As has been described in the.foregoing, the Substitiitedeheaie hecbivditRP& o the
I nvention has a heater unit in which a heater section and a tenperature
sensor section are integrally accommbdated as conponents in a heat-

resi stant tubular nmenber, and a power source plug unit including a
built-in tenperature setting section. Thus, since, unlike in the prlor
art devices, there is no need for aiseparate controller
|nstallat|on space problens arise and the heater ﬂv
wi th a conpact tank. Further, since the tenperat
provi ded inside the plug unit, the tenperature set oD al
facilitated and the likelihood of this section bei NgPRELTEL vt er
time of the cleaning the tank or water replacenent substantlally

el imnated, thus ensuring a high degree of safety. Further, while the
heater section is provided .

HEATER DEVICE FOR AQUARIUM TANK
i This invention relates to a heater device for an
aquarium tank for keeping or raising aquarium £ish such as
tropical fish. N

The aquarium tank is provided with- a \heatep
device for keeping the temperature of water in the ™ nk
optimum for the fish being kept. Heater devices of this
kind are classified roughly into three different types:
electronic thermostats, bimetal thermostats and auto-
'hedters. 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 settiﬁg 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 eadh
other, a receptacle connected to the heater unit, a
receptacle cord €for connectlng the receptacle and the
controller, and a power source plug and 2 power source
cord for connecting the receptacle and controller to a
commercial power source. A typical bimetal thermostat
comprises a controller haﬁing a temperature sensor
section, a temperature setting section and a temperature
control section accommodated in a glass tube, a heater

unit, @ receptacle connected to the heater unit, and a



|ntegrally with the tenperature sensor section, it is substantially

i ndependent, and thus may have a hi gh heat capacity. Cains: 1. A

heater device (1) for an aquariumtank, conprising a heating section (2),
a tenperature sensor section (3) including a control section (4 and a
power source plug for connecting said heategubﬁEﬂﬂéﬁhsﬁB 32 dulyehl ture
sensor section to a commercial power source, said heater, device

T

characterised in: that said heater seckion and said
section are integrally accommbdated as conponents
accomodat i ng nenber (9) to constitute a heater unig

b5 1 &y %
t enper at ur.e sensor %
(6) for s&t™y ¢ T)%n% u?eﬁﬁgratﬁ?g%f s?étlr&et EMHEr &C4r e

the receptacle and the controller to a commercial power
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source, A typical auto-heater comprises a heater unit
having a temperature control section serving concurrently
as a temperature sensor, such as a thermal reed switch
preset to a predeﬁermined temperature in advance, and a
heat generator, and a power source plug and a power source
cord for supplying power to the heater unit. The
temperature control section and heat generator are sealed
in a quartz glass tube,

Of the above prior art heater devices, the
electronic. and bimetal thermostats are constructed with
the controller and heater unit as separate components, and
places for installing them have to be provided in the tank
in advance. The controller and heater unit thus - pose
accommodation and installation space problems in a case
wyere the heater device is used for a compact tank in
which such accessories as a filter pump and an
illumination system are built in as integral components.
The auto-heater has a comparatively small size thanks to
the integration of the temperature control section and the
heater unit. On the demerit side, however, it does not
allow the ~preset temperature to be changed, its .sealed
temperature control component has low power capacity, and
it does not allow a high capacity heater to be used.
Therefore, limitations are imposed on the use of this type
of heater device.

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

According to this invention, there is provided a
heater device for an aquarium tank, comprising a heating
section, a temperature sensor section including a control



//fﬁgzg-éhid tenperature setting sectign is built into sgid-pew
plug to constitute a power source- plig untt:(7), and t Eﬁg?@ﬁ

and said power source plug unit are connected to each ather b‘

2. The heater device according to claim 1, characheikse ;

interior of said heater unit is divided by a partitioni \g—rewH

into a first chanber (5a) and a second chamb&ukstityte sheat s

section is accommpdated in saikd first chanber and that said tenperature

sensor section is accommodated in said second chanber. 3. The heater

device according to claim 1, - 10 - characterised in that said control

section (4) is provided in said power g$firce plug. 4. The heater
devi ce according to claim 3,
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charhcf%rised in that said contro

including an IC (25) and a triac (26).
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