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This invention relates to a new process for 

manufacturing lubricating greases, and to the 
products obtained thereby, as well as the par 
ticular type of equipment used in making these 
greases. The invention relates more particu 
larly to a continuous process for blending a pre 
formed soap stock in various proportions with 
mineral lubricating oils of the desired viscosity, 
in order to produce various types and grades of 
lubricating greases. 
There have been several attempts in the past 

to develop continuous processes for manufactur 
ing lubricating greases but for Various reasons 
these have not met with the desired success. 
For instance, it has been suggested to feed a 
finely divided soap in solid form and a mineral 
oil into a high-speed centrifugal pin disc mill, 
but satisfactory dispersion is 'not obtained be 
cause that procedure is not even recommended 
for lime soap greases containing 15% or less of 
Soap in the finished grease, and even the greases 
Containing the recommended range of 16% to 
24% of lime soap must be kept boiling for 15 to 
30 minutes or longer after it has been discharged 
from the mill. Another proposal was to con 
tinuously feed a solution of fatty oil in hydro 
carbon oil through a Series of tubes in a furnace 
heated with a suitable burner, and then continu 
ously inject alkali into that heated oil mixture 
at various points during its progress through the 
furnace. This procedure has several disadvan 
tages including that when the fatty oil or fatty 
acid is diluted with all of the mineral oil to be 
used in making the grease, slow and poor sa 
ponification is obtained, unless excessively high 
temperatures are used and that very poor mixing 
is obtained in the tubes with resultant danger of 
burning and uneven saponification. Other sug 
gestions involve , the actual preparation of a 
grease and then subjecting the latter to some 
treatment Such as in a colloid mill, in order to 
homogenize it, and to remove any lumps of un 
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past is that the art of making good i grease is 
fraught with many difficulties and uncertainties. 
Apparently, in order to obtain a satisfactory 
grease structure, (which in itself is somewhat 
difficult to define), a number of very sensitive 
factors must be controlled precisely; in fact, it 
seems to be well recognized that years of actual 
experience are necessary in order to make high 
quality greases and that this art cannot be learned 
simply from studying instructions from a book. 
That is primarily why, commercially, practically 
all high quality greases are made by the batch 
proceSS. 
The primary object of the present invention 

is to develop a continuous process for making 
finished greases, by which advantage can be 
taken of the experience acquired by the grease 
operator in making a satisfactory soap stock for 
use in the grease, but whereby a more foolproof 
method is used for blending the soap stock with 
the required proportion and type of mineral lu 
bricating oil to make the finished grease of the 
desired type. Another object of this invention 
is to develop a process for manufacturing greases 
Such as to develop a grease manufacturing proc 
ess, which can be carried out with simple and 
Very compact equipment, Without the require 
ment of many large blending º tanks or kettles. 
Another object is to develop a grease-making 
process which requires substantially lower equip 
ment installation cost than processes used here 
tofore, and at the same time to develop a process 
which will manufacture high-quality lubricating 
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evenly dispersed soap. Apparently the only field 
in which continuous operation has met with any 
degree of success is the field of lime sett greases, 
otherwise commonly called axle greases. Here, 
a Suspension of lime in part of the oil is quickly 
mixed with a solution of rosin oil in the rest of 
the mineral oil, and then automatically filled 
into, the grease cans, where saponification is al 
lowed to complete itself after the grease mixture 
has been poured into the cans and permitted to 
stand. This procedure is satisfactory for the 
preparation of cheap, relatively low quality 

- greases but is not Suitable for higher quality 
products, chiefly because a substantial excess of 
lime must be used in order to get a reasonably 
quick saponification; also, greases made by this 
procedure, have a large breakdown in consistency 
upon working. 
The chief reason for this lack of Success in the 
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greases more economically than could be dome 
in the past. These and other objects and advan 
tages, of the invention Will appear more clearly 
from the following Specification. 

Broadly, the invention comprises a continuous 
process of grease making by. continuously, and 
preferably automatically, mixing together pro 
portioned amounts of heated preformed soap 
stock, preferably in the liquid state, and a heated 
mineral oil. . 
The soap stock may be prepared by any known 

method. For instance, the desired fat or fatty 
acid may be disSolved in the mineral oil, heated 
to the desired temperature and them saponified 
by adding the desired metal hydroxide or other 
Suitable derivative. (In some çases the oxide 
may be used.) N 
Another procedure is to mix lime and fat (with 

a Small amount of water if desired) and heat the 
mixture until saponification has been completed, 
at which time a small amount of mineral oil 
may be added if desired in order to make the soap 
Stock more fluid at the temperature at which it 
is desired to be blended in later for making a 
finished grease. 
A third alternative is to make one mixture of 

a portion of mineral oil with the fatty acid or 
fat to be used, and make another mixture com 

  



2 
prising a suspension of the hydrated lime or caus 
tic soda in another portion of mineral oil and 
then mix these two mixtures together, maintain 
ing the desired temperature until saponification 
has been completed. 
A still different procedure, and one which is 

preferred for the purposes of the present inven 
tion, is to mix the fat or fatty acid together with 
the lime or other saponifying agent, a small 
amount of mineral oil and .water (if any is to be 
used), all together in a steam-jacketed pressure 
kettle, bolt on the lid and then heat to 250 to 
325° F., or sufficiently to effect complete saponi 
fication, maintaining a slight superatmospheric 
pressure such as about 35 to 75 lbs. gauge. Pres 
sure is used during the manufacture of the soap 
stock to accelerate saponification because it is 
desired to maintain the grease under pressure 
throughout the subsequent blending with mineral 
oil, until the grease is ready to be discharged 
into shipping packages. N 
In making a lime soap stock by the preferred 

procedure, the mixture of raw materials is heated 
to about 300° F, and cooked for 1 or 2 hours until 
saponification is completed; this is judged by ex 
amining a small sample of the product from time 
to time and examining its consistency or analyz 
ing it. 

In preparing the soap stock, any desired sapon 
ificable material c?n be used, but it is preferred 
to use those containing fatty acid radicals of at 
least 10 carbon atoms. Either natural or Syn 
thetic materials can be used and either single 
materials or mixtures blended in order to obtain 
modified properties in the soap stock can be 
used. Suitable oils, fats, and fatty acids include 
those of animal, vegetable and fish origin, al 
though the animal type are preferred. These 

| 0 

20 

2 5 

30 

fatty materials may be either saturated or slight 
ly unsaturated but preferably not of the drying 
oil type. Besides the most common lard and tal 
low, examples of suitable materials include beef 
tallow, bone fat, castor oil, corn oil, cottonSeed 
oil, cottonseed stearin, horse fat, lard oil, ani 
mal or hog fat, and wool fat or mixtures thereof. 
Examples, of suitable fatty acids include prefer 
ably those having 15 to 20 carbon atoms, oleic 
acid, stearic acid, animal fatty acids, cottonseed 
fatty acids, petroleum naphthenic acids and vari 
ous synthetic fatty acids such as those obtained i 
by oxidation of paraffin.wax. Mixtures of fats 
and fatty acids may be used. Whether a fat or 
a fatty acid should be used, depends primarily 
upon whether glycerine is desired in the result 
ing soap stock because the saponification of a fat 
produces glycerine as a by-product. Also it is 
preferred to saponify the fat or fatty acids in the 
absence of mineral oil and then blend with min 
eral oil to a so-called soap stock. 
Although the invention was primarily devel 

oped, and appeared to have outstanding advan 
tages, for manufacturing calcium soap greases, 
other metal base greases may be used, for in 
stance, sodium and aluminum, or mixed metal 
soap greases, e. g. sodium-calcium, or sodium 
aluminum, etc. Such mixed greases are prefer 
ably made from mixed metal soap stocks, i. e. 
either two soaps are pre-mixed or they are made 
simultaneously by adding, for instance, both line 
and soda to the material to be saponified. 
Greases may also be prepared from soaps of other 
metals such as potassium, lead, etc. although call 
cium, sodium, and aluminum are the most com 
monly used. The composition of the soap stock to be used 
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2,818,668 
for blending according to the present invention, 
will depend upon several factors, chief of which 
is the type of metal used in making the soap. 
For instance, a calcium soap stock should pref 
erably contain about 45% to 70% or more soap, 
about 10% to 50% of oil, about 5% to 15% or 
even 50% or more of water, and 0% i to 8% or so 
of glycerine. The sodium soap stock should pref 
erably contain about 30% to 75% or soap, about 
25% to 70% of oil, about 0% to 1% of water, and 
about 0% to 8% of glycerine. 
stock will preferebly cuntain about 15% to 50% 
of soap and about 50% to 85% of oil, usually no 
water, and perhaps 0% to 5% of glycerine, if de 
sired. In general, the soap stocks therefore, will 
contain about 10% to 50% of oil and although 
this is preferred, it is possible under some cir 
cumstances to use a soap stock entirely free from 
oil provided it is maintained at a sufficient tem 
perature to keep it in a fluid or readily soluble 
or dispersable state. The various percentages 
discussed above are by weight. 
For more specific illustration of the soap stock 

composition which can be used, the following ex 
amples are given: 

TABLE 1 

Pe º cent/weight 
Metal base 

Soap Oil Water | Glycerin || Total 

Calcium------ 65 22 8 5 100 
Sodium------- 50 45 | _ 1 4 100 
Aluminum---- 25 72 0 3 100 

If any solid fillers are to be used in the fin 
ished grease, where the content of solid fillers 
may be from 0% to 40% by weight, such fillers 
are preferably incorporated into the soap stock 
during or after the preparation thereof. Some 
of the fillers which can be used include graphite, 
talc, asbestos, sulphur, etc. 
Other materials, especially materials which 

have to be melted in order to be properly mixed, 
5 should preferably, if to be used at all, be mixed 
into the soap stock, for instance, s oxidized as 
phalt, e. g. of 180 penetration, petrolatum, wax 
tailings, vegetable waxes, e. g. carnauba wax, etc. 
Such materials may be desirably used for pre 
paring block greases, e. g. for open bearings or 
where the grease is applied as a lump. 

Sufficient soap kettles of any conventional type 
equipped to meet the requirements of the process 
should be used to provide a constant supply of 
soap stock by timing the charges to the kettles 
so that one kettle i of stock is always on hand 
completely finished, before another is exhausted 
so that a continuous supply of soap stock may 
be fed to the grease blending mixer. 
The mineral oil to be used, referring either to 

the small amount which may be used in prepar 
ing the soap stock as stressed above, or the main 
bulk of oil to be blended with that soap stock as 
will be discussed hereinafter, may be any type 
of mineral oil stock normally used heretofore in 
batch operation for making the various types 
and grades of greases, for instance, mineral lu 
bricating oily derived from various types of 
crudes, such as paraffinic, naphthenic, or mixed 
baSe crudes, may be used, as well - as distillates 
or residual fractions thereof, with or without , 
various treatments, Such as clay treating, acid 
treating, extraction with selective solvents, such 
as liquid sulfur dioxide, phenol, etc., or lubricat 
ing oil fractions obtained by more or less syn 

An aluminum soap 
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thetic chemical processes, such as polymeriza 
tion, condensation, hydrogenation, etc. Various 
natural or synthetic mixtures or blends may be 
used, for instance, one type of mineral oil may 
be used in making the concentrated soap stock 
and one or more other oils may be used in mak 
ing the finished greases. The viscosity of the 
mineral oil to be used varies somewhat according 
to the type of metal used in making the soap. 
For instance, for calcium soap grease the blend 
ing oil should have a viscosity of about 35-100 
seconds Saybolt at 210° F. but preferably about 
40 to 80 seconds at 210° F. For a sodium soap 
grease the oil should have a viscosity of about 
35-300 seconds at 210° F. but preferably 40-200 
seconds at 210° F., and for an aluminum soap 
grease the oil should preferably have a viscosity . 
of about 45-300 seconds Saybolt at 210° F. and 
preferably about 50-200 seconds at 210° F." 

. If any oil-soluble addition agents are to be in 
corporated in the finished greases, they should 
preferably be added to the oil stock. Various ad 
dition agents which may be added include, for in 
stance, oil-soluble dyes (about 0.01% to l% by 
weight on the finished grease), stringiness ad 
dition agents (0% to about 2% by weight), poly 
isobutylene, e. g. 1000-200,000 molecular weight, 
preferably above 30,000 molecular weight, e. g. 
70,000 to 80,000 molecular weight, or natural or 
synthetic rubber; anti-oxidants (0.01 to about 
0.3%), e. g. phenyl alpha, naphthyl amine, gly 
cols, phenols, phenolic ethers, amino phenols, 
alpha, naphthol, etc.; and extreme pressure lul 
bricating addition agents (0 to about 20% by 
Weight) e, g. sulfurized fatty oils, chlorinated or 
sulfur-chlorinated hydrocarbons, etc., and vari 
ous other materials commonly used in lubricating 
grea.Ses. 
The oil stock to be blended for making the 

various greases should preferably be preheated, 
which can be accomplished readily by passing. 
the oil through suitable heater or furnace, or by 
any other suitable method, as the oil stock is also 
preferably dielivered under slight superatmos 
pheric pressure, such as about 20 to 50 pounds 
so that the entire grease blending system will be 
under substantially even superatmospheric pres 
sure. Pipe lines from supply tanks of various 
grades of mineral oil may be so selected and 
equipped with suitable valves so that any one oil, 
or a mixture of any two or more, may be used as 
desired. 
The heated preformed soap stock and the heat 

ed mineral oil to be used for the blending are 
now ready to be mixed continuously according 
to the present invention. In order to explain 
this operation more easily, reference will be 
made to the accompanying drawing which is a 
schematic layout of suitable equipment for car 
rying out the invention. 
Referring to the drawing, it is seen that the 

desired oil stock i obtained from one Or more 
suitable sources such as A, B, C and D, is mixed with a soap stock prepared in soap kettle 2, by 
passing them through the mixer 3 after having 
been proportioned or metered out by the gear 
pump i for the soap stock and gear pump 5 for 
the oil stock. The feed of the pumps i - and 5 
may be controlled by hand if desired or prefer 
ably controlled by the automatic proportioner 6 
which can be adjusted to give a wide range of 
proportions of the soap stock and the oil stock 
and at the same time it is so designed that with 
any particular proportion of soap and oil, the 
total capacity or throughput of both may be in 

3 
creased without disturbing the proportions of 
each. The mixer 3 may be any one of a number 
of high speed mixers in which the materials to 
be mixed are brought into contact in a highly 
turbulent zone, whereby efficient dispersion is 
obtained by means of the shearing action of rap 
idly moving parts alone or combined with the 
directioning effect of one or more small vanes or 
baffides. The preferred type of mixer is a cen 
trifugal pump or a mixer known in the industry 
as the Lancaster disperser. This latter machine 
consists essentially of a horizontal operating tube 
with duplex dispersing mechanism each consist 

z ing of two impellers attached to the shaft with 
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a set of stator vanes held by tubed Wall between 
impellers. The impellers of one mechanism are 
of opposite hand to those of the other set, so that 
the thrust of the two sets of impellers is there 
fore counterbalanced, practically eliminating end 
thrust load on the bearings. The radial length 
of the impeller blades is relatively small so that 
all the material processed is confined to a thin 
annular ring where it is subjected to a high aver 
age peripheral velocity. 
Also other types of mixers include a centrifu 

gal pump, or a plurality of such pumps arranged 
in series so as to obtain more mixing and a fine 
degree of dispersion, or other types such as a 
screw pump or screw conveyer, high speed mills, 
such as a colloid mill, roller or disc mill or paint 
mills, etc. N 
The grease issuing from the mixer 3 may then 

be passed through suitable filter T and if desired 
a cooler 8 and then, after going through a loaded 
pressure controller 9, is discharged or filled into 
grease cans for storage or shipment. As indicat 
ed in the drawing, by suitable pipe lines and 
valves the grease may be bypassed around the fil 
ter and cooler. 
An example of the grease making operation is 

as follows: 
Oil stock i may be heated to the desired tem 

perature in a suitable preheater || 0; and the soap 
kettle may be heated by any suitable means, such 
as by steam jacket or by direct fire. The soap 
kettle 2 is also provided with suitable agitators ! 2 
which may be driven by . any suitable source of 
power not shown. The materials to be used in 
making the soap stock may be charged into the 
soap kettle in any desired manner. One way of 
doing this is to admit the water near the bottom 
of the kettle through : a line f3, admit the small 
amount of mineral oil near the top of the kettle 
through the line i 4 and charge the saponifiable 
material and metal compound, e. g. hydrated line, 
caustic soda, etc., or a preformed soap, e. g. alu 
minum stearate or aluminum naphthenate, etc., 
through the charging openings i 5. It is to be 
understood of course that the entire system will“ 
be provided with suitable pressure gauges, safety 
Valves, thermometers and control valves, as 
needed for proper operation of the equipment ac 
Cording to the purview of the invention. If de 
sired, the steam jacket around the soap kettle 
may be connected to water lines so that if the 
soap stock has been prepared, it may be cooled by 
passing water through the catalyst jacket. 
The length of time during which the soap stock 

and oil stock are subjected to mixing will of 
Course depend upon the type mixer used but will 
normally vary within the approximate limits of 
5-30 seconds, and preferably from about 10-20 
Seconds. 
As suggested previously, it is preferred to have 

the entire system including the oil feed lines, the 
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soap kettles, the proportioning pumps, and the 
mixers, including also the filter and cooler if such 
are used, under a slight superatmospheric pres 
sure of, for instance, from about 15 to 50 lbs/sq. 
in. The primary reason for this is to prevent the 
evaporation of water when making calcium soap 
greases, because anhydrous calcium soap usually 
will not make a grease having a suitable grease 
structure. The water content should be about 
5-25% (on the weight of dry soap present). Ten 
per cent would be theoretically correct but in 
practice a slight excess is desirable so that at 
least about 12% is the preferred amount. The 
use of superatmospheric pressure also assists in 
preventing foaming. The exact pressure to be 
used, as will be obvious to those skilled in the 
art, will depend upon the temperature to which 
the soap stock or the finished grease is heated, 
the higher these materials are heated, the higher 
the pressure will have to be in order to prevent 
evaporation of the water. 

In carrying out the invention, it is critically 
important to maintain the proper temperatures 
in the soap kettles and in the oil stock so that 
the mixture thereof or the finished grease may 
be maintained within the proper temperature 
limíits. The temperature of the oil stock should 
be approximately 125-450° F. in order to obtain 
the proper dispersion of the soap and preferably 
with lime soaps, about 175-210° F. so that the 
grease will have a temperature below 2i2º F. at 
the time of discharge. For aluminum soap 
greases, the oil stock temperature should be 
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about 275-350° F. The soap temperature should 
be about 190-450º F. or even as low as 125° F. if 
the soap stock already contains a substantial 
amount of oil, or preferably about 190-300° F, for 
lime soaps, about 300-350° F. for aluminum soaps, 
and about 250-450° F. for soda greases. Lower 
temperatures tend to preclude proper solubility 
and dispersion, while excessive temperatures tend 
to cause burning and undesirable decomposition 
of some of the Organic constituents in the soap 
stocks. The resultant grease temperature should 
be within the approximate limits of 150-450° F, 
and preferably about 175-210° F. for lime greases, 
about 250-350° F. for aluminum greases, and 
about 150-450° F. for soda greases. Especially 
when making a lime soap grease, temperatures 
below 175° F. tend to cause a decrease in the yield, 
by which term is meant the relation between the 
A. S. T. M. penetration of the grease for any par 
ticular soap content. The temperature of the oil 
stock and the soap stock must be balanced in or 
der to obtain the abovementioned desired range 
of temperature in the finished grease. 
The proportions in which the soap stock and 

the oil stock are to be blended in order to make 
the finished grease, depend of course upon the 
type and grade of grease desired and upon the 
type of metal soaps used, i. e. whether calcium, 
sodium or, aluminum soap is used, the viscosity 
and other characteristics of the oil stock, and 
whether other materials are present, such as glyc 
erine or finely-divided solid fillers. Usually, how 
ever, the amount of soap in the finished grease 
will be within the approximate limits of 1 to 55 
(1% soap giving a fluid grease), but preferably 
between the limits of about 5-25%. As will ap 
pear more clearly from the kater discussion of the 
experimental data, the present invention has spe- . 
cial advantages for greases containing less than 
about 15% of soap, and this is particularly true of 
lime soap greases. In order to obtain the greases 
having the desired soap content, about 1 to 20 
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parts by volume of the heated oil stock are mixed 
with 1 part by volume of the heated preformed 
soap stock, although usually the proportions are 
somewhat narrower, namely, about 3 to 15 parts 
by volume of oil to 1 part by volume of soap stock. 
The blending or mixing may be accomplished 
either in one stage or in a plurality of stages as 
desired, for instance, if it is intended to make a 
grease with a very low soap , content, such as a 
calcium soap content of about 5% in the finished 
grease, one might start with a soap stock con 
taining 65% of calcium soap, and first mix 1 vol 
ume of that soap stock with 4 volumes of oil and 
then re-mix i volume of the resulting grease with 
about 3 volumes of oil. By this use of a plurality 
of stages for the mixing, a, better conversion is 
obtained than can be done in a single stage when 
starting with a very concentrated soap stock and 
ending with a very dilute or low soap content 
gre8se. 
When making aluminum . soap greases, the 

practice followed heretofore may be used if de 
sired, namely, pouring the freshly made alumi 
num soap into pans, e. g. 3 ft. x 4 ft. x 6 in., to 
permit, formation of the desired structure, and 
then put back into the kettle and re-stirred. 
The present invention has many advantages, 

some of which were noted previously. One ad 
vantage is that it enables the use of more compact 
equipment for the commercial manufacture of 
greases; for instance, it is estimated that 2 small 
kettles of 50 gallon capacity each, when used ac 
cording to the present invention, are equivalent 
in capacity to a large 600 gallon kettle when used 
according to the standard batch methods used 
heretofore. Another advantage is that this in 
Vention results in a greater uniformity of product 
in commercial operation than has been possible 
heretofore. This uniformity evidences itself in 
the soap content, consistency, color and stability 
of the greases. Furthermore, by reason of the 
uniformity in soap content, consistency, etc., this 
invention permits the manufacture of greases, 
especially lime soap greases, with a lower soap 

5 content than were heretofore considered possible 
from a commercial point of view owing to the 
difficulty of making a uniform product by the 
prior art, batch methods and owing to the diffi 
çulities of making a product having a suitable 
Quality by any previously proposed continuous 
method. 
In order to illustrate this economy of soap con 

?ent, the following table is given showing the 
yield which can be reasonably expected for manu 
facturing lime soap greases according to the pres 

* ent invention. The “yield” figures are expressed 
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as the maximum worked penetration for various 
soap contents. 

TABLE 2 

Worked pene 
tration, 
Imaximum 

Per comt soap 

320. 
285. 
265 pref. 260. 
240 pref. 235. 

| 220 pref. 215. 
200 pref. 195. 
185 pref. 180. - 
170. 

The above figures do not mean, of oourse, that 
lime soap greases having a higher worked pene-, 
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tration cannot be made according to the present 
invention, if it is so desired, but these figures indi 
cate that if the optimum water content is used, 
as indicated previously, and the operating condi 
tions are controlled for the purpose of making 
greases having the lowest possible penetration for 
any particular soap content, the resultant greases 
will normally have a worked penetration below 
the figures indicated in the above table. For the 
sake of comparison, it might be moted that a test 
of samples- of lime soap grease made by 5 of the 
large commercial producers of such products, 
showed that the e lime soap greases containing 
14% of lime soap had a worked penetration be 
tween the limits of about 260-350 and that lime 
soap greases having a content of 20% of soap had 
a worked penetration of 185-265. Obviously, 
therefore, since the soap is one of the most ex 
pensive ingredients in the finished grease, the 
present invention is a distinctly valuable contri 
bution to the art by showing how it is possible to 
commercially manufacture a uniform grease hav - 
ing a substantially lower worked penetration 
than has been possible heretofore for any par 

* ticular soap content. 
It is apparent that if the penetration figures in 

Table 2 are plotted graphically on a chart for 
the various soap contents given, the correspond 
ing maximum worked penetration for other per 
centages of soap can readily be determined by 
interpolation or extrapolation. 

In addition to the advantages mentioned above, 
the grease products of this invention are also 
substantially free from air bubbles, lumps, grain 
iness and foam, and do mot have as much tend 
ency to separate oil on standing as do products of 
an equivalent soap content made by prior art 
methods. 

In order to illustrate more clearly the opera 
tion and advantages of the invention, the follow 
ing examples and data are givem: 
A lime soap stock was prepared from the fol 

lowing amounts of materials: 
Iard.-------------------parts by weight-- 3,000 
Hydrated lime.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.---do--.-.- 432 
Oil ------------------------------do--.-- 1,194 
Water ----------------------------do--.-- 1375 

About 100-150 more parts by weight of water were 
added during the saponification and cooked out. 
The lime, water and fat were mixed at about 450° 
F. in an open top steam-jacketed kettle. The 
mixture was heated to boiling (about 212° F.) 
and cooked for 1 or 2 hours until saponification 
was complete. Then the oil was stirred in and 
the cooking continued until the resulting soap 
stock was completely homogeneous. 
The lard used in this test had an iodine number 

of 53 and a Saponification number of 190 and the 
mineral oil was a paraffinic lubricating oil stock 
having a viscosity of 40 seconds Saybolt at 210°F, 
110 seconds at 100° F, with a viscosity index of 
80 and a pour point of --15° F. 

- The composition of the resulting soap stock 
was as follows: 

Per cent 
Soap ----------------------------------- 65. 9 
Oil ------------------------------------- 24. 8 
Water ------------------------------------ 3. 5 
Glycerine ------------------------------- 5 8 
By means of laboratory equipment comprising 

2 gear pumps controlled by an automatic pro 
portioner for metering the desired proportion of 
soap and oil, and a centrifugal pump for mixing 
the proportioned amount of soap and oil, 1 voll 
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ume of the soap stock was mixed with 3.57 vol 
umes of the oil, in accordance with the teachings 
of this invention, the stop stock and oil stock be 
ing fed continuously through the mixer for about 
%2 hour, 8 samples being taken out at approxi 
mately 3 minute intervals throughout the run. 
The following data were obtained: 
Soap temperature average ----------- °E 250 
Oil temperature average-------------- ° 205 
Mixed grease temperature average----°F -- 185 
Unworked penet. (A.S.T.M.) -.-.-.-.-.-.-.-.-.-.-.-.-.- 160 
Worked penetration (A.S.T.M.) ----.-.-.-.-.-.-.- 266 
Water content ----------------- per cent.-- 0. 85 
Soap content --------------------- do--.-- 15. 7 
The product was a buttery cup grease, very satis 
factory in most respects, but owing to the fact 
that an open kettle had been used for the prepa 
ration of the soap stock, more water had been 
boiled out Of the soap than had been expected 
and consequently the soap, stock and the result 
ing grease had a slightly lower water content 
than is desirable for the best yield (penetration 
for a given soap content). In other words, if a 
somewhat larger amount of water. had been used 
(about 12% on the weight of the soap) the 
worked penetration would have been about 210 or 
215 instead of 266. The consistency of the prod 

- uct of this example corresponds to a No. 2 grease 
30 

40 

(according to the National Lubricating Grease 
Institute standards) and the throughput in this 
laboratory equipment Was about 150 grams per 
minute dör about 20 lbs. per hour. The pipe lines 
feeding into the soap stock gear pump and the 
oil gear pump were 4 inch in diameter. 

It is estimated that on a commercial scale in 
similar but larger equipment, two soap kettles 
each holding 50 gallons or about 400 lbs. of soap 
stock would be used and pipe lines of about 2 
inches in diameter would be used, with a result 
ing throughput of about 15 lbs. per minute or 
about 900 to 1000 lbs. per hour. 

In order to show what a high degree of uni 
formity was obtained even in this relatively crude 
experimental layout where of course the pipe 
lines, gear pumps and mixer were subject to some 
change in temperature even though they had 
been insulated to some extent and were heated 
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with electrical resistance wires wrapped around 
them, the test results giving the penetration and 
the percentage of water and soap in the 8 sam 
ples taken throughout the run, are ShoWn here 
below, together with a summary showing the 
maximum, minimum, and the difference for each 
property. 

• TABLE 3 

#2 cup grease 

Penetration 
(A. S. T. M.) Per cent 

Sample No. 
wed Worked i Water Soap 

155 261 90 15. 9 
152 262 . 85 15. 7 
56 262 . 95 15. 3 
58 267 75 15, 4 
151 265 , 85 16. 0 
1633 || . 273 90 15, 8 
162 274 80 15. 9 
157 263 90 6. 0 
57 267 87 45. 75 

163 || 274 . 95 6. 0 
151 261 75 15, 3 
12 13 20 . 7 

The above table shows that in all of the 8 sam 
ples tested throughout the %2 hour of continuous 
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operation, the difference or spread between the 
maximum and minimum for the unworked pene 
tration was only 12 points and for the worked 
penetration only 13 points (from 261 to 274), the 
water content only 0.20% and the soap 0.7% 
(from 15.3 to 16.0). It is expected that with com 
mercial operation, even still better uniformity 
can be obtained, but even these results are eX 
ceptionally good compared to successive batch 
operations according to prior art methods. 
A large number of other continuous runs were 

made, using either lime soap or soda soap stock 
and using various proportions of soap to oil and 
varios rates of throughput. The average tem 
peratures of the soap stock, the oil stock and 
the resulting grease, the throughput expressed 
in pounds per hour, the average soap content and 
worked penetration of the resulting grease, are 
all tabulated in the following Table 4; and the 
unworked and worked penetrations, as well as 
the water content and the soap content of the 
various individual samples taken during the con 
tinuous operation of each test, are shown in 
Table 5. The inspection of the several oils used 
as the oil stock in the various tests is shown in 
Table 6. 

2,818,668 
The above data show that when various types 

and grades of greases are produced according to 
the present invention, unexpectedly superior re 

º sults are obtained in regard to economy of opera 

) 
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tion, uniformity of product, and production ca 
pacity with relatively small compact equipment. 

It is not intended that this invention be im 
ited to any of the particular examples which 
were given merely for the sake of illustration, nor 
by any theory as to the mechanism of the Opera 
tion of the invention but only by the appended 
claims in which it is intended to claim all novelty 
inherent in the invention as broadly as the prilor 
art permits. M M 

I claim: 
1. Continuous process of grease making which 

comprises continuously mixing together propor 
tioned amounts of heated preformed soap stock 
and a heated oil in a high-speed mixer in which 
the soap stock and oil are brought into contact 
with each other in a hightly turbulent zone; 
whereby efficient dispersion is obtained by means 
of the shearing action of rapidly moving parts. 
2. Process according to claim 1 in which a call 

cium soap stock is used. 
-"TABLE 4 X 

Soap stock (parts by weight) 

Fat 0 Water 

50,00 
635, 4 
842 
65.0 
85, 0 
6.0 

Soap 
8-------------- 31. 36 
0-------------- 2,00 

Aluminum soap stock 
10.------------- 66.70 0 

Fest 
NO, J 

worked Worked || Water Soap 

Per cent : Per cent 
2 39 234 1,90 14. 5 

33 227 1.90 | 8 
127 228 1.95 5, 0) 
139 221 1.90 6. 3 
34 228 | 9 5.3 

3 90 ---------- 2. 2 17.8 
N 9 84 2.00 8. 8 

92 ---------- 95 7. 4 
92 189 2.00 8. GO 
97 |----------- 2, 05 7. 

• 99 ---------- 2,05 ---------- 
Average---- 9 87 2, 05 7.8 

| -------------------~---------* * * * * * * 

TABLE 6 M M 

No of the tests in which this oil was sed 
2-5, 7 6 1 8 and 9 3 

- Vis.210.---------- 39.7.------- 70.5------- i63.0------ 0. 
yf?*«»- «-» « * ** ** * ** ** ** 80--------- 40--------- 96--------- 35. 
Pour pt---------- --25------- 0- - - - - - - - - - --50 ------- 9. Typeof crude.---- Paraffinic-||Naphthenic Paraffinie:Naphthenie 

Temperatures (average) 

Worked 
penetration 

228 
187 
24 
281 
31 
273 

3682 

315 

3. Process according to claim 1 in Which the 
soap stock contains some oll. 

60 

65 

70 

------------------------ -------* * * * * **** 
1% of polyisobutylnehaving a molecular weight of about 

was dissolved in this oil. 70MREG o having a viscosity of 165 seconds at 210º F. 75 

4. Continuous process of grease making which 
comprises continuously mixing together 1 volume 
of heated preformed soap stock containing 10% 
to 86% by weight of oil and 15% to 75% by 
weight of soap, and 1-20 volumes of heated min 
eral oil in a high-speed mixer in which the soap 
stock and oil are brought into contact with each 
other in a highly , turbulent zone, whereby ef 
cient dispersion is obtained by means of the 
shearing action of rapidly moving parts, com 
bined with the directioning effect of a plurality 
of small vanes, and thereby continuously pro 
ducing a finished grease containing 1% to 35% 
by weight of soap. 

5. Process according to claim 4, in which the 
preheated soap stock is maintained at a temper 
ature of 190° F. to 450° F, the preheated oil is 
maintained at 125°F. to 450°F. and the resultant 
grease is produced at a temperature of about 
150° F, to 450º F, 

6. Process according to claim 1, carried out 
under superatmospheric pressure. 

7. Process according to claim 1, , carried out 
under a superatmospheric pressure of about 15 
50 lbs, per sq. in. . ^ 

8. Process according to claim i in which the 
mixing is effected continuously im a highly tur 
bulent zone by a high-speed mixer whereby effi 
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cient and substantially uniform dispersion is ob 
tained in a time not substantially exceeding 30 
Seconds. 

9. Continuous process of grease making whic 
comprises maintaining a continuous ' supply of 
calcium soap stock, continuously mixing together 
in a high-speed mixer having a dispersing action 
substantially equivalent to that of the Lancaster 
disperser, 1 volume of said soap stock at a tem 
perature of about 190° F. to 30Gº F., and 1 to 20 
volumes of mineral oil maintained at a tempera 
ture of 175° F. to 210° F., under a superatmos 
pheric pressure sufficient to prevent vaporization 
of the water in the soap stock under the tempera 
ture used, thereby continuously producing a call 
cium soap grease at a temperature of about 175° 
EP. to 210° E. 

10. Process according to claim 9 in which the . 
time of mixing is about 5-30 seconds. 

11. Process according to claim 9 in which the 
soap stock contains 10% to 85% by Weight of oil 
and about 15% to 75% by weight of calcium soap. 

12. Continuous process of grease making which 
comprises continuously metering proportioned 
amounts of heated preformed soap stock in a 
semi-liquid state and a heated mineral oil by 
Imeans of gear pumps regulated by an automatic 
proportioner, and continuously mixing said pro 
portioned amount of soap stock and mineral oil 
together in a Lancaster disperser. 

13. Continuous process of making a lime soap 
grease which comprises maintaining a continuous 

i U) 

7 
supply of calcium soap stock having a tempera 
ture of about 190° F. to 300° F. and having sub 
stantially the following composition by weight: 
Calcium soap-----------------percent- 45-70 
Oi!------------------------------ do--. 10-50 
Water---------------------------do— 5-50 
Glycerine------------------------ do--.-- 0- 8 

continuously mixing together in uniform con 
trolled proportions one volume of said soap stock 
with 1 to 20 volumes of mineral oil maintained 
at a temperature of about 175° F. to 210° F., and 

() 
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having a viscosity of about 35-100 seconds Say 
bolt at 210° F., in a highly turbulent zone by a 
high speed mixer whereby efficient and substan-1 
tially uniform dispersion of said soap stock and 
oil is obtained in a time not substantially exceed 
ing 30 seconds, under a superatmospheric pres 
sure of about 15-50 pounds per square inch suf 
ficient to prevent vaporization of the water in 
the soap stock under the temperature used, 
thereby continuously producing a calcium soap 
grease having a temperature of about 175° F. to 
210° F., and, without substantjal further mixing, 
passing the finished grease through a pressure 
reducing controller valve and drawing the grease 
into containers for storage and shipping. 

14. Process according to claim 1 in which the 
time of actual mixing is not substantially more 
than 30 seconds. 

AUSTIN E. CALKINS. 


