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This invention has to
in a rotary cooler for substances such as butter,
grease, margarine and the like, in ‘which the sub-
stance o be cooled is caused to flow in g rela.-
tively thin stream between ciosely spaced cool-
ing surfaces with g rotary rmeans acting in the
space betwesn cooling surfaces. Such coolers
are known, employing conieal chambers and ro-
tating conical discs, The improvements relate
in particular to coolers for plastic substances,
where the cooling produces a Jess fluent condition
and ‘there is g tendency toward clogging of the
flow passages.

The object of this invention is to provide a
cocler that ig simpler to manufacture and that
is efficient both from the standpoint of perform-
ing the cooling and from the standpoint of avoid-
ing clogging. .

A preferred example of an embodiment of the
invention is shown in the annexed drawings and
is described below with reference thereto. In the
drawings:

Figure 1 is a view in vertical section of the
vertinent parts of g ccoler embodying -the in-

vention, showing the driving mechanism and

several cooling units acting in series; the top
cover, inlet supply mesans and outer housings
being omitted because net a part of the novel
construction or necessary to an understanding
of the improvement; .

Figure 2 is a plan view of one of the novel
rotating dises; ‘

Figure 3 is a sectional view of the same dise,
on the line 3—3 of Figure 2, hut also showing
the scraper elements in place in the slots in the
disc; ;

Figure 4 is a view in elevation of a scraper
element, looking at the side which is forward in
the direction of rotation of the disc;

Figure 5 is an end view of the same; and

Figure 6 is a plan view of the same.

According to the Invention, the cooling units
of which there may be but one but usually there
are several working in series, are of annular
shape and blanar; and afford closely spaced
parallel planar walls which are suitably cooled.
A plane dise is mounted o rotate in the cooling
chamber thus formed between these cooling sur-
faces. There is an inlet and outlet for each cool-
ing chamber, to permit continuous movement of
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the substance through each chamber, and pref-
erably the inlet and outlet are centrally located
around the driving spindle of the disc. 'The dise
separates the inlet from the outlet and has an
overflow clearance from the end wall of the an-
nular cooling chamber af its outer rim so thag
the substance may flow to the underside of the
disc after passing over its upper surface.

Preferably, the rotary “disc is provided with
scrapers to engage the cooling surfaces, and ohe
improvement feature. has to do with a form and
arrangement. of: scrapers. The scrapers are lo-
cated in radial slots in the dise and project on
both sides‘of the disc toward the cooling surfaces.
The arrangement is such as to cause certain
serapers to engage one of the barallel planar
cooling - surfaces while. the others, alternately
located, "engage the other like cooling surface,
the engagement being a forcible one which pro-
motes effective clearing of the surfaces. This ac-
tion is ereated by an inclined forward face on the
scraper-which is presented at one side of the dise
so-that a wedge action is induced by the resist-
ance-of the plastic substance o motion of the
scraper through it,

-Provision is made for use of identical scrapers,
and. for determining a unique fitting relation be-
tween such a scraper and each slot, this relation
being reversed at alternate slots so that there is
assurance of having the scrapers arranged to de-
velop this forcible engagement with both cooling
surfaces, some of the scrapers acting on one sur-.
face and the alternate ones acting on the other
surface. - - . .

Improved means are brovided also to preverit
clogging ‘at the outlet from a cooling chamber,
comprising both a sérew propulsion means at the
final outlet and a means for interiorly heating
the spindle of the machine in the region of the
central outlets from the several cooling cham-
bers, whereby to soften the outflowing material,
In one form the spindle has interior passages for
circulating g heating fluid to heat the spindle in
the outlet region, and these passages are sur-
rounded by thermal insulation in the tegion of
the driving gear of the spindle o prevent the
gear from being overheated.

-The preferred form of machine used as an
llustration has a vertical spindle 8 on the upper-
part of which are mounted a suitable number of



2,677,942

planar discs {1 (a, b, ¢, etc.) one above the other
and separated from one another by sleeves.
These discs turn respectively in a like series of
cooling chambers 12 (a, b, c, ete.) formed by the
fixed part of the structure. Speaking generally,
this fixed structure comprises a series of suitably
shaped annuli 13 to which are secured thin-
walled horizontally disposed containers {4 for a
cooling medium. The outer walls of these con-
tainers present parallel planar cooling surfaces
which with the oufer end-wall provided by the
annulus 3 define the cooling chambers 12, in
which the discs i1 turn. The discs carry scrap-
ers 15 in radial slots, as described more fully
below. At the lower part of the spindle 10 is a
conventional worm-and-gear driving means is
within a housing having upper and lower parts
{7, {8 which include bearings 19, 20 for the
spindle.

The substance to be cooled is fed in at the top
and passes through the several cooling chambers
in series. At each cooling chamber there is a
central inlet and outlet separated by the rotary
dise. The substance being ccoled moves horizon-
tally outward over the top of the disc where it is
subject to the cooling action of the planar wall of
the coolant container above, thence over the outer
rim of the disc which is spaced from the end-wall
of the chambper; and finally back to the central
outlet through the space
of the disc and the planar wall of the coolant
container beneath, which forms the lower wall of
the cooling chamber. minal discharge is at the
bottom of the series of units.

o novelty is presently asserted as to the details
of construction of the fixed parts of the cooling
units, and any suitable construction may be em-
ployed, including appropriate passages to intro-
duce and to withdraw the cooling medium, con-
tinuously if desired, and to permit a flow of the
cooling medium from one container to the next
in series and through the individual containers.
For the purpose of the present novelty, it is suffi-
cient that the fixed parts of the structure provide
one or more shallow annular cooling chambers
defined by parallel plane surfaces which are cooled
by a cooling medium flowing over or in any event
in contact with their obverse surfaces, so that a
transfer of heat may occur from the substance be-
ing cooled to the cooling medium through these
planar bounding walls. Each cooling chamber
must moreover be of such radial extent relative
to the rotary discs that there is a clearance be-
tween the end wall of the chamber and the outer
edge of the disc, to permit flow of the plastic sub-
stance over the rim of the disc to the space be-
neath the disc. Finally, there must be an inlet
and outlet for each cooling chamber, preferably
in the form of central openings around the spin-
dle, one above and one below each disc. The plas-
tic substance then flows down onto the disc at the
center, moves radially outward on the upper side
of the disc and over its rim, and finally radially
inward on the lower side to the ouflet. It is sub-
jected to a cooling action in its passage in hoth
directions.

Por purposes of illustration, a particular pre-
ferred form of fixed structure is described. The
lowermost annulus §8¢ has a web 21 extending to
a circle close to the spindle {9, leaving a central
outlet opening #2 in alignment with a like open-
ing 23 in the upper wall 25 of a hox 25 which forms
an annular collecting chamber 26 with a side out-
1et 27 for continuous discharge of the cooled sub—
stance.
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This lowermost annulus {3¢ has an annular
step 28 at its inner side, and an upstanding an-
nular rib 28 at a mid-point on the web 2{, and an
annular rib 38 at its inner rim. 'These ribs gup-
port a thin-walled member 31 which with the
spaced web 2! forms the final container l4c for
the cooling medium and also constitutes the
lower planar cooling surface of the final cooling
chamber i2a. This thin-walled member 3{ over-
1ies the side face of the inner rib 30, the step 28
and the top surface 32 of the annulus 13, being
secured in a way to prevent leakage at the joints.

The upper planar cooling suriace of the lower-
most cooling chamber {2¢ is formed by the lower
wall of a further section {4b of the container for
the cooling medium. This section {(4b is made
of thin-walled metal extending inwardly from the
joint between annuli 13 and {3b to a circle near
to but spaced from the spindle {2, then upwardly
and back to the step 28b on annulus i2b and the
joint between annuli {3b and i3c. The upper wall
of this container section i4p forms the lower
planar cooling surface of the next higher ccol-
ing chamber 12b. Being spaced from the spin-
dle at its inner end, this section i4b defines the
ceniral inlet to the cooling chamber 12¢ and the
central outlet from the next higher cooling cham-
per 12b. Aring 31 supports and spaces the planar
walls of this container section {4b. Other cooling
chambers are similarly provided hy additional
units similarly constructed. The uppermost unit
(not shown) may be made the same as the lower-
most unit 13z, but inverted.

Fach horizontal planar disc 11 has a series of
radially extending slots 40, here shown 28 four
in number, which receive serapers {5 as shown in
wigures 3-6. Each scraper 1% is so shaped to have
o free fit in the slot but is thicker vertically so as to
extend above and below the dise. Its vertical di-
mension is stightly less than the spacing between
the upper and lower horizontal cooling surfaces.
At the forward face of each scraper, in the direc-
tion of rotation of the disc, is 5 camber 41 form-
ing an inclined plane. When this ecamber is at the
jower part of the forward face of the scraper, SO
as to present itself below the disc which carries it,
the resistance of the plastic substance to motion of
the scrapers creates a wedge action because of
this inclined surface and forces the scraper up-
wardly into contact with the upper horizontal
cooling wall. Conversely, when the camber is at
the upper part of the forward face of the scraper,
<0 as to present itself above the dise, the same ac-
tion forces the scraper against the lower hori-
zontal cooling wall. This forcible engagement as-
sures a more effective seraping action on the wall
toward which the scraper is forced, and thereby
maintains & high rate of heat transfer.

The several scrapers {5 are $o0 placed in their
respective slots 40 that one presents its inclined
faece at the upper side above the disc and the next
seraper presents it at the lower side, below the
disc; and so on alternately in the series around
the dise. Thus, half of the scrapers are forced
against the upper cooling wall and half against
the lower cooling wall of each cooling chamber.

To permit the use of identical scrapers in all
of the slots, and ai the same time to assure pres-
ervaiion of this alternate wedge action of the
ecambers or inclined forward surfaces, we Dro-
vide an arrangement of interfitting or keying
parts on one wall of the scraper and one wall of
each slot. This may take various forms, but a
convenient one employs a pin 42 inserted into a
pore 43 in the dise, the circle of which bore ex-
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tends into the slot, There is a complementary
cat 44 in the side of the SCraper, so that when
the seraper is placed in the slot with its side cug
44 adjacent the pore £3 in the dise the pin 42
can be inserted to key the two together, without
interfering with the freedom of the scraper to
move up or down in the slot. The important
thing is the relative lozation of this interfitting
means in the different slots, This will be under-
stood upon consideration of the two adjoining
slots in Tigure 2 which are marked A and B.
Viewing each from its outer end, looking toward
the center, it will be seen that the interfit at

and that in both it is Spaced the same distance
from the adjacent end of the slot. A scraper
can be keyed in each slot in but one position,
and in order to be keyed in slot B it must be
turned upside down relative to its position in
slot A, thereby bresenting its wedge face st the
opposite side of the dise.

To prevent clogging at the bottom outlet cpen-
ing 22, we employ & worm 4§ mounted to turn
with the spingdle g and so threaded as to force
the plastic substanee downwardly into the outlet
box 25.

To lessen any tendency toward
outer rims of the discs, where
stanca overflows, we

clogging at the
the plastic sub-
provide a series of holeg 45
around the disc near itg cuter edge. To prevent
clogging at the inner passages connecting each
cooling chamber with the one beneath, where the
cooled substance iz less affected by the motion of
the dises ang scrapers and is in contact with the
spacers 47 which separate the dises and surround
the spindle 8, we make the spindle hollow, with
a closed top, and we previde an open-ended Dipe
48 extending up within the hollow part of the
column to near its top. A hottom casting 49 has
an inlet eonnection 50 for a heating fluid deliver-
ing to the central Dipe 48 and a separate outlet
connection %1, which communicates with the an-
nular space 52 within the spindle and around the
central pipe 48. Thig bermits a continuous flow
of a heating fuid, liquid or vapor, to heat the
spindle and its surrounding sleeves: also to heat
the worm 45 at the final outlet 23, 24.

A further provision, to protect the driving gear
16 from heing overheaied by this fluid, is an in-
sulator consisting of a body of air B3 contained
between the inner wall of an enlarged part 54 of
the hollow spindle and a cylindrical partition 55
sealed at both ends to the spindle ag shown.

Other heating means, such as an electrieal re-
sistance element, may be used to apply heat to
the splindie in the region where it adjoins the
inner flow bassages forming the cooling chamber
uniis, or at the final outlet of the lowermost
chamber. Where a fluid heating medium is in-
troduced at the bottom of the spindle, 50 as pos-
s8ibly to affect the rart of the gpindle near the
driving gear, other forms of thermal insulation
may be used to protect the driving geay from
overheating.

In the foregoing, the improvements have been
described in terms of a preferred machine having
8 vertical spindle, wherein the cooling surfaces
and co-acting discs are horizontal. The im-
brovements are not limited to that use but may
be employed where the cooling surfaces and dises
are vertical, but nevertheless are planar,

We claim:

1. In a cooling machine, means forming an an-
nular cooling chamber having parallel closely
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Spaced walls affording planar cooling surfaces,
an iniet and cutlet for said chamber, and a blane
disec mounted to roate between said cooling sur-
faces, said dise having at least two radial slots,
Scrapers projecting beyond the surfaces of the
disc and movable freely in the slots in a direction
normal to the disc, one seraper having an in-
clined forward face bresented at one side of the
disc and the other scraper having an inclined
forward face bresented at the other side of ‘the
dise, each inclined forward face being partly op-
posed to the adiacent planar cocling surface,
whereby said sCrapers are forced into engage-
ment respectively with Opbposite cooling surfaces
by a wedge action induced by bassage of the
scrapers through the Substance heing cooled.

2. In a cooling machine embodying the subject
of claim 1, interfitting means in each scraper
and slot determining g fitting relation in which
the scraper may he placed in the slot, the inter-
fitting meang being reversely located in the two
slots so that an identical scraper fitting in one
bresents its inclined face at one side of the disc
and placed in the other presents saig face at
the other side of the dise.

3.In a cooling machine, means forming g
cooling chamber having ovarallel spaced walls
affording planar cooling surfaces, an inlet and
an outlet for delivery of g substance to be cooled
through saig chamber, a plane dise parallel to
but spaced from said cooling surfaces and
mounted in the chamber to rotate between said
cooling surfaceg about an axis berpendicular to
the dise, the dise having recesses, and serapers
disposed in said recesses and freely movable
therein in g direction berpendicular to said
planar cooling surfaces.

4. In a cooling machine, mesang forming an
annular cooling chamber having parallel closely
spaced walls affording pilanar cooling surfaces
& central inlet at one side of said chamber and
a central outlet at the Obposite side, a plane eir-
cular dise mounted to separate said inlet and
outlet and to rotate between said planar cooling
surfaces in spaced relation thereto, said dise hav-
ing at its outer rim an overflow clearance from
the outer wall of said chamber, whereby the dise
divides the material flowing through said cham-
ber into two layers contacting, Tespectively, the
blanar cooling surfaces and joined af said outer
rim of the dise, said disc having at least two an-
gularly spaced radial slots, and sCrapers pro-
Jjecting beyond the disc surfaces on both sides of
the disc and movable freely in the radial slots
in a direction toward the blanar coocling surfaces,
one scraper having an inclined forwarg face pre-
sented at one side of the disc and the other
having an inclineq forward face bresented at the
other side of the disc, each inclineq forward face
being partly opposed to the adjacent planar cool-
ing surface, whereby said SCrapers are forsed into
engagement respectively with opposite cooling
surfaces by a wedge action induced by passage of
the scrapers through the substance being cooled.

5. Ina cocling machine, meansg forming an an-
nhular cooling chamber having parallel closely
spaced walls affording planar cooling surfaces, g
central inlet at cne side of said chamber and a
central outlet at the Opposite side, a plane eir-
cular disc mounted to separate said inlet and
outlet and to rotate between said planar cooling
surfaces in spaced relation thereto, said dise
having at itg outer rim an overfiow clearance
from the outer wall of said chamber, whereby
the dise divides the material fiowing through
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éaid chamber into two layers contacting, respec-
tively, the planar cocling surfaces and joined at
said outer rim of the disc, and a screw propulsion
element mounted in the outlet from the cooling
chamber to rotate with said disc, and arranged
as to dirvection of action to assist outflow of the
substance being cooled.

6. In a cooling machine as defined in claim 5,
a rotary spindle on which said disc is mounted,
and means for heating the spindle interiorly in
the region of said outlet and screw propulsion
means.
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