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To all whom it may concern: :

Be it known that I, Witiam S. OSBoRNE,
a citizen of the United States, residing at
Hyde Park, in the county of Suffolk and
State of Massachusetts, have invented cer-
tain new and useful Improvements in Ap-
paratus for Desiccating Fluid Substances,

.of which the following is a specification.

- My invention relates to an apparatus for
desiccating and pulverizing fluid substances
such as milk, eggs, and the-like, in. such &
manner as to produce a dry solid substance
without substantial change in the chemical
composition of the material.

The object of the invention is to produce
apparatus of the character referred to by
which the desiccating operation may be rap-
idly and economically performed in a reli-
able and uniform manner, and without the
possibility of injuring the substance oper-
ated on by overheating, and to this end the
invention consists in the apparatus herein-
after described, as defined in the appended
claims..

In the accompanying drawings Figure 1
is a side elevatil())n, pagtl in se%tion,gcl)lf an
apparatus embodying the invention, and
Fig. 2 is a partial plan view of the same.

he drawings are diagrammatic in char-
acter.

The method of operation of the apparatus
consists in forming a film-of the fluid sub-
stance on a suitable surface, drying the film
thereon by the passage of a current of .air
over the surface, and removing the dried
film from the surface. The film may then
be reduced to powder. The drying air is
preferably heated to a moderate degree to
increase its drying effect, and the drying
surface also may be heated, but in all cases
the degree of heat used is substantially be-
low that at which chemical change in the
material can occur, as the drying operation
is accomplished principally through the me-
chanical effect of the current of air over the
drying surface.

To render the operation continuous, a
moving surface is preferably used, and to
insure the separation of the dried film from
the surface a scraper or other suitable means
may be provided.

In the apparatus illustrated in the draw-
ings the drying surface is formed by an end-
less belt 1, of any material providing a
smooth impervious surface, for which pur-
pose sheet metal is preferred, and this belt

is mounted on two drums, 2 and 3. Drum
2 may be heated, if desired, by the admis-
sion of steam through steam pipes 4 enter-
ing through the journal of the drum, in or-
der to heat the belt and Hasten the drying
operation. »

The belt is moved longitudinally and con-
stantly, in the operation of the machine, by
drum '8, which is rotated by a pulley 5 con-
nected with a suitable source of power.

-This movement is in the.direction of arrow
6. The fluid substance is applied to the
surface of the belt as it passes over drum 2
by means of a spraying pipe 7, which is per-
forated on its lower side and is connected

is kept. The force necessary for spraying
the material may be gained by elevating the
tank or'by the use of a suitable pump. The
spray impinges upon the belt and forms a
thin film which is carried away by the belt
as fast as it forms.

To subject the film to a current of air, the
belt is inclosed in a trunk 9, and the trunk
is connected, at its upper end, with an ex-
hauster 10, by which a current of air is in-
duced in the trunk. ' This current flows in
‘the direction opposite to the direction of
.movement of the belt, and passes over the
drying surface both above and below the
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with a tank 8 in which a supply of material .
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-drums, so that its period of action upon’ the -

out the use of a high temperature. ' The air
is warmed, before its admission to the trunk,
by means of steam coils 11. o
"The dried film is removed from the belt
by a scraper 12, as it passes over drum 2,-and
the dried material falls into a chute 13, by
-which it is delivered to the pulverizer. The
pulverizer comprises a brush 14 and a
screen 15. The brush is rotated in contact
with the screen by means of gears 16 and a
pulley 17, and the material is thereby
forced through the meshes of the screen and
uniformly pulverized to reduce it to com-
mercial form. '

The inclined position of the belt shown in
the drawings facilitates the uniform_ distri-
bution of the fluid on the surface of the belt,
and also renders the apparatus compact.
By causing the air to move over the belt op-
posite to the direction of motion of the latter
the drying effect of the air.is increased,
since the driest portion of the film is sub-
jected to the action of the dry entering air.

The speed of movement of the belt is regu-

fluid is long enough to dry the latter with- -
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lated to suit‘the. character of the mgterj,al_;
and the pr.op(')rtlon; of moistiire .contained’

-therein, - **

Various modifications may be made in the
specific enibodiment of the invention herein
described and illustrated in the drawings
without departure from the nature and scope
of the invention, as it is defined in the fol-
lowing claims.

I claim: - . ‘

1. Apparatus for desiccating fluid sub-
stances having, in combination, a metal belt,
drums upon which the belt is mounted and
by which it is driven, means for heating one
of the drums internally, and means for ap-
plying a film of fluid to the surface of t e
belt at said drum.

2. Apparatus for desiccating fluid sub-
stances having, in combination, a metal belt,
drums upon which the belt is mounted and
by which it is driven, means for heatin one
of the drums internally, means for form.
ing a film of fluid on the surface of the belt
at said drum, and means for creating a cur-

.rent of heated air over said surface between

the drums.

3. Apparatus for desiccating fluid sub-
stances having, in combination, a belt, two
drums upon which the belt is mounted, one
drum being higher than the other so that the
belt is in an inclined position, means for ro-
tating one of the drums to drive the belt,
means for heating the upper drum in.
ternally, means for forming a film of fluid
on the surface of the belt as it passes over
the upper drum, and means for creating a
current of heated air over the surface of the
belt between the drums flowing contrary to
the direction of motion of said surface, ,

4. Apparatus for desiccating fluid sub-
stances having, in combination, an endless
belt, drums upon which the belf is mounted
and by which it is driven, means for intro-
ducing heated fluid into one of the drums to
heat the drum, means for spraying a fluid
upon the surface of the belt at said drum, a
trunk inclosing said surface between the
drums, and means for inducing a current of

"air in the trunk.
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5. Apparatus for desiccating fluid sub-
stances having, in combination, a belt, two

- drums upon which the belt is mounted and
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by which it is driven, one drum being higher
than the other so that the belt is in an in-
clined position, means for introducing heat-

918,760

ed fluid into the upper drum to heat the
<dfum, means for spraying a fluid
belt as it passes over the .upper dru
scraper engaging the belt in proximity to
the upper drum, and means for creating a
current of-heated air over the surface of the
belt as it passes to and around the lower
drum. L

1(11pon the
rum, a
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6. Apparatus for desiccating fluid sub- -

stances having, in combination, a belt, two.

drums upon which the belt is mounted, one |
drum being higher than the other so that the =
belt is in an inclined position, means for ro-

tating one of the drums in

cause the upper part of the belt to move

a direction to. . -
70

downward, means for introducing heated .

fluid into the upper drum
means for forming a film
upper side of the belt near the upper drum,
a scraper engaging the belt as it passes over
the upper drum, and means for creating a
current of heated air over the surface of the
belt between the drums. ’

7. Apparatus- for desiccating fluid sub-
stances having, in combination, a belt, two

to heat the drum, . -
of fluid on the ' “:
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drums upon which the belt is mounted and. °
by which it is driven, one of the drums be-
ing heated and being higher than the other = * .

so that the belt is
means for spraying fluid upon the belt as it
passes over the upper drum,
gaging the belt in
drum, and means for creatin

around the lower drum.

In an inclined position, ..
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a scraper .en-
proximity to the upper -
a current of -
heated air over the surface of the belt;as it -
passes from one drum to the other: and
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8. Apparatus for desiccating fluid - sub-

stances having in combination, a
drums upon which the belt is mounted, one
drum being heated and being higher than
the other so
position, means for rotating one of the
drums in a direction to cause the upper part

belt, two | . -
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that the belt is in an inclined. -

of the belt to move downward, means for'

forming a film of fluid on

the upper side .of
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the belt, a scraper engaging the belt as. it .

passes over the upper drum, and means for
creating a current of heated air over the sur-
face of the belt between the drums, o
In testimony whereof, I affix my signature
presence of two witnesses, o
‘ WILLIAM S. OSBORNE.
Witnesses: :

Farnuym F. Dorsey,

in

Marearer M, Krreen.
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