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1 2187115 METHOD OF PRODUCI NG SPRAY PARTI CLES Thi s invention
relates to a nmethod of producing spray particles and is concerned with a
mat hqQd .of produci ng a powder or particles by spray drying or spr king.
5 o Many powder products are produced by 4a spray drying prZﬁéggflédgh
as donestic detergent powder and powder foods, e.g. mlk and coffee. In
this process.a slurry of the material is sprayed through one or nore

nozzl es into a\jeated air fhewHOD OFIPRODUTINGIHERAY FARTIONESNt  Spray
dryer or a co-current spray dryer, dependigg on the desireg %%gntity of
production and the thermal “Stability of the natertal. “Vhen spray
cool i ng, hi.gher al cohols, waxes or the like, which may be used as
industrial materials agg .powde 1 rayl ng : ri .
causing the spray to sgﬁl% W%ﬁ%ﬁ*ﬁr%&&?ﬁ‘%& p%%g%éyﬁg%ﬁ%%dr@%%%p%fng
spray cooling, it spravgraddddleshanddist consenhedr weith anpeethode ab

| norease the produdiddifopiy UNidoddd® 28 pabtledld Ny C3prag (dfying ox
producti on of coarse partitles and fine powders, that is to Say particles
whi ch are too | ar §8ré¥ €944+l . In order to increase production per unit

time when spBay dryi ngMarly hpoweran pileRigerer alrddr pebididd B8y al Ryease
the rate at which_the slurry is sprayed, neraé]¥'§n a tomgr,.a%%, at<§he
same time, to incPEYIBG: RF y gl‘c el’?ﬁe?‘g‘?'ﬁﬁ% W ARESREENS POYLFT, an
specific process pshdgraﬁmmdsﬁzelqmaMihh?and_obffbe.nOan¢hﬂa{gﬂn;ess a
fﬁ;ag: E?rsressmes‘i’ﬁ&%y' 'SE %%é%é?e??al 'i@crsepﬂsa%éé‘e_tﬁ%&gﬂf onl' By oL

\

-/ 10

nozzles into a heated air flow, -either in a counter-
current spray dryer or a_co-current.spray dryer,
depending on the desired gquantity of production and the
thermal stability of the. material,_' When spray
cooling, higher alcohols, waxes or the like, which may
be used as industrial materials are powdered by
15 spraying molten material and causing the spray to
. solidify. | |

. When producing powder by spray drying or spray
cooling, it is regarded by the industry as of crucial
impprtance to increase the productiqn ber_unit time
20 without increasing the production of coarse particles
and fine powders, that is to'say particles which are

) too large or too small. | |
In order to increase production per -unit: time when
spray drying, it has been the general practice to
25 increase the rate at which the slurry is sprayed,
generaily in a'tower,.and, at the same time, to
increase the supply or temperature of the hot air. In a
specific process using a nozzle, the diameter of the
nozzle and the spraying preSsure were increased to
30 increase the rate of spraying of the slurry. In



2 anot her known process a plurality of nozzles are used through which
slurry is sprayed simultaneously. Wen a plurality of nozzles is used in
ot

the known process they are spaced apart sufficiently so that undried o '
particles 5 ~ wll not contact one another and agglonerate. In spray

cooling as in spray drying, it is general practice to increase the quantltyj

of spraying slurry to increase the production per unit time. However, when
the dianeter of the nozzle(s) and 10 = the spraying pressure are
i ncreased, tm@th)dsi' ekmewns gxrddeds tdepparhildity snﬂmdzzlesbah:eomsmtorres

[arge and the.mouen 9RIghnEHuDES 8oPERLaGXECLIAl RARRUANGE. MREPYST .

since the S rerative €ss the
t ower |n\Mum#nralm¢ﬁ50f n@ﬁ@éﬁ&u}aeﬂ@ﬁdpiacbhhagnawsumﬁnmaaﬂIghe%Uge

di amet er, U”da&é’ds&i@@deé?af@”&éfh&%n‘c@‘ﬁ)’e%ow%h' ta%%d%ma%&@ééd

t her eon. lural i nozzl es_ are arranged hin the tower, it is
necessa?y thaI'(lJe]ﬂe‘}°TaeC§'i5§%§H eR8nARALheENARE éﬂgtlﬁé‘etré\fo'& arf® (SRERY he 20

di stance bet wessLifgmaandnt pruat |dx®§1ﬁ§'.€ §evars hesnarslr pkatikieky gl | .
As a result, ,in a co tivel tower, .undri.ed droplets tend to
deposit on th’en‘f’t'ﬁ\%?e\r;g'l%e q"ﬁ’ﬁ’g g%p&‘f’l tsgﬁﬁgt’eﬂ%erﬁll"fré'ro e TEAE

partlcles or thergssodmcitisnnpeedunhtotime. product . Such coarse

particles or mass gpot &%yof%a%htl the QUL et[eﬁeqpegfar%?% O{zopz"'fe%?dla(i{d but

al so dimnish the qu product Nnown ocesses,
producti®n \/\d‘é}‘ﬁlﬁﬁ@d%l‘%?f%ﬂhé%ﬁi@ dncrrasefpatheu probdesy )arJ{Sﬁ? 30

ef fect Of\Mﬂﬁﬂhtnﬁhéa%%§t¥%ﬂém%§téed&%ﬂi%%d%%ﬁﬁ*ﬂé@bﬁ@@rQé%%% drda is -
t herefore an ect t he esent |nvent|on to provide a procéss for j
prodUC|ng spﬂﬁyépRPV gFéSopEalneQ a poor é&ternal apoearance. \UJ

Moreover, "since the 1nitial rate of spraying is

relatively large, unless the tower in which the

15 spraying takes place has a sufficiently 1arge dlameter,

 undried droplets contact the tower wall and become

deposited thereon. VWhen a plurality of nozzles are

arranged within the tower, it is necessary that they be

spaced from the centre of the tower and thus the

20 distance between them and the wall of the tower becomes

| ~relatively small. As a result, in a comparatlvely

small tower, undrled droplets tend to dep051t on the

tower wall. Thls deposit subsequently drops as coarse

'partlcles or a mass and is mlxed into the product k‘}

25 Such coarse partlcles or mass not only spoil the outer
appearance of the_product but also diminish the quality
of the product. - | |

Thus in the known prooesses} production was
limited due to the size of the apparatus (tower), the

30 effect of which increases as the size of the apparatus
decreases. | - I

It is therefore an object of the present invention
to provide a process for producing spray particles in



. .
3 which the rate of production of coarse particles'is reduced and the yield
is_increased. After lengthy experimentation it has been found that when the
nozzlei are arranged at a snmall spacing 5 instead of a |arge spacing, as
i n the"conventional process, the production of coarse particles is reduced,
contrary to expectations. According to the p3esent i nvention there is

provi ded a net hod-of producing a spray powder in which 10 a starting
slurry or liquid |sié@ra ed sj.mmul taneously through aﬁgluralit of nozzl es

and ' subsequent | y ¥ ecktt® ©F BFRRUChiRRePt { ARaR8S IRTFtirles is
produci ng a substt&dm@édyam@nthelyseldyisalnereaséddropIets and being

arranged so that ‘the SpEeye pALLERRy, XELLaPnaRdadon N3 (AL 1007 €bGak®

wi thin the spray patterns of ~an €en produclng zg
particles each spthat dvhehetheninozzles mresasnangedt adl 13/ shakhr spaghnar

the action ofsits; QUReHBMEE U Hilrdd Sepaearhd Nelssaay €6E" 83%r?D1 ondd®

to the frictional aLr t heh progressively d
natural |y under tPEOFS$$uckRe BYoduatiey. °fTﬁeaHF§tHﬂEElﬁ%9§d1§yrFﬁéced'

dropl et under tfmbéﬁtt@ﬁyoﬁoléﬁp@@ﬂaﬂyaﬁgtUﬁldepends on the si ze, wei ght
and initial speed of é% gartlcle t he dro | et,s. 25 ﬁe &% fromthe
nozzl es are observed cORf 5Flzﬂ'%a E‘ﬁr 9r§§te[ ng'r%ﬁ%n?'b? £ t hE
orifices of the nmma*hdediathethpdxmﬁayubdﬂuint(n sprayt pewdenf inhwhich
coni cal areaggthefeg Eéftg{:ga%l‘@gﬁye dibeyp %.ac'J.PSS fan%éﬁ'egiﬂﬁlﬁfﬁﬁef)hg‘i’ of

drying or cooling alr an ap ea 0 ane roc
of the present irkRyeugh. FsR%ﬂﬁﬂlitXn@mePﬁzﬂﬁé ﬁﬁE&l%%b%%qhgnE}YaﬁgéGdso

thakVEhe coni cal gf egSoD¥&T t8P£aRA hUoer, the nozzles each producing
a substantially conical spray pattern of droplets and
being arranged so that the spray patterns overlap and
15 so that no nozzle is within_the spray patterns of any
other nozzle. '

When producing spray particles each spray droplet
initially moves substantially linearly under the action
of its dwn momentum but its speed then soon decreases

20 due to the frictional effect of the air and it then
progressively drops naturally under the influence of
gravity. The distance moved by the droplet under the
action of its own momentum depends on the size, weight

. and initial speed of the particles. When the droplets
W/ 25 sprayed from the nozzles are observed conical areas or
spray patterns are formed with the orifices of the
nozzles at the apexes and ahead or downstream of the
conical areas there are areas where the particles are
moved by the flow of drying or cooling air and thus

30 appear to move randomly. The process of the present
invention is carried out with the nozzles being
arranged so that the conical areas overlap and further
so that none of the nozzles is situated within the
conical area of any other nozzle.



so that none of the nozzles is situated wthin the conical area of any

ot her nozzle. 4 The nmethod according to the invention is found to result
in.a substantially reduced rate of production of coarse particles, even.s.
when the apparatus or tower is relatively snmall. Even when the process ‘wf ¥
the present 5 invention is applied to ag otherw se conventi onal '

appar atus having two or nore nozzles the productivity is inproved w thout
generating substantial quantities of coarse particles or spoiling the

ext er nal appeafan%@fméhﬁoéfaééékdlr'&hlt% ithd henvePe] gk UssWirbinahith the -
10 nmet hod of the present j.nven ggarform&*d t he nozzl es are cl ser to

one anot her a?ﬁ;s'twﬁsl’?oat SEAR aF peefe Fadfe PL PEPAUS HARR
appar at us ancbcbé:uusetbargeneest,l Osnréxi chenseh@ardpgsamwusedtbwe&oa:l£50| ng

of the droplets t vvaIL ninzed. -T t t he
pr esent i nvert $oh ]a‘%%gyp%r{'\g ty t"ﬂgn ﬁ%gr ti% D?S’é%%es |Q%aeg%r%%roélcul ar
appar at 8s t oinventiiwer edsecapphdedt hte arheothenyisé ranitertdonad be
i ncreased al oD aé]é;ugah%b&h%s ﬂﬁ? BE r%‘i%t' ﬁe§°9hén%r%drucft‘3'ﬁﬂxmo

i nti.mat-e cont er mal I clency 1sinproved also.
Further featuk®siBpgoyedaivfithput héeF‘Wéﬁtli"’G‘n WlPﬂ;t%th%baﬁé’ﬁtntﬂrtdlﬁ% he

fﬁL I gw ng ds\h%f | Pba Pfe Oéai't‘\@cﬁébofdrnﬁﬁbilQhat Eael B¥ERirnaN ARG RNGOWN
ARV ER SN i RICRHON S AL A
nozzl es 10f theef.hbst eﬁbmherelptrecﬁemhe imesphtiomviet iper £brguerd theis a
sim | ar Y'm%ogglegh rée%@3¥§ﬁb%®r@ﬂé MGther and thus to the .
central axis of the tower than in the known apparatus M_J
and thus the ceneratlon or ‘coarse particles czused by
coale=C1na of the dronlets on the tower wall is
15 minimized. The method of the present 11vent10n alsc
permits the number of nozzles in any particular
appatatﬁs to be incressed and thus the rata of
production to be increased also. The oarticTes and the
_ heatlng or COOlan alr come 1nto intimate contact and
'20 thus the thermal eff1c1ency is 1mproved also. .
' . Further features and details of the invention will
be apparent from the follow1ng descrlptlon of two
embodiments of the 1nvent10n and one known embodiment
_ which is glven w1th reference to the accomoanyln _ :
25 diagrammatic drawings, in which:- ' -/
Figure 1 is a 51ce view of two spraylng nozzles of
~ the first embodiment of the nreeent 1nvnetlon' _
Flgure :2 is a 51milar view of the second
embodiment ; ‘and ' -
30 ~ Figure 3 is a similar view of a known apparatus.
| With reference firstly to Flgures_1 and 2 two or
more nozzles 1,1' are arranged with their spraving
directicns parallel, as showr in Figure 1, or inclined



30 Figure 3 is a simlar view of a known apparatus. Wth reference
firstly to Figures 1 and 2 two or nore nozzles 1,1' are arranged with their
gpraying directions parallel, as shown in Figure 1, or inclined 5
t'owakds one another, as shown in Fi gure 2. The nozzles are provided with
respective slurry feed pi pes 2,2'. The distande between the nozzles 1,1
is preferably  -50cmand nore preferably 30cmor less. The lower Iimt. 5 of
the distance is determned by the size of the hassles and is achi eved
when t hey -cont actoya&dsnemnige Enotherp il |Showbriie & ot - s D) "eES1 98

‘used to fix the pelath¥sy0dsdt wakn oée@@@w@ézlse@rry%@é@abupelsy zme
nozzl es may be carrie l e bifurc

at the s of a sj n t
"pipe. In use, theéhgr rayg’(?tﬁ"ﬁe(ﬁﬂt% r&gﬁété??vg ﬁozzllsesp’ie€ %’8 upy
coni cal areas 3, 30cm aﬁldemkzlmmm.qnsaamtcad .‘Barmb.posrhe ohsde s ukhmihat

the areas 3g3' a a zt. 5 &
droplets has decd ? atqf% él %éﬁaﬁra? %ggﬁggﬁnkﬁe er g% gg“\?}ltl
as indicated by alweleﬂeﬁplmhqnl ithey 5¢centach ene sngth§r|-s sﬁnm‘%’%@lbbugl y
sprayed fromthe gh&are@t'ofrye@{oeogﬂé@m dRsgr b@e%@é@veoa@.d;xt@é esa 4+ Pge 20

droplets are dried or cool to produce a’ powder The dryi ng} or cool | ng of
the droplets of PR&ifiensy 9 sieh orARELEF- pa@étrﬁf iveilYoodihe i pppz e

drying or cooli nﬂlafyOVBé clar e hagacth8ozzlds i 6fard apgad1as bi fultedanean
met hod. gg rat roducti.on of coarse 25 particles is extrenely |ow

in the methdd ac® PJF tes I?é'pﬁresent invention. In the known process, in
which a plurality of rIcmzzisaes, | $heséraoledrglesprayedpfoon tdhe respective

K,f nozzles 1, 1' occupy ccnical areas 3,3'. - The nozzles
are. constructed and positioned such that the areas 3,3
overlap at an area 4. Once the initial speed of the

15 droplets has decayed they drop naturally under the
influence of gravity, as indicated by the exemplary
lines 5,5'. . _

. In use, slurryv is simultaneously sprayed from the
plurality of nozzles described above and the resultinc

20 droplets are dried or cooled to produce a powder. The
drying or cooling of the droplets of the slurry is
performed by passing hot or cool air into a drying or
cooling tower, in which each nozzle is arranged as in

_ the known method. The rate of production of coarse

_ ) 25 particles is extremely low in the method according to
| | the present invention. In the known process, in which
a plurality of nozzles is used in order to improve the

' prbductivity, the distance £ between the nozzles 1,1

‘as shown in Figure 3, is made significantly greater

30 than 50cm so that the conical areas 3,3' do not overlap

(the reason for which is probably to prevent the

droplets from agglomerating). Contrary to

expectations, however, the powders produced according



productivity, the distance between the nozzles 1,1' as shown in Figure 3,
is made significantly greater- 30 than 50cm so that the conical areas 3,3
do .not overlap (the reason for which is probably to prevent the droplets
from aggl onerating). Contrary to expectations, however, the
powder s produced accordi ng 6 to the neg¢hod of the present invention is
of higher quality. Although the reason for this is, not clear, it is
presuned that the amount of novenent of the droplets is large in the

coni cal areas toortihd alethddfof hdhe npresest adthventiasdi Lsorof t hdagtieapl ets -
are not -yet h by A r n t fore I h droplets:
sprayed from g}%qnqb 7l es'}q'c M tl-'}r?]gt %g%\’/lgr %rp{?ﬁig grét flgg %:?8%{%(5 g'gnl cal
areas, they ddSmnraﬁnnﬁduthatfth¢namp@@¢d¢5nm@vsment ofather dxppless a 10

result, the dhapl ehgoas eiH”'tfhfé nasncilc?atrl Avead '5059@63 éﬁ@&&bYo@CEh%V' ng

an effectlve cont act “bet ween, t he |ets and air. Is preferable to set

the parame? er 8AAZ188 ASS e%n a@ﬁ’ei 2R né‘-hﬁat%@ﬁlﬁﬁs n%EEI &dotpndethe 15

paraneters of &&@aﬁﬁdamwgdryiﬂgpe&d@mmg tded § Yt)l@erdféﬁéfil hlth@h@h of
~the slurry so that,the conical ang bo t ggto 90

degrees and a drarte ?ngs?fﬂgegfargﬁw't %ﬁ ?3“%8?8 Iﬁﬁ&q BneFdfi ng
| i ne being tlmwelt)lmi;a'.m@ep@ftim ngtthéZOCemgd:el:l areasql etlvdy cfloi aottot at ed

oJener oL el UecOpROILA BoRRCES M SofbeLe By E AL
40% of the | segudtof qnee d}@i&eﬁs @rep.wf@mhrhéiabé*bgtgﬁ iResparecal -
areas al ong t i APebPeR¥PtevVInki h effective contact between the N
' ‘droplets and air. - = 'i_)
- It is preferable to set the parameters of the '
nozzles, the spacing between the nozzles and the
15 parametérs-of the spraying in dependence on the type,
. viscosity, etc. of the slurry so that the conical areas
have an apex angle of about 40 to 90 degrees and a
generating- line of about 50 to 300 cm 1long, the
generating line being the hypotenuse of the right
20 angled triangle which is rotated to generate the cone.
The conditibns of spraying are preferably such that the
conical areas overlap at points which arée within 60%,
preferably within 40%, of the length of the generating
line from the apexes of the conical areas along the
25 generating line. o
The parameters of the drying or cooling air may be
established in the conventional manner.
The arrangement of the nozzles according to the
present invention is also effective in the case where
30 it is applied to only some of the nozzles of an
~apparatus for producing spray particles.
Certain specific processes will now be described
with reference to the following examples: of which
Examples 1 and 2 are in accordance with the invention
35 and the comparative Examples are not.



The paraneters of the drying or cooling air may be established in the
conventional manner. The arrangenent of the nozzles according to the
present invention is also effective in the case where 30 it is applied to.
onl y~some of the nozzles of an apparatus for producing spray particles.
Certain specific processes will now be describ@&d with reference to the
foll owi ng exanpl es of which Exanples 1 and 2 are in accordance with the
inventioni35 and the conparative Exanples are not. . 7 Exanple 1 The
apparatus and slurry (spray I'i quid) described below were used to produce a

powder under the gryhpgecpnditions described in Table 1. The results are
shown 5 in Tabl . be seen from_Table 1 and bxiconparison Wit h

: y _ . A
the conparative exanpl EBEWAPPRTALIE SR Bed! BRF 3, 1ifuigdndescrdhes:
c?arﬁe particl eiofbéldﬁr Welrem st agd tdg(bduhdm@tbaad»h:ehﬂqd& nﬁgéhargri@@ess
of the present inyeption LS i oved. appar at us conprised_a
count er - cur rent s%?%élg?Qﬁ? é?sgﬁgéﬁénépe_agﬁﬁ ?2n1h§?gﬁ?g5}5ﬁlfﬁ? FECYE |
inlet to the sprajnnbDaklesiwhi ch conprised two pressure nozzles of type
SDX1/ 4 manuf actured by, U. a 1 C hso Loh Lov-ded swit h
an orifice having an o%%ﬁ&%ﬁpg% %égﬂngﬁ#gng?gﬁga%dggﬁgaﬁrFbgﬁgﬁgéﬁgbgggﬁn
di amet er . The nozztke eerparativedexasmlaparbhiaht Wilhebe dresriked) belovrhe
slurry had a 40% ygéegeaeph8RbnabE CRUHAGEh 2018064 dignLbey 1omBitiedl RHA20

wt. % of a sodium]jnear alkylbenzene sul phonate, 15 wt.% of 4A type
zeol?te the proguc¥ion-yield ué&ng Ehe proces£ of they%resent
.10 invention is improved. : i
L“/ The apparatus comprised a counter-current spray

dryer of 3m diameter and 12m height from the hot air
inlet ﬁo the spray nozzles which comprised two pressure
nozzles of type SDX1/4 manufactured by U.S. Delavan
15 Inc. each of which is provided with an orifice having
an opening of 1.6mm diameter and a swirl chamber of S5mm
diameter. The nozzles were located 10cm apart with
their axes parallel. |
The slurry had a 40% water content and contained
20 solid matter comprising 20 wt.% of a sodium linear
alkylbenzene sulphonate, 15 wt.% of 4A type zeolite,
10 wt.% of sodium silicate, 10 wt.% of sodium carbonate
, and 40 wt.% sodium sulphate. The slurry was sprayed at
— a temperature of 60°C.
' 25 Example 2
The method of Example 1 was repeated with the
difference that the space between the nozzles was 30cm.
The results are shown in Table 1 from which it may be
- seen that the rate of production of the powder was
30 again high and that the rate ofproduction of coarse
particles was again very low.



10 wt. % of sodiumsilicate, 10 wt.% of sodi um carbonate and 40 wt.% sodi um *

sul phate. The slurry was sprayed at a tenperature of [err]. 25 Exanple 2

The net hod of Exanple 1 was repeated with the difference that the space.

bet ween the nozzles was 30cm The results are shown in Table 1 fron1wh|&#’ 1
it my be seen that the rate of production&f the powder was 30 again high

and that the rate of producti on of coarse particles was again very |ow. - 8’
Cowparatlve Exanpl e 1 The nmethod of Exanple 1 was repeated with the
di fference t hgomparative Exampdends used. The results are shown in Table 1’

fromuhich it can BResaRBchBAl dfientang 1 OGP BheBtUd eyl | €hES vas

even | ower but that the roductlon of the powder, which had an excell ent
external appe@ibfeEengs &ﬁ%ﬁﬂ?ﬂ YTﬂ%epPBHﬁé?|VPﬁyu594fus?m%tﬁ%ﬁu%5§ t hus

very poor. CDﬁEQFB%bWﬁ EgaFPer211Qrﬁm whléﬂﬁiﬁﬁﬁéﬁﬁ?éﬁséﬁﬁﬂﬁhﬂt1tMQS
agai n repeated wi,th the difference t aci ng_between the es was
100cm may PEEAVELACP, ﬁ'ﬁﬁﬁﬁ?%.p?$k3%£ ?FoﬁQSP &%%ﬁa?ﬁﬁtf%?ts was
very high andthéepqnﬂuatﬂam e} 3 thdnpmm@drwemmxﬁhehademﬂ)exmmﬁlqmter
appear ance. F r I | e u s in

PP uLLaehoR ?plona {zhgg g{é"’la}éﬁ Rl gfod%% iv%az: &¥in9g

whi ch represents an ad 1 ch T'ncreases t ~.of the
met hod. 20 this method was thus very poor.

Comparative Example 2
10 The method of Example 1 was again repeated with
the difference that the spaC1ng between the nozzles was

100cm. o | ' o U

As may be seen from Table. 1, the generation of

_ coarse particles was very high and the: particles

15 obtained were of extremely poor,outer-appearence.
Furthermore, the resulting particle mixture required
sieving which represents an additional method step
which increases the cost of the method.

20
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o - >~ 4. D a V) | OH N fX U 'X '0 1-

l-i O - O Q C X "~ 1- ON > * Z z U H X U
- . 10 CLAI M5 1. ~ A nethod of producing a spray powder in which a .
starting slurry or liquid is sprayed sinyltaneously through a plurality &
nozzl es and subsequently dried or cooled to form the powder, the nozzles
each producing a substantially conical spray pattern of 5 droplets and

bei ng arranged so that the spray pattegpar®ger! ap and so that no nozzle is

within the spray pattern of any other nozzre. 2. A method as clained in-
Caim1, in which the 10 spacing between adjacent nozzles is 50cmor |ess.
3. A methQd as @ amefitod Nofl prodiicihgCaaispray powded imewnogkl as are

SUbStant i | ySEEEEIRG (PRAFFY refertistorihe fPhrrRd, crEpbRtaRBhElEt: os 1
or 2 of the atboopghyiangpluralhly @fd mozgies andr sbbeeguertly dried
or cooled to form the powder,' the nozzles each
producing a substantially conical spray _pa_ttern of
5 droplets and being arranged so that the spray _'patter'ns
overlap and so that no nozzle is within the spray

pattern of any other nozzle.

2. : A method as claimed J.n Claim 1, in which the

10 spacing between adjacent nozzles is 50cm or less. |
3, ‘A method as claimed in Claim 1 or Claim 2 in

which the nozzles are of pressure type.

15 4, : A method 'o_f producin'g a. spray particle
substantially as 'spe'cifi'cally herein . described with
reference to Figures 1 or 2 of the acéofnpanying
drawings and Example 1 or Example 2.
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