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RIES
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ware
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1

This invention relates to a method and appa-

ratus for distributing viscous ligquids and heavy
slurries and is more particularly shown as used
in conjunction with an atmosphere double drum
dryer, although the invention can be employed
wherever it is desired to distribute such viscous
liquids or heavy slurries yhiformly over an ex-
tensive area, particularly along an extended line,
such as in distributing liquid soap uniformly the
full length of a flaker drum in chilling the soap,
or distributing molasses uniformly into a mixer
or blender or into a screw CONVEYeEr through
which other materials are being moved. |
In distributing a regulated amount of liguid
uniformly over an extended distance a number
of difficulties develop when the liquid to be dis-
tributed has a considerable viscosity or contalins
solids in suspension. These difficulties are even
more pronounced if the liquid is to be distributed
over the surface of a set of heated revolving
drums as in the case of a double drum dryer and
the invention will be more particularly described
in conjunction with a double drum atmospheric
dryer. - .
- The liquid fed to a double drum dryer not ordy
should be distributed as evenly as possible over
the length of the drums, but has to be limited to
the amount which the dryer is capable of han-
dling. A simple perforated feed pipe or over-

‘flow trough is entirely satisfactory if the liquid .

has a low viscosity so that the liquid dropping
into or entering the pool held between the drums
immediately mixes with the liguid in the pool
and establishes a uniform level of the pool and
s uniformx condition of the liguid contained
throughout the entire length of the pool.
Reciprocating feeding devices traveling along
the pool contained between the drums of an at-
‘mospheric double drum dryer have been em-
ployed, such as a reciprocating carriage or the

No. 2,129,329. Such reciprocating feeding de-
vices require a reversal of travel at opposite ends

of the drums and have not been satisfactory in
some instances because of the variation in the
rate of travel of the feeding devices.
the reciprocating feeding device approaches each
end of the pool between the drums it slows up,
stops for a moment, and then increases in speed
on starting the reverse stroke. The rate of feed

pipe usually is constant and hence the reduced
rate of travel at the ends of the drums resulis
in a greater amount of liguid being delivered at
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centers of the drums. If this excess feed liquid
delivered at the ends of the pool between the
drums mixes qguickly with the liquid at the cen-
ter of the pool, the operation of these reciprocat-
ing feeding devices is satisfactory. If, however,
the liquid is of such viscosity that it does not
juickly mix with the liguid in the pool, the lig-
aid in the pool at the centers of the drums be-
comes more concentrated whereby a relatively
dilute filim is applied to the ends of the drums
as compared with the centers thereof. This re-
sults in highly undesirable uneven drying con-
ditions and which is especially pronounced if the
feed liguid is of high viscosity or is a heavy slur-
ry. In addition, such a reciprocating feeding
device does not deposit liquid at uniform inter-
vals except in the exact center, Away from: the
center intervals are alternately longer and short-
er depending on the distance from the ends. -
Feeding a heavy liquid or slurry through a
nerforated pipe or a series of small apertures of
fixed dimension is not satisfactory because of
frequent stoppages of these small openings
thereby again resulting in non-uniformity -of
feed of the liquid from one end of the pool to

. the other as well as diminishing the rate of the

50
by the reciprocating carriage for pendulum feed

pendulum feed pipe shown in the Lavett Patent 40

the ends of the drums as compared with the 99

feed. o S
Accordingly it is one of the objects of this In-

vention to provide a- method and apparatus for

feeding viscous liquids and heavy slurries which
will distribute the same through a large dis-
charge opening and uniformly along an extend-
ed area regardless of the consistency or viscosity

of the liquid being handled. _.

Another object is to provide such a method

° and apparatus for feeding viscous liquids and
“heavy slurries which will operate with such uni-
formity for an indefinite period of time and.in

particular will not clog or deliver the liquid at a
diminishing rafe. | | -
Another object is to provide such a distribut-

ing feeder for viscous liquids and heavy slurries

which is adjustable in its action while in opera-

tion and in particular in which the size of the
~ large openings through which the liquid or slur-

ry. is discharged can be adjusted while the feeder
is in operation. :
Another object of the invention is to provid

~such feeder which does not require an elaborate

rotary joint as has been found frequently to be

- & Ssource of leakage. |

Another object of the invention is tol provide
such a feeder which is sanitary and extremely
easy to clean. |

Another object is to provide such a. fee_dér
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which is simple and inexpensive in construction
and is reliable in operation.

Other objects and advantages of the invention
will appear from the following description and
drawings in which:

Fig. 1 is an end view, partly in seection, showing
a conventional double drum atmospheric dryer
having a hood through which the vapors are
vented and equipped with a distributing feeder
for viscous liguid and heavy slurries embodying
the present invention.

Fig. 2 is a vertical sectional view taken gen-
erally on line 2—2, Fig, 1.

Fig. 3 is an enlarged vertical section, partly
in elevation, taken through the distributing
feeder embodying the present invention.

Fig. 4 is a further enlarged vertical transverse
sectional view taken on line §—4, Fig. 3.

Fig. 5 is a view similar to Fig. 3 and showing a
modified form of the invention. |

The 1nvention is illustrated in conjunction with
an atmospheric double drum dryver which ecan be
of any suitable construction and is illustrated in
simplified form as composed of a pair of hollow
end heads 6 and 7 in which the opposite ends of
the shafts 8 and 9 of the pair of drums 10 and {1
are journalled. The drums are provided with the
usual end boards 12 and (3 which confine the
liquid as a body or pool § in the trough or valley
14 between the drums, and the drums are illus-
trated as moving downwardly at their point of
closest approach to remove the viscous liquid or
heavy slurries from the body 5 as films or layers
which dry or harden on the under surfaces oi
the drums (0 and i1 and the dried material
scraped off by doctor knives {5, although it will
be understood that the drums could rotate in the
opposite direction, that is, upwardly at their point
of closest approach in which case the doctor
knives 15 would be located-on the lower periphery
of the drums. The drums are supplied with
steam or other heating medium by any suitable
means (not shown) and are rotated from a main
drive shaft 16 which extends through and is
journalled in the end head 6 and has fast there-
to, within this end head, a pinion 8. This
pinion (8 drives a large gear (8 on the shaft 8,
this last gear meshing with a similar gear (not
shown) on the shait ¥ so that the drums {0 and
[{ are driven at the same speed. The vapors
generated during dryving on the drums (0 and (|
are shown as vented from an overhead hood in-
dicated generally at 20. It will be seen that the
body 5 of viscous liquids or heavy slurries is
subject to continuous diminution as a function
of the processing of this body and that it is de-
sirable to distributively feed the viscous liquids
and heavy slurries to this body in such manner
as to insure a uniform composition thereof.

The distributing feeder forming the subject
of the present invention is shown as comprising a
non-rotating outer horizontal pipe 2% arranged
above the body or pool § in the valley or trough
i4 between the drums 19 and I and extending
Iongitudinally thereof. This outer non-rotating
horizontal pipe is provided along the lower part
of its periphery with a series of openings 26 ex-
tending in a straight line longitudinally thereof
for a distance egual to the length of the drums
over which this series is arranged. Within this
outer non-rotating pipe 25 is closely fitted an
inner revolving pipe 28 provided with a serpen-
tine series of openings 29 arranged in a helix
which, in the form of the invention shown in
Figs. 14, forms one convolution. Each of these

&

4

openings 29 is arranged to register with a cor-
responding opening 26 of the non-rotating outer
pipe 25.

The revolving inner pipe 48 projects outwardly
from the non-rotating outer pipe 25 through a
stufling box 30 on the corresponding end of the

- outer non-rotating pipe 2% and is secured to a
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arive shaft 31 journalled in a bearing 32 mounted
on the corresponding end head & of the dryer.
‘The connection between the inner revolving pipe
28 and the drive shaff 31 is shown as comprising
a solid extension 33 of the shaft 31 fitting into

the inner revolving pipe 28 and secured thereto

by a cross bolt 38. The mounting for the hear-
ing 32 is shown as comprising g bracket 35 mount-

“ed on the base 38 for a variable speed transmis-

sion 38 and motor 39, this base 36 being in turn
mounted on the end head 6 of the dryer.

The drive shaft 3f is shown as connected with
the variable speed transmission 38 through a
flexible coupling 48 and the drive motor 38 is
shown as being directly connected with the case
of this variable speed transmission. It will be
seen that the motor 39, through this variable
drive speed transmission 38 and flexible coupling
40, rotates the shaft 31 in the bearing 32, this,
in turn, rotating the inner revolving pipe 28
within the outer non-rotating pipe 2%. It will
further be seen that the speed of rotation of this
inner revolving pipe 28 ean be regulated by ad-
justment of the variable speed transmission 38.

The end of the non-rotating outer pipe 28 op-
posite from its stuffing box 30 projects from the
corresponding end of the inner revolving pipe 28
and this projecting end is mounted on the end
head 7 of the dryer in such manner as to pro-
vide longitudinal adjustment of this outer non-
rotating pipe 28 with reference to the revolving
inner pipe 28 and thereby adjust the degree of
registry of the openings 29 and 26 and hence the
effective size thereof. For this purpose to this
projecting end of the non-rotating outer pipe 25
is welded g depending vertical cross plate or
bracket 42 which is provided with vertical slots
43. Bolts 44 extend through these slots into the
vertical leg of an L-shaped sliding bracket 495.
The lower horizontal leg of this L-shaped sliding
bracket 4% is provided with slofs 46 extending
lengthwise of the outer non-rotating pipe 29, and
vertical stud screws 48 extend through these
slots. These vertical stud screws 48 project up-
wardly from a base 49 mounted on the end head
1 of the dryer and the outer end of this base 49
is provided with an upstanding flange 50 which
rotatably supports an adjusting screw 5{. This
adjusting screw 51 is mounted in a threaded hole
52 in the flange 59 so that upon turning this
screw through its hand wheel 53 it is moved longi-

tudinally. The opposite end of this screw ex-

tends through an unthreaded hole in the up-
standing leg of the bracket 45 and is provided
with a pair of collars 54 on opposite sides of this
upstanding leg so that longitudinal movement of
the screw 31 effects movement of the bracket 45
on the base 43 longitudinally of the non-rotating
outer pipe 235.

The end of the outer non-rotating pipe 25 op-
posite from its stuffing box 30 is connected
through a valve 55 with a feed line 56. Since
the non-rotating outer pipe 25 is longitudinally
adjustable, this feed line 56 is shown as being in
the form of a flexible conduit, although it will
be understood that it could be a rigid pipe with
a stuffing box similar to the stuffing box 30 to
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permit such longitudinal adjustment of the non-
rotating outer pipe 25. |

The viscous liquid or heavy slurry to be dried
iIs supplied under a comparatively low pressure
from the feed line 56, this slurry or liquid pass-
ing through the valve 55 into the adjacent open
end of the revolving inner pipe 28. The op-
posite end of this inner revolving pipe 28 is blocked
by the extension 33 of the drive shaft 31 and
hence this slurry or liquid can only escape
through such holes 29 of the revolving inner pipe
28 which at this time are in register with the
corresponding holes 26 of the non-rotating outer
pipe 25. Since only one pair of these holes 29
and 26 can be in full register at any one time
it will be seen that these holes 29 and 26 of the
inner revolving and outer non-rotating pipes 25
and 28 can be made comparatively large and that
a full flow of feed liquid or slurry is through these
registering holes. The inner revolving pipe 28 is
being rotated through its connection with the
drive shaft 31, this drive shaft being driven
through the flexible coupling 48, variable speed
transmission 38, and motor 39. As this revolv-
ing inner pipe 28 so rotates, the pair of holes 29
and 26 in full register with each other are
brought out of register and the next succeeding
pair of holes 29 and 26 are brought into full
register. This successive registry of each of the
series of holes 29 and 26 continues progressively
along the full length of the series of holes whereby
successive drops or amounts of the feed liquid or
slurry are progressively dropped into the pool 5
of liquid contained in the trough or valley {4 be-
tween the drums 10 and i the full length thereof
In the form of g discontinuous linear curtain of
falling drops. When the last holes of the two
serles pass out of register with each other the
first holes thereof come into register and hence
the progressive discharge of successive amounts
of the slurry or liquid from one end of the space
or valley between the drums 18 and I{ is re-
peated as long as the inner revolving pipe 28 is
rotated. |

The effective size of the openings 29, 26 can
readily be adjusted in accordance with the
amount of solids in the slurry or the viscosity of
the liquid. Such adjustment is also desirable
if the head on the feed liquid varies as when the

liquid is supplied by gravity. To effect such ad- .

Justment all that is required is to turn the hand
screw 91 in a corresponding direction. Such
turning moves this hand screw longitudinally rel-
atively to the base 49 and accordingly moves the

sliding L-shaped bracket 45 in 3 corresponding |

direction. This, through the depending plate or
bracket 42 secured to the outer non-rotating pipe
29, adjusts the outer non-rotating pipe 25 in a
corresponding direction. Accordingly the open-
ings 29 and 26 can be adjusted to come into full
register as the inner revolving pipe 28 rotates
relative o the outer non-rotating pipe 25, or they
can be adjusted to come into register in any de-
sired degree. |

Intervals between discharge through each of
the openings 26 of the outer non-rotating pipe
29 can be regulated by control of the speed at
which the inner revolving pipe 28 revolves. This
1s, of course, effected through the variable speed
transmission 38. This inner revolving pipe 29
can be provided with openings in more than one
spiral if necessary to obtain discharge at more
than one point at the same time. This inner
pipe can also, of course, be made hollow over its

entire length to permit continuous circulation of

1

6
the feed liquid through this pipe. In such event, |
instead of the stub shaft 31 and flexible coupling
40 a suitable gear would be keyed to the inner
pipe 28 and driven from the variable speed trans-
mission 38.

As Indicated, the distributing feeder is partic-
ularly applicable to handling heavy liquids and
slurries. Excellent results have been obtained
with starch slurries with an apparent viscosity of
000-9750 centipoises with pressures of only 1-10
pounds per square inch, revolving the inner pipe
28 at from 20 to 40 revolutions per minute. It
has also been found that the hegvier the slurry
or the greater the viscosity of the liquid, the
wider the range over which the rate of discharge
can be varied. When feeding starch or flour
slurries to a double drum dryer, the present dis-
tributing feeder is of particular benefit because
the starch gelatinizes in contact with the hot
drums and forms a heavy paste which does not
mix readily with the fresh feed slurry. Accord-
ingly, with such material exact uniformity and
feeding at uniform intervals is particularly es-
sential. It will be understood that one distrib-
uting feeder can be mounted above the center
of the valley or trough 14 between the drums (0

~and tl, as above described, or that two such dis-
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readily adjusted as to the effective

lated to contro]l the intervals

o horizontal pipes

tributing feeders can be employed, one above the
top of each of the drums 10 and 1. | |
It will also be seen that instead of providing
the non-rotating outer pipe 25 and the inner re-
volving pipe 28 with a series of holes, the revolyv-
ing pipe can be provided with a helical slot al-
though in this case the adjustability of the effec-
tive size of the discharge opening would be lost.
Such a modification of the invention is illustrated
in Fig. 5 in which the inner revolving pipe 28a
Is shown as provided with a helical slot 29¢q in-
stead of the helical series of openings 29. It will
also be understood that the inner rotating pipe
28 could be made stationary with a longitudinal
series of openings in the lowest part of its pe-
riphery and that the outer bipe 25 could be made
to revolve with a helical slot or a series of open-
ings arranged in helix. | )
From the foregoing it will be seen that the
present invention provides a method and appara-
tus for feeding viscous liquids and heavy slurries
which is of extremely simple and inexpensive op-
eration and construction and which is, in effect,
brovided with a large through opening which
travels lengthwise of the horizontal pipes so as
to feed such heavy liquids and slurries with a
high degree of uniformity over an extended area.
It will also been seen that the feeder ecan be
‘ | size of its
discharge openings to suit the viscosity or head
of the feed liquid and can also be readily regu-

between the dis-
charge of the liquid at each point along the

feeder. |

1. 2 distributing feeder for viscous liquids and
heavy slurries, comprising a pair of generally
revolvably fitted - one within
the other and each having an end projecting he-
yond the other pipe, means non-rotatably sup-
por?ing one of said pipes and connected to the
projecting end thersof, sald one of said pipés
having the lower part of its periphery provided
with at least one opening extending a, substantial
distance along the length thereof and the other
of sald pipes being provided with at least one
opening also extending a substantial distance
along the length thereof and arranged to register
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with a substantial extent of the léngth of said
first opening, a stuffing box secured to the end
of said outer of said pipes from which the inner
of said pipes. projects and surrounding said pro-
jecting end of said inner of sald pipes, a con-
tinuously rotating driver connected to saild pro-
jecting end of said other of said pipes and ar-
ranged to: rotate continuously said other of said
pipes relative to said one of said pipes, and means
connected to said projecting end of sald one of
said pipes and arranged to supply the material
to be distributed to the inner of sald pipes, said
opening in said other of said pipes being of ser-
pentine form whereby limited portions of said
openings are in register at any one time to pro-
vide a through opening traveling lengthwise of
said pipes as said pipes rotate relative to each
other. |

o A distributing feeder for viscous liquids and
heavy slurries, comprising a pailr of oenerally
horizontal pipes revolvably fitted one within. the
other, and each having an end projecting beyond
the other pipe, means non-rotatably supporting
the outer pipe and connected to the projecting

end thereof, said outer pipe having tine lower g2

part of its periphery provided with at least one
opening extending a substantial distance along
the length thereof and the inner pipe being pro-
vided with at least one opening also extending
o substantial distance along the length thereof
and arranged to register with a substantial ex-
tent of the length of said first opening, a stufling
hox secured to the end of said outer pipe from
which the inner pipe projects and surrounding

said projecting end of said inner pipe, a bearing

supporting the projecting end of said inner pipe,
a continuously rotating driver connected to the
projecting end of said mnner pipe and arranged
to rotate continuously said inner pipe, and means
connected. to szid projecting end of sald outer
pipe and arranged to supply the material to he
distributed to the interior of the inner pipe, sald
opening in said inner pipe being of serpentine
form: whereby limited portions of said openings
are in register at any one time to provide a
through opening traveling lengthwise of said
pipes as said inner pipe rotates. |

3. A distributing feeder for viscous liguids and
heavy slurries, comprising a pair of generally
horizontal pipes revolvably fitted one within the
other, an adjusting mounting for one of said
pipes and permitting it to be adjusted lengthwise
of its axis but holding it against rotation, 2
journal mounting for the other of said pipes and
permitting its rotation butf holding it against
lengthwise movement, said one of said pipes
having the lower part of its periphery provided
with a series of openings extending a substantial
distance along the length thereof and said other
of said pipes being provided with a series of
openings also extending a substantial distance
along the length thereof and having its openings
arranged to register with the openings of said
first series as said pipes rotate relative to each
other, the openings of said two series being of
such size and arrangement that adjustment of
the longitudinal position of said one of said pipes
adjusts the effective size of both series of open-
ings, a continuously rotating driver, means con-
necting said continuously rotating driver with
said other of said pipes to rotate continuously
said other of said pipes relative to said one of
said pipes and means arranged to supply the
material to be distributed to the interior of the
inner of said pipes, said series of openings In

10

20

SV

+U

40

o0

60

65

70

16

8

said other of said pipes being of serpentine form
whereby a limited number of the two series are
in register at any one time to provide & limited
number of through openings traveling length-
wise of the pipes as the pipes rotate relative to
each other.

4 A distributing feeder for viscous liquids and
heavy slurries, comprising a pair 0f generally
horizontal pipes revolvably fitted one within the
other, an adjusting mounting for one of said
pipes and permitting it to be adjusted length-
wise of its axis but holding it against rotation, &
journal mounting for the other of said pipes and
permitting its rotation but holding it against
lengthwise movement, said one of said pipes hav-
ing the lower part of its periphery provided with
o, series of openings extending a substantial dis-
tance along the length thereof and said other of
said pipes being provided with a series of open-
ings also extending a substantial distance along
the length thereof and having its openings ar-
ranged to register with the openings of said first
series as said pipes rotate relative to each. other,
the openings of said two series being of such: size
and arrangement that adjustment of the longi-
tudinal position of said one of said pipes adjusts
the effective size of both series of openings, a
continuously rotating driver, means connecting
said continuously rotating driver with said other
of said pipes to rotate continuously said other of
said pipes relative to said one of said pipes, means
connected with said one of said pipes and ar-
ranged to supply the material to be distributed
to the interior of the inner of said pipes, and a
stuffing box secured to one end of the outer of
said pipes and surrounding the corresponding
part of the inner of said pipes, said series of
openings in said other of said pipes bemg of ser-

pentine form whereby a. limited number of the

two series are in register at any one time to pro-
vide. a limited number of through openings
traveling lengthwise of the pipes as the pipes
rotate relative to each other.

5. A distributing feeder for viscous liquids and
heavy slurries, comprising a pair of generally

horizontal pipes revelvably fitted one within the

other and each having an end projecting heyond
the: other pipe, an adjusting mounting for the
projecting end of one of said pipes and permit-
ting it to be adjusted lengthwise of its axis but
holding it against rotation, a journal mounting
for the projecting end of the other of said pipes
and permitting its rotation but holding it against
lengthwise movement, said one of said pipes hav-
ing the lower part of its periphery provided with

a. sexies of openings extending a substantial dis-

tance along the length thereof and said other of
said pipes being provided with a series of open-
ings also extending a substantial distance along
the length thereof and having its openings ar-
ranged to register with the openings of said first
series. as the pipes rotate relative to each other,
the openings of said two series heing of such size
and arrangement that adjustment of the longi-
tudinal position of said one of said pipes adjusts
the eflective size of both series of openings, a
stumn.g box secured to the end of the outer of
said pipes from which the inner of said pipes
projects and surrounding said projecting end of
sald inner of said pipes, a continuously rotating
driver connected to the projecting end of said
ujr,her of sald pipes and arranged to rotate con-
tinuously said other of said pipes relative to said
one of said pipes, and a flexible conduit con-
nected to said projecting end of said one of said
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pipes and arranged to supply the material to be
distributed to said inner of said pipes, said series
of openings in said other of said pipes being of
serpentine form whereby a limited number of the
openings of the two series are In register at any
one time to provide a limited number of through
openings traveling lengthwise of the pipes as
the pipes rotate relative to each other.

6. In the processing of a body of viscous liquids
and heavy slurries which body has an extensive
upper surface and which processing involves the
continuous diminution of said body, the method
of feeding said viscous liquids and heavy slurries
to said body to insure substantially uniform com-
position of all parts of said body, which com-
prises continuously releasing from a substantial
distance above said surface and at substantially
uniform time intervals a succession of substan-
tially uniformly spaced separate drops of sub-

10

15

io

stantially uniform size along a horizontally ex-
tending line to provide a discontinuous linear
curtain of drops falling by gravity into said body
linearly along said upper surface thereof, and
regularly repeating said last step to feed said
viscous liquids and heavy slurries at a rate corre-
sponding to the continuous diminution of said
body in the processing thereof,

'1. The process as set forth in claim 6 wherein
said amounts are released from gz supply main-
tained under pressure.

JOHN WALTON ANGSTADT.
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