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APPARATUS FOR INTRODUCING INGREDIENTS 

NTO ASPRAY DRYING TOWER 

RELATED APPLICATIONS 
This application is a continuation-in-part of copend 

ing application Ser. No. 885,079 filed Dec. 15, 1969, 
now abandoned. 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to an apparatus for producing 

adjustable density products. More specifically, this in 
vention provides an apparatus for introducing ingredi 
ents into a spray drying tower that produces a low den 
sity product having uncrutchable solids. 

2. Description of the Prior Art 
Conventional devices for dehydrating and producing 

low density particulate matter, for example, borax par 
ticles, utilize rapidly moving heated gas with the en 
trained particulate matter which is to be dehydrated. 
These devices are undersirable because they cause cal 
cination and breakage of the product. They also re 
quire use of a tremendous amount of heat, are expen 
sive and highly inefficient. The conventional devices 
are also not versatile because they require special mod 
ification to the basic apparatus for modification of the 
basic process. Various devices, e.g., Kilns, roasting 
pans, and fluidized beds, have been suggested for ef 
fecting dehydrating, puffing and decrepitation of par 
ticulate matter, e.g., borax particles, without the fore 
going deficiencies. But these devices have also been un 
successful in attempting to dehydrate solid particulate 
matter crystals, and for drying liquid solutions into dry 
particulate matter. What is needed and what has been 
invented is a novel spray tower having means for intro 
ducing ingredients thereinto to produce adjustable den 
sity products having uncrutchable solids without the 
foregoing deficiencies. 

SUMMARY OF THE INVENTION 
The present invention accomplishes its desired ob 

jects by broadly providing a spray tower for producing 
adjustable density products having uncrutchable solids 
comprising a drying body having sides defining a plural 
ity of holes, means for spraying hydrated liquid mate 
rial into said drying body, and means for effusing hot 
drying gas through the holes to countercurrently flow 
against the hydrated liquid material to dry the liquid 
material to form dry particulate material. Also pro 
vided are means for introducing the uncrutchable 
solids into the drying body so as to produce the dry par 
ticulate material having the uncrutchable solids, and a 
top connected to the drying body having at least one 
aperture wherein the drying gas exits. A bottom is at 
tached to the drying body and has at least one outlet 
wherefrom the dry particulate material having un 
crutchable solids is recovered. 

It is therefore an object of the invention to provide 
a spray tower for producing adjustable density products 
that doesn't utilize rapidly moving heated gas with the 
entrained particulate matter which is to be dehydrated. 

It is another object of the invention to provide a spray 
tower for producing adjustable density products having 
uncrutchable solids that doesn't cause calcination and 
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breakage of the product; and is inexpensive, highly effi 
cient, and requires a relatively small amount of heat. 

It is yet another object of the invention to provide a 
versatile means for introducing ingredients into a spray 
tower requiring no special modification when the 
height of introduction of uncrutchable solids is varied. 

These, together with various ancillary objects and 
features which will become apparent as the following 
description proceeds are obtained by this novel spray 
tower, a preferred embodiment is shown in the accom 
panying drawing, by way of example only, wherein: 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a schematic vertical sectional view of the 

apparatus used in the invention; and 
FIG. 2 is a horizontal sectional view taken along the 

plane of line 2-2 in FIG. 1. 
DETAILED DESCRIPTION OF THE INVENTION 
Referring now in detail to the drawing, wherein like 

reference numerals designate similar parts throughout 
the views, and in particular to FIG. 1, drying body 10 
is of cylindrical shape with circular holes 12 having 
centers which are essentially equidistant from the axis 
of drying body 10. Pipe 20 extends through the sides of 
drying body 10 and spray nozzles 22 and 24 are con 
nected to it for spraying hydrated liquid material 28, or 
the like, into drying zone 30. In a preferred embodi 
ment of the invention, pipe 20 is situated in the upper 
portion of drying body 10. A substantially channel 
shaped conduit 32 has inlet 34 where hot drying gases 
36 enter. Conduit 32 is of dimensions greater than the 
diameters of holes 12, and attached to and circum 
scribe the outside of drying body 10, enclosing holes 12 
where gases 36 effuse to countercurrently flow against 
hydrated liquid material 28 to form dry particulate ma 
terial 38. 
A top 40 is essentially a truncated cone and is inte 

grally connected to the drying body 10 and includes 
mouth 42 where drying gases 36 exit in the form of dust 
and exhaust gases 44. Mouth 42 is circular with a cen 
ter essentially positioned on the axis of drying body 10. 

A cylindrical tube 46 extends through the top 40, and 
a worm feeder 48, driven by motor 50 introduces un 
crutchable solids in the direction of arrows 52 to be 
mixed with the dry particulate material 38. The tube 46 
is adjustable at any pre-set height level within drying 
body 10. A bottom 54 is provided with an outlet 56. 
The bottom 54 is of conical shape and outlet 56 is sub 
stantially circular with a center situated essentially on 
the axis of drying body 10, and dry particulate material 
38 with uncrutchable solids 52 leave bottom 54 
through outlet 56 to be initially deposited on the pro 
duce belt 58 which is driven by driving pulleys 60 and 
62, in the direction of arrow 60 and finally deposited 
through funnel member 62. 

In a preferred embodiment for operation of the in 
vention, a particulate material (e.g. detergent composi 
tion or other hydrated liquids or solids material that is 
in need of dehydrating) is prepared as an aqueous sus 
pension or paste in a suitable mixer (not shown). It is 
then pumped by a pump (not shown) through pipe 20 
to spray nozzles 22 and 24 from which it is sprayed into 
the interior of spray tower body 20. In falling through 
the tower body 10, spray 28 is dried to solid particles 
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38 by hot air 36 entering the tower at inlet 34 and exit 
ing through outlet 42 in the form of dust and exhaust 
gases 44. The hot air is usually produced by burning ei 
ther fuel oil or gas in a burner (not shown). Also, these 
dust fines 44 being removed save on the need for dust 
collecting equipment on the spray tower 10. 
Uncrutchable solid materisl 52, such as solid hy 

drated borax, which can be dehydrated and expanded 
is fed to feeder 48 (driven by motor 50) from hopper 
49 through pipe 46 into drying zone 30. Pipe 46 maybe 
adjusted so that the introduction may be done at such 
a place and in such a manner that advantage can be 
taken of the physical effect that the temperature/time 
relationship in the tower may produce. Thus, the time 
of dwell of the borax hydrate particles in a heated area 
30 can be controlled by controlling the height at which 
they are fed into the spray tower 10 by tube 46. Solid 
borax and detergent composition are recovered 
through outlet 56. 
While the present invention has been described 

herein with reference to particular embodiments 
thereof, a latitude of modification, various changes and 
substitutions are intended in the foregoing disclosure, 
and in some instances some features of the invention 
will be employed without a corresponding use of other 
features without departing from the scope of the inven 
tion as set forth. 

I claim: 
1. A spray tower for producing adjustable density 

products comprising a drying body having sides pro 
vided with a plurality of holes, nozzle means for spray 
ing hydrated liquid material into said body, means for 
effusing hot drying gas through said holes to counter 
currently flow against said hydrated liquid material to 
dry said liquid material into dry particulate form, said 
body having a top provided with a mouth wherein said 
drying gas exits, a bottom provided with an outlet 
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wherefrom said dry particulate material is removed, a 
cylindrical tube extending through said top and having 
a discharge opening that is adjustable to any pre-set 
height level within said body between said holes and 
said nozzle means and a feeding means for feeding dry 
solids into said cylindrical tube. 

2. The spray tower of claim 1 wherein said feeding 
means includes a worm feeder for supplying said solids 
to said tube and a motor operatively connected to said 
worm feeder for driving said feeder. 

3. The spray tower of claim 1, wherein said body is 
cylindrically shaped and said holes are circular with 
centers essentially equidistant from the axis of said 
body. 

4. The spray tower of claim 3, wherein said means for 
effusing hot drying gas through said holes is a substan 
tially channel shaped cofferdam having at least one in 
let, said cofferdam surrounding and enclosing said 
holes, whereby said hot drying gas enters said inlet to 
be effused through said holes. 

5. The spray tower of claim 1, wherein said means for 
spraying hydrated liquid material comprises at least 
one spray nozzle, a pipe extending through the sides of 
said body and connected to said spray nozzle for con 
ducting said liquid material to said spray nozzle, and 
said pipe being situated in the upper portion of said 
body. 

6. The spray tower of claim 5, wherein said top, is es 
sentially an upright truncated cone, and said aperture 
is circular with a center essentially positioned on said 
axis of said body. 

7. The spray tower of claim 1, wherein said bottom 
is an inverted frusto-cone. 

8. The spray tower of claim 7, wherein said outlet of 
said bottom is substantially circular with a center situ 
ated essentially on an axis of said body. 
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