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This invention relates to improvements in 
atomizing or spraying devices, and more par 
ticularly to atomizing or spraying devices 
employable for the atomization of liquids, so 

5 lutions or suspensoids. As is well known, atomization of liquids 
and solutions is employed in the arts in vari 
ous industries for producing finely divided 
solids or powdered substances. When employed for atomizing true or sus 
pended solutions atomization is usually ac 
companied by vaporization, and where it is 

O 

desired to produce a powdered substance 
from a liquefied state of such substance, the 

15 process is practiced without accompanying 
vaporization. The improved atomizing or 
spraying apparatus of my present invention is generally applicable to atomizing liquids. 
and solutions of various sorts in these indus 

20 tries. One of the objects of the present invention 
is to provide an atomizing or spraying device 
which may be applied and employed in the 
atomizing and spraying of all types of liq 

25 uids and for all purposes. Where the object 
is to obtain the finely divided, dry solid, the 
atomizing or spraying is generally followed 
by treatment with hot or cold air. Hot air is 
usually used in sufth cases where the liquid 

30 under treatment contains solids therein, 
either in solution or in suspension. In such 
cases it is necessary to evaporate the water or 
other liquid and in such cases the spraying 
device is disposed in a large chamber through 
which hot air is passed for the purpose of 
vaporizing the liquid in the spray or mist 
formed in the chamber by the atomizing de 
vice and causing the precipitation of a finely 
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divided solid. Examples of such cases are 
40 the production of dry milk or the atomiza 

tion of various salt solutions for the purpose 
of obtaining a salt in finely divided solid 
form. The present device may also be used in the 
formation of powdered soap and similar in 
dustries. In these processes the soap or other 
substance is fed to the atomizing device in 
its fluid or liquid state, and is then atomized 
or sprayed into the chamber where it comes 

50 in contact with cold air which causes the fine 

ly divided particles of liquid soap to solidify 
and precipitate in finely divided form. 
The above uses of the present device are 

merely cited as illustrations of the variety of 
uses and the variety of industries in which 55 
the present device may be employed, it being 
understood that these examples are not to be 
considered as limitations upon the scope of 
the present invention. The prime desideratum of the present in 
vention is to provide an atomizing device 
which will form a uniform fine spray or mist. 

Broadly, the embodiment of the invention 
as disclosed in this application comprises a 
rotating disc to which the liquid to be atom 
ized is supplied in the form of a flowing 
stream. Discs, however, have already been 
utilized for atomizing or spraying purposes. 
It is found, however, that when a high de-, 
gree of atomization is desired, such discs 
must be rotated at extremely high speeds. In 
the present invention, however, the speed of 
the disc is reduced to comparatively low lim 
its without interfering with the quality, fine 
ness or uniformity of the spray formed there 
by. It is found that with the device that con 
stitutes an embodiment of the present inven tion the range of peripheral speed necessary 
or desirable falls between 100-200 feet per 
second, the speed being varied in accordance 
with the coarseness or fineness of the atomiza 
tion desired. As will be explained herein 
after, another element may be varied together 
with the variation in speed to give variation. 
in the size of the particles formed, and to 
maintain their uniformity, the other factor 
entering into consideration being the length 
of the sloping sides of the discharge parti 
tions or fins, which will be described more 
fully hereinafter. As a concomitant of the reduction in speed 
of the device is the reduction in power con 
sumption in the operation of the device. 
Another object of the present invention is 

to cause the disc to cooperate with the liquid 95 
under treatment in such a manner that before 
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the liquid is permitted to leave the periphery 
of the disc it has fully acquired the speed of 
the disc, and the centrifugal forces which 
enter as a factor in the atomization or spray-100 
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ing of the liquid under treatment are utilized 
to the maximum capacity. The device is 
further so designed and constructed that this process of imparting the high speed to the 
liquid is not accompanied by any splashing. 

he device is further so designed and con 
structed that in addition to the centrifugal 
forces for the atomization of the liquid, air 
pressure is utilized to aid and assist in the 
process of atomization. This air pressure is 
inherent in the construction and operation of 
the device which creates a substantial differ 
ence of pressure between the interior and 
the exterior thereof. It is understood, how 
ever, that if desired an external source of 
air pressure may also be employed to assist 
the pressure head created by the operation of 
the atomizing head. It is therefore an object 
of the present invention to provide an atomiz 
ing device which utilizes the centrifugal forces 
due to rotation as well as the atomizing ef 
fect of an air pressure head. The device is 
further so constructed and designed that the 
air is caused to intimately intermingle with 
the liquid prior to the departure of the liq 
uid from the periphery of the disc. 
In the operation of various spraying de 

vices known hitherto, difficulty has been ex 
perienced due to the fact that solids are de 
posited on the disc with the formation of a 
cake which throws the entire device out of 
balance and thereby shortens its life and in 
creases the power consumption. In the pres 
ent device this difficulty is entirely obviated. 
In other types of spraying devices known 
hitherto other difficulties have been experi 
enced, due to the fact that the discharge open 
ings, usually of nozzle construction, clog or 
stop up in use by the deposit of solids in the 
discharge openings. This is generally due 
to the fact that the nozzle openings in order to obtain proper atomization, are usually 
made of small dimensions; and the clogging 
up in these small discharge openings is ac 
centuated by crystallization which takes 
place at such openings due to the hot gases 
surrounding the atomizing device. This ob 
jection or difficulty inherent in prior devices 
is obviated by means of the present inven 
tion by the improved construction of the spraying head which permits of compara 
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tively large discharge openings to be used, 
and which further permits the selective use 
of a cooling fluid which prevents and mini 
mizes crystallizing tendencies. 
Other objects and advantages of the pres 

ent invention will be apparent from the de 
scription of the construction and the opera 
tion of the device. w 
The manner of attaining the above objects 

will be apparent from the description and the drawings, in which 
Fig.1 shows a drying chamber having the spray forming device of the present inven 

tion installed therein, -1 
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Fig.2 shows the construction of the atom izing head, and 
Fig. 3 is a plan view of the atomizing head 

with one part partly broken away. 
In the drawings, reference numeral 10 rep 

resents a spray drying chamber which is pro 
vided with openings 11 in its upper wall to 
permit the ingress of air to dry or solidify 
the finely divided spray or mist formed there 
in by the atomizing device 12 which as shown 
is rotated by the motor 13 supported by the 
bracket 14 on the top of the chamber 10 and 
projecting into the chamber. The motor is 
preferably surrounded by the enclosure 15. 
The pipe 16 is connected with the source of 
fluid under treatment and serves to feed-the 
fluid or liquid in a continuous stream to the 
atomizing head 12. - 
The atomizing head 12 is mounted on the 

shaft 17 of the motor 13 and is rotated there 
by, the casing 15 being but slightly spaced 
from the head 12. 
As shown in the drawings, the atomizing 

head 12 is of integral construction. It is 
obvious, however, that this is not a necessary 
feature of the present invention, and that, if 
desired, the atomizing head 12 shown herein 
may consist of several parts separate in form 
and subsequently assembled. 

Specifically, the atomizing head 12 consists 
of the dished disc 18, the annular cover plate 
19 and the fins or partitions 20 disposed in 
the annular space therebetween, the said fins or partitions 20 connecting said cover plate 
and said disk to form a peripheral wall, the 
said peripheral wall being provided with the 
plurality of peripherally disposed discharge 
openings 21. The side walls of the fins 20 
define the side walls of the openings 21. The 
dished face of the disc 18 is provided cen 
trally thereof with an upstanding hub 22 
which is so shaped as to form the annular. 
depression 23 having a curved face 24 shown 
in cross-section in Fig. 2. 
One of the primary constructional features 

of the atomizing head 12 resides in the deep 
annular channel 23 which serves to receive 
the stream of liquid 25 flowing from the feed 
pipe 16. The important feature of this phase 
of the construction is that the channel is of 
such a depth that it is never completely filled 
by the liquid under treatment and serves as 
an air reservoir, whose function will be de 
Scribed presently. Another primary phase 
of the construction of the present device is 
embodied in the fins or partitions 20. These 
fins or partitions, as shown, are preferably 
triangular in cross-section, having their 
apices directed towards the center of the disc. 
The side walls of each of the fins 20 thus 
slope inwardly (relatively to a disc radius 
common to the side walls) and towards each 
other; and the said fins extend inwardly or radially from the periphery of the disc only 
a short distance so that they are substantially 
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localized at the periphery of the disc. In as indicated by the arrows 29. In the con 
the operation of the apparatus these fins or 
partitions act as the blades of a fan and 
cause a suction of the air lodged in the annu 
lar channel 23 and thereby bring about an 
air pressure head between the inner and outer 
ends of the discharge openings. This causes 
an intimate intermingling between the air 
and the liquid under treatment to take place 
within the discharge opening which aids and 
assists materially in the atomization of the 
liquid. The size and shape of the fins or par 
titions 20 may be varied with the variation 
in the speed of operation of the apparatus. 
The lower the speed of rotation of the atom 
izing head, the greater the radial dimension 
of the fins or partitions and the smaller the 
slope of the sides of the fins or partitions. 

20 

25 

As pointed out above, the annular channel 
23 serves as a pocket for the lodgment of air 
which is drawn by the fan action of the fins 
or blades 20 upwardly and outwardly in such 
a manner that the air intermingles thorough 
ly with the liquid in the discharge openings 
and thereby aids in the atomization of the 
liquid. It should be noted at this point that 
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the disc 18 and the cover 19 are provided with 
annular horizontal faces 26 and 27 respec 
tively whose radial dimension is the same as 
the radial dimension of the fins or partitions 
20 and serve as the upper and lower walls for the discharge openings. The annular 
channel 23, in addition to serving as a cham 
ber for the lodgment of air, also serves to 
receive the liquid, the face 24 of the channel 
23 being so shaped that the liquid entering 
from the pipe 16 and fed in the manner shown 
against the hub 22 will join the surface of the 
rotating disc in such a manner that the liquid 
will not splash. Furthermore, the upward 
slope 28 of the operating face of the disc 
forces the liquid to flow upwardly with a ro 
tation of the disc, thus preventing the splash 
ing of the liquid and also causing the liquid 
to acquire the speed of the disc, so that by the 
time the liquid will have reached the inner 
end of the discharge openings 21, the liquid 
will have acquired the speed of the disc and 
the centrifugal forces resulting therefrom are 
fully utilized for the atomization of the 
liquid. . 
The air that is permitted to enter the spray 

head, as indicated by the arrows 29, may be 
hot air or cold air as desired and depending . 
upon the circumstances under which the ar)- paratus is employed and depending upon the 
type of material, and the treatment and the 
type of operation for which the apparatus is 
employed. - 
In such cases where it is desired to evapo 

rate solutions to produce powdered products, 
as for example in the production of dried 
milk and in the vaporization of salt solutions 
for the purpose of producing a salt in powder 
form, cold air is drawn into the spray head, 

duct of such processes hot air is drawn 
through the drying chamber 10 with the 
consequence that with the use of apparatus 
known hitherto, the spraying disc was heated 
and it frequently happened that solid ma 
terial was caked on the operating face of the 
disc and some of the solids deposited within 
the discharge openings. By the use of cold 
air in the present apparatus, the disc, the 
metal immediately adjacent the discharge 
openings, as well as the liquid, while it is 
within the atomizer head, is cooled, and crystallization at this point is thereby pre 
vented. . . On the other hand, in the treatment of 
liqiud soap, namely soap in the hot and fluid 
state, for the production of dry powdered 
soap, or in other similar processes, hot air 
may be drawn into the atomizer head along 
the path indicated by the arrows 29. In such processes cold air is passed through the 
drying chamber as indicated by the arrows 
30, the object being to reduce the temperature 
of the hot fluid, finely divided soap in the 
chamber and thereby cause the solidification 
thereof. The danger under such conditions 
is that the cold air may cause the solidifica 
tion of the fluid soap at the discharge open 
ings. In order to prevent this difficulty from 
arising, hot air is drawn into the atomizing 
head so that the fluid is maintained at the 
temperature above solidification as long as it 
remains within the atomizing head. 
When the apparatus disclosed herein is em 

ployed to separate solid particles which are 
suspended in the liquid, either hot or cold air 
may be drawn through the atomizer as de 
sired, for in such case the problems and diffi 
culties which have been pointed out above 
do not arise, the function of the air in such 
instances being limited to its assistance in 
the atomization of the liquid so as to facili 
tate the vaporization thereof and increase the 
efficiency of the entire system. - 

It is to be understood that whether hot or 
cold air is drawn through the atomizer head, 
the amount of such air is small as compared 
with the amount of air that passes through 
the drying chamber and will not materially 
affect the process of vaporization or solidifi 
cation that takes place within the chamber 
10. w 

Under some conditions it may be desirable 
to draw, the atomizer air through the motor 
casing so that the air is preheated, the air 
also serving to cool the motor. 
The upward and outward slope of the 

operating face of the disc 18 also cooperates 
with the downwardly and outwardly sloping 
lid 19 to confine the flow of air along the path 
indicated by the arrows 29 and direct same 
towards the discharge openings 21, and there 
by cooperate with the operation of the fins or 
partitions 20 to bring about the air pressure 
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head between the two ends of the discharge openings. 
It should also be noted at this point that 

while the air drawn through the discharge 
openings is thoroughly intermingeld with the 
liquid flowing through said openings in the 
annular space formed by the faces 26 and 27, 
the air passes out of said openings as indi 
cated by the arrows 30 and further serves to 
increase the atomization of the liquid at points immediately adjacent to the periphery 
of the device due to the velocity of the air as 
acquired in passing through the discharge 
openings. 
In one embodiment of the present inven 

tion, the disc 18 has a maximum diameter of 
9', which when rotated gives a peripheral 
velocity varying from 100 feet per second to 
200 feet per second. In this form of the de 
vice, the partitions or fins 20 have a radial 
depth of A of an inch and their widest dimen 
sion is of an inch. When this embodiment 
of the invention is rotated at a speed to give 
a peripheral velocity of 150 feet a second, 
the resulting spray is of a high degree of sub 
division and uniform in nature. The fine 
ness of the particles obtained may be varied by 
varying the velocity of the rotation of the 
device. The slower the velocity the coarser 
the particles. In order to obtain the same 
high degree of uniformity, it is preferable 
that when the machine is designed for reduced 
velocities, the radial depth of the fins should 
be increased and the slopes of the sides there 
of should be decreased. Highly uniform re 
sults, however, are obtained by varying the 
velocity of the same apparatus without neces 
sarily varying the depth in slope of the fins. 

It will also be apparent that while I have 
shown and described my invention in the 
preferred form, many changes and modifica 
tions may be made in the structure disclosed 
without departing from the spirit of the in 
vention, defined in the following claims. 
I claim: 
1. In an atomizing device, a rotatable disc 

having a hub disposed centrally thereof and 
on its operating face, and having a relatively 
deep annular channel surrounding said hub, 
means for feeding liquid to said channel tan 
gentially of its face, and a plurality of trian 
gularly shaped fins arranged around and lo 
calized at the periphery of said head and 
spaced peripherally to define discharge open 
ings for said channel, the apices of said fins 
being directed inwardly. - 

2. In an atomizing device, a rotatable disc, 
a lid for said disc and spaced therefrom and 
a plurality of partitions connecting the pe 
ripheries of said lid and said disc and divid 
ing the space between said lid and said disc 
into a plurality of discharge openings, each partition having its lateral walls sloping in 

and toward each other. w; 3. In an atomizing device, a rotatable disc 
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having an upwardly sloping operating face, 
a lid therefor spaced from said disc and slop 
ing outwardly and downwardly forming an 
annular space with said disc, discharge parti 
tions disposed in said annular space and hav 
ing sloping sides localized at the periphery of 
said disc, the slope of the sides being so related 
to the speed of operation of the device that 
a uniform spray of a predetermined degree of 
fineness is formed thereby. 

4. An atomizing apparatus comprising a 
rotatable atomizing head having a charge 
opening and having a peripheral wall pro 
vided with peripherally arranged compara 
tively large discharge openings, the said head 
having a relatively deep annular channel hav 
ing an operating face sloping upwardly to 
ward the periphery of said head, and laterally 
arranged fins having sloping side walls em bodied in said rotatiblehead and localized at 
the periphery thereof. 

5. In an atomizing head, a rotatable disc, 
means for feeding liquid to said disc, a lid 
disposed over said disc and spaced therefrom 
to form an unobstructed annular space, said 
lid having an opening therein, and substan 
tially radially EEE localized at the periphery of said head connecting said 
lid and said disc to form a peripheral wall, 
said wall having a plurality of peripherally 
disposed discharge openings. 

6. An atomizing device comprising a ro 
tatable disk-shaped head, said head being 
provided with a plurality of triangularly 
shaped fins arranged around and localized at 
the periphery of said head and spaced pe 
ripherally to define discharge openings there 
between, the apices of said fins being directed inwardly. 

7. An atomizing device comprising a ro 
tatable head, said head being provided with a 
plurality of peripherally arranged parti 
tions, said partitions dividing the peripheral 
E. of said head into a plurality of dis charge openings, each partition having its 
lateral walls sloping inwardly and toward 
each other. 

8. An atomizing device comprising a ro 
tatable disk-shaped head, discharge parti 
tions disposed in and localized at the periph 
eral space of said head, said partitions hav 
ing sloping sides, the slope of the sides of said 
partitions being so related to the speed of op 
eration of the device that a uniform spray of 
a predetermined degree of fineness is pro 
duced in the operation of the device. 

9. An atomizing device comprising a ro 
tatable head, said head being provided with 
substantially radially arranged partitions 
localized at the periphery of said head, said 
partitions forming a peripheral wall, said pe 
ripheral wall having a plurality of periph 
erally disposed discharge openings. 

10. An atomizing device comprising a ro 
tatable head, partitions disposed in the pe 
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ripheral space of said head, the spaces be 
tween said partitions defining, discharge 
openings and the side walls of said partitions 
forming the side walls of said openings, the 
adjacent side walls of contiguously arranged 
partitions being directed relatively to each 
other so as to define converging discharge 
openlings. 
Signed at Charlotte, in the county of 

Mecklenburg, and State of North Carolina, 
this 16th day of May A.D. 1927. 

INGENUIN HECHENBLEIKNER. 
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