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5 Claims. " (CL 259—9)

This invention relates generally to drying ap-
paratus applicable to the production of dry prod-
ucts from aqueous pastes or slurries.
vention has been advantageously applied to the
drying of wet slurries of magnesium products,
particularly slurries of magnesium carbonate and
magnesium hydroxide. ’

It is an object of the invention to provide an
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improved form of drying apparatus of the above

character, particularly with respect to the means
employed for feeding the wet slurry to the drying
belts.

A further object of the invention is to provide
an improved form of feeder for drying apparatus,
capable of distributing strings of a material like
magnesium hydroxide or magnesium carbonate
slurry, uniformly and continuously upon a dry-
ing belt.

Additional objects of the invention will appear
from the following description in which the pre-
ferred embodiment has been set forth in detail
in conjunction with the accompanying drawings.
The present application is a division of my co-
pending application, Serial No. 370,475, filed Dec.

17, 1940. .

’ Referring to the drawings:

Fig. 1 is a side elevational view, in cross sec-
tion, diagrammatically illustrating drying ap-
paratus incorporating the present invention;

Fig. 2 is a cross sectional view on an enlarged
scale faken along the line 2—2 of Fig. 1;

Fig. 3 is an enlarged detail taken along the
line 3—3 of Fig. 2; :

Fig. 4 is a plan view illustrating diagrammati-
cally the manner in which the material is trans-
ferred from the preformer or preliminary drying
" belt to the main drying belt;

Fig. 5 is a side view, partly in cross section,
showing the feeding apparatus which is incor-
porated with the drier;

Fig. 6 is an end view of the apparatus shown
in Fig. 5;

Fig. 7 is a cross sectional detail taken along
the line 1T—1 of Fig. 5; .

Fig. 8 is a view like Fig. 7 but showing the parts
in a different operating position; ;

Fig. 9 is an enlarged cross sectional detail show-
ing the discharge nozzles; and

Fig. 10 is a bottom plan view of the nozzles as
shown in Fig. 9.

The complete drying apparatus diagrammati-
cally illustrated in Figs. 1 to 4, inclusive, consists
of a drying chamber A, which encloses the two
drying belts B and C. The special feeding ap-
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partially dry solid material from this belt is
transferred to belt C for final drying. The spe-
cial feeding apparatus D is constructed to supply
strings of slurry to the belt B, and these strings
while being traversed by movement of the belt
are dried a sufficient amount to form soluble and
self-supporting sticks which are then deposited
indiscriminately upon the belt C.

- Figs. 5 to 10, inclusive, fllustrate the details of
the preferred type of special feeding apparatus.
Referring particularly to Figs. 7 and 8, the ex-
terior end of belt conveyor B is shown engaging
the roller 12. Belt B, as well as belt C, can be
formed of suitable material such as sections of
woven wire netting. Roller 12 is shown mounted
by having its ends provided with shaft extensions
13, engaged by the journal blocks (4. Guide
tracks 16 and 171 slidably mount the journal
blocks {4, and these tracks in turn are carried
by the support members 18, Threaded rods 19

.are attached to blocks 4 and facilitate making
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paratus D supplies material to the belt B, and gg

-+ adjustments of the positioning of the blocks to

secure propef tensioning of conveyor B.

In order to deliver paste to the upper run of
the conveyor, I provide a chamber 20 which is
conveniently in the form of g cylinder, and which
extends horizontally across the conveyor. The
ends of this chamber are provided with flanges 21
to which the end walls 22 are secured. The paste
or slurry to be handled by the apparatus is ap-
plied to the interior of chamber 20 tarough two
or more openings 23, which are distributed along
the length of the chamber, In practice, a paste
or slurry of material such as magnesium carpon-
ate or magnesium hydroxide can be handled by
& suitable form of positive displacement pump
which has its discharge side connected to the
inlet 23 through suitable flexible hose connec-
tions. As will be presently explained, flexible
hose connections are desirable in order to make
possible tilting movement of chamber 20.

The lower side of chamber 20 is provided with
a plurality of discharge nozzles 24. It is desirable
that each nozzle be in the form of a tube of suit-
able length, and it is also desirable to have the
tubes stageered as shown in Fig, 10, In handling
material like a magnesium carbonate slurry, it
is satisfactory to utlize tubes about 2% inches
long, and having an internal passage of about o
of an inch in diameter.

Within chamber 20 I provide means for forcing
a relatively uniform flow of material through the
several discharge nozzles, This means is pref-
erably an agitator in the form of g wiper wheel
26, which consists of a tubular shafi 21, provided
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with a plurality of circumferentially spaced vanes
28. 'The outer end portion 29 of these vanes are
formed of flexible material such as strips of fabric
reenforced vulcanized rubber.

For mounting agitator 26, the ends of the same
have shaft extensions 31, which are carried by
end journals 32. These journals are mounted
upon the end plates 22, and are provided with

suitable glands 33 to avoid leakage. Note (Fig.7) -

- that the axis of rotation of agitator 26 is eccen-
tric with respect to the central axis of chamber
20. For the normal position of chamber 20, the
axis of rotation is somewhat below the axis of the
chamber, so that the flexible portions 28 engage
the inner wall surface of the chamber in a region
about the inlets of nozzle 24. In other words,
these flexible elements wipe across the inlets of
the nozzles as the agitator is rotated. One of the
shaft extensions 31 is provided with a suitable
sprocket wheel 34, which in turn is engaged by a
suitable drive chain from g variable speed motor,
for driving the wheel at a suitable rate. For dif-
ferent slurries, the rate of rotation may vary, as
for example from 20 to 65 revolutions per minute.

For the normal position for the parts shown

‘in Fig. 7 the nozzles 24 deliver material to the
-‘upper run of the conveyor. At certain times it
is-desirable to interrupt the supply of material
to the conveyor, even though some material may
.continue to flow through the nozzles. To make
this possible, I have provided a type of mounting
for chamber 20, so that this chamber can be tilted
to such g position that material flowing through
the nozzles no longer is discharged upon the con-
veyor. Thus the supporting brackets 36 for the
chamber 20 are provided with rollers 37 and 38,
which support chamber 20, and thus permits the
chamber to be.- tilted about its axis. To prevent
-longitudinal movement of the chamber, rollers 38
are shown provided with grooves engaged by the
circular track 39. Tilting of chamber 28 to an
-angle of approximately 45° from the position
shown in Fig. 7, is sufficient to transpose the noz-
zles 24 to a position ag shown .in Fig. 8, where
material discharged from the nozzles falls past
the ends of:the conveyor, to be received by laun-
der 847+ © ' ‘

Instead of tilting chamber 20 by hand, it can
be connected to a suitable tilting motor for re-
mote operation. Thus as shown in Fig. 6, one end
of chamber 20 can be provided with a sprocket 42
engaged by the chain 43.- A smaller sprocket 44
engaged by chain 43 can connect to the shaft of
a reversible electric motor. For automatically
controlling this motor so that the chamber will
be stopped automatically in either one of two op-
erating positions, I have shown limiting switches
46 and 47 attached to the adjacent bracket 36, and
each provided with trip rollers 48 and 49. A cam
segment 51 is- mounted upon the chamber adja-
cent the sprocket 42 and serves to engage the
trip rollers 48 and 49 as the chamber is tilted
from one position to another. Thus when current
is supplied to the driving motor by closing a re-
mote switch and when the chamber occupies the
normal position of Fig. 7, the chamber tilts in a
counterclockwise direction as viewed in Fig. 7,
until the cam segment 51 contacts roller 49 of
limiting switch 41, and then the supply of cur-
rent to the motor is automatically interrupted
with the chamber finally coming to rest in the po-
sition shown in Fig. 8. Upon again closing the
circuit to the motor, the motor drives the cham-
ber in a reverse direction so that the chamber
finally comes to rest back in the position of Fig. 7.
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Operation of the feeding apparatus described
above can be reviewed as follows: Assuming that
the parts are positioned as shown in Fig. 7, and
that the conveyor belt is operating at a predeter-
mined speed, the material to be dried is pumped
to the chamber 20 through the openings 23. Ini-
tially there will be insufficient pressure to force
any appreciable amount of material through the
nozzles 24. However, as the level of the material
within the chamber 20 rises, the trapped air above
this material Is placed under pressure, and this
pressure in turn tends to force more material
through the nozzles 24. By adjusting the rate
at which the material is pumped to the chamber,
the level of the material within the chamber can
be adjusted to a value desired, so that there is
a pressure within the chamber adequate for feed-
ing the material at the desired rate through the
nozzles. For example, when handling an aqueous
slurry of magnesium carbonate containing about
12 to 15% magnesium carbonate, the chamber
can be maintained about 34 full, with an internal
pressure of about 0.5 pound per square inch. Air
at higher pressures can be supplied to the upper
portion of the chamber to force thicker material
through the nozzles. :

The agitator 26 is driven at a constant rate, ag
for example 34 revolutions per minute, in han-
dling magnesium carbonate slurry.  As the wheel
rotates, it performs several functions, all of
which aid in securing the results desired. It
serves to recurrently wipe off the entrance or
inlets of the nozzles, and thus prevents these
nozzles from becoming clogged by removing any
lumpy material which may be about ready to
enter the nozzles. It also serves to repeatedly
mix the body of material within the chamber,
thus aiding in securing uniformity of material
discharged through the nozzles, in the event
that concentration of the material supplied to
the chamber varies from time to time. It also
causes the material within the chamber to be
repeatedly carried upwardly and over the wheel,
thus serving to prevent short circuiting of mate-
rial entering the chamber, to the nozzles adja-
cent the point of entrance, and also aiding in

. securing thorough intermixture with resulting

uniformity.

As disclosed in said co-pending application Se-
rial No. 370,475, as the material is discharged
from nozzles 24 it is carried away upon the

- upper run of the conveyor B in the form of a
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series of parallel strings. The speed of the
conveyor is adjusted in order to prevent the
strings from becoming too thick or too thin.
Strings which are too thick make for inefficient
drying and may cause adjacent strings to con-
tact and merge together. - Strings which are too
thin make for inefficient operation of the drier
and seriously reduce the capacity of the equip-
ment. When it is desired to interrupt the sup-
ply of material to the conveyor belt, as for ex-
ample at the end of a run, one simply tilts the
chamber to the position shown in Fig. 8 so that
material flowing out through the nozzles 24 drips
down into launder 41.

The remaining structural features of the dryer
have been disclosed in my aforesaid co-pending
application, Serial No. 370,475, Briefly, the dry-
ing chamber enclosing conveyor B is divided into
compariments 61 and 62. The remainder of
the chamber enclosing conveyor C is divided into
compartments 63, 64 and 65. Each compart-
ment is provided with circulating blowers or fans
67 and with heaters 68 which can utilize suite
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able fuel gas. Each circulating fan (Figs, 2 and
3) has its inlet opening 69 communicating with
the space below the upper run of conveyor C
at one side of the drying chamber, and a short
discharge conduit 70 extends upwardly from the
blower and discharges into the side space T,
from which the drying gas flows outwardly and
downwardly over the heaters 68, Each heater
§8 is in the form of a tube or metal conduit
with one end communicating through the side
wall of the drying chamber and provided with
& burner 72, The other end of the burner unit
is in communication with space 13 which is iso-
lated from the main space of the drying cham-
ber by the horizontal and vertical walls 14 and
16. Below the lower edge of wall 16, space 13
communicates with the space below the upper
run of the conveyor belt (Fig. 2). A flue pipe 18
provided with a valve or damper, communicates
with space 13 and makes possible the drawing
in of a controlled amount of atmospheric air.
Exhaust pipe 19 communicates between the ex-
terior and space 71 to permit the continusgl
exhaust of moisture-laden air to the atmos-
phere.

To review operation of the apparatus ag a
whole, it will be presumed that one wishes to
dry an aqueous slurry of basic magnesium car-
bonate containing about 13% solids. The feed-
ing apparatus D is operated as previously de-
scribed to discharge parallel strings of the slurry
upon the upper run of the conveyor belt B, sub-
stantially as shown at 8{ in Fig. 4. While be-

ing transferred through the compartments 61

and 62, these strings of wet material are con-
tacted with the drying gas so that the moisture
content is reduced to such an extent that the
strings become relatively solid and friable. Vari-
ous temperatures can be used, as for exampile
& drying gas temperature in compartments 61
and 62 of from 350 to 400° F. The material
mentioned is sufficiently solid and friable to
transfer to belt C when the solids content is in-
creased to about 25%.

At the inner discharge end of conveyor B,
the strings break into self supporting sticks of
material which are dropped and piled indiserimi-
nately upon the upper run of conveyor C. Scrap-
er 82 can be employed to aid proper discharge
upon conveyor B. Conveyor C is operated at a
relatively slow speed compared to conveyor B,
as for example conveyor B can be about 25
feet long and can travel at about 15 feet per
minute, while conveyor C can be about 60 feet
long and can travel at a speed of about 1 foot
per minute. Thus the sticks of material 83 are
piled upon the upper run of conveyor C to form
& bed of considerable depth through which the
drying gas may circulate (Fig 4).

When the material is delivered from the end
of the conveyor C, its moisture content has been
reduced to the value desired. At this discharge
end a suitable scraper blade 84 can be provided,
and the material can be delivered through the
discharge chute 85. The dried material can then
be ground to form a powdered product of the
desired fineness.

Iclaim: )

1. An apparatus for continuously feeding
strings of a thick slurry upon a receiving sur-
face, a closed horizontally extending chamber
positioned over said surface, a series of discharge
nozzles along the underside of the chamber,
means for supplying slurry under pressure to
the chamber to maintain & hody of slurry of sub-
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stantial depth within the chamber overlying the
discharge nozzles and to maintain air under pres-
sure above said body, means for agitating the
slurry in said chamber and aiding flow of slurry
through the nozzle, said means comprising a plu-
rality of rotatable wiping elements within the
chamber for wiping over the inlets to said noz-
zles, and means for rocking the chamber together
with said agitating means to displace said noz-
zles from a position for discharge of material on
said surface to a second position in which the
madterial is discharged off of said surface.

2. An apparatus for continuously feeding
strings of a paste or thick slurry upon a receiv-
ing surface, a closed cylindrical horizontally ex-
tending chamber positioned over said surface
adapted to receive the paste, a plurality of dis-
charge nozzles communicating through the under-
side of the chamber, means for supplying said
paste to said chamber under pressure to provide
a body of said paste of substantial depth over
said nozzles and to maintain air under pressure
above said body, a wiper wheel rotatably dis-
posed within the chamber for agitating said
paste and aiding flow of said paste through said
nozzles, the wiper wheel having an axis of rota-
tion disposed below the longitudinal axis of the
chamber, said wiper wheel being provided with a
plurality of flexible wiping elements for contact-
ing and wiping over a segmental portion of the
chamber wall through which said nozzles com-
municate, and means for mounting said cham-
ber for rocking movement about its axis to dis-
place said nozzles from a position for discharge
of material on said surface to s second position
in which the material is discharged off of said
surface.

3. An apparatus for continuously feeding
strings of a thick slurry upon a conveyor or belt,
& closed elongated chamber extending horizon-
tally over one end of the conveyor, a series of
discharge nozzles along the underside of the
chamber, means for supplying slurry under pres-
sure to the chamber to provide a body of said
slurry of substantial depth within the chamber
overlying the discharge nozzles with g space above
said body containing air under pressure greater
than atmospheric, means for agitating the slurry
in said chamber and aiding substantially con-
tinuous and uniform flow of slurry through the
nozzles, said means comprising a plurality of ro-
tatable wiping elements disposed within the
chamber for wiping over the inlets of said noz-
zles, and means for rocking the chamber to-
gether with said agitating means to displace said
nozzles for discharging material beyond said end
of said conveyor.

4. An apparatus for continuously feeding
strings of a thick slurry upon a conveyor, an
elongated chamber extending horizontally over
one end of the conveyor for receiving szid slurry,
a series of discharge nozzles communicating
through one side of the chamber, rotatable wip-
ing and agitating means within the chamber for
aiding flow of slurry through the nozzles, jour-
nal means for said wiping means secured to end
walls of the chamber and meang for rocking the
chamber together with said wiping means to dis-
place said nozzles for discharging material be-
yond said end of the conveyor.

5. An apparatus for feeding strings of a thick
slurry upon a receiving surface, a cylindrical
shaped chamber for receiving said slurry extend-
ing horizontally over said surface, said chamber
having end walls, a plurality of nozzles communi-
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cating through one side of sald chamber, wip-
ing and agitating means within the chamber for
aiding flow of slurry through the nozzles, said,
wiping means having an axis of rotation eccen-
tric with respect to the longitudinal axis of the
chamber, journal means on said end walls for
said wiper means, and means for mounting said

chamber for rocking movement about its axis to
displace said nozzles from a position for discharge
of material on said surface to a second position
in which the material is discharged off of sald
5 surface. .
ROBERT E. CLARKE.



