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1
This invention relates to the cooling of sprayed
soap and like particles and is especially concerned
with a process and apparatus_for the cooling of
solid particles which have been formed by spray-

ing a liquid product into a gaseous heated medi-

um, as for example soap particles made by the
process known as the spray tower process. The
term “soap” includes detergents and like solid
substances used for cleaning.. :
According to presently used spray tower sys-
tems for making granulated, powdered and like
particulate soap, liquid soap is introduced in the
form of a spray and mingled together with blasts
of het air in a tower wherein droplets of liquid
soap become individual solid particles and fall to
the bottom of the tower in such form. In prac-
tice the entering liquid soap is,about 240° F. while
the heated air into which . the liquid soap is
sprayed is at about 460° F., these conditions pre-
vailing at the top of the tower. At the bottom of
the tower, the soap particles having been formed,
the soap temperature is reduced to about 110° F.
while the air temperature is only about 130° F.
Normally therefor soap particles at a tempera-
ture of about 110° F. are drawn out-of the bot-
tom of the.spray tower-and introduced info a
eyclone separator which separates these particles
from the air, the air being exhausted and the
particles being dumped onto a conveyor belf
which in turn delivers the still warm particles to
a cooling device. 'The usual cooling device com-
prises a rotating drum through.which the soap
particles flow longitudinally, and .at the same

time the particles are exposed to a counterfiow of

cooling air through the drum. The interior of
this ‘cooling drum ordinarily contains spiral bafile
blades for assuring that the soap particles move
continuously therealong during rotation of the
drum. o T
This type of cooling device has caused: con-
siderable difficulty in the past because the warm
soap particles, still at a temperature of about

110° F.'or slightly less, tend to cake behind the.

blades and build up a coating on the interior

surface of the cooling drum. . Accumulation of .

such soap particles eventually  increases the

weight of the cooling druri, thereby requiring

more power to rotate it or cutting down its
speed and therefore its. efficiency. In practice it
‘has often been found necessary to shut down the

entire tower and process for a period of about

one day every two weeks in order to manually
loosen and remove the caked soap particles from
the interior of the cooling drum,, This shut-down

not only holds up production, but it requires the .
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iabor. of several men working for a full day to
clean the drum which is of considerable size. .

T have also found that the forced feed and
tumbling about of the particles passing through
the cooling drum results in crumbling and pow-
dering of the particles, thereby producing fine
dust which causes sneezing and like discomfort
to the user of the product. .

In solution of the above problem, I contem-
plate omission of the rotary cooling drum and
substitution therefor of a mechanically station-
ary device which will reduce to a minimum physi-
cal handling of the soap particles during cooling
and will adequately cool the soap particles to a
temperature at  which they may be safely pack-
aged without the danger of caking. I accomplish
this cooling .in the preferred emhodiment of the
invention by producing a special counterflow of
air relative to a stream of the . relatively hot
soap particles to be cooled, and I have found that
in addition to providing very efficient cooling of
the soap particles the operation removes small
particles of a size which correspond to dust in the
final product and which may cause sneezing to
the user of the packaged soap. ,

With the above in mind, it is a major object of
my invention to provide a novel stationary ap-
paratus for cooling soap and like particles with
minimum mechanical -handling.

It is a-further object of the:.invention to pro-
vide a novel manner of passing air or some other
gaseous substance. in counterflow relation to a
stream of soap or like particles to be cooled
whereby efficient cooling is obtained:and whereby
small dust particles. which may cause sneezing of

- the eventual user of the packaged product are
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removed. .

It is a further object of my invention to pro-
vide a special cooling tower for cooling.discrete
warm soap particles which is of special shape for

“maintaining substantially constant air velocity

therethrough -counter-current to the stream of
soap barticles and .wherein the velocity of the
cooling air is maintained in excess of the termi-
nal settling velocity of desired size of small dust
particles which it is desired to remove from the
product. , s : o

It is a further object of the invention to pro-
vide a particulate soap cooling tower having novel
arrangements. for producing -turbulence of air
flow for efficiently reducing the.temperature. of
the soap particles to a level where the product
may be packaged without caking. :

A further object of the invention is to provide
a novel tower arrangement for cooling soap par-
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ticles with minimum mechanieal handling and
wherein soap dust particles smaller than a given
size are removed from the product, in which per-
fume is sprayed into the product following the
cooling and dedusting operation and just prior to
packaging, whereby considerable saving in the
amount of perfume used is effected since the per-
fume is not volatilized as much by the cooler
particles as it is in prior art arrangements where-
in the perfume is usually incorporated into quite
Wwarm soap particles prior to cooling. ‘

It is & further object of the invention to provide
@ novel combined soap particle making and cool-

ing tower therein the still warm soap particles-

after manufacture in an upper spray tower sec-
tion drop into a lower cooling tower section
wherein they are subjected.to the action of
turbulent cooling air before leaving the tower and
before being packaged. o

Purther objects of the invention will presently
appear as the description proceeds in.connection
with the appended claims and the annexed draw-
ings wherein:

Figure 1is a flow diagram of an apparatus and
process for-making, cooling and packaging soap
particles according to a preferred embodiment
of the invention; : :

Figure 2 is a section through the cooling tower-
on line 2—2 of Figure 1 illustrating the counter-
flow- of air which produces the turbulence in the.
cooling operation; » S

Figure 3 illustrates diagrammatically a further
embodiment of the invention using a cooling
tower having an internal air supply arrangement

different from the cooling tower of. Figure 1; and

- Figure 4 is a combined flow diasram and sub-

stantially diagrammatic view of a. combined: spray -

tower. and cooling tower according to' a still fur-

ther embodiment of the invention. )
Referring now to Figure 1, the usual spray

tower: {1 is. provided at its top. with a Hot air

conduit.- -2 connected- to a- suitable source of

pressurized heated. air and. a. liquid soap- spray
nozzle 13, by which charges of hot air and sprayed
liquid soap are continuously:-discharged and’ in-
timately. mixed within the top of the tower. The
droplets of liquid soap change to particulate form
as.they fall from the top to the-bottom of the
tower. The spray tower may be of the type-dis-
closed in Uhl Patent No. 1,782,054 to-which refer-
. ence-is made for more. detail.. Since this:is. a
conventional spray.tower process for making soap

particles, it is not. necessary to go.into.further-
detail: in. description. of- the same: except to -ob--
serve that by reason of the turbulent flow condi="
tions existing within. the tower it is- apparent -

that frequent collision of soap particles with each
other and. the incomplete forming-of certain par-
ticles .will:result: in .a product wherein: many- of
the particles are .of undesired small size; some

€ven approaching the very-small size which ignhow:
recognized as the: dust: that causes :Sneezing to-

the consumer when: a .package is opened.
The.formed soap particles- which:are usually-at

a temperature of ‘about 110° F. are collected: in'
the.conical shapedlowerend {4 of the spray tower’
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i1 and withdrawn therefrom through the-con-':

duit- 15 to be:discharged . into. the cyclone- sepa~-

rator 16 which separates. the particulate- prod=-

uct from the hot air. . The hot air is-discharged g

from separator.i6:through outlet conduit 11 and
the product soap particles -are-diseharged through

conduit 18 into -thespecial cooling: tower 19 of-

the invention. N

Cooling: tower- 19 may-be-regarded’ as- essen- -

75

“ticles in-the-product is’ considerably reduced; .

‘of-the-entering cooling " air i order 5 ‘estimate™

4

tially composed of three vertical sections, the
lowest substantially frusto-conical downwardly
converging section 21 wherein the side walls are
disposed at an angle of between 30° to 45° to the
vertical, a relatively short intermediate section
22 where the side walls are substantially ver-
tical so that this portion of the tower .is sub-
stantially cylindrical, and & longer. upper up-
wardly converging section 23 in the shape of a
truncated cone wherein the side walls are dis-
posed not more than about 20° to the vertical.

Adjacent section 22, the tower is surrounded
by an annular manifold 24 providing a pressur-
ized chamber which is connected by a conduit 25
to a source of air pressure such as a suitable
blower fan (not shown). Manifold 24 is pro-
vided with internal apertures so that it serves
as an annular nozzle for discharging air into the
tower. An auxiliary air supply is provided sub-
stantially centrally of the tower and at about
the level of housing 24 in a form of radially open
nozzle 26 supplied by a conduit 2T connected to a
suitable source of air pressure. As illustrated best
in Figure 2, the air entering tower 19 from a
plurality of apertures in manifold 24 is so di-
rected by suitable baffle plates or blades 28 as
to create a generally circumferentially traveling’
air current which is substantially concentric with
section 22, Similarly, nozzle 26 is provideéd with
circumferential outlets and suitable directional
baffle plates or blades 29 whereby the escaping air
therefrom travels in a. substantially circumferen-
tial swirling or spiral path which is counter
current to the swirling motion of the air enter-
ing from manifold 24, so that within section- 22
of tower 23 there is violent turbulence ‘due to
the - interference of the two opposed swirling
streams of air -under pressure. I

As illustrated in Figure 1, the upper end of
tower 19 is connected by a conduit 31 to the
suction end -of a cyclone separator device 32
which separates air transversing conduit 81 from:
any small soap particles which have been picked:
up thereby-and the separated small soap particles
are-delivered through a conduit 34 to a. suitable
remelt station (not shown) so that none of the
product is wasted. The separated air is ex-
hausted at 33. Due to the suction through con-
duit- 81, the turbulent air stream within section’
22 is~drawn. upwardly through the falling stream
of warm soap particles.

As further llustrated in- Figure 1, the cooled"
larger soap particles collect in the conical _'b‘o,t,‘-.’
tom section 21 of the cooling tower 19" from
which théy may drop onto g conveyor belt 35 or'
the-like-for removing: them to s hopper 36 di-
rectly -on-the packaging machine, o :

According to the invention, the drop-in tem-’
perature of the air cooled soap particles by thée”
time they arrive in lowest section 21 of-cooling
tower- 18- is-such that they’ do not tend to ‘cake”
or-agglomerate. There is & minimum .6f “hafi-"
dling of the particulate soap prior to packagzifg”
S0 that the tendency to form™ further fine par.-

The size-of cooling ‘tower 1§ is usually. deters
mined by the degree of ‘cooling necessary tg re-’
duce the soap particles to" desired “temperatire,
For -example; it is usually desired "to' rediice the
temperature-of the soap-particles to at least alout”
90°. F: prior- to packaging.  If thesoap ‘particlés”
enter: the cooling tower at'a temperaturé of '110%~
F:and are‘to bedischarged therefrom- (
orless, it is necessary-to'consider the te

jion

eratire
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the amount of air requlred to eﬁect the desired reference is’ made for further det:
heat -fransfer; ~For a latitude in the: neighbor- mathematrcal calculatron and wi

hood of New York-city, the surrounding air tem- the approx1mate size’ “of the’ partlcle to b th-
perature is rarely higher than’85° P, even in drawn from: the falhng product, an; approxim
summer, so that withdrawing cooling air directly terminal velocxty may be calculated sufficie
from the’ surroundxng atmosphere into conduits to proceéd w1th the’ general design: of the. t
25 and 27 of ‘my- apparatus and con51der1ng the dlthough’ the nature ‘of the mater"al_a
specific heat-of air to be 0237 B: t. u. per pound:  various types of‘ air currents which “may.
per:degrée- Fahrenheit, T-have estimated tha employed i the toy 4 ctual vdlue
would reguiie a- circulation - of - about ‘thirteén’ ro' of the termx in
thousand;: three hundred cubic feet ‘of”air” er' .

miniite’ to: reduce the témperature: of thé" soad
particles: from 110° F. to-90° Fi éven-wh ‘e the
outer outside-air temperature was 85° Fii A€o0l
ifig’ tower having a diameter of apprommately( ;
ten feet would have to be about twenty-five:feet:
ine- he1ght to-be satisfactory under-such: condi-
tions. It-is to: be’ undérstood: that: theése: dimeri—‘
sions®and ‘calculations' are exenmiplary- only AN

e,

s0ap. partlcles In g‘eneral when the upward
velocity i5a equate for,eﬂiment part1cle cooling
ih:no way restrictive:of the: invention:’ i i rer’ it is high” nough
I- have' found that by utilizing- the'-op he dust D" i les It Wlll e ap=
swirling air supply: arrangement ‘Hustrated’ prec1ated ‘that’ both' the coohng _operation !
Figure: 20 and with: the upper end-of the tower’ the removal of dust partmles from the
at- reduced pressure’ due’ to-its connection ‘with: may be varied ) temperature. of
the suction end of separator 32, adequaty 'and’ o5 entering cooling air,as well as by varying the
efficierit’ cooling of the falling S04’ D §7i5° . shape of the cooling tower, the velocity'
reddily obtainable within-the tower,and the cool-- enterm' a1r and the manner(of cre tmg" tur-_
ing- tower is continuots” in< operation -since itF is” :
not-subjected to- such: inherent: operatxonal“ de-
fects as would- reqmre ‘it~ to”be’ shut down for- g
cleanmg llke the pmor art cool1ng~' rums

tower i i
Another ‘manner of coohng the S0ap pa

'mg a1r d1scharge housmg or mamfold 24.Abut
the mner nozzle 26 ha Abeen replaced

particles below a- predeter hed’ partrcle size’ aAn
thereby removes- from- the* product those small- : ] ! )
finiés or dust particles whicl cause sneezing" tg'the: facmg small apertures 39, the conduit 41 leading -
userof-the final package.:" It is’ in- connectwn to’ ozzle ‘38 be1ng connected to 2’ siiitable, source:
with this removal of -thé“very-fine ‘soap particles”40-of ompréssed air or the like. EXCept for_subs.
or dust-from: the product that-the upper section stitition of nozzle 38 for nozzle ZQ the coo ng -
23 of the tower is advantageously shaped with tower of Figure 3 is exactly the S me cas . in:
a slight taper (up to about 20°), the purpose of Figure 1, the arrangement ofu ure 3 bemg
this: taper being:to provide a gradually. reducmg used in some 1nstances _g}le part1cles are bemg
cross section of the tower for producing a:slightly 45° “haidled and Jess” turbulence .of -the air w1th1n.
increasing linear velocity of the flow of air toward the 00011ng 'tower is desu‘ed and also where it
the top of the tower. On tall towers this taper- : 3 i1 i
ing may be unnecessary. ’
This: air “veloeity - is- determined’ by caleuldting
the" settlmg or- terminal- veloclty for the: larg‘est 50
size* fine’ particle when' it s’ desired to: remove 8P
from -the’ product Tt is-well “"Ktiown that" par- aper tred rmg a0 w1th a surtable perf‘__ .
‘ticles of very light weight- -wheni “allowed to” ‘drop Siticé “thé soap part1cl 5 are mow free 'o'f dust"'
freely through' a- viscuous medxum such as afr and cons1derably cooled” 50 that there is no
do--not- fallraccordmg to-the- ordmary law of 55 vapor1zat1on of the perfume, thls produces a.
grav1ty Some time-after it starts to fall, each
light ‘particle of appreciable surface area reaches
a- setthng -velocity “where ‘the unwardly acting’
force-of air resistance to its fall is equa1 to the
gravitatlonal force, and a’ furthe . gam 1n speed 60

In practlclng the 1nvent10n, B O calculate the
velocity .of the upward flow of air in tower 19. coohng tower :
which'is high enough to- Just exceed the termlnal 65 In this combmed tower the upper spray
veloclty of the small particles of ‘dust which I tower section 41 is substantially eylindrical and
wish to remove from the product. This terminal is provided adjacent its lower end with a sub-

velocity of small particles of dust may be calcu- stantially annular inlet ring nozzle 44 to which
lated mathematically approximately by any hot air under pressure is delivered inwardly and
the various available theoretical equations or 70 upwardly by a conduit 45 for intermingling with
laws of streamlined motion. This terminal ve- sprayed liquid soap entering through nozzles 46
locity may be approximately calculated for at the top of the tower, a suitable conduit 47
example by Stokes” ‘law for the speed of a being provided at the top of spray tower section
particle falling in a viscuous medium, as de- 41 for exhausting the air which has been re-
seribed in Meston Patent No. 2,091,514 to which 75 duced in temperature during formation of the
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soap particles. 'The warm soap particles at about
110° F. temperature collect in the lower ‘gen-
erally conical portion of spray tower 41 and are
funnelled into the top of cooling tower i9 so
that the falling warm soap particles are im-
mediately subjected to the swirling and counter-
current action of the up-flowing cooling and
dedusting air stream from nozzles 24 and .26,
In this manner the soap particles are cooled. to
at least about 90° F. for safe packaging, and the
heated air containing the small particles of dust
removed from the product is exhdusted through
conduit 81 as in Figure 1. o .

In this embodiment of the invention I have
therefore combined in a single installation the
conventional typeé spray tower with the cooling

tower of my invention, thereby further elimi-.
nating mechanical handling of the soap particles.

between the spray tower and the cooling . tower
and reducing to a minimum mechanical handling
of soap particles after they have been formed
and prior to packaging, while at the same time
insuring “that their temperature is ‘sufficiently

low prior to packaging that there is no objection-

able lumping or agglommeration of .the particles
in-the package. .
The conduit 31 as in Figure 1 is préferably

connected to a waste bin wherein the discarded.
soap dust and particles are collected and Te-

melted and used again for introduction through
nozzle 46. - PR
"The invention may be embodied in other speci-
fic forms without departing from the spirit or
essential characteristics thereof, :
embodiments are therefore to be considered in
all ‘respects as illustrative and nct restrictive,
the scope of the invention being indicated by
the appended claims rather than by the fore-
going description, and all changes which come
within the meaning and range of equivalency
of the claims dre therefore intended to be em-
braced therein. T

What is claimed and desired to be lsecured by ’

United States Letters Patent is:
1.-A cooling and classifying tower for treating

hot, lightweight - spray-dried particles - which

have been removed from a spray-drying tower

while above a predetermined maximum packag--

ing -temperature -comprising; means defining a
vertically  elongated chamber, the ‘interior of
which presents an unobstructed cooling passage
having an inner wall ‘of substantially circular
cross-section; means at the top of said chamber
for introducing said particles in a stream of

air into the upper end of said passage at the -

axis thereof; an air outlet at the top of said
chamber surrounding and above the point of

introduction of said particles; a first annular:

air introduction nozzle around the periphery -of
said chamber adjacent the lower end thereof;
baffle means in said nozzle for directing-said air

tangentially around said inner wall of the cham- -

ber in one direction; a- second mozzle located

at substantially the axis of said chamber and-
in the same horizontal plane as said first nozzle
for introducing cooling air at a controlled ve-
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locity; a plurality of baffles in said second nozzle
for. directing the cooling air in the opposite. di-
rection around said chamber; suction means
connecting with the top of the chamber for
maintaining a pressure differential between the
upper and lower ends of said chamber whereby
the air travels turbulently upward and out of
sald outlet at the top of said chamber at a
veloeity sufficient to entrain certain of said par-
ticles; and a collecting compartment having a
downwardly converging wall below said air in-
troduction nozzles, the wall of the compartment:
merging with the inner wall of the chamber
terminating in a product outlet through which
the -remaining cool particles are removed for
packaging.. = P el

2. A process of treating small lightweight hot
spray-dried particles containing organic deter-.
gents after they leave a, spray-drying tower at

.& temperature above a predetermined maximum

packaging temperature ' which comprises, en-
training said’ particles in a fluid stream, intro-
ducing said stream carrying said particles ver-
tically. downwardly. into the central portion of
the upper end of a vertically elongated cooling
zone through which the particles may freely fall,
establishing two  oppositely directed coplanar
circular movements -of cooling air substantially
transverse to the path of the freely falling par-
ticles at a point below their -introduction into
said zone, causing said cooling air to flow up-
wardly. counter to the path of said particles
through said cooling zone at a velocity exceeding
the terminal settling velocity of certain of said
particles, removing the .cooling air with “said
certain of said particles. entrained therein- at -a
point above the- point.-of Introduction of the.
particles .into the cooling zone, and collecting
the remainder of said particles below the level

of introduction of said cooling air. o
S - JOHN ALEXANDER MONICK. -
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