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6 Claims.

This invention relates to the manufacture of
lubricating greases and more particularly it com-
prises an improved kettle apparatus for manu-
facturing lubricating greases and the like, which
affords positive circulation over all heated sur-
faces and at the same time provides for scrap-
ing adherent material from those surfaces where
local overheating is likely to occur, thereby
avoiding decomposition of the materials in proc-
ess and resulting in a lubricating grease of su-
perior quality.

In my United States Patent No. 2,268,317, is-
sued October 13, 1942, I have decsribed and
claimed an apparatus for manufacturing stable
homogeneous lubricating greases which are free
from occluded gases. The present invention is
an improvement upon the aforesaid patent where.
in in manufacturing special greases by certain
processes & product of superior characteristics re-
sults. . .

In my above noted patent, variations of the
general procedure for making different types of
greases are shown as adaptable to kettles with
spiral ribbon mixer lift in the center of the kettle
and paddle mixer for flow downward in the outer
portion of the inside of the keitle, The proce-
dure as outlined involves the mixing of some oil
with & soap stock, fatty acld, or fatty glyceride,
with the required amount of saponifying alkali,
or mixtures of metal hydroxides, then heating
the mixture while using the spiral mixer, usually

drying the soap pulp as soon as possible with
open kettle at atmospheric pressure, and finish-
ing the grease with addition of ofl while cooling
with the use of vacuum. This and other pro-
cedures can be readily carried out in my im-

_proved kettle which is particularly adaptable for '

manufacturing special greases and the like.

The present invention, therefore, comprises an
improved apparatus for manufacturing lubricat-
ing greases of the soap-and-oil type in which the
grease constituents are subjected to agitation
during one or more of the stages of compound-
ing, blending, extending, finishing and drawing
of the grease, such agitation advantageously be-
ing so accomplished that upward axial flow is
maintained in a relatively tall, narrow body of
grease constituents with a downward flow at the
periphery of said body, returning to the core at
the bottom of the kettle; and it also comprises
apparatus in which agitation in the enclosed ves-
sel may be effected readily and in which other
steps in the manufacture of lubricating greases
may also be effected conveniently and economi-
cally.
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My improved apparatus provides heating -
means wherein the area of the kettle which is
subject to overheating is minimized; and the
grease is thoroughly mixed while being forced to-
ward the center of the kettle at its bottom where
it is re-circulated by convenient mechanism such
as a vertical spiral conveyor. The mechanical
means provided for downward movement in the
peripheral portion of the kettle includes scrap-
ers which will remove completely any material
adhering to the walls thereby avoiding the for-
mation of hard incrustations of decomposed
grease or soap which otherwise form on the heat-
ed walls, impeding downward flow and, when
broken off, producing hard lumps which are un-
desirable in the finished grease. By providing
for positive circulation of the grease from the
peripheral walls of the kettle inwardly along its
bottom to join the upward, axial flow at the core,

20 the accumulation of hard masses in the bottom

of the kettle and local overheating are obviated.

Efficient agitation in the bottom of the kettle
is extremely important in the initial stages of
preparing a saponified material, for at this stage

28 the charge consists usually of & mixture of two
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. liguids in which may be suspended or mixed con-
siderable quantities of partially soluble solids.
Intimate contact of the various phases and thor-
ough circulation of the total kettle charge tend
to reduce the time required for the saponification
reaction, and aid in producing & smooth, uniform
product.

The grease manufacturing apparatus described
in the arts, which provides “sweep paddles” to
agitate the grease, will circulate the grease lo-
cally, but does not usually operate satisfactorily
in the bottom part of the kettle. Local eddies
are produced with the result that there is little
directed circulation of the total contents from
bottom to top and back to the bottom of the
vessel. .

Likewlise, a single-motion agitating mechanism,
which is in effect one unit of a plurality of
“sweep paddles,” tends to rotate the whole con-
tents of the kettle as a single body. This tend-
ency is especially pronounced in the manufac-
ture of semi-solid grease in some of the appara-
tus used today and prevents the double-thrust
type of central paddle from being effective in
inducing up-flow in the central portions and
down-flow in the peripheral portion of the vessel.

The efficient agitation provided by the cooper-
ating vanes in the lower part of the kettle is well
suited to the milling of greases for the purpose
of altering the gel structure, for a worked or
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“butter type” grease may thus be processed read-
ily by working at & suitably lower temperatire
in the same apparatus in which it was com-
pounded.

In some cases it 1s recognized that the grease
manufacturing operation per se does not obviate
the formation of lumps or hard masses of grease,
and that some sort of milling of the grease is
needed. With my improved apparatus grease
milling or working after the grease or soap has
been manufactured is generally unnecessary, as
hard socap lumps do not form, due to the uniform
and complete agitation obtained, particularly in
the bottom of the kettle. Asa matter of fact mill-
ing actually takes place in my improved appara-
tus in the process of manufacturing the grease
Or soap.

Furthermore, with some types of greases the
milling step is applied in order fo alter the gel
structure and produce a grease which will not
soften appreciably on further working in service;
such worked greases can be processed readily in
my improved apparatus. Such milling may be
accomplished in the improved apparatus de-
scribed in the present invention by working the
grease at a suitable low temperature in the same
apparatus in which it was made. The efficient
agitation provided by the vanes on stationary
brackets in combination with the vanes on rotat-
ing arms, both located in the lower part of the
kettle, is well suited for this purpose, resulting
in a homogeneous product of very pleasing ap-
pearance. This working of the grease in the same
kettle in which it was made, after rapid cooling
by circulating water through the external codl,
results in a great saving of time and labor, and
yields a product of improved quality, as compared
with that produced by conventional processing.

The tendency of a grease, to solidify in certain

areas is reduced by the use of superheated steam
flowing through an external continuous coil at-
tached to the wall of the kettle. This coil, which
is advantageously line-welded to the outer wall
of the kettle, has numerous advantages over other
means usually employed for heating grease ket-
tles. This external coil makes possible a smooth
inner wall free from obstructions which would
hinder the circulation of the contents of the ket-
tle. The coil is superior to a heating jacket in
that there is no possibility of a heating “short
circuit” as i1s often' noted with a jacketed kettle
using superheated vapors as a heating medium.
Such “short circuits” produce overheated areas
and result in inefficiency in heating through use
of only part of the heating surface. The same
coil can be used for heating either with super-
heated steam for temperatures above those ob-
tainable with normally available steam pressures
or with saturated steam for lower temperatures;
and it may also be used for rapid cooling by means
of water. Decomposition of the heating medium
often encountered with circulating oil is not a
problem with superheated steam. The usable
~heat capacity of superheated steam is roughly
equivalent, pound for pound, to that of a circu-
lating-oil heating medium, . The heat transfer
rate is often higher. In plant installations, the
exhaust superheated steam may be returned to
low-pressure steam mains for process or power
uses. The use of superheated steam in the ex-
ternal coil of my improved apparatus for process-~
ing saponifiable material, particularly in manu-
facturing greases, has many advantages over
other means usually employed in heating grease
kettles.
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Among the objects which are achieved by my
invention is the provision of an improved grease
manufacturing apparatus which insures thor-
ough agitation and circulation; which avolds ex-
cessive soap consumption sometimes encountered
in bulk production; which obviates too rapid loecal
drying or cooking of the pulp at high tempera-
tures in the lower part of the kettle; which main-
tains the grease mixture at a higher temperature
when it attains the water-free state; and which
facilitates mixture of the oil in a satisfactory gel
state of desired consistency.

The foregoing and other objects of the inven-
tion will be apparent from the following drawings
and description. In the accompanying drawings,
showing two forms of a specific embodiment,

Figure 1 is a vertical sectional view of a verti-
cal columnar type kettle;

Figure 2 is an enlarged cross sectional view of
the kettle taken on line 2—2 of Figure 1;

Figure 3 is an enlarged sectional view of the
kettle taken on line 3—3 of Figure 1;

Figure 4 is an alternate arrangement for the
bottom of the kettle as shown in Figure 3, and is
shown as an enlarged sectional view of the kettle
taken on the line 3—3 of Figure 1; and

Figure 5 is a fragmentary vertical sectional
view of the kettle and the mechanical arrange-
ment shown in Figure 4; an alternate arrange-
ment for the bottom of the kettle shown in Fig-
ure 1.

Referring to the drawings in which like refer-
ence numerals designate the same parts through-
out the several views, and more especially to
Figures 1 to 3, the apparatus includes a thin-
walled kettle 10, advantageously fabricated from
sheet-steel and having a rounded bottom i and
a rounded dome-like cover 12 detachably secured
thereto at a fluid-tight joint 13. The kettle is
fabricated in any suitable way, as by welding, and
the interior height is advantageously great com-
pared to the diameter. The kettle is conveniently
supported on pillars (4, by means of lugs 16, as
shown. An inlet connection {1 at the top serves
for introduction of liquid grease ingredients, and
means for removal or drainage of the kettle con-
tents is provided by a valved outlet {8 at the bot-
tom. The movable part of the valve (8 advan-
tageously includes a plug 18 which, in closed
position, becomes flush with the interfor of the
kettle bottom, as shown, to prevent pocketing.

A connection 20 with suitable exhausting
means permits the interior of the kettle to be put
under vacuum when desired; and another con-
nection 2/ permits the interior of the kettle to
be placed under pressure when desired. A man-
hole 22 permits inspection as well as introduc-
tlon of solids. A thermocouple 23 of compact
type is provided in the kettle bottom, as shown,
for temperature measurement. Heating means
are provided for the kettle, advantageously tak-
ing the form of steam coils 25 surrounding the
bottom and the sides of the kettle for the major
portion of its length, and preferably line-welded
thereto. An Insulating jacket 26 covers the coiis
as shown. If cooling rather than heating is de-
sired, cold water, or some other liquid, can be
run through the coils in lieu of steam. An ordi-
nary jacket may be substituted for the coil 25, i
desired, to control the temperature of the kettle
and contents thereof.

Within the kettle is a double agitator-mixer
assemblage to insure a uniform temperature and
thoroughly . mix the ingredients placed in the
kettle. This includes a helical agitator of the
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conveyor type having an aXle 21, advantageously
of tubular construction, on which is mounted a
helical ribbon 28 by means of struts 29. At its
lower end this inner helical agitator terminates
with a stub shaft 30, seated for rotation in a
thrugt bearing 31. At its upper end it is pro-
vided with a shaft 82, extending through the top
of the kettle in the form shown in Figure 1, by
which the helix is rotated by means of an indi-
vidual motor 33 and gearing arrangement 34.

There is also provided an outer, coaxlal, inde-
pendently rotated agitator or conveyor, includ-
ing a perforated frame 3% closely spaced from
the ribbon 28 and having attached thereto a
plurality of staggered and inclined paddle blades
36 and vertical blades 44 and 45 attached to ro-
tating arms 42. At their ends these inclined pad-
dle blades 36 carry adjustable flexible metal
scraper elements 37 arranged to scrape the ket-
tle walls' (Figure 2) and clamped to the blade
ends as shown at 38. A bottom-scraping blade
39 attached to frame 36 is shaped fo clear the
tapered arm 49 attached to the inner wall (8 of
the kettle.

Attached to the lower vertical shaft 40 and
hub 41 ‘are four arms 42 shaped to conform f{c¢
the curvature of the kettle bottom 1. A stiffen-
ing member 43 is welded at right angles to and
against the upper side of each curved arm 42
and to the driving hub 41. Extending upward
from each curved arm 42 and welded to the arm
parallel to the axis of the kettie are two flat
blades 44 and 45 slotted to straddle the stiffen-
ing member 43 and slanted to an angle ‘of 120
degrees with the plane of this stiffening mem-
ber 43. The tubular member or frame 38 which
carries the upper scraper arms 36 and scrapers
37 is also slotted to straddle the stiffening mem-
ber 43 and is welded to this member and to the
four arms 42,

The entire assembly of shaft 40, hub 41, arms
42, tubular sleeve 85, scraper arms 36, scrapers
31, stiffening member 43, and blades 44 and 45
rotates in a clockwise direction looking from
above. This entire assembly is driven by an indi-
vidual motor 48 through a gearing arrangement
41 to the shaft 40.

The four stationary members 48 are identical
and each consists of a flat tapered arm 49 at-
tached to the inner wall 10 of the kettle and
pointing toward the center of the kettle. Against
the under side of this arm 48 is attached at right
angies a stiffening web 89 and two stationary de~
flecting blades 61 and 52 extending downward to
assist the rotating blades 44 and 45 in working
the grease between them as they pass. Two reg-
ular brackets 53 are attached to the sides of the
stiffening web 50 and the wall of the keitle to
provide further bracing of the stationary blades
5{ and §2 and also serve as additional blades to
permit full working effect at the outer edge of
the movable blades #5. The stationary blades
§1 and 52 are set at an opposing angle to the ro-
tating blades 44 and 48 to effect an increased
working of the grease.

The four rotating arms 42, shaped to parallel
the bottom of the kettle, move the grease from
the bottom of the kettle and the stiffening mem-
bers 48 move it around in rotating to further in-
crease the mixing effect. Further mixing action
is obtained between the upturned tip 54 of the
movable blades and the bottoms of the braces 50
and the deflexing members §3. This substantial
construction of the moving scraper and mixing
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blade assembly affords ample strength for the
high torque drive necessary for satisfactory work-
ing of heavy greases.

An alternate modification of construction for
the mixing arrangement in the bottom of the
kettle is shown in Figures 4 and 5. The con-
struction is essentially the same as that shown
in Figures 1 and 3, except that the stationary
blade support arms 55 are constructed of equal
leg steel angles instead of the flat arms 49 and
their stiffening members §0, as shown in Figures
1 and 3. These angles are mounted in the same
positions as the flat arms 49 with the apex turned
upward and the legs sloping downward. Two
blades 56 and 57 are attached to the underside
of each angle in the same manner as blades §I
and 52 shown in the first arrangement illus-
trated by Figures 1 and 3.

Advantageously the interior of the kettle is
smooth and accurately cylindrical, so that grease
is continually removed from the walls and bot-
tom by the scrapers without leaving any dead
pockets or dead films. The annular zones of the
kettle walls traversed by scrapers 37 slightly over-
lap, so that all parts of the wall are subjected
to scraping action; there are no dead annular
spacers untouched by the scrapers.

The bottom of the shaft 21 is provided with a
bearing collar or hub 41 surrounding the stub
shaft 30. The shaft 2T is constructed so that
the pin 59 may be removed and the center con-
veyor removed by disconnecting shaft 21 from
shaft 32 at an overlapping union 58. The shafts
27 and 32 are kept in position by a support arm
60 and a bearing 6. The upper end of the frame
35 is attached with .a bearing collar 62 to the
tubular shdft 27 and 32 which extends through
the top of the kettle through a fluid-tight pack-
ing provided at gland 63. Thus the motor 33
drives the shafts 32 and 21 through a gearing
arrangement 34 and rotates the helicoid ribbon
in one direction at the same time a second motor
46 drives the hub 4i, the connecting arms 42,
the frame 35, the scraper arms 36, and the scrap-
ers 31 in the opposite direction. Thus there
is in effect a double agitator mixer each having
separate drives capable of rotating at different
speeds.

The ratios of the speeds of rotation of shafts
82 and 48 are so selected that the inner helical
agitator 28 is driven at a somewhat higher angu-
lar speed than the outer agitator blades 36.
These ratios are so selected that the quantity
of material in the kettle moved downward a given
distance by the outer agitator during a given
period is about equal to the quantity moved
upward by the inner agitator during the same
period.

In my improved apparatus there has been
added the variation of a variable speed drive
from the top, with a much more powerful drive
from the bottom, for controlling agitation, and
for the added mixing effect and adequate control
thereof at the bottom of the kettle, with direct
drive on the special paddle mixers applied from -
the bottom by an extra heavy shaft, so that, in
general, for the design of the paddle shaft ar-
rangement I have a system by which any heavy
torgue is applied directly to the mixture at the
point such is encountered at the bottom of the
kettle,. With the bottom mixer arrangement,

-for some greases the pulp at the bottom is han-

dled by the special mixers, and by the opposing
paddles as the grease becomes softer and softe;
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and the upper paddles come Into use; and the
torque is reduced greatly or is distributed in the
proper order from the bottom drive upward. The
vanes of the special paddie or shredder type
mixer at the bottom are so pitched as to tend to
throw any heavy soap concentrate or pulp in the
bottom towards the spiral mixer, while at the
same time preventing any massing and slipping
of pulp, such as occurs in a dough mixer, which
I have noted to a limited extent in the large
scale kettles of other designs.

As is shown in the accompanying drawings the
bottom drive shaft and mixing device are of
heavy construction, especially in the bottom
where the really heavy drag or torque occurs.
This arrangement is a very simple yet effective
one for accomplishing a countercurrent drive
without complicated gear arrangements, and
with a simpler type of single stuffing box at each
point, for counter rotating effect on the two types
of agitators or mixers. Both the bottom paddle
type mixer and the top spiral worm lifter mixer
are provided with suitable variable speed drives
so that the optimum speed for compounding
can be applied and the mixing of different types
of materials can be effected with maximum effi-
ciency and economy by use of the variable range
of speeds to meet the special conditions for dif-
ferent types of materials and for different stages
of compounding. '

This double-motion agitator described above
gives intimate contact between the fat or 508p
base and the alkali; enables oils to be added to
soap concentrates or grease in less time; thor-
oughly mixes the contents of the kettle, whether
the kettle is charged to its capacity or to a frac-
tion of its capacity; prevents portions of the ma-
terial being processed from becoming overheated,
overcooked, or decomposed; gives a milling ac-
tion which some materials require; and does all
of this with a minimum of power because of the
flexibility of the independent drives which are
useful for processing different types of material
at various speeds in the various stages of com-
pounding. )

It is to be understood that the mechanical ar-
rangements described herein are not to be limited
to grease making. As is obvious to those skilled
in the art, the present invention finds use in
many applications and processes. For instance
the improved kettle can be used to manufacture

heavy soap specialities, heavy chemicals, clay,

and silicate binders, light and fine powders, pol-
ishes, pastes, as well as other grease-like prod-
ucts. Also the kettle can be used advantageously
in numerous processes such as compounding,
mixing, saponification, sulfonation, and the like.

Although this invention has been disclosed in
connection with the specific details of preferred

embodiments of my improved grease making ap-

paratus, it must be understood that such details
are not intended to be limitative of the inven-
tion except insofar as set forth in the accom-
panying claims.

What I claim is:

1. Apparatus for making lubricating greases
comprising an externally heated, elongated ket-
tle body, means for circulating the charge therein
in axial flow in one direction, separate meansg for
circulating the same in opposite direction periph-
erally along the heated walls of said kettle body
and operating in contact with such walls to pre-
vent incrustation of the charge thereon, and co-
operating fixed and movable agitating means in
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the bottom of the kettle for positive circulation

.of the charge between the axial and peripheral

flows,

2. Apparatus for making lubricating greases,
which comprises a vertically disposed cylindrical
kettle body having a rounded bottom and a
smooth inner surface, a cover adapted to cooper-
ate with said kettle body to form a gas-tight ves-
sel having a substantial vapor space above the
level of a charge therein, means for charging con-
stituents into said vessel, means for heating and
cooling said vessel and contents thereof, and
means for thoroughly agitating a charge in the
vessel, said agitating means including a driven
inner helical ribbon agitator, a driven outer con-
centric paddle agitator having scrapers positioned
to contact the inner surface of the vessel, and an
assembly of rotatable arms closely paralleling the
bottom of the kettle upon which are mounted a
plurality of vertical paddles so positioned-as to
clear a plurality of stationary depending vertical
paddles mounted within the kettle and cooperat-
ing therewith to impel the charge radially of the
kettle, means for maintaining the desired abso-
lute pressure in the vessel, and means for with-
drawing finished grease from said vessel.

3. As an improved agitator for grease kettles
and the like, 8 double-motion agitator compris-
ing an inner helicoid ribbon adapted to impart a
positive upward flow to the central portion of
the contents of the kettle, an externa] agitator
having a plurality of horizontal vanes adapted to
impart & positive downflow to the peripheral por-
tion of sald contents, a driven vertical vane as-
sembly in the bottom of the kettle adapted to
impart a positive inward flow to the bottom por-
tion of said contents, and a stationary vertical
vane assembly in the bottom of the kettle adapted
to impart a positive inward flow and prevent said
contents from rotating with the agitator, said
stationary vertical vane assembly being securely
attached to the inner side of the lower portion of
said kettle.

4. The apparatus of claim 6 wherein the said
plurality of horizontal vanes are attached at one
end to a perforated cylinder, the said vanes being -
provided at the outer ends with adjustable termi-
nal serapers adapted to free the walls of the ket-
tle from adhering deposits.

5. In a saponification kettle having a centrally
mounted rotary tubular frame enclosing an oppo-
sitely rotating helical ribbon agitator, and out-
wardly extending vanes on said tubular frame for
imparting downflow to the peripheral portion of
the contents, the improvement comprising a plu-
rality of angularly disposed arms conforming with
the kettle bottom, means for rotating said arms,
spaced upright vanes carried by said arms, and
8 plurality of depending, fixed vanes supported
within the kettle above its bottom, adapted to ex-
tend between the rotating vanes, whereby in ro-
tation of the latter the kettle contents are worked
and milled. . .

6. Apparatus for manufacturing lubricating
greases comprising an elongated, externally heat-~
ed kettle formed with a smooth interior wall, a

‘helical ribbon agitator mounted axially within

sald kettle on a shaft extending through the top
thereof, driving means for saig shaft, a tubular
frame swrrounding said helical ribbon agitator
and rotated in an opposite direction by a second
shaft extending through the bottom of said ket-
tle, separate driving means for said second shaft,
spaced horizontal paddles carried by said tubular
frame and extending into scraping contact with



2,367,149 S5

the inner side wall of the kettle, and a plurality of
arms radiating from said second shaft and rotated
thereby to sweep over the inner surface of the
kettle bottom, said arms having a plurality of
vertically mounted inclined vanes adapted to pass
between spaced, fixed vanes supported within the
kettle, whereby the kettle contents, when cir-
culated peripherally downwardly, are milled as

they are advanced to the center portion of the
kettle where the rotating tubular frame cuts a
core which is raised by the oppositely rotating
helical ribbon agitator and the contents are there-

by maintained in continuous circulatory move-

ment.
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