Fan Type Chem cal Diffusing Apparatus Technical Field The present invention
relates to a fan type chemcal diffusing apparatus of volatilizing a
chem cal, a technique for diffusing an active ingredient of a volatile __.
chem cal such as an insecticide, insect repellent or noth-proofing ageﬁtP,f-'-Um
aromati c chem cal and deodorant by ventilating a carrier body inpregnated
with the active ingredient while utilizing a fan type bl ower powered by a
notor. More specifically, the invention relates to a fan type debuggi ng
apparatus for repelling_and _exterm nating or excluding noxious or harnful
i nsects including bugs sH&h-BRe feauicabélfifshnesipeeekspaches, nites, ants
and centi pede anq J?thing bags such as skin beetles and clothes noths by
ventil ati n%%%%' ody inpregnated with an active ingredient while
using a fan type l;IJ ower powered by a notor energized by a battery or
cell s. Background ARt PRe e mypatioherdlead s volaatar] t;ﬂ@gh@ﬁgcaqiiiffyusi.%

. . . . = 1
apparatus has_ _been known which is designed to diffuse into the a spher e,
e. g., in &PPPHOM%R wletUezinagr ebéentaloh @cual@td ke cPif?ﬁfEiirﬁTglanS”Ch as an
i nsectici deﬁ insect repellent or noth-proofing agent, aronati c* théRi cal
and deodor "EHFE 1Byt phe atidke ohemiasilnd.chThy sntiypbGatial an, fype chemi cal
vol atilizing and diffusing appa- ratus is provided with an aile?ﬁFﬁf for
adm tting gﬁgim'ft O ki g 1 e romatt o t e apparat g, Redy ;. gnd, an. ai.r outl et
for sending out air admtted. |In the air flow passage Betyween“taﬁéngai r
inlet and gﬁélé‘ielr hode| erp taearagedrveith the &t&&i?g?&ﬁénm%'ﬂeedmg. fan type
bl ower driyen by a notor and an active ingredient carrier bo 1yZli“r’rpE}egnat ed
with an acf;gil\/@’ﬁenblroé‘tﬁfemvyeﬂrdow dedicabso in the

More specifically, the Invention relates to a fan type debugging

apparatus for repelling and exterminating or excluding noxious or

harmful insects including bugs such as mosquitoes, flies, cockroaches
mites, ants and centipedes and clothing bags such as skin beetles and

clothes moths by ventilating a carrier body impregnated with an active

ingredient while using a fan type blower powered by a motor energized

by a battery or cells.

Backgyround Art

A fan type chemical volatilizing and diffusing apparatus has

been known which is designed to diffuse into the atmosphere, e. g., in a
room an active ingredient of a volatile chemical such as an insecticide,
insect repellent or moth-proofing agent, aromatic chemical and deodor-
ant by the force of a wind.,

This typical fan type chemical vaolatilizing and diffusing appa-
ratus is provided with an air inlet for admitting air from the outside

imto the apparatus body and an air outlet for sending out air admitted

I . o
n the air flow passage between the air inlet and the air cutlet there are




apparatus body is a roomfor accommodating a battery for powering the

not or and hence the fan blower. The active ingredient inpregnated body is
di sposed either in the air flow passage between the air inlet and thﬁtpf@m
or inthe air flow passage between the fan and the air outlet. Thus,
apparatus is of the type in which rotating the fan to send air causes the
active ingredi- ent in the inpregnated body to diffuse through the air
outlet into the atnosphere. As shown in JP U H06-4393A, another fan type
chem cal djf- i_ng appar atus has, been known in which the fan in a fan
type bl odePouFEésl(glafgcnoﬁf%‘? ﬁio”ée]i/ F et gy charfiteandThe aoypicchlgfedme ity pe
chem cal diafrf,yes_ibn afggar at us n,t{oned .above is provided with the fan type
bl ower and %'he "dCTiVER P H @df et thiadpt ddnat eeredoenyt Fapar dadhiso im thre

dbffjgr med with an air flow passage in the apparatus body.

appar at us body an / _
As a resultPPAETE °POY & P mhor @perim Bve diadi g p etttey fomop aveke s gtthe

apparatus | arge |A1 si ze.  The requirenent that the active ingredient

i npr egnat éEIOtB%dV JRGCe t8efiaR We™srranged to efficiently send air into,

t hrough and out Q[f the active ingredient inpregnated body tends to nake
the apparatus stritfcPGHE eciOMErie tdndnp ereger tied widse is Idfistdve dapiparatius i s to
be powered,K by a Pattery, provi di ng a space for accommodating the battery
in the appifaradlaarpassese bappacn Fhe aér evken ator the bapbexnand 4iarfjew in
size. It should be noted in particular that the site in which the ac -2 6
SEP 2004 PiAjé2$hgretrentthenfregrdt € podyutlstplaced tetanmrness tiheofsi ze of
the apparatus and a degree of its conplexity. The fan type chem cal

di ff usi ngt f‘)ﬁgPatlﬂswmcgb{%@éalg hhegfryyto send air causes the active ingredi-

ent in the impregnated body to diffuse through the air outlet into the
atmosphere.

As shown in JP U H06-4393A, another fan type chemical dif-
fusing apparatus has been known in which the fan in a fan type blower
itself contains a volatile chemical.

The typical fan type chemical diffusing apparatus mentioned
above is provided with the fan type blower and the active ingredient
impregnated body separately in the apparatus body and formed with an
air flow passage in the apparatus body. As a result, it is forced to be
complex in structure and makes the apparatus large in size.

The requirement that the active ingredient impregnated body
and the fan be arranged to efficiently send air into, through and out of
the active ingredient impregnated body tends to make the apparatus
structure complex and large in size.

If the apparatus is to be powered by a battery, providing a
space for accommodating the battery in the apparatus makes the appa-

ratus even more complex and larger in size.

It should be noted in particular that the site in which the ac-




HO6- 4393A by having the fan effectively functioning as the active in-
gredi ent inpregnated body seeks to resolve the problemof howit can .
efficiently be arranged and to sinplify the apparatus structure. How ‘e
many problens still remain unresolved, for exanple, as regards an
unsati sfactory durability (e, g., brittleness) of the fan which nust be
made by formng, a limted inpregnable amunt (snall anpbunt) of an active
ingredient and, if the fan is of replacenent type, the tine, |abor and

cost entai l\?e 1I1§Iredrlg§ (%%?ng igtevgﬂb(:h r@| 138lf(§tci1qgf%ﬁ R gé € ?ﬂ%%athen

utility and servicea an “ex

di ffusing ratus_ qusl blomer a debugglng appar at us of
first type%gg% %@%3 deg“* ¢ q é?%ﬁ%éfﬁng or excluding a noxi ous or

harnful insect h bee dISC|O ich is designed to volatilize a
cheni cal by proaﬁﬁ}ﬁ tanPai E??ﬁﬂl gﬁéﬁgﬁﬂﬁ”%ﬁéﬂféﬁFcB?eﬁéﬁng PoP a fan
bl ower  dr , t or. for JP P $53-14329A, JP U S61-
182273A, %g‘HgéA?%)i "mvw@“é/ Cﬁﬁe#ﬂ’ HogciisasBa AS i petiye) L504627A
and JP P H11-28040A. As angther ex Ie as disclosed in JP P HO5-68459A, a
debug- gi f§° %ﬁﬁﬁrﬁ?%§¥€@t§ hadearlys YeeR el 88l 8580 Y At WAPch a

vol atile emcg1 IS retalae ¥Ath|n the chem cal diffusing fan which may
be rotat TSN 81128 eRAR R éﬁ1%&UHI$MFW%éPPaaét%%éf%éﬁué%aﬁﬁﬁé a

third type ot debuggi tus has been known as disclosed in JP P
HO7- 111856A5Td Pﬁﬂ%g ?%a? lﬁl%maen eEpex6ad eBUuggiilg: a5psearis2Ras been
di scl osed |S?£hfch a carrier. regn with a chem cal and al so

te
functi oni id LEEFY o adad E3f|8wgrs bitslsoged PhtheHanaphishiaret $ede of a

fan which nqy ge {otated tP ca ;e an air. flow created to volatilize the
cheni cal . © or 11t

ming impregnable amount (small amount) of an
active ingredient and, if the fan is of replacement type, the time, labor
and cost entailed for replacement, which may make the apparatus poor
in utility and serviceability.

As an example of the fan type chemical diffusing apparatus
using a fan type blower, a debugging apparatus of first type for repel-
ling and exterminating or excluding a noxious or harmful insect has
also been disclosed which is designed to volatilize a chemical by
providing an air flow through the chemical by means of a fan blower
driven by a motor. See, for example, JP P $53-14329A, JP U S61-
182273A, JP U HO06-75179A, W096/04786, JP P H0B8-154554A, JP P
H11-504627A and JP P H11-28040A.

As another example as disclosed in JP P H05.-68459A, a debug-
ging apparatus of second type has also been disclosed in which a volatile
chemical is retained within the chemical diffusing fan which may be
rotated to volatilize the chemical.

Further, as another example, a third type of debugging appara-

tus has been known as disclosed in JP P H07-111850A, a third type of




i i ng apparatus seens to | ack concreteness and seensﬂtq”
EQSefh;a; E¥2§|gﬁgu?g bg rggolved for practical use. The sepon? Lﬁfeifgéggrmm
bract i cod seems to 1 ack floxibi ity A need to make the retainer Iarger in
practiced seens to lack flexibility. f Khent ool broporti onal y
size in order to volatilize a larger anount o a b or
i ener needed to drive the fan. The third type debugging
LBEQ?Zfﬁi is tgghnologically concrete and practical buz Iﬁacgtgdsagpe
require the carrier not only to be larger in area_brt zs ave a shape
suitabl e tBebedtioe @irarest dtance A8 AU AAS wRASS] Qa?i-iteﬁémd)é-teiggéted
i nventors' scrutiny indicates, the idea of re- quiring

= ; : i g i der to volatilize a
: i ent wiithop atiedl badyalso rhectiahaes +d Re &5 A, 11 5 9L J&L & se i
:ggggglggnun?posg?he active ingredient nust be jusgj-g it ed. E&?,‘%Hb i dea

t
pir 1 i i i stance as nuch as
i ri v Rir ivtake slapeflasanasnt LeAUGe Wihd 4 [Esis 1
ggs;?grgrkzgafound much questionabl e. For o remve w AdSF &di 8t hhke means

: ; i ' - this would reduce a force to
i ng wimdtpt essuleiliper henide nicg® and
&g?ggh ?he cheﬁfcal from the carrier. Then, the phenonenon woul d take

i ' ' 1 t hoyt enough carrying
that the wiTide fpassgse awdu ekl oM the, Garrdgr, ) 4t enoug
PLgcghenical, or a reduction in chenlca? concen rqug%%b&? YRt &y f1ow.

: ; ' | oss i.n driving energy.
is is adwbsedims toitnd of OLGe and1kaaLher wonds, :
Tgliohfrast, excessi vel y incréﬁging air resistance’ WBlid t€dite the wind

i Clos sof } d_lLose the ca -4 6 SEP 2004
ed of a wind B€e ot t0fe H@@u@élﬁgoﬂ}ﬂa@atagls 8 ol )
;ggity to carry the chemcal far. As an exaone of @Hé 8%5&3 | iy dppar at us

- has al so been
i f an andppradliouerut i@ hevipthc{i¥Pe s0f §l{8hagpg AR b .
g?gggsgd mhié%bis designed to vol atilize a chenlcaﬁ’%y brovi 8ERY tan air

fl ow t hr ouyhke blee retuentcad r oy iMBARS i O r e any bR, grlgygeeq" alljl%o%nq?)tfor - See,
for exanpl e,
a chemical proportionally increases energy needed to drive the fan.

The third type debugging apparatus is technologically concrete
and practical but is noted to require the carrier not only to be larger in
area but to have a shape suitable to reduce air resistance as much as
possible. As the present inventors’ scrutiny indicates, the idea of ve-.
quiring the active ingredient impregnated body to be larger in area in
order to volatilize a larger amount of the active ingredient must be jus-
tified. But, the idea of requiring it to be shaped so as to reduce wind
resistance as much as possible was found much questionable.

For to remove wind resistance means reducing wind pressure
per unit area and this would reduce a force to detach the chemical from
the carrier. Then, the phenomenon would take place that the wind
passes away from the carrier without enough carrying the chemical, or a

reduction in chemical concentration per unit air flow. This is a loss in

wind force and in other words a loss in driving energy.

In contrast, excessively increasing air resistance would reduce

the wind speed of 2 wind coming out of the air outlet and lose the ca-




JP P S53-14329A, JP U S61-182273A, JP U HO06-75179A, W96/ 04786, JP P

HO8- 154554 and JP P H11-504627A. Further, as another exanple, a fifth §kpe
of debuggi ng appara- tus has al so been proposed as disclosed in JP P

H | - 28040A which com prises a DC notor powered by a battery and a fan to
be driven by the DC notor to provide an air flow through a chem cal for
its volatilization. The fourth type debuggi ng apparatus seens to | ack
concrete- ness for using a battery as power supply and seens to have nany
prob- lens_to . be resolvyed for practical use. The fifth type debuggi ng

appar at us ?%mé%%ﬁﬁﬁé}%fﬁgc%FPﬁcélBﬁt- tery as power supply and is shown in
its second apparatus to have a current consunption of not greater than 100
m|lianperes whent e BE2"HIEor! ithe ubloadeds Howewens wangomsacker @b é on
appears tnge pak%n, e. g., _in efficiently using the battery to allow the
chemical tO°BE vAIBPTIH LERE POFuc aproFrangeldat ke perd popoadswhacH an type
debuggi ng f.paratus for repelling and ex- cluding harnful or noxious
insects as” PreviolsselaEdicei dedescubed movipimced ap Rostr-agenspace in a
house in order. to run over a long period of tinme or as carried by a worker
for use t&hﬁﬁﬁcéhpadﬁ?%?sPfaigﬂthbhehodeveddaiaahbenthab,vbﬁeﬁﬁﬂﬁﬂ@;us have
t he abiligﬁBgo vol atilize a chemcal for a long tinme without the need to
change th t Per L1339 ASER YOGS IARDL HEtA ex BNl Bo®$7 A1he Af aw (tympesdebuggi ng
appar at us agﬂﬁlso” been known as di scl osed, for exanple, in JP P

H11- 308955A. L TAPS- ¥ Sttyped débBddl hg Ceifsarat us has an appar at us body
provided with a notor, a fan, a battery and a chemcal retainer and is
operabl e to provi'dgthht.ats anpovent hroughe. théi fohemp caf deptigbney appomt he

tus has also been proposed as disclosed in JP P H11-28040A which com-
prises a DC motor powered by a battery and a fan to be driven by the DC
motor to provide an air flow through a chemical for its volatilization.

The fourth type debugging apparatus seems to lack conecrete-
ness for using a battery as power supply and seems to have many prob-
lems to be resolved for practical use.

The fifth type debugging apparatus is an apparatus with a bat-
tery as power supply and is shown in its second apparatus to have a
current consumption of not greater than 100 mililamperes when the DC
motor 15 unloaded. However, no consideration appears to be taken, e. g.,
in efficiently using the battery to allow the chemical to be volatilized for
a prolonged time period.

Thus, a fan type debugging apparatus for repelling and ex-
cluding harmful or noxious insects as previously described is used as
placed on a storage space in a house in order to run over a long period of
time or as carried by a worker for use to run outdoors. It is therefore
desirable that the apparatus have the ability to volatilize a chemical for

a long time without the need to change the battery.




fun by driving the notor with the battery power to volatilize the chem -
cal. It is shown that the notor is intermttently operated to iteratively
have a time period of air flow and a time period of halt alternatel§ S8Pt;
the time period of halt being ten tines or nore as long as the tine peri-
od of air flow The fan type debuggi ng apparatus referred to above is
designed for use as placed in a storage space such as a wardrobe or cl oset
and is there found to extend the debuggi ng conmponent enough inside the

cl osed space and ble of maintaining its efficacy enough for a |ong
time. However, us}ix%gﬁt%ﬁiesmﬂ%lg %?t}bfpgad'f g¥fﬂ&§5§u55’é@eﬂpﬁ>%ﬂ"aéulsihﬁi’ngIS@pace in
a dwel | ing, proyes it insu{fiﬁigngly efficacious. There have al so bee known
chemical volatitT iy ARG dierf (87 AYA mRet-hdddP Usihg -BH89%Ad force of a fan
to volatilize andrdifggge a vglgtile chem cal into the atnosphere. For
exanple, JP U S61- 182 PR A VRS EF LB N PPYF Atk Misndnf rerrt b s dndiyo a
chem cal inpr%%ﬂﬁte@}retaingr ?ody having a noderate air perneability, and
JP P HO7- P185 abl GsBEOUEF M ng bR the1val PArs R prbet gl me if antsiswi nd
force and a perneability. To the present inventors' know edge, all the
cheni cal fﬁ%?%%ﬂPHthﬁ”éF*?éﬁ&iﬁéﬁ'H&mw&?(%&Fh9€“¢ﬂgwﬁdhenthwmpnhgnated
bodi es') 59 ﬂgrd pr.o o§ed inthe prior art are bodies which are solidified
and monol i tRi . “TEPE tRF ST P RSB thfela Provirde cantoef flesitli aset e alnsmi f

chem cal s t fe.c r -6 G SEP 200& vied thereby are high in vapor pressure
and t hus ﬁf‘gh WSOIAL T (B2t ERe dnotwEdd 1ake B te Btly ol ke &z &0 ataheiedal whi ch
is less volatile or harﬂ to volatilize or to volatilize a plenty of a
chenmical af'“8 % FifeS PP Hedotie ander sssapyrics ehke!taltwasuely suth as: (1)

to make | r the area.of volatilization of a chem cal i npregnated body;
(2) to maégﬁgpaé}m\l/%cfag?xalt Deing ten times or more as long as théngimg peri- Y

od of air flow.

The fan type debugging apparatus ref;arred to above is designed
for use as placed in a storage spaée such as a wardrobe or closet and is
there found to extend the debugging component enough inside the closed
space and capable of maintaining its efficacy enough for a long time.

However, using this type of apparatus as placed in a living
space in a dwelling proves it insufficiently efficacious.

There have also bee known chemical volatilizing and diffusing
methods using the wind force of a fan to volatilize and diffuse a volatile
chemical into the atmosphere. For example, JP U S61-182273A discloses
applying a wind from the fan to a chemical impregnated retainer body
having a moderate air permeability, and JP P H07-11850A discloses
defining a relationship between a fan's wind force and a permeability.

To the present inventors’ knowledge, all the chemical impreg-
nated or retainer bodies (active ingredient impregnated bodies) so far
proposed in the prior art are bodies which are solidified and monolithic.

For this reason, they provide an effective means if chemicals to be car-




in a chemcal inpregnated body to facilitate wi nd passage; and to inten-
sify the fan's output. It has been found, however, that any of these .
measure cannot be taken without nmaking larger the entire volune of R BEP 2004
chem cal im pregnated body, or w thout neking the fan larger in size or
deteriorat- ing energy efficiency. Especially, an increase of the chem cal

i npreg- nated body in size brings about the problenms as follows: (1) Local
changes in air flowwthin the chem cal inpregnated body. Thus, as it

becones di t ecially .fromthe wind blowoutlet, the air flow per
uﬁ?? t?ne %%ﬁg@eﬁggbgiFe%ygba“‘Eyoéﬂﬂgﬁﬁu}%gp é%%%lwﬁéb*g@g@Fbp§th t he
hem cal i ppreg-.nated b .| f the chem cal inpregnated body is larger in
fhe directg%ﬁ'%f”?ﬁe“hfﬁggxpﬁ% i 8”?6?%§5Hﬁhcw tefe ﬁﬁ@ﬁﬂédﬁ‘hﬁﬁnggn?teg
body instantaneously receives varies fromone site to another. is | eads
Lo an unbal ARAS BrVE S5 P Tovel sthenel o ipreohavedimoy and
revents the chem - cal fromvolatilizing stably. ven i e situa
?1) devel dpSE 8 bl e \Forati PEIEFTDAGR IS U Poswsiln dararentiorareheot
solidified nnpolilhic chem cal i m pregnated body*lf the chem cal
i npr egnat e & IGAFOR §f @ @“é@éhmwﬁe%%%“%bﬂ?@y+6Me@em§kﬁdﬁreaseouﬁ t he
i of the -7 S E P 2004 chem cal inpregnated body makes |onger the
3: g?ance f8r2 B HB T CHm S 15 frhPe Y didf acelg b ees 1 1 b ngesa s e d 60 it feen-

chemcal to.b de_even in the body. (3) An increase in size of the
cheni cal Fﬁ%?@ﬁgngaoﬁéaytfor t he reason of the problem mentioned at (1)

i about a _drop in the air flow per unit tine fromthe
above also bri n?? has been founcFl), however, that any of these measure cannot

be taken without making larger the entire volume of the chemijcal 1m-
pregnated body, or without making the fan larger in size or deteriorat-
ing energy efficiency. Especially, an increase of the chemical impreg-
nated body in size brings about the problems as follows:

(1) Local changes in air flow within the chemical impregnated
body. Thus, as it becomes distant especially from the wind
blow outlet, the air flow per unit time tends to be reduced
by an air resistance that develeps in the chemical lmpreg-
nated body. If the chemical impregnated body is larger in
the direction of the wind, the wind force which the chemical
impregnated body instantaneously receives varies from one
site to another. This leads to an unbalance of volatilization
over the entire impregnated body and prevents the chemi-
cal from volatilizing stably.

(2) Even if the situation (1) develops, stable volatilization will
be possible even for the solidified, monolithic chemical im-
pregnated body if the chemical impregnated is quickly

made even 1n the body. However, increase in the size of the




air outlets (volatilization outlets) of the chem cal inpreg- nated body
receptacle, which leads to a drop in the ability of the chemcal to
volatilize into a roomand in turn to a drop in the efficacy of the g SEp j
chem cal. Made to resolve these problens, an attenpt to intensify the i
fan's wind force is an attenpt to waste energy and proves inefficient and
uneco- nom cal. Accordingly, it is an object of the present invention to
provide a fan type chem cal diffusing apparatus that can resolve one or
more of the probleng nentioned earlie A is also an object of the
present invention to provide & fah? etdyé% Héﬁﬁgiﬁ nYP Epp AP atiustawe fapel | i ng
and exterm nati ng orthexgsl | i ng a noxi ous or harnful insect that permts an
active ingredient to Be"VOFA™ 't F]i28E° i h D Hrabi Fiim 8RBt Wiet om theni mum

i nput driving energy, It if aLso an object of the present invention to
provide a fan type ‘U&BUGHT HyLBPpAT atte™ dpehatbfini th a battery which
permt a chem c&& to be volatilized over a prolonged tine CiE)leri od w t hout
the need to exchahgs' tRE BEEt S yizet °f $haicdsmisabprecesortachd oy efsent
invention to provide a fan type debuggi ng apparatus usable in a living
space, proving a suf”f’?cfeeaiﬂo%og @eEpF’Og@G@f BEAtvaey and(daphble ofso

mai ntai ning the sufficient efficacy for a pro- longed tinme period. It is
al so an obj ect of tREHFBBA A/t iTokD e G 1prbT deTat thdnme faim the
volatilizing method that permits a volatile chem cal having insecti- cide,
i nsect repellent or2yr Bﬁfﬁtédﬁ?%?h?%%{‘i%ﬁ“ﬁé)@é tdief ¢ kst adnidnliee- per sed
stably by a wnd force er, a prolonged tinme period for a variety of

noxi ous or har nful i"ﬁé"e‘g;ﬁé’,‘iyrréﬁéi”cﬂcé%'swﬂifdt hetdampor Pprapstutbetabelity

of the chemical to volatilize into a room and in turn to a
drop in the efficacy of the chemical. Made to resolve these
problems, an attempt to intensify the fan's wind force is an
attempt to waste energy and proves inefficient and uneco-
nomical.

Accordingly, it is an object of the present invention to provide a
fan type chemical diffusing apparatus that can resolve one or more of
the problems mentioned earlier.

[t is also an object of the present invention to provide a fan
type debugging apparatus for repelling and exterminating or expelling a
noxious or harmful insect that permits an active ingredient to be vola-
tilized in 2 maximum amount with a minimum input driving energy.

It is also an object of the present invention to provide a fan
type debugging apparatus operated with a battery which permit a
chemical to be volatilized over a prolonged time period without the need
to exchange the battery.

[t is also an object of the present invention to provide a fan

type debugging apparatus usable in a living space, proving a sufficient




chem cal possesses and the amount of volatilization the chemcal is ained
for. Disclose of the Invention There is provided in accordance with the
present invention in a first formof inplenmentation thereof a fan tyﬁ%P?
chenical diffusing appa- ratus, characterized in that it conprises: a 2004
apparatus main body hav- ing an air inlet and an air outlet; a fan type

bl ower di sposed in the ap- paratus main body and having a fan casing, a fan
provided with a hollow space, and a notor; and an active ingredient

i mpr egnat eg..hody or, mass. , di sposed i.n the holl ow space for containing an
active i ngeggglg%%t%nd \Rﬁ@?gienofriﬁaflhtﬁ‘”t‘y’&etBFo‘i/béflflcil%ntaélé%ﬁw &md aoperati ve to
send air firom the air.inlet through the hollow space into and out of the
air outlet!®"FHT SUPEREI9%r m of i npl enentation of the present invention that
requires that a fan be uniquely provided with a holl ow space adapted to
accommodat e t her & 1S @nsQéPi e Fingt EkR 8KesqHpregratedt bodyvide amabsmionl y
requires th? appar.atus body portion to have a space therein just enough to
accommodat®é t"ﬂgzptfl&ﬁ”lﬁ B Fod i t T igatesolepide chrveng ] bralng needtt-o

provi de an.extra space for separately acconmodating an active 9 S E P
2004 i ngr & ent SERpF BYHAE HdobEay™ tiTise 8 tedl nipinict joast e he dafivardtarsi Bady
interior structurally and mnakes the apparatus conpact and small sized.

Al 'so, el i APRERY ALF TP BUnCelfeat over @i Bsderetheimepievisd figr @ adient

i npr egnat ecf‘j body beside the fan blower in the body portion of the

appar at us °? it BARante & arfrd udegisgnt s | eegasidigasy of Ahsovabhe fransise frdund not
to reduce jts . durability and capable of retaining a sufficient anpunt of
an acti ve Phireti 8AESeEAS 1t ddfs e Peemiton! st letizabove the heheacitchVes

i ngredi engillnerTBrf%g_-

Disclosure of the Invention

There is provided in accordance with the present invention in a
first form of implementation thereof a fan type chemical diffusing appa-
ratus, characterized in that it comprises: an apparatus main body hav-
ing an air inlet and an air outlet; a fan type blower disposed in the ap-
paratus main body and having a fan casing, a fan provided with a hollow
space, and a motor; and an active ingredient impregnated body or mass
disposed in the hollow space for containing an active ingredient,
wherein the fan type blower is adapted and operative to send air from
the air inlet through the hollow space into and out of the air outlet.

This first form of implementation of the present invention that
requires that a fan be uniquely provided with a hollow space adapted to
accommodate therein an active ingredient impregnated body or mass
only requires the apparatus body portion to have a space therein just
enough to accommodate the fan blower, and eliminates the conventional

need to provide an extra space for separately accommodating an active




nated body or mass is preferably fixed to one of the said fan casing and

t he apparatus nmain body. This specific construction permts the acti Ve TP 904
ingredient im pregnated body or nass to be placed as non-rotatable vvi‘tdh -
the fan and to be kept not to increase the rotational resistance of the
fan, and thus not to create a waste in its driving force. In the
construction stated above, the active ingredient inpreg- nated body or mass
is preferably nounted renovably in the hollow space This construction

makes the.g%)p r.atﬁs econoni ¢ | because it then requires only the active
i ngredi ent hﬁaﬁll‘ﬁﬁ APBEc LY dotoHass to be exchanged while |eaving the fan
i ntact. Extensi Vﬁ, and ,zefill ous investigations and experinents con- ducted by
the present inventdf SHPIHI%habe R BésR kadat entenereishbestufatle haken into
consi deratiqn have reveal ed that there is a delicate bal- ancing
rel ati onsM35etedPP iatd sresisadricel amdlhavadt s of volatiliza- tion of an
active ingredient and has led themto the formof - 10 SEP 10L14
i npl enent ati on of*'$hetlimiehtren hrerrdidnen ebeltowlisThems fhe mcaseoidance with a
second form of inplenentation of the present invention there is provided a
fan type HEUUGEE M aghad dods besote thpéthibhgyandn eke lbeding ororexpehti ng a
noxious or harnful insect with an active ingredient containing as its
princi pal 2Bpffoiéntt aphpeast iteriesighdhixdhllityavi ng a vapor pressure of not
less than 1.0 X 10' mmHg at a tenperature of 30 C and effective to act as
an insecticide oftlgcdhe Tpgilddovrd metconedolke grolmtnbibty rodhiapdérie of
bl oodsucki ng, biting or eating behavior, of the insect, or to repel the
i nsect, of¢@fREd pvidittisigiteimatnany ancttere dagregee by t he i nsect, the
apparatus having_an active ingredient ‘
In the construction stated above, the active ingredient lmpreg-
nated body or mass is preferably fixed to one of the said fan casing and
the apparatus main body.
This specific construction permits the active ingredient im-
pregnated body or mass to be placed as non-rotatable with the fan and
to be kept not to increase the rotational resistance of the fan, and thus
not to create a waste in 1ts driving force.
In the construction stated above, the active ingredient impreg-
nated body or mass is preferably mounted removably in the hollow
space.
This construction makes the apparatus economical because it
then requires only the active ingredient impregnated body or mass to be
exchanged while leaving the fan intact.
Extensive and zealous investigations and experiments con-
ducted by the present inventors with what have been stated hereinbe-
fore taken into consideration have revealed that there is a delicate bal-

ancing relationship between wind resistance and amounts of volatiliza-

tion of an active ingredient and has led them to the form of




i npregnated body or nass adapted to retain and rel ease by volatiliza- tion
the active ingredient, and including a fan type bl ower powered to be
driven by a notor, characterized in that: the said active ingredient p?gp 004
i npregnat ed body or nmass is disposed in a wind inlet side of the sai d

type blower and is designed to provide a wind force resistance R which in
ternms of the proportion of current consunption E2 by the said notor in the
presence of the said active ingredient inpregnated body ordnass to current
consunpt i sad t he .absence of the sai active

i ngr edi en?ﬂ}pﬁ%?%értlg?lg nglo%yen}é%‘%rlrlélségn mreélr%we's‘O‘d?E%lr%“B to 25 % V\/ngr]? R |sf
expressed by the tion; =100 100. . Thi s secon ormo

irrBI enent ati on of “: D %gceoﬁtda Aver ]tth Seéﬂ%\%>%8ém ohhns erBF’P?ﬁthg“éﬁergy tg
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t hus a maxi mum ext ent rmn or insect damage revent|on at a mnimum
anount of )%01 i eel)flﬁl angef"ﬁle dr’ﬂ%rmte&péi ﬁ?%\?emtxﬁ%“%[i} é’@tlmcff‘l objeeéts thent i oned
before, ex -1%11 6 . SEP %804 tenswe i nvestigations and experl ments conduct ed

by the preéSehtt ThvBRICHEPE PR VAT BISI \VS SHENGPAY CPRROS et R trledF S PaACE
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as an insecticide’or acar ¢ 8§tt%rrei) “heolsEsE Yr B HLY DFO PE° Hi HarhY
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bl OOdSUCkloplger 95%{3@% y t Q‘ ihggctt,)%ﬂgve{poprala?us having an active ingredient

impregnated body or mass adapted to retain and release by volatiliza-
tion the active ingredient, and including a fan type blower powered to
be driven by a motor, characterized in that: the said active ingredient
impregnated body or mass is disposed in a wind inlet side of the said fan
type blower and is designed to provide a wind force resistance R which
in terms of the proportion of current consumption E2 by the said motor
in the presence of the said active ingredient impregnated body or mass
to current consumption Bl by the said motor in the absence of the said
active ingredient impregnated body or mass, ranges from 5 to 25 %
where R is expressed by the equation: R = 100 —~ E2/E1 X 100.

This second form of implementation of the present invention
enables a motor driving energy to be efficiently utilized to volatilize a
plenty of active ingredients, and provides volatilization of a maximum
amount of the active ingredient and thus a maximum extent of vermin
or insect damage prevention at a minimum amount of input Bnergy.

[n arder to achieve the object or objects mentioned before, ex-




the insect, or to repel the insect, or effective to prevent any other dam
age by the insect, the apparatus haV|ng an active ingredient |npregnat- ed
body or nass adapted to retain and rel ease by volatilization the sai & SEP 2004
active ingredient, and including a fan type bl ower powered to be driven by
a notor which is in turned by a battery, characterized in that the said
fan type bl ower conprises a fan having: an air resistance f which when
expressed by current consunption 1, by the said notor |oaded with the said

fan divi dedy by e GUkEeNL  CRRS UMY bQﬂen?aentM ctoh@uﬁegcﬂbmﬁ@rm%@m lwé paded
with the said fan, ranges not less than | but not greater than 17; a size

in a range,hetyeen.2Q. gﬂ&%gﬂfgg A in,d ‘ues grgce qﬂﬁlesalf%\@f&% wda range

between 1.5 grain and grans, Wwhereln va t he an al

resist aHC%EIghF%nadn%o%& gml M EeSE Jlea%t eﬂeda??%&té.eraoe%%' dfo%pgmfgurog%fofso t hat

the current consunption y the sard noto d with an has a
current v hat ratio. of atim period in which the said fan
can be dr?@g?e% F%é°§a| bdﬁfgpylto the capacity of - 12 6 S E P 2004 the

said battery is t less than 5 9% . Thj g dfo % ment t'on of the
present inventiogqnbe ﬂf?goﬁzﬂ%Fd?mi %h“ r#@§h°£f$égl?5225 ’10 h?ilate an

active ingredient r egnat ed bod SS for rol on ross tinme
period w hou‘inet nvenrrlrpoendgktl%leeksc%an‘é%e%abaatrie’? 55 8 FRUS Iﬁ%a acttulsvtéjl
ingredient to,be volatil-.ized for such a |o ross peri t hout the
need to rep]i]eglée & R&d a\icthé?i/n“ Fore MRS O a1 id¥ gﬁ %Steﬁgwcgﬁlven :A%nal Fan type
debuggi ng _ap sed as Iage

§ len éJOSn
ef fi cacy 4das rrentl one rern ear eason e pr esen I nventors

as follomg bug%%905§9§% E%?ﬁe“@fqr99§%9ﬁh§£aiﬁt>4”1 Hﬁ§£%tconvent|on- a

fan type ing I's usabl e as aced and

perature of 30 C and effective to act as an insecticide or acaricide or to

if . u d,in a livi ace to |eId nough
t&lnlﬁl a3 1t3 1|1}1e1rpal compo rent gtﬁga%thone hem ?

control growth, or to hinder bloodsucking, biting or eating behavior, of
the insect, or to repel the insect, or effective to prevent any other dam-
age by the insect, the apparatus having an active ingredient impregnat-
ed body or mass adapted to retain and release by volatilization the said
active ingredient, and including a fan type blower powered to be driven
by a motor which is in turned by a battery, characterized in that the
said fan type blower comprises a fan having: an air resistance { which
when expressed by current consumption I; by the said motor Inaded with
the said fan divided by current consumption I; by the said motor when
unloaded with the said fan, ranges not less than 1 but not greater than
17; a size in a range between 20 mm and 100 mm in diameter; and a
weight in a range between 1.5 gram and 8 grams, wherein values of the
said fan air resistance, size and weight are selected as aforesaid and
further so that the current consumption by the said motor loaded with

the said fan has a current value such that the ratio of a time period in

which the said fan can be driven by the said battery to the capacity of




opened or closed usually only twice or so a day in the norning and
evening, a living space has a nunber of visi- tors and is opened anq @Po%ﬁd
frequently a day, and hence has air entry and exit nuch nore than t'h e
storage space. For this reason, nmaking the tinme period in which the air
flowis halted so long as ten tirres | onger than the tine period in which
air is driven to flow prevents the debuggi ng agent (active ingredient) from
spreadi ng and diffusing enough to an extent that a satisfactory efficacy is

obt ai ned. (hBLeN$¥E B3N Z8alQUS HRVESE T gations and experiments con ducted
by the present inventors with these reasons taken into consid- eration have

led them to the fq);Low;ng foqrrr{no(?fnhﬂwn?m%%d QR Qfe %hgserltn\i/r?@éﬂtqg Thus,

in accordance with a fourth form of |rrp enentation o 13 SEP 70014 the

pr esent 'r;s\é?lémsom R0l POV IR @;ﬂn%wpﬁmcﬂggugr% ﬁv@wg;@mat for

repelling a excluding a noxi ous or I nsect wt ctive

i ngredi ent con in r n - c cal

havi ng a \}gl &%‘l’rl{ebsds%?eﬁ of 'n tn§a Oess %Oﬁgg&)g ?(&18m tgf)ePr*:%mf)erature
of 30 C and_gffective to S .an, [ nse [ control
gr owt h, or' tg i F gra 51 oo%gitgtc i nagn,d Eh ti ?\%e %r glglgtl %éarrfav or’, VD%R

i nsect, or_t el, the insect. or eff reven ot her dam age
by the i NSEc fOlt ueChappar glos%g\ellllﬁ ar%%acw@ee nleﬁgrecfegn?cel %r%%%afy ed body

or nmass adapted to retain and release by volatilization the said active
i ngredi ent; ‘and including a fan type blower powered to be driven by a

not or, charactertﬁle P‘Pteh thet&) v%% gnfﬁ@a;l){?ﬁ‘sla 51&{%8)?8 :.llrat blngtft(r)mre

|terat|velyrun and h: ternately W th

used as placed in a living space to yield enough efficacy as mentioned
herein earlier was reasoned by the present inventors as follows:

B In contrast to a wardrobe or closet in which the convention-
al fan type debugging is usable as placed and which 1s
opened or closed usually only twice or so a day in the
morning and evening, a living space has a number of visi-
tors and i1s opened and closed frequently a day, and hence
has ailr entry and exit much more than the storage space.

®m TFor this reason, making the time peried in which the air
flow is halted so long as ten times longer than the time
period in which air is driven to flow prevents the debugging
agent (active ingredient) from spreading and diffusing
enough to an extent that a satisfactory efficacy 1s obtained.

Extensive and zealous investigations and experiments con-

ducted by the present inventors with these reasons taken into consid-

eration have led them to the following form of implementation of the

invention:

Thus, in accordance with a fourth form of implementation of




than 9 (nine) times as long as a running tine period, the said tine period
of halt being also a tine period in which a current or quantity of
electricity not lost therein is nore than a current or a quantity of'tel Bk
tricity consuned in excess by the said notor in the said running tinme
period. This fourth formof inplenmentation of the present invention
permts an apparatus if used as placed in a living space to provide a
sufficient efficacy and to retain this efficacy for a prolonged period of

ti €, b r apl The .sai d active
|Ing'r3ed| en?hgﬁpl?éeernﬁc ‘%% 3’%& 1%sﬁa1 vagéc}%gfzals % eydebug Sgl alspcura‘etaléf\\(‘f)art| cles
b th,th d d t d t ch
have 5 ahie SO "Enate s Sehd Tint aPgatar S ey weseﬁta'aﬂ PR EFEFE with
anot her i s not rger, than one hal f 14 6SEP2004 tot al surface area
Cher oot THESEATT SCRIVE Thr dar dhgn Hﬁféaﬂla?toaa%&dylegf rdes oA ses a

mass of djscrete partlc es_ i npr th t d active |ngred| ent and
t he said ﬁV’trigcla SV RT %Ssruéﬁl f\?g ﬁ%ﬁ%% I exp Oesé%rd‘ dhpart ent

vol une X r t id or v0|ds/ 10 esfrom5 X 10-5 to
57X 103 B HERE St o 6t TAETSRIR it gt BIGUGI 1S Caddpt BT 6 Send ai 1
into, throu and out of he sa redi ent inpregnated body or

mass recef)‘frgtml:lgéo%%“cﬁr E:‘E)hﬁ?ii%’éb?%ﬁ?c X‘l“\‘/%' ﬁb‘?%dFeﬁﬁtt”? FeghHt'ed mass of
di screte artlcles~W|t.h air flowth%ethrough randl ng between 0-01 and
1.0 g/ 't MG PhéC $5P b}é"rﬂ‘?%ﬁcésotﬁ OaP EFEST A §s €9 angi ng

be- tween O. g and O. tSthand/or At Ileast one og the said active mgredi ent
i mpr egnat AFE 8&31;1 oy sec e apparatus having an active ingredient impregna

ed body or mass adapted to retain and release by volatilization the said
active ingredient, and including a fan type blower powered to be driven
by a motor, characterized in that: the said fan type blower is operable to
iteratively run and halt alternately with a time period of halt not more
than 9 (nine} times as long as a running time period, the said time
period of halt being also a time pertod in which a current or quantity of
electricity not lost therein is more than a current or a quantity of elec-
tricity consumed in excess by the sald motor in the said running time
period.

This fourth form of implementation of the present invention
permits an apparatus if used as placed in a living space to provide a
sufficient efficacy and to retain this efficacy for a prolenged period of
time.

In a coenstruction as stated above, desirably:

The said active ingredient impregnated body or mass comprises
a mass of discrete pariicles impregnable with the said active ingredient

and the said particles each have a shape such that 2 maximum area of

contact with one particle with ancther is not larger than one half of a




mass and a receptacle therefor is pre-treated for an antistatic. These and
other features, objects and advantages of the pre- sent invention wll.

beconme nore readily apparent to those of ordinary skill in the art frJottgP 70ty
the follow ng detailed description of the preferred forns of enbodi nent
thereof as illustrated in the various drawing Fig- ures. Brief Description

of Drawings In the acconpanying drawings: Fig. 1 is a |longitudinal cross
sectional view that di agrammati- cally depicts a fan type chem cal
volatilizing,diff glgeaagp%regt us ac- cording to a first form of enbodi nent
of the present |nven I on 2 is a transverse cross sectl onal view of

the apparatus ta 15. . SEP 2004 k l.ong .t he, |jne as, VI evved in the
di rection indi catrélﬁ Sgydtaﬁglvarlpg%%%n% Impge na&ed E‘Q% % mass nr91|5? udi nal
cross sectional viewt gr ammati - Eae wY | cts a an t pe, . depuggl ng
appar at usaf%?ssrgi;g 195°R % % f MR ERAY I OXI ‘U3 1°9'h8ect s

accordi nggtg secgnd form sent invention

transvers PRSI e Olagbw&.#g“E\aéﬁat%sbgﬁaaﬁarn Fig.

3; Fig. 5 a dia tic expl t d [
appalr gt use%gr"ot'égﬁéglxa alndp‘é@él?na gr?(’r?\él %\évx”lodﬁg o]radbrtilﬁlf%fejﬁFsequgms I(:tng

accordi ng)} th|r ? mof, the resent invention; Fig. 6 is a
di agr ammati c ?a’nato @/ WP of P P4 type debug- ging apparatus for

repel ling and ex r t 1 ng noxi ous or rnfu |n- ects. acc d|n to a
fourth formof t Zl p?ae‘g ‘t‘?t“ h? TR TER gap*ze“! &g ao?ftl

oper at i ngaggnber nd Saeldag)cptar at us

out o 1ve Ingredient impregnated body or mass recepta-
cle which comprises an active ingredient impregnated mass of discrete
particles with an air flow therethrough ranging between 0.C1 and 1.0
m3/min., and the said particles then have a specific gravity ranging be-
tween 0.005 and 0.5; and/or

At least one of the said active ingredient impregnated body or
mass and a receptacle therefor is pre-treated for an antistatic.

These and other features, objects and advantages of the pre-
sent invention will become more readily apparent to those of ordinary
skill in the art from the following detailed description of the preferred
forms of embodiment thereof as illustrated in the various drawing [ig-

ures.

Brief Description of Drawings

In the accompanying drawings:

Fig. 1 is a longitudinal cross sectional view that diagrammati-
cally depicts a fan type chemical volatilizing diffusing apparatus ac-

cording to a first form of embodiment of the present invention,

Fig. 2 is a transverse cross sectional view of the apparatus ta-




shown in Fig. 6; Fig. 8 is an explanatory diagramthat illustrates the p
anount of electric current consuned in the apparatus shown in Fig- 6° mﬂi @M
it is cyclically turned on and off, Fig- 9 is a graph in which the rates

of chem cal volatilization for different types of bodies inpregnated with

a given chemcal are plotted with respect to days of use in a fifth

enbodi nent of the present invention; Fig. 10 is a graph in which the rates
of chem cal volatilization froma chem cal inpregnated body when

| mpr egnat Egn ABH&@”%‘%%"%&PQEW&@ _ﬁtlirﬁleoh AL A Wity ce[t%%pﬁftchanla time

par anet er; IS a persp ectlve Vi ew 't
dlagrannatlcallﬁ1deq|cts a neans for voIat|I|Z|ng a chem cal fron1a nmass
of granules |npre§nated with the chem cal formng a chem cal inpregnated

body according t present. |nv§nt|o ec:I%est NbdesPLBy CarrxfngtCut t he

| nvention An exp?&%d? oA ngf BpAGCieR T Eect Yo dpparatlis' ac-
cording to the first for

ih
t of th t AS h
in Figs. al%dwﬁlth%f%% éP% ggébh%ﬁggg FAEbis: resepyﬁén e S o

A5l i 584 or body
portion 1 which as a whole is.i.n the form of subst |aII rect angul ar
3? e

box havi n§F't§ BRE L dd %Wf%d“ﬁ SRA2T L IO hER & LGB I8F P Nt PR first

side portion 2 is nmade up of a substantially rectan- gular side face plate
2a and a FiPsi?veP*&¥tond, a third and a fourth end face pIate 2b, 2c, 2d
and 2e which are_continuous with the erlgheral portl he side face

plate 2a. The fifFst &te? p8ﬁﬁﬁ5ﬁ Z i°5°thd ﬁﬁ“?héleWo& de S\t antial ly

rectangular box with one face open. Dis-
apparatus shown 1n 3;

Fig. 5 is a diagrammatic explanatory view of a fan type debug-
ging apparatus for repelling and exterminating noxious or harmful in-
sects according to a third form of the present invention;

Fig. 6 is a diagrammatic explanatory view of a fan type debug-
ging apparatus for repelling and exterminating noxious or harmful in-
sects according to a fourth form of the present invention;

Fig. 7 is a front view of an operating member in the apparatus
shown i1n Fig. 6;

Fig. 8 is an explanatory diagram that illustrates the amount of
electric current consumed in the apparatus shown in Fig. 6 while 1t 1s
cyclically turned on and off;

Fig. 9 is a graph in which the rates of chemical volatilization
for different types of bodies impregnated with a given chemical are
plotted with respect to days of use in a fifth embodiment of the present
invention;

Fig. 10 is a graph in which the rates of chemical volatilization

from a chemical impregnated body when impregnated with different

chemicals are plotted with respect to a time parameter; and




opposed to each other and Iying closer to the third end face plate d 1
partition plate 4 fastened thereto, whose horizontal cross section is
shaped substantially in the formof letter "U', and whi ch subdivi des the
apparatus body portion 1 into a fan type bl ower accommodati ng cham ber 5
and a battery chanber 6. The third end face plate 2d is forned with an
opening 7 showmn as closed with a cover 8 for putting dry cells 9 in and
out of the batter r.6 I aqver 8. -- 17 SEP 7014 The

ot her side portigﬁngﬁgﬁgﬁéﬁgfpgﬂgpgghggn%%gbﬁﬁggﬁgg% %&aﬁﬁcgwlﬁﬁbﬁing 10
formed by kIS - , Lrd and fourth end face, plates 2b, .2c, 2d
and 2e. Tﬁga%% g& g?lzﬂggggf%hﬂgmf%ﬁsgogiFd%ﬁ%%?gé}aaykmianﬁﬂgﬁﬁﬁdfit or
in a hing r Fit.. an type blower, 11 is sho i sposed in the fan
Lype bl oamith a8 stiekist) ARinERD e B MsirgeRtet Batt SRS Rgo 195 WM an
13 and anreéeggrié%n Dt or 14. The fan casing 12 which conprises its one

si de faceppFa e 122" Other side face pl ate 12b and peripheral face plate
12c has a recess 15 forned in a center region of the one side face plate
12a so as to sink towards the opening 10 to hold the notor 14 therein- The
ot her sideg f dgj it e 1;?,%3 d m&th.a | arge di aneter hollow 16 which
is toroid ¢ s formed with a di scharge or
delivery outlet 17 which is contjnuous with an air qutlet 18 formed in the
first end face prat& 3K "¥He f'an" 1% B Confi HirPeat i 1 he roratof a8
centrifugal f.an, com .prisin rotary dis 3a and a .l arge nunber of

radial ly eC%Jelrlll(?i tr?gghebfléaészorfgﬁ?feé&(}g%ﬁ“tth rettoP 686+ Y 571 P 8- peri phery.
The rotary disk %?a

s'shown in Figs. 1 and 2, the apparatus comprises an appara-

posed between the first and second end face plates 2b and 2c which aregEP?W£
5!

tus main body or body portion 1 which as a whole is in the form of a
substantially rectangular box having its one side portion 2 and its other
side portion 3.

The first side portion 2 is made up of a substantially rectan-
gular side face plate 2a and a first, a second, a third and a fourth end
face plate 2b, 2¢, 2d and 2e which are continuous with the peripheral
portion of the side face plate 2a.The first side portion 2 is thus in the
form of a substantially rectangular box with one side face open. Dis-
posed between the first and second end face plates 2b and 2c which are
opposed to each other and lying closer to the third end face plate d is a
partition plate 4 fastened thereto, whose horizontal cross section is
shaped substantially in the form of letter “U”, and which subdivides the
apparatus body portion 1 into a fan type blower accommodating cham-
ber 5 and a battery chamber 6.

The third end face plate 2d is formed with an opening 7 shown

as cloesed with a cover 8 for putting dry cells 9 in and out of the battery

chamber 6 by opening the cover 8.




is formed closer to its center wwth a cylindrical and a planner portion 19
and 20 form ng a hollow that sinks towards the large dianmeter hollow 16fpP 7
and providing an annular hollow space 21 between the cylindrical por- tion
19 and the bl ades 13b. The hol |l ow space 21 is open to communicate wth the
atmosphere via an intake opening 22 between the |arge diame- ter hollow 16
of the other side face plate 12b and the cylindrical portion 19. The notor
14 has its drive shaft 14a connected to the planar - 18 SEP 204G porti on

' y : he fan 13. U dabl y | oaded
20 of the fan 13andhin, iy g, 9.1 0181£,0% (0, 13, U0l padably | oaded i

t he hol | ow space 21 of the isa car- tr _

a carrier Y. OF, ss 23.for, the active , ingredient. The act]ve
?;gredienf%cgggg%l %83%18Pdn3 s“f@afﬁ IﬂH@Qdatﬁgﬂgf”Fﬂﬁo%ﬁﬂkﬁa %§ehollomh
and toroi i jch .,a |largenu r of particulate or granular processe
goods 25 g$$%€??¥2kr%&r%ﬂ?%gtTE?ERESHPHVgﬁﬂ?“?%3’Fdﬁh?ﬁ@cbﬁ%*ﬁdﬂﬁl??, t he
housi ng 24 ma inserted frgmthe intake opening 22 into the holl ow
space gl §H3m¥h§§(¥i§b8}Pﬁgﬁ%§PPf H by fas- tening attachnenL p}eCﬁS $4a

rovi ded for the  hpusin 4 to the other side face plate 12b of the fan
gasing 12 by neaﬁsgﬁ?tﬁﬁ%ﬁﬂﬂﬁe%&ﬂé®§@ﬂ?“1@@P%ﬁﬁsvh§h?iaP§YP6ﬁHédf%jth a

| ar ge nunber of air, out et% 27 opposed to the blades 13b and air inlets 28
whi ch ar e *6ppose at“cfl%f’ba ' ﬁfeﬁ(éngtfrof’épl?@esf Brit@dcannent ot her Isi eed portion
or nmenber 3. The.other side nenber 3 is provided with an airflow guide 30.
I'n operat P8 PGt &M Hg tHe fan 13 by the motor 14 causes air to be drawn

fromthe atnosphere through the intake ports 29 and the air inlets 28 into
t he housing 24 aﬁ&ej%éhf? agiﬂb“?ﬂéhﬁaFﬁPtﬂ?aﬁé‘hﬁbé%@s@ﬂeI§66@§225, al | ows

the chem 8??|mert soid\éoila%%i[llia%g l%%daﬁy%gr§ﬂe%%? fim?é ?Jlagtbaelg}: -has a recess 15
formed in a center region of the one side face plate 12a so as to sink
towards the opening 10 to hold the motor 14 therein. The other side face
piate 12b 1s formed with a large diameter hollow 16 which is toroidal.

The peripheral face plate 12¢ is formed with a discharge or
delivery outlet 17 which is continuous with an air outlet 18 formed in
the first end face plate 2b.

The fan 13 is configured in the form of a centrifugal fan, com-
prising a rotary disk 13a and a large number of radially extending
blades 13b fastened thereto closer to its periphery. The rotary disk 13a
1s formed closer to its center with a cylindrical and a planner portion 19
and 20 forming a hollow that sinks towards the large diameter hollow 16,
and providing an annular hollow space 21 between the cylindrical por-
tion 19 and the blades 13b. The hollow space 21 is open to communicate
with the atmosphere via an intake opening 22 between the large diame-
ter hollow 16 of the aother side face plate 12b and the cylindrical portion

19.

The motor 14 has its drive shaft 14a connected to the planar




nosphere through the air outlets 27, the discharge outlet 17 and the,ﬁg
outlet port 18. Then, with the active ingredient inpregnated body or EQOM
23 itself non-rotated, the fan 13 is prevented fromincreasing its
rotational resistance. Also, the ability to take the active ingredient

i npregnated body or mass 23 out of the hollow space 21 into the outside of
the apparatus -19 6 SEP 700/ 4 body portion 1 by renoving the other side
menber 3 and Ioosening the machine screws 26 allows the active ingredient

| npregnat efb.0foC86 L ¢ho RRAY Ohq TBSS: &% 10 BEwEXahangedsas desired. An

expl anation is next given in respect |cat|ons the first form of

enbodi ment of thQJﬁl%\éﬁQBhg[BadUaugwftltérr%%}jl.o lpa 1L5P86L ! %t he, di egtlon of

ventil ati on, le in form escrl Above Al r*4's drawn
t hrough a,l r u out, throu . ce ,of the fan type
bl ower 11 Wt typtsesg(gt%gg Jé) ro |on C(6L11161 E}a)h(é1 r%s\?e 5 aLf%he.LﬁﬁptgF t he

nmotor 14) .s tchgngx t end vertlcally as an alternative air can be, e. g.,
dr awn throug one side surface to flow out through another side surface,
or drawn through T8N a%ppgg¥§gﬂiace to fI%Mhout thrOé%h a, side urface of

the fan type bl ower 11 TOFFTRE 8P 4and Bt Fortdese ‘HW 18
properly rear, ha e t,he.form of the ap atus can be altered
according 'to B4t gf Oéh“’andEOMHg%gﬁ%ngcg #%gﬁdéggé f%a§%Tu¥ﬂ§ axis of
rotation qof _the fan t 1 e. e shaft 14a, of the

not or 14) %to TSR IR B O X%S‘e’ela NS vé% ‘gefl ?trlo%tméh llgé‘ 3 eaF PR Peh; Tfhus to
make the \8pPALALYS A008S, M HLG2LdY AN SUhE ARLE A" rRLAGR TR LD 2

opening 22 into the hollow space 21 and then fixed in position by fas-
tening attachment pleces 24a provided for the housing 24 to the other
side face piate 12b of the fan casing 12 by means of machine screws 26.

The housing 24 is formed with a large number of air cutlets 27
opposed to the blades 13b and air inlets 28 which are opposed to air
intake ports 29 formed in the other side portion or member 3. The other
side member 3 is provided with an airflow guide 30.

In operation, rotating the fan 13 by the motor 14 causes air to
be drawn from the atmosphere through the intake ports 29 and the air
inlets 28 into the housing 24 and, ventilating the particulate processed
goods 25, allows the chemical to volatilize and then spread into the at-
mosphere through the air outlets 27, the discharge outlet 17 and the air
outlet port 18.

Then, with the active ingredient impregnated body or mass 23
itself non-rotated, the fan 13 is prevented from increasing its rotational
resistance.

Also, the ability to take the active ingredient impregnated body

or mass 23 out of the hollow space 21 into the outside of the apparatus




For the fan 13 of the fan type blower 11 for use in the present invention,
in order to change the air flow froman axial direction to a radial - SEP o
direction, use is made of a centrifugal fan in which a centrifugal fdré@ /(04
is applied to inpart an energy to the flow A centrifugal fan is preferable
for the fan 13 because it has a |arge nunber of blades which are wider in
width and lower in height, 20 6 SEP 2004 and structurally it has no bl ade
but a hollow space in its central area. A centrifugal fan is preferable

al so becaus@yi fodi$o Ditghy i @mtalmt thQQWﬁ'é% ang, nsedrebévg: %llfg&!s'emﬁ ITAS

Illustrative are, for exanple, urbo fan, an arr ited

load fan, @, hadi gﬁm Gl 2@21”‘6'“15 £ gggvgq[ﬂw?«gcgle%? L%SJdegnai; al 59 R ef erabl e

arrie
that a centrlfug an as nmentione above~ n-a vofdi splral or

scrol | ca%lgg(QEQQQSQQ%EObQ %B?ﬁgggqﬂle%{|C|ently W nds produced by

rotating the fan an en to. m out or the active ingredient

i npregnat ed body ( 43, for adi n n_the ace 21 .of the
above nentioned cgnfggzﬁﬁﬁfO?ISnexg§évﬁalnals%e%’°gnl %? GPBEedddd goods

or a for npregnated with a volatile
chenlcaln§§sgggg%tlﬁgng “n ¥@ rCh}tlelrllﬁ““?ratlve are, for exanple,

n re
processed goods as 10.ha ctive L ng edient c d ther eon by
sprayi ng or the ﬁﬁw” fbﬁ S\ 185 %gtgsggﬁdl dgncﬁéﬁﬁgg EVEH‘T €1n
a

g
su¥ﬁ

alr;perneqﬁl hgug%ngl !% Eh ca forned body or
c c
&

bodi es such as’ of ~a“SynthRétic Tesin %dg%kﬁ Ki %f g gha 50t IVé’“lgﬁg di*édt . No
e onia AR o0 e Al 200 a%%%wef%mp“eeegﬁ%%fﬁfzvg‘%gaﬁstsi3;
i ngredi ent1t !1191 tMOttaQeé{l Em%t tb]ie 1ale t?flfla of the motor 14) set to ex-
tend vertically, as an alternative air can be, e. g., drawn through one
side surface to flow out through another side surface, or drawn through
an upper surface to flow out through a side surface of the fan type
blower 11 with the air inlet and outlet ports 29 and 18 properly rear-
ranged.
Likewise, the form of the apparatus can be altered according to
its aimed use. For example, it is possible to set the axis of rotation of
the fan type blower 11 (i. e., the drive shaft 14a of the motor 14) to ex-
tend in a transverse (front and rear) direction, thus to make the
apparatus longer vertically and suitable for placement in a vertical
clearance.
For the fan 13 of the fan type blower 11 for use in the present
invention, in order to change the air flow from an axial direction to a
radial direction, use is made of a centrifugal fan in which a centrifugal

force is applied to impart an energy to the flow.

A centrifugal fan is preferable for the fan 13 because it has a

large number of blades which are wider in width and lewer in height,




| easing it when ventilated. Illustrative for such materials are, for
exanpl e, pul p, paper such as filter paper or cardboard, a natural ﬂ Qﬁyﬂ
such as of cotton, wool or chingma, an artificial fiber such as of * 0
pol yester, nylon or polyolefine, a carbon fiber, a glass fiber, a ceramc,
a synthetic resin such as of -21-- SEP 2004 pol yol efine, polyvinyl chloride
or high -oil- absorptive polyner, non- woven fabric, and a porous natural
material. No |[imtation is inposed on the shape or configuration of the

active i ngpedicent.J Apregnaled, Bodye. %'uttf}ie'fmll%cgppatcet hﬁitstﬁ%tPQﬂMLJwSt be
di sposed in the hollow space of the centrifugal fan. Illustrative for the

shape and confi gielr?etrlt‘?{‘fu 2852595 @é@m&e a%%%gc%se F”& i g Guhag, sgauar e

and pol ygonal franes, a toroi imtation is i mposed

on the si o] |ngred|ent i npregnat ed body either,
except thé?wgh ﬁogﬁghﬁgtyﬁgngeg%%ﬁmiy di sposed in that holl ow space and
that the body nu n i 1r fa to rotat No |im-tation s inposed
on the thlcknessf%Psraﬁﬁi f% e “4c" five |h f%dfgﬁtaVﬁ%ﬁggna?ed body

el ther, wLhoLelates Lo o, e g,ontn?gfm%f il

except t hat hé §17éd 't
be designed to h ve |}s Ie md

he, %gﬁfve i ngredi ent inpregnant,
itS “aimed use The body may even

exce S og tqe Ien f th @ollow
)1e e h ntri Ll & fan a men
space. Al so, as or® foa n he fact’ in e ent |npregna?

3

(D
—

gr
mass, Whil)e Ilgtlcet 1nfao[ro lozf rrb% Io'irecmlq Csli cb %
particul a epprocessed goods25%as th ﬁlve”'n
are packed S.S nser e I

own.to be ted t ho a e e
centrlfugaﬁ‘? 13 WIH%SPBOIgm a% é% Fﬁga %%EQ e iitthemtng housi ng

24 may be fast en?d dl rethD(ret Pngtlr%?i rptplmpllel%na ecph %dy porgltalss(?rbf% for

loading in the hollow space 21 of the above mentioned centrifugal fan,

th mhlch
Sl Doy B Ggget'ﬁ%ed body
|

n

use may also be made of processed goods or a formed body or bodies
which can be impregnated with a volatile chemical as an active ingredi-
ent.

Illustrative are, for example, processed goods so as to have an
active ingredient coated thereon by spraying or the like, or such proc-
essed goods accommodated in air-permeable housing as in the case of
Figs. 1 and 2, or a formed body or bodies such as of a synthetic resin
containing an active ingredient.

No limitaticn is imposed on materials that may make up the
processed goads or formed body except that they must be capable of fully
containing an active ingredient and that they must be capable of re-
leasing 1t when ventilated.

INlustrative for such materials are, for example, pulp, paper
such as filter paper or cardboard, a natural fiber such as of cotton, wool
or chingma, an artificial fiber such as of polyester, nylon or polyolefine,

a carbon fiber, a glass fiber, a ceramic, a synthetic resin such as of



1, e. g., by neans of a clanping plate as separately prepared. It is also
possible to provide the apparatus nmain body portion 1 with an opening for
insertion (e. g., in a region of the air intake port 29 in the othef HiPdgl
portion 3) so that the housing 24 may be inserted therethrough and then -22
SEP 2004 fastened so. Also, the fastening neans is not limted to a machi ne
nut or nuts but may adopt an adhesive or cladding neans. It is preferable
that any such neans be sel ected according to the particular formof the
ac- tive ingredient inpregnated body desjgned for its intended use. Also,

i |1 ust r agdlyeldtare,t helswanyerghlorideelor §igsEd £ BS YRkEr® ciqwnr?é’ ?ﬁ% fan type
bl ower 11 are, for exanple, a primary cell or battery such as an al kaline
dry cel | woenmdniganeseddr yoreld natidtediE€ype cell, an air cell or |ithium

ion cell, and a secondary cell or battery such as a Si ckel ca{drp um battery
or a |ithium i oNocehlitathos s tiatlosedhot ¢ae othag epay FPRUBHF2 8P 1% o hat tery
may be made in conjunction with its kind (e. g., either gd kal i ne or
MaNganesgyt;oF iaktddidnt Onpuegtat2dthode)sithes exgabbrhaind Pt lhtier® ‘of
connection (parallel or series) in consideration of its use c_onldi tions and
period, §hgokiddnafhet hellowntmare arfot Heane nigeidzaTHant dHueyigé 1 Set®e1 for
driving may al so be powered by the comercial AC supply (e, g., with 100
vol ts). Thems akll dlfiguraconearendcessample.ociprohtireas BHE T EpPar égﬁ?ei nternal | y
or externally with an AGC DC converter. Al so, a fan type chem cal diffusing
appar at ugnaGrAY e g frantde anpr esentidiahehici*ohods not linmited to a dedicated
or exclusive apparatus as shown in Figs. | and 2 but may t?% ggé)lied to any
n

home or office elenktitatieal isaippd dsedcen mgprﬁgzg%aﬁomqtﬁ@eﬂf Yool to

provide it with the ca-
ingredient impregnated body either, except that the body must be read-
ily disposed in that hollow space and that the body must not impair the
fan to rotate.

No limitation is imposed on the thickness or length of the ac-
tive ingredient impregnated body either, which relates to the content of
the active ingredient impregnant, except that it may be sized to meet
with its aimed use. The body may even be designed to have its length in
excess of the length of the holiow space.

Also, as for loading the active ingredient impregnated body or
mass, while in the form of embodiment described the housing 24 in
which particulate processed goods 25 as the active ingredient impreg-
nated body are packed is shown to be inserted into the hollow space 21
in the centrifugal fan 13 and to be fastened to the fan casing 21, such a
housing 24 may be fastened directly to the apparatus main body portion
1, e.g., by means of a clamping plate as separately prepared. [t is also

possible to provide the apparatus main body portion 1 with an opening

for insertion (e. g., in a region of the air intake port 29 in the other side

L=

portion 3) so that the housing 24 may be inserted therethrough and then




pability of repelling and exterm nating noxious or harnful insects, de-
odorizing an offensive odor, and emanating fragrance or aroma. The present
invention, if inplenented into, e. g., a battery type -23 SEP 2004 pof tyaplg;
apparatus that has no particular limtation on the place of installnment or
that can be used anywhere is found to be useful and ad- vantageous.
[llustrative for the volatile chemcal for use in the present in- vention
are included, anong a variety of chemi cals, an insecticide, an insect
repellentfsgg aiqmatic and a deodorant. The insecticides should preferably
be pyrethr0|d insecticides of which at |east one chemical selected from

the group which &?&S'tﬂ% faOJtenh?go%éaqwg Mot R Ak ée%t hsl " m G ADEL Y 6D,

allethrin, and enpen e used as particularly advantageous For

growth controb, (I Bhbhng) AGRNLS, ALIALARL £O8 ERIL Gtk o JIBY, hEaused as

preferred i'sse on1t e group onsi sting pyri proxyfen,

nmet hopr ene_and ydro ne, AI com i n z nt and/ or
an uItravf‘Byslué1 %B?orblngelé af% Eq g%&l ﬁ;%yﬁgﬁhghkbp%%?ggnated

body and/ or ?gg“ﬁlt | an ng'g{%éhbof é#%fﬁg'ﬂgl%ggﬁéeAQEQ a casing for

t he actvavelﬁﬁ e8griat e enabl e an i npl ement ati on of
b

gn
the pre- sent |n nt| on % tg yse SEaE!éy%?%e 8'9Q9%ﬂn@ ragqmﬁi tine.
or

It al so enables h he'ott door's narklng met hods Tch are
s e 1 G R T L e e
sl z'ar%%%e@@gwe@zm b e T e SRR O
dye gets !:glltl or lltemum ion cell, and a secondary cell or battery such as a nickel

cadmium battery or a lithium ion cell.

A suitable choice of a particular cell or battery may be made in
conjunction with its kind (e. g., either alkaline or manganese, or unit 1
or unit 2 type), its number and its manner of connection (parallel or
series) in consideration of its use conditions and period, the kind of the
motor and fan used.

The fan type blower 11 for driving may also be powered by the
commercial AC supply (e. g., with 100 volts). Then, it will become
necessary to provide the apparatus internally or externally with an
AC-DC converter.

Also, a fan type chemical diffusing apparatus according to the
present invention is not limited to a dedicated or exclusive apparatus as
shown in Figs. 1 and 2 but may be applied to any home or office electri-
cal appliance using a centrifugal fan as well, to provide it with the ca-
pability of repelling and exterminating noxious or harmful insects, de-

odorizing an offensive odor, and emanating fragrance or aroma.

The present invention, if implemented intc, e. g., a battery type




body to make its col or unrecogni zable. Al so included is a nethod of

utilizing a color changeabl e pignment nade of a col or changeabl e el ectron p

24 0 S E P 2004 rel easi ng organi c conpound and a desensitizer, or a coFéﬁ 1004
changeabl e el ectron rel easi ng organi c conpound, a desensitizer and a col or
devel - oper. Further included is a nethod in which the rate of sublimation

of a sublimng agent is nade substantially equal to the rate of
volatilization of the chem cal. Wile any one of these nethods may be used
singly, thertdise Ofpaachanggiti Racol ©phaandudastbhitaiing agetite ipnacontdi nati on
will make one feel the use actually and thus would be preferred. The rate

of subli mahiQni&an: be tadi Ysherk ate @ A3kl rasisriequiiredye e Adj Mséiang t he
area of a vent opening that may be provided for a casing containing the

sublim ng,agenteco . so for the active ingredients described, there is no
limtation inposed in using the insecticides and/or rejectants (insect

repellents) |istad bel:ow rdneanyocamRi Natheaiwht hisa iRr oRoptdmias -desired.
For exanple, in killing insects, any one or nore of a variety of wvolatile

insecticides;sQ LAl i HSQH MB% D& Mbi Ldaed: of lchustiF Al & a8 & i@, LAroid
i nsecticides, carbamate insecticides and organophosphorus in- secticides.

PyrethroingQ%QQ%glqus arg khpwn ,ta bg.high din safety and have been used
of whic ' '

wel |, preferred exanples are |listed below, each given in the

order of the genanal; Nape.;iNehanicat. RameLand the harnsenthieskzed trade
nane foll owed by the producer. ™ allethrin:"dl - 3 - allyl - 2 - nmethyl - 4

- 0X0 -2 5y Y CLOREN: JfNYhe flic Al Seibodeh@NS 3 RRY SARLRCHRE K RYASIE:D,o£SUM t ONMD
Chemcal Co.) ~dl - d- T80 - allethrin: dl - 3 - allyl - 2 - nmethyl - 4 -
0xo - 2 - tgyeplllgtnﬁmﬁ,egllgllgfl?xiiﬁ, /fugz{ﬁ@%fin?m‘lyeiﬁm&!em e(lﬂymmn may
be used as particularly advantageous.
For growth control (inhibiting) agents, at least one chemical
may be used as preferred which is selected from the group consisting of
pyriproxyfen, methoprene and hydroprene.
Also, compounding an anti-oxidizing agent and/or an ultravio-
let absorbing agent into the active ingredient impregnated body and/or
compounding an ultraviolet abserbing agent into a casing for the active
ingredient impregnated body will enable an implementation of the pre-
sent invention to be used stably for a prolonged period of time. [t also
enables use in the cutdoors.
End point marking methods which are essential to the prepara-
tion of a chemical include a method of using a lipophilic anthraguinone
dye for the impregnated body if hydrophilic and utilizing the phe-
nomena that the color of the dye if dissolved in the chemical is recogni-
zable and that when the chemical is evaporated out the dye gets into the

body to make its color unrecognizable. Also included 1s a meathod of

utilizing a cclor changeable pigment made of a coler changeable electron




forte, Sumtono Chemical Co.) 25~ dl d - T - allethrin: d1 - 3 - allyl -

2 - methyl - 4 - oxo - 2 - cyclopentenyl d - trans chrysant henat )
(Bioallethrin) ~d d-T-allethrin:d-3-allyl-2-methyl -4-oxo0-2 cyclopen@éﬁﬁﬂm&
d - trans - chrysanthemat (Esbiol) d d - T80-prallethrin: (T) 2-nethyl - 4

- ox0 - 3 - (2 - propionyl)-2 - cyclopentenyl (+) - cis / trans - chrysan-
themat (Etoc, Sumtono Chemical Co.) ™ resnethrin: 5 - benzyl - 3 -
furylmethyl dl - cis / trans - chrysanthemat (Chrythron, Sum tono Chemn cal

Co.) " dl rdlensiliBOorgh 8SMBEALL AR Sand REAZYdnsitBer, f)UraWcHﬁirh?l’lllal‘iiUealﬂ'eS 1
trans - chrysanfhenat (Chrythron forte, Sumtono Chem cal Co.

empent hri Bieclrgn %Enﬂ)ﬁ@{llm organlcn'?(;rﬂ}fl)undza depo%nlts@trwél dhd- a2 WoSorldetERNS - 3 -

(2, 2 - dinethyl vinyl)” , 2 - dinethyl - - cycl opropane carboxylate

(Vaporthri 'oﬂm %’letttherHQOdci%l a n@@hbd 111“95%14 ﬁ{eh[étré ofdéublu:ﬁa'tmm !33/5

met hyl -h4 - cyclo- pentenyl - - Cis trans - 2, 2, 3, 3 -

t et ramnet I r . cal Co.

~pht ha t%‘a%}%ﬁ&% °g(en? S AR B %EBE*%EH% maaf&m%e“?h%@%. L ois
trans - h & n Nodle.d - T80

- phi Pauﬁ?.'t‘l‘é? B e A o e A S o TR

met hy i t r, el 1 . # -

Che cal | 855§ FR S Ry SRR DENR oo ARABHRAT L R T EERY |

trans -26

one feel the use actually and thus would be preferred.

The rate of sublimation can be adjusted at a value as required
by adjusting the area of a vent opening that may be provided for a
casing containing the subliming agent.

Also for the active ingredients described, there is no limitation
imposed in using the insecticides and/or rejectants (insect repellents)
listed below, in any combination with a proportion as desired.

For example, in killing insects, any one or more of a variety of
volatile insecticides so far used may be utilized. [llustrative are pyre-
throid insecticides, carbamate insecticides and organophosphorus in-
secticides. Pyrethroid insecticides are known to be high in safety and
have been used well, of which preferred examples are listed below, each
given in the order of the general name, the chemical name and the par-
enthesized trade name followed by the producer.

m  allethrin: dl -3 - allyl - 2 - methyl - 4 - oxo - 2 - cyclopen-

tenyl dl-cis / trans-chrysanthemat (Pynamin, Sumitomo
Chem.ical Co.)
m dI - d-T8C- allethrin:d1-3 - allyl - 2 - methyl -4 - oxo -

2 - cyclopentenyl d-cis / trans - chrysanthemat (Pynamin

forte, Sumitomo Chemical Co.)




6 SEP 2004 - chrysanthemat (Pynam nD , Sumtono Chemical Co.) ~ pernethm p
3 - phenoxybenzyl dl - cis / trans - 3 - (2, 2 - dichlorovinyl) - 2, SEF 004
dimethyl - 1 - cycl opropane carboxy- late (Eksmin, Sumtono Chem cal Cb.) A

phenot hrin: 3 - phenoxybenzyl d - cis / trans - chrysanthe- mat (Sum thrin,
Sum tomo Chemcal Co.) ~ improthrin: 2, 4 - dioxo - 1 - (prop - 2 - inyl)
- imdazolidine - 3 - yl methyl (1R) - cis / trans - chrysanthemat (Pralle,
Sum tono Chem cal Co.) ™ fenvalerate: a - cyano - 3 - phenoxybenzyl - 2 -
(4 - chloro- phemyl Ji-- 3 - Tnethythibat yllat @ - ((Suri-cd dinrgthSlimi4 onrwo Chemi - ca
Co.) R cypermethrin: a - cyano - 3 - phenoxybenzyl dl - cis / trans - 3 -
(2, 2 - dichlorovinykyclop@ntehyl direirhwls -cytelyepn opaxmanéBaatlboxyd)at e
(Agrothrin, Sumtono Chem cal Co.) ”~ cyphenothrin: () a - cyano - 3 -
phenoxybenzyl (+jm -dci s/ Ttransthrighrdysant hiepat 2(-Cokichaht 4 Sogd t-ano
Chem cal Co.) ~ ethofenprox: 2 - (4 - ethoxyphenyl) - 2 - nmethyl propyl -
3 phenoxybenzyl ethefofdiehan) & -tebhuthiligsaRihe3nab(E6bioltetrafluoro - 4
- methyl benzyl - 3 (2 chloro - 3, 3, 3 - trifluoro - |I - propenyl) - 2, 2
- dinethyl - 1 = cyclaopropang:gaeboxyt atg -"2ieaprapathrbpe -a3-- @ano - 3
phenoxybenzyl cis / trans-2, 2, 3, 3 - tetranethyl cycl opropane
carboxylate A fenflygﬂgbﬁ 922 Beydoplntdhyl pent afdivor ohenzylchrydbhn- cis /

[

trans - 3 - (2, 2 - ch orovinyl) - 2, 2 - dimethyl - 1 - cycl opropane
-27 S E P 2004 themat (Etoc, Sumitomo Chemical Co.)

B resmethrin: 5 - benzyl - 3 - furylmethyl d1 - eci1s/ trans -
chrysanthemat (Chrythron, Sumitomo Chemical Co.)

m dl - d-T80-resmethrin: 5 - benzyl - 3 - furylmethyl d -
cis / trans - chrysanthemat (Chrythren forte, Sumitomo
Chemical Co.)

W  empenthrin: 1 - ethynyl — 2 - methyl - 2 - pentenyl dl - cis /
trans - 3 - (2, 2 - dimethy! vinyl) - 2, 2 - dimethyl - 1 -
cyclopropane carboxylate (Vaporthrin, Sumitomo Chemical
Co.)

m terallethrin: d1 - 3 - allyl - 2 — methyl - 4 - oxo - 2 - cyclo-
pentenyl - d1 - cis / trans - 2, 2, 3, 3 - tetramethyl - cyclo-
propane carboxylate (Knoxthrin, Sumitomo Chemical Co.)

® phthalthrin: N - (3, 4, 5, 6 - tetrahydrophthalimide) - methyl
d1l - cis / trans - chrysanthemat (Neopynamin, Sumitomo
Chemical Co.)

m d1 - d- T80 - phthalthrin: (1, 3, 4, 5, 6, 7- hexahydro - 1, 3 -
dioxo - 2 - indolyl) methyl d1 - ¢is / trans - chrysanthemat

(Neopynamin forte, Sumitomo Chemical Co.)

® furamethrin: 5 - propargyl - 2 - furylmethy! d - cis/ trans




carboxylate ~ 1 - ethynyl - 2 - methyl - 2 - pentenyl cis / trans - 2, 2,
3, 3 - tetranethyl - 1 - cycl opropane carboxyl ate For specific exanpl§§:@%
t he organophosphorus insecticides my be listed the follow ng: * di‘azi n
(2 - isopropyl - 4 - nethyl pyrimdil - 6) - diethyl thiophosphate
(Diazinon) ™~ fenitrothion, MEP; O, O - dinethyl - 0 - (3 - nethyl - 4 -

ni trophenyl) thiophosphate (Sum thion) ”~ pyridaphention; 0, 0 - dinethyl -
O0- (3 - oxo- 2 - phenyl - 2H - pyridazin - 6 - yl) phosphorothioate
(Ofunack) ™ mal at hi erhrdsaethen adi St het0Xy Sihydonth Chieaplhesphal e
(Mal at hon) ~ dipterex: 0, O - dinethyl - 2, 2, 2 - trichloro - | hy-
droxyet hyl phospmonaten&ihehl ar pyhiefiosybdhzyQ - ddi-ngkhylrans0- 3 (B, 5,- 6 -
trichlor - 2 - pyridyl) - phosphorothioate » fenthion: 0, 0 - dinmethyl - O

- (3 - methyl - 4 - dn@tibybtiRiyer - Rhenyld) we tRROSROE PLIB) 0@t £n d Bayk &%)
dichlorvos: 0, 0 - dinmethyl - 2, 2 - dichlorovinyl phosphate (DDVP) *

propetanphos: 0 - [{(&e (Edrrial SQBHOPAYYTIRIAOMWICo )1 - nmethyl- vinyl] - O -
met hyl et hyl phosphor am det hi oate (Safurotin) ~ Abate: 0, 0, 0 , 0" -

tetramethyl - 0, w0 pridyiRdh: 3 -Ponephamkhene phosphorelhi oateysa priat hi of os:
di t hi ophosphoric aC|d 0O - 2, 4 - dichlorophenyl 0 28_ SEP 2004 - ethyl S -

propyl ester (TokutRiaMN)sumithrin, Sumitomos Chemical Co.)

|  imiprothrin: 2, 4 - dioxo - 1 - (prep - 2 - inyl) - imidazolidine -
3 - yl methyl (IR) - cis / trans - chrysanthemat (Pralle,
Sumitomo Chemical Cao.)

B fenvalerate: @ - cyano - 3 - phenoxybenzyl - 2 - (4 - chloro-
phenyl) - 3 - methyl butylate (Sumicidin, Sumitomo Chemi-
cal Co.)

&  cypermethrin: @ - c¢yano - 3 - phenoxybenzyl d1 - cis /
trans - 3 - {2, 2 - dichlorovinyl) - 2, 2 - dimethyl ¢cyclopropa-
ne carboxylate (Agrothrin, Sumitomo Chemical Co.)

® cyphenothrin: () & - cyano - 3 - phenoxybenzyl (+) - cis /
trans - chrysanthemat (Gokilaht, Sumitomo Chemical Co.)

M cthofenprox: 2 - (4 - ethoxyphenyl) - 2 - methyl propyl - 3 -
phenoxybenzyl ether (Trehon)

& tefluthrin: 2, 3, 5, 6 - tetrafluoro - 4 - methyl benzyl - 3 - (2 -
chloro - 3, 3, 3 - trifluoro - 1 - propenyl) - 2, 2 - dimethyl - 1
- eyclopropane carboxylate

B fenpropathrin: @ - cyano - 3 - phenoxybenzyl cis/trans-2,
2,3, 3 - tetramethyl cyclopropane carboxylate

a fenfluthrin: 2, 3, 4, 5, 6 - pentafluorobenzyl - d1l - cis/ trans

-3-(2, 2 -dichlorovinyly - 2, 2’ - dimethyl - 1 - cyclopropane




phoxim O, O - diethyl - 0 - (a - cyano benzylidene am no) thiophosphate
For oxadi azol insecticides may be |isted the following: b 0 nmethoxadia&drighi
5 methoxy - 3 (2 - nethoxyphenyl) - 0 - 1, 3, 4 - oxadiazol 2 - (3H)-one
(Elemic) For chloro nicotine insecticides may be listed the foll ow ng:
imdacloprid: I - (6 - chloro - 3 - pyridyl nethyl) - Nnitro imdazolidin
- 2 - ylideneam ne (Adm e) acetamprid: (E) - N - [(6 - chloro - 3 -
pyridyl) nethyl] N2 cyano - N - nethyl acetone am di ne (Mspil an)
According to the appare$usiatescri bed of the present invention, having the
fan 13 configured to provide in its bulk, volume and size a hollow space

21 adapted to acapmMmpdaiis A -act é@hingpediantanyPreg7 chatL£dabody 23 only
requires the apparatus body portion 1 to have a space therein just enough

to accommodate the fap¢blQwely1ll; .andiglbhhne RALESKfIBE: CONventional need to
provide an extra space for separately "accommodating the active ingredient

| npregnat ed body (23, <Thii$;SieARkiplEES 1t BEe 2PRANRLYS s PRIV NHEELQEides '
structurally and nekes the apparatus conpact and snall sized. Al so,

eIininatiqga%@@lqgggi@@ngmhngggseparateIy di spose the active ingredient
i npregnat ed body beside the fan blower in the body portion 1 of the

apparatus, it enhances,ins . desighpfd Ll bylihyen Al SRintiha fan. l4Sefigynd not
to reduce its durability an capa%le of retaining a sufficient arount of

an active ingredi enty; ANCRALALRY (HOadiREnapparat us described of the present
invention, - 29 S I P ‘1.081 the active ingredient inpregnated body 23 not
rotated with the;a@el:l-i‘?tri)ﬁlion, MEP; O, O - dimethyl - O - (3 - methyl . 4 -
nitrophenyi) thiophosphate (Sumithion)
m  pyridaphention; O, O - dimethyl - O - (3 -0x0- 2 - phenyl - 2H
- pyridazin - 6 - vl) phosphorothioate {Ofunack)
® malathion: dimethyl dicarbetoxy ethyl dithiophosphate
(Malathon)
m dipterex: O, O - dimethyl - 2, 2, 2 - twrichloro - 1 - hy-
droxyethyl phosphonate
B chiorpyrifos: O, O - dimethyl - O - (3, 5, 6 - trichlor - 2 -
pyridyl) - phosphorothicate
B fenthien: O, O - dimethyl - O - (3 - methyl - 4 - methylithio-
phenyl) - phosphorothioate (Baytex)
m  dichlorves: O, O - dimethyl - 2, 2 - dichlorovinylphosphate
(DDVP)
B  propetamphos: O - [(E) - 2 - isopropoxycarbonyl - 1 - methyl-
vinyl] - O - methylethylphosphoramidethiocate (Safurotin)
B Abate: O, 0, O, 0" - tetramethyl - O, O - thiodi - P -
phenylene phosphorothicate

® prothiofos: dithiophosphoric acid O - 2, 4 - dichlorophenyl O




kept not to increase the rotational resistance of the fan 13, and thusp,EP, .
does not create a waste in its driving force. The apparatus descri bed 6P 1004
the present invention is econonical because it requires only the active

i ngredi ent inpregnated body 23 to be exchanged while |eaving the fan 13
intact. An explanation is next given in respect of a fan type debuggi ng
apparatus for repelling and exterm nating noxious or harnful insects
according to second enbodi mrent of the present invention. Referring to Figs.

3 and 4, the debuggi aghApparAatpsl Rase@(hedyhioportion 31 substantially in
the formof a rectangular box, conprising an upper face plate 32, a | ower

face plate 33, amfipgbxiR@ 0, of - apPOsed gi.der ppdeshed.Anderse §8Ga8y pair of
side plates 35, defining and enclosing its interior therewith. A partition
plate 36 is provideg{,gnsupdim de with the side face plates 34 and 35,
this interior into an upper and a | ower space or conpartnent 37 and 38.

The upper space 87, NRagqp f@NntyReRLOWRLy 4Q 1MpuRt 8d thesein. together with
an electric notor 39 for powering the same. The fan blower 40 conprises a

fan 41 and a fan.caﬁhng 424::08! 3LULEE BNV BY bO maccoymdatye) ard/ or to
protect the fan 41, an for to rectify a wwnd cre- ated and/or to intensify

the wind force. In the form.ofi,enbodinen Ll usrohpated the fan 41 is

constituted by a silocco fan wth the fan casing 42 having its air intake

side in commni CRblan) Mol {30 Al fndeBl Ak PALY H1istal BRA ok lige par titi on
plate 36 and its outlet side in communication wth an air di scharge port

44 formed in onegof;the secand pakr. afioshde . hacenlat &s, 185 N30 The | ower
space 38 has a casing 45 for an inpregnated body "nounted renovably therein

as opposed to the ajk;itaksnPost AReatEnidtPronated body casing 45 is
made of a material and/or

B acetamiprid: (E) - N'- [(6 - chlore - 3 - pyridyl) methyl] - N* -

cyano - N' - methyl acetone amidine (Mospilan)

According to the apparatus described of the present invention,
having the fan 13 configured to provide in its bulk, volume and size a
hollow space 21 adapted to accommodate an active ingredient impreg-
nated body 23 only requires the apparatus body portion 1 to have a
space therein just enough to accommodate the fan blower 11, and elimi-
nates the conventional need to provide an extra space for separately
accommodating the active ingredient impregnated body 23.

This simplifies the apparatus body interior structurally and
makes the apparatus compact and small sized.

Also, eliminating the requirement to separately dispose the
active ingredient impregnated body beside the fan blower in the body
portion 1 of the apparatus, it enhances its design flexibility.

Also, the fan is found not to reduce its durability and capable of

retaining a sufficient amount of an active ingredient.

According to the apparatus described of the present invention,




has a shape that excels in air perneability to permt air to snoothly E _
t her et hrough. The i npregnat ed body casing 45 has an active ingredient ifﬁgE 7004
pregnat ed body 46 placed therein for accommobdati on and/ or protection

thereby. At least a portion of the inpregnated body casing 45 which con-

tacts with the inpregnated body 46 is made of plastic conprising at | east

one of polyester, polypropylene, polyvinyl chloride, ABS, polysty- rene,

AS, nethacrylate resin, polyvinyl alcohol, EVA phenol resin, sili- cone
resin, poktyaaicegeeriegiddicpoliyacetahtadebidy 2poloycatbeday g hresi fumnd is

t her nopl astic polyester resin. The | ower space 38 also has a battery or

celI's 47 depachabloyindreund elet ik ciomal ttheidantery e tal S, 4hdangutor
driving the notor 39. |In operation, driving the fan 41 with the notor 39

causes ai foas nfdicated Waystt he i3k oW agterbe drawn into the fan casing 42
past the inpregnated body casing 45, the inpregnated body 46 and the

i nt ake_ port 43. Tﬁiera;ﬂ;a%\éﬁﬂg.i; At 9: dihed hdNh e @3k Bh i vetk @At iNgeahahndIwhi ch is
rec- tified and/or whose wind force is intensified thereby, is allowed to

flow out ,thyQuoh i utd.al Merdcidd as lend Bateshdaytbe vauyme b bahis
permts an active ingredient inpregnated in the active ingredient

| npr egnat gd. body. A6 iR walahk lthzeaants thent hrough the air  outlet port 44
to diffuse into the atnosphere. 31 5 HP )F,94 In the form of enbodi nent of

the present inventi o ihhystr ated: ¢fQh hhesputpesesanfiygenenignee a val ue
that may be terned as "wind force resistance value" Ris established. In

d?l’i vi ng @p%pgtjaof&eré’ﬁéilﬁ'g L ARCS Makliga tiWAI k& iblis NBY HhEUGML] tigséRasure the
wind (air) speed or air
according to second embodiment of the present invention.

Referring to Figs. 3 and 4, the debugging apparatus has a body
portion 31 substantially in the form of a rectangular box, comprising an
upper face plate 32, a lower face plate 33, a first pair of opposed side
plates 34 and a second pair of side plates 35, defining and enclosing its
interior therewith. A partition plate 36 is provided to subdivide with
the side face plates 34 and 35, this interior into an upper and a lower
space or compartment 37 and 38.

The upper space 37 has a fan type blower 40 mounted therein
together with an electric motor 39 for powering the same. The fan
blower 40 comprises a fan 41 and a fan casing 42, the latter serving to
accommodate and/or to protect the fan 41, and/or to rectify a wind cre-
ated and/or to intensify the wind force. In the form of embodiment illus-
trated, the fan 41 is constituted by a silocco fan with the fan casing 42
having its air intake side in communication with an air intake port 43

formed in the partition plate 36 and its cutlet side in communication

with an air discharge port 44 formed in one of the second pair of side

face plates 35.




flow quantity direct, a nethod of neasuring the anount of electric cur-
rent consunption in the nbtor that varies as the air resistance of therp jyy
active ingredient would give rise to | ess nmeasurenent error though it is
indirect- Accordingly, the latter nethod is adopted here in the present
invention The fan type debuggi ng apparatus descri bed should preferably be
provided with an inpregnated body casi ng designed to accommbdate and/or to
protect an active ingredient inpregnated body in considera- tion of

performance and ghablickictys@nd B8 weeasafahy. 4AFs0.ant haptaghHedwssddescri bed
shoul d preferably be provided with' a fan, a fan casing designed to

accomodal,g ,aRd4 Q% rfd 4RI PL8EEe ihNes oy%ﬁ@se_daﬂﬁltﬁ)é alOidReel forttdre Wi nd of air
an/or to intensify the wwnd force o air, and an electric notor. The

active ingredi entyinptegnatedy bedy shoubdipreferably shave.ral shaper or

configuration which rather than being a honeyconb form having an air or

gas feCFiﬁX& %gsﬂypgttih%@ 4o TR Of o HRE LS AL Nl e al;aE@&rhdbealf ective
area which I1s at Teast one naterial selected fromthe group that consists

of a mass granytes,.@ mass of strips and a mass of strings, filanents
or threadgggﬁt ?% a s%ngeferabIe fromthe standpoints of retention and/or

retease of the agilve,bngedl el Lhalsibpes Pkl slal e MlgEial. (91T ng the

active ingredient I npregiated bo conposed o east one materi al

sel ect ed La%neaﬁtﬂgbrgmuas LDy ARSI St 8,08 c A nEab A Mo a2 FFr 2004: 41956, a

pol ymeric orptive agent, a polyneric oil absorptive agent and a
gel . The ﬁg&%%? ingredient is preferably an insecticide or a growh
control agent that is effective to one or nore kinds of insecticides but is

not harmto men ﬁ@%?&a§tp%-rtmn of the impregnated body casing 45 which con-

tacts with the impregnated body 46 is made of plastic comprising at
least one of polyester, polypropylene, polyvinyl chloride, ABS, polysty-
rene, AS, methacrylate resin, pelyvinyl alcohol, EVA, phenol resin, sili-
cone resin, polyamide resin, polyacetal resin, polycarbonate resin and
thermoplastic polyester resin.

The lower space 38 also has a battery or cells 47 detachably
mounted therein, the battery or cells 47 are for driving the motor 39.

In operation, driving the fan 41 with the motor 39 causes air as
indicated by the arrow a to be drawn into the fan casing 42 past the
impregnated body casing 45, the impregnated body 46 and the intake
port 43.

Air drawn into the fan casing 41, creating a wind which is rec-
tified and/or whose wind force is intensified thereby, is allowed to flow
out through the outlet port 44 as indicated by the arrow b.

This permits an active ingredient impregnated in the active

ingredient impregnated body 46 to volatilize and then through the air

outlet port 44 to diffuse into the atmosphere.




The insecticides should preferably be pyrethroid insecticides of which at

| east one chem cal selected fromthe group which consists of terallethﬁislgj,j?r
prallethrin, furamethrin, allethrin, and enpenthrin is particularly : 0
advant ageous. For growth control (inhibiting) agents, at |east one chem cal
is preferred which is selected fromthe group consisting of pyriproxyfen,
nmet hopr ene and hydroprene. For the fan as a source that produces a w nd
force or power, use is preferably made of a silocco fan and/or axial fan
configuration. If &, §ilo§ﬁo Ean,confi uration is used, it is desirable

that fan casing I's Us8d™ WhiBROT ENgREPF Ele poe pritrig vwihds: tlogathesd ar ound

t he fan.f$yt9£dthto exhi bit a maxi num effect of repelling and exterm -
nating noxi ous for PRAF Hfo0I &8t eatt w Inient tmreyeb gyte rned &S “prigfiera- bly
made of @bpompr.savinqﬁéypg nmotor having a current consunption of 100 mA

or |ess under A FG48 “CoRtl Fi ongstaibdishan. dppldredingok tvaigl Ofrcd, 5s; MOl LS.

Al so, us%n ab tterg_or cells as a power supply for such a notor enhances
the servit®dbifitey BFilant dpparasis tacoerdingthe tine javesséan . it he sense

that it does not choose a place for installnent, The upper Ilimt set at
100 mA ob °Fe$S2 Ry deFdfits 8ibEEh wlip f ertasconsunpt i2om i 5 HRSRG. @M fhe
assunption that a tine period of at least 12 hours will be re- quired for

use wi t h" & uMitsoPtiypetic et myor ey tt haties sshitghaimr@epesr@le 5¢ 33,6 SEP
?034 purg%se Fropenties. Al so, conpoundi ng an anti-oxidi zi ng agent and/ or
an ul trati'dy® Fet e4paor Bicnd agentisirfo et hen acthirversiongiedi et ¢ PE egnat ed
body and/qr co oundin? an ultraviol et absorbing agent into a casing for
t he” act i V&' Fig éar ene slymitey ettt ed nbodwp dwis 4 d @nakl = @nii BRL @FRRLALT On of
t he preun%gg.ohnvention to be used stably for a prolonged period of tine.
It also )

The fan type debugging apparatus described should preferably
be provided with an impregnated body casing designed to accommodate
and/or to protect an active tngredient impregnated body in considera-
tion of performance and stability and in use safety.

Also, the fan blower described should preferably be provided
with'a fan, a fan casing designed to accommodate and/or to protect the
fan, and/or to rectify the wind of air an/or to intensify the wind force of
air, and an electric motor.

The active ingredient tmpregnated body should preferably have
a shape or configuration which rather than being a honeycomb form
having an air or gas rectifying function is a form of material that is
large in effective area which is at least cne material selected from the
group that consists of a mass of granules, a mass of strips and a mass of
strings, filaments or threads. It is also preferable from the standpoints
of retention and/or release of the active ingredient that the particulate

material forming the active ingredient impregnated body be composed of

at least one material selected from the group which consists of a cellu-




enabl es use in the outdoors. End point marking nethods which are essenti al
to the prepara- tion of a chemcal include a nethod of using a |lipophilic
ant hr aqui none dye for the inpregnated body if hydrophilic and utilizingEP M
t he phe- nomena that the color of the dye if dissolved in the chemcal is
recogni - zable and that when the chem cal is evaporated out the dye gets
into the body to nmake its color unrecogni zable. Also included is a nethod
of utilizing a color changeabl e pi gnent nmade of a col or changeabl e

el ectron |§&l eas NYmRigARN £ <€ 0NMpaindi andgan desepslylnl At ,0iDratd ocptior
changeabl e el ectron releasing organic conpound, a desensitizer and a col or
devel - opg@eanhehg%elncluded is a nethod in which the rate of sublimtion
of a sublimng agent is nade substantially equal to the rate of

volatilization afyet heicheAbeadicnYk! S e @R Pinfheseqset-hpds tmYy be used
singly, the wuse of a change in color and a sublimng agent in conbination

will make.,one)fgelctthet Yseretal oo angh thyvs waukdrbesariefigrt ed., iThe rate
of sublimation can be adjusted at a value as required by adjusting the

area of a yent, .apepi-ng, that,my.be provided for a casing containing the
sublimng agent. As a wnd or winds created by the rotation of the fan

driven by the nq{h%rrna'e[:tﬂcﬁ:le%lsﬁ‘%qu%'leﬂ:ma%w@@tpﬁ'e'ﬁhlfoll@wnb&ttla%egrqler of
the air intake - SEP )U04 port, the active ingredient inpregnated body,

the fan, thg fan &%%'t%e andntha adik . Qut F&ln re%tmﬁdpsehmr cghgas@gtdfve
|ngred|ents descrlbed there is no limtation inposed in using the

I nsecti ci @9&1%}%% Leh8GLRMS £l SSedn f spahlents), ahhstegelehew ikn any
conbination wth a proportlon 'as desired. For example, in killing insects,

any one oragg_glgm 3 ManiteLY,@f volatile insecticides so far used may be
utilized. ustraflve are pyre-

For growth control {inhibiting) agents, at least one chemical is
preferred which is selected from the group consisting of pyriproxyfen,
methoprene and hydroprene.

For the fan as a source that produces a wind force or power, use
is preferably made of a silocco fan and/or axial fan configuration. If a
silocco fan configuration is used, it is desirable that fan casing is used
which is desired to bring winds together around the fan.

In order to exhibit a maximum effect of repelling and extermi-
nating noxious or harmful insects at a minimum energy, use 1s prefera-
bly made of a power saving type motor having a current consumption of
100 mA or less under no load conditions with an applied voltage of 1.5
volts. Also, using a battery or cells as a power supply for such a metor
enhances the serviceability of an apparatus according to the invention
in the sense that it does not choose a place for installment. The upper
limit set at 100 mA or less for permissible current consumption is based

on the assumpticn that a time peried of at least 12 hours will be re-

quired for use with a unit 3 type cell battery that is high in general-




throid insecticides, carbamate insecticides and organophosphorus in-
secticides. Pyrethroid insecticides are known to be high in safety and SEP (i
have been used wel|. Specific exanples of the pyrethroid insecticides, the
or ganophosphorus insecticides the oxadiazol insecticides and chloro

ni cotine insecticides have been |isted hereinbefore in connection with the
first formof enbodi nent of the present invention. For specific exanples of
the gromh control agent may be listed the follow ng: r pyriproxyfen: 4 -
phenoxy phepydse(RSpertds: (2 pyridyl oxy) propyl ether ~ methoprene: 11 -
met hoxy - 3, 7, 11 - trinethyl - 2, 4 - dodecadienoic acid - 1 - nethyl

ethyl ester " hydiopr&neg o@idivk a(n?EmthE)ud'lzﬁx dgedd andldi ABtUYLavio2, 4 -
do- decadi enoate 0 phenoxy carb: ethyl [2 - (4 phenoxy phenoxy) ethyl] car-

bamat e FO[etsapt'f:'sQJl f)irpg Qé@ﬁrplu?l% Qﬁe tLhevk rl%%?&dﬂé%l@%hhﬁr@tgnﬂ@é’d l@@db'aﬁcﬁ'drt he

followwng: a N N- diethyl - in - toluamd (deet) 35 G 'SEP 7004
di met hyl %ﬁbgghﬁrﬁr anqilpfgdplmet%sl%@bﬁ’;oeawgnt 1r§tt0hé/|ca5m% fo3 thehgxane di ol
1, 4, A4a, - octa hydrodi benzofuran - 4a - carb ardehyde

di n - pr prpéll ed'lt?rﬂl MBP@TE& QWCE( wil? eq{acbhjs %rnolrpﬁrbzxﬁ&?tat%n 'af'th@qirlél-

succi nat e

sent invention to be used stably for a prolonged pericd of time. It also
enables use in the outdoors.

End point marking methods which are essential to the prepara-
tion of a chemical include a method of using a lipophilic anthraquinone
dye for the impregnated body if hydrephilic and utilizing the phe-
nomena that the color of the dve if dissolved in the chemical i1s recogni-
zable and that when the chemical is evaporated out the dye gets into the
body to make its color unrecognizable. Also included is a method of
utilizing a color changeable pigment made of a color changeable electron
releasing organic compound and a desensitizer, or a color changeable
electron releasing organic compound, a desensitizer and a color devel-
oper. Further included is a method in which the rate of sublimation of a
subliming agent is made substantially equal to the rate of volatilization
of the chemical. While any one of these methods may be used singly, the
use of a change in color and a subliming agent in combination will make
one feel the use actually and thus would be preferred.

The rate of sublimation can be adjusted at a value as required
by adjusting the area of a vent opening that may be provided for a
casing containing the subliming agent.

As a wind or winds created by the rotation of the fan driven by

the motor, it is also desirable that air flow in the order of the air intake




di ethyl am d caprate N - propyl acetanilide ~3 - naphthol canphor For
representative natural volatile oils and their conponents may he |isted
the following: citral, citronellal, citronellol, eugenol, nethyleugé&rdl?, 10
geraniol, cinnam c al dehyde, linalool, perilla aldehyde, nepetalic acid,
met hyl hept anone, decyl al dehyde, nyrcene, geraniol acetate, thynol,

| i ronene, cineol, pinene, cynene, terpinene, sabinene, elenene, cedrene,

el enol, pidrol, cedrol, hinokithiol, thujaprisin, tropo- roid, hinokithin,

t huj OpsenpD1Q0rtﬂ%0$ct19@-qﬁgﬁélﬁentQhﬂil@%@la,ted @loRiyNYthe BBEIthe earpeatsafge
phel | andrene, caryophyllene, vanillin, furfural, furfuryl alco- hol,

pi nocarvegly +RkNAE N oY T tenol, verbenone carvone, eudesnol,
pepritone, thujene, phankyl aIcohoI met hyl anthranil at e, bisabolene

bengapt ol (spel 'ﬁﬂsdooi%q&%te' £l in l@gwﬁtsade%%bm@ tH@lesﬁJ)GEQltﬂRled?POt ka-
tone, octyl ald | 1 nal yl acéiate geranyl acetate, nerolidol, ocinene,

met hyl anf &ygEg&qqudt%'eemsle@am b,agm%a%ec]@&m% (@yéeecqol%,euaenlqsﬁo

forth. -3 | soners and erivatives of the above Volatile

oi I's i nclyding,af, .| S5k, dpesm%%gﬁ%ﬁ%hm yg&b&mqlp&yss dejaddi tion to an

anti - oxi di zi ng agerit an ultravi ol et - sorbing agent for preventing

degradation of the, %&‘Lln\fﬁz% d;}gm@fneﬂn gama@y 999 rUABEE o FBYy 08, i ;NG Pr por at ed

an inhibitor, depressor a retar- ustlng t he amount of

vol atili Z@éﬂa?n]gufnsgbﬁc?a%ts' Yeed,ngLediLnt be B éﬂi@&t @Hﬁgtx%rtn?eUQ% anees having

a function or nctions of giving out " fragrance, deodori zing and/or

sterilizing as desifiedidsN AGELAANCE Wi LiDiddsngn Pr &S8R phBYERE§ 2N 0.

secticides. Pyrethroid insecticides are known to be high in safety and
have been used well. Specific examples of the pyrethroid insecticides,
the organophosphorus insecticides the oxadiazol insecticides and chloro
nicotine insecticides have heen listed hereinbefore in connection with
the first form of embodiment of the present invention.
For specific examples of the growth control agent may be listed
the following:
W pyriproxyfen: 4 - phenoxy phenyl (RS) - 2 - (2 - pyridyl oxy)
propyl ether
® methoprene: 11 - methoxy - 3, 7, 11 - trimethyl - 2, 4 -
dodecadienoic acid - 1 - methyl ethyl ester
® hydroprene: ethyl (2E, 4E) - 3, 7, 11 - trimethyl - 2, 4 - do-
decadiencate
B phenoxy carb: ethyl [2 - (4 - phenoxy phenoxy) ethyl] car-
bamate

For specific examples of the insect repellent may be listed the

following:

# N, N-diethyl - m - toluamid (deet)




Next, mention is made of specific exanples. A fan type debuggi ng apparat us
as shown in Figs. 3 and 4 was used. As the active ingredi ent inpregfated(;
body, use was nade of two inpregnated masses of granul es made of cellul ose
and having diameters of 4 nmand 2 mm respectively [supplied by Rengo, K
K. under the trade nane of Viscopar (spelled phonetically)], and an

i npregnated nass of strips nade of paper cut into a size of 0.3 cm X 70
cm Investigations were nade of a relationship between the anount of im
pregnation or | oadi Agmatid/itgiechwilatk f orce resi stance R val ues that these
bodi es were assuned to have as derived fromthe neasured val ues of current
consunption E2 ol thsuymbtonhtkhtatzesults of the investigations are

sumari zed in Table | below. Val ues of current consunption when the

i npregnat ed bodi as werghynused anexghewnons El. Investigations were al so
conducted of extents of the knock- down efficacy of these bodies

i npregnated withmanjagtiyesd ngreds £ndp f gFca BPATIRNL BRLISE rARSHMH t @gsh and
house flies and had results which are also included as efficaci ousness in

Table 1. _37_ ~ 6 SERy Tabl e | | npregnat edLoadi ng Amount (g) Mass
Uni n- 0. 10. 20. 51. 02. 03. 04-05.0 stalled -El-

G anul ar Cur-9. 5- 9. 38.43. angﬁlggﬂ%nkﬂgﬁgggggtgent(rn% ed MussE2- (4mm di -
aneter) Wnd Force0. 0--2.111. 615. 820. 024. 027

m p - dichlero benzene

B di-n-butyl succinate

B  diethyl amid caprate

B N - propyl acetanilide

®m 3 —naphthol

M camphor

For representative natural volatile oils and their components
may be listed the following: citral, citronellal, citronellol, eugenol,
methyleugenol, geraniol, cinnamic aldehyde, linalool, perilla aldehyde,
nepetalic acid, methylheptanone, decyl aldehyde, myrcene, geraniol
acetate, thymol, limonene, cineol, pinene, cymene, terpinene, sabinene,
elemene, cedrene, elemol, pidrol, cedrol, hinokithiol, thujaprisin, tropo-
roid, hinokithin, thujopsen, borneol, camphene, terpineol, terpinyl ester
dipentene, phellandrene, caryophyllene, vanillin, furfural, furfuryl alco-
hol, pinocarveol, pinocarvone, myrtenol, verbenone, carvone, eudesmol,
pepritone, thujene, phankyl alcohol, methyl anthranilate, bisabolene,
bengaptol {spelled phonetically), nony!l aldehyde, nonyl alcohol, nootka-
tone, octyl aldehyde, linalyl acetate, geranyl acetate, nerolidol, ocimene,
methyl anthranilate, indole, jasmone, benzaldehyde, pulegone, and so

forth.




Resis- tance(% - R_ Efficaci ous----DBABBC ness £ SEP 90
Ganul arCur-9. 5--5 47. S7.57.37.05.7 | npregnat -rent (mA)- ed MissE2- (2 A
di - anmeter)Wnd Force0.0--11.617.921. 123. 226. 329. 3 Resis- tance(% -A-

Ef fi caci ous---BABBCD ness Strip-1ikeCur-9,59.18.67.97.36.9---

| rpregnat -rent (M) - ed MassE2- W nd Force0. 04. 29.517. 923. 227. 8--- Resi s-
tance(% -R- Efficacious-CBABC--- Criterion used for the efficaciousness is
as shown in Table 2 below Efficaciousness tests were carried out by

| eavi ng an appr oXiom &®d &h¥/ck0l: riuntiess of tsampbeei nsects free in a 8.5 straw
mat size(14.0 nR2) living room and counting the nunber of insects knocked
down with el apsgo0itild bRsfinoMmdihg .cogeneasBBle@td\fodmttHe Zaddon of the
active ingredient . The test results are indicated in KT50 val ues

cal cul ated by Bljssidipic@bid st hedoxibesidhegact ava hAgiedienlst use was
made of teralle- thrin in an anount of |oading of 300 ng for one specinen.
The cri teg&lQﬂng agent for preventing degradation of the active ingredient de-
scribed, there may be incorporated an inhibitor, depressor and/or retar-
dant for adjusting the amount of volatilization of the active ingredient,
a substance or substances having a function or functions of giving out
fragrance, deodorizing and/or sterilizing as desived in accordance with
the present invention.

Next, mention is made of specific examples.

A fan type debugging apparatus as shown in Figs. 3 and 4 was
used. As the active ingredient impregnated body, use was made of two
impregnated masses of granules made of cellulose and having diameters
of 4 mm and 2 mm, respectively [supplied by Rengo, K. K. under the
trade name of Viscopar (spelled phonetically)], and an impregnated
mass of strips made of paper cut into a size of 0.3 cm X 70 cm,
Investigations were made of a relationship between the amount of im-
pregnation or loading and the wind force resistance R values that these
bodies were assumed to have as derived from the measured values of
current consumption E2 of the motor. The results of the investigations
are summarized in Table 1 below. Values of current consumption when
the impregnated hodies were uﬁused are shown as E1.

Investigations were also conducted of extents of the knock-

down efficacy of these bodies impregnated with an active ingredient for

common house mosquitoes and house flies and had results which are

also included as efficacicusness in Table 1.




for efficaciousness was adopted with reference to results of test |ikew se
done for a heat vaporization liquid agent or a nosquito-repellent incen
~38_ 6 SEP2004 se currently made available in the market. Table 2 NOSEP g
Ef fi caci ousness A(Accept ed) B( Accept ed) C( Unaccept eD( Unaccept ded) Knock- down
Effi cacy for Common HouseO- 1010- 2020'-- 3030"- Mdsquitoes KT;,, (mnute)
Knock-down Efficacy for House FliesO- 1515- 3030- 6060- KT50 (m nute) The
fan type debuggi ng apparatus used in the above nmentioned investigations
and tests had the fan 41 nmade as a diabocto fan directly connected to an

el ectri c eter—39 {supplg\gﬁyxmﬁbhuv?z Mbt-of Pqﬂéhh}qpuwwndernahe—pLgduct
name RF- 330TK- 07800) havi ng..& cur.f.en RCR U= (G O g &4 7H1 noaer g toad
condi ti ons mﬁth an aDDIiedsuoﬁtaue 1.5 volts, the fan aliso having a fian
casing 427s0'ldi spdged as t6-°surround-the fah34l. 8Thei-tasing |45 f of°

aCCOHHDdchrjnM dgt7™Ve& ingredient inpriegnated body | or mass [was di spdsed

on the siderof d-He_air intlake port 43 tlo the fan 41 Faon _the battery |47,
two unit |3 tybe alKaliTEdPY cells ¢onnect ¢dlin (46 S S aPLY Uséd. | EFom t he
results of the invesikgatiions and tests nentioned above, it |has been
determ ned that iffthe wind force reéesistance R aof th bt ive Inﬂ'Pdi ent
i npregnated body |gf..H&E 46, nanely the proflorti/dn Pt th@ motor  ¢Grr ent
consunptiion E2 wHen the adtive i ngredient im prlegnated nmass |46 i|s | oaded

eurFrent—eonstpt-on—E+t—when—the getivengredient
. ranular D ! 4 .8 7.5 3 . 6.7
i npr egnat éd-amss }huha)unused (R = 100
ed Muss
(Zmm di
ameler) Wind Force | 0.0 - . 11.5 17.9 21.1 23.2 26.3 29.5
Resis-
lance(%) -R-
Efficacious- | - - - B A B B C D
ness
Strip-like Cur- 9.5 9.1 3.6 7.8 7.3 6.9
Impregnat- renl{maA)-
ed Mass EZ-
Wind Force | 0.0 4.2 9.5 17.6 23.2 27.8
Resis-
tance{%) -R-
Efficacious - C B A B C

Criterion used for the efficaciousness is as shown in Table 2
below. Efficaciousness tests were carried out by leaving an approxi-
mately 100 number of sample insects free in a 8.5 straw mat size(14.0
m?) living room, and counting the number of insects knocked down with
elapse of time from the commencement of volatilization of the active
ingredient . The test results are indicated in KT,y values calculated by
Bliss’ probit method. For the active ingredient, use was made of teralle-
thrin in an amount of loading of 300 mg for one specimen. The criterion
for efficaciousness was adopted with referelnce to results of test likewise

done for a heat vaporization liquid agent or a mosquite-repellent incen-




E2 / El x 100) is less than 5 % or not |ess than 26 % enough debug- ging
efficacy is not obtainable. However, when that proportion lies in a

of 5to 25 % it has been found t hat enough debuggi ng efficacy can J’gQQ%@P
2004 be obtained. The present invention enables a notor driving energy to
be efficiently utilized to volatilize a plenty of an active ingredient,
and provides volatilization of a maxi mum anount of the active ingredient
and thus a maxi mum extent of verm n or insect damage prevention at a

m ni mum agountrOofily Rplte energyle thehpresanrt. i nventi on provi des vol atilizing
a plenty anount of an active ingredient by using an active ingredient

i npregnated body or mass that is |aege 3 n effective area and al so by
efficientutilization of a wind created. The -present invention -is

cCatC o Tt

Caqiousness

advanft ageous fromthe st andp_oi nts JX(AC&;PFEQII PR O, T Ol L ]LE LD'(L‘,"H;!c&{JW
vol atiligation of an active ingred]ent. e present!dynventi ordprovid
reliabl y| BrocingiwngeEiaboutor VermemHtors: | fisect damage? pr evient-ishg efiect to
maxi mum pY&EIBretExt®Bht’at a mini frum of input enerdy. An exHIanation is
next given in respect of a third formof enr bodinent of thelpresent
inventio Kno rﬁ%ﬂrﬁﬁg to'Fi §o4°5, 7 fUn't ype [déBdbgi ngd *Appar at ys°Tor repel -

ling and atlng noxi ous or parnful iinsects according to the third
form of ¢ i s—provi-ded-that conpri ses—a—bodyportion-51—prow ded
with a nDtor 52, a fan 53 for driving by the notor 52, an active

i ngredi ent inpregnated body or mass 14 to be ventilated by the fan 53, and
a battery 55 thatrhsgh%as pased uR@Wes aSYRPAY Sf @fed NEtADLOEvSZettiei&i n  the
battery, the notor and tﬁe fan constitutes a fan type blower for ven-

investigations and tests had the fan 41 made as a silocco fan directly

S

1" Y

connected to an electric motor 39 {(supplied by Mabucht Motor Co., Ltd.
under the product name RF-330TK-07800) having a current consump-
tion of 4 mA under no load conditions with an applied voltage 1.5 volts,
the fan also having a fan casing 42 so disposed as to surround the fan 41.
The casing 45 for accommodating an active ingredient impregnated body
or mass was disposed on the side of the air intake port 43 to the fan 41.
For the battery 47, two unit 3 type alkaline dry cells connected in series
are used.

From the results of the investigations and tests mentioned
above, it has been determined that if the wind force resistance R of the
active ingredient impregnated body or mass 46, namely the proportion
of the motor current consumption E2 when the active ingredient im-
pregnated mass 46 is loaded to the motor current consumption E1 when
the active ingredient impregnated mass 46 is unused (R = 100 -

E2/E1 X 100) is less than 5 % or not tess than 26 %, encugh debug-

ging efficacy is not obtainable. However, when that proportion lies in a

range of 5 to 25 %, it has been found that enough debugging efficacy can




tilating the active ingredient inpregnated body or mass to volatilize an

i nactive ingredient therein. -40 SEP 70[4 The battery 55 is exchangeabl e by
taking off a cover 56. Such a fan type debuggi ng apparatus was |nplenengﬁg it
by us- ing a multi-blade fan for the fan 53, a notor having a voltage ;
applica- tion of 3.0 volts and a current consunption of 6 mlli-anperes
(made by Mabuchi Mdtor Co., Ltd. product RF-330TK) for the notor 52, two
unit 3 type alkaline dry cells in series for the battery 55, a particul ate
cellu- |ose @iaadmss of cellulose particles for the active ingredient
carrier body or mass 54, and terallethrin in an amunt of 300 ng for the

active ingredient,fof.d AR &§ANALIAN A bide 2C/IJtHETd 1TRER, @%eré:}prto be
experimentation, a fan type debuggi ng apparatus so im plenented was placed

in a8 stpay; ggttl L2814 28 vhPad1iTR) a |J1IXh Y oFOAM, NG USEL dGVE Yoy wWith a

runnlng time ration of 12 hours day As ‘a result the 45-th day the fan

bl ower g Mdeg%qgtﬂ%g{bnf opgl Blhla(txmuz? 'lﬂgou#ﬂ o?q 3 Li§Q IBgFﬁdaégE) 480

hour s, In that perio running o OV\BI’ t een

det ect ed Q? ’E‘%b%ué E)noa‘g e-mgn?% Wﬁnﬁrpg[‘?%?ﬂtd rﬁEBE lepg’g%oﬁ?ratnﬁass
efera con gur

shoul d pr ed in at |east one form sel ected from the

group whi ¢h dlgr&%# sdtn%uq{t Otamrp| r.m of, 1ggranul es or particles, a formof |ines

or strips an ormo ngs, filanment or threads whi ch aII provi de a

large effective 3‘51?% resEﬁc shoul 4, pré f@L&Q'&’olQ%l%‘?Hpoasgfﬁan ohgBgE one

material selecte rom-t group consists of ¢ ulose polynerlc

wat er absqrpti,ye, [Wéé%gegxlﬁﬂrgy%g' b £ 21d i BOROLPLL YR IBLEL LA v AT,

Those selectlons ar ron1t ol nt elther or oth of

retention,ang Jh%'t%%ﬁfg’é i 1 ££eRE LI VE: éa”:%c?%s%”%y e'fHElenQeuéﬁ%M%n'd}gi edi ent,

preference 1I's given of "an insectici

wind created.

The present invention is advantageous from the standpoints of
either or both of retenticn and voelatilization of an active ingredient.

The present invention provides reliably bringing about vermin
or insect damage preventing effect to a maximum possible extent at a
minimum of input enexrgy.

An explanation is next given in respect of a third form of em-
bodiment of the present invention.

Referring to Fig. 5, a fan type debugging apparatus for repel-
ling and exterminating noxious or harmful insects according to the
third form of embodiment is provided that comprises a body portion 51
provided with a motor 52, a fan 53 for driving by the motor 52, an active
ingredient impregnated body or mass 14 to be ventilated by the fan 53,
and a battery 55 that serves as a power supply for the motor 532, wherein
the battery, the motor and the fan constitutes a fan type blower for ven-

tilating the active ingredient impregnated body or mass to volatilize an

inactive ingredient therein.




or growth control agent which is not only efficacious to a noxious or 41 6
S E P 2004 harnful insect but is high in safety to nen and beasts. SushP 2y
insecticides are preferably pyrethroid insecticides of which terallethrin
prallethrin, furanethrin, allethrin and enpenthrin are particularly
advant ageous. Such particular pyrethroid insecticides may be used singly
or in conbi- nation. For growh control (inhibiting) agents, at |east one
chem cal nmay be used as preferred which is selected fromthe group

consi sting of pyhepratyfens inetchbpneasblandy hykimgpe BrecovWsdg. conpoundi ng
an anti-oxidizing agent and/or an ultravio- |et absorbing agent into the
active ingredi enBuchpr égnated deody gamng/a@p ar £0npeun dinngl edde ndetlr gy ival- et
absorbing agent into a casing for the active ingredient inpregnated body
Wi | | enablg; anmiutpl €n®Rt Aln o afe the 5pr a- meent hanventi ofith ge heplisad stably
for a prolonged period of tine. It also enables use in the outdoors. End

poi Nt mar kiohgo MBlchedss whidch e af @ ressertungltid® of Bempl epar@reki(@mdef ba
chemi cal include a nethod of using a lipophilic anthraquinone dye for the

i mpr egnat gh AV Nibtdryds Ophil b eodnd RIFiIF0ZIKIGEC he e phsto OMERa thatst he
color of the dye if dissolved in the chemcal is recogni- zable and that

when the efemieadlihs d@YaR0IAEEde AUE hhehdyitgets55Nhop diteculbogdyetia-make its
col or unrecogni zable. Also included is a nethod of utilizing a color

changeabl ¢, fi grent, /ader eE11a16R! gk - GhaRgeablie: aleclkr DiyreHed £ASLAY:Or gani ¢
conpound and a desensitizer, or a color changeable electron releasing

organi ¢ CoRPPURLn . & §eSeR8itkk I8k t1a7d ia L0k deVEI 300RRY forFilet Hidivé ncl uded
is a nethod 1n which the rate of sublimation of a sublimng agent is nade

subst ant i a4 deanakort Onp Rerdaaten of tvuelatilerzakiong, of the chemical. Wile
any one of these nethods may be used singly, the

For experimentation, a fan type debugging apparatus soc im-
plemented was placed in a 8 straw mat size (size 13.2 m?) living room
and used every day with a running time duration of 12 hours/day.

As a result, the 45-th day the fan blower ran no longer, mean-
ing that it had run for a real total of 480 hours, and in that period of
running of the fan blower there had been detected no mosquito bite.

The active ingredient carrier body or mass should preferably be
configured in at least one form selected from the group which consists of
a form of granules or particles, a form of lines or strips and a form of
strings, filament or threads which all provide a large effective area. It
should preferably be composed of at least one material selected from the
group which consists of cellulose, polymeric water absorptive material,
polymeric oil absorptive material and gel. Those selections are desir-

able from the standpoint of either or both of retention and release of an

active ingredient.

For the active ingredient, preference is given of an insecticide

or growth control agent which is not only efficacious to a noxious or




- 42 G SEP ?(704 use of a change in color and a sublimng agent in
conbination will nake one feel the use actually and thus woul d be
preferred. The rate of sublimation can be adjusted at a val ue as rqqggﬁﬁﬂ
by adjusting the area of a vent opening that may be provided for a* Sil b
containing the sublimng agent. Also for the active ingredients described,
there is no limtation inposed in using the insecticides and/or rejectants

(insect repellents) |listed below, in any conbination with a proportion as
desired. Forméxainplee; bixhikhidli hgsafisgabsneany doesop. Frorteimfecaivdes ety of
vol atile insecticides so far used may be utilized- Illustrative are pyre-

throi d i nsecpiefedesly gardramaideirinsactd«ad dibw handt eradEibphos phlde Usriinn-
secticides. Pyrethroid insecticides are known to be high in safety and

have beenfusesk telih,. aSpeleiihi £n & xanpd resh rofi drkep pytietlhrbi ddivasectdeaisdes, t he
or ganophosphorus insecticides the oxadi azol insecticides and chloro

ni coti ne BNskGlaréicdes: havetheenihisteddbenei nbefiord singhonnestdioarbwi th the
first formof enbodi ment of the present invention. Al so, specific exanples
of growt h,gentrol agent, specific exanples of the repellent and its
conponents, and specific exanples of natural volatile oil and its

conponents have bgenhiwaheeh herpiinhabotiag necanneat ilenstwbhh dilenatond
form of enbodi ment of the present invention. In addition to an

ant i - oxi dixzdynge ageNta sapch rar el & haoH 0l edleabrd sEMbithy sagentcoherstprgvent i ng
degradation of the active ingredient de- scribed, there may be incorporated
an i nhi bi ,efip rd@pres et andtaE aelt Rydrdastef or adj usting the anmount of
vol atilization of the active ingredient, a substance or substances having
a function or fungtd odtsm @ wgHivizNgn Quitti- okt &gt aneeendeadosi zhnglteasmdior
sterilizing as desired in accordance with

let absorbing agent into the active ingredient impregnated body and/or

compounding an ultraviolet absorbing agent into a casing for the active

ingredient impregnated body will enable an implementation of the pre-

sent invention to be used stably for a prolonged period of time. It also

enables use in the outdoors.

End point marking methods which are essential to the prepara-

tion of a chemical include a method of using a lipophilic anthragquinone

dye for the impregnated body if hydrophilic and utilizing the phe-

nomena that the color of the dye if dissolved in the chemical 1s recogni-

2able and that when the chemical is evaporated out the dye gets into the

body to make its color unrecognizable. Also included is a method of

utilizing a color changeable pigment made of a color changeable electron

releasing organic compound and a desensitizer, or a color changeable

electron releasing organic compound, a desensitizer and a color devel-

oper. Further included is a method in which the rate of sublimation of a

subliming agent is made substantially equal to the rate of volatilization

of the chemical. While any one of these methods may be used singly, the




-43 6 S E P 2004 the present invention. For the fan 53 in the fan type

bl ower for use in the present invention, use may, if air is to flo Ig#) )
the axial direction to the radial direction, be nmade of a centrifug%? f@w
in which a centrifugal force is applied to inpart an energy to the flow
If air is to flowin the axial direction, use may be nmade of an axial fan
in which alift force of the blade is used to inpart energy to the flow
Il'lustrative of the centrifugal fan are, for exanple, a turbo fan, an
airfoil fageg cfaldhzinicedin addr had,a ausladiiak afzant 1a comittinabloade: It amaland so on.
Here, preferred are centrifugal funs and nore preferred is a nmnulti-blade
fan. It isnalfsad preehies abt all handatloentvoufdgalp fdarrag. menti oned above be
placed in a volute, spiral or scroll casing designed to bring together

efficiently w ndshpredycad udy:£iotidhidag bhadjastednd shenvtasl eiqdibem out. In
designing the fan type bl ower made by the fan 53 nounted to the notor 52,

it has begp fouReingt chaporehapt o hakt apenheg|wad whiyChe agicided foliea mot or 52
the index of air resistance f of the fan be taken into account which is

equal to pRLiQAL GWth Bt LCONSHIPL iQRg lagewktth @ nmotor | oaded with the fan
di vided by notor current consunption 10 wth the notor unloaded, and that

the rel ationshi psbg, radehgs@ve InSdlisndldescprigfeerably id ns limstazionlhe i ndex
of air resistance f represents the air resistance that a fan bl ade

receives W‘H?!Slsédﬂ@nf@dhé&}f&t@é&&ﬁ@@ls % dCANYERLE & tkY(i8XectPFEsaeshiigre by
the ratio of current consunption of the notor 52 when it is |oaded with
the fan 53st01 6HIJ@Nn &ANSUMYi LR ol witlea MRbPEr 1520 WREte dited. 44

For example, in killing insects, any one or more of a variety of
volatile insecticides so far used may be utilized. [llustrative are pyre-
throid insecticides, carbamate insecticides and organophosphorus 1n-
secticides. Pyrethroid insecticides are known to be high in safety and
have been used well. Specific examples of the pyrethroid insecticides,
the organophosphorus insecticides the oxadiazol insecticides and chloro
nicotine insecticides have been listed hereinbefore in connection with
the first form of embodiment of the present invention. Also, specific
examples of growth control agent, specific examples of the repellent and
its components, and specific examples of natural volatile oil and its
components have been listed hereinbefore in connection with the second
form of embodiment of the present invention.

In addition to an anti-oxidizing agent and an ultraviolet ab-
sorbing agent for preventing degradation of the active ingredient de-
gscribed, there may be incorporated an inhibitor, depressor and/or retar-
dant for adjusting the amount of volatilization of the active ingredient,

a substance or substances having a function or functions of giving out

fragrance, deodorizing and/or sterilizing as desired in accordance with




G SEP 7004 is unloaded. As the index of air resistance f increases, the
current consunp- tion of the notor 52 | oaded with the fan 53 |ncreaser

Thus, it has been found that increasing the index of air resistance %SEPOE[M
18 or nore signifi- cantly reduces the hours in which the fan 53 can run

wi t hout changing the battery. Also, increasing the index of air resistance
f tends to increase the fan in size. And, increasing the index of air
resistance f to 18 or nore nmakes the apparatus body 51 excessively bul ky
and makestie ptdvencanventient for use. For exanple, the apparatus will becone
unhandy. The fan 53 in size should advantageously have a dianeter of 20 to
100 mm pref erabFyr 3Retfan683nm M tfhnatidicahbtvesr 66r 26enm one lpgssgnt t he fan
will be too snmall in dianeter to efficiently send air. If it is of axial
type, thefantwid hisa dhanetar iofo 2w o thessiai direbave tanharediof a

bl ade that is too small to give it enough lift force. Also, if it is of

cen- trifggaliib¥pee hRQefaMa Wethihridugdhbimes eh ©hid0 anmmorifugas faidd idhe t oo
small in fan dianmeter to be given enough centrifugal force. Attenpting to

obt ai n engughe ik ﬂ‘rhl?é(\{tf gHUdasyt hetham$o. beair of abedowi trhtha dxisl eased
nunber of rotation his increases notor cur- rent consunption and al so

requires @ bLgher u\é@hh@geoet ghe apphi edial lfhn ineadsch @ lidcreasi agtide nunber
of cells for use and nakes the apparatus wunsuitable in both total weight

and cost ., Wth s, di@aretepaef o 400: T @he Te, the apparatus 51 will be- cone
excessive bulky to the extent that it can no |longer be a potable or handy

debuggi ng appar af|yusst 268 ef FN K2 d ot rWRizghta s houl @ raduanilageausby fiange
between 1.5 -45 6 SEP 2004
an airfoil fan, a limited load fan, a radial fan, a multi-blade fan and so
on.

Here, preferred are centrifugal funs and more preferred is a
multi-blade fan.

It is also preferable that a centrifugal fan as mentioned above
be placed in a volute, spiral or scroll casing designed to bring together
efficiently winds produced by rotating the fan and then to let them out.

In designing the fan type blower made by the fan 53 mounted to
the motor 52, it has been found it important that as the load which acts
on the motor 52 the index of air resistance f of the fan be taken into
account which is equal to motor current consumption I, with a motor
loaded with the fan divided by moter current consumption I, with the
motor unloaded, and that the relationship be made here: 1 < f < 17,
preferably 1 < f < 5.

The index of air resistance f represents the air resistance that
a fan blade receives when the fan 53 rotates and is conveniently ex-

pressed here by the ratio of current consumption of the mator 52 when it

is loaded with the fan 53 to current consumption of the motor 52 when 1t




and 8 g. Wth a weight of less than 1.5 g, the fan 53 wll be unable to
send air in a necessary and sufficient volune. Wth a weight in excess of 8
g, the fan 53 will become too heavy, bringing about the inconveni encgsEP 7004
that the notor 52 needs for too high a power for starting and nust have an
excessive current consunption. The notor 52 as nentioned before should
advant ageously be a notor of energy saving type that has a voltage
application of 3 volts and that can be driven with a current consunption

of 35 mA o uhéssdashen it is unloaded. The notor 52 having a current
consunption of 36 mA or nore when it is unloaded significantly reduces the

hours in which the fanindskpe Dilroweist@ane funcM dReuthehangd ngediaihattery.
For the battery 55, use nay be nade of one or nore of general purpose

cel I's commmchidey mdMak bahbedesucihascalakad i nec.dryecelhss, iwanas ganese dry
cells and so forth. As illustrative for practical applications of the

i nventi onralLy @RSt Wdileadity PEe MRNGADESE: diYsbBlde LW 1B A Gelé searirpacity of
1200 mA hr), one unit 3 type alkaline dry cell (with a battery capacity

of 2300 rr%\antlg)pedtu\e@sLmlethoiwtsyiﬁaewali&akh@eagrase €&k hkSn(M B vd cHiattigky
capacity of 4600 mA hr), one unit 2 type alkaline cry cell (with battery

capacity of. 6900 hr), one unit 1 type alkaline dry cell (with a
battery capacity of 11500 mA hr), two unit 2 type alkaline dry cells

(wWith a battery Qapacin.Yeofink38Q0idM« bf )i and i § MO Nt te ddd ¥PenciRlkal i ne dry
cells (wth a battery capacity of 23000 mA hr). The battery capacity here

represent sha fhgag cAOUMa Ofn GUEERNE the Whieh JTBk@Srdhiga'hat t esyi1d ble” 1
hour under the assunption that the battery life is the tinme elapsed for a

1.5 volt hattenyxesahl Ofp£QkLs)bddy 546 8 SR R0041VPLHAIM M@ OR-t O 0-9
volt. In other words, the battery capacity neans
convenient for use. For example, the apparatus will become unhandy.

The fan 53 in size should advantageously have a diameter of 20
to 100 mm, preferably 30 to 60 mm. With a diameter of 20 mm or less,
the fan will be too small in diameter to efficiently send air. If it 1s of
axial type, the fan with a diameter of 20 mm or less will have an area of
a blade that is too small to give it enough lift force. Also, if it is of cen-

. trifugal type, the fan with a diameter of 20 mm or less wiil be too small
in fan diameter to be given enough centrifugal force.

Attempting to obtain enough air flow requires the fan to be
rotated with an increased number of rotation. This increases maotor cur-
rent consumption and also reguires a higher voltage to be applied. It
leads to increasing the number of cells for use and makes the apparatus
unsuitable in both total weight and cost.

With a diameter of 100 mm or more, the apparatus 51 will he-
come excessive bulky to the extent that it can no longer be a potable or

handy debugging apparatus.

The fan 53 in weight should advantageocusly range between 1.5




t he amount of electric current that nmakes the voltage of a 1.5 volt bat-
tery (cell or cells) drop to 0.9 volt in an hour. Wile there are slight
differences in indicating the battery ca- pacity, there do not affect bt )
present invention, and the battery capacities shown above are illustrative
only and are not intended to |imt the present invention. Pre-establishing
the index of air resistance f of the fan 53, the size of the fan 53, the

wei ght of fan 53 and the current consunption 10 of the notor 52 when it is
unl oaded aaahsigh Wit kangghdesCleisbed apr D\ gesha fadelBuggilng: appanattus t hat

is portable or handy, These paraneters may be so pre-established in

various ceahinatifAnSnte: BhYL amidsentfzisHchoAMmeapparatus with a varied tine
duration in which they can operate w thout changing the battery. Such a

time duration, 1w@h,a {BEsHIOW SxdeRs\WRISCH 1t edRRAULDIWAD AR MRAfoRt IS BE
descri bed can operate wi t hout changing the battery can be prolonged in

accordancg W difl g tlt uRt 88§ At ok MMBRKEON DYt B8t ARk SHERG lBgor E4H REHH o
consunption of the notor | oaded with the fan so that the ratio of the

operabl e {LpR Ayt Akl AR, L Q ddhg RALLELY: C3RACIL Ve RASréh VA U DS 1iBQt | ess
than 5 preferably not less than 10 % and nore preferably not |ess than 20

For exanple, if the £330 gadad MRk QUFERRL SGRNSHARLLAR. && S8) beah about
27.4 mA, the apparatus with a battery capacity of about 2300 nmA - hr can

operate ol otk eAet Of ahv i MB HuUAld 100y ffvoaQUta (B oW S of 3MRKINGnd he ratio
of the operable time duration to the battery capacity about 3.7 % - 47 6

SEP 2004 Howevgh bel dril:Bg AR 4 eaded (MLt e 823k 360nauaPid@nvhenset at
about 20 mA, the apparatus with the sane battery capacity can operate

is unloaded.

The mator 52 having 2 current consumption of 36 mA or more
when it is unloaded significantly reduces the hours in which the fan
type blower can run without changing the battery.

For the battery 55, use may be made of one or more of general
purpose cells commercially available, such as alkaline dry cells, man-
ganese dry cells and so forth. As illustrative for practical applications
of the invention are one unit 3 type manganese dry cell {with a cell ca-
pacity of 1200 mA - hr), one unit 3 type alkaline dry cell {(with a battery
capacity of 2300 mA - hr), two unit 3 type alkaline dry cells (with a
battery capacity of 4600 mA - hr), one unit 2 type alkaline cry cell (with
battery capacity of 6900 mA - hr}, one unit 1 type alkaline dry cell
{with a battery capacity of 11500 mA - hr), two unit 2 type alkaline dry
cells (with a battery capacity of 13800 mA - hr) and two unit 1 type
alkaline dry cells {with a battery capacity of 23000 mA - hr).

The battery capacity here represents a load (amount of current)
which makes the “battery life” 1 hour under the assumption that the

battery life is the time elapsed for a 1.5 volt battery (cell or cells) in




for a total tinme duration of 115 hours, thus making the ratio 5 % Assum ng
that the apparatus is used for 12 hours a day, it can be seen that the
former with the ratio of 3.7 %allows it to be used for 7 days only

the latter with the ratio of 5 %pernmts it to be used for 9 days. &gggﬁwm
is next made of specific exanples of the third formof enbodiment of the
present invention. Wth the use of various types of the fan and notor in an
appa- ratus as shown in Fig. 5 the tine duration of the apparatus until it
becomes iwopafatd deopas (measut.eln hohevernrdw thobt tiesyng taret aotd are

i ngredi ent inpregnated body or mass 54. The test results are shown in

Tabl e 3 halownoTablo e3¢ ckesdt ¢ ofrkBatihar yin Sapacht ywo{tmde-o fha JIRatviebtvbbhor used
No. mMAmA1200230046006900115001380023000( %9 FanFanFanFanFanFanFan

OPTOPTOPRERT QENOBTQRTI shrdrbpriardivhrdit in an hour.
12244809801920288048005760960041. 7Tri al product

2216326012024036}09@@7@;@1@@%-QiTngtaJlipr@dM@g in indicating the battery ca-
3621216032064098016001920320013. 9vabuchi M- tor Co., Ltd. RF-330TK

46530641%%%5@38616&@7@%1%%95&1M@Lﬂh@ pWsedOinContioht hnRAH33GEKtery
514228691372744116868231371G. OMat sushita Electric Wrks, Ltd.

capacities shown above are illustrative only and are not intended to
limit the present invention.

Pre-establishing the index of air resistance f of the fan 53, the
size of the fan 53, the weight of fan 53 and the current consumption i, of
the motor 52 when it is unloaded each in the range described provides a
debugging apparatus that is portable or handy. These parameters may
be so pre-established in various combinations to give rise to such an
apparatus with a varied time duration in which they can operate
without changing the battery.

Such a time duration, i. e., the hours in which a debugging ap-
paratus as described can operate without changing the battery can be
prolonged in accordance with the present invention by establishing the
current consumption of the motor loaded with the fan so that the ratio
of the operable time duration to the battery capacity has a value of not
less than 5 %, preferably not less than 10 %, and more preferably not
less than 20 %.

For example, if the fan loaded motor current consumption s set
at about 27.4 mA, the apparatus with a battery capacity of about 2300
mA - hr can operate only for a total time duration of about 84 hours,

making the ratio of the operable time duration to the battery capacity

about 3.7 %.




MDN3BT3CP A 6221.5335811623334958269811645. 1Tokyo Parts | ndustry, Ltd. FC8
7301. 13358116233349582(0811645. 1Tokyo Parts Industry, Ltd. FSB3 . :
Coi n2204048961922884805769804. 2Tri al product 6 SEP 2004
CornGl181018367110717821335GL. 5Mabuchi M- 48 6 SEP 2004 .28Ifor Co., Ltd.

| RF- 330TK Coml42. 332. 4. 5901302704505409003. 9Vat sushita . 32El ectric Wrks,
Ltd. MDN3BT3CP A Corn225111735701051752093491. 5Tokyo Parts .40l ndustry,
Ltd. FCS Corn402802448961442402884802. 1Tokyo Parts 5l ndustry, Ltd. FSB3
Cor n50201024S121 8233302 Mabute Fa dVDra 4 BO0RLOS r EQvrenttddnsumption is set at

about 20 mA, the apparatus with the same battery capacity can operate
for a total time duration of 115 hours, thus making the ratic 5 %.

Assuming that the apparatus is used for 12 hours a day, it can
be seen that the former with the ratio of 3.7 % allows it to be used for 7
days only and the latter with the ratio of 5 % permits it to be used for 9
days.

Mention is next made of specific examples of the third form of
embodiment of the present invention.

With the use of various types of the fan and motor in an appa-
ratus as shown in Fig. 5, the time duration of the apparatus until it
becomes inoperative was measure, however, without using the active
ingredient impregnated body or mass 54. The test results are shown 1n

Table 3 below.

Table 3
Test Iy f I, Battery Capacity {mA - hr) Rartio Motor used
No. mA mA [ (200 2300 4600 6900 11500 | 13800 | 23000 (%)
Fan Fan Fan Fan Fan Fan Fan
QPT OPT OPT OPT OPT opT OPT
hr hr hr hr hr hr hr
1 2 2 4 480 Q80 1920 2880 4800 5760 3609 41.7 Trial product
2 2 16 32 60 120 240 360 GO0 720 1200 5.2 Trial product
3 6 2 12 160 320 640 980 1600 1920 3200 13.9 Mabuchi Mo-
tor Co., Ltd.
RF-330TK
4 G 5 30 G4 128 256 384 640 768 1280 5.6 Mabuchi Mo-
tor Co., Ltd.
RE-330TK
3 14 2 28 65 137 274 411 686 823 1371 G.0 Matsushita
Electric
Works, Ltd.
MDN3BT3CP
A
G 22 1.5 | 33 58 116 233 3489 082 698 1164 5.1 Tokyo Parts
Industry, Ltd,
FC8
7 30 1.1 [ 33 58 116 233 349 382 G98 1164 5.1 Tekyo Parts
Industry, Led.
FSBE3
Com | 2 20 40 48 96 192 288 480 576 980 4.2 Trial product
.1
Com | G 18 10 18 36 71 107 178 213 36 1.5 Mabuchi Mo-




RE- 140RA 1 g: Current consunption of the notor unloaded. I,: Current 6 SEP 2004
consunption of the notor |oaded with the fan f: Index of fan air

resi stance Fan OPT (hr: Fan operating hours) Ratio: Fan OPT hr ! Battery
capacity (mA - hr) (%9 Com Conparative test Current consunption was
measur ed usi ng Kenwood Co., Digi- tal Miltinmeter DL-712. Measurenent was

made at a wiring between the notor 52 and the battery 55. Test Nos. | to 7
met all pk The thifee ygquirengnts descriped off thig Torm of enbodi Ments Ofd.
the inveptionh. Conparhtive Tests | to 6 iinclude those which net onlyRRpETEf

t he thregCaeqlt r enérit g3%f| ‘he |i®ivent 1¥n, |Ehbse 4hi ciriet | B off % hodgatsushita
requi renedts| and thosg® which net al| of fhose |requifenents. Conpare §8%f .,
results pf Test Ngs. 1 and 2 with those ¢f Com parlative| Test |1. Alllubhessce
tests uspd the sane nptor.. Conparing Tesfi No 1 with Copparatli ve Test 1

it is segfrthal befweph tiHdse t%8st s| Usi nglthe | Sanme Yatt efy? capdci tyT°§f° Parts
2300 mA | #ir {correspontling to ftwo uhit 3[type 49 6 [SEP 2004 allkal i ng gl is
connect efici| S€T 1 €3) Idere« S |aedi [ enggyid N [f2ah opsBat | g [ (e aSToMBdY Parts
as 24 hopss. |And, [if the|battegry capacity is riaised to 28000 |[mA - |Hmduscry,
(corresppndi pg to{two unijit | tlype alkaline cells connected in paralj_ijségls),

t he diffeggnee;nrhanppesat iaq1 tT ez durat i oM THgCoONES asS| FENY [ 0&S 22Watuech:  Mo.

hours, thus manifestiphg a significant econom cal differepce. |Conpartison, ofd.
Test No.LlL with Conparatiive Test | nmanifests even npre he edonom!ci-140RA

di fference batween.Lheuinyentive.appasatus and the pri- or art.

I,;: Current consumption of the motor loaded with the fan
f: Index of fan air resistance

Fan OPT (hr: Fan operatiag hours)

Ratio: Fan OPT hr 7 Battery capacity (mA - hr) (%)

Com: Comparative test

Current consumption was measured using Kenwood Co., Digi-
tal Multimeter DL-712. Measurement was made at a wiring between the
motor 52 and the battery 55.

Test Nos. 1 to 7 met all of the three requirements described of
this form of embodiment of the invention.

Comparative Tests 1 to 6 include those which met only one of
the three requirements of the invention, those which met two of those
requirements and _tﬁose which met all of those regquirements.

Compare test results of Test Nos. 1 and 2 with those of Com-
parative‘ Test 1. All these tests used the same motor. Comparing Test No.
1 with Comparative Test 1, it is seen that between those tests using the

same battery capacity of 2300 mA - hr (corresponding to two unit 3 type




Comparison of Test Nos. 3 and 4 with Conparative Test 2 has the sane or
simlar results. Next, conpare test results of Test No. 5 with those oftp ),
Conpara- tive Test 3. Conparative Test 3 used a current consunption of F e
notor unl oaded and an index of air resistance of the fan each within the
correspondi ng requirenent of the present invention but, having the re- suit
of a poor operating tine duration, represents an exanple show ng that
econony is not attainable depending on a certain conbination of them

Using a baitarye Q@H@Qotr%egﬂ(edzgpgelqg‘s)' tthl (160 egpandi-ng £, Hg\p)satlllﬁ%t 3 type

al kaline cells connected in series), It is seen that Test No fan

operatlngtﬁﬁgg Qﬁ£§% 2Q1 4 PRgar Athans Comparative bl%%%d%l%i(%?toggg 0as 47

hours. And attery capacity is rai sed “t (correspondlng

two uni t L 4 ypg, alkaline a0kl 5,c0nneqt ed 1y oanallel Lo, g dLiference in

fan operating tinme duration becones as nan rs. npari son of

compare t pat gy PEER L1830 Wgtmeh%‘?ea‘%?néo i e r_%%‘*'g%% P

o i fa i Ly MEEIPVRFELNRSY ST T gt

b esent | GO Or T aBer o doaar TR aF Mon T B raas 21?108???2retn22

g?nlagsﬁedh%rgﬁgglqmﬁ%hd%%%%s g%é %anﬁég%%%gmveﬁpP gg!gg ﬁ ﬁISfésgn1Pﬁge
|1 be evident that satisfy

foregoing fest results, t w

Comparison of Test Nos. 3 and 4 with Comparative Test 2 has
the same or similar results.

Next, compare test results of Test No. 5 with those of Compara-
tive Test 3. Comparative Test 3 used a current censumption of the motor
unloaded and an index of air resistance of the fan each within the
corresponding requirement of the present invention but, having the re-
sult of a poor operating time duration, represents an example showing
that economy is not attainable depending on a certain combination of
them. Using a battery capacity of 2300 mA - hr (corresponding to two
unit 3 type alkaline cells connected in series), it is seen that Test No. 5
had a fan operating time duration longer than Comparative Test 3 by as
many as 47 hours. And, if the battery capacity is raised to 23000 mA -
hr (corresponding two unit 1 type alkaline cells connected in parallel),
the difference in fan operating time duration becomes as many as 471
hours.

Comparison of Test No. 6 with Comparative Test 4 has the
same or similar results.

Next, compare the test results of Test No. 3 with those of Com-




ing all of the requirenents according to the present form of enbodi nent of
the invention provides a prolonged fan operating tine duration. A fanrt%ge
debuggi ng apparatus according to this formof the present invention alPEowal
a notor to be driven and thus a fan to send air to and ventilate a body or
mass i npregnated with an active ingredient, over a prolonged total nunber
of hours wi thout changing the battery, thereby permtting the active
ingredient to volatilize over such an ex- tended tine period w thout
requiring - change _There is also provi.ded portabl e or handy
debuggingpgﬁggﬁg?f ﬂ%gfgge?%ﬁgﬁﬁiﬁéeiﬁgee lﬁ?ﬁ?ﬁdpgﬁé‘Hb%?bﬁ?lﬁﬁ”ﬁﬁrnfu
i nsects. ﬁ?oexﬂhﬁﬂﬁtuﬁFtuﬁfneXt iyen in respe t of a fourth formof em
bodi nent Y RE B BE A Tvant T Rt iTal) t 0o BPg ra b Y e ahe dppdrat as
accordingcto_th forth fornko enbodi nent of the invention conprises an
appar at us " BOd “oF° BEEP PaF LS8 HFBiAAEd Wiathisam sideef ithe marge 52, a
fan 53, a,body or ss 54 inpregnated with an active ingredient and a
§PRheShaf o £

battery 5 1BY§BEN L IBRS 1 EPFRCEEs For ! By epat ttishy makovdhe56 out
of place.dgge notor 52 and the fan 53 constitute a fan type bl ower which
-51 6 SEPYYOOF EENUENEEF1 0 and ventilates the active ingredient

i npregnat ed body or . nﬂés 54 to volatilize the active ingredient. The
appar at us body pbfF t8H EPearesed HdGtpbe Brdg asiveurrentt aoricht polisidcui t

unit 57 such a timer that controls power to the notor 52. By

mani pul at AR & tgﬁe‘iﬁézt“ill’ng“%%%Yldsecgwﬁeagnamenadnefa?ef/itble@r@qrreaet. for, the

power control cigcuit unit 57 is designed to turn the energizing current
to the motor 52 ﬁoﬁntd“eo#ofreﬁi“tnegr attelep it @ibinkt 6viddne Qyper satitnly - menber
58 as shown in Fig. 7 may have graduations 58a and a knob or button 58b
such that msgef\{]i qut%tehxgqmrements acfcording to the present form of embodiment
of the invention provides a prolonged fan operating time duration.
A fan type debugging apparatus according to this form of the
present invention allows a motor to be driven and thus a fan to send air
to and ventilate a body or mass impregnated with an active ingredient,
over a prolonged total number of hours without changing the battery,
thereby permitting the active ingredient to volatilize over such an ex-
tended time period without requiring a battery change.
There is also provided a portable or handy debugging appara-
tus for repelling and exterminating noxious or harmful insects.
An explanation is next given in respect of a fourth form of em-
bodiment of the present invention.
Referring to Fig. 6, an apparatus according to the forth form of
embodiment of the invention comprises an apparatus body or body por-
tion 51 provided with an electric motor 52, a fan 53, a body or mass 54
impregnated with an active ingredient and a battery 55. The battery 55

can be replaced for by putting a cover 56 out of place.

The motor 52 and the fan 53 constitute a fan type blower which




button 58b to a given graduation 58a establishes a particular current on
and off tinme as desired. The current control circuit unit 57 may haye: .
operating and a halting tine period pre-established therein so thaxgwﬁnwm
power switch turned on, the notor 52 nmay be driven for the pre-established
operating tinme period and nmay be halted for the pre-established halting
time period wth the cycle repeated. The operating and halting tinme

peri ods have the following rela tionship. The halting tinme period is here

defined ag.@id hEtPaMIOFe t N telsntHehgcdienghb-odiehi end @ gnate geaiesr t han 9
(nine) tines as long as the op- erating tine period and in which the anount

of el ectrGeurs entolatOupntiht Vcoheahgetdietit y) not lost is greater than the
anount of electrlc current (quantity of electricity) which is consuned

when the not or Efmﬁ%%t&&b?@y i vien andiwhicdd rhsrdth s eXeess n@feoa-stabl e
el ectric cur- rent t appears thereafter. Mention is made nore

speci fi Ca{l o c?lcu‘-jp%m ISt'ISleht RS Lpr%re ant Cégtl%l§%BW%QQ6 tﬂéem%‘:ﬁcgm C

current rises to a va I, en the notor com nences to be driven. A

| ower Stag'te X%Hﬂaa(efngegﬁ% Qtﬁ‘é%@ﬁt bek % apPeas: awitfl.3ifal takf | apse of

time to arter the current beginsto The amount of electric current

(quantity,Of g'ﬁl% tehlca {¥ko ﬁcu%hﬂtunftssﬁ%“ﬁb'g%‘}‘x o8 el kG DL O ST AF 'S to be

driven and)mn apse 0 to until” the current becones stable is

greater thnan..tpe,ammuat of 52 ¢l egﬁ&'o@f GUL {gmemquantlty of electricity) S2
that is consune h|n the ‘sane I engt h of time to after the current

beconmes st abl e. Qg’ehsnﬁﬁs Li%e %Belﬁxﬁﬁﬁéemer%%taéigﬂéwmtnl o (consunmed
guantity of electricit he motor iIs driven or operated for

a tine peB%QQ glladaggmbl%l 582 and a knob or button 58b such that setting the

button 58b to a given graduation 58a establishes a particular current on
and off time as desired.

The current control circuit unit 57 may have an operating and a
halting time period pre-established therein so that with a power switch
turned on, the motor 52 may be driven for the pre-established operating
time period and may be halted for the pre-established halting time
period with the cycle repeated.

The operating and halting time periods have the following rela-
tionship.

The halting time period is here defined as a time period that in
the length of time is not greater than 9 (nine) times as long as the op-
erating time period and in which the amount of electric current
(quantity of electricity) not lost is greater than the amount of electric
current (quantity of electricity) which 1s consumed when the motor

commences to be driven and which is in excess of a stable electric cur-

rent that appears thereafter.

Mention is made more specifically of the halting time period.




ed for atine period t2, then the amount of electric current (quantity of
electricity) S3 not consuned during the halting tine period t2 is ex- . .-,.
pressed by t2 X 12 (stable electric current magnitude). If the anount &ﬂEPZ%&
electric current (quantity of electricity) S3 that is not consuned in the
halting time period t3 is | ess than the excess current consunption
(consunmed quantity of electricity) S1 - S2 that oc- curs when the notor
starts to be driven, then it does not nmake sense to apply an electric
current interm tTaatdlychecausesttheiteot @l acuslnent, edren sugrphdion {(wonsuned
gquantity of electricity) when the current is applied intermttently
becones greates tbhanddihent atlakvecuitheht vebrsafipleiconc chconsuhpdpquamt ity of
el ectricity) when the current is applied continu- ously. Accordingly, the
hal ting tigm Revel-0 ot R pdsif dgieat td Wer pee icadras bagntitonédwabove in which
the amount of electric current (quantity of electricity) S3 not consuned

in the tinme periodestiinhsngheal@nrichanrthe (qexaess CwiceniciconSumptt on
(consuned quantity of electricity): S, - S, when the notor starts to be

driven. n,@ﬁuﬁu§§?a@§94ﬂ§9ﬁ%talB@Aﬂ%nﬁ td qeiper i ed «i2his cexpapssed by the
inequity: t., (S S.,) / 12. The operating tine period and the halting

time perigpg,£an ul%n AL 5130 p fhaths depends nge ol PUENOIRS arh BuNALE OUS
manners, e. ¢g., in units of days, hours, m nutes and seconds. For exanpl e,

the nmotor {f.an) cu@ylzp?(ﬁﬂxé)tddlgﬁlolf)élél&1Q:p%r)a@ﬁd'lﬁlsdﬁdﬁlﬁﬂné&)lwwﬂel day and
halted for one day, driven for 1 hour and halted for 2 hours, driven for

10 m nuteg, aad.nbah bedihor, 8 eﬁhﬂukﬁsie@@ﬂé&ﬁn@@@ﬂﬁMedAhﬂrtﬁ&e&e&nnds and
halted for 20 seconds. %altlng time period of any length of time is

suffici ent ilseSSreht cbﬁsu1%§)$1ctrh?c@m@uh{el’ﬂe§uaﬁtﬂt5mﬂ:@ edsctihetyopér,at Bpg or
driving tine period. It

If the motor is driven or operated for a time period t; and halt-
ed for a2 time period t,, then the amount of electric current (quantity of
electricity) S; not consumed during the halting time period t, 1s ex-
pressed by t, X I, (stable electric current magnitude).

[f the amount of electric current (quantity of electricity) S;
that is not consumed in the halting time period t; is less than the excess
current consumption (consumed guantity of electricity) S, - 8; that oe-
curs when the motor starts to be driven, then it does not make sense to
apply an electric current intermittently because the total current con-
sumption (consumed quantity of electricity) when the current is applied
intermittently becomes greater than the total current consumption
(consumed quantity of electricity) when the current 1s applied continu-
ously. Accordingly, the halting time period t, must be a time pericd as
mentioned above in which the amount of electric current (quantity of
electricity) S, not consumed in the time period t, 1s greater than the

excess current consumption (consumed quantity of electricity): 5, — S,

when the motor starts to be driven.




shoul d, of course, be established with due consideration taken for room
active ingredient richness at the halting tinme period, and a reducti %rSEIﬁQ ,
room active ingredient richness per unit of tinme Al so, the operating"t 00
period nust be a tine period that is efficacious and enough to exterm nate
a particular noxious or harnful insect or insects to be exterm nated. For
exanple, for femal e stegonyia nosquitoes it is a tinme period required for
their 50 %to be knocked down or for themto refrain fromtakin

bl oodsucki ng behgwiios.haFoimg G et tesodnt hse kit resse & by rig lﬁémlé)fd"-ﬁegaed for
their 50 % to be knocked down or for themto refrain fromtaking food
har m ng bghaw og,) Thel,. operating tine period is determned with a

conbi nation of a particular noxious or harnful insect, a particular active
i ngredi ent and aTpardieehitinkafi niberiotiaked thatloalaocmunte pRorod henflan in the
fan type blower for use in the present inven- tion, use may, if air is to
fl ow fron¢;$gs%1e§he(g[| r@Gln@mn § & bﬁlﬁ&dzlsahndhal-loﬁé ma@n8ER 2004 rrecti on,

be made of a centrifugal fan in which a centrifugal force is ap- plied to
impart an,gner@ya @, tharf] awaulds @hd sksortds. fHoevedann b e taxinad todi(feck tion,
use may be made of an axial fan in which a lift force of the blade is used

to i rrpartmedneﬁgyloggzatlnebg|ocf)Wratéc1 ustdaté veopfonkhéa gantdr hiltgal forasmare, for
exanple, a furbo fan, an airfoil fan, alimted load fan, a radial fan, a

mul ti -bl age. f@ﬂv@ﬂ%ﬂ LA 2 HETR, T BfeT hedrardricentsf flogaln ftensirahd nor e
preferred |s a nulti-blade fan. It is also preferable that a centrifugal

fan as mepti.Qped -al0¥en ubes, Pl ed op Br teMOfout ) s sqinmal a of hattedl forca®i ng
designed to bring together efficiently winds produced by rotating the fan
and then to.dgts.t hem out.

A halting time period of any length of time is sufficient unless
it is less than 9 times as long as the cperating or driving time period. It
should, of course, be established with due consideration taken for room
active ingredient richness at the halting time period, and a reduction in
room active ingredient richness per unit of time.

Also, the operating time period must be a time period that is
efficacious and enough to exterminate a particular noxious or harmful
insect or insects to be exterminated. For example, for female stegomyia
mosquitoes it is a time period required for their 50 % to be knocked
down or for them to refrain from taking bloodsucking behavior. For
clothes moths it is a time period needed for their 50 % to be knocked
down or for them to refrain from taking food harming behavior. The
operating time period is determined with a combination of a particular
noxious or harmful insect, a particular active ingredient and a particu-
lar motor taken into account.

For the fan in the fan type blower for use in the present inven-

tion, use may, if air is to flow from the axial direction to the radial d:-




Also, illustrative for the battery or cell used to power driving the fan
type blower are, for exanple, a primary cell or battery such as ang SEP 700l

al kaline dry cell, a nanganese dry cell, a button type cell, an air cel
or lithiumion cell, and a secondary cell or battery such as a nickel cad-
m um battery or a lithiumion cell. A suitable choice of a particular cel

or battery may be made in conjunction with its kind (e- g., either

al kal i ne or nmanganese, or unit 1 or unit 2 type), its nunber and its
manner of - GoREas PRdeparaktetritrgalstam as)vhinh corsitdeuagti darof 15 88- use
conditions and period, the kind of the notor and fan used The active
i ngredi enti;i amk eahal-ed bogdyr shoutide proef eifakik yis havow anghapexiet direc-
configuration which besides a honeyconb formhaving an air or gas

rectifying,funet i@ b8 oo d 05 M PfaxiBE &1 &l withal ailsftlfargeof thebfadtive area
which is at | east one material selected fromthe group that consists -55 6

S5 E P 2004, 0f 1@ mBss: ohe ¥ 204k RS flav mass of strips and a mass of strings,
filanments or threads. It is also preferable fromthe standpoints of

retention and/ oriy£&lease Afihkhendetig) kngeesd Pntexhhatlet heuphstthoul at e
material formng the active ingredient inpregnated body be conposed of at

| east one, M8y, 4,81 FAl, S&8cEedokd @At Rer OriQUPahi GhuleDBSi &4 Sanfaral sel | ul ose,
a polynmeric water absorptive agent, a polyneric oil absorptive agent and a
gel. The agtive ingredient is preferably an insecticide or a growh

control agent that is effective to one or nore kinds of insecticides but is

not harmto men gnd.beastsredNEel NSAGtILGUES nshond dupreehesizblyd be a
pyrethroid insecticides of which at |east one chem cal selected fromthe

group whigh copsigtsof terallethrin, prallethrin, furamethrin, allethrin
and enpenthrin is particularly advantageous.

It is also preferable that a centrifugal fan as mentioned above
be placed in a volute, spiral or scroll casing designed to bring together
efficiently winds produced by rotating the fan and then to let them out.

Also, illustrative for the battery or cell used to power driving
the fan type blower are, for example, a primary cell or battery such as
an alkaline dry cell, a manganese dry cell, a button type cell, an air cell
or lithium ion cell, and a secondary cell or battery such as a nickel cad-
mium battery or a lithium ion cell.

A suitable choice of a particular cell or battery may be made in
conjunction with its kind (e. g., either alkaline or manganese, or unit 1
or unit 2 type), its number and its manner of connection (parallel or
series) in consideration of its use conditions and period, the kind of the
motor and fan used.

The active ingredient impregnated body should preferably have

a shape or configuration which besides a honeycomb form having an air

or gas rectifying function is a form of material that is large in effective

area which is at least one material selected from the group that consists




For growth control (inhibiting) agents, at |east one chemcal is preferred
which is selected fromthe group consisting of pyriproxyfen, methopréngP 200
and hydroprene. Al so, conpounding an anti-oxidizing agent and/or an
ultravio- |let absorbing agent into the active ingredient inpregnated body
and/ or conpounding an ultraviol et absorbing agent into a casing for the
active ingredient inpregnated body will enable an inplenentation of the
pre- sent invention to be used stably for a prolonged period of time. It

al so  enald gsnatseof prahdesutdoassof Endppoimt a marki nfsmenhodslaheoks are
essential to the prepara- tion of a chem cal include a nmethod of using a

| i pophi | i & ateRnaqui noxieo pdyee: fadie fhen ithprsegnap ec ibody et dnthydrophet i ¢ and
utilizing the phe- nonena that the color of the dye if dissolved in the
cheni cal {8ckece@nihe- B&ive 1SER: B00A taabl theapdr tibata twhentdihel chenmical s
evaporated out the dye gets into the body to nmake its col or

unr ecogni zabl e vAi 59 d 1ehudee rbsn 2ttt hod befconut d deidzé frgr & :colore shangeabl e
pi gnent made of a col or changeabl e el ectron rel easing organic conpound and
a desensi{J,zef 4010kt A EQLPELERANGEIDLRL ®I8edtkQiT 4 edikakisag aorgamericonpound,
a desensitizer and a color devel- oper. Further included is a method in

whi ch thegrate,gfosubld AREAOM phiane Sublii Bbeg agentgk st raden gubstantial |y
equal to the rate of volatilization of the chemi cal. Wile any one of
these nethods meynbe, dsedisindiyat (Herefisebdf aa changeidnoeal groand a
sublimng agent in conbination will nake one feel the use actually and
thus woul dy be,pLet gr keg: i ThEFat e tolns Wl nons kond canihe cadjidist edtat a val ue
as required by adjusting the area of a vent opening that nay be provided
for a caghpng.eani@iiidngniheastdl i mng agent. Also for the active

i ngredi ents described, there is no limtation

The insecticides should preferably be pyrethroid insecticides af
which at least one chemical selected from the group which consists of
terallethrin, prallethrin, furamethrin, allethrin, and empenthrin :s
particularly advantageous.

For growth control (inhibiting) agents, at least one chemical 1s
preferred which is selected from the group consisting of pyriproxyfen,
methoprene and hydroprene.

Also, compounding an anti-oxidizing agent and/or an ultravio-
let absorbing agent into the active ingredient impregnated body and/or
compounding an ultraviolet absorbing agent into a casing for the active
ingredient impregnated body will enable an implementation of the pre-
sent invention to be used stably for a prolonged period of time. It also
enables use in the outdoors.

End peint marking methods which are essential to the prepara-

tion of a chemical include a method of using a lipophilic anthraquinone

dye for the impregnated body if hydrophilic and utilizing the phe-

nomena that the color of the dye if dissolved in the chemical 1s recogni-




i nposed in using the insecticides and/or rejectants (insect repellents)
l'isted below, in any conbination with a proportion as desired. For exanple,
in killing insects, any one or nore of a variety of volatile insecti igﬁs
so far used may be utilized. |llustrative are pyre- throid insecticides; 0
carbamat e insecticides and organophosphorus in- secticides. Pyrethroid

i nsecticides are known to be high in safety and have been used well.
Speci fic exanples of the pyrethroid insecticides, the organophosphorus

i nsecti ci geslet Nves oxadivazalthiensectical tesy and achd ono thaidgetgene innseot i ci des
have been |listed hereinbefore in connection with the first form of

embodi ment,, 0§ g ANL$ANEoloAVERLd ORaiAlIH0, AIPECinkicdedXanplesteld gf owt h
control agent, specific exanples of the repellent and its conponents, and

speci fic examhes Qfiopahihatavel Al ahbdandaldosor oo de aBEP e 2OJt hon
conponents have been |isted hereinbefore in connection with the second

form of GFR%Q'S{FFQ“%x fntch& RpESRAtad NVERLE AN tikBr a8diat EOR i aBILeable
anti-oxidi zing agent and an ultraviol et ab- sorbing agent for preventing

degr ad?"t I QILC(BI‘CHE @gle%%“lé/%l ngce%ﬁﬂgug@f as&Jéelﬂ%ﬂbigéxh@hﬁ drayldeed éngor por at ed
an inhibitor, depressor and/or retar- dant for adjusting the amount of

vol ati |'i zatj ong Of; H0G n2GEd M o N ABENL, wh A HSURSEARCE AN 1sHRSLANGERS havi ng
a function or functions of giving out fragrance, deodorizing and/or

sterilizi ngﬁ%ﬂ@%; 24 ik, 26£ QN HaNGE i Wi $ Bgub Des PRESEN of MBI QRiodVENt i ON
is next made of tests and their results. Using a fan type debuggi ng

appar at us ,as, shQWwn L4\ K Gi106en t 858 S¢ + MESEmEORSUCHRY Bsutar s Qodsueki ng by
femal e stegonyia nosquitoes. "The notor used in the fan type debuggi ng

appar at us u@@%f%ncl{%g%rilpéolgpqglld :ngggmn@%nl@)ﬂn'\@%m&iatmt @i11Geake Lt d The
battery consisted of two unit 3 type al kaline cells connect-

one feel the use actually and thus would be preferred.

The rate of sublimation can be adjusted at a value as required
by adjusting the area of a vent opening that may be provided for a
casing containing the subliming agent.

Also for the active ingredients described, there is no limitation
imposed in using the insecticides and/or rejectants (insect repellents)
listed below, in any combination with a proportion as desired.

For example, in killing insects, any one or more of a variety of
volatile insecticides so far used may be utilized. Illustrative are pyre-
throid insecticides, carbamate insecticides and organophosphorus in-
secticides. Pyrethroid insecticides are known to be high in safety and
have been used well. Specific examples of the pyrethroid insecticides,
the organophosphorus insecticides the oxadiazol insecticides and chloro
nicotine insecticides have been listed hereinbefore in connection with

the first form of embodiment of the present invention. Also, specific

examples of growth control agent, specific examples of the repellent and

its components, and specific examples of natural volatile oil and its




ed in series. The chem cal used was terallethrin and the inpregnatable or
carrier body was a nmass of granules or particles nmade of a cell ul ose.
Conditions of the tests were as follows: » The tests were carried out p
4.5, 8, 10 and 12 straw mat (7.4, 13-2, 16.5 and 19.8 m-) living rogb 1004
One of the four walls of each roomhad a ventilating window of 1in X 1 m
size which was left open in all the tines. » Aroomtenperature of 25 C was
hel d substantially con- stant N The period of each of the tests was for

hal f a year §1§9nf ot %@% Qém%l%mblerfrgke& ofn mtm WSEn PES kodsyare |ess

than hal f "a year was aced eac days of neasurement were

1st, 1sthg, 630t8*eem60 lmengdof R0, gmm?%} ach of the rooms an air

perneable ace iCh one emal e nouse was | oosed

t oget her W'th LIRnifieR) o STRL 8 SE LAY 2, PDRAYL, gogﬁ @ﬂga\'nto%ﬁ?lagod'

sucki ng was check® 4 hour's. nt o arge of e cheni ca

uss et U L SREh, P e AR S

mar ked w

own nDre is
50 % or nore, and with it is % wi.th ere was
bl ood- sudki'Agd: *Hﬁerﬁguﬁﬁ ”5? Pﬁ””63§¥11§h¥%g”4d§pr??%ﬁ}%ﬁﬁo &b room

ar e : . .
dant for adjusting the amount of volatilization of the active ingredient,

a substance or substances having a functien or functions of giving out
fragrance, deodorizing and/or sterilizing as desired in accordance with
the present invention.
Mention is next made of tests and their results.
Using a fan type debugging apparatus as shown in Fig. 6, tests
were conducted as for bloodsucking by female stegomyia mosqguitoes.
The motor used in the fan type debugging apparatus was an
motor of model RF-330TK made by Mabuchi Motor Co., Ltd.
The battery consisted of two unit 3 type alkaline cells connect-
ed in series.
The chemical used was terallethrin and the impregnatable or
carrier body was a mass of granules or particles made of a cellulose.
Conditions of the tests were as follows:
M The tests were carried out in 4.5, 8, 10 and 12 straw mat
(7.4, 13.2, 16.5 and 19.8 m?) living rcoms.
® One of the four walls of each room had a ventilating window
of lm X 1 m size which was left open 1n all the times.

B A room temperature of 25 C was held substantially con-

stant.

m The period of each of the tests was for half a year (i80




shown in Table 4 below Table 4 Results of Tests in a 4.5 Straw Mat Room
Test Amount 11 / |, Days of Usel-st I5-th 30-ih 60-th 120-th No. of 5 SEP 200
Char geDayDayDayDayDay Test |1.39g260 days(r)000a Test 21.3g5120 days0000
Test 31. 399200 daysOAAA Com 1.3gContinuous20 days(r)0000 Test | Com

1. 3910220 daysAXAxx Test 2 Com | .3gt2 < (S,-S;) J 1z18 days@(c)(r)0 Test
3 6SEP2004 The results of the test in the S straw mat (13.2 mi) roomare
shown in Table 5 below. Table 5 Results of Tests in a 8 Straw Mat Room

Test Amountt, ; |, Dayg,@f Usel-al 15-th30-th60-1h120-th

B Ones of which use periods are less than half a year was re-
placed each time.

M The days of measurement were lst, 15t 30", 60", and
120'" days.

B I[n each of the rooms an air permeable cage was placed in
which one (1) female mouse was loosed together with
tweaty (20) female stegomyia mosquitoes and its blood-
sucking was checked after 24 hours.

M The amount of charge of the chemical was set up for each
number of straw mats (area).

m The test results were marked with @ if the rate of knock-
down is 90 % or more, with O ifitis 50 % or more and with
A if it is less than 50 %, and with X if there was blood-
sucking.

The results of the test in the 4.5 straw mat (7.4 m?) room are

shown in Table 4 below.
Table 4

Results of Tests in 2 4.5 Straw Mat Room

Tesl Amount 1,/ 1 Days of Use 1-st 15-th 30-th 60-th 120-th
No. of Charge Day Day Day Day Day
Test 1 1.3g 2 60 days (@] (@)} (@] O O
Test 2 1.3g 5 120 days @] O O O O
Test 3 1.3g 9 200 days O A FAY Fa AN
Com. 1.3g Continuous 20 duys O O (@) © O
Tesl 1

Cem. 1.3g 10 220 days FaS X TN * X
Test 2

Com. 1.3g 1, <(5,-8,) /1, | 18 days © O (o) © O
Test 3




No. of Charg eDavDayDayDayDay Test 12.2g260 days00' 0000 Test 22.2g5120

daysDO000 Test 32.299200 days Cam 2-3gConti nuous20 daysCO0 Test | L STD A

Cam 2. 2910220 daysnxxx Test 2 Cam 2.2gt, < (S,-S2) 1 1718 daysOOOOOf‘] ?Epst’[’i']é

The results of the test in the 10 straw mat (16.5 n2) room are shown in

;I'gb} etfls ggl ow.fT?ng e16 Results of Tests in a 10 Straw Mat Room Test Anmpunt
yS O e 1-st 15-th 30-th 60-th 120- :

b Dy Da th No. of Charge 260 daysDay

The results of the test in the § straw mat (13.2 m?) room are

shown in Table 5 below.

Table 5

Results of Tests in a 8§ Straw Mat Room
Test Amounl ty /1, Duays of Use 1-sl 15-th 30-1h 60-th 120-th
No. of Charge Day Day Day Day Day
Test 1 2.2¢ 2 60 days © @) @] O O
Test 2 2.2g 3 120 days @] © O < aX
Test 3 22z 9 200 days O A AN A faN
Com. 22z Cantinuous 20 davs (@) G & fe) T
Test |
Com. 2.2¢g 10 220 days TAY FaN * b %
Test 2
Cam. 2.2g 1o < (S,-S2) /1, [ 18 days D O (@] (@) O
Test 3

The results of the test in the 10 straw mat (16.5 m?) room are
shown in Table 6 below.

Table 6

Results of Tests in a 10 Straw Mat Room

Test Amount 1, 7t Deys of Use | 1-st 15-th 30-1h 60-1h 120-th
No. of Charge Day Day Day Day Day
Tesl 1 2.8g 2 60 days (@) [®)] O @) O
Test 2 2.8¢ 3 120 days @] © @) @) FaX
Test 3 2.8¢ 9 200 days O Fal A A JAN
Com. 2.8g Continuous 20 days (@] (@] &) © O
Test 1

Com. 2.8¢ 10 22Q days TaN X X X x
Test 2

Com. 2.8g t, < (5,-S.)/1; | 18 days @) O @] @ O
Test 3

The results of the test in the 12 straw mat (19.8 m?) room are

shown in Table 7 below.

Table 7

Results of Tests in a 12 Straw Mat Room




Day Test [2.8g00000 Test 22.8g5120 days00 Test 32.8g9200 days00(c)IL

Cam 2. 8gCont i nuous20 days[~0000 Test 1 Com 2.8g10220 daysOxxxx Test 25EP (s
Cam 2.8gtz < (S,-Si) 1 1218 days00000 Test 3 The results of the test in the
12 straw mat (19.8 n2) roomare shown in Table 7 below. Table 7 Results of

Tests in a 12 Straw Mat Room 60_ JEP & )L. TestAnounttZ 1 i, Days of

Usel- st 15- st 30- si 60- si 120-si No. of Char geDayDayDayDa yDay Test | 3. 39260

days(c)(c)_ OC)00 Test 23.3g512 davcén\ ODCOA. _Test 33, 309200 daysO
Cam 3. 3gCHt i n day's(c) O(c) BOTest || Tom 391 X 1
cam 3. 39(35 L'Wﬁrge ys(c) 3, 3910270 |BVS AKX Test 2
I Tesi Y (193 -tzi3dayseL){T)0 @est 3 Tésth NOg.c 1 T3 were

Ionggr | Mr.gays Jojg us sthan Conparaiaye  [l@st [oin Wi ch |[ebectrfc clrrent is
appl i ed cenGiMwogsly,[sbut were abdogafso [ O 4 A oY

Com. 3.3g Continuocus 20 days (@) O @) © O

Test 1

Com. 3.3¢g 10 220 days TAY P X X X

Test 2

Com. 3.3g t, < (8,-5,) /71, | 18 days @) O (@] © D]

Test 3

Test Nos. 1 to 3 were longer in days of use than Comparative
Test 1 in which electric current is applied continuously, but were able to
achieve efficacy equivalent to that achieved by Comparative Test 1. Test
No. 1 allowed days of use three times longer than the case of continuous
use but had the efficacy substantially equal to that achievable by the
latter. Test No. 2 allowed days of use six times longer than the case of
continuous use and had no bloodsucking although it saw some drop in
efficacy towards the end of the days. Test No. 3 failed to achieve an
eminent knock-down, but were so efficacious enough to prevent blood
sucking and allowed days of use 10 times longer than the case of con-
tinuous use.

Comparative Test 2 was long in days of use but had bloodsuck-
ing by mosquitoes.

Comparative Test 3 was enough in efficacy, but became short in
days of use in spite of the fact that current 1s turned on and off, evi-
dently because of the failure to satisfy the requirement: t, > (S, —
S, 1,

It has thus been shown that a fan type debugging apparatus
according to the present invention if used in a living space achieves

sufficient efficacy and maintains the same for a prolonged period of




achi eve efficacy equivalent to that achieved by Conparative Test 1. Test
No. 1 allowed days of use three tines |onger than the case of conti nuqus
use but had the efficacy substantially equal to that achievable byt 2004
latter. Test No. 2 allowed days of use six tinmes |longer than the case of
conti nuous use and had no bl oodsucki ng al though it saw sone drop in
efficacy towards the end of the days. Test No. 3 failed to achieve an

em nent knock-down, but were so efficacious enough to prevent bl ood
sucking apd all owed days of use 10 tines |onger than the case of con-

ti nuous use. Conparative Test 2 was |long in days of use but had bl oodsuck-

i ng by nosquitoes, arative. lTe was enough in,efficacy, but becane
short)in days off ted TarBpriSe 67 Ie VB2 eTORET ek G R fp il oBn and
of f, evi- dently becaguse of the failure to satis the requirement: t2 >
(s S roran e R e S raeth SRttt Eha 2ohRb Yo o uR T Ko T hoar at s
according to the.present.inventi if uysed in.a livin pace achieves

Suf T oi ont Gl e iRy SHaP AN TAT R e o FEREm B BatogiPaRE R e raaTor - 61-
SEP ?(~pit1i .1t \gl | be appreciated that any of the second to fourth
fornms of “'‘éRboti’ ‘of the present invention as described is applicable
indi- vidually in a cqnbination to the first fornlgf ﬁgqggipen%.of t he

i nven- tion descriPo® 2R EDEARATE AV TS 'RESEEPGFVEA 4 RSB of Ma fifth

f or m of eg%%bodine t of the present invention. In order to resolve Problem

f
(1) nenti OREEHRY &1 ibePEf & 1 YhE °d scussi on of the Background Art, a

chem cal inpregnated.or carrier : : :
Preg ?n order to resone Problem (1) mentioned hereinbefore in the

discussion of the Background Art, a chemical impregnated or carrier
body (an active ingredient impregnated or carrier body) is made granu-
lar or particulate, 1. €., made in the form of a mass of particles or gran-
ules, and these chemical impregnated or carrier particles or granules
are themselves agitated. This has been found tc make even the amounts
of wind or air flows which the carriers receive, thereby preventing the
amount of the chemical that remained in the chemical impregnated par-
ticulate mass or body from varying depending on a local site in air flow
direction. The effects have been demonstrated from the tests conducted
of which methods and test results are stated below.

A test apparatus was made on placing in a square wind blow
outlet of 8 cmn side an impregnated body receptacle made of a cylinder of
8 ¢cm inner diameter and 10 cm height and with nets put up to cover 1ts
top and bottom. The receptacle accommodated therein a mass of 2 grams
in weight of granules having a diameter of 4 mm and impregnated with
a chemical of 300 milligrams in weight. Local variations were measured

of the amount of the chemical that remained in that mass after a run of

three (3) full (24 hours) days.




body (an active ingredient inpregnated or carrier body) is nmade granu- |ar
or particulate, i. e., made in the formof a mass of particles or gran

ul es, and these chem cal inpregnated or carrier particles or granules5Eéﬂ@h
t hemsel ves agitated. This has been found to nmake even the amounts of w nd
or air flows which the carriers receive, thereby preventing the anount of
the chem cal that renmained in the chem cal inpregnated par- ticulate mass
or body from varying depending on a local site in air flow direction. The

ef fects have bee dennnstr df t s._con t hods
and test resgl;sﬂ’arecsofl1 %tﬂ' ﬁ%”kvgﬁltﬁéﬁ %%atgg&aggﬂﬁh 3%2%ngg§|ng in
a square n outlet o m rece cl e made
of a cyliﬁ%%wlﬁ? wgich??ﬁh%? |arrelmnOlet cﬁﬁ%gﬁ ?yéﬁgxon?ﬁmﬁ% s put up
to cover and battom . Th rece t acconnndated t her a nass of
2 grans Fﬁ WE e%ﬁaﬁgdﬁﬁh§§ g %%Fb?58F14mhﬁyﬁﬁﬁ””ﬁ%pegnated

wth a che cal of 30 II| . vari ations were
measur ed °BFCE e SanBuiife ﬂg?naé%l é‘t”flerﬁéﬁgdhelﬁ “that nmass after a
run of three (3) full (24 hours) d Y8, g 62 SEA' 7004 As a conparative,

| ocal variation were al so neasured g? *he  chenical that remained in a
nonol i t hif eird-rehislendody of N ed wpirh 1tbresrghem cal
pl aced i n—a—sane sguare w-nd- ul O PR
shown i nfabt8 8 bel-ow —Fable 85 5Hte—o
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Numeric values in the table indicate amounts that remain for 100 of churge of the chemical. Euch
sile of measurement is indicaled by the distance from the blow outlet of the chemical impregnaled
mass or body.

In Table 8, the numeric values each indicate an amount that remains
for 100 of charge of the chemical. Each site of measurement (s indicated by the
distance from the blow outlet of the chemical impregnated granular mass or
manolithic body.

When use is made of a chemical impregnated monolithic body, it is
seen that a chemical tends to volatilize more at sites closer to the fan blow out-
let , and very little at sites remote from it where 90 % or more of the chemical
tends to remain. In contrast, if use is made of a granular or particulate mass im-
pregnated with the chemical, it is shown that there is substantially no difference
in the amount than remains between locally different sites by virtue of the fact
that the chemical impregnated granular or particulate mass while being con-
stantly agitated acts to volatilize the chemical.

Also, in order to resolve Problem (2) mentioned previously in the dis-
cussion of the Background Art, a measure as mentioned below has been taken.

Thus, the chemical impregnated body is made in the form of a mass of particles




47-5 cnb4. 9795. 67 Nuneric values in the table indicate anmounts that remain
for 100 of charge of the chemcal. Each site of neasurenent is indicated
by the distance fromthe bl ow outlet of the chem cal inpregnated inyss;jor
body. In Table 8, the numeric values each indicate an anount that remains
for 100 of charge of the chem cal. Each site of nmeasurenment is indicated by
the distance fromthe blow outlet of the chem cal inpregnated granul ar
mass or nDnoIithic body v%en use is made of a chenical inpregnated
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i npregnated body is made in the formof a nmass of particles - SEP
2004 or gﬁéh&Fé§“ﬁHﬁ§%mﬁdﬁﬁéFChﬁm§”é|Wéﬂa?6&t€“¥‘°?ﬁdﬁeﬂ§€8 ‘ﬁﬁ?% %akes
smal l er each indjvidual chem cal carrying particle or granules and in turn
makes shoft3s Ot Hab!I FEE tvatcl 73 of Pav kY C]b"f””ff‘llelsdh‘ésrﬁsé%q'”hﬂg B Eult’s the
chemcal as it volatilizes from the outer surfaces of the chem cal
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into those outer surfaces, thereby maki n t he den- or concentration of
the chemi E5F7%R° {he' %anewﬁ taeéw)ﬁe F48 w&r‘uﬂﬁa‘ f%lfa& gilpying
stabilized volatilizatio %he ch nlcal is.thus establis Fugther it
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to promte IS high in viscosity and low in mobility.

Tests were also conducted to investigate patterns of volatilization of a
chemical from a chemica! impregnated particulate mass according to the present
invention and a chemical impregnated monotithic bady in the prior art. Each of
these chemical carriers had an identical kind and amount of chemical impregnat-
ed therein, and was run for fifteen (15) consecutive days. On each of the fifth,
tenth and fifteenth day a measurement is made of the amount of the chemical that
remained, from which the amount of volatilization of the chemical per unit time

is estimated. Test results are shown in Table 9 below and also in the graph of Fig.

9.
Table 9
Chemical Days of Running Initial Amount Lhat | Effeclive Rale
Carrier Charge remained of Volaliliza-
0-5 5-10 10 - 15 Amaunt (mg) tion {%)
(mg)
Chemical 2.64 2.50 2.33 1005 105.93 86.46
Impregnated
Particulate
Mass
Chemical 2.59 2.18 1.29 998 273.65 72.58
Impregnated
Monolithic
Body




evenness in distribution of the chem cal on each individual chem cal
carrying particle or granule. This is found to be an effective neasur; for
a chemcal that is high in viscosity and lowin nobility. Tests wer & &P g0
conducted to investigate patterns of volatilization of a chenmical froma
chenical inpregnated particulate mass according to the present invention
and a chem cal inpregnated nonolithic body in the prior art. Each of these
chem cal carriers had an identical kind and anount of chemical inpregnat-
ed therein, and was run for fifteen (15) consecutive days. On each of the
fifth, tenth and fifteenth day a neasurenent is nmade of the anount of the

chemical that rengjned. ot om ywhi Ghotheiamuns sofborel atd lthzagdapm of the
chem cal per unit time is estimated. Test results are shown in Table 9

bel ow andFaé %O “ﬂs Eg'@n haph, of e bl @ho1%hiTable 1B GhemiogaloDayisization is
Runnlnglnl i al Amount that Effective Rate Carri er Charger emai nedof Vol atiliza-
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thought to be attributable to the fact that agitating or stirring the
chemical carrier particles used to form the chemical impregnated mass
makes even the concentration of the chemical over its entire volume and
causes the chemical to flow or move dynamically on each individual car-
rier particle. It is also thought to be attributable to the fact that a re-
duction in weight as a result of volatilization of the chemical causes
lowering the specific gravity of each of the mass and the impregnant
chemical, which in turn increases the mobility of the chemical carrier
particles; as a result, the increased mobility still maintains the amount
of volatilization of the chemical substantially at a given level though
the concentration of the chemical is lowered.

Also, as for the effective rate of volatilization which 1s the pro-
portion of the amount of chemical that is its initial charge amount mi-
nus the amount that remains on the 15" day to its initial charge amount
shown in Table 9, it is seen that the value of 89.46 % in the case of the
particulate mass compared with the value of 72.58 in the case of
monolithic body indicates that the particulate mass allows a highly
efficient volatilization of the chemical.

Further, in order to resolve Problem (3) mentioned hereinbe-

fore in the discussion of the Background Art, a measure as stated below




| ower ed substantially proportionally fromthe start of running while in
the particul ate mass the anount of volatilization is stably maintained.
This stabilized amount of volatilization over a prolonged tine peri®dEp 3y,
t hought to be attributable to the fact that agitating or stirring the
chem cal carrier particles used to formthe chem cal inpregnated nmass
makes even the concentration of the chem cal over its entire volune and
causes the chenmical to flow or nove dynam cally on each individual car-
rier partigd @echt tdisedl $OuthoUghtiteo vhaiadtici but abbegit astheafaat that a re-
duction in weight as a result of volatilization of the chem cal causes
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chem cal, which in turn increases the nobility of the chem cal carrier
particl esxl;ec@%eabgﬁls\s‘}lﬁes theidnerieased; pobeddrt Y hstfihl atmivihak Rsed feel anmount
of volatilization of the chem cal substantially at a given |evel though
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rate of volatilization which is the pro- portion of the anount of chem cal

that is ifs.initigl (gharges amoyunihMe- s AUt he AMPMAE of hato i esmiinsabn the
15" h day to its initial charge ampunt shown in Table 9, it is seen that

the valu 8 %:k0s e 16858 rof Wihg Akt iGWlatie BRSEsGerpaysedf with the
val ue ofqy%£%8§?§qfhé case of nnnofi?hic body i ndicates that the
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Further, in order to resolve Probl em (3) mentioned hereinbe- fore in the
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has been taken. Thus, effective utilization of energy is attained by
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receive both types of winds, I. e., winds fromthe fun and w nds created
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measured at each of sites 5 ¢m upper and 10 cm upper, respectively, of

the chemical volatilizing outlet. The test results, here again, show that

the particulate porous mass is more favorable than the monolithic po-

rous body, by evidencing that the former produces a greater wind speed,

and is lesser in the loss of wind force, than the latter.

Table 10
Site of Measure Wind Speed (m/sec}
Chemical impregnated Chemical impregnated Chemical impregnated
Particulate Mauss Monclithic Body Mass or Body Unin-
stalled
Sem upper from volz- 1.6 1.0 2.4
tilizing outlet
10em upper from vola- 0.8 0.5 1.2
lilizing outlel
Real Volume of chemi- 4.05 4.10

cal impregnated Mass
ar .
Body (cm’)

The foregoing tests and test results have aiso revealed the fol-




face area of the nass as a whole snmaller than that of a conventional body,
and reduces the loss of a wind force. Table 10 shows results of tests
using a chemcal inpregnated particulate mass according to the presegtp .
invention and a chenical inpregnated nonolithic body of hon- eyconb shape
in the prior art in which both the particul ate mass and nonolithic body
had an identical real volunme, and a wind force was neasured at each of
sites 5 cmupper and 10 cm upper, respectively, of the chem cal

vol atilizjRgneutlhifits, theri&stior@subiaSn Ner @nagai s f shoxtiliRationt be a
particul ate porous nmass is nore favorable than the nonolithic po- rous

body, by eyigeneing thatolhgehonmRr pprieduses e Aeat ebc idvispredsf and is
| esser in the loss of wind force, than the latter. Table 10 Site of

Measur eW nd . Speed; {1 5e6) Gham. ¢l mbips eonat of tChartcal a dsrpnegnated
Chem cal 1 npregnated Particul ate MassMonol i thi c BodyMass or Body Unin -

stall ed ] U%HPB?{I;{LRQ%Y% Forde @hel 4stipld lem,gi\pli@ |c?et511:legqul {RperLd rom
vola- 0.80.51.2 tiliZing outlet Real” Volune of chem - cal inpregnated Mass
4.054.10 HMemical carrvier particles forming the particulate mass be stirred or

agitated moderately or to a proper extent. To this end, 1t has been found

that certain requirements as mentioned below be met.

First, there is a requirement that relates to the configuration
of the chemical carrier particles. [t is desirable that the chemical carri-
er particles have a shape that minimizes their mutual frictional drag or
resistance leading to a loss of energy when they are agitated, 1. e., a
shape of particles such that the maximum area of contact of one particle
with another be not in excess of one half of 1ts total surface area. Spe-
cifically, it is desirable that the chemical carrier particles be each in
the form of a sphere which should be the shape that provides a minimum
friction.

A second requirement for the chemical carrier particles re-
quires that the particles as a particulate mass have an appropriate set
of abilities for the chemical, i. e., the ability to be loaded (impregnated)
with the chemical, the ability to unload (release) the chemical, and the
ability to promote the chemical to be made even guickly in the particu-
late mass. The ability to be loaded with chemical depends on the real
volume of the particulate mass, and the ability to unload the chemical
and the ability to promote the chemical to be quickly made even depend

on the density and thus the porosity of the particulate mass.

The real volume of a particulate mass required for this aspect




Body (cnB) The foregoing tests and test results have al so reveal ed the fol
-- 66 6SEP2004 | owi ng: Thus, in order to maintain the anount of
volatilization of a chemical over a prol onged tinme period by preventl]rgpr)
| ocal variation of wvolatilization in the chem cal inpregnated parti cuI ate
mass while effec- tively utilizing wind force energy of the fan, it is
desirable that the chemcal carrier particles formng the parti cul ate nmass
be stirred or agitated noderately or to a proper extent. To this end, it
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number of the chemical carrier particles and the concentration of the
chemical to be carried thereby.

A third regquirement for the chemical carrier or impregnated
particulate mass requires that it have a specific gravity in a range from
0.005 to 0.5 when the air flow per unit time of the wind that passes
through a receptacle which accommodates the chemical carrier par-
ticulate mass ranges between 0.01 and 1.0 m¥*min. If, however, a large
fan having an air flow of 1.0 m®/ min or more is used, the chemical car-
rier particulate mass can be used even if it has a specific gravity of 0.5
T mare.

A fourth requirement may further be included that requires
that either or both of the chemical carrier particulate mass or its recep-
tacle be processed for an antistatic. For there is a possibility that an
electrostatic if it develops may act to impede agitation between the

chemical carrier particles or between the chemical carrier particles and

their receptacles.

In view of the foregoing, a chemical volatilizing apparatus 1s




on the density and thus the porosity of the particulate nass. The real

vol unme of a particulate mass required for this aspect 67 SEP 2004 of t] _
present invention can be derived fromits porosity and apparent vol Gré! W0
and can be adjusted as desired in a range as nentioned below wth the
properties of the chem cal such as its vapor pressure and vis- cosity taken
into account. The real volunme of a chemcal carrier par- ticulate nmass, as
expressed by [apparent volume X (1 - porosity / 100)], should desirably
range, for ea parti cl fromp X,10-5 to 5. X 10 refer fromb5
X 10- 3 top5°‘§{8i63“’rnaﬁ&mdr‘?d‘r°§ B’H@f tP&bP§ES%wtow\se‘>1élabm? S e, And,
t he anount, of volatlklzatlon and the qunber dﬁg (fq ﬁfflcacy i's
to last cHifib® BHfULtBPWY THRTE MAEER oF tHd: b earOuirfate pdrticles
and the concentration of the chemical to be carried thereb A third
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[/ mn or nore is used, the chemcal car- rier artlculate mass can be used
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antistatic. For there is a possibility that an electrostatic if H
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particles or between the chemi cal carrier particle nd their receptacles.
carrier particles should preferably have a s ape such that the maximum

area of contact of one particle with another is not more than one half of
the total surface area of the particle.

A chemical volatilizing apparatus according to the present in-
vention as described is also characterized in that the real volume of a
chemical carrier particulate mass, as expressed by [apparent volume X
(1 — porosity / 100)], should desirably range, for each particle, from 5
X 10°% to 5 X 10° mm?, preferably from 5 X 103 to 5 X 10 mm?,
more preferably from 5 X 10%to 5 X 107! mm?.

A chemical volatilizing apparatus according to the present in-
vention as described is also characterized in that the chemical carrier or
impregnated particulate mass should preferably have a specific gravity
in a range from 0.005 to 0.5 when the air flow per unit ttme of the wind
that passes through a receptacle which accommodates the chemical car-
rier particulate mass ranges between 0.01 and 1.0 m* min.

A chemical velatilizing method according to the present inven-
tion as described is further characterized in that either or both of the

chemical carrier particulate mass for chemical volatilization or 1ts re-




In view of the foregoing, a chem cal volatilizing apparatus;is b8_ 6 SEP
?004 provided in accordance with the present i nvention, characferi Zefdbglm’)
that a nmass of a particulate material i-or 1part| cles is accorrm)dat ed (0.
receptacle and is inpregnated therei niwith d chenmical to serve as a

carrier therefor, the carrier particles being ventilated wwth winds from a
fan and, while bei ng agitated or stirred by wnd forces, permtting the
chemi cal inpregnated in the particulate nmass to volatilize. A chem cal
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in- venti%ét“a% PIESRYT BREFT O]%d Ko® %‘all‘jaggelt 900% ﬁtt?{ r%(%‘a'lltvol ume of a
chem cal carrier parti] cuI%eg}r mass, as expressed by [ apparent volunme X (1 -
porosity Femigey]is oyt errﬁttﬁ’y range for each partl cle, from5 X 105
to 5 X 105 m®B, preferablyfro 10-3 t referably
from5 X 10 to 5OXHUR|cAiiRr “Aec‘ﬁetrh cAre ?aLPl"FF%ﬁoﬁgasab‘Bgtgﬁ efaéccor ding to

the present in- vention as described is al sce}) character.i,zed in lihaf t he
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throid insecticides, carbamate insecticides and organophosphorus in-
secticides. Pyrethroid insecticides are known to be high in safety and
have been used well, of which specific examples are listed below, each
given in the order of the general name, the chemical name and the par-
enthesized trade name followed by the producer.
m allethrin: 3 - allyl - 2 - methyl cyclopenta - 2 - ene - 4 - one
1-yidl-cis/trans-chrysanthemat (Pynamin, Sumitomo
Chemical Co.)
m di - d- T80 -allethrin: 3 - allyl - 2 - methyl cyclopenta - 2
.ene -4 -one -1 -yld-cis/trans - chrysanthemat (Py-
namin forte, Sumitomo Chemical Co.)
m d1 - d-T- allethrin: 3 - allyl - 2 - methyl cyclopenta - 2 -
ene - 4 -one - 1 - yld - trans - chrysanthemat (Bicallethrin}
m d - d-T-allethrin: d - 3 - allyl - 2 - methyl cyclopenta - 2
-ene -4 -one-1-yl d-trans - chrysanthemat (Esbiol)
m d - d - T80 - prallethrin: d - 2 - methyl - 4 - oxo - 3 -

propargyl cyclopento - 2 - enyl d - cis / trans - chrysanthe-




- 69 [[ SEP ?(JUG ceptacle should preferably be pre-processed for an
antistatic. Wile nention is nade bel ow of specific exanples of this aspect
of the present invention, it should be understood that the present if-3EF 20
vention is not limted thereto. A chemical for use in the present invention
as inpregnated in the chem cal carrier particulate nass may be any one of
known vol atile chem cals should be selected according to an ai ned use

t hereof For exanple, in killing insects, any one or nore of a variety of

vol atil e |nsectlC|d§§at¢%&@r8g%gqogﬁ nggquﬂ@ggd [llustrative are pyre-

throid insecticides amate 1 nsecticides and organophosphorus in-

secticides. Pyre {OHQPJ nsecticideg arg Kggw9ﬂhg %thggigg%sqggﬁxdand

have been used we Whi'ch specific exa €s a | ste el ow, “each

given in the order %é the general Eg@%n %nﬁnegkgﬁi agglaggn“Q§nﬁar-

ent hesi zed trade na foITomea By t ucer

net hyl cycl openta - one - 1 -yl dl - cis/ trans -

chrysant henat (Pyna&ﬁﬁnngﬁﬁ§% oho  Cheni cal Co, ) A dl d - T80 - allethrin:
3 - allyl - 2 - et yl cl .- ne_ yl - cis /
trans - chrysant fe ?é% ﬁ ﬁ#[ ?b#fe?’%m ?onnhéﬁ ébg (NP5| d- T -

allethrin: 3 - allyl thyI ycl opent a _ 1 -
- trans - chrysant hérfat “3%? dal et ]Pﬁky%)' (’853 trgns "I'zh-Iy }f mat(maopy_ -
allyl - 2 - nethyl cIo ent e ne - 1 -yl d- trans -

chrysant hemat (Esb .% “”Hqsﬁm1“¥%%?ﬁ“ﬁ?ﬁ fC%h}in d- 2- methyl - 4 -

oxo - 3 proparg)d %ggrlng?gﬂtnof) %enzylnyl fuxymet{i raps =if ){gggthe

chrysanthemat (Chrythron, Sumitomo Chemical Co.)

yl d

B2 d - d-T80 - resmethrin: 5 - benzyl - 3 - furylmethyl d -
cis / trans - chrysanthemat (Chrythron forte, Sumitomo
Chemical Co.)

m  permethrin: 3 - phenoxybenzyl d1 - cis/ trans - 2, 2 - di-
methvl - 3 - (2, 2 - dichlorovinyl} cyclopropane carboxylate
(Eksmin, Sumitoma Chemical Co.)

B phenothrin: 3 - phenoxybenzyl d - cis/trans - chrysanthe-
mat (Sumithrin, Sumitomo Chemical Co.)

M fenvalerate: @ - cyano - 3 - phenoxybenzyl - 2 - (4 - chloro-
phenyl) - 3 - methyl butylate (Sumicidin, Sumitomo Chemi-
cal Co.)

® cypermethrin: & - c¢yano - 3 - phenoxybenzyl dl1 - cis /
trans - 3 - (2, 2 - dichlorovinyl) - 2, 2 - dimethyl cyclopropa-
ne carboxylate (Agrothrin, Sumitomo Chemical Co.}

W cyphenothrin: &« -cyano - 3 - phenoxyvbenzyl d-cis/trans

- chrysanthemat (Gokilaht, Sumitomo Chemical Co.)

m  empenthrin: 1 - ethynyl - 2 - methyl pento - 2 -enyl d-cis/




--70 SEP 2GUJa mat (Etoc, Sumitomo Chemical Co.) ™ phthalthrin: N - (3, 4,
5 6 - tetrahydrophthalimde) - nethyl d 1 - cis / trans - chrysant henat
(Neopynanin, Sunmitonp Chemical Co-) ~ d - T80 - phthalthrin: (1, 3, 4§ SBP 2
6, 7 - hexahydro - 1, 3 - dioxo - 2 - indolyl) methyl d - cis / trans -
chrysant hemat (Neopy- namn forte, Sumitono Chemcal Co.) " resnethrin: 5 -
benzyl - 3 - furylmethyl dl - cis I trans - chrysant hemat (Chrythron,
Sumtonmo Chemcal Co.) ~dd - T80 - resnethrin: 5 - benzyl - 3 -

furyl methyl d - ci srhntransysaghremsanthemath: (fCiiwythmore CdetecaSeiit ono
Chem cal Co.) ™ pernethrin: 3 - phenoxybenzyl dl - cis / trans - 2, 2 - di-
methyl - 3 - (2,m2 terdilchhanogi-milyl cychopheparte. carlbpxyleatee 1 ( Bksmi n,

Sum tono Chem cal Co.) ™ phenothrin: 3 - phenoxybenzyl d - cis / trans -

chrysant he- nat (Su”ltgﬂiﬂz,59@1@0&@t&hﬁ@&ﬁﬁk Ea:1pp rdpemeat evatkgla@ - cyano
- 3 - phenoxybenzyl - - (4 - chloro- phenyl) - 3 - nmethyl butylate

(Sumi cidin, Sum tong Ghams $ahieond Chegdper metrin: a - cyano - 3 -
phenoxybenzyl dl - cis / trans - 3 - (2, 2 - dichlorovinyl) - 2, 2 -

di met hyl cycl opr@paz, Rgcar Roxy! &lbo (AJr gidpi ng - SHi)t-onm dehentcal 3Co.) *
cyphenothrin: a - cyano - 3 - phenoxybenzyl d - cis / trans -

chrysant hemat ( Goki | 9h¥met§?[ﬁ(fqgnbgig1lema@1@|- Gorg)sah cBER@ALIRFIINE, Sumiet hynyl -
2 - methyl pento - 22- enyl d - cis / /1
tomo Chemical Co.)

B ethofenprox: 2 - (4 - ethoxyphenyl) - 2 - methyl propyl - 3 -

phenoxybenzyl ether (Trebon)

Also, listed below are illustrative for other chemicals that may
be used as insecticides, rejectant, potency intensifiers and growth con-
trol agents.

m  acetamiprid: N° - [(6 - chloro - 3 - pyridyl) methyl] - N? .

cyano - N’ - methyl acetone amidine {(Mospilan)

m diazinon: (2 - isopropyl - 4 - methyl pyrimidil - ) - diethyl

thiophosphate (Diazinon)

m fenitrothion, MEP: O, O - dimethyl - O - (3 - methyi - 4 -

nitrophenyl) thiophosphate (Sumithion)

m pyridaphention: O, O - dimethyl - O - (3 - ox0 - 2 . phenyl - 2H

- pyridazin - 6 - yl) phosphothioate (Ofunack)
m malathion: dimethyl dicarbetoxy ethyl dithiophosphate
(Malathon)

m  imidacioprid: 1 - (6 - chlore - 3 - pyridyl methyl) - N - nitro

imidazolidin - 2 - ylideneamine (Admire)

m  dichlorvos: 0, O - dimethyl O - (2, 2 - dichloro} vinylphos-

phate (DDVP)




6 SEP trans - chrysanthemat (Vaporthrin, Sum tono Chem cal Co.)

terallethrin: 2 - allyl - 3 - nmethyl - 2 - cyclopentene - 1 - one - 4 -

- 2, 2, 3, 3, tetramethyl - cyclopropane carboxylate (Knoxthrin, SunltéﬁﬁP?WL
Chenmical Co.) iniprotliriri: 2, 4 - dioxo - | - (prop - 2 - inyl) -

i mdazolidin- 3 - yl nmethyl (IR) - cis / trans - chrvsanthemat (Pralle,

Sum - tono Chemcal Co.) ethofenprox: 2 - (4 - ethoxyphenyl) - 2 - nethyl
propyl - 3 - phenoxybenzyl ether (Trebon) Also, |listed below are

illustrative forgothet,.chem,gales that may be used as insecticides,
r?jectant potency Intensifiers and gromh con- trol agents. acetanlprld
N - [(6 - chlorg m%b01gmrhgxggaﬁg§ggddet[ﬁﬁ@; cyano - N nethyl acetone
anm di ne (Mospi | an) i azi'non 2 I1sopropyl - 4 - nmethyl pyrimdil 6) -

di et hyl thlopho§phg gggé%ﬁ fenitrothion, MEP: 0, O - dinethyl - 0 -
(3 nethyl 4 - nltrop nyl ophosphate (Sunlthlon) pyri daphention: 0, O

- dinmethyl 0 - pyridazin - 6 - yl) phosphot hl oate
(Cfunack) nal at |o%”mdoﬂéfﬁgp |carbetoxy et hyl dithi ophosphate

(Mal at hon) |n1daclo rid- hloro 3 - pyridyl nethyl) - N - nitro
i mi dazolidin - 17 l%@ﬁe%%%%é fﬂd§ mre) dichlorvos-. 0, 0 - dinethyl O -

(2, 2 - dlchloroL V|Q¥n§psalqﬂggée (DbvP) - 72 { SEP )UWJ

m 5421

]
[

m N - (2-ethyl hexyl) - bicyclo [2, 2, 1] - hepta - 5 - ene - 2,
- dicarbexy imid (Synepirin 222)

m N, N -diethyl - m - toluamid (Deet)

m DPyriproxyfen: 4 - phenoxy phenyl (RS8) - 2 - (2 - pyridyl oxy)

propyl ether (Sumilarv)

Next, mention is made of usable materials for chemical carrier
or impregnable particles or particulate mass. Illustrative are, for ex-
ample, viscose, linter and inorganic substances such as calcium silicate.
Alternatives may be porous bodies formed as row materials synthetic
fibers such as of polypropylene and they may also be activated carbon.
Among them, a plant derived material such as pulp, viscose or linter 1s
most preferred as a raw material for chemical carrier or impregnable
particle or particulate material in view of their specific gravity and
chemical carrying capacity. Such materials which are commercially
available include foamed cellulose beads made of pulp and viscose as
main raw materials and supplied from Rengo, K. K. under the trade
name of Viscopar (spelled phonetically).

Promoting agitation of the chemical impregnated carrier parti-

cles as mentioned above requires them to be light weighted being lower




a benzil benzoate w isobornyl thiocyanoacetate (IBTA) " dehydro acetate "
pi peronyl butoxide (P. B.) 7 paraoxy benzoic acid * phenyl salicyl ate.
S-421 ~ N (2 - ethyl hexyl) - bicyclo [2, 2, 1] - hepta 5 - ene - 2,@9E€5m5
dicarboxy imd (Synepirin 222) ~ N, N - diethyl - in - toluamd (Deet) =
Pyriproxyfen: 4 - phenoxy phenyl (RS) - 2 - (2 - pyridyl oxy) propyl ether
(Sumilarv) Next, mention is made of usable materials for chem cal carrier

or inpregnable particles or particulate nmass. Illustrative are, for ex-

anpl e, VigCOst. ik igheltyanthdi NOL gantiaclSHDst ABESslysweheas wlakcicuh &ill i cat e.
Al ternatives may be porous bodies forned as row materials synthetic fibers

such as 01}‘5 thy rQRYL2Re: iaRdy tASY: IR 80 1heh AGHdivAt el JGar B ccAmong
them a plan erived material such as pulp, viscose or linter is nost
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or particulate material In view of their specific gravity and chem cal
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made of péoagetréocmmieglhlmental to energy efficiency. It is thus desirable to apply
an anti-static treatment to the chemical carrier particles and preferably
to their receptacle as well. A typical plastic anti-static treatment widely
method is by an additive and to this end makes use of a surface active
agent. In such methods, an anti-static agent may be coated on the sur-
faces of a plastic (surface coating method) or alternatively be mixed into
a plastic body (mixing method). Such agents are anionic, cationic, non-
ionic or bipolar ionic active agents suitably adapted to the methods. A
variety of chemicals having a surfactant as their principal ingredient
are commercially available. Examples are “Sanstat AA”, “3anstat
2012A” and “Sanstat 249" made by Sanyo Chemical Industries Ltd. , and
“Coplecoat SP-2001" and “Colcoat SP-2002” featuring the transparency as
nonductive coating” made by Colcoat, K. K (all spelied phonetically).
For purposes of the present invention, it is also possible to use
one or more of an anti-oxidizing agent, an ultraviolet absorbing agent,
an aromatic, a deodorant and so forth to add a stability enhancing effi-
cacy, synergistic efficacy and bells and whistles,
Where it is desired for a chemical which is less volatile to be

volatilized effectively, a method is conceivable which 1s designed to

promote volatilization by heating the carrier particle receptacle, the fan




is by nature electrically nonconductive, |ight weighted and al so eco-

nom cal . However, plastic by frictional or rubbing contact tends to bear

el ectrostatic charges and once charged to be hard to set themfree. ¢ SEp v
Therefore, it is possible for the chem cal carrier particles which ar e

| ower in specific gravity, when stirred to i npede the agitation and thus
to become detrinmental to energy efficiency. It is thus desirable to apply
an anti-static treatment to the chemical carrier particles and preferably
to their &ggﬁgﬁ@g&g Wﬁlglnﬁngypgcal plastic anti-static treatnment wdely
method is an additive and to this end makes use of a surface active
agent. In such thods an anti-static agent may be coated on the sur-
faces of %lp¥%%%T' (surface coating nethod) or alternatively be mxed into

a pastic body (g.x100 8L 8%e §§8Q 290045 ah%éa&i 9ni.f, Rt bERI G non-

ionic or blpolar ‘fonit "ac ts suitab apted to the nethods. A
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is less v i I's concel vabl e

e ticle g]g@éplpaggf L9 Pgaeﬁ”?mn g‘h% L RhERLL y%gs}g@% oglg V\%Egcggls%ﬂe o
menber - E%\?'rrmad on and off with an on time of 12 hours and an off time 0f 12 hours
and with the cycle repeated 30 times. Changes with time in the amount
of volatilization measured of the chemical and are plotied in the graph
shown in Fig. 10. The knock-down potency against common house
mosquitoes also measured is shown in Table 4. It should be noted here
that the amount of volatilization is indicated by a value per unit time
(hour) calculated from the chemical residue that was extracted from the
chemical impregnated particulate mass and measured at a given time
interval. The potency or efficaciousness is represented by results of
tests conducted in a 8 straw mat (13.2 m?) size closed space at a con-
stant temperature of 25 T.
The apparatus used tn this Example had a fan motor mounted
therein and a construction in which as shown in Fig. 11 a body portion
61 had a blow cutlet (not indicated in the Figure) top-open on which a

particulate mass accommodating receptacle 63 was mounted with its top

and bottom covered with nets 62a and 62b. In operation, as the fan is

rotated, winds blow up from the net 62b of the bottom of the receptacle




On the side to the square blow outlet of 8 cmside of a DC brushl ess axi al
fan notor made by K K Siko G ken, there was placed a chem cal containing
cylindrical cartridge of 18 cminner dianeter and 10 cmhigh with i ts E(PgZU{]b
bottom covered with nets. The cartridge accom nodated therein a nmass o%
grains in weight of particles of 2 mm dianmeter constituted by foaned

cel l ul ose beads, inpregnated with 300 mrans of prallethrin. The apparatus
operation was cyclically turned an and off with an on time of 12 hours and

an of f tige oty g P@t«!g@ Vpoﬂatgtlu%tmatt% cyal& tbgreated 30 bhesieChanges with

time in the anount |'1zati on neasured of the chem cal and are

plotted Iepc memgﬁg‘tpeﬁ tl§41%\§t] aan ﬂ Ohe %Qeartlthgthk{boﬁgt rﬁﬂ"‘{he"@ﬁ?fﬁ?é/alaﬁﬁ' nst

conmon house nosqui t oes SO rreasured 'S own in Table 4. It should be

not ed here th t.th armunt f Il \/ | ue per
uni t time® EAS ?% ”&al fvro\c{)% ?th a{rﬁ@%é&gltb?degl glect%ﬁgfpv\t&g L\é";lt ract ed
fromthe che | i nate particul a nmeasured at a given
time int®rVvaf® g‘?ﬁ “g@t@% o te % tfotglectzlg%]i gﬁgsahnggg“flg (rgepresent ed by results of
tests conducte ﬁi i,bh a 8 straw rrat (13.2 m) size closed space at a con-

st ant tenlg%% of 25 'C. The appar at us used |n th| s Exanple had a fan
not or nounted therei n a and a const rtuctloh i “a nduc shown, i |n Fr%. 11 a
body portion 61°RdtF 5 bIGW DdEF &t (ot” I'nidi Cat 8 PRt e Fi't gure) op- open
on which a artl cul ate nmass accommda % rece acl e, 63, vas mounted with

its top %1?11& bltalt%r’ﬁ’% vEred it H fe SAG 6 2h 1R oper a atmon as the fan

is rotate w up fromthe ;Of the ot 1 om o Lh receptacl e
- 756 SEIP‘q%eO g 5% dilz@ef lew§ér%| AUt & *Aasy %ﬁ’jl § §/dg| screte

particles 6 at e r.ein d|n he ,meant 49 tmt, . the
cheni cal Vhﬁ‘ f)%@gﬁ%‘mmmﬁst% ar]?et%sl”to vol atlg |S’§‘eneancl';ttched %iggdl *fUse
t hr ough tge up-

XYample 1, changes in the volume of volatilization of the chemical and
the knock-down potency for common house mosquitees were measured.
Results of the test are shewn in Fig. 10 and Table 11.

Example 3
Using the same apparatus, a test was conducted in which the
particulate mass was a mass of 2 grams in weight of foamed cellulose
beads of 4 mm diameter which in this example was impregnated with
1000 milligrams of terallethrin. Under the same test conditions as in
Example 1, changes in the volume of volatilization of the chemical and
the knock-down potency for common house mosquitoes were measured.
Results of the test are shown in Fig. 10 and Table 11.
X le 4
Using the same apparatus, a test was conducted in which the
particulate mass was a mass of 2 grams in weight of foamed cellulose
beads of 4 mm diameter which in this example was impregnated with

2000 milligrams of empenthrin. Under the same test conditions as 1n

Example 1, changes in the volume of volatilization of the chemical and
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particul ate mass was a mass of 2 grans in weight of

foamed ceplul s f@gatgﬁtaf Al amet efo uhichabn Lhi s example was
i mpr egnat ed Wit Iflgrans erallethrin. Under the sane test
cond|t|0n§ ggl Exanmpl e 1, changes in the volume of volatilization of the
chem cal the knock- down potency for comon house nosquitoes were
measur ed Cmﬁ@sh!ts GWOWh@ é@v“%re shown in Frﬁkdiﬂ’%ﬁﬁ TAbHe™P1. Exanpl e
Usi ng t hp''§4i&* @ppar Al 5 AFOE: a 188l Was conducted in which the particul ate
mass was; a nmass of grans | bnmweiight of _foamed cellul ose ads of 4 mm
di aneter!{which in this exanple was inpriegnat&d with '2000 njlli’§rans of
enpent hrin. Under the sane|test conditijons as in | Exanple 1, changes |n the
volunme of _volatiliration ofi_the chem cgl_and._-76 6SEP2004 the kpnock-down
pot ency foi!'<corimon|Muse mpdquitoes werle n€asured- ResUlts jof the test are
shown injFig. 10 apd Table|11. Table 11 Anount of

allethrin 1200 2 2.52 2.84 3.04

terallethrin 1000 4 3.06 379 4.23

empenthrin 2000 4 5.29 5.33 5.47

As mentioned previausly,

an apparatus according to the pre-

sent invention permits a volatile chemical having insecticide, rejectant

or growth control function to be diffused and dispersed stably by a wind

force over a prolonged period of time for a variety of noxious or harmful

insects, regardless of the vapor pressure the chemical possesses and the

amount of velatilization the chemical is aimed for.

Although the present invention has been described hereinbe-

fore in terms of the presently preferred forms of embodiments with re-

spect to or embodied in a fan type chemical diffusing apparatus of vola-

tilizing a chemical, it is to be understood that such disclosure is purely

illustrative and is not to be interpreted as limiting. Conseguently,

without departing from the spirit and scope of the invention, various

alterations, modifications, and/or alternative applications of the inven-




Chem cal Chem cal Chem cal |npregnated Knock-down Efficacy KT SE, (mn)

I dentification(ng/2g)Particles D aneler(m) 1-st15-th30-th .

pral | et hri n30022. 332. 572. 74 al l et hrin120022. 522. 843. 04 7 SEP 2004
terall ethrinl00043-063, 794. 23 enpent hri n200045. 295. 335. 47 As nenti oned
previ ously, an apparatus according to the pre- sent invention permts a

vol atil e chem cal having insecticide, rejectant or growh control function
to be diffused and di spersed stably by a wwind force over a prol onged

period of ¢ {J T8;fi0h 0 & o\ak! @&%u%%e@t@ﬂi QuUSL ARk hanafiul tHnsechger negangl ess of
the vapor pressure the chem cal’ possesses and the anount of volatilization
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B ' \l
tion will, no doubt, be suggested to those skilled in the art after having
read the precedi ng disclosure. Accordingly, it is intended that the fol-
lowi ng clains be interpreted as conpassing all alterations, nodificagggp 2004
tions, or alternative applications as fall within the true spirit and scope
of the invention. 6 SEP 2004 The Clains Wiat is clained is: 1. A fan type
chem cal diffusing apparatus, characterized in that it conprises: an
apparatus main body having an air inlet and an air outlet,; a fan type
bl over di sgosedlimsai d apparatus main body and having a fan casing, a fan
conprising a rotary disk and a | arge nunber of bl ades fastened to the
peri pheral portioWbit thelaistedri¢: di sk and provided wth a hol |l ow space
inside of the blade, and a notor; and an active ingredient inpregnated
body or mass di sposed in said hollow space and separated fromsaid fan for
containing an active ingredient, wherein said fan type bl ower is adapted
and operative to send air fromsaid air inlet through said holl ow space

t d out of d I yhe. ] di ffusi !
ac St forih in olaim 1 charadie et R LA Tk sh R R B AL

inpregnate@nbgdye%r nass is fixed to one-of said-fan-casing and
sai d- appar at us cheni c dlffu5|ng apparatus as set

forth in claim noglrnpc rxmrﬁ ?al%&%(? %%elf‘gféldmmﬂteﬁ pdag yrapticte i ngredi ent

i npregnated bodw an Iﬂﬁ&Sbloﬁvdredﬁ@p@ééHYmWMHt dratés-?lhphlﬂ%ﬂ%ﬁcp%%%m% fan
fan type debu aratus for I']in expel ling a "noxious o

harnful i n%ae';é‘?ggvﬁ Ehn & REFIRE2 rﬂéﬁ‘ léhta ’ht EAL ngépgrlof dlagwsi fastemal to the
conponent géribeasl peRGor BENHE 3btad1aVdiNg a3dViSROIdeRr §5HUL qlo‘ﬂt)w7gpace inside of the

blade, and a motor; and

an active ingredient impregnated body or mass disposed in said hollow space

and separated from said fan for containing an active ingredient,

wherein said fan type blower is adapted and operative to send air from said

air inlet through said hollow space into and out of said air outlet.

2. A fan type chemical diffusing apparatus as set forth in claim
1, characterized in that said active ingredient impregnated body or

mass-is fixed to one-of said-fan-casing and sajd-apparatus main body-

3. A fan type chemical diffusing apparatus as set forth in claim
1 or claim 2, characterized in that said active ingredient impregnated

body or mass is removably mounted in said hollow space.

4. A fan type debugging apparatus for repelling and expelling a
noxious or harmful insect with an active ingredient containing as its

principal component at least one chemical having a vapor pressure of




6 SEP 2004 not less than 1.0 X 10- mmHg at a tenperature of 30 C and
effective to act as an insecticide or acaricide or to control growh, BIEP 2004
to hinder bl oodsucking, biting or eating behavior, of the insect, or to
repel the insect, or effective to prevent any other danage by the insect,

t he appa- ratus having an active ingredient inpregnated body or nass

adapted to retain and release by volatilization said active ingredient;

and includ- ing a fan type bl ower powered to be driven by a notor,

characteri zedldss thialat 0 sai t-aeim Mg dingtedbent cureragnat egh bedy grenass i s
disposed in a wind inlet side of said fan type blower and is designed to

provide a tovadd afs0f €enkegiStangea B mbideord b BRI QfrokWRE. BE-AROK 1R Of
current con- sunption E2 by said motor in the presence of said active

i ngredi entbldoaRGERIRL @t BQAYr Al t TS $eh Qv 4! LENEL CANSUIPLL Qp & él RYesaid
motor in the absence of said active ingredient |npregnated b6d y Or mnaess,

ranges froeet 1 28 0W085 6 Rvé St EXPERS 0- E2/
El X 100. 5e A fan fype egﬁggfdb agpardfgsgﬁgggﬁf &Q@ tﬁ%lﬁ%% char -

acterized jfv.ushadyisai b QE&W%&M@% Eyghééﬁpaft%g Edgd ff?:%é %ﬁiam@??t

configured fromat [east one sort of di es selec rom-t roup which

consi sts ofe A&k L 'n(al Flea %E}U\Ltﬁﬁtlliz'a@?o% séltdréé}9§e nri 1[q§9§t azp]gd 11'1(':]% nts. 6.

A fan type debuggi ng apparatus as set fort ‘har - "act erlzed in

that said agth\en 00t ab 0k HoUpLed @@tb%drhl?QQHb ;Ia@;ﬁ%rc 1oRELEES B ar oup

particul ate mass conposed | east one nmat sel ec
whi ch consjisfis of cellul ose, polyneric water absorptive - a0 6 SEP 2006
material, polynmeric oil absorptive naterial and gel. 7. A fan type

debuggi ng appar até%ﬁdaas:tﬁ%tinfgqléﬁﬂnitrlnﬁ:dr%igmafled BQEH; or mass is disposed in
a wind inlet side of said fan type blower and is designed to provide a
wind force resistance R which in terms of the proportion of current con-
sumption E2 by said motor in the presence of said active ingredient
impregnated body or mass to current consumption E1 by said motor in
the absence of said active ingredient impregnated body or mass, ranges
from 5to 25 % where R is expressed by the equation: R= 100 — E2/E1

X 100.

5.-A fan type debugging apparatus as set forth in claim 4, char-
acterized in that said active ingredient impregnated body or mass is
configured from at least one sort of bodies selected from the group which

consists of particles, granules, lines, strings, threads and filaments.

6. A fan type debugging apparatus as set forth in claim 5, char-
acterized in that said active ingredient impregnated body or mass com-
prises a particulate mass composed of at least one material selected

from the group which consists of cellulose, polymeric water absorptive




acterized in that said notor conprises an energy saving type notor having
a current consunption not greater than 100 m |l i anperes when unloadg%ﬁﬁith
a voltage of 1.5 volt applied thereto. 8. A fan type debuggi ng appar at 2004
for repelling and expelling a noxious or harnful insect with an active
ingredient containing as its principal conponent at |east one chem cal
havi ng a vapor pressure of not less than 1.0 X 10' mHg at a tenperature
of 30 C and effective to act as an insecticide or acaricide or to control
growt h, orntadehiandeely ihéwodslugkiargtiviei mianerier aedtdetg behavi or, of the
insect, or to repel the insect, or effective to prevent any other damage
by the insect, the appa- ratus having an active ingredient inpregnated body
or nmass adapted to retain and release by volatilization said active

i ngredi ent, and i hchufdn iyig et edribype phlrever apeweredhtiay beidrd van,by a
notor which is in turned by a battery, characterized in that said fan type
bl ower conpétieses:daih ahathdamidngiotan cainfp i €8 shangerfy WaiGh wheh expressed by
current consunp- tion |1 by said notor |oaded with said fan divided by

current CORSUHAY a tc@Be hOcdys 5aph oA Ar g MAQHy ‘E'HJ}Qaid)@de]t‘hnﬁ@-}g fapn ranges
not less than | but not greater than 17; a size in a range between 20 mm

and 100 mMuhlvadiedan®iter i valhged WEbOMt bPpBchandeeet ween 1.5 gram and 8
grans, wherein values of said fan air resistance, size and weight are -81_
F SEP 2004 selected as aforesaid and further so that the current
consunption by said notor |oaded with said fan has a current val ue such

that the ratio of. &fhbeppalchadgidt WL sairer Fane 198k Pea dipyen by said
battery to the <capacity of said battery is not less than 5 % 9. A fan
type debuggéxiguappahatmguf efsdcepeithi B AN £xPBleldifl Qontaining as its
principal component at least one chemical having a vapor pressure of
not less than 1.0 X 10" mmHg at a temperature of 30 C and effective
to act as an insecticide or acaricide or to control growth, or to hinder
bloodsucking, biting or eating behavior, of the insect, or to repel the
insect, or effective to prevent any other damage by the insect, the appa-
ratus having an active ingredient impregnated body or mass adapted to
retain and release by volatilization said active ingredient, and includ-
ing a fan type blower powered to be driven by a motor which is in turned
by a battery, characterized in that said fan type blower comprises a fan
having:
an air resistance f which when expressed by current consump-
tion I, by said motor loaded with said fan divided by current consump-
tion I; by said motor when unloaded with said fan, ranges not less than
1 but not greater than 17;

a size 1n a range between 20 mm and 100 mm in diameter; and

a weight in a range between 1.5 gram and 8 grams,

wherein values of said fan air resistance, size and weight are




noxi ous or harnful insect with an active ingredient containing as its
princi pal conponent at |east one chem cal having a vapor pressure of not
less than 1.0 X 10-4 mHg at a tenperature of 30 "C and effective tfSECH
as an insecticide or acaricide or to control growh, or to hinder

bl oodsucki ng, biting or eating behavior, of the insect, or to repel the
insect, or effective to prevent any ot her damage by the insect, the
apparatus having an active ingredient inpregnated body or nmass adapted to
retain and release by volatilization said active ingredient, and including
a fan type bl ower powered to be driven by a notor, characterized in that:

said fan typg bl . r e LonLteratively run and halt alternately
with a time 6er?§§;8¥ﬁﬁg?®'?ggn$%g?% fhgﬁaghg%tfﬁﬁwpé %HF”HHﬁémfﬁﬁn 9
(nine) ti : l.ong _as_, a.runni tinme period, said ti erjod of halt
bei ng alsgggu?%ﬁgcbgP?JE Wﬁh%ﬁ?gﬂgﬁlhéﬁﬁr?ﬁFESFVES%%FPFE%B téL%éﬁFVbity not
lost therein is nore than a.current .or a quantity of electricity consuned
in excess B as%ﬁﬁeﬁﬁf@p’angaﬁhs?U%HVh aPﬂﬁbgb@FP&HfEiﬁlbﬂﬂﬁéhtﬁfﬁé

chem cal diffusin% appg%gtug as set forth in claiml, characterized in
that said S8PF9&Y i%hgredPahtey msrednatedPpbdy” or mass conprises a nass of
discrete particles inpregnable with said 82 6SEP2004 active ingredient and
said particles each have a shape such that a rmaxi mum area of contact with
one particle with another is not larger than one half of a total surface
area thereof. 11. A fan type chem cal diffusing apparatus as set forth in
claim1, characterized in that said active ingredient inpregnated body or
mass conprises a frass of di gtfen dypadebetaingianpregnabioe repelingaint eaptilivg a
i ngredi ent na3RBusabd RANAE! §Sed1a%si 1A ek Vol ich as .ex- pressed .by.

[ appar ent vol ume X (1 - pe#cé%tage 0 ny%%ﬁvgrﬁ%§%¥€b9(mT%ﬁ?f“?éﬁg § ??B%PBI
X 10"5 to SompensningBlegst oparchemical hagingta fvapot ppessahent aal leds thasilng x 10+

glpg\?\‘/re rat qu gggg%é%f%)gég%én%t%ﬁélr(ﬁ"ﬁ aC’ a%g%rff%gﬁ% %oz g'\c alsnazit pnaétecgg!:lg oI' g‘?artigli g or to
control growth, or to hinder bloodsucking, biting or eating behavior, of the insect, or to
repel the insect, or effective to prevent any other damage by the insect, the apparatus
having an active ingredient impregnated body or mass adapted to retain and release
by volatilization said active ingredient, and including a fan type blower powered to be
driven by a motor, characterized in that:
said fan type blower is operable to iterativel-y run and halt alternately with a
time period of halt from more than one time to not more than 9 (nine) times as long as
a running time period, said time period of halt being also a time period in which a

current or quantity of electricity not lost therein is more than a current or a quantity of

electricity consumed in excess by said motor in said running time period.

10. A fan type chemical diffusing apparatus as set forth in

claim 1, characterized in that sajd active ingredient impregnated body

or mass comprises a mass of discrete particles impregnable with said




into, through and out of said active ingredient inpregnated body or nass
receptacl e which acconmopdates an active ingredient inpregnated mass of
discrete particles with an air flow therethrough rangi ng be- tween %.anﬁmp
1.0 nB/mn, and said particles then have a specific grav- ity ranging '
between .0.005 and 0.5. 13. A fan type chem cal diffusing apparatus as set
forth in claiml, characterized in that at |east one of said active

i ngredi ent Hp} pregqg%ed body or nmass and a receptacle therefor is
pre-treat el P o7 BRT QR TR i @I 1B T Al A NeaYfipd A hedi Qb edish flusibeg appar at us
as set forth in claim1, characterized in that at |east a portion of the
i npr egnat €G2B0AY ™ 2188 of oSmpa {OME k ienikp 45clahi vh corthactis wiitt ke

i npregnated body 46 is made of plas- tic conprising at |east one of

pol yest er , 1531 ¢ S5yl ehe topol ywifags aced oherdode, ABS, pol ystyrene, AS,

met hacryl ate resin, polyvinyl alcohol, EVA, phenol resin, silicone resin,
pol yam de resin, polyacetal resin, polycar- bonate resin and thernoplastic
pol yester resin. 15. A fan type chem cal diffusing apparatus as set forth
in claim1l, charkictérfaredyba tHrabicah d&rithspog ntp mmking avetdodofiar i;sai d ac-
tive ingredient inpregnated body or nass is a nethod of using a |ipo-
philic antfpEgul. mdveadiesitol it ibat spiegoavednpodiicht impdegphidd Boand
utilizing the phenonena that the color of the dye if dissolved in the
chemi cal % PecdgvmbEes anthashat! diseretehes chdrt dalpregnevapar et ediout  t he
dye gets into the body to nake its color unrecogni zable. 16. A fan type
chemi cal dictf\esimgyedppar atndsszig settiflesthavena cdadi mihmchariagtarezed in
that an end point making nmethod for said ac- tive ingredient inpregnated
body or m#d§ssed dyngehorrest wlumeiXg(h —. geroentalangbable opi gaeet / made of

a col or chan?eable el ectron rel easing
100)} ranges from 5 X 10%to 5 X 10° mm?® per particle.

12. A fan type chemical diffusing apparatus as set forth in
claim 1, characterized in that said fan type blower is adapted to send air
into, through and out of said active ingredient impregnated body or
mass receptacle which accommodates an active ingredient Impregnated
mass of discrete particles with an air flow therethrough ranging be-
tween 0.01 and 1.0 m*/ min, and said particles then have a specific grav-

ity ranging between 0.005 and 0.5.

13. A fan type chemical diffusing apparatus as set forth in
claim 1, characterized in that at least one of said active ingredient im-
pregnated body or mass and a receptacle therefor is pre-treated for an

antistatic.

14. A fan type chemical diffusing apparatus as set forth in

claim 1, characterized in that at least a portion of the impregnated body




organi ¢ conpound and a desensitizer. 17. A fan type chemnical diffusing
apparatus as set forth in claim1, characterized in that an end pmﬁq&P 00
maki ng nethod for said ac- tive ingredient inpregnated body or nass?i a
met hod of utilizing a color changeable el ectron rel easing organic
compound, a desensitizer and a color developer. 6 SEP 200G 18. A fan type
chem cal diffusing apparatus as set forth in claim1l, characterized in
that an end poi nt making nethod for said ac. tive ingredient inpregnated
body or ma§ssing 45 MerRbdonhr ithivcithtihe irate gnoted bbly wt isom a0t od Subl i mi ng
agent is made substantially equal to the rate of volatilization of the
chem cal . tic comprising at least one of polyester, polypropylene, polyvinyl chle-

ride, ABS, polystyrene, AS, methacrylate resin, polyvinyl alcohol, EVA,

phenol resin, silicone resin, polyamide resin, pelyacetal resin, polycar-

bonate resin and thermoplastic polyester resin.

15. A fan type chemical diffusing apparatus as set forth in
claim 1, characterized in that an end point making method for said ac-
tive ingredient impregnated body or mass is a method of using a lipo-
philic anthraquinone dye for the impregnated body if hydrophilic and
utilizing the phenomena that the color of the dye if dissolved in the
chemical is recognizabie and that when the chemical is evaporated out

the dye gets into the body to make its color unrecognizable.

16. A fan type chemicél diffusing apparatus as set forth in
claim 1, characterized in that an end point making method for said ac-
tive ingredient impregnated body or mass is a method of utilizing a
-color changeable pigment made of a.color changeable electron releasing

organic compound and a desensitizer.

17. A fan type chemical diffusing apparatus as set forth in
claim 1, characterized in that an end point making method for said ac-
tive ingredient impregnated body or mass is a method of utilizing a

color changeable electron releasing organic compound, a desensitizer

and a color developer.
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18. A fan type chemical diffusing apparatus as set forth in
claim 1, characterized in that an end point making method for said ac-
tive ingredient impregnated body or mass is a method in which the rate

of sublimation of a subliming agent is made substantially equal to the

rate of volatilization of the chemical.




