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. The .pr.-esent invention relates to a process of

- and apparatus for the cooling of lubricants and

especially lubricating greases, |
- More-particularly, the present invention relates

to. a process of quickly ‘cooling -a lubricating
- grease :containing a soap base which because of:

2

during the cooling step the anhydrous soda base

- greases would be subjected to a shearing stress,

its inherent structure, or because of the presence

of a -cr ystalhzaticn inhibitor, prevents the for-
mation of hard soap granules and subseqguent dis-
integration of thegrease upon the quick chilling.

 Whileothe jnvention :is, in ‘general, applicable to
all ‘‘greases: ‘having thc .characteristics above

stated, it is of particular value in"the .quick cool-

- ing of a Aubricating grease .containing an alkali
metal soapof.g higher fatty-acid, said:grease also

contai

ning ‘g ‘suitable lubricating oil, preferably

a mineral oil, although fhere may be substituted

for part of the Tineral -oil ammal and/cr vege-
table oils. |

cFrom ‘a, prccess standpcmt the 1nvcnt10n com-
- prises feeding a grease of the character set forth

in ta :hot fluld ccnditicn”;tc a,-heat conductive or
heat conducting surface, forming-on sald surface
a-thin layer of the grease; and exposing ‘the grease

while in ‘a quiescent state to the action of a heat
absorbing medium until there is produced a gelled.

coherent mass of grease. In -other words, while
‘the grease is cooling, 1t is not subject tc any
shearing stress. ~ -

‘The.invention also rclates to 4 ncvel apparatus

for :cooling lubricating greases of the character-
herein -set forth which enables the grease to be
cooled 111 a. relatively rapid manner in the -ab-

SEncee
grease 1s maintained in a qulesccnt state.

fiany shearing stress, that is while the

Tu-
bncatmg greases at the present time are ordi-

10

and this seriously affects the property of the

‘grease.

It may also be pointed out that another dis-
advantage of cooling greases while effecting rapid
shearing of ‘the grease during cooling is the ex-
cessive energy consumption of the cooling equip-
ment, said energy consumption amounting to
about 30 H, P. hours per thousand pounds of

 lubricating grease cooled. In contradistinction,
employing the present invention, only 2 H. P.
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narily cooled by flowing the molten grease into a-

suitable pan -or the like where a relatively thick

layeér of grease is formed, and the grease is then"'
- slowly cooled untﬂ substantlally schdlﬁed

- gelled.

13 has alsc been proposed to ccc] grease by '

rapid fiow thrcugh g narrow annulus through two
concentric cylinders, one of which is provided

Wlbh o jacket through which ccohng water flows,
and ‘the other of said cylinders is equipped with

 scraper blades, one ‘of said cylinders rotating at

40

- onto a
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relatively hiigh speed. This method of cooling is- .

applicable to only certain lubricating greases
containing aluminum S0aps or lithium soaps, or:
The
present invention is particularly applicable to the -
- quickicooling of anhydrous soda hase grcascs and

both gluminum soaps and lithium soaps.

50

hours per thcusand pcunds of grease cooled are

required.

In accordance W1t]:1 the present invention, 11;_

has been found that various types of greases can.

be successfully cooled if the grease is fed to a
steel belt or the like so as to form a relatively

thin continuous layer on the steel belt and sub-

ject it to a current of air or other cooling medium,
so that the grease while being carried along with
the belt is cooled in a uniform fashion free from
shearing stress. By cooling in this manner, an
unusual degree of transparency and smoothness
of the finished grease can be produced, this same
transparency and smoothness being extremely
desirable characteristics of the grease. Further,
the cooling of grease in this manner results in a
grease of higher consistencies, and lesser amounts
of soap can he used to produce a grease of equal
coensistency. :

It is one of the ob;;ects of the present invention
therefore to provide a method for the cooling of
erease comprising feeding the grease in hot fluid
condition to a heat conductive surface in an
amount to form a thin layer on the surface, and
then exposing the grease in the absence of shear-
ing stress to the actlcn of 2 heat absorbmg
medium. - |

A second object of the prcscnt invention is to
flow a compounded grease in hot fluid condition
relatively thin metal band so as to form
2 thin layer varyving from approximately 0.1’ to
one inch in thickness on the band,; and to there-
after move 'the metal band and grease through a

' cooling zone to form 2 highly transparent grease.

- A third object of the present 1nventlcn is to
subJect grease spread in a thin layer and in fluid
condition on a metal band to movement through
a coohng zone while subjecting the grease to a

- ccuntcrﬂcw of cooling air so as to rapidly cocl'
- the same to the desired consistency.

greases of this character can not. be cooled in

the =apparabus ‘of: *’the character sct fcrth smce |

A fourth chect of the present invention is tc-
quickly cool lubricating greases spread in thin
layers Whlle in a quiescent state when they are




3
hot subjected to shearing stress, se,ld lubrleetmg

greases being inseunsitive o qulck cooling, as
herein set forth, in that they do not disintegrate

subsequent to cmllm and form hard soap gran-

ules. By thin layers of grease is meant le,yei‘s Of

lubricating grease which are less than about one

Inch in thickness. Some greases by virtue of
their structure are inherently insensitive to quick

cooling as herein set forth, and others must have
present crystallization inhibiters which may be

organic or inorganic, said inhibitors preventing

the formation of hard soap granules during and

after cooling, said hard scap granules causing the
lubricating grease to disintegrate. The inven-

tion is particularly applicable to the quick cool-

ing, as herein set forth, of anhydrous scap greases
containing 3 ©0 25% of a sodium soap of a higher
fatty acid; and also to lubricating greases con-
taining a lithium soap of the higher fatty acids,
the lithium soap content varying from 3% to

20%, said percentages being taken on the total

weight of the grease. |

A fifth object of the present invention is to
subject the grease while in a thin layer and in
a qulescent state where it is not subjected to

shearing stresses to a heat absorbing cooling.
and thereafter terminate the cooling

medivm,

of the grease at a temeemture permitiing the
soap content of the lubricating grease to crystal-

- lize, and then memtemme the grease in a guies-

cent state above the critical crystallization tem-

_ 2,527?789 -
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ether hydroxy stee,rlc acid, the balance of the
soap content of the grease being 25% of a so-

dium soap of a fatty acid. In other words, it is
“clear from the above that the total scap content

of the sodium soap grease may include small

'percenteges rengmg from .1% to 2% of OthE':I
soaps. |

A sixth obJeet of the present mventlon 1s to pro-
vide a method of continuously cooling lubricating
greases in thin layers of the character herein set
forth and while in a quiescent state, the rate of

- cooling of the grease being varied as the grease

cools from its hot fluid state, said procedure im-

proving the quality of the resulting grease.

A seventh object of the present invention is
to quickly cool greases of the character herein
set forth while in thin layers in successive cool-
ing zones, one cooling zone being adjacent the hot
end of the cooling belt, and the other zone being
adjacent the discharge end of the cooling belt,
sald zones being for convenience designated re-

spectively hot and cold cooling zones, there pass-

Ing through the zones a cooling medium, and
there being a differential between the velocity of

; the cooling medium in the two successive cool-

ing zones. The ratio of the velocity of the cool-
ing medium in the cold zone to the velocity of the

. cooling medium in the hot zone Vames over the

range of 1:1 to 10:1. |
An eighth object of the present 1nvent10n is

~to provide an apparatus for the cooling of grease

-peretuie whereby the crystals of the soap pres-

ent.in the grease continue to erow. As a given
grease, and especlally thie hydrous cr anhydrous
sodium scap and lithium soap greases start cool-
ing from their heated fluid state, when the criti-

cal temperature is reached, the soap content of

If the lubricat-
critical tempera-

the grease begins to crystallize.
- Ing grease is cooled beiow the

ture, the tendency of the soap centent of the
Iubricating grease, as for example, the sodium

- congsisting substantially of a continuous metal

band or belt capable of supporting the grease
in substantially horizontal position, so as to
enable the same to he spread out thereon in the
form of a relatively thin uniform layer, and to
provide a cooling zone or chamber through which
the band or belt moves so as to I'a.pldly end uni-

~formly cool the same.
40

A ninth object of the present 1nvent10n is to

~ provide an apparatus: for the cooling of grease:

soap of the higher fatty acids or the lithium soap

of the higher fatty acids, to crystallize is substan-
tially desiroyed or inhibited, and simultaneously
- the growth of the soap erystals is inhibited. For
anhydrous lubricating greases made with a min-
eral oil or any other hydrocarbon oil, or with
an animal or vegetable oil, said grease contain-
ing about 3% tc about 20% total soap content
of which the sodium soap of the fatty acid may
comprise 3% to 25%,

the e:utle 1 ¢cooling tem-

comprising a horizontally disposed thin metallic
belt, means to move the belf, and means pro-

 viding a cooling zone about the belt, means to

perature _bey_Oﬁd which the grease should not he -

cooled in order to prevent crystallization of the
soap content of the grease is 166° F. However,

the total soap content of the grease may include -

in addition from 3% to 259% of a sodium soap

of a fatty acid, C.1% to 2% of other soaps, as
for -example, 0.1% to 29 of aluminum, barium,

calcium, magnesium, or lithium soaps of sat-
urated fatiy acids of the character herein set
forth. and, particularly, those saturated fatty
aclds having between 14 and 22 carbon atoms in
a molecule. The grease may also contain in
addition from 3% to 25% of a sodium soap of a
fatly acid, about 0.1% to about 2% of aluminum,
barium, calcium, magnesium, or lithium soaps of

<
1

5 1eed fluid grease to the surface of the belt ad-
- Jacent one end, and means to remove the solidi-

fied grease from the other end of the belt. |
A tenth object of the present invention is to
provide an apparatus including a cooling zone

- for grease through which a thin metallic belt is

moved, and a feeding zone which is suitably ar-
ranged so as to be free from the free flow of cool-
ing medium so that rapid cooling of the grease
is inhibited in the feeding zone and the fiuid

5 8rease tends to spread out into g uniform layer.

'An eleventh object of the present invention is

to provide a novel apparatus for the cooling of

- grease, including a thin metallic belt and means

GU

to supply cooling air both above and below the

belt and in substantial parallelism with the belt =

so as to uniformly cool a layer of greese disposed
on the upper surface of the belt. :
A twelfth object of the present mventmn is to

~ provide novel supporting means for the belt which

12- hydre‘{y stearic acid.  The grease may also

obtain in addition from 3% to 259% of sodium

soap of a fatty acid, up to 2% of a mixture of
soaps other than the sodium soap, as for ex-
ample, a mixture of any or all of the soaps above
set forth ranging from 09, to 100 %
ponent. For example, there may be uvn to 1%
of aluminum soap of a fatty acid and up to 1%

of a lithium soap of 12-hydroxy stearic acid or

70

of either com-

(1

support the belt uniformly over its entire width
and which may be adjusted so as to bring the belt
into absolute. horizontal position, said support-.
ing means being so disposed that a minimum of
air resistance to the ﬂow of cooling air is pro-
duced thereby. |

- Other objects a,hd edvanteges of the present

invention will become apparent from the sub-

sequent descmptmn and ﬁgures of the drawing,
wherein: |
Flgure lis a. plan v1ew of a grease coolmg ap-



' pa,ra,tus in acecordance Wlth the present mven-'

tlcn
Fig. 2 is a detail of the end of the belt. shcw-

ing the cooling means and baffling means taken

substantrally on the line 2—2 of Fig. 1;

. PFig. 8 is a sectlen taken on the. lme 3—3 of

PFig. 2, illustrating the grease feedmg means;
Fig. 4 is a detail of the supportmg means for

the upper portion of the belt; |

- Fig. 5 is a section tsken substantls,lly along

* the’line 5—5 of Fig. 1;

Fig. 6 iIs a side elevs,tlon cf the grease coolmg,

| epperstus of the present, invention:
Fig.Tis a sect1on taken substantrally s,long the

' ‘line T—1 of Fig. 6;

removing the grease from the belt;

Fig, 9 is a side elevation of a modified form
of the grease cooling apparatus s,nd

Fig. 10 is a plan view thereof.

Fig. 11 is an enlarged side EIEV&tIOH of a por—
tion of the casing psrtly broken sway to show
the diverting bafiles. |

Referring to the ﬁgures of the drawmg,_and
pa,rtrculsrly Fig. 1 thereof, a grease cooling ap-
paratus in accordarnce W1th the present invention

is indicated in geners,l at. 10. ‘The a,ppe,rs:tus in-
- -cludes a sheet metal casmg which is genera,lly.

rectangular in cross. section, as best shown in

- Fig. 7, including & top i and a pair of sides 12

and (3. The casing is supported as by longi-

tudinal I—beams (4, carried on transverse beams.

5 which are in turn supported in any conven-
tional fashion on the columns t6. The casing is
preferably constructed of sheet metal or may be
constructed of any sultable thm material of sum-

crent structural strength

a, pair of klowers 33 a,ncl 34, the blcwer 33 bemg

- positioned to direct air alcng the upper surface

10

- of the belt, and the blower 34 to direct air s,lcng

the lower surfsce of the belt, as shown in Fig. 6.
A bafile is provided within the casing, indicated
at &5, so that the air flow from the upper hiower
33 is in substantial parallelism with “the upper

surface of the belt {9. A plurality of discharges

are provided from the lower hlower, one dis-
charge being on each side of the casing, and in-
dicated at 36 and 37 respectively. It will be

 noted that these discharges also feed in sub-

stantially parallel to the lower surface. of the-belt, .

 and at the outlet end of the casing. The air is

15
Fig., 8 is an enlarged detall cf the meens for .'

20

‘exhausted from the casing as by a stack 38 di~
rectly communicating with the upper or top of
~ the inlet end of the casing, and provided with &

pair of ducts 39 and 3%a. communicating with the
casing below the upper course of the belt, as best
shown in Figs. 1 and 6. The lower course of the
belt is supported in conventional fashion on idler

“pulleys 40. The lower course of the helt {8a may

also be supported in, any suitable manner, but

. preferably by steel rods as described ahove and as

25

shown for support of the upper course of the beit

19 in Fig. 4. 'This lower course {%q. .of the belt

may be eneased ~and pf'emded with means of .

* supplying ' ccoling medium through the casing.

30

In this manner, the lower course {9a may be used
for the cooling of the grease, whereby the capacity
of a given mstallct*ucn may be spprcxrmately |

- doubled.

Grease is fed into the apperatus end dis-

' tributed uniformly over the surface of the belt as

35,

" Trained over suitable pulleys LT and 8 is e; |
steel belt 19, provided with g pair of strips pref-

‘erably of a synthetic rubber, indicated at 20 and
21 respectively. These strips. WhIch extend. en-
tirely around the belt adjacent the edges thereof,
prevent the hot grease from flowing off the edges.
of the belt. They are preferably bolted to the

belt. by suitable. bolts not shown, although they

‘may be riveted or otherwise sulta,bly fixed to the
belt.

trsnsmlssmn and motor mdlceted in general at

23 (Fig. 1). The belt is kept under teénsion by
5 suitable tension means consisting: of a tension-

ing frame 24 urged by means of a weight 25 con-

40

by an inlet conduit 41, feeding into a header 42,
provided with a plurality of distributing outlets
43. Positioned hetween the outlets 43 and the

exhaust stack 38 is an adjustable bafile 44 which

prevents too rapid cooling of the grease im-
mediately after being fed, and permits the grease

in hot liquid condition to spread out on the sur~ o

face of the belt in g uniform layer. A dam in the

- form of an angle and indicated at 45 is provided

45

to. prevent the grease from flowing cff the end of

the belt. Preferabkly the dam or sngle iron 48 is

- provided with oil- res1stsnt synthetic rubber ‘ends

The right hand pulley 18 is driven by
- means of a suitable belt 22 from a, varlsble speed |

or surfaces where it is in. contact with the grease
and there is thus provided prior to the exhaust

* stack of the device a relatively warm zone which

nected to the tensioning frame as by cables 256

- and turned over suitable pulleys 2T, Preferably,_
the weight 25 1s sufficient to urge the frame 24

and journals 28 for the pulley. IT with sufficient
~ force so that the steel belt is kept constantly

under tension, and tends to assume & horizontal
position. The upper course . of . the belt is pref-
erably suppcrted on a plura,hty ‘of - U-shaped
- best shown in Pig. 4, and indicated
. by the reference numeral 29. A plurality of steel -
-~ rods 29 are distributed across the width of the

belt in any sultsble manner. -The lower ends of
the steel rods are passed ‘through supporting.

steel rcds

&

is free from the cooling medium, i. €. as otherwise
the cold air striking the grease is likely to cause

~chilling and non-uniformity in layer structure

upon being fed. -
- The outlets 43 in gene1 al shculd be mcre than

six inches and less than eighteen inches apart,

preferably from eight to fourteen inches apart,

since if they are too close too much grease will. -

be fed, and if they are too far apart non-uniform

- distribution of grease will be produced.- In order

60 -

to insure uniform flow of the hot ﬂuld grease
from all of the outlets, the combined cross sec-
tional area of the cutlets 43 shculd be sin sller by

about 25 to 50% than the cross sectlonsl srea;

 of the header 42.

65

frame members 30, and are provided with a

threaded section carrying nuts 3f and 32. This

permits either- end of the rods to be raised or

lowered, so that the belt msy be suppcrted-
thereon in an a,bsclutely horizontal I’JOSlthI’l_

Further the use of these rods does- not present

any substsntls,l air res1stance to the flow of cool-
- ing glr. Whlch is passing alcng the lower surface
. of:the steel belt 19. The cooling air is fed into-
the outlet encl of the ca.smg ssbout the belt frcm 1

70

The belt as shown in Fig. 6, is rotated in a cleck- o
wise direction, and. the cooled grease is removed

from the belt.as by a scraper 48, best shown.in
Fig. 8. A funnel 47 is. p051t1cned to cs,tch the
srease being removed from the helt and distribute.

the same into either one of a pair of tanks 48 and
49 respectlvely,_ss shown in Fig. a.

- "The fTunnel

47 is provided with a pair of ports. gt each of its.
sides, closed by s11d1ng covers B0 and &6 When

 the cover 5[ is in the position shown in Fig. 5,

1

gresse w111 be fed 1nt0 the ts,nk % When uhe
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eov_er 51 is slidm-dewmmrdly to close the opening,

2,527,789

and the cover 58 is slid upwardly to open the port,

grease will be fed into the tank 49. The tanks
48 and 49 are provided with conical bottoms, and

feed through a valve 32 and a positive displace-

ment pump 53 into g suitable grease strainer 54.

In the form of the apparatus shown in Figs. 9.

and 10, an intermediate pair of exhaust ducts 55
and %8¢ are provided at a point 56 located ap-
proximately one-third of the distance between

the hot end of the casing and the cold end of the
- casing, the point 8% being closer tc the hot end
- of the casing. 'The point 56 definitely marks the
dividing line between the so-called “hot zone”

- A and the so-called “cold zone” B. Also within
the main casing 57 which corresponds to the cas-

ing 10 shown in Figs. 1 to 6, inclusive, there are
provided adjustable bafiles 58 and 58¢ which serve
to regulate the relative amount of air flowing
through the discharge ducts 55 and 55a respec-

tively and the balance of the main casing. The

intermediate exhaust ducts may be connected to

grease is in a rubbery stage, and then the grease

may be stored and converted to a gelled buttery

texture.

‘The cooling medium may be conditioned by
adjusting its temperature and/or velocity, and
by other physical or chemical characteristics to
cool the grease at a slower rate of cooling in zons
A than in zone B. For example, for soda soap

- grease the rate of cooling in zone A may ke sucii

10

15

20

“the exhaust ducts 39 or commumcate dlrectly :

with the stack 38.

Utilizing the form of apperatus shown in Figs.
9 and 10, a portion of the cooling area or other
cooling ‘gaseous medium may. be exhausted, that
is let out at an intermediate point of the casing
o1, the amount of air which is let out being regu-
lated by means of the baffles 58 and 58¢ to there-
by perform the first stage of cooling at a higher
temperature level, that is at a lower rate of
cooling as is desirable with some greases in order
to Improve their quality. In other words, the
vime of cooling is divided up into two periods, a
first period and a second period. The rate of
cooling when the grease is hot, that is during
the first period, is lower than the rate of cooling
during the second period when the grease has
already cooled somewhat and started to gel. By
exhausting the cooling medium intermediate the
hot and cold ends of the cooling grease layer,
there is maintained a control over the velocity of

flow of the cooling medium in the casing while

- the cooling medium is in contact with the mov-
ing layer of the grease.

The distance through.

25
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as to cool the grease down to 200° F. to 275° F
during a time period of travel initially there-

through than the period of travel in zone B.
- For example, Wlth 100 foot. belt, zone A may have

a length of 334" and zone B a length of 66%’.
Wlth_a,_unlferm rate of cooling in each zone, the
grease may be cooled down to 200 to 275° F. in

- zone A and from 200 to 275° F. to room tempera-

ture in zone B. . The ratio of the time of cooling
in zone B to zone A when it is desired to cool at
different rates may vary irom 2:1 to 5:1.

~ Preferably thé grease is fed to the belt at such
a speed so that a layer of grease of the proper

thickness is produced. . If the layer on the belt is

more than approximately one inch thick, the
rate of cooling will be prohibitively low, and in
the case of certaln greases the grease will tend
to flow in an uncontrollable manner along the
belt, due to the slow rate of gelation.. If the layer
is less than 0.1"7, the rate of heat transfer
through the grease is more rapid than the rate

of heat removal from the grease by the air =

stream within the practicable range of air pres-.
sures, and air velocities.. Preferably, the grease
is cooled by air at room temperature, but the air

used for cooling purposes may be. passed through

a suitable refrigeration plant and supplied to
the cooling duct at. 2 temperature as low as §° F.
On the other hand, where warm outside tem-

_peratures prevail, the cool air may be supplied

at. temperatures as high as 120° ¥. In other
words, in general the cooling air at atmospheric
or higher pressures may be supplied at tempera-
tures of 0° to 120° F. Preferably however, the

 grease should be cocled to approximately 90° F.,

which the grease spread in.a thin layer travels
irom the hot end of the grease layer to the cold

end of the grease layer is divided, as stated, into

what may be termed a “hot zone” A and g rela-

between- 40° F.

> and therefore the: cool air should be supplied at

a temperature lower than 90° F. and preferably
and  980° F.  Since the grease
moves In a thin layer on the belt, the various

- particles of grease are not displaced relative to

tively cool zone B, and the grease is then cooled

in these zones or stages, namely a first stage and
a second stage. In the first stage at and adja-
cent the hot end of the grease layer the velocity
of the cooling medium is preferably lower than
- the velocity of the cooling medium in the second

cocling stage at and adjacent the cool discharge

end of the grease layer. The ratio of the velocity
of the cooling medium in zone B, that is, the sec-

80

ond stage, to the velocity of ﬁew of tne cooling

medium in the hot zone A, that is the first stage,

one anether and: there is no shearing stress set
In general the belt is prelerably epprom-.

- mately 100 feet long, and moves at a speed of 13

L
|

may vary over the range of 1:1t0.10:1.. In other -

words, the rate of cooling in zone A is lower than
the rate of cooling in the second cooling stage in

zone B. More specifically, the rate of cooling of
the lubricating grease from its hot fluid state
which may be as high as 450° F. down to about
209 to 275° F. is slower than the rate of cooling

in the second cooling stage in zone B where the

grease cools to about room temperature which in

different localities may vary from about 4C° F.

to 120° F. If desired, the cooling may be carrled
out in two stages so that in zone B the grease is.
~cooled down to about 200° F., that is above the

'- crltlcel tempera,ture of the grease where the

feet per minute, so that the total time of cooling -

for the average grease is apprommetely 7T min-
utes. . This is. sufficient to ceeI the grease and set
the same av least to a jelled mass. The blowers
33 and. 3& ma,y be g standard.type of blower cap-
able - of blewmg 2pDr ox:.mately 30,000 cu. ft. a
minute, and the tanks 48 and 49 are capable of.

| holdmg one che.rge of the belt -In the case of a |
belt approximately 6 ft. wide and 100 ft. long, =

this would- emeunt to appremmetely 15,005

- pounds. By prmrldmg two tanks of this type,
‘the grease may be allowed to remain. m a quies-

cent condition after cooling. - -

The present apparatus and process may be ap-
plied to the cooling of aluminum stearate base
grease from g temperature of approximately 400°
F. to 100° F., but preferably from 330° 7. to 120° &

‘T'he cooling of aluminum stearate grease between

these temperature ranges will transform the same
from a fluid state to .a rubbery mass. The ap-
paratus may also be: utlhzed for the coelmg of

75 soda base grea,ses and preferably those soda base



- weight of about 700.
The method and apparatus herem set forth is

especially applicable to soda base greases which

* to cooling. in thm layers.

g

- 2,527,780

| greases which contam small amounts of h1ghﬂr

‘polyalkylene glycols, these ‘polyalkylene glycols

red ell

E‘C}‘

and the temperature is mamtamed at

-about 360° F. while stirring until a substantial

being preferably those above the tri-alkylene gly-

cols and including the polyethylene glycols, the
polypropylene glycols, the polybutylene glycols

and/or the monoesters of the aforementioned
polyglycols having a molecular weight varying

completely homogeneous mass is obtained. Hot
- grease is then fed on to the belt 19 of the present
apparatus at such a rate so that a depth of grease.

~layer of one-half inch is produced. Ceohng air

from about 500 to 6500. Good results have been
obtained by using polyglycols havmg & molecular .'

either by virtue of their structure or because of
the admixture of crystallization inhibitors have

' been made insensitive to quick chilling in thin

ﬁ: layers in that they do not dlsmtegrate stbsequent

- meant coelmg in thin layers from approximately
400° F. or 450° F., but preferably from around

o 330° to 380° F. to room temperature in a period
 of less than one hour, and preferably in less than
- thirty mmutes when the grease is cooled in units.

- of 100’ long and 6" wide.

- can be qu1ekly cooled in a time period of 3 to 15

‘minutes when spread in thin layers and: cooling
More

down from: 450° F. to: room temperature.
‘specifically, an anhydrous sodium soap grease con-
taining between 3 and 256% of a sodium soap Of a

higher fatty acid, as for example sodium stearate,
- may be cooled in accordance with the present

_invention provided it does not d1smtegrate dur-
ing or after cooling in thin layers of less than
- one inch thickness from a temperature of about

10
- - that the grease remains on the belt for approxi-
‘mately 7 minutes, and is then discharged .into one.

of the tanks A8 or 4%. The temperature of the.
15

By quick' cooling is -

is supplied to the tunnel or casing by the blowers '

33 and 34 at a velocity of 3000 feet per minute,
and g temperature of apprommately 90° . The
belt is moved. at a speed of 13 feet per mmute SO0

grease upon discharge to the tank is 150° B, The |
grease is then strained through the strainer 54.

‘There is produced.a non-bleeding transparent
soda. base chiassis grease of excellent mechanical

stability, having the ASTM work penetration of

2098 decimillimeters after 50 strokes, and 318 deci-

20

millimeters after 300

The resulting
and acidity:

~rrokes.
grease had a meliine poi nt of 348° 1.,

~equivalent to 0.08% oleic acid. Other types of

Preferably the gredse. .

30

365° F. to about 200° F'., and in many cases to room

temperature which may vary from 40° P. to 90° F.

to 120° . in less than one hour. Some hydrous -
sodium soap lubricating greases inherently have.

a9 structure which makes the greases msenmtwe- |
- to quick chilling, as herein set forth. Others
must have incorporated therein crystallization -
inhibitors such as the alkylene polyglycols their

35
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esters and aromatic ethers, as well as other poly
‘ethers including aromatic, ‘aliphatic, and cyclo- -

aliphatic ethers containing at least one hydroxyl
group per molecule. These. cempounds are desig-
nated crystallization inhibitors, that is they pre-
vent the soap in the lubricating grease from

forming hard granules which separate from the
0il of the grease and cause the grease to dlsmte- |

- grate. |
A soda soap grease which 1s partlcularly adapt-

ed for cooling in accordance with the present
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grease may be cooled in the present apparatus-

and in aeccordance with the present method.
For. example, as. previously pointed out, alumi-
num stearate grease maj, be ceeled 1?1 the pres-
ent apparatus. | |

- The herein set ferth process of ceehng and ap-__"-_ -
paratus may be used for the cooling of lithium

base greases. = A typical lithium s0ap grease may
be cempeunded as follews L

thhmm stearate 95

 Solvent refinad coastal oil, '?5 vis. at 100° F._ _ 61 5

Solvent refined Bright stock oil ____________ 30.
- The above mgredlents are mixed and c_eok‘ed at

a temperature of about 390° F. in the convention- -

al manner.  The grease is then pumped on to the
belt. 19 at such a rate as to provide a spread layer
of grease of abee.t I in bthkIlESS A 100 foot

. unit of the grease is cooled in 8 m'lnutes from a
temperature of about 380° F. to a temperature of

about 160° F. and there is produced a grease of

smooth buttery texture having a worked penetra-

tion after 60 strokes of 319 decimillimeters, and

- after 300 strokes of 335 demmllhmeters the
- grease had a melting point of 335° F. |

650

process is set forth in co-pending applmatlen Se-

rlal No. 655,887, filed March 20, 1946,
A typical soda base grease which may be cooled

utilizing the present apparatus may comprise the

following ingredients:

- Stearic acid, 200 gms. (3 359%,) |
Hydrogenated Castor Oil, 35 gms. (0. 58%)

- Polyethylene: Glycol 1500 molecule wt., 10 gms..

- (0.166%)

. Coastal pale oil, 100 vis., 500 gms (8. 35% |

- Sodium Hydremde 325 gms. (535%

oer .
Metalhc Sedmm 18.5 gms -

Coastal pale oil, 100 vis., 630 gms (10 5%

_' Ceastal red oil, 2000 VlS 4600 gms (76. 519%

pelyethylene glycol ceastal pale oil, and the sa-
~ ponifying agent are a1l mixed together: and the

temperature raised te 260° F. until the reactlen
mass assumes a Syrupy appearance There is
then added additional ceastal oil and add1t1ena1

In calculating the helt speed the fellewmg for- |

mula is used:

. V1

where

- Up=Dbelt seeed

55';"-

_ee
~ removal is to he attained,
.equatlen applies:

h‘-

i

V/t=volume to be produced per umt t1me
h thickness of grease layer '

- w—=width of belt -

Fer a. belt of glven dlmensmes therefere the ".'

only true variable is h if a certain rate of heat -

-since the following. :

‘_“QUA f(’h'»)

Where ¢/t eduals rate of heat removal per.unit

. time, I equals belt length, f{z) equal an exponen-
" tiagl function of the temperature diff
In preducmg a grease from the above 1ngred-- -

ients, the stearic acid, hydrogenated castor oil, 0

" equals the total amount of heat to be removed..

tween grease and air along. the belt AL equals;
the rate of heat transfer of the grease and @e

per unit of area. It is cbvious. therefore from the.

two- equations above that the belt speed can be

readily determined once the helt dimensions and
rate of production under given tempe1 ature con-

1:"er cent o

erence be-. -




| be kept within certain definite limits.
the air velocity is one which will give a hea$ trans-
fer coefficient. apove 4 B. 1. u. per hour per square

2,627,789
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' dltlons have been fixed, since, as prevmusly pomt-' |

ed out, the thickness of the grease layer should

foot per degree F. in order to rémocve the heat
faster from the grease surface over a major area
of the belt than it is conducted to the surface
from within the interior of the grease mass. The
corresponding aiw velocity can then be determined

- “Heat Transmission,” 1942, p. 2086.
there are upper limits of air Veleeltles which can

- be used best on econcmic eoneldera,tlons since

the power required mcreases rapldly W1t11 the VOI-
- ume of air handled.
- In general, in carrying eut the present inven-

tion, the saponifiable organic constituents of the

Preferably.

19
from the graph given in William H. McAdams

Obviously,

grease making batch may be any of the saponi-

fiable organic constituents used generally in the
production of a grease.

~ usually from 14 to 22 carbon atoms; and the un-
- saturated acids containing up to 32 carbon atoms
and usually ranging from 18 to 22 carbon atoms.
Instead of using the fatty acids, the glycerides
thereof may be used as well as the monohydric
alcohol esters of said fatty acids or the wax esters
of said acids. The oil constituent of the grease
making batch is usually a mineral oil such as well

- known in the art, but mayv be a vegetable 0il or

an animal oil or fat usually used in the preduc-
tion of anhydrous soda base greases or in the
production of lithium soap greases. The sapeni-
- fying medium may be sodium hydroxide or metal-
lic sodium. More specifically, the fatty acid con-

Fatty acids usually used
in grease making are in general the saturated
fatty acids containing up to 32 carbon atoms, and

20
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cluding the anhydrous sodium soap oTEaAses pro- |
duced in accordance with the present invention,

sald greases may carry from 1% 10 80% of a
sodium soap of a fatty acid of the character

“herein set forth, but more usually carry from

about 1% to 15 %, ana preferably from. 372 % 0
159 or 109%. |

The amount of the pelyalkylene glycol 111011,1&—"
ing the polyalkylene glycols having between 2

and 6 carbon atoms in the alkylene groups of a
‘molecular: weight hereinbefore referred to may

be pr esent in the grease in a.mounts ranging from
about .01% to 1% based on the weight of the
grease, but preferably the minimum amount
present in the grease should . be about 059% in

order for the grease to be efficiently and quickly

cooled within the spirit of the present invention.
The preferred limit then becomes abou't 85_ , to.
1.09% or greater amounts. e
What is claimed is: | -
1. The method of preducmg an. 1mprmed greese
containing up to 25% of an alkali metal soap -se-

~lected from the class cens.tstmg of- sodium and.

 lithium soaps of a hlgher fatty acid; eempllsmg.'

-
L*-J

20

w3
g

~stituent of the grease making batch which may

“be a saturated fatty acid or an unsaturated fatty

acid includes stearic acid, 12-hydroxy stearic acid,

9,10-dihydroxy stearic acid, 4-hydroxy palmitic
acld, iso-stearic acid,
_droxy, 9-oleic acid (ricinoleic acid),

palm oil- fetty acids, cotton seed o0il fatty acids.
Further, abietic acid and/or the corresponding

iso-palmitic acid, 12-hy-
oleic acid,
linoleic acid, hydrogenated fish oil fatty acids,

45
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glycerides thereof, and/or naphthenic acids may

be incorporated in the grease making batch.
The grease making batch may also comprise
any combination of the aforementioned materials
~In grease making nrovoriions, all as known in the
prior art. The glycerides of the saturated and
unsaturated fatty acids may also he used. |

The term “anhydrous scdium scap grease” is.
used in the sense common in the art; namely,
that the amount of moisture present is less than

grease and pref-- |

25% based on the weight of the

erably is less than .1% based on the weight of
the grease. In ge’qeval the polymerized higher

polyalkylene glycols having hetween 2. and § car-
ective in.

bon atoms in the alkylene groups are e
carrying out the present invention, but those

" containing the ethyvlene and nre'eylene groups

are preferred. However, the butylene, amylene,
and hexylene glycols may be used. The average

used in carrying out the present invention may

~vary from 200 to 7000 or 400 to 7000, the pre-
- ferred molecular weight varying . from 1000 to

o

4000. It appears that the most effeetlve avemee
molecular weight is about 1500. However, any of
the compounds set forth in epphcent’s applica-

tion Ser. No. 655,887 may bhe used 1n carrying euf

the present invention.
Referring again to the sodmm soap greases in-

85
molecular weight of the wpolyethylene glycols:

feeding the grease in a hot fluid condition to a
heat-conductive moving surface, forming:a thm.
layer of grease thereon, and cooling the. grease
while in a quiescent state by subjecting the grease
to the action of g counter-current gaseous: heat:
absorbing medium for less: than an hour until
there is produced a smooth homogeneous grease.
2. The method of producing an improved greass

containing from about 3% to 25% of a sodium

soap of a higher fatty acid, comprising feeding:
the grease in a hot fluid condition to & heat-
conductive moving surface, forming a thin layer

Of less the..,n ahout one inch thick of grease there~
on, and cooling the grease while In a qmeeeen’r

state by subjecting the greaee to the action of 2

stream of counter-current air. for from szbout
- -3 to 15 minutes until there Is produced & Smeoth'-
| hemoeeneus greese |

3. The method  of producing an 1me10ved'.

.greese containing from about 3% to 259 of 2
-lithium soap of a higher fatty acid comprising .

feeding the grease in a het fluig condition to a -
heat~conductive moving surface; forming a thin-
layer of less than about one inch thick of grease
thereon, and eeolmg the grease while in a
quiescent state by subjeetmg the grease to the
action of a stream of counter-current air for
from about 3 to 15 minutes until tl*ere 1:3, prr—
duced a smooth homogeneous grease, -. T
4. The method of producing an 1mpreven-
grease contalm_..g from about 3% v0 25% oI a

sodium soap: of g higher fatty acid and from
01% to 1% of a grease structure modifier se-
lscted from the polyalkylene . glycols having a-
‘molecular weight between 200.and. 7000, com-~.
prising feeding the grease in 4 hot fuid uOf’ldlu_-:.

tion to a heat- cenduetwe mevmg suriace,: fef*m-
ing a thin layer of less than about one inelhy thick .
of grease thereon, and cooling the:grease while in -

a quiescent state by subjecting the grease to the = -
- action of a stream of counter-current air for
from about 3 .to 15 mmvtes until there 13 pro--.
~ duced a smooth homogeneous grease. -

5. The method of producing an 1mpmved

orease centammg frem about 3% to 25% of a.
sodium soap of a mixture of SteELl’J.C aem and .
hydrogenated castor o0il in which the. eelﬂ |

etee

- is present-in predemman‘t amount and from 0 19%

75

to 1% of s grease structure modifier selected from

the polyethylene glycols having a molf*euler:__
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' weight between 200 EEd 7000 cempmsmg feedmg

the grease in a hot fluid condition to a heat-con- . .

- ductive moving surface, forming a thin layer

of less than about one inch thick of grease there-

"+ on, and cooling the grease while in a quiescent
"~ . state by subjecting the grease to the action of a
stream of counter-current air for from about 3 -

to 15 minutes until there Is pr educed a smooth_ -

| hemogeneous grease.
ARNOLD A, BONDI.
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