0 9 JUN 2005 1 Device and use in connection wth neasure for conbating 5
The present invention relates to an arrangenent for producing a cooling
function essentially for the purpose of controlling pests or insects in or
of a target or a target surface and conprising an activable unit on the
one hand with a nozzle arrangenent having one or nore nozzles which

exhi bit one or nore discharge orifices so arranged aiJﬁN) abl e of
being directed towards the target or the target sur ace 1 stance, and
on the other hand a 10 source of carbon dioxide or sone other -
environnmental |y friendly substance, connected or capable of being
connected to the nozzle arrangenent via one or nore connections, for the
generation of snom/particles Inter alia the arrangenment in question is an
arrangenment for “execut i Dgrice@nt L&Y in EBHBEHRNith %aﬁﬁ@fopéémﬁéﬁf\'i;{“ n either
directly or indirectly via objects giving shelter to the verm

(substrates or simlar) or substances (e.g. flour or simlar). The
expression vermn denotes different fornms of pests and different life

cycles (e S, | ar vae of  t hese. Inse naggo acteria, wood
Y cer St - oB® wpht’ HimiSh oelieh p o a BgTRR, T rea b SHBE PR vent | on
al so pert axtsﬁbﬁtla*l@ fﬁﬂhe@ﬁﬂiob&ﬁtcbﬂfbllfr?ﬁesﬁsfwms@%ﬁﬁ bicdf @ $ar it Bed taigeduifiee t he uni t,
for exanple dry, snow particles ich exit fromthe unit in |larger and

smal | er si %8 Somrismgan activafile wnitpnthesns fandapiiianagrle amapeemspt hayisg@edid ener ge at

di fferent M&bagilel RBicHBint dre®r MbleRisthafke oRERSSS £faHEdACH (0 NGFbRIFSPeeds. 25
Previously disclosed in various contexts is the control of vermin in the

form of t rhslngéfr%ﬁteérﬁem%hfe%rgptws thettageet sugfpeeret piistarcesandpphegtbehande c. | by the
appl i cad i ORured offcatidR Wiox A8 BE Sdklel ditkr @ﬁv‘ir@ﬁ]ﬂ@x&ﬁ?&eﬁ&l d sigRtaRQASonnéte or t he hel p of
whi ch the objects in question to be controlled are attacked. Reference can
be made i maeablelf peing eonpected ApibE hezzlejamimgwsnt Yo P A@rafonnssh¢nshor e based. on
Swedi sh P 9803530-6. This Application 30 proposes inter
ali-a a no?%ﬁgagﬁggﬁggﬁéhQQEnd a method for the production of snow for the
pur pose of environnentally frlendly |nsect control. The inventors of the

aforenenthﬁgegléﬁga icatippslpﬂe al aJhe i nv ntonlno u,g Q&gsent Pat ent
Appl i cati o B'? $US0HE" RS ?‘" VieORTErS) 18 S0 O™ Po™*EX Sl e t hr ough

us 5391156431gaﬂnst i vBrniil eeithidri dltezﬂgt bﬂlihd&ictly N@W\Vobjects giving shelter to the vermin
(substrates or sumlar) or substances (e.g. flour or similar). The express1on vermin denotes
~ different - forms of pests and dlfferent life cycles (eggs, larvae, etc.) of these. Imsects,

maggots bactena wood lice, mites, etc can be mentioned by way of example

20  The invention also pertains to an application for snow particles generated in the unit, for
example dry snow particles, which exit from the unit in larger and smaller sizes selected
within a predetermined range of sizes and emerge at different velocities which lie within a

.pre&etennine,d range-of speeds.

25 Previously disclosed in various contexts is the control of vermin in the form of the
~ aforementioned insects, invertebrates, bacteria, etc., by the application of a snow-
generating arrangement and methods, with the help of which the objects in question to be
controlled are attacked. Reference can be made inter alia to PCT Application WO
00/02446 A1, which is based on Swedish Patent Application 9803530-6. This Application

30 proposes inter alia a nozzle afrangement and a method for the production of snow for the
purpose of environmentally friendly insect contrel. The inventors of the aforementioned

Applications are also the inventors of the present Patent Application.



generating functions in which snow application is intended to cause sl ow
degassing in order to asphyxiate the vermn, insects, etc., in question
with the generated gas. 5 Also previously disclosed is a nunber of
different alternative gas-generating decontanm natin deV|ces which utilize
carbon dioxide in conjunction with pest control, a§dd J Zgg ge can be made
here to US 4413756 A and US 5165199 A 10 Al so preV|oust I scl osed, see
for exanple US 5027546 A, is a proposal for control rmneasures based on
control by means of freezing or cooling of the objects to be controlled.
The design of snow generating equipnment is also previously disclosed in
itself, and reference may be made in this context to US 5125979 A, which
relates to snOM/particIe 15 generating equi prent having nozzl e and

di scharge f 418 tr{v%&?ly‘ﬁ‘lbﬁ%dgﬂok’ﬁa&}%}ﬁﬁg?g%gﬁ ﬁf is thd zzi?%néf.&' &S and snow

particle v i es’assoclate 'R the first
i nstance f @enecitiegfiinotiony um phEk snow Iamlipaties mmtehdﬂdentcam slo&w digmsidg &t ensuri ng

that the con nmeasur.e i n.ques 0 of ,execution by cooling
the pest,  IEEBeETREEE RS EEY 8P h Bl SRedtSr obj ect o
substratses or surfaces thereon, in association with which the pest of

equi val ent e pres | n. conj unct this appropr.i ate for

cool i ng to‘ﬁ'@ cPé‘iﬁ’B E gisclpsed nf é‘xé‘B‘ﬂ&’eéd°w‘*E€ |Glée|”§f‘“%ﬁ’t$‘?? ﬁﬂ’éﬁ |y short
processi ng dedoi@mindih deviedsermadhl uyilix¥ chriBort di6kideS R SdnjuRetFchl »hhﬁ)ea%orﬁ@namt ion of
materials which give rise to snow formation. The equipnment in question

nust al so H@Cfé’bﬁﬁa%’ltﬁﬂﬁf’ekfé?ﬁ&i@éﬁﬁﬁaadH§t5ifr5é?9$ash| on which is not

physi cal |y demandi ng. Control nust be capable of being perforned primarily
free fromtoxicity and without inpairing (at |east tenporarily) the
surrourdi nd\lsat prexipiskyr disclogesta tseeo for rewanmple &S TR &6 i Asels aanpropaselsfor pasttrobe based i n

any respect, o ers gge@@rpc%{léélirb?c e&e}% 0Pz 6r%P?lm%¥f tﬂg lgéc?%(&%g%mbﬂleﬁo per neat e

down i nto Cracks and cons space oun at the insects
or equival ent cannot be reached with a sufficient quantity of gas for a

sufficient [ There is thus [eSSin e le to
perform eff %tdleié‘ go rfowoqen'frﬁtméasqglgn\/ﬁlltsiﬁﬂsﬂafg . Sléf (giﬁﬂ? ?gﬁl‘sqsege (gved
difficult teferemaiapbe madedinithis casexstoites R5E9M4, rvelichhaktes at snbe@mlsluccessf ul
wi th previously descrihed equipne Ther e re normnal
Cases, Too. BREGNGE e oE TR T fesies borioguanh gbe Bekm 42§ s00q 1 n
spite of tkpwiwaitles endabw @¥ificle EMitek @ssociated with these, which are adapted in the

first instance for cleaning purposes.

The present invention is aimed at ensuring that the control measure in question is capable
20  of execution by cooling the pest, insects, invertebrates, etc., in question and/or objects,

substrates or surfaces thereon, in association with which the pest of equivalent are present.

In conjunction with this it is appropriate for cooling to be capable of being executed
effectively with optimally short processing times and preferably with the least possible
25  consumption of materials which give rise to snow formation. The equipment in question
must also be capable of being used in a natural fashion which is not physically demanding.
Control must be capable of being performed primarily free from toxicity and without
impairing (at least temporarily) the surrounding atmosphere. Control must be effective and
must not be based in any respect on the generation of gas which may be expected to
30 permeate down into cracks and constricted spaces. It has been found that the insects or
equivalent cannot be reached with a sufficient quantity of gas for a sufficiently long period.

There is thus a pressing need to be able to perform effective control in cases which have



kKilling. The purpose of the invention is also to solve this problem 5 In
conjunction with the invention it is desirable to obtain optim zed rapid
cooling based on the need to produce one or nore |ayers formed fromsmall
particles on an actual surface on verm n/accunul mtgo‘m@ of. n rmn,
substrates, substances, etc, it is inportant int @Q for the

| ayer(s) to be capable of sublimting as cl ose as possi bI e to the surface
in question 10 at or on the surface i3self, which nust accordingly be
covered with rapidly sublimating particles. The invention also solves this
problem The different types of vermn and the |location(s) of the vermin in
conjunction with control inpose requirenents for considerable adaptability
of the confprogéd éitﬁpiubrterwmrojﬁmdtinicsse's wﬂ@nt@ntolthas et atﬂnewt@sﬁdoeiss t he
primary tar i n{ ned etc.,
even if th %g ogsrlye&rsl% B chon megt ir i;cl)er&gllsr%fesé;:) %’H‘Et S. r%n%néléocraaﬁﬁ 8 pe Qﬁ? the

i nventi on, rddhe tpa“ctonmsl)peharsgmt sxanipletby 158%aia GpiteSifiheended ko dchjevelconpiete Ng vi a
and/or thr eat - uct i erials (e. netal, alloys, etc.) and/or
air. E\,ﬁﬁﬁ ’HFQH?°?er??ﬂ‘(‘3 ﬁrﬂg’f‘ o\ ?hef&ﬁrﬁ%li{“t hat undesired snow
accunulatlon does not occur so that the effect of the cooling sequence is
reduced before the intended final cooling has been acconpllshed The

i nvention 3 Qguagiey wih theiinvepogl ipdssirgbledo P'E}EEE PptirgizedsrRid £eplipg baseonor ocess of

maki ng snowehyedad %@Mc@ IndF ndrPlafrd¥omid 'ﬂ'Gm@m§1‘}1{)4r@J?és%n aR actid G a6 onl N
conjunction with this it has been found that the cooling capacity of carbon

di oxi de s n@wnmwwl%@mfdemamsybsm% subgarigesy eiF-gE istipperteat igrikintenectsi ze. The
t hod of |
method o ?ﬁQ%&%g% SIQpapM 5&1?1??:8%%8%@%@% dJoEb HELWIR \E,J\fﬁl Cﬁh&é&n&?{ evi ously

di scl osed te y I's "assocl ated rtcom ngs nmean that the
previ oasl yatohrsmltlmsemfa@:r ltalfg\ghtdnmgstamrdmgia/t teocdyered @ith aapidy subditwatingf or i nsect
decont am nat exa e@lﬂnsho%h a certain 30 degree of distribution

. : xccf Th vetlo ssl
is achi eve |n‘:"sres“neci1 O ar YR e partlcle sizes fromone and the sane

nozzl e, the previ ousl y di scl osed arrangenents and nethods are not suitable
|1 0o, Lo BRI et BB P SR RS RO RREP S, e e
invention phpsse rpfuaprastsiof nsiddrabie ddiptability sHiteaBhtrd] kquigineat. SO i nportant to
count erlgct the generation of heat after the heat response that is

It is important to be able to access the primary targets in the form of the aforementioned

vermin, insects, etc., even if these are not exposed to direct hits. In accordance with the

invention, the primary targets must be accessible for rapid cooling via and/or through heat-

conducting materials (e.g. metal, alloys, etc.) ahd/or air. It is important in conjunction with

20 this that undesired snow accumulation does not occur so that the effect of the cooling
sequence is reduced before the intended final cooling has been accomplished. The

invention also solves this problem.

Previously disclosed is the process of making snow by allowing gas to expand in a suitable
25 nozzle. In conjunction with this it has been found that the cooling capacity of carbon
dioxide snow varies considerably with both velocity and granule size. The method of
producing snow with snow nozzles in accordance with previously disclosed technology is
associated with shortcomings which mean that the previously disclosed arrangements and
methods are not suitable for insect decontamination, for example. Although a certain
30 degree of distribution is achieved in respect of different particle sizes from one and the

same nozzle, the previously disclosed arrangements and methods are not suitable for use in



5 generated by the verm n/accumul ation of vermn after a certain
cooling/rate of cooling. The generation of heat counteracts cooling and
continues for a predeterm ned period. The invention also solves problens
whi ch can arise in conjunction herewith. Wiat may p & nﬁb ly be regarded as
characteristic of the invention is, anong other thi ék JIQ& (§at the nozzle
arrangenent and the supply respectively of the carbon dioxide and the
environnmental ly friendly substance ar¢ arranged and sel ected to generate
snow particles wth different discharge sizes and di scharge velocities.
The invention is also characterized in that the nozzle arrangenent and the
supply respectively of the carbon dioxide and the environnentally friendly
subst ance aheecostextamduarvgé@reem@u@ethwﬂc@mles eft the snewafaiclssravareiselegiell With di st ance,

as to gener, &Bﬁecﬁm%‘%e cte §1E$ Oﬂo@ét@&%%é&%}&ﬁose to the target with

vel ocities clty range, Ich small er snow particles,
inan initial phase of the rapld cool i ng functlon performthe principal
cool ing by .a process, of sublimatjon near et or he t ar get
surface. FlItnlgll Fso lmP%neam i coﬁ?tegﬁ t%‘sgegf{gt%oé]c 68 ag IR hte?a{ ?SP?IHSE tlr‘1ozz| e

arr angersentgemml:dtbh&esemﬁ:h/;ccmﬁﬂpxmbfweahm afér atc@t&mﬁ@bﬁk(yl‘adloﬂocloﬂ@ @nd t he

envi r onnent al lé 20 ri endl% subs{i are al £0 .50 (frran%{a %ﬂ"’g eI ected, at
the af or emSHEIAHALGT ATaL CoYpissacts ooling ecr‘?gtrméf?se of 3r RyedeteThsd petod; &

occurring Gﬂv@ﬁiﬂnhl@o toM@s brablemt whishiéas Rriseiifconjusdiios Betewid. phase fol I OWI ng the
initial phase, execute the principal cooling by forcing a gas barrier

formed at the end of the initial phase and by penetrating in towards the

target and ywiemhPhedils kgfdd 2tiaPiclefiic BEIP iREntioh $s, RS sthed MnggXi St i ng

velocities at the target and the target surface. 25 An arrangerrent for
ver mi n 18onthabthe nperle avanagmeat prdsthe g¥pplyrrsspetively of thsl carbgnidipxide anil tthef or

gener at i g AAGRARY AR 2 CABcDGe LARLAGH BRABPNEnERRTAR BEkaed Primarily

inthat the unit géenera ry snow particles o arger sizes
si tuat ed \Amthdﬁfeeenqcrh@u:ggesims petidischirgevelaitige Thadvertien Gi g cmtm'zedes pective
di scharge gr nozzle in 30,.vel OCi Rh es sel ected

e un S [
in accor dancﬁéatvtm et’hozflﬁém TERAPYE uc({ tltﬂ%ﬁuPBfP' res@% 19e1 Sﬂﬁ ? ?{‘éonr%%m eec Ive nozzle
and/ or di sedvarogeeneaily ffiiendly sib®andebre svatrimged mdasmoted adt ahk afazmbxeno@erd nozzl es
and/or _dis htar% tori fice o]rl d| sch ge orifices i ST vg@d at a
sel ect & r SRGUCOF UpLPARCEEIS S haccg oz nie wer dParEPlE nozz e
and/ or di sefikih @aclested vmltﬁmg& Rehicham@ifdr sfow paeldspinOmtinifialrfhaef tiRs t 0 cause
a cooling f| nct|o in phases, .,whereby, in the_fijrst phase, the snall
particles @P icRel ctlon perform e principal cooling by a process of sublimation near or on
the target or the target surface. Finally, the invention is characterized in that the nozzle
arrangement and the supply respectively of the carbon dioxide and the environmentally
20 friendly substance are also so arranged and selected, at the aforementioned distance, as to
generate larger snow particles occurring close to the target, which, in a subsequent phase
following the initial phase, execute the principal cooling by forcing a gas barrier formed at
the end of the initial phase and by penetrating in towards the target and the target surface
with the help of its masses and existing velocities at the target and the target surface.
25
An arrangement for vermin control, for example pest or insect control, with a unit for
generating snow particles, can be regarded as being characterized primarily in that the unit
generates dry snow particles of smaller and larger sizes situated within a predetermined
size range and emerging via a respective discharge orifice or nozzle in the unit at discharge
30 velocities selected in accordance with the construction or setting of the respective nozzle
and/or discharge orifice. The unit with its associated nozzle or nozzles and/or discharge

orifice or discharge orifices is so arranged, at a selected range of distances between the



target or the target surface at velocities within a selected range of

vel ocities and, in the second phase, the larger particles force a gas
barrier generated in the first phase by the 5 small particles and penetrate
in towards the target and the target surface, in cony nﬂﬂ'oppﬂ ith which a
princi pal cooling velocity is brought about by the I ga I"tl es
executing the principal cooling in the first phase, and by the |arge
particles executing the principal cdoling in the second phase. 10 An
arrangenment for executing control neasures against vermn either directly
or indirectly via objects giving shelter to the pests nmay be regarded as
being characterized primarily in that the control neasure is based
essent i al | sespestiva ngpzlernni/padiscbargporifte mdthatargetadr diwitarget iswrfach @s tooewdeiang of t he

vermn, th bj . and. th bst es W h e f J particles
to which ‘éeor?g'fq @%‘3%3‘ é)r’glg%g’s‘i%z%gg’é’? (taheaﬁr?q P }lﬁg’ttg%Lrﬁv)ﬁlf%n%[% S%E?\({eﬁft ed range
of sizes angetvelthciatgetesirfadebat Welbbities vaithired eddced ringe @€ valbcitiee land; i thes.

Enbodi nents of the arrange t referred to in the. for in an consi st of
Che di T 1 er BRP RIBECBF 17650 DGRy oFes s Qi EcBrrded e BRDRRRS BE st the pest
t he object snalGhaktioRs snddsdnar@ein towdHiCHe taddet &1d et burRGe, ar enfiaarial e of being
determned jn this case with the help of the 20 discharge velocities from

one or nor Bithybish & Briggipalreoling yejerity i ﬁ?%&ab%rbwtheesr%n“wagﬁmexeﬁwnﬁ cles. The
sel ect ed v@é pdcipaPRofhEinahs BrsBFHla8S hfithythd farge ShRIERNER cltRg klteprifibipiiance

between the respective nozzle and/or "discharge orifice. The snow particles
(dry snow ¢pakingiethesscondphager at ed in the unit are formed fromor consist of
carbon di oxi de snow. The different sizes and velocities of the dry snow
particles are selected, principally in conjunction with 25 direct hits on
t he act@al Avarangementafor exscuhing neptraboensures againgt vergrinyethercditegtyner dndirectly r ange of

3- 30C s, i al. 1 it hj 0-25C/' s, and
wi thopart i e i stthd & the bRistfin Y cURIHES, ok Udlad Hed RN 22005

t he dry sntbatthgaoohtrad lreegsugr ie based esentinliychn 4 gripsipalroe peti@nihant s¢ladty imthiech occur
wthin the ran 0-5 cmfromth urface in esti.qn or its .equival ent
that s beTRITECBHENBFTimne et s R mestiices ity sikhElp oS 8% Fw et b e

enbodi mentwhich statldtiahdllapfensiees awtattabutddsvithimsevaletted fayge ofelz@che delbatieexceed t he
duration of. a hegEtFilesgqoogifeigon the part of the vermin. The period in 09 JUN

2005 ¥ t hyithinas ag @S0 that the cooling tenperature remains
effective until such tine as the

Embodiments of the arrangement referred to in the foregoing can consist of the different
velocities being related to selected velocities of the pest, the object and the substance,
which latter velocities are capable of being determined in this case with the help of the

20  discharge velocities from one or more nozzles or discharge orifices for the dry snow
particles. The selected velocities are also selected with reference to the distance between
the respective nozzle and/or discharge orifice. The snow particles (dry snow particles)
generated in the unit are formed from or consist of carbon dioxide snow. The different
sizes and velocities of the dry snow particles are selected, principally in conjunction with

25  direct hits on the actual vermin, as to bring about a cooling velocity within a range of 3-
30°C/s, essentially with a value or values within the range 10-25°C/s, and with particular
advantage in the range 15-20°C/s. As far as the sizes of the dry snow particles are
concerned, these relate to sizes which occur within the range 0-5 cm from the surface in
question or its equivalent that is being controlled.

30
Utilized in a preferred illustrative embodiment is a third phase, which is essentially

selected to exceed the duration of a heat response on the part of the vermin. The period in



heat response begins to subside. In one enbodinent, the different sizes
and/ or discharge velocities of the dry snow particles 5 for the nozzles
and/ or discharge orifice in question are sel ectable by nmeans of one or nore
actuations of conmponents which determ ne the shape of the flow channel or
flow channels in the unit, its nozzle(s) and/or diSﬁQﬁggﬂ fQﬂICE(S)

and/ or paraneter(s), e.g. quantity, velocity, choke"f 6 etc

t he carbon dioxide supply. In the af &F enenti oned enbodi nents, there |s

al so a requirenent, in the course of the cooling sequence, for the 10
greatest possible mass of dry snow to sublimte extrenely rapidly on or in
the vicinity of the vermn, the object, the surface of the object and/or
t he subst athsecaseas sslectedibr thit tyi opeling tentpetatueg remajng ¢ffsctivguntilsuchTime assheget or t he
target sur d rapidly to fully or partially rapidly
subllnatln%agg &%q@%t?ﬁ%@é%ergy required for the sublimation process is
capabl e of belng transferred fromthe vermn, the object, the surface of

the obj ect 81 ] a ] %odxmen} f'he dsﬁ'eb G gge(é%thMmf ie velg?lfles o\f@% dI Ss/nc?‘“r/ earﬁéfé)s] ected to

the desire Cc00 era ess s achieved in
the event fk ﬂembizlesmm dbeﬁme;nftehﬁ qolsyonsinOsslectalsle by mbam ofwid ot merever m n, the
object, the surfage of the q odlrrets of the new

arr angenen?"t‘i?ﬁ?‘f‘stﬁ’ COmNORents i efeFB‘H‘? %L"ﬁéhaa%?féﬂfﬂ@% ¢ ‘E‘h?ha’@e inms. One

applicati o hemnkl ¥ $d260é(sPaididr diRBar@eatiicat)eshdlon phﬂﬁhet@ﬂé)t c.g\Wiagitity,ar e
di schar ged fromthe unit in smal l er and | arger sizes selected within a

pr edet er i Hafity:apgke Smelignsegicq i thi ‘EaFP°noq“?x1149r giplyy B gei afprementipnedh | e

within a predaihendl M6 ivALPs tdirdnRRIB: the éou%@%?%tc%ﬁrées‘éqde el RAtme25 the dry
snow particles are used to cause a rapid coolin whi ch essentially

execut é@ griatest passible mapseafsiny @owritagbhmtedxtremnlyaam@npn 91 inrfeeageiniy &fgai nst
verm n, %g%rfmn FHeC objec fuﬁ&hﬁ& .th&{&bﬂ%ﬁgﬁiz ?%ees%b Shgld %C sthereto. In

a further evel opren e applica I’y show particles
are used tﬂxeltnrnmgne vaﬂnralﬂ‘dmtar@t b1 ﬂxstarggha)sfmemust bﬁeex:pon@di lrapgil)puocfcllyscs and the

| arger dry_ s es.are to Dbrin t second phase in the
cool i ng pr aggs %’aqi %Lmatmlgr?ém?)iserspe e’heragg requ% (ﬁ: i Sﬁ‘lhlhmsaémbp@ SN 2005 7
can be ut i ¢apabbdofasing n'famm&rleﬁtomrthe weaining the abjee, tphas&ce dslythdsmlgm amforwhi ch an
extrenely goo control or Ie 1009% .c hi eved. A series
of benkt |+ 8E REbsuAF T T BiR Whn oS ST dadts ARVRG TR Sa0iR 1A

conpl et el yaccelerated coolmg process is achieved in the event of colllslons between the dry snow

particles and the vermin, the object, the surface of the object, etc.

Further embodiments of the new arrangement can be appreciated from the dependent

20 Patent Claims.

One application for dry snow particles generated in the unit, which are discharged from the
unit in smaller and larger sizes selected within a predetermined range of sizes and with
different velocities which lie within a predetermined velocity range, is characterized in that
25  the dry snow particles are used to cause a rapid cooling effect, which essentially executes
the control measure unassisted, in a control measure against vermin, insects, etc., or objects

or substances giving shelter thereto.

In a further development of the application, the smaller dry snow particles are used to bring
30 about a first phase in the cooling process, and the larger dry snow particles are used to

bring about a second phase in the cooling process following the first phase. A third phase



5 toxicity-free control function can be established. The equi pnent
concerned can consist, at least to a |arge part, of previously disclosed
equi pnent which represents tried and tested tecﬁ Eﬁﬁcﬁ t hi s context.
The equi prent for generating snow particles can dh conpri se one
or nore nozzle arrangenents and assenblies or tubes capable of attachment
thereto for the supply of carbon dioxide or sone other environnentally
friendly substance 10 which is utilized as a gas for snow generation. The
nozzl es, discharge orifices, etc., in question can have different
variations in length, diameter, geonetry, material, etc., attributed to
them A working distance between the nozzle and the controlled target or
its surf ace beatilized & atempeératurt Iminteangeplae, by mtan ofshitihat extremelggdodpr oven in

practice, e.qgd., di stapnce of 5- m Pulsed flows for the dry snow
particles %ﬁﬁmﬁﬁgﬁégﬁfmﬂﬁﬁﬁghgc?ﬂﬁﬁﬁmfgfpart|cIe si zes and vel ocities and
mass flows can be used to optim ze the equipnent in the context of

di fferent appllcatlons The, bal ance between sublipation and the sizes and
vel oci t i esAEFres |98 benefits; ig optaingd, fompyhat § é)rquqtlautkfe@rqgﬂms Ha completely ent
contexts. tbRginRhdeaBRRTRMctionas b& BenRMRd. ﬁﬁ@&du%eh(‘coﬁ&b%%ﬁ'cﬁﬂco%ﬁ farticularly
advant ageous in conjunction with controlling the af orenment i oned vernin,

i nsects, elewst to plgreeipprt,iof peavioysly dis¢losed gquipment whigh represeptsericd apddestedhei r

sui tabi | i t%chL&Bg}‘iﬁthk @orf?éxlf'efhe%&m)ﬁ&l@?dr %&ﬁrahﬂ"ﬁw\vﬂ?ﬁﬁﬂie’s Qth i%l pfcipekes it
possible to start the cooling sequence wt articles ich have a

f avour abl ecomptisetdne Aiprg notyés arangemerts endeasigmbliesfon bibes (Wh@bﬂﬁ thﬁad;mtl particles
reach L@ kb 6o LBAY oPHh MR Re of ARl dint o AhRIENPLiEAAY sleligubl | TR O
process is supp e jec arge sur ace, enperature
of whizh f\a}hﬂmsamhzedraesaugas forPsnbw \geweratibn. Clthk chozzbs pdischakige wrifikes, ety ihhus 25 be
formed above or in.conjuypctjon.with. the face with a di tion of flow
out war ds SO tcﬁ'é hevR P:‘;{L’@g.n! '?‘Fi'éawP%’?r Be[éngtﬁeélaﬂ%{?{t iBEQMA E‘&fef’a &Srbon di oxi de

(C2) t hatattsibiéd toakeas ,A wmngﬂrsancememameﬁdzkh@d tha g eritroliéd @@khra@r bon
suppli.ed by the unit,

di oxi de gas Jbeco articles are

t hese part“i“f,f?césca’\’/n\ﬁ‘f" IWl eﬁé’ggng H"E) diliat syvell poYsRi IRPragtics: r&yat 2and  wi | |
subl i mat e digentder 5-30Veh. Puiemloie f&URd %@nowTWclé/M dah bt &, DRALthCHEM: T T bute to
t he continued 30 cooling of the surface in a gnlflcant fashion, and they

wi || stibl inegicle sizes adeelgaibies,gad sy %owsmwgedawuw&metwp@wwa@e. In this

way the S%hthtpcﬁr&lff&érﬁsap hichfionSDYiR Ea?aﬁb@ﬁéfwéeﬁ' @blin{#ioh Qnd W §289884 Whi ch
i ncreases the rate of limation conpared with transport as far as the 0 9

JUN 2005 \gloylaf:sgétthe@amﬁlawp tiys bpmeinigingdhid ths sl fferent eonteziseThepyranggment t he sane
directi ON.4n§ Nid Qﬁplfcml fd rEigestion are particularly advantageous in conjunction with

controlling the aforementioned vermin, insects, etc., but it is also entirely possible to

20  envisage their suitability for use in other applications. The invention also makes it possible
to start the cooling sequence with small particles which have a favourable relationship
between mass and surface. When the small particles reach the surface, they sublimate
rapidly, and energy for the sublimation process is supplied by the object or the target
surface, the temperature of which falls as a result. A layer of cold carbon dioxide can thus

25 be formed above or in conjunction with the surface with a direction of flow outwards from
the surface. The larger the quantity of solid carbon dioxide (CO,) that sublimates, the more
pronounced the layer of cold carbon dioxide gas becomes. If only small particles are
supplied by the unit, these particles will soon be slowed down by a forming gas layer and
will sublimate further away from the surface. They will then not contribute to the continued

30 cooling of the surface in a significant fashion, and they will sublimate in the gas which is
moving away from the surface. In this way the small particles will move rapidly relative to

this gas, which increases the rate of sublimation compared with transport as far as the



situation, the larger particles, with a greater nmass in relation to the
surface, will find it weasier to reach the target surface and sublimate on
it. Once the surface has cooled, the gas |ayer above the surface wll
reduce in thickness and an increasi ng nunber of pamnti cm h 5 then reach
the surface. Particles can be bound to it in this \%ag éh mai ntai n the
resulting |lowest or |ow tenperature until the desired result has been
achieved. Situations which could not8 previously be controlled at all can
now be controlled by neans of the invention with excellent or 100%
results. The control periods can be reduced to 50%in certain cases, which
means reduced gas consunption and | ower costs. Anong ot her things, 10 there
is no | ongtengetesuxfmdwhem @uh}@pnrticﬂdsereemﬂﬁngdnmtdiwaﬁumdhm edultinger m n and

t he object os stro 000| A [ Ol edlllust t|v di ment of
an arrange fien, tﬁﬁl? ergﬁpg CQ'UC? 5% Bm}n t°tﬂhee e]} @E\Hﬁ

char act er i atiéras raaéh the &rgensuefactel am stlxlnhte be itd@ﬁfé rt}ndmedadaeahmuow tthe gas mul t aneous

15 reference to t e r awi , in which: Figqure 1 i]lustrates
PO R e A R R R LA LA %m‘?j"éﬁ‘@batl on of

dry snow pfdn feSdnehie s&rménmicceb ch1bd bélinY t& RO tRiS Wal Gh&@ Taiintadi ehar ged in
different sizes and at different velocities in a direction towards 20 a

target sur®aliBg lowestasdpw tratpeghirapntihthgdesired tept bys berni ashipveds PiyatiaRe e of
di fferent |iayers1400t E)R@xo%-l'f f)@&%trbﬁed' A9 Caf /i vf E&'&Bﬁedzby' thédiSbF@tes in

di agrarrmatl c formand in outline various ranges of velocities and sizes in
conj unct i onvepfianhwith éxcelteaher KPBarssulis. Thp pontrobpeariods dan be gedyesd toddPBHn 25

vel oc! | &% Af L §oR e BRU A Srp SRR s SRS ol dot Surf ace

or equivalent 1s’struc es in diagr ormand in
out | i e cuheress np @ngtrhmecchtb@ulmfct the edvirgnentvirotmdgdheayspmiopnd the ebjeat

conj uncti 8n V\.http t@golm ntrol of vermn, insects, 30 etc., by direct hits;
0 9 JUN 2005 5(19? ures 4 and 5 illustrate in diagrammtic form exanpl es of
enbodi nents of curves, where the curves are related to the new and

\F/)Ir gllvl ggz IC Ses?sp? ﬂglstratl e embo%lnllelnlt gts énr aafrtar?gsémgntdalng farlx %Jpllltcat&)g nthlc?xl exl%g'%e in side

the significant characteristics of the invention will be described below with simultaneous

15 reference to the accompanying drawings, in which:

Figure 1 illustrates in an outline drawing viewed from the side a unit for the
generation of dry snow particles, from which unit dry snow particles are
discharged in different sizes and at different velocities in a direction towards

20 a target surface, in conjunction with which the principal structure of

different layers on the surface is indicated;

Figure 2 illustrates in diagrammatic form and in outline various ranges of velocities
and sizes in conjunction with different areas of application for snow, which
25 velocities and sizes are applicable at the moment before the target surface or

equivalent is struck;

Figure 3 illustrates in diagrammatic form and in outline curves for the rate of cooling
which are appropriate in conjunction with the control of vermin, insects,

30 etc., by direct hits;



In Figure 1 a unit or assenbly for generating dry snow particles 1, 2 is
designated as 3. The unit conprises a nozzle part 4 and a source 5 of
carbon di oxi de. The source is attached in a previously disclosed fashion
to the nozzle via one or nore connections 6. The sngngggk;m% function is
previ ously disclosed and as such does not require e 8d 10
description here: It need only be stated that the nozzle operates with an
aggl oneration function, which neans #hat dry snow particles |eave the
nmouth 7 of the nozzle 4 in different sizes (granule sizes) and at
velocities selected with the help of the design of the nozzle and the
supply of gas fromthe gas source. The particles, which are snall at the
end 9 of t Hegure fhprebt illosirateidiagaminatis formtexgmpdsetoif binbodément of gureesLviBresi ze,

aggl onerate in the I t channel it is
possiblée to arrangeﬁ%?ﬁ}g b %egﬁot\g %etaggﬁé@lgusé}&s a?‘gcesses 10 whi ch
cause changes in the geonetry and anplify the alr t ur bul ence |n t he
channel , CQ neaqﬁstngtdtlmmgen%)c &8 <58l 1S eas& in size as they nove
out towar d&'8RE moulBSASE 9 AR I§’1art|‘c¥fl '8°988and, if necessary,
particle velocities can al so be selected or nay be dependent on the

el ectrical ‘ lied electrici 1 arrows

st c or u
T1°50' and Boriane! hudtaeuhbuitieehathE p Sioaternies Lkt Y pardid Ths 1 o o
particles, uﬁm&dﬁ{pnsddla%&le%a}t 4Gh& £ bArcd § oF @kHRf idiokias. Tha Bourdtisatiaéhed loCt €d Wi th
t he hel p of t he gas su g Characteristic of the nozzle design is thus
that the paevipey seéls%%w@ faghipp &¢ 816t nogzle ¥l o8 of moye cuMAtiges ¢-rBm PP nozzl e,
and three pagihi %;e&onlﬁs rdtto@Hdidcos] EndP G QUcH I Yot! etk Gfdiaiidd N
different sizes. It nus? be noted at this point that the Figure is not to
scal e, 18ut desprntion there. 2k ngidf drdy besteted that th @ogster enetsles vdihzaasagglomeratidnyst r at ed
wth disti r t rity.
Actuati ng aiube Il FEErkal @) Bhl¥aateifive by bl 7 oL LB ER  BireRn ]
princi pl e amest(grmumt)eanmauvnloﬁngmelectai thtpmhe&pcdﬂnlwtdesxgn oﬁthdrivezieamlct uating

devi ces, n and ve i ons p oprlate t he
el ectri cal Eﬁléprp Ongés %i‘ér*?“é% tg C sﬂfﬁz%’%ﬁ[;%c&heﬁ‘.‘gg 02 CI ties 11,
12 of the thjegtignobe §det uhey e&nb:h&man@;anﬂlé sle@ragg)@neaﬁe aedheemaﬁﬁbl depetiedi Ng on t he

object to be cantroll ed .and the effect, t her eb 9 JUN 2005
o Tet b, ek B et eReLine Paisiie § st anbuher Tt oS and i EREID) » 3t ho
mout h 7 of whibe caieZehhizes inhigedetryPdnd Ambify @Rtair k& bulbrte ih@e tHahnes twhidhi ve

enbodi nrent the nozzle.is ained in a nore concrete fashion at the surface
18a of t he™gags gt the pafticlesfap dcreasern sige #sfheyiRove gitipwirdsthe mgwl/ofthe . obj ect ,

etc., wher go ¥R Phritlelsze® hnde GCH4BAYLAY, | béticle OdlocHiRE BA LR R RIQKPH mayHae

dependent on the electrical charge, e.g. static or applied electricity. In Figure 1 arrows 11

20 and 12 are used to symbolize different discharge velocities for two particles, which
different discharge velocities can thus be selected with the help of the gas supply.
Characteristic of the nozzle design is thus that the particles have different sizes as they
emerge from the nozzle, and three particles 13, 14 and 15 are accordingly illustrated with
different sizes. It must be noted at this point that the Figure is not to scale, but that the

25  differences in the particle sizes are illustrated with distinctly different relative sizes in the
interests of clarity. Actuating devices, e.g. push-buttons 16, 17, are also indicated in
principle on the nozzle 4 in Figure 1. Upon actuation of these actuating devices, the
agglomeration and velocity functions and, if appropriate, the electrical charge, can be
varied so that the sizes and the velocities 11, 12 of the dry snow particles 13, 14, 15 can be

30 selected depending on the object to be controlled and the effect to be achieved thereby.



5 di stance between the nmouth 7 of the nozzle and the target surface 18a is
designated as A In an illustrative enbodi nent of the invention, this
distance A is selected within the range 5- 50 cm It is known that the dry
snow particles are capable of changing in size thr OL{gE Hgﬁ gl oneration
function as they travel towards the target surface 18a. sﬁg evi ously
disclosed is the-reduction in the velocities 11, 12 as the particles travel
towards the target 10 surface 18a. Fiigure 1 shows how a particle 20 with a
velocity 12 has reduced its velocity to 12' when the particle assunes the
position 20'. In accordance with the invention, control of the target nust
take place with particle sizes and particle velocities that are defined at
or W t hi nIicoljufdtiam etth e applicationdif Git amice tieussembly3, the aivul7%f hemozkhe si zes of
the particles af or,  w ﬁg'lﬁ hhq af arenent.j oned di stance aye thus dependent
on the att 4 HEY APtk Sndhe IBSTHCEFRYAImEAING Ol tSrdmediisi § MRTS on

function desgreiebRshidnedtane sdrf€e 18 OFCIhE Yargdh. The twigbthdahl Helig thedfold dB al S
dependent on the djstance A and the discharge velocities 11, 12. The

control  f EHREFADIROEEHN S nidiersevyBiR| EooTcRpEMEAIAR BnvRE: F dFerénitconed

di schar ge Wghebbtved tROWodth ® of B RIZANBRIhAREH setrel HAGEImAD Kagre 1 al so
illustrates | ayer structures of sublimated d;%/' snow a_rglllcl es. A part of
the surf adkillygutiveembrdimentind s izmentionathis digtancedf isge vithin deiente where
smal | partikgles: 2% A g ; | | ly and to
subl i mat e irmedf ately on?t{]% %T%ogp%ggzl}egﬁ%:c?ﬂdakﬁlﬁoggﬁg%o ifn%%glﬂf%}rr%setructure or
gas barri eegghmeration funcinersethesh gavel biviardattheo targeh atrfabea 4825 tAdsot weviowdlyr ect | y

agai nst the _surfa has..conti nued. f o certain ri so, that | ayer 23
o the 25 BEIeRLR TR ERBEON OER RO T BB b eed,| e 26
27 ar elabl arfae 18h.rHidees T shews higypeparticly H0adth aAdlaciof 12thaerelwydits bty tog f urt her
constructi f the Layer. After .a tiye, th | ayer or t.he barrier assunes
a thi cknesgpt“_'%ﬁwg? %“?‘ﬁ ASTPREES I‘heﬁﬁ?tﬁnt&bg& aﬁf%gaﬂﬁe "V%‘H’b"é‘r‘“’%‘?ﬂ?’é c?“(Sro{oefxec ute an
effective mﬁwr%en@u§tmtpiwaw?ﬁ phgge Eig&;gﬂ% 8:&&11:1%5 aa@li(tiwaiat &eeﬁaﬂa@m}r In this
position the |larger partic)es : , 1 take over the cooling
function. WéﬂPéﬁ@%ﬁefgmqh&%@cea%%ﬁamdécr{l-rﬂﬁw@ewf theparticles & Per nass, to

penetrate {fign ikt skRpesliohay Bistarted’ ardhub REpeR®HT bethe2RtBhirde® agfistkGatRyer the
cooling function so that this can continue at its rapid speed. The cooling

functi dn chinctionaad/asen thsrryblineation fungfiop descrived belawt Ths vslesibicas or witen thet he smal | er
parti cl es_Bes Jhbpeii onlthe AIAMICIE ahd'he REfIRIe W cfoBiibd 1) 1h UTiel doftlorl 1 @ T 1 st

phase or an initial phase, wher e arger particles take over the
cool i ng sefjustiae ean thusshesvatieshdtppiding on thetafardmentined dischatge vélpeitis and the

aforementioned distance A.

20 Figure 1 also illustrates layer structures of sublimated dry snow particles. A part of the
surface 18b is thus shown at the start of a cooling sequence where small particles 21 and 22
are able to strike the surface directly and to sublimate immediately on it. The designation
23 sﬁows a layer structure or gas barrier structure where the sublimation that has started
directly against the surface has continued for a certain period so that a layer 23 or the

25  barrier has begun to be constructed. Small particles 24, 25, 26, 27 are able to strike the
upper surface 23a of the layer causing further construction of the layer. After a time, the
layer or the barrier assumes a thickness t where the small particles are no longer able to
execute an effective cooling function of the target surface 18a; see above. In this position
the larger particles 28, 29, 30, 31 take over the cooling function. The larger particles are

30 able, thanks to their larger mass, to penetrate the thickened layer 23’ or the barrier and to
take over the cooling function so that this can continue at its rapid speed. The cooling

function can thus be considered to operate in two phases, where the smaller particles



phase. These two phases are followed by a third phase, during which the
attained tenperature is nmaintained. 5 Figure 2 contains a di agram show ng
the sizes and velocities of the dry snow particles used in different

applications. This shows a first area 30, which is it € r use in the
food industry to nake dry ice, where 31 is an areaﬁﬁcjgﬁ nZd%e f ood

i ndustry for cooling and freezing food, and 32 is an area used in the

cl eaning industry. The designation 33%indicates 10 an area that is
outstandingly suitable for use for pest and insect decontam nation or
verm n decontam nation in accordance with the invention. The vertical axis

of the diagram .indjcates _the sjzes Q_dl aneters). of the gﬁ‘?/ snow particles
in micr omePBYde 815 PImaggeaRling inetion 4t & figst Phasgof HilnHish phashaad WA dheof t he

di agram si m‘éeﬁg&{xﬂcléhﬂ&’%ﬁeﬁh@%oﬂﬁ‘g SqheAdAh 'atsgb’ah@p%@-l“ﬁuch i sV @ei ties in
ms that nmust be used for the dry snow particles in the various cases. The

15 ar ea 33Phas@sThgse mephqq@ yE Apllgwed iy a dfordnphapep dring avhich Ahengitaipadef er abl y 50
m cromet er §nimerature ¥ hai jhe velocities lie within the range 1.5 - 150 nm's,
for exanple 57100 s It must be noted in this respect that the

af orenenti oned sizes and velocities are related to the sizes and

vel ocities cent to the
area desi ghatied “ybiss SR BB e ol R i B 62 Bl nd o el QL ATE

i ndi cates tnhhffermrpmhazttmne TﬁlSlshovmﬁe&rstlama 3Anehithhis shitnblezfondsalin tieifeod | ndi cat es
the tinme h, The Fi Ir sh exa errd'llutratlve

enbodi nent “d‘\‘/a‘{ér‘ e rr‘,éon ‘ae %esatus%i m%og mfl ryfjor?/og 20 ghows an
advant ageofieezing fdod)wpd BAisean aed msea,m lhh ele:mﬁlgﬁrﬁiestt}'f TWﬂeabnamyﬁomdlm@ar ded as
startingfromr%mte%gature eZSZLHg dflnal coolin ng

t enper &P ur & HEQIPE Qiptandiy 2’:5“‘?%1? °é>‘8%? RESt apLINE eﬁﬂ“ﬂﬂ“‘t“ﬁ%mi‘ifﬁ@ vernin.
Thi s raéI ef @d‘coxftﬂﬁlﬂmon dn deSor®ARARItE, the nwédﬁe?] Cﬁfeevdﬁicafaaﬁk geahe hiagramof bei Bg f
execut ed for, in the case of a direct can be o
the order Hfhc?f%? tg%s‘éeégd‘met?s)rﬁf\r,{@ gﬂl‘ﬁ'@ WORRTICHeR P RHCFaRaterson ?ﬁ’é "«EE'B'I‘H ng rate

| evel s out scakl 88 tHehBritdnfil alls ofAREldinRSh siRlad{BdhoWR1aREdn afifritBmicakdlai N

predet er m ned tine h'-h", for exanple ca. 3 sec. or nore after_h". The

curve 30 3tevelpsifies inypisdhat ﬁ@stcbasléed\ﬁﬁébeedrasrewamﬁ&s pthevasipusxases. Bigj sts. Thi s

i s assegi afefiet Bithin tﬂecmrrmgglw mf(:#&ﬁxe&en%'IQ%xﬁt;}}E@ra‘Bl&@M&&Hétérﬁﬂﬁer ature to
-10C. The differences indicated in accordance wth gure be

regar ded ammpidily valogitipyi vaipinsthe gngerles - Bas, forgxapmieland @0 m/solt mwm 2005

be noted in this respect that the aforementioned sizes and velocities are related to the sizes
and velocities of the dry snow particles that are present in or adjacent to the area designated
by B in Figure 1.

20
In Figure 3 the vertical axis indicates the temperature T in question and the horizontal axis
indicates the time h. The Figure shows an example of a preferred illustrative embodiment
where the cooling rate must be 15°C/s. The curve 34 shows an advantageous cooling rate
curve, the course of which may be regarded as starting from room temperature, and the

25  desired final cooling temperature may be ca. —30°C, for example, depending on the type of
vermin. This rate of reduction is capable, in the case of a direct hit, of being executed for a
period h’-h”’, which, in the case of a direct hit, can be of the order of ca. 3 sec. — 1 min.
The cooling effect or the cooling rate levels out after the time h’’ and must be maintained
for a certain predetermined time h’-h’’, for example ca. 3 sec. or more after h’’. The curve

30 35 illustrates the case where a cooling rate of 2°C/s exists. This is associated with a
lowering of the temperature from room temperature to —10°C. The differences indicated in

accordance with Figure 3 may be regarded as being attributable to the case in accordance



12 with the invention, see curve 34, and the case in which the invention
with cooling in two phases in accordance with the foregoing is not
utilized because the particles do not exhibit the right size or velocity
for the initial sublinmation and the associated execution of rapid cooling
to be achieved, but the small particles are al |l owed]td &t 200% to bonbard
the 5 constructed | ayer 23" or the constructed barrier; see curve 35. The
i ndi cated exanples are attributablel2n the first instance to direct hits
or near msses. Shifts in the tines are obtained in the case of indirect
hits, although these are significantly better than in conparabl e cases
with previously disclosed equi pnment. 10 The cooling effect in accordance
wi th the i miththeiioveniian, sdeesrvi 34, ané the sabe lity whiblethe d@vetion ivath caelihg istwwes of t he
snow part | gles in SALATRE St (bl SAN nd TlE AGGc: G AR LARRN LARSE
velocities " 87268 are exedd e Tor oregoing with
di fferent émmdi smmrs'eland' for/a:r: firatial arbﬂ;mampnlaedlgterassodmmdremeuuongaémmt ry,

mat eri al s e ntr vel ociti Si zes of
The Snow welifi o Yo, SRR b B9 sl pdferS e ABR AR corifle Bbbo e

opt i mal scoednsthgteddayactB’ @y thd culiiradiedbagies séeharvp3b. nrhepﬂilca&bjem}ﬂese:e In or der
to optimze .coplin means Qf_the invention to ensure
that the Ié‘PH’EE‘l?‘ ‘g’%f’ﬁi ‘ESt?ﬁ&gE’ di“§°tk’§ﬂf’6%?"ﬁﬁ‘fsé?§ Shaftsig edimgs 4& OWHEG pl e as
close to thahssksd XGRSt HSSRhAUR tHede 2B bigntTRarl§ et thak! irf RGParabl¥bdseh 1N this
way is covered with a |layer of rapidly sublimting particles in accordance

with the f8ﬁ%@8WW&b”B§Bﬁﬁ§§“PW@“energy for the sublinmation process is taken
for the nost 20 part fromthe surface in question, the cooling produces the

i ntended effective control. The snow construction effects referred to in
the foiBgolbrpoeling effect dmesaerdnse Wishiths vertiar isths influgnsed bithe eddasitiseandcan be

execut ed i 9, 8R¢ BRHRPhafi AN Andd AHONGH ot R IrEmSHDAdaTRIbAE P ocess.

In conjunction wt sting o the I nventi on, e 1nventors took high-speed
phot ogr aphendesizes brorexechied dr geaprdangn dith melfm@mm\w&l differemsrebodipents angll es and

det er m ned, fHgin :f gth,zﬁénﬁegé?d e\éﬁL@P&n‘i{eﬂﬁs R, hg%éslnu&gi?;é%%%fo‘?nﬁe@%d arget

surface or equivale goUr neasur ene ormed in the
tests in ctwmputide siess ofitttelsnevwitsio rtlfeame ofdlcathdamtaaxmg@mqe wihethe Flvglmloe, 3. The
Si zes, gelg har L i.nked directly

n thi2 V\ﬂn%n}al g({SoHanls SRRGA GDNGE nRbes }He upS 18a1 (Fc?ée%ﬁve_ or%er {% S t1 K8

nperature an cool'i ng cap y. Different
types of aqmp&mg, amssmié by mearp af the divergioner edsurel thart thé lagpest p#ssibm’ryaspmor cool i ng

AT W ST AT T T S N ONCEEI
concei vabl ghitthiat this keayli@ Egerep avithiaClhyRf oﬁfa@drgrsﬁv&qﬁmnugopmmSnﬁaedordam that nore
rapid cool vivfghgthic %oregoing. Because the energy for the sublimation process is taken for the most
20  part from the surface in question, the cooling produces the intended effective control. The
snow construction effects referred to in the foregoing can be counteracted so that the
cooling sequence can be executed in an optimal fashion throughout the entire sublimation
process. In conjunction with testing of the invention, the inventors took high-speed
photographs at short intervals and followed the different particles and determined their
25 sizes and velocities as they approached the target surface or equivalent. Temperature
measurements were performed in the tests in conjunction with the surface of the target; see
Figure 3. The sizes, velocities and appearance of the particles could be linked directly in
this way to the temperature and thus to the cooling capacity. Different types of appearance
of the particles were identified. A very poor cooling capacity was present in slow particles,
30 e.g. particles with velocities below 1.5 m/s. At very high velocities, on the other hand, it is
conceivable that the large particles are broken up on impact and that more rapid cooling is

achieved. Particle velocities exceeding 150 m/s are not considered to be suitable for a



achieved. Particle velocities exceeding 150 mis are not considered to be
suitable for a 0 9 JUN 2005 13 variety of practical reasons, since flour
and insects are displaced and undesired scatter and contani nation are
likely to result. The substrate is also adversely affected by wear, and the
personal safety of the decontaminator is reduced. V@ § SURl 200articl es,
e.g. particles smaller than 0.05 mmin size, have been found not to be
capabl e of practical application in tA@ 5 context indicated in conjunction

with the invention, as their useful life is short and the practical
decontam nation distance is limted. The surface of very large particles,
e.g. larger than 3 mmin size, is too snall in relation to the nass to be

capabl e of ewisf piactigal thasonsesiene dlpurdnd frsestst ang djepflacediaridamdesaeniosgateudridi ci ent | y
rapidly. Furthernpre, t il | ar enetrate into
cracks and are ngggsna%rgiége?%tglr%aﬁ'?&g‘?’ﬁ%trage;ggltrs\ggdr‘fﬁrﬁ%y ?f?\ec{fgg ?Vagh%ngtthv?/i th Figure
1 can be i npérsvhiledfety of the écmeamipaer it reduved. iYerycmall partidlespag.whrdtiblesssnratieri ng

conveyor. Alte tivel he.,arrange t, can,.be executed.in.a. bile
f ashi on andlhﬂ'%é‘gé1 i & %2365 B%’ﬁ& e%’o%?@x‘f%g ?O\A}?]ee?agab?%%tepﬁ%cﬁﬁ%l é’pﬂlégﬁ’g 't g]% nove in
rel ati ons t conteheintliastefein @hjunidtien twdthghd insentibrg @e theifhrefeiolifle 41&hoit and sed 6 can be
fixed or can acgonpany. 15 t nozzl e. e connecti line 6 can be flexible
or novabl e Brﬁﬁlcéaqgg’ﬂg}é&gﬂf{‘lgﬁ‘f:e ’Pé‘fmt%}g‘?ﬁ?f &eeo §eré%§’émﬁlfs’ §EnfBYr. Figure
4 shows an ewaBpie infize) id RERALIAINTRtiHioMEe Bfss 18 86 bipable o CordikctinggRct |, |,
etc. The horizontal axis_ 37 indi éia,tes the tinme, and the vertical axis 38
i ndi cat es t FST8Y 8hihe taspsh safacerpyeay syiiciertyrrrrifly- fugasperesthefmattitles #819Por egoi ng
causes coo0l jafid td fRendrafelfith BabksbAIRE AR MERLROD (€. 9. 30C as described above)
to take gl ace along the part 36a of the curve. The insect or simlar emts
a heat #_ sponse at the aforementioned tenperature 36b which is opposite to
the cool i ngp{uifehidineRdatbnifite VinURURE o chR 6k bR in F9Pholilh U ve. 25
At point 36d on the curve, the heat Tesponse has reached its nmaxi mum val ue
and begi ns tanjundioh siiti@, meying cpuierer. SBmatively, ik amangement ge by ekieptedtio at he
'nyent! on, }rxg\?letf;}h%gaﬁ) eFin a\‘\glsmd Rtextd Qgérgﬁxh%gzz ntepds% }n)ove @Hl?latiotae .
mai ntai ned Unt il Lhe af Of ementi oned raxi mum has been passed; 1.e. until
the ti me wherhgtaigettor B@aarget stfage.Clithe equifyaayt fend Ttea teifixsd oa@o jpteeuipanyenper at ur e
occurs h;" d-th i .or .conpl gt i,on_ of i.rd, ph i s indicated
by 30 " t;he g%zgﬂaréeog%n:ﬁ%grgg I%;?e % %Hx q,ﬁexllb(li])e pr ra&\l},agll% ?&1’5‘ it bd ex%aﬁed, Yor

example, as a hose or similar.

Figure 4 shows an example of a temperature curve 36 measured for an insect I, I’, etc. The
horizontal axis 37 indicates the time, and the vertical axis 38 indicates the temperature. The
20  control measure shown in the foregoing causes cooling to a certain temperature 36b (e.g. —
30°C as described above) to take place along the part 36a of the curve. The insect or
similar emits a heat response at the aforementioned temperature 36b which is opposite to

the cooling function and gives an upward-facing part 36¢ of the curve.

25 At point 36d on the curve, the heat response has reached its maximum value and begins to
subside; see point 36e on the curve. According to the invention, the third phase, which is
indicated with F(t), must be maintained until the aforementioned maximum has been
passed; i.e. until the time when point 36e on the curve begins. The first adopted
temperature occurs at h’’”’, and the time for completion of the third phase is indicated by

30 h’’;seealsotimes h’’ and h*”’ in Figure 3.



0 9 JUN 2005 14 The cooling rate /Ft after the critical tenperature 36b in

Figure 4 is shown in Figure 5. The horizontal axis 37 in Figure 5

i ndi cates degrees/nmn, and the vertical axis 38 shows Ft = tinme. The

curve 38" shows the cooling rate as a function of F{U' I Igi %ﬁ@ s 4 and 5,

Ft thus indicates the tinme for which the critical egrvm t 36b nust be

mai ntained in order to be 5 certain that killing has occurred reliably. In

spite of the |ow tenperature reducti okdrates in accordance with the

Figures, the effects are excellent in the case of direct hits on the insect

(vermn) in question. The designation 39 in Figure 6 is used to denote an

i naccessi bl e control point which is 10 capable of being controlled

ef f ect i vel yThgicpeling pase E’qeﬁepﬁ@mnmtﬁemwra@e dbbda Figare; is shownén Figyre &rikheon

i ndi cat ed t b corrprl ses

the area g%@%dl?ﬁ%?zg{t@{%g%ﬁg&dde gsr/fgiﬁ{ %ﬁtlﬁél%ngc%géﬁw g}o\ggpg

si tuat ed aftines The guve/38’ ghbavs thncaolmsmteiw aafuprtipn ofiRtbindugmesidsing §, Eth@sar ea turns

of f, for exa end t he i.pment 40

IS capabl e '0 alélegtﬂ%\eli%?l%rn&'%r %ecﬁ'maﬁfr?p%rahri%%m %Ynt gdl{:lé)ﬁde our dust,
noul d, i3rpukitiin €ést kilidg h&stqccurred,{mheﬂﬂy daspiteakthe dnmtanpérat\AtetreductmneMes)usl y

dlsclosed met hods ad ran nor e |ff cul t te k||||n of
Mnaccess! bl GeobpreTind EEfiEn rsteds moecdlep b daof APEUE PR BT Sn. whi ch
shoul d be (eapablmquedtioaount eracting or elimnating the devel opnent of
resistance in the vermin. In one 20 and the sane nozzle, the energing snow
particles exhibit the sanme discharge velocity as a rule. Very snall

particles dimsapfigation0s9 il Bgad@lioiRa & Ao h ingcdimie ool poirwhidieis di stance
A. the particl es norrral IP/ 1reduce in size and velocity during the
ro

afore i oA (A esfiectively vithsthe saipment 40 digeqordapogevith Yighar ge
velocity i sn@ﬁﬁ&ﬁh(ﬁ&tédcgyasoncawm&rgaﬁe'e/@hé/oﬁemnl uesRo! »ﬂl&%oeﬁ fheAs far as
the size of the particlés is concerned, these q5 can ri buted between
M ni mum andeeeay ifindicatediby b fesigattion fLand the omg 3his élliq‘afeéla@‘?ita C“@P 41, vianges can
be attri but r arge. In
principle, \’??Chlagﬁﬂggﬁs&o\ﬁ%ymgﬁ}e%n%g%unh{gg?hgﬁexgnovvk) '(ta :cgﬁ{atgqg%hfcn‘ggl um ki nd
do not par twhidhghg equipmanttdf és Oembquﬁgctlmt@nels@ph@t)olfl'he i nvention is not

restri Cfaﬁd to the illustrative enbodi mrent shown above by way of exanpl e,
but may "be subjected to nodifications within the scope of the foll ow ng
Pat ent The part 41b can harbour dust, mould, impurities, 42, etc., which can make control with

previously disclosed methods and arrangements more difficult. Absolute killing of
inaccessibly situated vermin 43 can be achieved with the invention, which should be
capable of counteracting or eliminating the development of resistance in the vermin. In one
20 and the same nozzle, the emerging snow particles exhibit the same discharge velocity as a
rule. Very small particles disappear or are agglomerated during movement over the
distance A. the particles normally reduce in size and velocity during the aforementioned
movement. Where the distance A is small, the discharge velocity is selected to be
comparatively small, and vice versa. As far as the size of the particles is concerned, these
25 can be distributed between minimum and maximum, in conjunction with which different
size ranges can be attributed respectively as small/quite small and large/quite large. In
principle, it is possible to imagine that snow particles of a medium kind do not participate

in the cooling process.

30 The invention is not restricted to the illustrative embodiment shown above by way of
example, but may be subjected to modifications within the scope of the following Patent

Claims and the idea of invention.



Clains and the idea of invention. 0 9 JUN 2005 15 PATENT CLAIMS 5 1.
Arrangenent for producing a cooling function essentially for the purpose of
controlling pests or insects in or of a target or a target surface and
conprising an activable wunit on the one hand with agrr;gz’}{ljﬁz ezgp]@ngemsnt

havi ng one or nore nozzles. (4) which exhibit one or re di scharge
orifices (7) so arranged as to be capable of being directed towards the
target or the target surface at a distt&nce (A), and on the other hand a
source (5) 10 of carbon dioxide or some other environnmentally friendly
substance, connected or capable of being connected to the nozzle
arrangenent via one or nore connections (6), that can be supplied to the
nozzl e arrangenent for the generation of snow particles, characterized by
the follow ng conmbi nation: 15 a) that the nozzle arrangenent and the supply
respectively of the carbon dioxide and the environnentally friendly

subst ance aPATENT @h43dS and sel ected to generate snow particles with

di fferent discharge sizes and discharge velocities; b) that the nozzle
arrangenment and the supply respectively of the carbon 20 dioxide and the
environnent bl | y fri efgingersent §ir arndecimgragoslmg dunciongssbntully fereheptmeg ofat t he

af orenment i On(ﬁg lgi St atn(c:)g.n%e,g\) o @s (Lo g‘%gertat & sréral I e({] snaw arti.chps
occurring cTOERMEPERHE ™ErJRt WPt HEVET DEEE SR R hI T PE R LT ¥  Svel oci ty
range, Wwhi cinitsstinght efie BandWvithad hdzele @srangemerd Ravingbrel i@ lmdpd aceled {4) twhichr api d
cooling function, performihe princjipal cooling by a process .of

subl i mat i oneXRPLong pr IBf’irethF]éﬁacr%ﬁ ‘feSC)d7PT°I‘Fém’t‘g§? Q%?" @LﬁaPaz?Eee?fcbﬁﬂé dyected)  hat the
nozzl e arr aR@aaeht tagRtordthetagedpifite hESINRGES (AG) Md 6h the BReand @ Bourdi(HXi de and

t he envi ronrrentbal l.y friendly substance are so arranged and sel ected, at the

af or emeh? i offearoen dpxdeer sems othgrenyigongmentalivfgndly,substance seppesisd oricapaBle occurring

cl ose to thgtbefn@EdBbctedtd tHethozdldarAin SR QAHERB br ﬂb@%@nn%&loh?(@%,%t bdhevel Ni ti al
phase, performthe principal 30 cooling b?{ forcing a gas barrier formed at
@

the end of updief g the apzzsacenecaset By /thy aenstahien of fgow Rartielesaahagrsterized Bar get and
the target guffiasHe Wnithatibe hel p of its masses and existing velocities at
the target and the target surface. 0 9 JUN 2005

15 a) that the nozzle arrangement and the supply respectively of the carbon
dioxide and the environmentally friendly substance are arranged and selected to generate

snow particles with different discharge sizes and discharge velocities;

b) that the nozzle arrangement and the supply respectively of the carbon
20 dioxide and the environmentally friendly substance are so arranged and selected, at the
aforementioned distance (A), as to generate smaller snow particles occurring close to the
target with velocities within a selected velocity range, which smaller snow particles, in an
initial phase of the rapid cooling function, perform the principal cooling by a process of
sublimation near or on the target or the target surface; and
25
c) that the nozzle arrangement and the supply respectively of the carbon
dioxide and the environmentally friendly substance are so arranged and selected, at the
aforementioned distance (A), as to generate larger snow particles occurring close to the
target, which, in a subsequent phase following the initial phase, perform the principal
30 cooling by forcing a gas barrier formed at the end of the initial phase and by penetrating in
towards the target and the target surface with the help of its masses and existing velocities

at the target and the target surface.



16 2. Arrangenent intended for controlling pests and conprising a unit on
the one hand with a nozzl e arrangenent having one or nore nozzles (4)

whi ch exhibit one or nore discharge orifices (7) so arranged as to be
capabl e of being directed towards a target or a 5 ten;ge f’ rface (rel ated
to the vermin or accunul ations thereof), and on the h\;w source
(5) of carbon dioxide or sonme other environnentally frlendly substance,
connected or capabl e of being connectl€d to the nozzle arrangenent via one
or nore connections (6), that can be supplied to the nozzle arrangenent
for the generation of snow particles, characterized in that the nozzle
arrangenent and the supply of the carbon dioxide and the 10 environnental ly
friendly substance are so arranged and sel ected as to generate snow
particles, preferabl xgg{ ¥in & HEnBEH fh c%h@ogung%stsdanﬁfc&ﬁﬁrﬂhg%'um& febfct ed

W t hin apredetermn size range and di scharged via a respective

di schar ge ohinfliwith ampzzlecamangemgnt hawsg:Mrogeore\nemﬁe(Q)wsch@alrulalbm@ opfnotsei ng

det er mi ned | e and/ or
di schar go. odipEoRRRSH 45 phrlledls S B LR, AbehlfkaanBibi PugBlas, 200
is/are 15 stargat maﬁa@e(df;latat toahswrmmcarchcca:mhttlén&)thdyeﬁ)mw the ottespamdtai ve nozzl e
o DR T b e 85 DR SR A o] B5eads 10 covee
snow parti cbempabterdfibeing Emmé(ad‘dgethembzdld’uiraﬁ@mglﬁtwmfoaﬁﬁreaimnbetloﬂe(60I es
within a se|ecte raneof eocties and, .in the seco hase he | arger
snow parti cl'@sca: g5 ¥R b?ddgst %8??} ewaﬁ%eﬂ@'ﬂa@'égh BFNERYON; ?’?glp"wp‘?‘?ggg Sby t he
smal | parti ¢lafasteddd ip@mnahée edzelelaﬂax%anénownﬁlssubm of the @arboradickiddund tirr get
surface, in conjunc n ich a prlnC|paI cooling velocity is brought

i 0
about byOt h@‘vgﬂ’ﬁTq‘@iysﬂﬁwyp%‘PftWFéﬁe wxaenssdngdi sstsctsd iah de gEleratsodng in  the

first phaseparild, fR¥felah§ dhyodno® pasicedVoP kit sRes Q'/I%@t@ﬂ'WItHﬁ ad fi@ieRimingl pal
cooling in the second phase. 25 3. Arrang!raxnent or executing control
gonen

measur es agﬁ%%@pge\/é?drrfiﬁcf@rg@%éFa @i Tewpegtivy dis ifice car| §ozelp 2t SFREESs gi vi ng

shel ter 1o {gieEihihe o OBk dabind by ShebdrdloriO of WARIEATIORS roofeing f10Ur),
and COI'TpI’I Sl ng on the one nd a nozzl e arrangerrent havi ng one Oor nore

nozzl es (4)nazpp enl/andicharge Qﬂf’ée ¢nd othas thi noeaieds) ged/er dischares onificp(skig/atgr r anged as
to be ca abéoean%ged b NG eddd £6L @Y bbiRUATHSrelpdGivY %BEHéBn%g ds@erePBiifiet at a

di stance (A), and on the other hand a 30 source (5) car bon di oxi de or
sone ot her @dﬂqt@\g#@nﬂalt&&etwrﬁeﬂ@Spos‘&sbsp@mlwﬁme@mlne@tf@mamw@wp&bl e of

0elng connefiid 8rdbohd\BEALBAAELANIGHRIhe bt QBR 1Bbot TRES. SOBRAAL! ONS (O).

that can be supp e nozzle arrange e generation of snow
particl es, within a selected range of velocities and, in the second phase, the larger snow particles

force a gas barrier generated in the first phase by the small particles and penetrate in
20 towards the target and the target surface, in conjunction with which a principal cooling
velocity is brought about by the smaller snow particles executing the principal cooling in
the first phase, and by the larger snow particles executing the principal cooling in the

second phase.

25 3. Arrangement for executing control measures against vermin either directly
or indirectly via objects giving shelter to the vermin (substrates or similar) or substances
(e.g. flour), and comprising on the one hand a nozzle arrangement having one or more
nozzles (4) which exhibit one or more discharge orifices (7) so arranged as to be capable of
being directed towards the vermin and the object at a distance (A), and on the other hand a
30 source (5) of carbon dioxide or some other environmentally friendly substance, connected
or capable of being connected to the nozzle arrangement via one or more connections (6),

that can be supplied to the nozzle arrangement for the generation of snow particles,



U 0 JUN 2005 17 characterized in that the nozzle arrangenent and the
supply of the carbon dioxide and the environnentally friendly substance
are so arranged and selected as to formsnow particles which execute rapid
cooling, preferably dry snow particles, with such different sizes and
velocities in the vicinity of the vermin and the objettyUihai(ihe snaller
snow particles first 5 bonbard and sublimate on the verm n and the object,
and then the larger snow particles pehetrate through a | ayer caused as a
result of the sublimation and reach the vermn and the object. 4.
Arrangenent in accordance with Patent Caim 3, characterized in that the

10 velocities relate to actual velocities respectively at the vermn, the
obj ect / obj edtragerizbdinahat the fvezle eospenzneand ik swméy eﬂﬂ:sbabmx&lioxdmdnd thet hat one
or nore nozzles aor, on mor.e di schar S fo t he snow, particles
is/are arraerllléléo ema@'% (ﬁ}f HaE PR ET edﬂg‘ nafsl S e?acS‘éd i es by
means of t hehith m«mt@rapmamgj meﬂaablgelrwabmpambles withsuch dlﬁ‘éremrsgesrmnt in
accordance da i zed. in that sel ected
Vel oc 11 s Vool veigey e tpriacdd e ABRT T el e atR AR i deen + he
respectise maﬂdamawlmatedmsn&&rngia aperiobctaidd théetht drge now pdrdleget surface
i n question. 6. ang nment 9 accord%nce th Patent Claing 3, 4 or 5,
char act er | ZRSBetFal zwhta aer aped gt fesylte maeped seach e Yemnggd the api d/ f ast
cooling by gpefating with two sequences, whereby, in a first sequence, the
smal l er snow particles (dry snow particles) execute the primary cooling
and, in a second sequence followng the first sequence, the |[|arger snow
particl es have t akenyaxeimdifil RAREHLLIEdhl ClIBRY, BARALLAS afPgEi no. 25 7.
Arrangenent in accordanée wth one or other of Patent Clains 3-6,

char act ¥t i zsicities rehtst to tablual svalovitigranespeatively agﬁ)ne'mamedhq WJQCHebmnﬁltrfacedmm st of
carbon dio her of
Patont Ol ar g opsBhE g g ublrBPRIT e b FRER HRREEr Ut By BREARBE T
primarily gwpenifigsder taﬂsﬂo@r palrmkqsos/aryarfrmei in(rder JdMietGdE thd BstOnenfignedngenent i n

accordance characterized in that
the unit i vaisogxﬂg,ﬁ) ar?ﬁ'és %he“o%e(glnforecgicgar%ﬁvfel‘onﬁgnt sizes and velocities to
15 5. Arrangement in accordance with Patent Claims 3 or 4, characterized in that

the selected velocities are capable of being determined with the distance between the

respective nozzle and/or discharge opening and the target or target surface in question.

6. Arrangement in accordance with Patent Claims 3, 4 or 5, characterized in
20 that the unit is so arranged as to achieve rapid/fast cooling by operating with two
sequences, whereby, in a first sequence, the smaller snow particles (dry snow particles)
execute the primary cooling and, in a second sequence following the first sequence, the

larger snow particles have taken over and execute the primary rapid/fast cooling.

25 7T Arrangement in accordance with one or other of Patent Claims 3-6,
characterized in that the snow particles generated in the unit consist of carbon dioxide

snow.

8. Arrangement in accordance with one or other of Patent Claims 3-7,

30 characterized in that the control measures are primarily gas-free and/or toxicity-free.



the (dry) snow particles which, principally in conjunction with direct hits
on the actual vermn, bring about a cooling velocity wthin a range of
3-30C/s, essentially with a value 5 or values within the range 10-25C s or
ca. 15-20C/s. 10. Arrangenent in accordance with on@ Q)rJUﬂ hggQ®f Patent
Cainms 3-9, characterized in that the unit is arranged with activable
conponent (s) which deternine the different sizes and/or discharge
velocities of the (dry) snow particl es8by adjustnent of the 10 forn(s) of
the flow channel (s) in the unit and/or adjustment(s) of the electrical
charge (e.g. static electricity) and/or the forminside the unit of its
nozzl e(s) and/or discharge orifice(s) and/or discharge opening(s) and/or
par anet er (s9., such afsraggawent tiry acopslanesi Wil osponyotfeurndtPatant Clamng .3;8,0f t he

PP, a0 Bl RERGS  Sl GEERISREDS i Lo

with one or other zed'I'n he
af or enent i othe irg)i sneg particles/ @hiols, | prineigallyfin térgunstivavwiaditdct hitssonathe actsat| ect ed to

give an optinal cooljng effect for %e contr sure.wth regard to the
ot ect vencutiiy hpabdibn Eeoufe vass i simenr bEhRosrendh iy 8B ol s o
subst ances, ortvhlie withinthdriaidei1025°CN&lcg) SQOMTRINPL i on, etc. 20 12. Arrangenent

in accordance with one or other of Patent Clains 3-11, characterized in
that the sublimation in the cooling sequence is so arranged as to take

place extrgmely r amr%%qnﬁﬂt & atddrdat® WikiClohd boy oftfer toiEPa¥lf MIdimo13-9, he
obj ect/surface of the object, and/or the substance which gives shelter to
t he verm n,chaaderized mi{bat thenis isovarged pith pelivible eomppneat(s)which defgmipe 98 partial Iy

covering | ay@fretizdsaRi/el HschatBd VeTgeite6r (ROQW) B JaftcfS by dusthbdt 8p@EMENT i N
accordance with Patent Claim 12, characterized in tha%' the energy

necessakl flomm(9iobthe fow shapnel(s) mehq wnit asdlepadivetment(s) efthaelpatricak chargp (rep-
t ransf err edy.f; & ] i - f @€ ] t he
subst ance, ds\t/\a};%; é&%t?%gf%n:égﬁ v%gé%ﬁ%te&é%t cgﬁtgflée}%!te(esg%d%ptdﬁgﬁ:&ggﬁé%gs ) rapid
cool i ng f ured/ptischggopsnihg(9GOGor pagameter(s)Asuckassgangityt, velpcitycwpy diengien, wi t h one

or ot her Ofetcl.D%E'@Q%l{kgg%if«?bo%'dil&ideopiﬁssrtﬁﬁé.eri zed in that it takes advantage
€ n dry I'C

of a collisidn snow par es and the vermn, the object, the
surface of the object and/or the substance to ensure that the cooling

effect gn tfe latter, bl Al nS: A 0uSc Mh%brEoQ iR sHeAUSN Gaims 3-10,
characterized in that the aforementioned sizes and velocities of the snow particles are
selected to give an optimal cooling effect for the control measure with regard to the
effectiveness of the control, consumption of snow-generating materials or substances, time
consumption, energy consumption, etc.

20
12. Arrangement in accordance with one or other of Patent Claims 3-11,
characterized in that the sublimation in the cooling sequence is so arranged as to take place
extremely rapidly on or in the vicinity of the vermin or the object/surface of the object,
and/or the substance which gives shelter to the vermin, and in that this/these rapidly receive

25  afully or partially covering layer of rapidly sublimating snow particles.

13. Arrangement in accordance with Patent Claim 12, characterized in that the
energy necessary for the rapid sublimation sequence is capable of being transferred from
the vermin/object/surface of the object and/or the substance, which in this way is/are

30 subjected to the desired rapid cooling function.



5 15. Arrangenent in accordance with one or other of Patent C ains 3-14,
characterized in that the unit or its nozzle(s) and/or discharge opening(s)
is/are so arranged as to bring about a pulsed flow of the snow particles
(dry snow particles). 10 16. Arrangenent in accorﬁa@% %U ne or other of
Patent Cl ains 3-16, characterized in that the un It ozzl e(s) and/or
di scharge opening(s) is/are so arranged as to execute different sizes
and/or velocities of the dry snow parflPcles during different tine periods.
15 17. Arrangenent in accordance with one or other of Patent C ains 3-16,
characterized in that the particle sizes are selected to assune sizes
within a range between 100 mcroneters - 2 mm preferably 50 mcroneters -
3 mm at a #.stance Awangemént in\aegordangeotsiteong of othef af @aight Chimsobildct and/ or

t he substan . . i Gl ot . ect ed

wi thin the ?fgﬁgtgné%agl ?m%%ga ngla?()ﬁba%gﬁ %?gtglfsﬁ?%ﬁt-we%gg&%&s‘& S%&%%n§ ﬁlrer angenent
in accor danm!mxm ﬂlhobjcpe, the suofhdeanf thefobjeet tandder i sabstamic@tokerisure thitdlrecrotlngi zed i n
that the di skanc Eﬁéf Slesn t e Ve”Hcool% | e(l:lgr{cgurface of the object and/or
the substafice & §pe %? "PREAOZ2TRYSE t he di schar ge opening is

sel ectedswi thin the range 5 - 50 cm 25 19. Arrangenent in accordance with
one or other_of Patept Cains 3- racterized iLn that the oling
function or|i§ he rapi ?f‘éﬁrfl?r‘rlnd“é'f’%o{)daﬁcﬁeﬁy 85t ﬁﬁ‘ﬁ h!}f‘tﬂm {;ﬁ 38/? athird

sequence Whitahctt@lell QGartteunkee ANEbzABRSAAEY disch s S QRARE SO eERngddn Whi ch
third phase and_ in which third sequence the resulting | ow or attained

t enper at ur e2y'brE abtt 3 plssd ﬂf°6’r°f§‘°;§’é‘}”‘i sl (densnpy padielgdt ed essenti al | y as a
function of the controlled vermin. 0 9 JUN 2005 20 20. Arrangenent in
accordance with Patent Claim 19, characterized in that the selected tine
exceeds1@ ptiod in Avmngement e #ecopdargs ovidle orsc 6 thed ob PaterteClaistsnd-kb.and

count er act i G, ﬂ@ﬁze@ Hn%ét'ﬁga Jnﬂ%Pﬁ‘{ &Uzﬁé(@) AF6Uistha Ee c%i:mng%)r ?ﬁg &R Ahgddn

accordance wt Patent Claim?2 aracteri ze tine is
sel ect ed t oasdxexgente dlﬁ@rerpéniemd/aﬂe&mtlpm thealot snwesgaﬂseedunea@ff@rsntltlm maxi num

val ue. periods.

15 17 Arrangement in accordance with one or other of Patent Claims 3-16,
characterized in that the particle sizes are selected to assume sizes within a range between
100 micrometers - 2 mm, preferably 50 micrometers - 3 mm, at a distance from the
verrriin/object/ /surface of the object and/or the substance of ca. 0.5 cm, and the particle
velocities are selected within the range 1.5 - 150 m/s, preferably 5 - 100 m/s.

20
18. Arrangement in accordance with one or other of Patent Claims 3-17,
characterized in that the distance between the vermin/object/surface of the object and/or the
substance and respectively the nozzle or the discharge opening is selected within the range
5-50 cm.

25
19. Arrangement in accordance with one or other of Patent Claims 3-18,

characterized in that the cooling function or the rapid cooling also operate with a third
phase or a third sequence which follows the second phase or the second sequence, in which
third phase and in which third sequence the resulting low or attained temperature is

30 retained for a period which is selected essentially as a function of the controlled vermin.



22. Arrangenent in accordance with one or other of Patent dains 3-21,
characterized in that the unit is so arranged as to allocate different

di scharge velocities to 10 the snow particles, for exanple with the help
of two or nore nozzles which generate different discha vel ocities for
the snow particles. 23. Arrangenent in accordance with 2007t her of
Patent Clains 3-22, <characterized in that it is capable of adaptation to
different types and positions of vernm® 15 which are capabl e of being
controlled with different phases, sequences, tenperatures, cooling rates,
control periods, etc. 24. Application for a unit for control neasures

agai nst vermin or an object giving shelter to it and conprising a nozzle

arr angenent2havi ng oheangimerhincacensiapgecuith Bprent Slpimphe, charecianizest in tishdeor nor e
di scharge Oﬁg%ﬂgﬁle%zaee&oa PLhRANASFhi@Sa heut b&g&@@@mcﬁte@foy%! Pmindfnget ed at

the vermn or the object, Characterized in that snow particles of different
si zes and spuhteredting 81 coding temperdtutpoceuie nozzl e(s) are used essentially
unassi sted to execute the control nmeasures in a rapid cooling sequence. 25
25. Arrangenent in accordance with Patent C aim 24, characterized in that
the sma$l el.dry snoWwrapgenientinescondancewrsthdPatent Glairm2p, alroacterizedfin thgt thehase of

the cool i ngseQURES o &btk oliEidARGSe RAGLBAL LLGLES. AL S G O bT I NG
about a second phase o € cooli'ng sequence tollTowmng the Ti1fst phase. 30
22. Arrangement in accordance with one or other of Patent Claims 3-21I,
characterized in that the unit is so arranged as to allocate different discharge velocities to
10 the snow particles, for example with the help of two or more nozzles which generate

different discharge velocities for the snow particles.

23. Arrangement in accordance with one or other of Patent Claims 3-22,
characterized in that it is capable of adaptation to different types and positions of vermin
15  which are capable of being controlled with different phases, sequences, temperatures,

cooling rates, control periods, etc.

24, Application for a unit for control measures against vermin or an object
giving shelter to it and comprising a nozzle arrangement having one or more nozzles (4)
20  which exhibit one or more discharge openings (7) so arranged as to be capable of being
targefed at the vermin or the object, characterized in that snow particles of different sizes
and velocities generated by the nozzle(s) are used essentially unassisted to execute the

control measures in a rapid cooling sequence.

25  25. Arrangement in accordance with Patent Claim 24, characterized in that the
smaller dry snow particles are used to bring about a first phase of the cooling sequence, and
the larger snow particles are used to bring about a second phase of the cooling sequence

following the first phase.

30





