-1- 2110551 Agglonerétion nozzl e The present invention
rel ates to an aggl omeration nozzle conprising a main housing having a
verticéT, axial opening 5 in which the follow ng el enents are provided:: an

axi al ; pgssage for the admission of a pul verul ent product: aalqﬁS;%L' v
aggl oerated, at |east one annul ar di scharge duct coaxia out si dg

t he ax passage for the di schar ge ofy an aggl oneration fluid,. and at 6?
| east one annul ar distribution 10 chanber coaxial with and out si de the duct
for the distri- bution of the aggloneration fluid into the duct. Various

aggl oner 3lARnd%a4 188 ¥dEAPWn which have a verti- cal axis of symmetry
and conp range- 15 nent, at |east one passage for a

pul ver ul ent product to be aggl onerated and at |east one duct for the

di schar gamQf pifasatd QER/SHHEIVM leéa.apbeé Xo w@g&&&wﬂhmmzl es are
general ly positioned at the top of an aggloneratjon tower which js
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i nprove, ag@flomerEed, ot 1?‘55&!@&%&5.1'1@9 drsi:nanjhé tdf/udlf édexsaln face
noi st eni n rti- cles to he agglonerated,, t enc
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and the aggloneration fluid. Another proposal is to discharge the

aggl omeration fluid through 35 an external -coaxial duct, and al so by an
i nt er nal Vaxtidius agglomeration nozzles are known which_have a verti-

cal axis of symmetry and comprise, in a coaxial arrange-

15 ment, at least one passage for a pulverulent product to
be agglomerated and at least one duct for the discharge
of an agglomeration fluid, for example steam. These nozzles
are generally positioned at the top of an agglomeration
tower which is traversed, if necessary, by a current of

20 hot air for drying the agglomerates, formed in an agglo- )

i@ meration zone located at a certain distance below the L.

nozzle,while they fall to the bottom of the tower. Many
arrangements of the various elements of the nozzle have
been proposed to improve, for example, the efficiency

25 and the quality of the surface moistening of the parti-
cles to be agglomerated, the frequency of collisions
between moistened particles and the control of the size
and the density of the agglomerates formed. For example,
the use of multiple coaxial ducts has been proposed which

30 have annular discharge openings positioned at intervals

- along the axial passage of the pulverulent product to

cause improved turbulence and mixing between the pulve-
rulent product and the agglomeration fluid. Another
proposal is to discharge the agglomeration £luid through

35 an external coaxial duct, and also by an internal axial



-2- ‘duct, so that the streamor pul verul ent product is not only contacted
fromthe outside but also fromthe inside. Finally, the use of several
ceaxial .ducts or streanms of different fluids is known, such fluids
|nclud|ng steafy 5 hot.air ‘and/or fresh air for exanple to either obtarp™
a coallng effect of the pulverulent product and to inprove the condens g%%
of f-he/ steamon the particles to be agglo- merated, or to prevent the ’
particles fron1adher|ng to hot parts, such_ag fhe parts formng the steam
outl et opening, 10 or to dry barely fornmed aggl onerates. One di sadvant age

of these known nozzles is their specific character and their |ack of
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%paoneratlon fluid on certain parts of the nozzle hese droplets are
ca
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overcone these defects. and to praovi de an inproved nozzle of the type -
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One disadvantage of these known nozzles is their specific
character and their iack-of flexibility to adaptation
- to the agglomeration of pulverulent products or mixtures
15 of pulverulent products widely varying characteristics,
for example wiﬁh respect to the shape and the regularity
of the particles, their chemical composition, their solu-
bility; their hygroscopiéity, their crystallisation state,
their porosity or their density. A known nozzle which is |
U | 20 calculated and designed for a specific use does not often
lend itself to the agglomeration of another pulverulent
7~ product which requires the study and 1_:he development of
another nozzle. Another shortcoming of-th_ese known agglo-
meration nozzles is the difficulty which is often encoun-~
25 tered in avoiding drops of condensation formed by the
agglomeration fluid on certain parts of the nozzle. These
droplets are capable of seriously disrupting the agglome-
ration process and damaging the resulting product. '
30 An .object of the present invention is to overcome these defects
and to provide an improved nozzle of the type mentioned above
which is characterised by its clean operation and preferably by
its flexibility of adaption equally well to the treatment of the
most varied pulverulent products and to slight variations in
35 one determined pulverulent Product or in operating condi-



its flexibility of adaption equally well
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to the treatnent of the nost

varied pul verulent products and to slight variations in 35 one det.erm ned
pul vertihent product or in operating condi - -3- tions For this purpose
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pObltloned to heat the .outlet end of the duct.

By this construction prihciple the formatioQ of undesirable

droplets is to a large extent avoided by greatly reducing
the condensation of agglomeration f£luid in the distribu-

‘tion chamber and at the end of the discharge duct. This
. design also allows an economlc, robust and compact cons-

20

o

truction.

In a preferred,embodiment'of the nozzlé, the axial passage
is defined by an inlet pipe which is screwed into the'top
partof the housing and is adj"u_stable axially by rotation about
its axis. The dudt'is defihed inside by the external sur-

. face of the iniet'pipe and outside by an inside wall of

25

30

the distribution chamber. This design allows adjustment
of the opening at the outlet of the duct during operation
by relative movement of the walls defining it.

The annular distribution éhamber preferably comprises a
ceiling, a floor which is inclined radially towards the

~outside for draining condensates of the agglomeration’
- £luid, an inside wall which has at its top part a flange

35

directed radially and outwardly, an annular distribution
opening between the flange and the ceiling, and an outside

wall forming an inside wall of the first heating chamber.
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flurd, an inside wall which has at its top part a flange directed radially
and.outwardly, an annular distribution opening between the flange and the

ceiling, and an outside 35 wall formng an inside wall of the first heatlng
chanber. -4-" Moreover, a'filter may be positioned in the annul ar N
tri buti on:opening. Wth thls design, any condensates that m ght for
‘woul dhornal 'y be entrai ned with the aggl ogegati on fluid or condensat -
whi ch n1ght still 5 be formed in the distribution chanber cannot enter the
duct and may be easily renpoved. The end of the discharge duct is preferably

formed between (fé&%ffﬂa'a eR3epl iﬁfa¥09el foditashed i@ the dweraergipf 10

the inlet pipe and an external i nser positioned in the extension of the
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and defining a qgpuerdight f%%\l CahicANRghas Hbﬁﬁ@ﬂgebéléﬁtréi}%awﬁ&h of
the slit being adjustable ur|n ogeratlon rotating the pi e |n 15 the

housi ng. Thus, Vi algﬂéqqeé'\ﬁ/tﬁ-ﬁpe Pifiheraﬁapéﬂ%?%&:?%n"’lﬂiﬁcﬂ % Fgl e

of attack ofgthad Qlorffed liw #4@AE1Ee-DBUEREH CahANDER M Sintsl Wtke  hene
pul ver ul ent product is changed it i.s not necessary to change the whol e

nozzl e but only ¢ @R maY bRoRAFLLY FRBAVERe speed or the flow rate of 20
t he aggloneratlon fluid has to be adapted to sllght variations in the
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extension of the inside wall of the distribution chamber,
the two inserts being removable and defining a converging,
conical, annular discharge slit, the width of the slit
being adjustable during operation by rotating the pipe in
15 the housing. Thus, when the flow rate of the agglomeration
fluid or .the angle of attack of the jet of fluid has to be
iadically modified when the pﬁlverulent'product is changed

it is not necéssary to'change the whole nozzle but only
the inserts. However, when the speed or the flow rate of
20 the agglomeration fluid has to be adapted to slight
o variations in the characteristics of the same pulverulent
" product or to slight variatidns in operating conditiomns,
the adaptation may be made during operation without
shutting down the equipment. '
25 .
Finally, the parts-of the agglomeration nozzle are prefe-
rably made of stainless steel and the external thread
of the pipe, the correspondiﬁg internal thread of the -
housing and the internal insert of the duct are plated
30 with amorphous nickel. The purpose of plating the thread
is to avoid sticking and to allow the adjustment, during
operation, of the nozzle by precise'and continuous rota-
tion of the pipe within the housing. The nickel plating
of the internal insert should help to prevent the pulve-
35 rulent product from adhering to the downstream end of the



of the pipe, the corresponding internal thread of the housing and t he
internal insert of the duct are plated 30 with anorphous nickel. The

purpose of plating the thread is to avoid sticking and to allow the .

adj u nt, during operation, of the nozzle by precise and confinuous rota-
tior _the_plpe wi thin the housing.” The nickel pl-ating of the internal®i
|ns houl d help to prevent the puve- 35 rulent pr oduct fronradherlmgpto
the downstream end of the -5- axial passage. In a particul ar enbodi ment:

of the present aggl-oneration nozzle, the axial passage is annular and is
defined_on side by a-guide tube inside which a two-fluid nozzle is
p03|t|oﬁ§aa ?a?ﬁ%g§r01ect|on of a fine spray. This nodi- fication, which
fits into the general design of the nozzle, may in practlce be effected at

any ti b i t g#%ﬁ opwo-fluid
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aggl onerat1 on YU| e form dry ste erefore, a central
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This  tion of special pulverulent products, such as certain

products which are rich in starch and require a conside-
rable supply of moisture which may range up to 20 % by .
weight of the pulverulent'product,-the normal being a few
15 percent of solvent with respect to the weight of the par-
ticles to be agglomerated. Such a'quantity of moisture
cannot be transported by the agglomeration fluid in the
form of dry steanm. Therefore, a central two-fluid nozzle
of the Venturi tube.type, for example, in which the liquid
20 would be water and the aspiration and projection gas would )
be steam is provided which forms a mist of”microscopic s
drops of water falling onto the agglbmeratién'zone and
thus supplying the necessary auxiliary moisture. This
construction permits spraying of solutions of aromatizing
25 agents, binders,'colouring agents or other materials onto
the aggregates being formed in the agglomeration zone.

Likewise, it is also possible to provide seﬁeral coaxial
ducts aiound the axial passage.

30 | |
In another specific embodiment, the agglomeration nezzle'
comprises a removable secondary housing below the main
housing and secured to or spaced from the main'ﬁousing.
This secondary housing also has an axial passage and,

35 coaxially from the inside towards the outside,-af least



construcfion permts spraying of sol utions of aromatizing 25 agents,

bi nders, colouring agents or other materials onto the aggregates being

f-ormed i.n the aggl oneration zone. Likewise, it is also possible to provide

several® coaxial’ ducts around the axi al passage. 30 In another specific.

enbodt-nent, -t he aggl oneration nozzl e conprises a renovabl e secondar
housﬁﬂg belom/the mai n housi.ng and secured tg or spaced fromthe
housi ng. “Thi's secondary housing al so has an dxial passage and, 35 1y

fromthe inside towards the outside, at Ieast - 6 - one fluid discharge
duct, a fluid distri ch in ha . dhis odi ment
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circul ati onngnd %‘T%c%’fsgg’%tvﬁ g& i&ve %‘ﬂggdy géégena;'?%e%%gvent t he
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by the circulatl p n h rticles

from adhering to | % % q g’Q&g’é’gFﬁg‘g ro%éhggf &ﬁﬁg %%%z?ggf%c%ged in

an aggloneratlonaresﬁfﬂesaeQﬁahMﬁ(ﬂ1Qﬁ§nmq 5@3 ansgydsener ati on tower

Lpped with the neces- 20 sary devices,. such as conduits for the supply

of agglone- ration or other fluids, and a means for supplylng pul veru-
10 Similarly, the inlet pipe may have a dummy wall along

its internal surface for the circulation and discharge
of compressed air at its lower end to prevent the return
of particles or steam. The dummy wall, which is insulated
and cooled by the circulation of compressed air, helps

15 to prevent the dry particlee_from adhering to the pipe
while passing through it. |

The nozzle is used in an agglomeretion installation which
comprises an agglcmeration tower equipped with the neces-
20 sary devices, such as conduits for the supply of agglome- .
Kf ration or other fluide, and a means for supplying pulveru-'
' ' lent products at the top of the tower as well as a device
for removing agglomerates which is ccllected at the bottom
of the tower, as well as auxiliary devices such as means
25 for removing the condensates, a drier circulating hot air
from the bottom of the tower to the top where it is
evacuated by a cyclone or a fluidized bed drier downstream
of the device for removing the agglomerates.

30 The nozzle-is designed for éositioning at the top of such
a tower. For operation, the distribution chamber or
chambers are.ccnnected to the agglomeration fluid supply
by means of inlets provided for this purpose in the out-
side wall of the chambers. One or more inlets may be pro-

35 wvided, particularly tangential_inlets, per distribution

Gy



| ent products at the top of the tower as well as a device for removing
aggl onerates which is collected at the bottomof the tower, as well as

auxi | i,ary devices such as nmeans 25 for renoving the condensates a drier '
circ ihg hot air fromthe bottomof the tower to the top mhere it i's_
evac by a cyclone or a fluidized bed drier downstream of the devi ce’

for ing the aggl omerates. 30 The nozzle is designed for p03|t|on|ng§at
the top of such a tower. For operati®dny the distribution chanber or
chanbers are connected to the aggl oneration fluid supply by neans of inlets
provided for this purpose in the out- side wall of the chanbers. One or
nore i nkehambeery hékpwdse35thedednubaxtheattnq3phamﬁpxs|&te|qdnnec- per

di stribytion S _ ers are .
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con- 151ige &t@?tipﬁﬁleﬁaﬁﬁnéaﬁy Rensing s Thantveetiluid nozxle ver,
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cont'i nuously or intermttent dependi ng on
of liquid and gas. Finaily, the draining outlets in the
' outside wall of the chambers for the distribution‘of
agglomeration f£luid and/or of the heating chambers,

if provided, are connected to the means for rémoving con-

15 densates, for examplg by conduits cbnnected_to'a receiver,
optionally via a pump. This draining operation may be
carried out continuously or intermittently, depending on
requirements. The pulverulent material to be agglomerated
may be introduced into the axial passage by.allowing it

20 to fall from a'sﬁpply'device, such as a funnel or a feeder; -
or a distributor having rotary blades, this latter device
being particularly recommended when the axial passage has
an annular cross section with the two-fluid nozzle at .
its centre. |

25 _
The nozzle may Ee used for the agglomeration of the most
varied{pulverulent products or their mixtures. It lends
itself particularly well to the agglomeration of pulve-
rulent food products which are often very delicate and

30 ‘require éieat care in the setting and maintaining of ope-
rationing conditions, in the geometrical design of the
nozzle and in the choice of materials and fluids.

As far as the latter'are.ccncerned, the agglomeration
35 fluids will usually be the gaseous forms of solvents for



requi rements. The pul verulent material to be agglomefated may be introduced
into the axjial passage by allowng it 20 to fall froma supply device, such
as -a funnel” or a feeder, or a distributor having rotary blades, this |atter
devi ce being particularly recommended when the axi-al passage has an apr
cross~section with the two-fluiid nozzle at its centre. 25 The nozzle Yy
used \for the aggl omeration of the nost varied pulverul ent products or
m xtures.- It lends itself particularly well go.the aggl omeration of pul ve-
rul ent food products which are often very delicate and 30 require great

care in the setting and maintaining of ope- rationing conditions, in the
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10 agents may also be used, as indicated above, combined with

a propellant gas, such as air or the solvent , in gaseous
form for agents, using the two-fluid nozzle. Finally,
the heating or -temperature-control fluids for the chambers
will be eeleoted in order . to mainrain-in'the distribution
15 chambers, by heat exchange, a temperature which is favou-
rable for ma;ntaining the"agglomeration fluid in a comple-
tely gaseous phase. Thus, steam under a pressure of a;few
bars may be used as heating fluid if the agglomerating
£luid is also steam, at practically atmospheric pressure
20 or slightly above.

A wide range of relative quantities or proportions, by
weight, of agglomeration fluid to the'pulverulent producrs
to be agglomerated, may be used depending on the require--
25 ments peculiar to the individual pulverulent products.
These proportions may be reduced to a very low level, just
a fraction of a percent by weight of the particles to be
agglomerated, by narrowing the discharge-slit or by dilu-
ting the agglomeration fluid with a carrier gas, for
30 example by mixing air and steam. The proportions may also
be raised to a very high level, up to about ten or twenty
- percent by weight of the particles to be agglomerated,
by enlarging the discharge slit or by using the secondary
housing or the two-fluid nozzle.
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will be selected in order to maintain in the distribution 15 chanberé, by
heat exchange, a tenperature which is favou- rable for maintaining the

aggl onpration fluid in a conple- tely gaseous phase. Thus, .steam unde .
a.pregsiire of a few bars may be used as heating fluid.if the aggl oneratjing
flui | so steam at practically atnospheric pressure 20 or slightly-
abov wi de range of relative quantities or proportions, by weight, af
aggl omgration fluid to the pul veruredt=products to be aggl onerated, may be

‘used depending on the require- 25 nents peculiar to the individual

- pul verul ent products. These proportions may be reduced to a very |ow |evel,
just a Msadaromsothe pespestive dingnsionsiof the tnezzbe tandeofiggl oner at ed,
by narr @iendncha19htgBaLI8 8! Lbnbbrhiall b wbifhd s qubam i on fluid
with a carrier gas, tor 3 exanpl e m Xi ng air and sSteam e
propor t howslynflaws sasesr alfecdist Bogsile wegfRY ctRat the tpregsnft ten or

twenty RRLCIR! ayaeyobh18list BEsPAEILG! £Rche BEr ARIAELET sﬂ*ﬁe.”' ar ging.
e two-

- the discharge.slit of by u5|ng t he secondary housing or t uid
nozz3 e. It isgpossibie 49 RRBtieBpcbYi VoY dPfehblwstratiome Hewl e and of the

i nst al | 3ile@RS o2 § 2QUCREAAIeqaRgMEL! 138chhE @@s%eismma gdow rates, it
I's possible to say that the preSent nozzle readiTy allows fast flow rates

t
for nmod8SUTJERENS| Ghameker) pLj §hp arpplar: dLeehardd sbit \@f of

i |1 ustrabiowt, sf bewsr aingsthe Rifiew BENERES &Dit Ovdry OO er @dm g yTer at es per
hour for, a diameter _of the annulagsgrscharge slit_of about 5 or 6 cm the\J

width' ofl &% & M 2ndaFOrng FPURTDBBLERE PD ADAWT A PF 03 BLEER®r hei ght of
aboutg2 or 3 netres. 10 _ ) : ' .

The nozzle according_to-the_present ;nventi¢n is described
in more detail in the following with reference to the
~accompanying drawings which are provided by way of

example. In the drawings: .

15 |
Fig. 1 illuétrates a view in vertical section of one
embodiment of the présent_nozzle, and

Fig. 2 illustrates a view in vertical section of another
20 " embodiment. | |

By referring to Figuxe 1, it may be seen.that the main
nozzle hbusing'is shaped like a crown.containing_a chamber
1 for the distribution of an agglomeration fluid and a
25 first chamber 2 for heating the distribution chamber 1.
An axial passage 3 for pulverulent produc£ to be agglo-
meratéa has an annular cross section and is defined on the
outside by an inlet pipe 4 which is screwed into the top
part 5 of the housing and is adjustable by rotation about
30 its axis.

A duct 6 for the discharge of agglomeration.fluid is deli-

mited on the inside by thé'external surface of the pipe

4 and on the outside by the inside wall 7 of the distribu-
'35 tion chamber 1. '



The-nozzl e according to the present invention i s described in nore detai
in the followng wth reference to the acconpanyi ng drawi ngs which are
provided by way. of. exanple. In the drawings: 15 Fig. 1 il lustrates | 6}
in vertical settion of .one enbodi ment of the present nozzle, and F
dllustrates a viewin vertical section of another 20 enbodi
refexying to Figure 1, if may. be seen that the main nozzle housing i’
shaped li-ke a crown containing a chanber 1 fpr_the distribution of an
aggl oneration fluid and a 25 first chanber 2 for heating the distribution
ﬁhanber 1. ﬁn axial passage 3 for pul verul ent product to be agglo- nerated

as an annul ar e i pe
4 which is scre iﬁggg%hgg?gggsggtgg%,ﬁg%? %ﬁg%& ;dr}l?gecihlséya Jl?lsr?gg]&gpbs
;Ftaélon about BOOEtshaxheusﬂn@uc% Bloox QPﬁ?Qﬁ%ﬂﬁéﬂEﬁ@%ﬁ Ly fovRecs: the

uid is deli- h r oMt | 4
and on the outs’d %gg é ?ﬁé ?%néﬁ‘%@ﬁg iEc}l?éétrl X 353(8'?]%&3%;?3& 1.
- 10 - The Iatt¢hecdnpidsewa&lcé|h$ﬁ§n$ $¥0#¢%e%PHnP%?ﬁaﬁuﬁi&ngﬁhrt 5 of the
housi ng, @ 14 00LudchnGL! Bedab AUkl A NP dia tEEuAliSlyle dip diirmilar |

condensates € aggloneration he 1 nside wall 7 havi its top
part a flange 1@istribughonsopeningell rhetueey el Hiangs (Y a%é%é%ﬁhular P

di stribution operi;Rgntlghebn@eant BetELagoeal) epdeéhRigpidn rma&nmmva:n

1g
outside wall 12 orn1é an internal wall of the first he
f|\_/er 13 is pogft ithgedirst heating chamber 2. A filter 1a:§ fsg pos%.@ione% A

in the annular distribution opening 11.

10 _
The end of the duct 6 is formed from an internal insert 14

secured at the lower end of the inlet pipe 4 and from an
external insert 15 which is positioned in the extension
of the inside wall 7. The two inserts are removable and de-
15 £fine é conéerging,'conical, annular discharge slit 16, the
' width of ‘the slit being adjustable during operation by )
rotating the pipe 4 in the nozzle housing. To this end,
the top end of the pipe 4 which is hollowed out has a
milled rim 17 and a pointer 18 which allows the precise
20 position of the pipe to be read off on a graduated scale 19
provided on the upper part 5 of the housing. A second
annular, coaxial heating chamber 20 is outside and adja-
cent to the external insert 15 which it keeps in place
by itself being screwed to the base of the distribution
25 chamber 1, this base forﬁing an integral part of the
lower part. 21 of the nozzle housing.

Finally, it may be seen that in the centre of the axial
passage 3, a conventional two-fluid nozzle 22§'is
30 positioned in a guide tube 22b.

The upper part 5 and the lower part 21 of the nozzle
housing are connected by an "I" profile wall 12, and
- fastened by screws to provide a compact, robust housing.
35 : '



in the annul ar distributi'on opening 11. 10 The end of the duct 6 is forned
froman internal insert 14 secured at the lower end of the inlet pipe 4 and
from-agn. external insert 15 which is positioned in the extension of the .
I Nsj, val | 7. The two inserts are renovabl e and de- 15 fine a converging,
conkcal//annul ar discharge slit 16, the width of the slit being adjustabte

' peration by rotating the pipe 4 in the nozzl e housi ng. To this ‘gd,
.the top end of the pipe 4 which i.sqRoll owed out has a mlled rim17 and a
“pointer 18 which allows the precise 20 position of the pipe to be read off
‘on a graduated scale 19 provided on the upper part 5 of the housing. A

second s FORGGH AR, R iehAERR vaPyl SmPUkeafe #Adaadbrs-cent to the
external 1 nsert 15 which it keeps in place by I tself belng screwed to the

base ofttﬁﬁﬁkﬂQnQﬁtﬁh#%n?!&?vcﬁéﬂﬁépefn EReOLIR8Se DY oPRPHEARTi Nt egral part

of the d@wegs tx?ebﬁsédﬁaﬁwls%mauali&aleﬁl aal Iréetahaﬁnarbe seen that in
_the centre of the axial passage 3, a conventional two-fluid nozzle 22a is

30 p05|b¢¥ﬁﬁxiWh?¥?YﬁH(i¥1?@5%FE?WedTﬁécﬁﬁﬁéFYpaﬁpmﬁ HﬁHchesFﬁﬂer part 21
of she JWzAH&E uLdYW mqscw%beqkemmg 'éhamaéetsl age\/\aélaéa. and fastened

by screws to provide a conp ct rob ousi n ems of
ti ght nee Wr#) ?pd"rst 3“’88&%9 t"PEE't £aA S?dtﬂ %ﬁ/ have
been rgg jl.zke/ed %wﬁdam a.'lQ." ﬁueﬁ@a:ﬂseg&esmaaedohysﬁekndeesrcI es | E
rectangul a erever prove cess parts, such 5 as
Lhe. oULSFSRE naltis tESHRR Y IR 158 ¥elicage gy threaa s, o
with the internal thread in the upper part 5 of the body '
10 and the external thread at the top part of the inlet
-pipe 4 are plated with amorphous nickel.

The reépective inlets (not shown) of,the'agglomeratioh
and the heating flﬁids are made tangentially in the out-
15 side wall of the distribution chamber 1 and of the heating
chambers .2 and 20. Likewise,'draining outlets (not shown)
are provided in the bottom of the outside wall of all
these chambers. '

20 In the description of the embodiment illustrated in
Figure 2, the same reference numerals as in Figure 1 are
used to designate elements or parts which are identical
or fulfil the same function. Thus, also in this Figure,
the housing comprises an upper parﬁ 5 and a lower part 21

25 which are connected by a wall 12 and enclose a distri-
butiontchamber 1 and a first heating chambér 2.'Likewise,'
an inlet pipe 4 is again screwed into the housing by the
thread 23 and may be adjusted by rotating the milled
rim 17. The exact position of the pipe may be controlled

30' by the pointer 18 opposite the graduated scale 19. The
construction of the distribution chamber 1ﬁis also very
similar, with a flange 10 which is in thié case cut out
from a single block in_the'lowen_part.21 of the housing,
thus preventing any condensates from entering the distri-

35 bution opening 11, these condensates flowing away towards



The internal insert 14 is pushed | oosely into the end of the pipe 4.
Practically, all the parts are nmade of stainless steel. The internal insert
14, "as wel|" as the.thread 23, with the internal thread in the upper.part 5
of the body 10 and the external thread at the top part of the i ~ \pi pe 4
are. pl-ated with anorphous nickel. The respective inlets (not show of the
aggl'éaeration and the heating fluids are made tangentially in t t- 15
side wal|l. of the distribution chanber 1 and v $¢he heating chanbers.2 and
20. Likew se, draining outlets (not shown) are provided in the bottom of
‘the outside wall of all these chanbers. 20 In the description.of ‘the

embodi ment il | usthat edtisidei glorg2thé hinshimed ef bs@nc®. nuneral s as in-
Figure 1 are used to designate elenments or parts which are identical or
“fulfil the sane function. Thus, also in this Figure, the housing conprises
‘an upper part 5 #ostezelrowthepintegialbandli ektermal oinsntesl axne averi | 12 and
encl ose a distri-gQution.ch e I ' Iikew se,
an.inlet pipe 4 F§E§§§%§t§c§g§eé°%%$ggt%Eéﬁﬁﬁé?Egﬁﬁ?ggﬂgnﬁggggﬁﬁiihéh may
be adjusted By r dirattiedg inh&igiukkeedl.r Im BEiguifdée2 pxacsegprdarwhafsing pi pe
nmay be controlled,3Q. byt lsnt 0 i r t |_e The
‘construction of %ﬁeggi )s‘f‘ r?gﬁfpﬁggh géﬁﬂlnggrgg&ﬁs&glééi%%r Sl n?‘fif?@v?ﬁ tltj?%zfr

fl ange 10 whi ch iparitn 26hiwbichsareuinterconnechedibyl 2 nedian iveilheq ower
part 21 of the h ' t.hu [ r Iy t he
e+ 35 buti of Basarind, BeCoRtany B0aBEtFalcy Ehiiter I ARE P 1
12 - the outsi deheddggt sbamheri R8d Thbsr secor@ary drousing i st edhMavand

external insggts AhBe¥ehbd fixed against the main housing 5-12-21, as
' illustrated in Figure 2, or may be spaced away from it
" along the guide rods 29. Thus, the heating chamber 20
néxt to the external insert 15 and to the distribution

chamber 1 is sandwiched between the main housing and

15 the seééndary housing at a certain distance from the annu-
lar outlet orifice 30 of the discharge slit 16, so that
the upper lip 31 and the lower lip 32 which define the
main discharge-slit 33 of the secondary housing may be
accomodated around the end of the external insert 15.

20 The width of the slit 33 may be adjusted by rotating a
ring having a milled rim 34 screwed from below into the
lower part 25 of the secondary housing and supporting the
lower lip 32. This discharge slit 33 ‘is supplied directly
from the distribution chamber 27 through the annular

25 distribution opening 35. Thus, by itself, it forms the
whole duct for the discharge of agglomeration fluid from
‘the secondary housing..

The top of the secondary housing and the upper lip 31

30 are designed so that it is possible to discharge compres-
sed gas such as air through a secondary slit 36 which
is defined by the end of the external insert 15 ané by
the upper lip 31 when the secondary hoﬁsing is attached
directly to it, especially to avoid accumulation of

35 particles between the insert and the lip.



~and the

different, and notably are nmuch longer than.those illus- 5 trated in
Figure 1. In Figure 2, a secondary housing 24-26 is fitted,. forned froman

upperpart 24 and a | ower part 25 which are interconnected by a nedi an wal | 4
26 s ting secondary distribution chanber 27 fromi.ts heating chanber
28. i's/secondary housing 24-26 may 10 either be fixed agai nst the main
hou 5-12-21, as illustrated in Figure 2, or may be spaced away frorgft

:along t he guide rods 29. Thus, the ting chanber 20 next to the external
insert 15 and to the distribution chamber 1 is sandwi ched between the nain -
housing and 15 the secondary hou5|ng at a certain distance fromthe annu-
| ar out 6, t er I|p 31

b Shia) Fadhfd N i Rpifodidng a1 1Ml E g
secondarygmm@52nghm@yab@iz&niﬂﬂxRﬂQ§$1ﬁeﬂnﬂ9nyhéted@ dﬁfﬂnedebwernal i nsert

15 2 e{%%&l%% Ldd o dBeP eSS A i ialkdlg @ ring having

4 ScCrewe W into t ower part 25 of the secondary .
housi ngsunﬂa@ep@'érthqg’im 4 and qqqtisglouaims wiildadabgdwelent 33 is supplied
dirgct| ypdr ogad iy dis rtr?é”dﬂbf*@dﬁ’% gam L he RRpitkalsedd
dis rlbutlon opent ng % hus;, by itself,. rnms the esduct for the

di schar@@sowfé}gg#%n%iiatm@h e Windeqted tbﬂé'-% @ﬂWus‘iarlé- The top of the
secondagy fgass aﬂi’et@fsé%’ﬂf‘dtidrp Hamdflr - epféﬁsllcwae%&otm@t it is

possi bl e to di scharge conpres- sed gas such as air through.a secondary slit
36 whi CRUFROBRf iMmctR®ytemPRte Dof N RWHAT i RN (theouglhd by the upperll

lip 31 HH&”diQ@rﬁ]@&@i@&Wp&%&ﬁé‘gw madd aGhathdivf@eidey the éatl egspecial ly to

avoi d accunul ation_of 35 articles hetween the insert an he |ip.
The gas is discharged through the annular outlet 4

delimited by the lower end of the dummy wé;l 37 and by
the end of the internal insert 14.

_ Figure 2 as'well as Figure 1 do not illustrate the fluid

15 1inlets into the different distfibution'and heating cham-
bers and .the draining outlets, to avoid-o#erloading the
drawing and interfefing with the clarity_thereof.



13 The axi al passage 3 of this enbodi nent, as fTTIEﬁT?ﬁ?ﬁTﬁTT‘Figure*?, has

a circular cross-section. It is defined by a du dat a fe@%
Roints to the inside surface of the pipe 4 and mm'ﬁﬂﬂiﬁmgd bet we n)v-'_':'?
5 -the openi:ng and the upper end of the pipe 4. *A €onpressed such as”.
air pmy be injected below this dumy wall by neans of the distribution

" charer 38 provided for this purpose in the top part 5 of the housing, and
through the distribution openings 39 nmaded R4the top of the pipe. 10 The
gas is discharged through the annular outlet 40 delimted by the |I'ower end

of .the dumy wall 37 and by the end of the internal insert 14. Figure 2 as

well as Figure lofloimet illustrate the fluid 15 inlets intothe different
di stribution andfEeattng cham bers and.the draining outlets, to avoid
overl oading the drawing and interfering with the clarity thereof. -14-

Clainms 1. An aggh Nk addPlomdrrd Fort HEYZ 1Y R@mprivinghaumaig Hovkhgga
vertical, axial opening 1n which the, following 5, el enents argogrovided: an

“axial passage foRaVHRS RnYestrbs aXiRy RRANI®G ifr yBdCH thepéollowing
aggl oner at ed 5 at o} 8@sh tNEr& BRI adh S EiRr08 adugla sefaigeh fiox ¢haxhahivksibnand

out side the.axial passage for the q%ﬁfharge of- an _aggl one- ratgon fluid,

and at |east oneCAnRUPRFVeFetenhRIUICH thhH&s atedyoaki 2P2%Et h and
outsi de the ductcherahheldt sdisdhd e dict Whirgyliyoakdian fithdanat o t he
duct, the nozzle al sp_conpri si at | east gne fir%ﬁiannular, coaxi al

|
hdati ng chanber RRFERIRSTRBtIFHEL FRF RIS SCPATES: © nthﬁgﬁéPmFBr

heating the distgation £fluid, and at least one annular distribution
| I 10 chamber which is coaxial with and outside the duct for
o the distribution of the agglomeration £luid into the
dﬁct;_the nozzle also comprising at least one first
annular, coaxial heating-chamber which is outside and
adjacent the distribution chamber for heating the distri-
15 bution chamber and at least one second annular, coaxial
3 heating chamber which is outside
the duct , is posi;ioned below the distribution chamber
for heating the latter chamber and is-also positioned to .
heat the outlet end of the duct.
2. An agglameration nozzle as claimed in claim 1,- wherein
[ the axial passage is -defined by an inlet pipe which is
' screwed into the top part of the housing‘and is adjusta-
ble axially by rotation about its axis and the duct is defined
25 on the inside by the external surface of the inlet pipe
and on the outside by an inside wall of the distribution
chamber. -

3. An égglomeration nozzle és claimed in claim 2, wherein
30 the annular diétribution chamber comprises a ceiling,

a floor which is inclined radially towards the outside

to drain condensates of the agglomeration fluid, an

inside wall having at its top part a flange which is

directed radially and outwardly, an annular distribution
35 opening between the flange ahd the ceiling of the



15 buti
~which i

ks axi
-of the
.Chanber.
annul ar
radially towards the outside to drain condensates of t
fluid, dellhsfdEhgafingdy hegtdndi £BaMBBTpart a fl ange which is directed
radlally and outwardly, an annul ar dlstrlbutlon 35 opening between the

fl ange
out si de

on chamber and at ‘|l east one-second annul ar, coaxial heating chanber

s outside the duct |,
ating the I‘m“mmll nmE is al so positioned to heat the out L et
t he duct. tion nozzle as clainmed in claim1, ~

osi tioned bel ow t he dlstrlbutlon chanber

t he axi al passage I's defined by an inlet pipe which is screwed into

part of the housing and is adjusta- ble axially by rotation abowf

s and the duct is defined 25¢4500 the inside by the external surface.
inlet pipe and on the outside by an inside wall of the distribution

3. An aggloneration nozzle as clainmed in claim2, wherein 30 the

Hi sy iiitliicdn ceRanle! agamahi aaﬁsaaéewungfoﬁniﬁ%osn wWHgiad s i nclined

e aggl oneration

and the ceiling of .the - diistribution_chanber and an

4mmﬁn1@&&%QM$4%¥1PHSP862%&IPsoFlﬁﬁEeﬁlFthh%¥T fg CFReERID 4. An

aggl 9rera] iphu1ea7 IFe 13erClial peditlonkdl Th3thuhghrulap degeaibud ar filter is

ned in the annul'ar distribu- tion opening. 5. An agglomeration

rnal insert 10 attached to the lower end of the inlet pipe and an
nser; Eogg&h%gf%eggagggﬁgxEggﬁé n ofc ng §S|3§eﬁgi$ of the

the end of the duct is.formed between.an internal insert

attached to the lower end of the inlet pipe and an exter-

nai insert positioned in the extension of the inside wall

of the distribution chamber, the two inserts being remo-

vable and defining a .converging, conical, annular discharge

slit, the width of the slit being adjustable during opera-

tion by rotation of the inlet pipe in the housing.

6. An agglomeration nozzle as claimed in claim 5, wherein
the parts are made of stainless steel and the external
thread of the pipe, the corresponding internal  thread of
the housing and the internal insert of the duct are plated
with amorphous nickel. |

7. An agglomeration nozzle as claimed in claim 2, wherein
the axial passage is annular and is defined on the inside
by a guide tube inside which a two-fluid nozzle is posi¥ N
tioneq for the projection of a fine spray.

8. An agglomeration nbzzle as claimed in claim 1, which

positio
nozzl e
an inte
exter -
distrib
10
15
20
25
30

includes a secondary housing arranged below.the main
housing or attached thereto, the sécondary housing com-
prising an axial passage and, coaxially from the inside
towards the outside, at least one fluid discharge duct,
a chamber for the distribution of fluid and a heating.
chamber.

Fdon Qred™%r clai m3, wherein the end of the duct is formed between

%;;

4

®



vabl e and defi ni ng a convergi ng, conical, annul ar discharge—stit, the width

of the slit.being adjustable during opera- n of the inlet
pkpe in the housing. 6. An. aggl onerati on noz m,lgallg ,B‘{Eﬂ.‘ﬂ claim 5, - N
wherein't he parts are made of stainless steel *an t hread OfF D¢
t he pipe, *the corresponding internal thread of 20 the housing and the \_—
i nt'érndl insert of the duct are pl ated w th anorphous nickel. 7. An

- aggl onepation nozzle as claimed in claimz2, qgherein the axial passage is
annular and is defined on the inside 25 by a guide tube inside which a
two-fluid .nozzle is posi - tioned for the projection of a fine spray. 8. An
aggl onmer ati on il PR u ec

housi ng arranged b O%S‘ﬁ?e mal nd&“)rﬁzﬁég]]@néac\gﬁb'rg{]f chtgdggﬁéﬁe?o i ?}é!n
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of conpressed t . 1ls: I natio I
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