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1 e ’ LIQUID—TYPE TRANSFORNERLESS THERNAL EVAPCRATI NG DEVI CE
The present invention relates to a |iquid-type tﬁernal evaporating device
.thCh evaporates a thermal evaporating ajent by using a positive
tenperature coefficient therm stor in a heater to be heated and further,

LIQUID-TYPE TRANSFORMERLESS THERMAL EVAPORATING DEVICE

- The present invention relates to a liquid-type thermal evaporating
devicq which evaporates a thermal evaporating agent by using a positive
temperature coefficient thermistor in a heater to be heated and further,
relates to a liquid—type.thermal evaporating device which does not cause a
difference in consuming time of fhe thermal evaporating agent even when it is_
heated within the range of voltage from 100 ¥ to 240 V of commercial electric

source.,

As shown in Fig. 8, a liquid-type thermal evaporating device has such
a constitution that a core 8 for sucking up a thermal evaporating agent is put
into a tank 6 which is filled with the thermal evaporating agent a heater unit
9 is provided on the 01rcumference of the core 8 which projects on the tank 6;
an electric power is applied to the heater unit 9 to be heated; the caused heat .
is transmitted to the core 8; and the thermal evaporating agent sucked up in the
core 8 is évaporated and is evaporatingly discharged in a room.

Heater units used in the usual liquid-type thermal evaporating devices
are incorporated with a positive temperature coefficient thermistor and the
positive temperature coefficient thermistor changes its exothermic temperature .
in proportion to an applied voltage. '

The léquid-type thermal evaporating device makes a heater unit heat by

using a commercial electric source. The voltage of the commercial electric
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relates to a liquid-type thernal évaporating devi ce whi ch does not cause a
diffference in consumng tine of the thernmal evaporating agent even when it
i's heated within the range of voltage f2om 100 V to 240 V of commeTci al
el ectric source. As shown in Fig. 8 a liquid-type therm
evaporating device has such a constitution that a core 8 for sucking up a
t hermal evaporati ng agent is put into a tank 6 which is filled with the
Ci Tt cunt or nceUERe § eﬁ‘%@Eé ok With pitofasons 5P Fesnfaien o, thesfoeideter 220 ¥
pover 15, 200 8 0 1SSt L e b B T ot
the core 8 doﬁnf‘r\{gg%sgg Gf;f?e %ﬁﬁ. 'volt%\égg %rfafdﬂngl.%d deﬁ orgﬁs d and 240V or the
voltage of the commercial electric source.
For example, it has been said that the exothermic temperature caused
when the positive iemperature coefficient thermistor for 100 V is applied with
220 V rises more than 7 C in comparison with a case that the éxothermic
temperature coefficient thermistor is heated at 100 V of the applied voltage.
When the exothermic temperaturé rises more than 7°C from a preset
temperature, the evaporating amount of the thermal evaporating agent is
abnormally increased and thus, it can not satisfy the predetermined days of the
consuming term of the thermal evaporating agent filled in a tank. Por liquid-
type thermal evaporating device for an export to countries in wﬁich the voltage
of the commercial electric source is used at 220 V or 240 V, it can be dealt
with by incorporating a heater unit exclusively used for 220 V or 240 V in such
a device. On the other hand, for the devices for export to a part of the
countries in the world in which the both voltages of 100 V and 220 V or 100 V
and 240 V are used, it is actual circumstances, as shown in Fig. 8, to equip a
transformer 15 on a bottom 1id 1 to which a tank is provided and fﬁrther, to
provide a switch for changing over a voltage of a transformer (n6t shown) and
use a transformer 15 according to the necessity.
However, the transformer used in the above-mentioned object has rather
large volume (e.g., 40 x 26 x 30 mm). PFor this reason, the bottom lid 1 is

required to have a size in which the both the tank 6 and the transformer 15 can

be placed and as a result, it is obliged to increase the weight and the volume
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Heater units used in the usual |iquid-type thermal evaporating devices
i ncor por at ed ‘With a positive tenperature coefficient thernmistor and the
positive tenperature coefficient. therm s3or changes its exothernic

.tenperature

in proportion to an applied voltage:- The |iquid-t

thermal evaporating device nmakes a heater unit heat by wusing a comrerci
el ectric source. The voltage of the commercial electric '

2

of a device body of the thermal evaporating device.
In this connection, Japanese Utility Model Publication No. Hei 1-40617

discloses an electric soldering iron which is used in both Jépan and U.S.A, by

are
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using a positive temperature coefficient thermistor. However, this iron is only

intended not to cause the breakdown of Joule heat until high voltage by
improving the withstand voltage of the positive temperature coefficient
thermistor, but not to intend to reduce the difference of the temperatures at

exothermic temperatures at 100 V of an applied voltage and at 220 V.

The object of the present invention is to_provide a liquid-type
transformerless thermal evaporating device which has small temperature

difference of exothermic temperatures in spite of the degree of applied

voltages and thus, does not cause the difference in consuming time of a thermal '

evaporating agent according to applied voltages.

In the liquid-type transformerless thermal evaporating device
according to the present invention, a device body and a heater unit are combined
and the heater-uﬁit is supplied an electricity to be heated so as to evaporate
a thermal evalorating agent in a tank equiphed in a device bddy of the liquid-
type transformerless therﬁal evaporating device.

The device body holds the tank filléd ﬁith the thermal evaporating
agent at a predetermined position.

The heater unit is held on the tank and heat a core for sucking-up the
thermal evaporating agent and which is pull out from the tank, said heater unit

haviag a transformerless exotherﬁic body.
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source is unified at AC 100 V in Japan. Sone countries in the world use
220 V or 240 V as the voltage of the commercial electric source. A part of
tthe countries uses the both voltages ofg 100 V and 220 V or 100 V and 240 V
of the voltage of the conmmercial electric source. For exanpl e,

it has been said that the exothermc tenperature caused when the positive
tenperature coefficient thermstor for 100 Vis applied with 220 V rises
more than 7 [err]C in conparison with a case that the exothermc

t enperature coeffici &t traesfvrpentesissermheeniatbodDd sVa afostihévegphpem ture

vol t age. . . _Wen the exothernmc tenperature rises nore than 7[err]C
froma presepeftichpnd Sherméstarnand $hg) v htasacurmenincharacterd stitetherieof has a

rati ng agent is bnor mal | i ncr eas and us, it can not satisfy the
g\rlgggt er ni %é-&ge T range of at least 1%8 V to %4% V of applied voltage, whigh

satisfies the conditions of

Vx + Iy = a (a is constant)
in orthogonal coordinates in which a longitudinal axis is a voltage Vx and a
lﬁteral axis is a current ly,

As shown in Fig. 1, a positive temperature coefficient thermistor
(manufactured by OHIZUMI MFG. CO., LTD. in Japan; product name: PGOD-202YP5,
hereinafter referred to as “transformerless exothermic body”) which is sintered
at 1350°C for two hours by adding 0.1 % by weight of S5i0z and 0.020 ¥ by weight
of Mn to (Bao. ssePbo. 1050, 04Yo. 004) Ti1. 00005 Shows a sudden standing-up of
temperature-resistance characteristic after the Curie point (Tc). This respect
is exemplified by Fig. 2 in that when the positive temperature coefficient
thermistor is caused to heat above Tc, the current value is suddenly decreased
in inverted proportion to the voltage value even though the applied voltage is
increased and thus, .it can be considered that the increase of elecfric power is
suppressed. The voltage-current characteristic thereof is damped in extreme
proximity to a linear line of 45 ° at the région of containing 100 V to 240 V
of applied voltage, as shown in Fig. 2. Namely, it has been found that damping
characteristic which satisfies the relationship of

Vx + Iy = a (a is constant)
in orthogonal coordinates in which a longitudinal axis is a voltage Vx and a
lateral axis is a current Iy. In Figs. 1 and 2, characteristics of the

conventional thermistor elements are shown as broken lines form the comparison.

This Sheet Has Been Reﬁlac

T




v

consum ng termof the thernmal evaporating agent filled in a tank. For
liquid- type thermal evaporating device for an export to countries in
whi.ch t-he voltage of the comercial elestric source is used at 220 V or
240 V, it can be dealt wth by incorporating a heater unit exclusively.
used for 220 V or 240 V in such a device. On the other hand, for the
devices for export to a part of the countries in the world in which the
both vol tages of 100 V and 220 V or 100 V and 240 V are used, it. is actual
ci rcunstances, as shown in Fig. 8, to equip a transformer 15 on a bottom
lid 1 to which a tangk is provided and further, to provide a switch for
changi ng over a vol f§eRFdéRe for the, trassfrrmerlass exodbarmia rhedy weeording hosths ner

,éL ﬁééggg;g[ %ﬁ%ﬁ%&hggveggftggfuih%é?pplégql]é{pltageng}/_e\e \{&{ v :}nge24b r‘ggss fsggwrnraeirn isge.dZ,I n
the change of consumptions of electric power, P = VI, is small and therefore,
there is not almost difference in the exothermic temperatures in the range of -
100 V to 240 V of applied voltage. In other words, the heating temperature is
constant and even when the heaéer unit is heated at 220 V or 240 V or heated at
100 V, the time of all consumption of the thermal evaporating agent filled in
the tank does not vary by the difference of voltages applied to the heater unit.

Therefore, the use of a transformer becomes unnecessary and the devicé body
can be made small in size and can be lighteped in weight. |

As described above, according to the present invention, the exothermic
temperature of the heater unit can be kept almost constant in 100 ¥, 220 V or
240 V of the applied voltage and therefore, there becomes no necessity of
incorporating a transformer for lowering a voltage in a device body unlike the
conventional dévices. Thus, the products for export and the products used in
Japan can be manufactured by the same way and further, can be made in a sﬁall_
size and be lightened in its weight. When an existing device body for an export
is used, a space in the cover from which the transformer is removed can be
‘'utilized as a space for housing a distribution of electric source.

Moreover, according to the present invention, since the incorﬁoration
of the transformer becomes unnecessary, distribution circuits themselves which
are accompanied with the establishment of the transformer become unnecessary
and therefore, the structure can be simplified and the manufacturing Steps and

assembling steps can be reduced.
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| arge volume (e.g., 40 x 26 x 30 nm). For this reason, the bottomlid 1

required to have a size in which the both the tank 6 and the transforner
¢an be placed and as a result, it is obdiged to increase the weight and

t he vol ume
devi ce.

of a device body of the thermal evaporating

I'n this connection, Japanese Wility Mdel Publication

No. Hei 1-40617

Figure 1 is a view showing a temperature-resistance characteristic of
the positive temperature coefficient thermistor.

Figure 2 is a view showing a voltage-current characteristic of the
positive temperature coefficient thermistor.

Figure 3 is a front-longitudinal cross-sectional view showing one of

the examples of the present invention.

Figure 4 is a partially sectional plan view showing a status of fixing

a heater unit.,

i's
15

Figure 5 is a front-longitudinal cross-sectional view showing another -

example of the present invention.

Figure 6 is a front-longitudinal cross-sectional view further showing
another example.

Pigure 7 is a front;longitudinal cross-sectional view still further

showing another exmaple.

Figure 8 is a view showing a structure of the conventional liquid-type -

thermal evaporating device.

Now, the present invention is described in detail referring to the
attached drawings. Fig., 3 shows a liquid-type transformerless thermal

evaporating device according to the present invention. The liquid-type

transformerless thermal evaporating device has a device body and a heater unit 3.

The body device houses a tank 6 filled with a thermal evaporating
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di scl oses an electric soldering iron which is used in both Japan and U S. A
by, using a positive tenperature coefficient thermstor. However, this iron
i's only intended not to cause the breakdown of Joule heat until high

vol tage by inproving the withstand voltage of the positive tenperature
coefficient thermstor, but not to intend to reduce the difference of the
tenperatures at exothernic tenperatures at 100 V of an applied voltage and
at 220 V obj ect, of the present invention is to-provjde

a |iqui d-typeent %PH‘?\@‘P?ﬂsrrbtr PE%pr@H%ﬁeﬁN“e@\PSW%R Wf’d Sifby dehaghs drtioms! idnh |
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time of a thel gBlice body of the thermal evaporating device and is provided with a power-
supply switch 5. The supporting frame 2 is integrally formed on the center of
the upper face of the bottom 1id 1.

The supporting frame 2 is opened at its one face and receives a tank 6
in the inside thereof through said opened portion so as to support.the tank 6
at the predetermined position in the device body. - The cover 4 regulates an
evaporatingly discharged amount of the thermal evaporating agent from the tank
6 and also takes a role of decoration. The cover 4 has_no bottom at its lower
face and has an opening 14 for evaporatingly discharging the thermal
evaporating agent at a part of its upper face to cover the supporting frame 2.
The no-bottom lower face of the cover 4 is covered by the bottoﬁ lid 1 so as to
be freely put on a lid.

The tank 6 is a container in which the thermal evaporating agent 9 is
filled and is inserted with a core 8 for sucking up the thermal evaporating
agent through an upper lid 7. A part of the core 8 is pulled out on the uppér
1id 7. _

The heater unit 3 is constituted in such a manner that a
transformerless exothermic body 10 is incorporated inside of a cylindrical case
11. & through-hole 12 is provided at tﬁe center of the case 11 and as shown in
Fig. 4, flanges 13 provided at two portion of the peripheral edge are screwed
on the upper face of the supporting frame 2. The through-hole 12 is a hole
through which the core 8 pulled out on the tank 6 passes.

In this example, according to the operafion of an power-supply switch
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-evaporating agent according to applied voltages. In the

li quid-type transformerl ess thermal evaporating device according to the.
present invention, a device body and a-hgater unit are conbined and the
heater unit is supplied an electricity to be heated so as to evaporate a
thermal eval orating agent in a tank equi pped in a device body of the
liquid- type transfornerless thermal evaporating device. The
devi ce body holds the tank filled with the thermal evaporating agent at a
pr edet er m ndd thesiowerygupply is turn on theensratethewlectricitelof heatehenitidk and
heat a core for sucking-up the thermal evaporating agent and which is
pul | out fr dhem hehe: trarsfosrardesscexodhermig tody &&vmn@edlew%rngmdr&eml@gsed and

exot herm . c body. :
theyfhermal evaporating agent drawn up in the core 8 is evaporated and

evaporatingly discharged outside of the device body through the opening 14 of .
the cover 4, In this case, the air taken from an air-intaking portion 16 of
the cover 14 rises up towards the opening 14 of the cover 4 which is warmed, so
that the evaporating discharge of the thermal evaporating agent can be
effecitively conducted.
Table 1 shows a comparison of time of consuming the whole amount of a
' thermal evaporating agent in cases that the heater unit.3 is heat-generated by
100 V of applied voltage and that the heater unit 3 is heat-generated by 220 V
of applied voltage. Liquid-type transformerless thermal evaporating device
which were used in the tests are listed below.
1) Transformerless exothermic body:
positive temperature coefficient thermistor manufactured by
OHIZUMI MFG. CO., LID. in Japan
Product name: “PGOD-202YP5”
The.prbduct is manufactured by forming patterns of arc-segments each
“having 1.34 cm in major diameter, 0.78 cm in inside diameter, 0.36 cm in
thickness and 100 * at éentral'angle and sintering the patterns at more than
1330 ¢ for 2 hours. The both faces of the pattern are provided with
electrodes and a pair of thermistor elements which is sandwitched between
terminal fittings, which is housed in a case of the heater unit 3. Ten pieces
were optionally selected among the products which were manufactured in mass

production as the positive temperature coefficient thermistors (product name:
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4 The transfornmerl ess exothermc body is a positive
tenperature coefficient thermstor and the voltage-current characteristic
thereof has a region, over the range ofy at |east 100 V to 240 V of appl i ed
vol tage, which satisfies the conditions of W +1ly =a(ais
constant) in orthogonal coordinates in which a longitudinal axis is a

- voltage Vx and a

PGOD-202YP5). These ten pieces are named as specimens A to J.
2) Thermal evaporating agent:

liquid-type electric mosquito-fuge liquid (p?oduct name: Earth NO MAT

(registered trademark) for 30 days (30 days in use of 12 hours per day)
45 m of the liquid were filled in a tank.

Table 1 shows evaporating and diffusing time (hour) of thermal evaporating
agent at the time of 100 V being applied and at the time of 220 V being applied
wifh respet to the specimens A4 to J. The'difference is an evaporating time
difference of thermal evaporating agents at 100 V-applied voltage and 200 V-

applied voltage.

__\§
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lateral axis is a current ly. As shown in Fig. 1, a positive
tenperature coefficient thermstor (manufactured by OH ZUM MG CO., LTD.
Fn.Japan; product name: PGOD-202YP5, hegeinafter referred to as
"transfornerl| ess exotherm c body") which is sintered at 1350[err]C for two
hours by adding 0.1 % by weight of SiJerr] and 0.020 % by weight of M to
(Ba[err]Pb[err].Sr[err]Y[err])Ti[err]O[err] shows a sudden standi ng-up of

t enperature-resi stance characteristic after the Curie point (Tc). This
respect is exenplified by Fig. 2 in tfablesden the positive tenperature
coefficient thermstor is caused to heat above Tc, the current value is
suddenly decreased in inverted proportion to the voltage val ue even though
the applied voltage is increased and thus, it can be considered that the

i ncrease of electric power 1s

theraal sveprating sgent (.

specimen Rzs (KQ) 32?1::2 33?%2:2 difference

. ' of 100 Vv of 220 V

A 0.51 37 311 26
B 0.52 332 308 24
C 0.58 . 345 318 21
D 0.68 U3 315 - 28
B 0.74 | 362 330 32
F 0.80 1< I M0 33
G 0.88 376 342 34
H 0.94 393 »7T 36
I - 1.10 ' 396 360 36
J 1.41 . 418 381 37
average - 367 336 31

According to the result of the Table 1, the time for consuming the
thermal evaporating agent in every specimens was short in the case. of the
applied voltage of 220 V in comparison with the case of the applied voltage of
100 V. However, the difference of time was only 31 hours at the longest. As

" the evaporating times of the thermal evaporating agent were varied by the
influences of the kinds of the evaporating agents, room temperature, the

_distance between a core for sucking up the thermal evaporating agent and an

_—
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suppressed. The vol t age-current Characteristic thereof is danped in extrene
proximty to a linear |line of 45 at the region of containing 100 V to 240
V  of applied voltage, as shown in Fig. 13. Nanely, it has been found that
danping characteristic which satisfies the relationship of VX +
ly = a (ais constant) in orthogonal coordinates in which a |ongitudinal
axis is a voltage W and a lateral axis is a current ly. In Figs. 1 and 2,
characteristics of the conventional therm stor elenents are shown as
br oken | i neexpthepmichbodyorthemeasumements were conducted in the same conditions as much
as possible. Therefrom, it was recognized that there caused the difference of
12 hours for consuming time of the whole liquid of 45 m¢ of the thermal
evaporating agent 9 if there is a difference of 1 C at the exothermic
temperatures of the applied voltages 220 V and 100 V. Therefore, if the
temperature difference is 7 °C, the difference of the consuming time is 84 hours.

Although Table 1 shows the comparisons in the applied voltage 100 V
and the applied voltage 220 V, the time of consuming the whole 1liquid was not
greatly varied in the case of 240 V of the applied volfage in comparison with
the case of 100 V of the applied voltage.

Examples of the thermal evaporating agent used in the present -
invention are various kinds of agents which are used for deodorization;
fragramce emittance, fungicide, repellence, prevention of mold, regulation of
plant growth, herbicide, insecticide, acaricide, anticide, borericide, and are
listed up below. |
Insecticidal and acaricidal agent:

* 3-aryl-2-methylcyclopenta-2-ene-4-one-1-yl1 dl-cis/trans-chrysanthemate -
(common name: allethrins, commercial name: Pinamin, manufactured by
' Sumitomo Chemical Industries, Ltd. in Japan (hereinafter réferred to
as "AA")
* 3-aryl-2-methylcyclopenta-2-ene-4-one-1-yl d-cis/trans-chrysanthemate
(commercial name: Pinaminforte, manufactured by Sumitomo Chemical
Industries, Ltd. in Japan (hereinafter referred to as “AB*)

* d-3-aryl-2-methylcyclopenta-2-ene-4-one-1-y1 d-trans-chrysanthemate

(cbmmercial name: Exylin manufactured by Sumitomo.Chemical Industries,
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5 According to the transformerl ess exotherm c body
according to the - present invention, when applied voltages are 100 V and
240 V as shown in Fig. 2, the change of2consunptions of electric power, P
= Vl, is small and therefore, there is not alnost difference in the
exotherm c tenperatures in the range of 100 V to 240 V of applied voltage.
I h other words, the heating tenperature is constant and even when the
heater unit is heated at 220 V or 240 V or heated at 100 V, the tine of

al | consunption oftd-hin Jerannthereinakier sefergedigerns MM ed in  the tank does

t vary by the_.di fference of voltages lied to the heater unit.
not vary by * 3-aryl-§—met ylcyclopenta- -ene—ig%ge-l—yl d-trans-chrysanthemate

(common name: biocarethrins, hereinafter referred to as “AD*)
* N-(3,4,5,6- tetrahydrophthalimide) -methyl dl-cis/trans-chrysanthemate
(common name: phthalthrin, commercial name: Neopinamin, manufactured
by Sumitomo Chemical Industries, Ltd. . in Japan (hereinafter ;eferred to
as “AE”)
* 5-benzyl-3-furylmethyl d—cis/traqs-chrysaﬁthemate
(common name: rethmetrin, commerciai name: Crisloﬁforte, manufactured by
Sumitomo Chemical Industries, Ltd. (hereinafter feferred to as “AF")
* 5—(2-ptopargyl)-3-fury1methy1 chrysanthemate
(common name: flasmetrin, hereinafter referred to as "AG")
* 3-phenoxybenzyl 2,2;dimethyl-3-(2’,2’-dichloro)vinylcycloprﬁpane carboxy-
late
(common‘name: permetorin, commercial name: Exmin, manufactured by
Sumi tomo Chemical Industries, Ltd., hereinafter referred to as “AH")
* 3-phenoxybenzyl d-cis/trans-chrysnathemate
(common name: phenothrin, commercial name: Sumithrin, manufactured by
- Sumitomo Chemical Industries, Ltd., hereinafter referred to as “AI")
* & -cyanophenoxybenzyl isopropyl-4-chlorophenylacetate
(Common name: phenvalelate, commercial name: Sumisaijin, manufactured
by Sumi tomo Chemical Industries. Ltd., hereinafter referred to as "AJ")
* (§)- a-cyano-3-phenoxybenzyl (IR, cis)-3- (2,2-dichlorovinyl)-2,2-dimethyl-
cyclopropanecarboxylate (hereinafter referred to as “AL")

* (R,S)- «-cyano-3-phenoxybenzyl (IR,1S)-cis/trans-3-(2,2-dichlorovinyl)-2,2-
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Therefore, the use of a transforner beconmes unnecessary and the device body
can be made small in size and can be |ightened in weight. As .
descri bed above, according to the present3invention, the exothernic .
tenperature of the heater unit can be kept alnobst- constant in 100 V, 220 V
or 240 V of the applied voltage and therefore, there beconmes no necessity
of -incorporating a transformer for |lowering a voltage in a device body
unli ke the conventional devices. Thus, the products for export and the
products used i ndimesyaye] apropenesenbordata (rarenp! tarerefarmedwioyasandP ur t her
can be made in a small, size and be Jightened inits I ght. Wen_an

exi sting devi ch¥poi@poophenpxybensyl d-cisé tnpganghrysanthemate; (hereipaidsy geferreinto
whi ch the transfor 5 is removed can be utilized as a space for housing a
di stribution ofaéfggtric sour ce.

+ 1-ethynyl-2-methyl-pentenyl cis/trans-chrysanthemate (hereinafter referred

~ to as “40") .

* 1-ethynyl-2-methyl-2-pentenyl 2,2-dimethyl-3- (2-methyl-1-propenyl)cyclo-
propane-1-carboxylate (hereinafter referred to as “AP*)

* 1-ethynyl-2-methyl-2-pentenyl 2,2,3,3-tetramethylcyclopropanecarboxylate
(hereinafter referred to as "AQ") |

* 1-ethynyl-2-methyl-2-pentenyl 2,2-dimethyl-3-(2,2-dichlorovinyl)cyclo-
propane-1-carboxylate (hereinafter referred to as “AR")

* Benfluslinplarestrin and isomers, analogues and derivatives thereof

* 0,0-dimethyl 0-(2,2-dichloro)vinylphosphate (hereinafter referred to as
“4S”)

* 0-isopropoxyphenyl methylcarbamate (hereinafter referred to as “ﬁT”)

* 0,0-dimethyl 0- (3-methyl-4-nitrophenyl) thionophosphate (hereinafter
referred to as "AU code”)

* 0.0-dietﬁyl-0-2—isopropyl—4-mgthyl-pyrimidine—(6)-thiophosphate

* 0,0-dimethyl S-(1,2-dicﬁarboethoxyethy1)-diotiphosphate |

Vermin-repellent: | ' |

* dimethylphthalate, 2,3,4,5-bis-(liz-butylénej-tetrahydrofuran,
2,3,4,5-bis- (A z-butylene) - tetrahydrofurfuryl alcohol,
N;N-diethyl-m-triamide (DET), diethylamide caprylate,
2,3.4.5-bis- (A .-butylene) - tetrahydrofurfural,

di-m-propyl—isocinchomerbnafe, secondary butylstyrylketone,
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Mor eover, according to the present invention, since the incorporation of
the transformer becones unnecessary, distribution circuits thenselves which
are acconpani ed with the establishnent ofsgthe transfornmer becone
unnecessary and therefore, the structure can be sinplified and the
manuf act uri ng steps and assenbl i ng steps can be reduced.

6

nonylstyrylketone, N-propylacetoanilide, 2-ethyl-1,3-hexandiore,

di-n-butylsuccinite, 2-butoxyethy1—2—fuffuridenacetate,

dibutylphthalate, tetrahydrothiophene, B-naphthél,

diaryldisulfide, bis(dimethylthiocarbamoyl)disulfide, etc.
Rodent-repellent:

* tetramethylthiuramdisulfite, guanidine, naphthalene cresol,
cycloheximide, zinc dimethyldithiocarbamate, cyclohexylamine,
N, N-dimethylsulphenyldithiocarbamate, etc.

Dog and cat-repellent: _

* 2,6-dimethyl-octadiene- (2,6)-al 8) (citral),
0,0-diethyl S-2-ethyl thioethyldithiophosphate (ETP),
0,0-dimeihyl S-2-isopropyl thioethyldiophosphate (MIP), etc.

Bird-repellent:

* 7 -chlorarose, 4-(methylthio)-3,5-xylyl-N-methylcarbamate,
4-aminopyridineanthraxinon, tetramethylthiuramdisulfide,
diallyldisulfide, etc.

Rodent-extermiator . _

* ANTU, monofluoro acetate soda, warfarin,_coumachlor, fumarin,
coumatetralylsilylocido, norvomide, N-3-pyridylmethyl-N’-nitrophenylurea,
endoside, & -naphtylthio urea, thiosemicarbazide, diphenacm, pival,
chlorophasinon, scillatoren, calciferol, etc.

Agent for preventing ant
* Belmetrin, Chlordane, etc.
Agent for preventing mold

* a-promocinnamic alhehyde, N,N-dimethyl-N-phenyl-N’- (fluorodichioro-
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Figure 1 is_é vi ew showi ng a tenperature-resi stance characteristic of the

positive tenperature coefficient thernistor. - Figure 2 is a view
showi ng a voltage-current characteristici®f the positive tenperature
coefficient therm stor. Figure 3 is a front-I|ongitudina

cross-sectional view showing one of the exanples of the present invention.
Figure 4 is a partlally sectional plan view showing a status of fixing a
heater unit. gure 5 is a front-|ongitudinal cross-sectiona

vi ew showi ng anwﬂ@ﬂthlwﬁﬁ%f”@ﬂe’t BEC.present inventi on.

Plant growth regulator
* 4-chlorophenoxy acetate, gibberellin, N-(dimethylamino)succinamide,
a-naphthylamido, etc.
Deodorator
* laurylic acid methacrylate (LMA), etc.
Perfume - |
* citral, citronellal, etc.

The above-described thermal evaporating agents are formulated in a
solution, - Solvent fof formulating the solution of the thermal evapofating'
agent is water and/or various kinds Qf organic solvents (inclusive.of
surfactant), typically, hydrocarbon solvents. Especially, it is preferable to
use fatty hydrocarbon having the boiling range of 150 to 350 C (paraffin
hydrocarbon and unsaturated fatty hydrocarbon). Among them, n-paraffin and
isoparafine are most suitable since they have no toxicity in use, no odor and
very less in risk of fire. The organic solvents other than the above-mentioned
hydrocarbon are glycerine, propylene glycol, methanol, acetone, xylene,.'
chlorcen, iso-propanol, chloroform, etc.

As the above-mentioned solvent solution may be used according to the

"kinds of - thermal evaporating agents to be used, there is no special limitation.
However, it is desirable to be adjusted to be normally about 0.2 to.10 % by
weight in the'coﬁcentrafion_of a thermal evaporafing agent, pfeferably, 0.3 to 8
4 by weight.

The above-mentioned thermal evaporating agents can be arbitorally

added with various kinds of additives such as an agent for preventing clogging,

—
- ———
—
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Figure 6 is a front-1|ongitudinal cross-sectional view further show ng

anot her exanpl e. Figure 7 is a front-Ilongitudinal cross-sectiona
view still further show ng another exmagle. . Figure 8 is a view
showi ng a structure of the conventional |iquid-type thermal evaporating
devi ce. Now, the present invention is described in detail:

referring to the attached drawings. Fig. 3 shows a |iquid-type

transformerl ess thernal evaporating device according to the present
i nvention. PAcEfifpglrilacnepping agentsmagranent d9F impeoviag evenpratingliglisehargingas

' . ni :
a device bOC}Xti%r,]da %egl e%tlr?gr agentt, p?érfume, etc. Examples of the agent for preventing

clogging are BHT and BHA. Examples of the'effect-increasing agent are
piperonyl butoxide, N-propyl izol, MGK-264, Sinepirin 222, Sinepirin 500, Recen
384, IBTA, S-421, etc. Examples of the agent for improving evaporatingly
discharging ratio are phenethylisothiocyanate, dimethyl himix acid.

Examples of the core for sucking up the thermal evaporating agent used
in the thermal evaporatiné device according to the present invention are felt,
cotton, pulp, nonwoven textile, asbestos, inorgamic molded substances, organic
molded substances, preferably, felt-made cofe, unglazed core, pulp-made core
and core made of inorganic molded substance. The core made of the inorganic
molded substance is, for example, prepared by solidifying a porcelian—porous-
inorganic fiber, glass-fiber inorganic fiber or asbesto inorganic fiber with a
binding agent such as gypsum or bentonite, etc. Moreover, the core made of the
inorganic molded substance may.be prepared by simply using kaolin, active china
clay, talc, diatomaceous earth, gypsum, clay, magnesium carbonate, perlite,
bentonite, alumina, silica, alumina silica, titanium, vitreous volcanic stone- -
sintered powder, vitreous volcanic ashe-sintered powder, etc. or using them
together with wood powder, charcoal powder, active charcoal, etc. which are
hardened by textile.size such as dextrin, starch, gum arabic, synthetic paste
CMC, etc. Especially preferable core for sucking up the thermal evaporating
agent is prepared by compounding 100 weigth part of the mineral powder and 10 to -
300 weight parts of the wood power or the mixture of the wood powder and the
equivalent weiéht of charcoal powder and/or active charcoal with the textile

size to be 5 to 25 ¥ by weight with respect to the total amount of the core for

[
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The body device houses a tank 6 filled with a thermal evaporating

agent 9 and keeps it at a predeterm ned position therein, and has a bottom

l'id 1. a supporting frane 2 and a coven74. The bottomlid 1 constitutes a

bottom of the device body of the thermal evaporating device and is

provided with a power-
‘sucking up the thermal evaporating agent, and futher, by adding water fhereto
to be kneaded and being extrusion-molded and dried. The-intaking speed of the
core for sucking up the thermal evaporating agent is desirable to be 1 to 40
hours, preferably, 8 to 21 hours. The intaking speed means a value calculated
by measuring a time taken from the immersion of a core for sucking up the
thermal evaporating agent having 7 mm in diameter and 70 mm in length in an n-
paraffin liquid having 25 C of liquid temperature to the position of 15 mm from
the. lower part of the core to a time that the n-paraffin reaches to the top of
the core. On top of the above-mentioned miﬁeral powder, ﬁood powder and textile
size, coloring material such as Marakite green, etc., sorbic acid and salts
thereof, fupgicidal agent such as dehydroacetic acid, etc. may be combined in
the core for sucking up the thermal evaporating agent, according to the
necessi ty. |

| The method of condhcting the evaporating discharge (of insecticidal
agent) by applying the composition of the present invention to the present
device can be similarly utilized iﬁ this type of the conventional devices. The
thermal temperature is suitabley decided according to the kinds of the thermal
evaporatinglyldischarging agent and is not especially limited, but it is normal
to be a surface temperature of the exothermic body within the range of about 40
to 150°C:, preferably, 85 to 145 °C which correspond to about 30 to 135°C,
preferably, about 70 to 130 °C of the surface temperature of the core for
sucking up the thermal evaporating agent.
Fig. 5 is a longitudinally sectional view showing another exmaple of

the present invention. In Fig. 5, a heater unit 3 is supported by a supporing

portion 2a and a lower-face no-bottom portion of a cover 4 is covered by a

T _
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supply switch 5. The supporting frameé 2 is integrally formed on the center
of . the upper face of the bottomlid 1. The supporting frame 2 is
opened at its one face and receives a tab& 6 in the inside thereof through
sai d opened portion so as. to support the tank 6 "at the predeterm ned:
position in the device body. The cover 4 regulates an evaporatingly

di scharged anount of the thermal evaporating agent fromthe tank 6 and

al so takes a role of decoration. The cover .4 has no bottomat its |ower
face and hasbodbomppithilag The yoger dasg of atlienbetionilid naigifiegmed withharnesi tion-
evaporatin ent at a part, of its uppe ace to cover_ the suppgrti.ng.frane
2. pThe nog ?W}Mﬁraﬁfén&ﬁ 130 @'@v% eaface pogfiancef he caEehdt isonwaned 1

so as to . be f S ‘a cont ai ner

whi ch the tiﬂgﬁﬁnﬁﬁl%;f Pgh PﬂfflgﬂﬂaﬁPd § §ap 17 1sr}orméa gétween an outer perlpherap

face of a core 8 for sucking up the thermal evaporating agent and an inner
peripheral face of the heater unit 3.

According to this example, the following advantages can be obtained
that as the gap 17 and the air-intaking portion 16 are communicated to the open
air, the diffusion efficiency of the effegtive components can be improved; and
moreover, as the position of the tank 6 can be decided by the protrusion 15 on

" the upper face of the bottom lid 1, the centering of the core 8 for sucking up
ihe thermal evaporating agent can be smoothly made and the function of the
transformerless exothermic body can be extremely efficiently exerted.

Fig. 6 is a longitudinally sectional view showing still another
example of the present invention. In PFig. 6, a supporting portion 2a has, at
its almost center, a socket 18 and the inner periphery of the socket 18 is
provided with an internal thread 17a. An external thread 6a of the tank 6 is
screwed in an internal thread 18a of the socket 18. A core for sucking up the
thermal evapofafing aéent of the tank 6 is inserted in the heater unit 3 so
that the core 8 can verticaily move. The bottom face of the cover 4 has no
bottom and a leg-portioﬁ 19 is provided at an opening edge at the bottom-face
portion of the cover 4. The bottom face of the.tank 6 is raised up upwardly
from the established face by the leg portion 19 for the support and accordingly,
the air-intaking portion 16 is secured at the bottom face of the cover 4.
Moreover, at the bottom face of the supporting portion 2a is provided air-

intaking portions 16a which posifions at the inner and outer peripheries of the

—
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filled and is inserted with a core 8 for sucking up the thernmal evaporating
agent through an upper lid 7. A part of the core 8 is pulled out on the
upper lid 7. The heater unib -3 is constituted in such a manner
that a transformerless exotherm c body 10 is incorporated inside of a
cylindrical case 11. A through-hole 12 is provided at the center of the
case 11 and as shown in Fig. 4, flanges 13 provided at two portion of the
peripheral edge are screwed on the upper face of the supporting frame 2.
The t hr oughh¢aderunit 8s a hole through which the core 8 pulled out on the
tank 6 passes. In this exanple, according to the operation of an.
power - suppl y swi t chAccording to this example, as the sockei 18 is provided at almost
center of the supporting portion 2a, the project of the center of the core 8 for
intaking a liquid can be easily carried out and therefore, excellent function

of the transformerless exothermic body can be extremely effectively exerted.
Furthermore, by rotating the tank 6 te vertically move the core 8 for sucking

up the thermal evaporating agent with respect to the heater unit 3, the amount

of evaporating discharge can be adjusted with a pitch of the external thread 6a.

Fig. T is a longitudinally sectional view showing a still another
exmaple of the present invention, The exmaples shown in Figs., 1 to 6 show the
constitution that the device body houseslthe_tank 6 in its inside to be
stationarily held. In the example of Rig. 7, an external thread 6a of a tank 6
is screwed into an internal thread 18a provided at a socket 18 of a supporting
portion 2a, and the tank 6 is exposed to the lower face of the device body and
suspended therefrom to be held in the stationary position. Moreover, in this
example, a power-source plug 20 which supplies an electrié force to a
transformerless exotherm body of the heater unit 3 is freely inserted in the
device body. By directly inserting the power-source plug 20 into a power-source
consent, it can be made to be codeless.

According to this exmaple, a very compact-sized codeless device can he
obtained as well as the similar advantages of the socket 18 in Fig. 6 can be
obtained. Further, the socket 18 may be provided with supporting pieces having
flexibility in place of the internal thread 18a so as to clamp the external

thread 6a of the tank 6 by these supporting pieces.
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é 5, fhe bomer-supply Is turn on to generate the electricity of heater:
unit 3. Then, the transfornerless exothernmic body 10 in the heater unit 3
i s .heated and the thermal evaporating aggnt drawn up in the core 8 is
evaporated and evaporatingly discharged outside of the device body through
the opening 14 of the cover 4. In this case, the air taken froman
air-intaking portion 16 of the cover 14 rises up towards the opening 14 of
the cover 4 which is warned, so .

In the examples shown in Figs. 3 and 6, such a mechanism can be
provided that a code electrically connected between the heater unit and the
power-supply consent is wound, This code-winding mechanism can employ either
method of manually or automatically winding the code. In each example shown in
Figs. 3 to 6, a type of hanging from a wall can be employed instead of the type-

. of being placed on a floor. Furthermore, in each exmaple shown in Figs. 3 to 6,
as the thermél evaporating device, a timer can be provided to the device so a§
to arbitoralily set the evaporatingly discharging-time of the. thermal
evaporating agent. Further, a means to recognize a remaining amount of the
thermal evaporating agént in the tank-can'be constituted by providing an sptical'
sensor, a weight sensor, etc. |

In the exmaples shown in Figs. 3 to 7, moreover, it is shown that the
transformerless exothermic body is in an annular form, but the present invention
is not limited thereto. U-letter form and a cylindrical form can be employed
for the transformerless exothermic body. In a case that a U-letter shaped
transformerless ekothermic body is used, there is an advantage that the core for
sucking up a thermal evaporating agént in the tank can be inserted from the
side face of the transformerless exothermic body. In a case that a cylindrical
transformerless exothermic body is used, an evaporatingly discharging amount of

-the therma; evaporating amount can be adjusted by changing the length of the
core for sucking up the thermal evaporating agent to be inserted into the
cylindrical tfanSformeriess_exothermic body so that the heating area of the core
for sucking up the thermal evaporating agent is changed.

As described above, the liquid-type'transformerlesé thermal

evaporating device according to the present invention can be used for the

This Sheet Has Been Replaced

WAA




-

that the evaporating discharge of the thermal evaporating agent can be
effecitively conducted. Tabl e 1 shows a conparison of tine of
consum ng the whol e amount of a thernmaRklevaporating agent in cases that
the heater unit. 3 is heat-generated by 100 V of applied voltage and that
the heater unit 3 is heat-generated by 220 V of applied voltage.

Li qui d-type transfornerl ess thermal evaporating device which were used in
the tests are listed below. 1) Transformerless exotherm c body:

posi tive tedyarenatine ddarhargecot dendoriization, néﬁ@ﬁﬂ%@@ﬁr@ﬂitﬁgnce: fungdief deM
MFG. CO., LTD. f Japa i ng " PGOD- 202YP5 The
product is FEREHEBEEY é’JeB?/“thBPn?%@mg t& rﬁ%g“dﬁth‘?'b° Rkt grauthpand other

medicaments for household use and for business use.
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having 1.34 cmin major dianeter, 0.78 cmin inside d#aHELEL+_O 36 cmin
t hi ckness and 100 [err] at central angle and S|nter|ng attern~‘éf“ﬁbre

than 1330 [err]C for 2 hours. The both faces of the p ﬂﬂ,m ed
with electrodes and a pair of therm stor elenents mhl lﬂq

bet ween terninal fittings, which is housed |n a case of the 'hedtef unit 3.
Ten pi eces EEE! onally sel ected anong the products which were

nanufactured |n ‘production as the p05|t|ve t enperature coeffi-ci ent
therm stors (product nane:

1. A liquid-type transformerless thermal evapbrating
device having a combination of a device body.and a
heater unit (3) for evaporating a thermal evaporating
agent (9) in a tank (6) provided in the device body by
electrically heating the heater unit, characterized in

that

the device body holds a tank (6) filled with a

thermal evaporating agent (9) at a stationary position,

the heater unit f3) is held on the tank, for heating
a core (8) for sucking up a thermal evaporating agent .
pulled out of the inside of the tank and has a

transformerless exothermic body (10},

the transformerless exothermic body (10) is a
positive temperature coefficient thermistor and the
véltage-current'characteristip thereof has a region,
over the range of at least 100 V to 240 V of applied

voltage, which satisfies the conditions of
Vx + Iy = a (a is constant)

in orthogonal coordinates in which a longitudinal axis
is a voltage Vx and a lateral axis is a current lvy.
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9 PGOD- 202YP5). These ten pieces are nanmed as specinens Ato J. 2)

Ther mal evaporating agent: | i qui d-type el ectric nosquito-fuge liquid
(product nane: Earth NO MAT (registered trademark) for 30 days (30 days in
use of 12 hours per day) . 45 merr] of the liquid were filled in a
t ank. Tabl e 1 shows evaporating and di%%using time (hour) of thernal

evaporating. agent-at the tinme of 100 V being applied and at the tine of
220 V being applied with respet to the éﬁﬁﬂﬁﬁﬁﬁg Ato J. The difference is
an evaporati.ng time difference of thermal evaporating agents at 100

V- applied vol tage and 200 v-

LIQUID-TYPE TRANSFORMERLESS THERMAL

EVAPORATING DEVICE

A device body is equipped with a heater unit (3) and a
thermal evaporating agent (9) is filled in a tank (6),
and a leading end of a core (8) for sucking up the
thermal evaporating agent which is inserted is the tank
(6) is inserted into the heater unit (3). The heater
unit (3) is in an annular shape and is incorporated with

a transformerless exothermic body (10). The
transformerless exothermic body.(lo) is a bositive
temperature thermistor and the voltage-current
characteristic thereof has a region, over the range of
at least 100V to 240V of applied voltage, which
satisfies the conditions of

Vx + Iy = a (a is constanf)

_in orthogonal coordindtes in which a longitudinal axis
is a voltage Vx and a lateral axis is a current Iy.
Therefore, even ﬁhough the applieé voltages are 100 V
and 240 V, the change of consumed current, P=VI is small
and there causes no difference in their exothermic
temperatures in the range of the applied voltages of
100 V to 240 V. Thus, even though the applied voltage
is 100 V or 240 V, there causes no difference in

consuming time of the thermal evaporating agent.

(Figure 3). e
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appl i ed vol t age.

Table 1
ti'me of
applied

applied

RESISTANCE RATIO ( R/R25)

10>,

0

107

107

10 1

_ 10
. Evaporating and diffusing .
- 1/5 thernal evoprating agent (hr.)

FIG. |

( COMPARATIVE

EXAMPLE ) ( PRESENT INVENTION)
CONVENTIONAL

PGOD-202YP5
PRODUCT PTC T

‘\t?/

100 200
TEMPERATURE ( °C)
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‘difference

speci men Rzs (K[err]) vol t age vol t age
of 100 V of 220 V A 0.51 337
311 26 B - 0.52 2/5 332 308
24 C 0. 58 ' 345 318 27
D 0. 68 343 315 28 E
0.74 362 330 32 F 0. 80
373 340 33 G 0. 88 376
342 34 H 0.94 393 357
36 1.10 P96 360 36
J 1.41 418 g—_ 381 37 average
367 336 31 Q| According to thhe result of the
Table 1, the tinme for consumng the theréa evaporating agent in every
speci mens was short in the case of the apfjied voltage off 220 V in
conparison with the case of the applied v@ffLage of
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100 V. However, the difference of tinme was only 31 hours at thé |ongest.
As the evaporating times of the thernal evaporating agent were varied by
the influences of the kinds of the evapgysting agents, room tenperature,
t he di stance between a core for sucking up the thernmal evaporati.ng agent
and an ' 11 exot herm ¢ body,
t he neasurenents were conducted in the sane conditions as nmuch as

possi ble. Therefrom it was recognized that there caused the difference of
12 hours for consuming tinme of the whole liquid of 45 ml of the therma

FIG. 3
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evaporating agent 9 if there is a difference of .1 [err]C at the exothermc
tenperatures of the applied voltages 220 V and 100 V. Therefore, if the
tenperature difference is 7 [err]C, the gifference of the consuming tine is
84 hours. - Al t hough Table 1 shows the conparisons in the applied
vol tage 100 V and the applied voltage 220 V, the time of consum ng the
whole liquid was not greatly varied in the case of 240 V of the applied
voltage in conparison with the case of 100 V of the applied voltage.
Exanpl es of the thermal evaporating agent used in the present invention
are various kinds of agents which are used for deodorization, fragrance
em ttance, fungicide, repellence, reventlon of nold, regulation of plant
growt h, herbicide, insecticide, ig' C|de borericide, and are
-listed up below. Insecticidal cld agent:

7, /I4
2 - s
L | .

8/—\’

FIG. 6
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* 3-aryl -2-nethyl cycl opent a- 2- ene- 4-one-1-yl d1-cis/trans-chrysant hemate
(tommon nare: allethrins, comercial nane: Pinam n, manufactured by
Sum tonmo Chem cal Industries, Ltd. in Japamh (hereinafter referred to

‘as "AA"Y) * 3-aryl - 2-net hyl cycl opent a- 2- ene- 4- one- 1-yl

d-ci s/trans-chrysant hemat e (commercial nanme: Pinam nforte,
manuf actured by Sum tono Chem cal I ndustries, Ltd. in Japan
(hereinafter referred to as "AB") *

d- 3-aryl - 2- net hyl cycl opent a- 2- ene- 4- one- 1-yl d-trans-chrysant hemat e
(comrercial nane: Exylin manufactured by Sum tono Chem cal |ndustries,

FIG. 7 7y
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Ltd i n Japan (hereinafter referred to-ag:*

jopent a- 2- ene- 4-one-1-yl d- t;ap 1lﬁrr§§ﬁ;% et
ethrins, hereinafter referrg o ‘URGP;’»;A* LS

jrophthalln1de) met hyl dl - C|s/{réﬁsfﬁhr §@ﬁﬂhéﬂa@
al thrin, conmercial narme: hboﬁ(naﬁﬂﬁ%@ﬁaﬁﬂﬁat'Uﬁedﬂ_

~_m;;(;ig.maﬂulal name: Crislonforte, nanufaﬂtpr@d PycEpT 2

..................

avreiasar

LIQUID-TYPE TRANSFORMERLESS THERMAL EVAPORATING DEVICE

The present invention relates to a liquid-type thermal evaporating

device which evaporates a thermal evaporating agent by using a positive

temperature'coefficient thermistor in a heater to be heated and further,

relates to a liquid-type thermal evaporating device which does not cause a
difference in consuming time of the thermal evaporating agent even when it is
heated within the range of voltage from 100 V to 240 V of commercial electric

source.

s shown in Fig. 8, a liquid-type thermal evaporating device has such
a constitution that a core 8 for sucking up a thermal evaporating agent is put
into a tank 6 which is filled with the thermal evaporating agent; a heater unit

9 is provided on the circumference of the core B;thch projects on the tank 6;

an electric power is applied to the heater unit 9 to be heated; the caused. heat

is transmitted to the core 8; and the thermal evaporating'agent sucked up in the
core 8 is evaporated and is evaporatingly discharged in a room.

Heater units used in the usual liquid-type thermal evaporating devices
are incorporated with a positive temperature coefficient thermistor'and the
positive temperature coeffipient thermistor changes its exothermic temperature
in ﬁibportion to an applied voltage.

. The liquid- type thermal evaporating device makes a ﬁeater unit heat by

using a commercial electric source. The voltage of the commercial electric

Al Industrles Ltd. id Japan,(ﬁeﬁéiﬁafteqwgaférﬁednho*'
uryl met hyl d-cis/trans- chrysanthenate (comon nane:



Sum tonmo Chem cal Industries, Ltd.
5-(2-propargyl)-3-furyl net hyl
héreinafter referred to as "AG')

-di chl oro) vi nyl cycl opropane car boxy-
pernetorin, comrercial nanme: Exm n,
I ndustries, Ltd.

d-ci s/trans- chrysnathenate

Sum t hrin, manufactured by
hereinafter referred to as "Al") * [err]-
| sopropyl -4-chl orophenyl acet at e

nanme: Suni ssufdenis maifiiedat dCeti00 V in Japan.

or 240 V as the voltage of the commercial electric source.

(hereinafter
chrysant henat e
* 3- phenoxyb¢Rz

manuf act ur ¢dj by
her ei naft er referred po as " H‘) 2 4 ApRottdgoxy benzyl
(conmon nare: phefothrin,
Sumtorm Cheni ¢al

(comon nane: phenva]elate

n AFII *
_flasnetrin,
#3-(2'

referred to as
(conmon nane:

Sum tpnd® Chenica

~comejc al
,,,,, =
henoxyhenzyl

nane:

cyan S |

comrer ci al
Some countries in the world use 220 V

A part of the

countries uses the both voltages of 100 V and 220 V or 100 V and 240 V of the

voltage of the commercial electric source.

For example, it has been said that the exothermic temperature caused

when the positive temperature coefficient thermistor for 100 V is applied with

220 V rises more than 7 C in comparison with a case that the exothermic

temperature coefficient thermistor is heated at 100 V of the applied voltage.

When the exothermic temperature rises more than 7°C from a preset

temperature, the evaporating amount of the thermal evaporating agent is

abnormally increased and thus, it can not satisfy the predetermined days of the

conéuming term of the thermal evaporating agent filled in a tank.

For liquid:

type thermal evaporating device for an export to countries in which the voltage

of the commercial electric source is used at 220 V or 240 V, it can be dealt

with by incorporating a heater-unit exclusively used for 220 V or_240 V in such

a device.

On the other hand, for the devices for export to a part of the

countries in the world in which the both voltages of 100 V and 220 V or 100 V

and 240 V are used, it is actual cifcumstances, as shown in Fig. 8, to equip a

transformer 15 on a bottom 1id 1 to which a tank is provided and further, to

provide a switch for changing over a voltage of a transformer (not shown) and

use a transformer 15 according to the necessity.

However, the transformer used in the above-mentioned object has rather

large; golume (e g., 40 x 26 x 30 mm).

For this reason,

the bottom lid 1 is

required to have a size in which the both the tank 6 and the transformer 15 can

be placed and as a result, it is obliged to increase the weight and the volume



by.SunitonD Chem cal. Industries, Ltd., hereinafter referred to as "AJ")
(S)- [err]-cyano-3-phenoxybenzyl (1R,
ci's)-3-(2, 2-di chl orovi nyl) -2, 2-di net hyl - cyclopuopane@a+%e§y+_.

(hereinafter referred to as "AL") * (R S)- a- cyan‘__ ”7: 1R
S)-cis/trans-3-(2,2-dichlorovinyl)-2, 2- ;

13 di met hyl cycl opr opanecar boxyl ate (herei hajt o d .0 as
"AM') ' - 3 Y WPiRPHEY

o™ TG D, S

of a device body of the thermal évaporating device.

In this connection, Japanese Utility Model Publication No. Hei 1-40617
discloses an electric soldering iron which is used in both Japan and U.S.A. by
using a positive temperature coefficient thermistor. However, this iron is only
intended not to cause the breakdown of Joule heat until high voltage by
improving the withstand voltage of the positive temperature coefficient
thermistor, but not to intend to reduce the difference of the temperatures at

exothermic temperatures at 100 V of an applied voltage and at 220 V.

The object of the present invention is to provide a liquid-type
transformerless thermal evaporating device which has small temperature
difference of exothermic temperatures in spite of the degree of applied
voltages and thus, does not cause the difference in consuming time of a thermal

-evaporating agent according to applied voltages.

In the liquid-type transformerless thermal evaporating device
according to the present invention, a device body and a heater unit are combined
and the heater unit is supplied an electricity to be heated so as to evaporate
a thermal evalorating agent in a tank equipped in a device body of the liquid-
type transformerless thermal evaporating device.

The device body holds the tank filled with the thermal evaporating
agent at a predetermined position.

The heater unit is held on the tank and heat a core for sucking-up the
thermal evaporating agent and which is pull out from the tank, said heater unit

-having a transformerless exothermic body.

*



*_h-cyano-S-phenoxybenzyl d-ci s/trans-chrysant he ereinafter referred
to as "AN") * 1-ethynyl - 2- et hyl - pente uR
ci‘s/trans-chrysant hemate (hereinafter referred REPLACE@ENf ﬂﬁﬂ? *

1- et hynyl - 2- net hyl - 2- pent enyl 2, 2-di met hyl - 3- (2-#reth cycl o-

AF‘»'$ 3@?0 '?956ny )

propane-| -carboxylate (hereinafter referred to a

1-ethynyl - 2- et hyl - 2-pentenyl 2,2, 3, 3-tgtranmethylc

cl opr.opanecarpokyl at e

(hereinafter referred to as "A0") * 1- et hynyl - 2- net hyl - 2- pent ehy|

2, 2-di met hyl - 3- (2, 2-di chl orovi nyl ) cycl o-

dGaloXy Lal e

p
(hereinafter referred to as "AR") * Benfluslinplarestrin and isoners,
anal ogues and derivatives thereof * 0, 0-di net hyl

0- (2, 2-

di chl or 0) vi nthehirapbfdmet hesscienaftieeni ¢ efodyr v at posistive temperature
coefficiént thermistor and the voltage-current characteristic thereof has a
region, over the range of at least 100 V to 240 V of applied voltage, which
satisfies the conditions of

Vx + Iy = a (a is constant)
in orthogonal éoordinates in which a longitudinal axis is'a voltage Vx and a
lateral axis is a current Iy.

As shown in Fig. 1, a pdsitive temperature coefficient thermistor
(manufactured by OHIZUMI MFG. CO., LTD. in Japan; product name: PGOD-202YP5,

" hereinafter referred to as “transformerless exothermic body™ which is sintered

;t 1350°C for two hours by adding 0.1 % by weight of Si0z and 0.020 % by weight
of Mn to (Bao.ssePbo. 10Sre. 0a¥e. 004)Ti1. 00002 shows a sudden standing-up of
temperature-resistance characteristic after the Curie point (Ic). This respect
is exemplifieﬁ by Fig. 2 in that when the positive temperature coefficient
thermistor is caused to heat above Tc, the current value is suddenl} decreased
in inverted proportion to the vol tage value even though the applied voltage is
increased and thus, it can be considered that the increase of electric power is
suppressed. The voltage-current characteristic thereof is damped in extreme
proximity to a linear line of 45 ° at the region of containing 100 V to 240 V
of applied voltage, as sﬁown in Fig. 2. Namely, it has been found that damping
characteristic which satisfies the relationship of

Vx + Iy = a (a is constant)
in orthogonal coordinates in which a longitudinal axis is a voltage Vx and a
lateral axis is a current Iy. In Figs. 1 and 2, characteristics of the

conventional thermistor elements are shown as broken lines form the comparison.



"AS") * 0-isopropoxyphenyl nethyl carbamate (hereinafter referred to as
"AT") * 0, 0-di nethyl O-(3-nethyl-4- n|trophenMLLLh|ong
(Herei nafter referred to as "AU code") {ugppth ﬁ_ﬁﬁﬁ‘
0- 2-i sopropyl - 4- met hyl - pyri ni di ne- (6) - t hi ophogjpfiate
S- (1, 2-di char boet hoxyet hyl ) -di oti phosphate Vérni n.re g%

di et hyl pht hal ate, 2,3,4,5-bis-([err]-butyl ang)! tgﬁﬁgﬁéé orf ur;
2,3,4,5-bis-([err]-butyl ene)-tetrahydrofsurfuryy %l cohal.
N, N-di ethyl -mtriam de(DET), diethylam de capr
2,3,4,5-bis-([err]-butyl ene)-tetrahydrofurfural

According to the transformerless exothermic body according to the
present invention, when applied voltages are 100 V and 240 V as shown in Fig. 2,
the change of consumptions of electric power, P = VI, is small and therefore,
there is not almost difference in the exothermic temperatures in thé range of
100 V to 240 V of applied voltage. In other words, the heating temperature is
constant and even when the heater unit is heated at 220 V or 240 V or heated at
100 V, the time of all consumption of the thermal evaporating agent filled in-
the tank does not vary by the difference of voltages applied to the heater unit.

Therefore, the use of a transformer becomes unnecessary and the device body
can be made small in size and can be lightened in weight.

As described above, according to the present invention, the exothermic
temperature of the heater unit can be kept almost constant in 100 V, 220 V or
240 V of the applied voltage and therefore, there becomes no necessity of

- incorporating a transformer for lowering a voltage in a device body unlike the
conventional devices. Thus, the products for export and the products used in
Japan can be manufactured by the same way and further, can be made in a small
size and be lightened in its weight. .When an existing device body for an export
is used, a space in the cover from which the transformer is removed can be
utilized as a space for housing a distribution of electric source..

Moreover, according to the present invention, since the incorporation
of the transformer becomes unnecessary, distribution circuits themselves which
are accompanied with the establishment of the transformer become unnecessary.
and therefore, the structure can be simplified and the manufacturing steps and

assembling steps can be reduced.



~di - m propyl -i soci nchoneronate, secondary butyl styryl ket one,

14 nonyl styryl ketone, N-propyl acetoanilide, 2-ethyl-1, 3-hexandi ore,
difr- n- but yl succi nite, 2-butoxyethyl-2-furfuridenacetate,
di butyl pht hal at e, tetrahydrothi ophene, [err] -Fggﬂjkgu
di aryl di sul fi de, bis(dinethylthiocarbanDyI)dis '; o 1-%

e 1 244PR19%
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Figure 1 is a view showing a temperature-resistance characteristic of
the positive temperature coefficient thermistor.

Figure 2 is a view showing a voltage-current characteristic of the
‘positive temperature coéfficient thermistor.

Fiéure disa front;longitudinal cross-sectional view showing one of.
the examples of the present invention.

Figure 4 is a partially sectional plan view showing a status of fixing
a heater unit. ' |

Figure 5 is a'front-longitudinal'cross-sectional view showing another
example of the present invention,

. Figure 6 is a front-longitudinal cross-sectional view further showing

another example.
- Figure 7 is a front-longitﬁdinal cross-sectional view still further
showing anothef exmaple,

Figure 8 is a view showing a structure of the conventional liquid?iypg

thermal evaporating device.

Now, the present invention is described in detail referriné to the
attached drawings. Fig._3 shouws a liquid-type transformerlesﬁ thermal
evaporating device according to the present invention. The liquid-type
transformerless thermal evaporating deyice has a device body and a heater unit 3.

The body device houses a tank 6 filled with a thermal evaporating



Rodent - repel | ent : * tetramethyl thiurandi sul fite, guanidine, naphthalene
cresol, cycl ohexi m de, zinc dlnethyldlthlocarbanate cyclohexylan1ne
NN—dlnethylsulphenyldlthlocarbanate etc. Lo | G 3 *
2, 6-di met hyl -oct adi ene-(2,6)-al (8)(citral), HREFLACENEGH el
S—2-ethy|thioethy|dithiophosphate (ETP), i [[0,0- dlnethylé :
S- 2-i sopropyl t hi oet hyl di ophosphate (M P), etg:! @% PREPek| et
*[err]-chlorarose, 4-(nethylthio)-3,5-xyjyl- t ylcarbanat

4- am nopyri di neant hr axi non, tetranethylthiur o210 i v ) - —
diallyldisulfide, etc.

agent 9 and keeps it at a predetermined position therein, and has a bottom lid 1,
a supporting frame 2 and a cover 4. The bottom 1id 1 constitutes a bottom of
the device bod& of the thermal evaporating device and is provided with a power-
supply switch 5. - The supporting frame 2 is integrally formed on the center of
the upper face of the bottom lid 1.
The supporting frame 2 is opened at its one face and receives a tank 6

in the inside thereof through said opened portion so as to support the tank 6
at the predetermined_posifion in the device bod&. Thé ‘cover 4 regulates an
evaporatingly discharged amount of the thermal evaporafing agent from the ;ank
6 and also takes a role of decoration. The éever 4 has no bottom at its lower
face and has an opéning 14 for evaporatingly discharging the thermal
evaporating agent at a part of its upper'face to cover the supporting frame 2.
The no-bottom lower face of the cover 4 is covered by the bottomAlid 1 so as to
be freely put on a lid.
) The tank 6 is a container in which the thermal evaporating agent 9 is
filled and is inserted with a core 8 for sucking up the thermal evaporating
agent through an upper 1id 7. A part of the core 8 is pulled out on the upper
lid 7.

The heater unit 3 is constituted in such a manner that a
transformerless exothermic body 10 is incorporated inside of a cylindrical case
11. A through-hole 12 is provided at the center of the case 11 and as shown in
Fig. 4, flanges 13 provided at two portion of the peripheral edge are screwed
on the upper face of the supporting frame 2. The through-hole 12 is a hole
through which ihe core 8 pulled out on the tank 6 passes.

In this example, according to the operation of an power-supply switch



Rodent -externi ator *  ANTU, monof | uoro acet at e soda, warfarin,
coumachl or, fumarin, . coumat etral yl silyl oci goy—~norvom.de,

N--3- pyri dyl net hyl - N - ni trophenyl ur ea, endd|
urea, thiosenicarbazide, di phenacm pival, |
scillatoren, calciferol, etc. Agent for prevent

Chl or dane,
al hehyde,

i

2k,

etc. Agent for preventing npld
N, N- di met hyl - N- phenyl - N - (f | uor odi chl gr

"5, the power-supply is turn on to generate the electricity of heater unit 3.

Then, the transformerless exothermic body 10 in the heater unit 3 is heated and
the thermal evaporating agent drawn up in the core 8 is evaporated and
evaporatingly discharged outside of the device body through the opening 14 of
the cover 4. In this case, the air taken from an air-intaking portion 16 of
the cover 14 rises up towards the opening 14 of the cover 4 which is wafmed, so
that the evaporating discharge of the thermal evaporating agent can be
effecitively conducted. |
Table 1 shows a comparison of time of consuming the whole amount of a
thermal evaporating agent in cases that the heater unit 3 is heat-generated by
100 ¥ of applied voltage and that the heater unit 3 is heat-generated by 220 V
of applied voltage., Liquid-type transformerless thermal evaporating device
which were used in the tests are listed below. |
1) Transformerless exothermic body:
positive temperature coefficient tﬁefﬁistor manufactured by
OHIZUMI WFG. CO., LTD. in Japan
Product name: “PGOD-202YP5"
The product is manufactured by forming patterns of arc-segments each

having 1.34 cm in major diameter, 0.78 cm in inside'diameter, 0.36 cm in

' thickness and 100 * at central angle and sintering the patterns at more than

1330 T for 2 hours. The both faces of the pattern are provided with
electrodes and a pair of thermistor elements which is sandwitéheﬂ between
terminal fittings, which is housed in a case of the heater unit 3. Ten pieces
were optionally selected among the products which were manufactured in mass

production as the positive temperature coefficient thermistors (product name:



15 nethylthio)-sulfonanide, etc. Plant growth regul ator *
4- chl orophenoxy acetate, gibberellin, N (dinmethylam no)succinam de,
[ €rr]-napht hyl am do, etc. Deodorator * laurylic acid nmethacryl ate
(LMA), etc. Perfune

9

PGOD-202YPS). These ten pieces are named as specimens A to J.
2) Thermal evaporating agent:
liquid-type electric mosquito-fuge liquid (product name: Earth NO MAT
(registered trademark) for 30 aays (30 days in use of 12 hours per day)
45 mf of the liquid were filled in a tank.
Table 1 shows evaporating and diffusing time (hour) of thermal evaporating

agent at the time of 100 V being applied and at the time of 220 V being applied

with respet to the specimens A to J. The difference is an evaporating time

difference of thermal evaporating agents at 100 V-applied voltage and 20d V-

' applied voltage.
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* citral, citronellal, etc. " The above-

evaporating agents are fornulated in a solution.

descri bed t her mal
Sol vent for formulating

the solution of the thermal evaporating agent is water and/or various

ki nds of organic solvents (inclusive of surfactant) tvntrallv
hydr ocar bon sol vents. Especially, it is preferabH;f;g; etk

hydr ocar bon havi ng the boiling range 0% 150 to 3!
hydr ocarbon and unsaturated fatty hydr garbon). !
-isoparafine are nost suitable since they have ni
and very less in risk of fire. The organic sol v{

i, 4o o0t o

G

)O -84 i‘J L\ ("ﬁur'cr.rﬂ f . d
in an
¥ no odor

bnts .at.her than it h

above-nentioned hydrocarbon are glycerine, prop)
acetone, xylene, chlorcen, iso-propaRglie thoro‘

| ene gl ycol, nethanol,
"W’ﬂah-ﬁ-&“ 3 A,S t he

above- ment i oned sol vent sol ution may bE_USEd according to the

therund svpeating agent (e

specimen Rzs (KQ) 3g?i;:§ :g?i;:g ) difference

of 100 V of 220 V . :
A 0.51 1 311 26
B 0.52 332 308 24
c 0.58 5 318 2
D 0.68 343 35 | 28
B 0.74 362 330 32
P 0.80 373 340 33
6 0.88 376 M2 |
i 0.94 393 357 36
o L1 3% 360 36
J 1.41 418 381 37
average - 367 336 31

Accordiné to the result of the Table 1, the time for consuming the

thermal evaporating agent in every specimens was short in the case of the

applied voltage of 220 V in comparison with the case of the applied voltage of

100 V. However, the difference of time was only

31 hours at the longest. As

the evaporating times of the thermal evaporating agent were varied by the

influences of the kinds of the evaporating agents, room temperature, the

distance between a core for sucking up the thermal evaporating agent and an



ki nds of thermal evaporating agents to be used, there is no special
limtation. However, it is desirable to be adjustgé-te-be--nornally. about
0.2 to 10 % by weight in the concentration of a t /R {C{;@ﬁﬁh@rﬁﬁ%p agent,
preferably, 0.3 to 8 % by weight. The apofre=Termttonea-tner m
evaporating agents can be arbitorally added with Var'%ﬂfA?R”@ﬁéoﬂ
addi tives such as an agent for preventlgg cl oggi ng §
16 :

exothermic body, the measurements were conducted in the same conditions as much
as possible. Therefrom, it was recognized that there caused the difference of
12 hours for consuming time of the whole liquid of 45 m¢ of the thermal
evaporating agent § if there is a difference of 1 C at the exothermic
temperatures of the applied voltages 220 V and 100 V. Therefore, if the
. temperature difference is 7 C, the difference of the consuming time is 84 hours.
Alfhough Table 1 shows the comparisons in the applied voltage 100 V.
and the applied voltage 220 V¥, the time of consuming the whole liquid was not
greatly varied in the case of 240 V of the applied voltage in comparison with
the case of 100 V of the applied voltage. |
Examples of the thermal evaporating agent used in the presént
invention are various kinds of agents which are used for deodorization,
fragramce emittance, fungicide, repellence, prevention of mold, regulation of
plant growth, herbicide, insecticide, acaricide, anticide, borericide, and are
-listed up below,
Insecticidal aﬁd acaricidal agent:
* 3-aryl-2-methylcyclopenta-2-ene-4-one-1-yl dl-cis/trans-chrysanthemate
(common name: allethrins, commercial name: Pinamin, manufactured by
Sumi tomo Chemical Industries, Ltd. in.Japan (hereinaf ter referred to
as "AR")
* 3-aryl-2-methylcyclopenta-2-ene-4-one-1-yi d-cis/trans—chrysanthemafe
(commercial name: Piqaﬁinforte. manufactured by Sumitomo Chemical.
Industries, Ltd. in Japan (hereinafter referred to as “AB")
* d-3-aryl-2-methylcyclopenta-2-ene-4-one-1-yl d-trans-chrysanthemate

(commercial name: Exylin manufactured by Sumitomo Chemical Industries,



ah-effect-increasing agent, an agent for inproving evaporatingly
di scharging ratio, a deodering agent, perfunme, etc. Exanples of the .agent
for preventing clogging are BHT and BHA. Exanpl es §Pﬂ“' ST BT coly

agent are piperonyl butoxide, N-propyl izol, M- 26REPlaNEE
Sinepirin 500, Recen 384, |BTA S-421, etc. Exanpl
| nprovi ng evaporatingly discharging ratio are phen_t
di mret hyl hi m x aci d. Exanplé§ of the coré
t hermal evaporating agent used in the thernmal evapdr
to the present invention are felt, cotton, pulp, nanwoven textilg..
asbest os, inorganic nolded substances, organic nold 'ﬁktances

preferably, felt-r@dquChpen (AAFES FGHebreaPtt B PGS COTe

* 3-aryl-2-methylcyclopenta-2-ene-4-one-1-yl d-trans-chrysanthemate

st T he agént

xy|1235594139363n?t1

for sucklng_upét

{(common name: bioarethrins, hereinafter referred to as “AD")
* N-(3.4,5,6- tetrahydrophthalimide) -methyl dl-cis/trans-chrysanthemate
(common name: phthalthrin, commercial name: Neopinamin, manufactured
by Sumitomo Chemical Industries, Ltd. in Japan (hereinafter referred to
as “AE") _
* 5-benzyl-3-furylmethyl d-cis/trans-chrysanthemate
(common name: rethmetrin, commercial name: Crisloﬁforte, manufactured by
Sumi tomo Chemical Industries, Ltd. (hereinafter referred to as “AF")
* 5- (2-propargyl) -3-furylmethyl chrysanthemate
. (conmon name: flasmetrin, hereinafter referred to as "AG")
* 3-phenoxybenzyl 2,2-dimethyl-3-(2',2’-dichloro)vinylcyclopropane carboxy-
late |
(common name: permetoriﬁ, commercial name: Exmin, manufactured by
* Sumi tomo Chemical Industries, Ltd., heréinafter referred to as “AH")
* 3-phenoxybenzyl d-cis/trans-chrysnatheﬁate
(counon name: phenothrin; commercial name: Sumithrin, manufactured by
‘Sumi tomo Chemical Indusiries, Ltd., hereinafter referred to as “AI")
#a -cyanophenoxybenzyl isopropyl-4-chlorophenylacetate
(common nawe: phenvalelate, commercial name: Sumisaijin, manufactured
by Suwitomo Chemical Industries, Ltd., hereinafter referred to as “AJ")
* (8)- a-cyano-3-phenoxybenzyl (IR, cis)-3-(2,2-dichlorovinyl)-2,2-dimethyl-
cyclopropanecarboxilate (hereinaf ter referred to as “AL;)

* (R,S?f & -cyano-3-phenoxybenzyl (IR, 1S)-cis/trans-3-(2,2-dichlorovinyl)-2,2-



aﬁd core made of inorganic nol ded substance. The core made of the inorganic
nol ded substance is, for exanple, prepared by solidifyin

pofcelian-porous inorganic fiber, glass-fiber REELK@EW&EENSHEEB asbest o

inorganic fiber with a binding agent such as pypstm , etc.

Mor eover, the core made of the .inorganic nol gded 3#%? %2@2 e prepared
by sinply using kaolin, active china clay, talc Of éus eprth,
gypsum clay, magnesium carbonate, perlilfe,  bentanite .alugin s|||ca,
alumna silica, titanium vitreous vol canic stgne- si nter ed po

vitreous vol canic ashe-sintered powder, etc. ot—tstAg-thent 1o her W th
wood powder, charcoal powder, active charcoal, etc. which are hardened by

i h
eto. Espectal ty TmedyfGKiderdhandlafhsidiard M a%ftme%’”t ?aspiﬁarat.ng
?86?2 i's prepaiedykho-SPRERMIRAA d-Q0s Meiit thrbdntnabitd REerdingtd! -Houdsr, and
as “aN®)

* 1-ethynyl-2-methyl-pentenyl cis/trans-chrysanthemate (hereinafter referred
to as “A0")

* 1-ethynyl-2-methyl-2-pentenyl 2,2-dimethyl-3- (2-methyl-1-propenyl)cyclo-
propane-1-carboxylate (hereinafter referred to as "AP") |

* }1-ethynyl-2-methyl-2-pentenyl 2,2,3,3- tetramethylcyclopropanecarboxylate
(hereinaf ter referred to as “AQ") | |

_* 1-ethynyl-2-methyl-2-pentenyl 2,2-dimethyl-3-(2,2-dichlorovihy1)cyclo;
propane-]-carboxylate (hereinafter referred to as “AR")

* Benfluslinplarestrin and isomers, analogues and derivatives thereof

* 0,0-dimethyl 0-(2,2-dichloro)vinylphosphate (hereinafter referred to as
“4S")

- * O-isopropoxyphenyl methylcarbamate (hereinafter referred to as "AT")

* 0,0-dimethyl 0- (3-methyl-4-nitrophenyl) thionophosphate (hereinafter
referred to as "AU code™)

* 0,0-diethyl 0-2-isopropyl-4-methyl-pyrimidine- (6) - thiophosphate

* 0,0-dimethyl S-(1,2- dlcharboethoxyethyl) -diotiphosphate

Vermin-repellent:

* diwethylphthalate, 2,3,4,5-bis- (A :-butylane)- tetrahydrofuran,
2,3,4,5-bis- (A ;-butylene) - tetrahydrofurfuryl alcohol,
N.N-diethyl-m-triamide(DET), diethylamide caprylate,
2,3,4,5-bis- (A z-butylene) - tetrahydrofurfural,

di-m-propyl-isocinchomeronéte. secondary butylstyrylketone,



300 wei ght parts of the wood power or the m xture of the wood powder and

the equiva

ent wei ght. of charcoal powder and/or aCtiJ&L4#¥H1E§ﬁ§?§§§§; he
textile size to be 5 to 25 %by weight with respect REPLH@E il SRRt Of

the core for
t he t her nal
kneaded and

L/

-~ sucking up

evaporating agent, and futher, by adding (wgt ek 4t hesaggy tolbe

bei ng extrusi on-nol ded and ddi ed: The intjakin

of tih

nonylstyrylketone, N-propylacetoanilide, 2-ethyl-1,3-hexandiore,
di-n-butylsuccinite, 2-butoxyethyl-2-furfuridenacetate,
dibutylphthalate, tetrahydrothiophene, B -naphthol,

diaryldisulfide, bis(dimethylthiocarbamoyl)disulfide, etc.

Rodent-repellent:

* tetramethylthiuramdisulfite, guanidine, naphthalene cresol,
cycloheximide, zinc dimethyldithiocarbamate, cyclohexylamine,

N, N-dimethylsulphenyldithiocarbamate, etc.

Pog and cat-repellent:

* 2,6-dimethyl-6ctadiene-(Z.S)fal(S)(citralj,
0,0—diethyl'S-Z-ethylthioethyldithiophosphate (ETP),
0,0-dimethyl S-2-isopropylthioethyldiophosphate (MIP), etc.

- Bird-repelleni:

* 7 -chlorarose, 4- (methylthio)-3,5-xylyl-N-methylcarbamate,
4@meﬁﬁmmmmﬁmmtammmﬂmmmmmMﬁm,

diallyldisulfide, etc.

Rodent-extermiator

* ANTU, moﬁofluoro acetate soda, warfarin, coumachlor, fumarin,

i il DS

'coumatetralylsilylocido, norvomide, N-3-pyridylmethyl-N’-nitrophenylurea,

endoside, «-naphtylthio urea, thiosemicarbazide, diphenacm, pival,

chlorophasinon, scillatoren, calciferol, ete.

Agent for preventing ant

* Belmetrin, Chlordane, etc.

Agent for preventing mold

» cz—promocinnamic.alhehyde..N,N-dimethyl-N-phenyl-N’-(fluorodichloro-



core for sucking up the thermal evaporating agent is desirable to be 1 to
40 hours, preferably, -8 to 21 hours. The intaking speed nmeans a val ue
cdlcul ated by measuring a time taken fromthe i mersion of a core for
sucking up the thermal evaporating agent having 7 mmin diameter and 70 mm
inlength in an n- paraffin liquid having 25Heesd-Cofliquid.tenperature

REPLAE m ﬁﬁ}}};ﬁ?{i i me that

to the position of 15 mmfrom the |ower part.v

the n-paraffin reaches to the top of th® corg. fOTtop-of gnu
above-rmentioned nineral powder, wood powder afd; tgfgll.&: Iz ﬂ tolorlng
materi al such as Marakite green, etc., sorbicjag sdt's it}ereof
fungi ci dal agent such as dehydroacetlc aci d, ?tLﬂ_nayuheacaﬂh ??hln t he
core for sucki %tﬁﬁtﬂ:@? M‘F%Q‘.ﬁ'de, i goratl ng agent, accor |Eg 't he

necessity.
Plant growth regulator

* 4-chlorophenoxy acetate, gibberellin, N-{(dimethylamino)succinamide,
«-naphthylamido, etc. |
Deodorator
* laurylic acid methacrylate (LMR), etc.
Perfume
* citral, citronellal, etc.

The above-described thermal evaporating agents are formulated in a
solution. Solvent for formulating the solution of the thermal evaporating
agent is water and/or various kinds of organic solvents (inclusive of
surfactant), typically, hydrocarbon solvents. - Especially, it is preferable to
use fatty hydrocarbon having the boiling range of 150 to 350 T (paraffin
hydrocarbon and unsaturated fatty hydrocarbon). Among them, n-paraffin and
-isoparafine are most suitable since they have no toxicity in use, no odor and
very less in risk of fire. The organic solvents other than the above-mentioned
hydrocarbon are glycerine, propylene glycol, methanol, aceténe, xylene,
chlorcen, iso-propanol, chioroforn. etc. |

As the above-menti;ned.Solvent solﬁtion may be used according to the
kinds of thermal evaporating agents to be used, there is no special limitation.
However, it is desirable to be adjusted to be normally about 0.2 to 10 % by
weight in the concentration of a thermal evaporating agent, preferably, 0.3 to 8
4 by weight.

The above-mentioned thermal evaporating agents can be arbitorally

added with various kinds of additives such as an agent for preventing clogging,



The nethod of conduct i ng the evapor ati ng di scharge (of |nsertJC|daI agent)

by applying the conposition of the present iﬁl"
can be simlarly utilized in this type of theNg
tenperature is suitabley decided accprgling to the klld

Is normal to be a surface tenperature of {tRe exotherm.g
range of about 40 ‘to 150[err]C, prefer¥bly, 85T6"I45 [err]C ¥
correspond to about 30 to 135[err]C, preferagbly,  alouiufO=t
the surface tenperature of the core for sucking up the thermal evaporating

by a supporing por

4¢ii;v ces. The
‘ ‘ of the
evaporatingly dischargi ng agent and}li § mpaﬁ&ﬁb al §

sent device

‘30 [err] C of

Fig. 5 is alongitudinally sectional view show ng another
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is covered Pig, a deodering agent, perfume, etc. Examples of the agent for preventing

clogging are BHT and BHA. Examples of the effect-increasing agent are
piperonyl butoxide, N-propyl izol, MGK-264, Sinepirin 222, Sinepirin 500, Recen
384, IBTA, S-421, etc. Examples of the agent for improving evaporatingly
~discharging ratio are phenethylisothiocyanate, dimethyl himix acid.

Examples of the core.for sucking up the thermal evaporating agent used
in the thermal evaporating device according to the present invention are felt,
cotton, pulp, nonwoven textile, asbestos; inorganic molded substances, orgamnic
molded substances, preferably, felt-made core, unglazed core, pylp-madé core
and core made of inorganic molded substa?ce. The core made of the inorgénic
molded substance is, for example, prepared by solidifying a porcelian-porous
inorganic fiber, glass-fiber inorganic fiber or asbesto inorganic fiber with a
binding agent such as gypsum or bentonite, etc. Moreover, the core made of the
.inorganic molded substance may be prepared by simply using kaolin, active china
clay, talc, diatomaceous earth, gypsum, clay, magnesium cafbonate, perlite,
bentonite, alumina, silica, alumina silica, titanium, vitreous volcanic stsnei
sintered powder, vitreous volcanic ashe-sintered powder, etc. or using them
together with wood powder, charcoal powder, active charcoal, etc. which are

“hardened by textile size such as dextrin, starch, gum arabic, synthetic paéte
CMC, etc. Especially preferable core for sucking up the thermal evaporatxng
agent is prepared by compounding 100 weigth part of the mineral powder and 10 to
300 weight parts of the wood power or the mixture of the wood powder and the
equivalent weight of charcoal powder and/or active charcoal with the textile

size to be 5 to 25 % by weight with respect to the total amount of the core for



18 bottomlid 1. The upper face of the bottomlid 1 is fornmed with a
position- determ ning protrusion 15, and the side-face portion of the
cover 4 is opened with an air-intake porti onangd—a- Is fornmed

bet ween an outer peri pheral face of a core EBE&LAQ@&%ﬂﬁg%wﬁtbhe t her ma

evaporating agent and an inner peri pheral fgc 'uu'tne‘ﬁeate gni t 3.
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sucking up the thermal evaporating agent, and futher, by adding water thereto

to be kneaded and being extrusion-molded and dried. The intaking speed of the
core for sucking up the thermal evaporating agent is desirable to be 1 to 40
hours, preferably, 8 to 21 hours. The ihtaking speed means a value calculated
by measuring a time taken from the immersion of a core for sucking up the
thermal .evaporating agent having 7 mm in diameter and 70 mm in length in an n-
paraffin liquid having 25 °C of liquid temperature to the position of 15 mm from
the lower part of the coré to a time that the n-paraffin reaches to the top of
the core. On top of the above-mentioned mineral powder, wood powder and textile
size, coloring material such as Marakite gréen. etc., sorbic acid and salts
thereof, fungicidal agent such as dehydroacetic acid, etc. may be combined in
the core for sucking up the thermal evaporating agent, according to the
necessity. |

The method of conducting the evaporating discharge (of insecticidal
agent) by applying the compoéition of the present invention to the present
device can be similarly utilized in this type of the convéntional devices. The
thermal temperature is suitabley decided according to the kinds of the thermal
evaporatingly discharging agent and is not especially limited, but it is normal
to be a surface temperature of the exothermic body within the range of about 40
to 150°C, preferably, 85 to 145 .'_C which correspond to about.30 to 1357T,
preferably, about 70 to 130 C of the surface temperature of the core for
sucking up the thermal evaporating agent.

Fig. 5 is a longitudinally sectional view showing another exmaple of
the present in;ention. In Fig. 5, a heater unit 3 is supported by a supporing.

portion 2a and a lower-face no-bottom portion of a cover 4 is covered by a



According to this exanple, the follow ng advant ag
as the gap 17 and the air-intaking portion 16 are
air, the diffusion efficiency of the effective co
and noreover, as the position of the tank 6 can
protrusion 15 on the upper face of the bottoml
core 8 for sucking up the thermal evaporating a
and the function of the transfornerl esis8 exot her/{

es_can be obtained that

W%ﬂ?ﬁﬂﬁﬂ hfoegg;”
3F1§ﬁ¥hgﬁgggge£ E% of the

je] y nmade
m ¢ body can be exhrenely

efficiently exerted. Fig. 6 is a long
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showi ng still another exanple of the present invention. In Fig. 6, a

supporting portion 2a has, at its alnost center,

a socket 18 and the inner

peri phery of e socket .18 is rovi ded with an_internal thread 17a. An
bekipacEiiC " ke

external th {UBPEr fagegof the bottom lid

1is fo;med_with a position-

determining protrusion 15, and the side-face portion of the cover 4 is opened

with an air-intake portion, and a gap 17 is formed between an outer peripheral

face of a core 8 for sucking up the thermal evaporating agent and an inner

peripheral face of the heater unit 3.

- According to this example, the following advantages can be obtained

that as the gap 17 and the air-intaking portion 16 are communicated to the open

air, the diffusion efficiency of the effective components can be‘improvedé and

moreover, as the position of the tank 6 can be decided by the protrusion 15 oa

the upper face of the bottom 1id 1, the centering

of the core 8 for sucking up

the thermal evaporating agent can be smoothly made and the function of the

transformerless exothermic body can be extremely efficiently exerted.

Fig. 6 is a longitudinally sectional

view showing still another

example of the present invention. In Fig. 6, a supporting portion 2a has, at

“its almost center, a socket 18 and the inner periphery of the socket 18 is

provided with an internal thread 17a. An external thread 6a of the tank 6 is

screwed in an internal thread 18a of the socket 18. _A core for sucking up the

thermal evaporating agent of the.tank 6 is inserted in the heater unit 3 so

that the core 8 can vertically move. The bottom face of the cover 4 has no

bottom and a leg-portion 19 is provided at an opening edge at the bottom-face

portion of the cover 4. The bottom face of the

tank 6 is raised up upwardly

from the estaﬁlished face by the leg portion 19 for the support and accordingly,

the air-intaking portion 16 is secured at the bottom face of the cover 4.

Moreover, at the bottom_face of the supporting

portion 2a is provided air-

intaking portions 16a which positions at the inner and outer peripheries of the



screwed in an internal thread 18a of the socket 18. A core for sucki ng

3-s0
has no

up
the thermal evaporating agent of the tank 6 is inserted in, Ihemhfater uni t
that the core 8 can vertically nove. The hotLOhacgto cover 4
bottomand a | eg-portion 19 is provided aﬁggﬁg;gg gq ﬂ? at the
bottomface portion of the cover 4. The bottom\fdce of the tank S
rai sed up upwardly fromthe establishad face b theguelgi’&)d?gr o 19 for the
support and accordingly, the air-intaking portijory 16 i s sec t the
bottom face of the cover 4. Moreover, at the boft ace of the upporting
portion 2a is provided air- intaking portions 1 a Whi ch, posi-t- at the

i nner

and outer peripheries of the

heater unlt 3.

According to this example, as the socket 18 is provided at almost
center of the supporting portion 2a, the project of the center of the core 8 for
intaking a liquid can be easily carried out and therefore, excellent function
of the transformerless exothermic body can be extremely effectively exerted.
Fur thermore, by rotating the tank 6 to vertically move the core 8 for sucking
up the thermal evaporating agent with respect to the heater unit 3, the amount
of evaporating discharge can be adjusted with a pitch of the external thread 6a.

Fig. T is a longitudinally sectional view showing a still another
exmaple of the present invention. The exmaples shown in Figs. 1 to 6 show the
constitution that the device body houses the tank 6 in its inside to be

stationarily held. In the example of Fig. 7, an external thread 6a of a tank 6

is screwed into an internal thread 18a provided at a socket 18 of a supporting

portion 2a, and the tank 6 is exposed to the lower face of the device body and

suspended therefrom to be held in the stationary position. Moreover, in this
example, a power source plug 20 which supplies an electric force to a
transfornerless exothern body of the heater unit 3 is freely inserted in the
device body. By directly inserting the power-source plug 20 1nto a power-source
consent, it can be made to be codeless.

~ According to this exmaple, a very compact-sized codeless device can be
obtained as well as the similar advantages of the socket 18 in Fig. 6 can be
obtained. Further, the socket 18 may be provided with supporting pieces having
flexibility in place of the internal thread 18a so as to clamp the external

thread 6a of the tank 6 by these-supporting pieces.



heater unit 3. According to this e
provided at alnost center of the supporting gé&r

; f;;&}ﬁﬁ%gket 18 is

e QrQJect of the

center of the core 8 for intaking a liquid cdnilbe eas r{ii @d out and
t herefore, excellent function of the transfoqnﬁrl@ébAééé?ﬁg I € body can
be extrenely effectively exerted. Furthernorej by r e,tank 6 to

vertically nove the core 8 for sucking zap thelthermal evaporatiing agent
with respect to the heater unit 3, the anDunt1dggﬁauap@waT+ﬂg’decharge can
be adjusted with a pitch of the external thread 6a.

In the examples shown in Figs. 3 and 6, such a mechanism can be
provided that a code electrically connected between the heater unit and the
power-supply consent is wound. This code-winding mechanism can employ either
method of manually or automatically winding the code. In each example shown in
Figs. 3 to 6, a type of hanging from a wall can be employed instead of the type
of being placed on a floor. Furthermore, in each exmaple shown in Figs. 3 to 6,
as the thermal evaporating device, a timer can be provided to the device so as

- to arbitoralily set the evaporatingly discharging-time of the thefmal
evaporating agent. Further, a means to recognize a remaining amount of -the
thermal evaporating agent in the tank can be constituted by providing an optical
sensor, a weight sensor, etc.

In the exmaples shown in Figs. 3 to 7, moreover, it is shown that the
transformerless exothermic body is in an annular form, but the present invention
is not limited thereto. U-letter form and a cylindrical form can Be employed

_for the transformerless exothermic body. In-a case that a U-letter shaped
transformerless exothermic body is used, there is an advantage that the core for
sucking up a thermal evaporating agent in the tank can be'inserted from the
side face of the transformerless exothermic body. In a case that a cylindrical
transformerless exothermic body is used, an evaporatingly discharging amount of
the thermal evaporating amount can be adjusted by changing the length of the
core for sucking up the thermal evaporating agent to be inserted into the
eylindrical transformerless exothermic body so that the heating area of the core
for sucking up the thermal evaporating agent is changed.

As described above, the liquid-type transformerless thermal

evaporating device according to the present invention can be used for the



Fig. 7 is alongitudinally sectional view showng a still another exmaple
of the present inventi.on. The exmaples shown in Figs. 1 to 6 show the
constitution that the device body houses the tank 6 in its inside to be
stationarily held. In the exanple of Fig. 7, an external thread 6a of a
tank 6 is screwed into an internal thread 18a provided at a socket 18 of a
supporting portion 2a, and the tank 62ls exposed to the |ower face of the
devi ce body and suspended therefromto be held in the stationary position.
Moreover, in this exanple, a power-source plug 20 which supplies an

electric force to a transformerless exother body of the heater unit 3 is
t he power.-source

freely inserted in th evice_body. By directly insertjn
plug 20 i ntedaﬁ°m$-‘§éﬁgﬁ%ge esrﬁ‘@ﬁef‘l%tleaﬂ tgakranse eB tanceadnasicide,
repellence, prevention of mold and regulation of plant growth and other

medicaments for household use and.for business use.
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CLAIMS:

1. A liquid-type transformerless thermal evaporating
device having a combination of a device body and a
heater unit (3) for evaporating a thermal evaporating
agent (9) in a tank (6) provided in the device body by
eléctrically heating the heater unit, characterized in

that

the device body holds a tank (6) filled with a

thermal evaporating agent (9) at a stationary positioﬁ,

the heater unit (3) is held on the tank, for heating
a core (8) for sucking up a thermal evaporating agent
pulled out of the ingside of the tank and has a

transformerless exothermic body (10),

the transformerless éxothermié body (10) is a
positive témperéture coefficient thermistor and the
voltage-current characteristi; thereof has a region,
over the range of at least 100 V to 240 V of épplied

voltage, which satisfies the conditions of
Vx + Iy = a (a is constant)

in orthogonal coordinates in which a longitudinal axis

is a voltage Vx and a lateral axis is a current Iy.



In the exanples shown in Figs. 3 and 6, such a nmechani sm can be provided
that a code electrically connected between the heater unit and the
power - supply consent is wound. This code-w ndi ng nechani sm can enpl oy
either nethod of manually or automatically w nding the code. In each
exanple shown in Figs. 3 to 6, a type daf hanging froma wall can be

enpl oyed i nstead of the type of being Praced on a floor. Furthernore, in
each exmaple shown in Figs. 3 to 6, as the thermal evaporating device, a
timer can be provided to the device so as to arbitoralily set the
evaporatingly discharging-tinme of the thermal evaporating agent. Further,
a neans to recognize a remaining anount of the thermal evaporating agent
in the tank can be constituted by providing an optical sensor, a weight

sensor, etc. e
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In the exmapl es shown in Figs. 3 to 7, noreover, it is shown that the
transfornerl ess exothermc body is in an annular form but the present
invention is not linmited thereto. U-letter formand a cylindrical formcan
be enployed for the transfornerless exothernic body. ~Case that a
U-letter shaped transformerless exothenc body is usREPLADENEN:S,
advant age that the core for sucking up™a thermal eva oharrng“aﬁeﬁ?mi
tank can be inserted fromthe side face of the transffon
body. In a case that a cylindrical transfornerless exot
used, an evaporatingly discharging anount of the therjng

amount can be adjusted by changi hg thd®}ength of the core for sucki ng Up
the thernmal evaporating agent to be |dk5rted i Nt O t he jeeyrrrorirehe== 7
transfornerl ess exotherm c body so thqg the heating arpa of the core
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for sucking up the thermal evaporating agent is changed. As
descri bed above, the liquid-type transfornerless thermal evaporating

devi ce according to the present invention can be-used-fof-ther—
21 evaporating di scharge of deodorization, f REP A t\ﬁiEEg
fungicide, repellence, prevention of nl d and fegutarion of plan{ growh
and other nedicanents for household us& and fo )usz'@%;sﬁ e,
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25, CLAIM5S: = 1. Aliquid-type transfornerless thermal evaporating device
havi ng a conbi nati on of a device body and a heater unit (3) for
evaporating a thermal evaporating agent (9) in a tank _(_6)......,,9.[.9_\’.i ded in the

evice hody By 4 (REPLACEMENT SHERT!
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electrically heating the heater unit, characterized in. that t he
devi ce body holds a tank (6) filled with a thernmal evaporating agent (9)
at- a stationary position, the heater unit (3) s Hel-don-tihe-+:

for heating a core (8) for sucking up a thernmal eviagbratUitaliddeyiliiip
out of the inside of the tank and has a3 transforneyless exo .

q
(10), the transformerl ess exothérm c body (1D); | 9 PAPR 1996 |
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positive tenmperature coefficient therm stor and the voltage-current
characteristic thereof has a region, over the range of at |east -100 V to
240 V of applied voltage, which satisfies the conditions of VX + ly
= a (a is constant) i n orthogonal coordinates in which a |ongitudinal
afis Is a voltage Wx and a lateral axis is a current |y.

ABSTRACT

LIQUID-TYPE TRANSFORMERLESS THERMAL

EVAPORATING DEVICE

A device body is equipped with a heater unit (3) and
a thermal evaporating agent (9) is filled in ; tank (6), and a
leading end of a core (8) for sucking up the thermal evaporating
agent which is inserted ié the tank (6) is inserted into ghe
heéter unit (3). The heater unit (3) is in an annular shape and
is incorporated with a transformerless exothermic body (10). The
transformerless exothermic body (10) is a positive temperatufe
thermistor and the voltage-current characteristic thereof has
a region, over the range of at least 100V té 240V of applied
voltage, which satisfies the conditions of Vx + Iy = a (a is
constant) in orthogonal coordinates in which a longitudinal axis
is a voltage Vx and a lateral axis is a current Iy.

Figure 3
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