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A fluid energy mill of the confined vortex type
for comminuting pulveruleﬁt_solids, said mill provided
with means for measuring the differential pressure between
the discharge and the feed of the mill through openings
in the chamber peripheral wall and in the discharge means,
each opening provided with means for purging into the mill
to prevent pluggage thereof and a process for using the mill
to grind solid Tio2 by maintaining a constant differential
pressure between 100-600 inches of water.
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TITLE
Fluid Energy Mill With
Differential Pressure Means

DESCRIPTION

Technical Field

The present invention relates to a £luid

energy mill of the confined vortex type with a means

for measuring the differential pressure acrcss the

mill and a process for grinding particulate Tio2 with
the aforesaid energy mill to achieve Tio2 vith improved
gloss with efficient utilization of enerqgy.

Background Art

Fluid energy mills of the confined vortex
type are known and>employed in industries such as
pigment, cosmetic and plastic because of their effi-
ciency and economy in comminuting particulate solids.
U.S. Patent 2,032,827 discloses designs of such mills
in detail.

Generally a fluid energy mill of a confined
vortex type is disclosed in U.S. Patent 3,462,086 as a
variation of a basic disc~shaped chamber enclosed by
two generally parallel circular plates defining axial
walls with an annular rim defining a peripheral wall.
The height of the chamber axially being substantially
less than the diameter. Around the circumference of
the peripheral wall are located a number of uniformly
spaced jets for injecting a fluid, which furnishes the
energy for comminution and one or more inlets for
feeding the particulate solids to be comminuted. The
fluid and the particulate solids are injected tangen-
tially to the circumference of a circle that is smaller
than the chamber circumference. A coaxial conduit in
direct communication with the grinding chamber is pro-
vided as a discharge means for the comminuted solids.
In U.S. Patent 3,726,484 paraxially symmetrical
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2
discontinuities projecting from the axial walls of
the chamber prevents the discharge of oversized
particles before they are reduced tc the desired size.
The flow of particulate solids to the mill
5 has been controlled so as to permit efficient grinding
of the solids. Fluid energy mills combine grinding
and classification in a single chamber. As the fluid
is fed tangentially into the periphery of the chamber
along with solids to be comminuted, a vortex is created
10 whereby the particles are swept along a spiral path
to be eventually discharged at the outlet. Generally
the fluid feed rate is maintained constant. Efficiency
of grinding and quality of the product where Tio2 is
being ground are affected by the ratio of the fluid
15 feed rate to the particulate solids feed rate.
Generally in the case of TiO2 the flow of
solids tends to be irregular when flow meters are used
due to pigment buildup in the equipment for flow
measurement as well as buildup in the feed chute
20 where measurements are taken. Thus, solid feed rates
can unknowingly be variable. This variability can re-
sult in inefficient energy use and substandard product.
The variability can have the same adverse[effect on
Tio, grinding even where the flow meter is used to
25 control the feed rate of TiO2 to the fluid energy mill.
Disclosure of the Invention

Now an apparatus has been discovered that
avoids the adverse effects of the prior art and permits
a more efficient use of fluid energy for grinding and
30 provides an improved quality of product. The present
apparatus is an improvement in the apparatus of the
prior art.
Accordingly, it has now been found that in a
fluid energy mill of the confined vortex type for
35 comminuting pulverulent solids having in combination
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a disc-shaped chamber defined by a pair of opposing
circular-shaped axial walls and a peripheral wall, a
multiplicity of inlets extending through the peripheral
wall and aligned for directing gaseous £fluid into the
5 chamber tangentially to a circle whose radius is
smaller than the radius, Ry of the chamber, means for
charging pulverulent scolids to the chamber at the
peripheral wall and discharge means for withdrawing
pulverulent solids and gaseous fluid along the axis of
10 the chamber, the improvement wherein the fluid energy
mill is provided with means for measuring the differ-
ential pressure between the discharge and feed of the
mill through openings in the chamber peripheral wall
and in the discharge means, each opening provided with
15 a means for purging into the mill to prevent pluggage.

Furthermore, it was found that the grinding
of '_l‘io2 pigment particles by feeding said particles
into a fluid energy mill at a rate that will maintain
a constant differential pressure within the fluid

20 energy mill of from 100~600 inches of water resulted
in advantages over prior known methods.

In the case where superheated steam is the
fluid energy that is fed to a £luid energy mill, the
steam pressure is converted to velocity as the steam

25 expands in the jets and nozzles. The jets and nozzles
are positioned around the grinding chamber in such a
way that the steam jets force the steam and solid
particulate to move in a vortex within the chamber.
The speed at which the steam and particulate solids

30 travel around the chamber is the tangential velocity.

The tangential velocity decreases when the
particulate sclids are introduced into the steam be-
cause the solids are accelerated at the expense of
the kinetic energy of the steam. The greater the

35 solids feed rate the greater the reduction in tangen-

tial velocity. Tangential velocity is further reduced
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by the additional friction in the case where the solids
are more difficult to grind and are therefore retained
in the grinding chamber longer. Tangential velocity is
therefore a function of steam flow, pigment feed rate
5 and pigment grindability.

Grinding energy in the field of pigments has
traditionally been defined as the ratio of steam flow
to solid pigment feed rate (S/P) for fluid energy mills.
From the preceding discussion it is evident that tan=-

10 gential velocity is directly proportional to steam flow
and inversely proportional to the pigment feed rate,
hence a direct measure of grinding energy. Although
tangential velocity cannot be measured directly, the
differential pressure between the grinding chamber

15 periphery and gas outlet can be measured and is, in
fact, a function of tangential velocity. Differential
pressure therefore defines the grinding energy.

Control of differential pressure permits con-
trol of grinding energy, which in turn controls product

20 quality. In controlling differential pressure, pigment
feed rate is chosen as the manipulated variable. - Pig-
ment feed is chosen because of difficulties in measur-—
ing it directly, and because at constant steam rate
where production is maximized, the differential

25 pressure becomes primarily a function of pigment feed.
The speed of the pigment feeder is adjusted to maintain
a constant AP. The control action is inverse to the
pigment feed since the differential pressure is in-
versely proportional to the pigment feed rate. As

30 differential pressure increases, additional feed is
provided by speeding up the feed of solids. The in-
creased feed rate decreases AP. Likewise, a drop in AP
would require a decrease in the feed of solids in order
to increase AP to the desired level. The feed rate can

35 be manually changed or can be automatically adjusted.
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As pointed out previously, differential pres-
sure responds to changes in pigment grindability. If a
pigment becomes more difficult to grind, for whatever
reascon, the differential pressure will be depressed and
therefore require a reduction in the feed of solids to
the mill. This occurrence of more difficult to grind
solids heretofore would pass unknown through the mill
with the result that the particle size of the product
would be too large and the gloss of the TiO, pigment
would be too low. Now for the first time the drop in
AP can be used to avoid this decrease or loss in gloss.
A drop in AP is a warning that the pigment particles
require more grinding and therefore must be retained in
the mill longer to reach the required particle size,
The ability to make corrections in feed rate based on
AP therefore offers an advantage over prior known opera-
tions in the achievement of a uniform gquality product.

Additionally, control of solids feed rate
with AP is more reliable than a manual control cf
solids that is based on a direct measurement of the
solids flow rate. Flow meters tend to be inaccurate.
They, are subject to drift, plugging, fouling, etc.
The pressure taps of this invention may also plug but
the probability of pluggage is less. This is due to
the maintaining of a constant purge flow through
the tap lines. If, however, there is a plugging of
the pressure tap lines, it will be appareant immediately.
Corrective measures can be taken immediately to assure
uniform qguality of product. The grinding of the pres-
ent process also permits a Tio2 reduction in grinding
energy of about 5-10% over that required heretofore.

The novel feature of the apparatus of the
invention and the use of said apparatus to grind Tio2
pigment is the concept of relating differential pressure
to feed rate and the control of feed rate to provide
constant AP across the mill.
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6
Detailed Description of the Drawings
The invention will be further described with
reference to the drawings. Figure 1 is a vertical

cross section of the apparatus of the invention. Figure
5 2 is a horizontal cross section of the apparatus of
Figure 1 normal to the axis at the inlet jet level.
Referring now to Figure 1 and Figure 2, 1 is
a source of fluid, which in the case of superheated
steam has temperature and pressure controlling capabil-
10 ities. The preferred fluid is superheated steam. A
fluid header 2 encircles the peripheral wall 4 of cir-
cular grinding chamber 5. ©Nozzles 3, of which only
three are shown, interconnect the header and the
grinding chamber. Each nozzle 3 enters the peripheral
15 wall 4 of the chamber at an angle such that the exten-
sion of the nozzle axis is tangent to a circle about
the center of the chamber which has a radius smaller
than the radius, R, of the chamber. A multiplicity of
these nozzles is advantagecusly used. The chamber 5
20 is shown to be relatively disc shaped, its actual
dimensions being determined by the upper and lower
circular plates 7 and 8 and peripheral wall 4. A
venturi feeding device 9 serves to introduce the solid
material to be ground to the chamber, it being aligned
25 somewhat tangentially to facilitate flow of the solids
25 and fluid into the chamber vortex. The fluid is intro-
duced to the venturi by/nozzle 10 and serves to entrain
and carry solids into the grinding chamber. The c¢ylin-
drical discharge opening 6 carries fluid and ground
30 solids out of the grinding chamber. Pressure tap line
12 senses the pressure in the discharge opening.
Pressure tap line 11 senses the pressure at the peri-
phery of the grinding chamber. The AP is the differ-
ential pressure across the mill. Purges with a non-
35 condensable fluid are applied to each pressure tap line
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to prevent pluggage thereof. The AP is maintained at
the deésired value by adjusting the feed of solid mate-
rial into the mill.

The process of the present inventicn com-
prises feeding solid particulate Tio2 particles: to the
fluid energy mill described above. The fluid of the
present process is superheated steam. The flow of
TiO2 solids to the mill may be delivered by any of many
known means, e.g., belt feeder, screw feeder, pneumatic
feeder, etc. The means for solids delivery are not
critical. The feed rate, however, must be adjustable.
The process of the present invention therefore comprises
controlling the flow of ‘I‘io2 solids and/or the flow of
superheated steam to provide a constant AP across the
mill. However, it is preferred to control the flow of
Tio2 solids and not the superheated steam flow so that
production can be maximized.

The AP across the mill must be held constant
at a pressure value of from 100-600 inches of water
depending on the degree of comminuting of the Tioz.
solids. The particular AP at which the process can be
operated depends on the specific use for which the
TiO, is intended, the gloss or particle size required
and the geometry and size of the mill. Accordingly,
therefore, the AP for some Tio2 applications is 250-375
inches of water and 300-400 inches of water for others
and 350-450 inches of water for still others.

The apparatus of the present invention per-
mits grinding of particulate solids more efficiently.
Apparatus of the prior art do not effectively provide
as uniform a grind of solids and at as low steam to
pigment ratios, e.g., a reduction of at least 5% in
energy.

The process of the present invention permits
the grinding of TiO2 more efficiently and provides for
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the preparation of 'I‘iO2 having less of the larger more
difficult to grind particles which results in improved
gloss as well as more uniform gloss. The process also
provides a more efficient use of energy, e.g., a reduc-
tion of at least 5% in energy as compared to cohven-
tional fluid energy mills.

The description of the fluid emergy mills

described in U.S. Patents 3,462,086 and 3,726,484
are hereby incorporated herein by reference.
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TITLE
Fluid Energy Mill wWith
Differential Pressure Means
ABSTRACT OF THE DISCLOSURE ' .
5 A fluid energy mill of the confined vortex
type for comminuting pulverulent solids, said mill

2

provided with means for measuring the differential
pressure between the discharge and the feed of the mill
through openings in the chamber peripheral wall and in°
10 the discharge means, each opening provided with means
for purging into the mill to prevent pluggage thereof
and a process for using the mill to grind solid TiO,
by maintaining a constant differential pressure between
100-600 inches of water.
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CH 1173

DECLARATION OF TRUTH
MADE URDER PROTEST
(AFFIDAVIT)

The undersigned who is (are) interested
in £iling an application for patent or
for a certificate of invention in respect
of an invention related to

declare (s} undexr protest to tell the
truth that, with relation to the date
of its first £iling seeking protec-
tion, or on this date, the best method
knewn by him (them) for practicing
said invention is

MRXICO

DECLARACION 3AJO PROTESTA
OE DECTR VERDAD

El (los) suscrito(s) interesado(s)
en solicitar ‘en México una patente
de "invencitn con respecte a una in-
vencidn relativa a

declara(n)} bajo protesta de decir
verdad que con relacidén a la fecha
de su primer deposito buscando pro-
teccidn, o a esta fecha, el mejor
metodo conccido por el {ellos) para
llevar a la prédctica la citada in-
vencidn es

X! that conventionally used for manu-

invention:

facturing the gooeds covered by said | 1

_J el convencional para la manu-
factura de los cbjetos a que
la misma se refiere; )

that mentioned 1n Che speciiication
of such invention that is prepared

tion for a patent or for a certifi-
cate of invention;

to form part of a Mexican applica- 2

] el mencionado en la descrip-

cién de tal invencidn que estd
preparada para formar parte de
la solicitud mexicana de paten
te o certificade de invencién: |

_J particularly the method described
in example Xo. or 3
in claim No.

particularmente el método des-
crito en el ejemplo No.
o en la.cldusula No.

This declaration is filed in order to
be considered as an integral part of
the said specification, in accordance
with the provisions of Articles 17
and 79 of the Law of Inventions and
Trademarks that is in force in México
since February 11, 1976.

Signed by applicant(s) on

December 15, 1981
in the city of Wilmington, State of
Delaware, Unlted States of America

Esta declaracidn se presenta para
ser considerada parte integra de

la citada descripcidn de la inven-
cidén, de acuerdo con lo dispuesto
en los Articulos 17 y 79 de la Ley
de Invenciones y Marcas vigente en
México desde el 11 de febrero de
1976.

FPirmado por el (los) solicitante (s)
el dia
en la ciudad de

Applicant (s)
Solicitante{s)

E, I. DU PONT DE NEMOURS AND COMPANY

s/ A. N. Riedy

Asst, Secretary - Patent Board

s/ Kimberly L. Stollar Attest: s/ D, J. Hellmann SN

(Witness)

Asst. Secretary of the Company

'V:?f;?!;72‘)1
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EXTRACTO DE LA DESCRIPCION

Se describe un molino que utiliza la energia de

gfz.z;;z:fluriéo«, del tipo de torbellinc mantenido en un aspacio

iimit&rio, para dividir finsmente sélidos pulverulentos, es—
"-aando proviste dicho molino &e un medio para médir la pre-
>si.6n, timferenc:.al entre 1a. descarga ¥ la entrada del molino
' @ través de unos orificios formados en lz pared periférica-

'_'de:-l&cémam ¥ en el a:.sposn.tlvo de descarga, estando pro-
'yistg, cada orificio de un medio de purge en el molino con

,de eviter su obburacifén, y se describe tembién un

,é@gm&;mta_ para uiilizar el mpline con el fir de tritus

”TJ.!)Zl sélido ma.ntenienﬁo uns. pres:.én d:xfarenclal constan

.;\gﬁa&ua}. e - e e
AMBITO TEGNICO I}E. LA ’IIW'ENGIOI‘..“

AM‘ECEDENTES DE. IA TECNICA ‘
- e conocen. ¥ se ut:.l:.za polmn@s que emplean la
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los pigmentos, cosmétlcos T plést:.coa, en razén de su rendi~
mlento y de su econom:‘.‘a para, d:.v:.&ir f:.na.mente sélidos en

furma de particulas. 'La. pa‘hen‘se de 1os Estados Unidos mimero

2 032 827 desm’;:.be detallaﬁamente moaglos de estos molinos.
Ile manera general se descﬂbe en la patente de

’tr’..
BT e

'46‘2 686 un molino que utiliza

ios'Estados U’nldos, numero 3.

fevaeisn ~fapumg e Gy AL Xents H i

la ener & de‘_un ﬂuldo, dgt_l'w tipo'de t_orbelli.no mentenido en
espacio liﬁitado, bajo ia, forxga Qe un,a vaman'be de una cd

:&wzw & L
. “’“aaq;.; aft ury so oL oEdiala,  UAaardo
s bdsien en forma g% aiscd :rﬁ(_!ee_edaﬂpor dos placas eirculg
res generg{.!l}fgfhe parale}.as“g‘ue deﬁnqn unas paredes axiales
qu.e. dgf:.;jl@.d %{a’.‘?&ged perli‘érlca. Ia al

. BOYY {34
“eon up reborde auular

W wssbrdlLing gus an
tura de ls cémara en sentido axlal es sustancla}mente infe-
L farss dgoun atnoon Pormes g Reny

dnve tro. Alrededor_ de 1a gnrcunferencla de la pa-

e ow T A8
!11’1’ cierto. mimero de quu:L-

rio::- a su@&:.
pipl stén a:.spuestos
4 ’H} s=I 3
nygetar un fluldo, el

IECIE BT VS o

¢a
k-w-.n&lu. oL
emgx;rhe separadas pars i
] LA '}"‘;.l A}-;A.fo : "»\‘ [ VRS
giona la energza de trituracJ.Gn, ¥ uno o varios

W TR,
7 Fmert d0g T

i etn et Ap 7
de entrada paras introdueir 103 s&l:.dos particula-
¢ i o

11 L éﬁb aloaveantnn dv My 44»& 4 ¥
. res  que han_de ser tritu;rados. Bl flu:&d« y los sélidos en
ﬁi&k"‘ &'% nees o & Sorgm 48 el oienn.
&e P e ,\zig.s se in;z!ecta.n tangehclalmente respecto a
erencié. de un efrculo qu@ tiene un: a.lémef;ra infe-

C yﬁ«.\-«r’i»g OF &L s
‘eire
Be pflidoes trelhds o fel LW UREMART LM
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A
3 726 484 unas dlscontlnuldades paraxialmente simétricas
que sobresalen a partir de Ias pa’f'edes axiales de la cidma-

T8, mp:.aen la descarga de part:’.culas de tamafio excesivo
antes de sv. reduccldn al tamafio deseado.

R ' : La elrcu.la.c:.én de los 3611608 en forma de par-
- 'ticulaa hasta el molinb‘ g2 con'brola para permi‘b ir una tri-
. turacn.én eflcaz de los 's61id0s. Tos moYinos gue utilizan

LY ey

'energia de un ﬂu:.do combina:n ie trituracién con la clasi-
arz

ﬁcacidn en ‘una sola cémara. Cuando ‘el fiuido penetra tan-

. genclalmen'be en le penferié de 19. cémara, conjuntamente

AT

con 108 sGlidos que han &e 'esérs~ divididos finamente, se cres

[T -S4k

\m torbeliino que hace qv.e las partfculas sean ’oarrulas a

o

: _10 1arg9 ﬂevun trayeeté':en forma de espira.l ¥y salen final—, -

-sz,’ el rendim:.en'bo de trituracltsn Y la cz

A

ot estﬁn afectados por 1a relscibn entre
3 i"s,'i"' £
de: anﬁfenterczdn con ﬂuxé[o y el caudal de alimen

maners. general, en eI!: ’0-8350 de Tioz,b el cau-

{;'!;y g?m'fr{" e am R A

de sGl:.dos tzenée a aer 1rregula.r cuando se utilizah
o ouys redio

ae{“ candal e:x raz6n e 1:! acumulac:LGn de p:.gmento

& we mmra- ! . )
€. equ:.po de ﬁediciﬁn de " caudal y y ‘tembién en el conducto
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Ly mcuom
nEsmoLLo

ma"ne:ra_; imprevista. Este cerdcter variable puede dar lugar =a
una utilizacién ineficaz de la energia .y a un pioducto de
calidad inferior a las normas. Esta variabilidad puede te-
ner el mismo efecto perjudicial sobre la trituracidn del
P340,y incluso cuando se utiliza un medidor de caudal para
controlar el caudsl de alimentacién de '.135.02 en el molino
que utilize la energfa de un fluigo.

‘ . DESCRIPCTIOF GENERATL DE LA INVENCION"

Se ha descubierto ahora un aparato que evita los

- efectos perjudiciales de la técnica anterior y que permite
una utilizacién mds eficaz de la energfa del fluido para la
triturasién, proporcicnando al mismo tiempo un producto' de
mejor calidad. El preeente aparato es una mejora del aparato
de 1a técnica anterior. R

Por consiguiente, se ha descubierto que en un mo
1ino que utiliza la energfa de un fluido del tipo de torbelli
no mantenido -en’un espaciof limitadé, para dividir finamente
86lides. pulverulentos, que incluye en combinacién una cdmars
_en fcaﬁ%&? de: @isco definide por un par de paredes axiales de
'fomyr%;éis;zcular opuestas y una pared. périfé_rica,_. una”mul'l;ipl_i_;
. cidad-de orificios de entrada que se extienden a través de
1a paved periférica y que estén-alinesdos pars dirigir el
-fIuido-gaseoso en & interior de Mla_{cémg.ra},;:;angencialmente a
un cireulo cuyo radic es inferior.el radio R, de 1= cdmarsa,
-un-dispesitivo para: introducir en la cémara .1os:s§1,idﬁs pul-

\

- .

\
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verulentos en la pared periférica de la misme ¥y un dispositi
vo de descarga para extraer los sélidos pulverulentos 'y el
fluido gaseoso a lo largo del eje de la cédmara, una mejora
que consiste en-que se dgta el molino gue utiliza la energia
de un fiwigo -de ‘_un dispositivo. para medir la presién diferen
cial ‘entré -1z descarga y. la entrade del molinc a través de
unos-orifieios formados en la.pared periférica de la edmara
y en el dispositivo de desecargs, estando,proviste cade ori-
ficio de un. disposi’civo de purga en el molino para evitar

LA T - ",',--,,'

e:x&n Gte las particulaa de p1gnen§o de. srmé ma&:.ante, :ga m'bro |
dnccidn.ﬂ%da.chaa part;{cu}.a% £8, -u;f mo}mo que. utihza la -

¢-m t; ﬁgsf:~ H,'_e_,‘

whils ze 1, enar,gﬁa.« de un flué;do,,v 1aa: pgesi&qa de:. wgpor se
trensforme, q&gei.pm,dad cuandg. eL~vapor se e::gpeéusiona« en las

r de la, cémaxp de w}tura@i% dez td mane~

[}
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) ‘ . * ) l
’ 3 wiing £6lidas a desplazarse en forma de torbellino en el in
' torior de la cédmara. Ia velocidad s& la cual el vapor y los
S 4 nd)idos en forma de partfculas se desplazan alrededor ds la
ofiinra es la velocidad tangencial.

La velocidad tangencial disminuye cuando los s

11108 en forma de particulas se introducen en el vapor por—

A

e los sdlidos estén sometidos a una aceleracién obtenidsa
poe medio de la energia cinética del vapor. Ia reduccidn de
ln velocided tangencial es tanto mds elevada cudnto mds im-

- yorinnte es el caudal de alimentacifin con sélidos. Ia velo~

oidnd tangencial es reducida todavfa mds por la friccién su
“Inmoﬁtaria cuando 1d§“sélido$ son més diffciles de triturar
Yhuuedﬁn_as{ retenidos més tiempo en la cdmara de tritura-
0i8n, Por consiguiente, 1la velocidad tangencial es funcidn
del caudal de vapor, del caudal de a11menta016n gon pigmern~
to y de la trzturabili&ad del p:gmento.

- “Em la industria de los pxgmentos, la energia
de triﬁ&r&hiénfhé 51d0 definzda tradicionalmente como la re
3ﬂﬂtﬁn.entre e1 caudal de. vapor ¥ el caudal de slimentacidn
aom: piéﬁénto sé1ido {S/P) en'el caso de los molines que ut1
llﬁnn 1a energia de un fluido. Basdndose en 1o que antecede,
“ﬁlﬁ elaro’ que 14 velocided tangencial e& directamente pro-
POFeionaI al caudal de vapor e inversamente proporcional al
naudaﬁ de allmentacmﬁh con pigmento, lo gue permite obiener

_“uﬂ ﬁ@diciﬁn divecta de la energfa de trituracién. Aungue

AY
}
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\
la velocldad tangen01a1 no puede ser’ med:.da darectamente,. es
pos:.ble nedir la presa.én diferencial ezr!:re la periferia de
%la cémara de trlturaclén y el OrlfJ.CZLO de sal:uia del gas, ¥
&e heqho, es una func:.én de veloc:dad tangencle.l. Ia pre~—

LEER T
81611 &1ferenc1a1 de:hne por tan'bo 11 energia de tm.turac:.&n.

51 El control de la: ;gres:.cSn a:i.ferenc:l,al ;germ:.te com

B PRI S A

probatr la energia de tr:.turac:.én, 19,,c!.v.ail.,,~ & 81 vez, contro~
LB g

Ll L L eED

1a Iez callda& del producto. Para confrolar Ia. pres;dn dife~

?-g.{ ‘)}‘(‘I PR

_ “reencial se el:.ge como, var:.a‘ole mam.pulada, el caudal de al:.-'
‘5}:} o 9 5 .‘

men*&acién ccn p:.gnento. I.a alimentac16n con. pigmentm ha sido

@,& "?...»?.!u el 3
‘elegida en razén de las d:.fn.cultades que_ se expermentan pa-
’:31%““ (}.m -v_ B .” :.;, o.,_._, A - . il e ¢

‘re medirls dlrectament’e m. purque al caudal cpnstanta de va-

j«n‘y ; A 5 zy \'r} " )
gor aue rma.te obtener 184, grpducciﬂn ggéxma,ﬁ, Ja, pre.si&n di=

s e ,.‘ ESORR A SN I Z I v A » < .
ferezwlxal pasa & ser pr:.ncipalmente una funcj,ﬁn de Ja alimem
CEBYOY, L wwathe 100 AT

tac;éﬁn con p:.gnfehto. , I.a velnczaé.d del a:.s oszﬁivo de alimen—

[T Tar

taci:éSn con pigmento se a;us‘ca para mpntener une, AP constanw-
£, To oapge ; & Y ) )

" tes lm acc n de contrdl es inve;-s&_ﬁe'lg ala.me;r&a;g;én con

ﬂﬁ.“fﬁ 1341 Yo -

?t.n p’"e

atf que la pre816n .d1ferenf1a1. es inversemente
18l cauaal dp almentaczlén son p:.gnento. Cuando

A S S LR a.-~—»»ﬁ Ti HeE R

dg.ferenc:.al smmenta, se prgporcwna tms,a alimenta=-

AL ARy ot

me: ﬁimpgr’bante acelerando 1a ,mtroauceiﬁn los s6li~-
&,‘i{i" [ iy i3 a

"} B

bl ifts

g.as. Et mmg,yor eaudal de almentaciéiﬁ' dlsmmuye ;aﬁ P, De la
bl ,sf}f? 2 Rl P : w MESINES S B e,

‘misme ma:nez‘a, una reducc16n dé‘-A P ﬁecesita una ;-e&uccién de
Loy & STEL :
'ai;i.mentaci&n'con séhdos pare. elevar }.g. 69 hasta,,gl pivel
oBy Eefin propes :

&ese:u&o Bl cauaal de almenta.c16n puede éer cam’b:aﬁn manual

3
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ménte © puede ser agustado de manera automitica.

Como se ‘ha 1ndlcado mis arrlba, la presién dife
renclal resmnde a los cambiaa de tmturabzlidad del pigmen
to. Si por eualqu:.er mot:.vo que sea se hace mds é¢iffeil tri
turaf et plgmen'bo, Ia; presiﬁn d:.:E’erenclal disminuird ¥ por

SR S

ta.ntef seré, prec:.sc reducir el caada.l de introduccién de los’

S o R R T

g&zﬁns e:; el mohno. Este f‘en&ineno del incremento de la di

ficult%a expermente.da para ’sr:.turar les sdhdos pasaba de-
PERLI e 0 S W sl Yo [

.sa‘pereibida en los, molmos de T.g % cmca smtenor, haciendo

25 - 3 e P E BRI O vhems i 7
- que €l tamaﬁo de partieulas del pggducto sea exces:.vo ¥ que

PR ‘s. g5 NIV LB SuuaT.

b::»i”;.lo‘ del ngmentq

JC* i ’Y‘

de Tit)z‘ sea insuf:.c:ente. Ahora por
J\’-'fx. - ;-«\...u P S R
: vey & utilizar la reducc:.én de P para
RE I R AR U ‘ﬁu&, LE BRYE . &2
evitar es‘ba reducclén 0 pérdz‘d& de: brilio.. Una reducc16n de
N ST T ...’aa;:sww e i e TEBPE QTS o
la AP ingice gug las arb:’.culas &e pignento requieren una
FE344 }.“,v, hﬁf%ﬁ N “6"\,3.".3 w"‘* &%L ‘E d é t
or Tri’ rac:. 44 oxY, © em e_;manecer mas tiempo
ey CImeoom fgfsgmz:f?m TRISVE p . LA P

en. el mg&znq :pa.ra aleanzar el. tamafio de part:‘.culas requerz-
SRevenoitn y IR LYigoaton de diche apsriio .

- o, Le capaciéaﬁ«&e. efectuar correce
ol wEnso 3o begesds f20 ., estdn vasadon
- alimentack

an:a en | a caudal de
basdndest en 1a O B, const:tiiye por tanto u:na
Feptonsr in sraerdn dafel

~ I.a.s peraeiones de 1a técn;;.ca. anter:.oz-

, T k:_.,,,.{ X8k Rminial

1idad unzfome. .

3 82 GvL : !

-' 'ewenméol aé. eauaal de almentacién con

W ; ;‘5"'«1*;-:»3\ “K« ALl Daaw %0
lo B&llﬂﬁﬁw Loa meﬁiagres- i '%cau&hl t:.e:a&*en a ser impreci~
“ v S A iﬁ :

w8y Esda o
- 611, ensuclamxent 0,

DUP050302018
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's ‘
e‘tc. Las tomas de pres:uSn de la presente invencidn pueden

tambn.én obturarse, pero esta prohabilidad de obturacidn es

menos frecuente. Esto se dgbe a que se mantiene la circula
ién de purga constante a través de 1as tuberfas de tonsa
de preszén. Sin embargo, si se produee una obturacidn de
1as tuberias de. toma de presidn, se pondrd de manifiesto

de modu Alnmedlato. Unas medidas correctivas podrén ser to-

kRl ]

madas 1nmed1atamente pera garantxzar 1a cal:.clac‘l uniforme
del producto. La tr:turac:.iSn de a.cuerdo con el procedimien

. tﬁ"' ségdn la :.nvenc16n perm:Lte 1gualmen1;e una reduccién de

=~ : &3—; RS
1& eantidac‘l de energia. necesama pera 1la trztu _ciGn del
me R -
';, de aprox:.maaamente 5-1 O% respecto a 1a. energia que

1

se necesrbaba anterlormente. -

4

I,a caracter:{stlca mzeva del aparato seglin la

B R
A A TR A

iniré’ilé:xsn ¥ 1a ut:.lizz.cltin de dicho aparato para triturar

) plgwne{;};”oﬂ; base" de T:.HO ’ esta{n basados en el concepto que
; -::or;rss?n.st,'xz egxkz. ~izj'ﬁ153:{;a.:;:i.{c>fza.?' la pres:.tfn diferenclal con el caudal
Ry ﬂ'a%n.?n&} (en uéontrolar e1 caudal de alimentacidn P2
ner n:i!é% P ;:nnstante a través del molmo.

adn nl oo
izscnneczon DETALLADA DE_I0S DIBUJOS

pied pakdé 1.

19, ~jzmvene:mn se descrlbiré mas detalladamente

- ﬁ{?; w5 i
/ haciendo re:t’ere c:.a a los dibunos, en los cuales:
&3 gt la L3 o
: la fxgura kY es unz v1sta en secczén tra.nsversal
"~--«é§w¥‘*ﬂ“’ KD TR R v

\;ert:.cal del aparato segtin 1s 1nvenc:.6n- o

\

3
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orizontal del,aparato de la flgura i, to i

ﬁ&‘esﬁn. Ei‘fl faige preferide €3 el vapoy reealentaao. Un co
fg x{-! e "Fidfde 2 ‘rodes 1a pared penfé i éa- -4 de “1s -cdmara
‘ & trituraé}iéﬁ circular‘ 5" Unas ‘hoberas 3174é" las cuales se -
x‘é‘i?x‘es"e’ﬁ’ﬁﬁﬁ sofatiente tres, interconedben d coIe'owr N E-
'éémar {“dé "‘trltu‘racl&n. Cada’ fobera 3 ‘pénetraen- Ia spared. -pe
o rirdricd “4{‘“de 14 cdnars con ux Anpgate tEY que g cprolofga< .
- §86R7a81> "’éﬁ‘"& ‘48 14 toberd sd fengente @ un- circulo formado
a:tzieaeaor delcéntre a¢'18 edmara: “§-dotade: adrun radios infe -
_ rf&r &Y FARPSTRa& 15" édiura i DS’ Habers. ‘ventajosa se.ubili-~
e Yand m&/itﬁphciea&‘- a8 estas toberass’ r.a-'cé;mara 5.8& repre

- ) %a’”&h@nsion s reai!;es por“meﬁio deflas”placas clrculares

‘ ﬁa% rihl sGlido qu’e*’%g de' ser’ trituradm en - la

-fa’éﬁ”ita‘r 14" eirculdcién’ G 109 s&naos y @8Y flug
"g ei t@'bei‘iinb de 1s cémera. EBI flu‘ido*ae fntroduce en
g"%éy"gtﬁ}f pér"meﬁ'io' de 1a tobera 10y si“i-’\‘re para arraetrar

Qm
e wﬁldos en lz* cémara de tm.‘turaclén “EY ori-
f%eﬁwmm ;*w“ T

it e
f,m» e

34 0 2
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EX. 4

Sy

-p@zsgg;s _,c,on. ;311-,. f}.uiaoz no,i;,ondensg.ble se. efectuan en ca-

t@gxa, de. p,res:ﬁn pg.ra impe&:.r Ia obturac;&n.

i Wmtg%p delgmpla-% ., cpn% mag;erjal s61:.do. L
\ dg. 4o gon Ja preaente in-

. particug.g@” gﬁ;.:.das de.

, %‘9"@- .ﬁ‘ :él mal:.n,a,cque ud;&. z@ilg:, ane:gg!g.w e un fluido que

- B8y si@zgxaglescmto mﬁs arr,g,q@, El, 4 flu ide. del. pre;ente procedi
" miente:r s,‘v,glm ‘;ecalentado. Las par‘hiculas sél:.as ﬁe Ti0,

2

; {p, un ﬁisposa_tlvg ,@ev almem:aciﬁn del tlpo

0,38, %»;- .
Eile ;g,:tlg_%pt%} de}:exge% am@t& on tani:o,r el
McWieMp de la presente invencidn cunsiste en eontrc-

rendals dﬁ. gélmaa & base. 4e 3;;0@ y/p €1 cauaaz de va

DUP0D50302021
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partlculas sélidas de Tio ¥ no el caudal de vapor recalen—

tado, de ‘el manera que sea posible obtener la produccién i
médxima.

La P a través del molino debe nantenerse °
constente a un valor de presién incluido entre 254 y 1.524
em de agua (100-600 pulgedas de @gua) en funcién del grado
de divisifn de las partfculas sélidas de Ti0,. La B parti
‘eular & la cual puede realizarse la operacidén dependerd de

le utilizacibn especifica prevista para el Tioz, del brillo

. © &el tamafic de particulas que se necesitan, as{ como de la
geométr{é y de les dimensiones del molino. Por consiguiente,

. para ciertas aplicaciones 631‘T102 l= P estd incluida enf
tre 635 y 952;5 cm (250 y 375 pulgedas) de agua, entre 762 y
1.016 cm de agua (300 y 400 pulgades de agua) para otras, y
entre 889 y 1.143 cm de agus (350 y 450 pulgadas de agua),
-para ‘otras aplicacmnesf : : ' :

.: o -a-Bh aperato de la presente 1nwen016n permite tri-
funatiﬁg};ggs%qnlforma de particulas de manera méds eficaz.
Yos apanaéos de ia técnica anterior no proporcionan eficaz—
mente uns triturac16n tan uniforme de los sblidos con rela~

e

ciones reduc1das entre caudal de wvapor y caudal de pigmento,
es ecir con una reducci&n de por lo menos el 57 de 1a ener
el utilizada., e R -

N .

K“vw-~ o s procedlmzento de la presente invencién permi
tesaa trituracién deE Ti@ ‘més eficazmente y perm;te prepa-

DUP050302022
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rax Tioz que tiene una menor cantidad de paff
tamafic dificiles de triturar, lo gue da lugd ‘ﬁm

N * R
llo ¥ a un brillo m&s uniforme. &5l procedimiento permite -

ﬁf ' - . SECRETARIA DE COMERCIQ
F también. utilizar la energia de manera m%%F i
: CCION

con una reduccitn de energia de por 1033@n§§fL

con los molinos convencionales que utilizan la energié aé un
. f " fluido.

La descripcidn.de los molinos que utilizan la ener-
gia de un fluido que se da en las memorias de las patentes -
de los Estados Unidos, nlmeros 3,462,086 y 3.726.484 se incor

pora aqui a titulo de referencia.

Habi&ndose descrito la invencifn como antecede, se

reclama como propiedad lo contenido en la siguiente:

REIVINDICACTION

1. Mejoras en un molinc para dividir sélidos pulve
rulentos que utiliza la energia de un fluido, del tipo de tor
bellino mantenido en un espacio limitado en comunicacidn con
sblidos pul@érulentos, que tiene en combinaci®n una c8mara en

formarééfdisco, definida por un par de paredes axiales opues-

mener'al radio de la c&mara; cargadores para introducir s6li-
dos pulverulentos a la cimara en la pared perifé&rica de la -

misma’ y descargadores para extraer a los sélidos pulverulen—-

tas de forma circular vy unalbared periférica; una multiplicidad
de orificios de entrada que se extienden a través de una pared
periférica, los cuales estén alineados para dirigir tangencial

mente un fluido gaseoso en la clmara hacia un circulo de radio

tos y al fluido gaseoso a lo largo del eje de la cémara, carac

DUP050302023
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terizadas las mejoras en que el molino queéﬁ%%ﬁ%%&ﬂﬂﬂﬁﬁnnmgia
INVEN GENEEAZ DE,
de un fluido estd provisto con un detectoiEsins Sk

rencial entre la descarga y la alimentacisén del molino a través

de las orificios formados en la pared periférica de la c8mara;

y cada orificio dd descargador est& provisto con un sistema de

purga para impedir su obturacidn. :

En testimonio de lo cual firmo la presente en esta

Ciudad de México, D.F., el 28 de Abril de 1982.

Por: E.I. DU PONT 'DE NEMOURS AND COMPANY

ic. Bjdrn B. Vadillo::.
. Apoderado . ’

* - 1
M ) £ P :
T
L ey
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