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UNITED STATES PATENT OFFICE 
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METHOD OF AND APPARATUS FoRMIXING 
OLS 

Edwin S. Pearce, Indianapolis, Ind., assignor to 
Railway Service and Supply Corporation, 
indianapolis, Ind., a corporation of Indiana 

Application April 24, 1930, Seria No. 446,886 
Claims. 

This invention relates to a method of and 
apparatus for mixing oils, particularly Such oils 
as are employed in the lubrication of railway 
journal boxes. 
The nature, objectS and advantages can best 

be understood from a consideration of the foll 
lowing remarkS: . . . 
In the upkeep of the journal boxes of rail 

Way Vehicles, it is advantageous, in Order to 
maintain the best possible lubrication at all Sea 
Sons of the year, to enpioy oils having different 
characteristics with respect to WiscOSity, “Cold 
test' and 'pour test' according to the particular 
season of the year at which the oil is used. To 
this end, it has become customary With a great 
many railroads to use What night be termed 
“light' oil in the Winter time and "heavy' oil in 
the Summer time. For example, oil to be used 
in the Summer season might have a Viscosity in 
the neighborhood of 60 at 212 degrees F. While 
the Wiscosity of oil for Winter use might range 
between about 35 to 40 at 212 degrees F. 
When oils of this character are renovated 

for reuse, Say, for example, at the end of a 
SLImmer season or “shift' they do not have the 
characteristics most desirable in an oil adapted 
for use during the innediately Succeeding Sea-. 
Son. As a result, in order to obtain the most 
efficient lubrication, after renovation at the end 
of a season, the characteristics of the oil should 
be altered to Suit the Succeeding season. Or else 
such oil must be stored away for the following 
One-half year, such storage being undesirable 
and inconvenient. 

Furthermore, journal lubricating oils, particu 
larly those which are adapted to Winter service, 
contain certain Volatile components which are 
driven off in Service as a result of the heat pro 
duced by the rubbing Of the journal in itS bear 
ing. The driving off of the more volatile con 
ponents from “winter' oil tends, at least in cer 
tain respects, to bring the characteristics of the 
oil nearer to those which are desirable in a 
“summer' oil. However, in spite of the fact that 
“Summer' oil is not very greatly changed in 
character during its period of use, if Such Sum 
mer oil is renovated at the end of the Season, it 
is necessary to alter its character quite ma 
terially, in order that it may afford truly effi 
cient lubrication during the Winter SeaSOI. 
The most important time, therefore, at which 

the character of a journal box lubricating oil 
should be changed in order to avoid storage over 
long periods of time, is When Such oil is reno 

(C. 196-16) 
To this end "cut-back” or relatively light oils 
are mixed With renovated oils at the end of the 
Sumner SeaSOn in Order to fit them for Winter 
U.S. 
The present invention provides a novel and 

advantageous method and apparatus for affect 
ing Suitable mixture of various oils in Order to 
alter their characteristics and it should be noted 
that although the mixing apparatus of the pres 
ent invention is shown and described as being 
aSSOciated With a portion of an oil renovating 
plant, not all of the features of the invention 
are limited in their application or utility to asso 
ciation. With oil renovating apparatus. 
The drawings illustrate two forms of appara 

tus adapted for operation after the manner of 
the method of the present invention, Fig. 1 being 
a. Somewhat diagrammatic showing of the pre 
ferred form of apparatus, the lay-out being. 
Viewed from one side, with certain of the tanks 
employed shown in vertical section. 

Fig. 2 is a View similar to Fig. 1 illustrating a 
modified form of apparatus. 
In both of the figures, the reference character 

A designates a mixing tank which, in all essen 
tial respects, is similar to the dehydrating tank 
illustrated in the copending applications of 
Leonard D. Grisbaum, Serial Nos. 210,545 and 
340,693, filed August 4th, 1927 and February 
18th, 1929, respectively, issued as Patents Nos. 
i,791,473 and 1,848,125 under dates of February 
3, 1931 and March 8, 1932, respectively. This 
tank includes an inner shell 2 and an outer shell 
or Wall 3 spaced apart to provide a heating 
jacket for the contents of the tank. The heat 
ing is effected by the introduction of Steam thru 
the inlet 4 and the circulation thereof Within 
the space between the tank Walls 2, 3. An ex 
haust or outlet 5 is also provided. 
This tank is preferably conical in configura 

tion both at its bottom and at itS top and at 
the apex of the upper conical portion a connec 
tion 6 is provided by means of which air may 
be Withdrawn from the tank and the preSSure 
therein reduced. This is preferably done by 
means of a vacuum pump 6a (ShoWn. Somewhat 
diagrammatically in Figure 1) Which is Suitably 
connected, at its intake Side, With the pipe 6. 
In accordance with the preferred embodiment 

of the invention (see Fig. 1), a connection 28 is 
provided at the apex of the bottom of tank A 
and extends downwardly therefrom thru the 
valve 29 to the storage tank D or to Some other 
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30, valved at 31 is tapped into the pipe 28 and 
serves to admit oil to the tank A. 
A tank E serves a source of Supply of the oil 

which it is desired to mix with the oil under 
going renovation in tank A. Oil may be With 
drawn from tank E and discharged into the tank 
A by means of the connections and valves 32, 
33, 34 and 35, the connection 34 being tapped 

A pump 36, Oper into the pipe or conduit 28. 
ated by motor 37 is preferably interposed be 
tween the connections 32 and 34 in Such man 
ner as to lift oil thru the former and discharge . 
the same into the tank A thru the latter. 

In addition to the foregoing, a connection 38 
is preferably tapped into the connection 32 at 
a point between the valve 33 and the intake 
side of the pump 36. This connection 38 is 
preferably valved at 39 and communicates With 
the swivel or swing pipe 40 in the tank. A, the 
said swivel pipe being pivoted on a horizontally 
disposed axis as indicated at 41. A float de 
vice 42 is attached to the free end of the pipe 
40 and serves to maintain the inlet opening 
thereof adjacent to the upper Surface of the oil 
in tank A. 
In considering the operation of the form of 

apparatus illustrated in Figure 1, it should be 
borne in mind that the oil being treated in 
tank A in accordance with the disclosures of 
the copending applications above referred to, is 
introduced into the tank thru the connection 30, 
valve 31 and connection 28. After introduction 
in this manner, the oil is given a dehydrating 
treatment which includes the application of 
heat (produced by the circulation of steam thru 
the connections 4 and 5) and the reduction Of 
the pressure in the tank by operation of the 
vacuum pump communicating With the COin 
nection 6. Before the oil in tank A has cooled 
substantially from the dehydrating temperature 
and, preferably, while the pressure in the tank 
is low relative to atmospheric preSSures, tine 
pump 36 is operated and the valves 33 and 35 
suitably set to provide discharge of oil from the 
tank E into the tank A until the desired relative 
quantities of each are present in Such tank. 
At this time the valve 33 is closed and the 

valve 39 opened with the result that the oils 
in tank A are circulated by the pump 36, the 
withdrawal of the oil being effected at the upper 
surface of the batch in the tank A and the 
return thereof being had at the apex of the 
conical bottom. 
The Withdrawal and return of the oil at the 

points specified above result in thorough ad 
mixture of the oils in the tank. In addition it 
should be noted that the conical formation of 
the taink at the bottom With the return pipe 
communicating at the apex Or lowest point pro 
motes thorough admixture by causing an agi 
tation or circulation of the oil Within the tank 
A itself with the point of initiation of the agi 
tation so positioned as to cause movement or 
circulation of the entire charge of oil in the 
tank. 

After a suitable period of treatment in the 
apparatus of Figure 1, the mixed oils may be 
discharged into the tank B by Opening the Valve 
29. 

Referring now to the modification of Fig. 2 
it should be inoted that at the bottom of the 
tank A a connection it is provided and preferably 
valved as indicated at 8 and 9. The connection 
7 terminates in any suitable reservoir or storage 
tank B. A pipe 10, Valved at 11, is tapped into 

1,971,379 
the connection 7 between the valves 8 and 9 and 
serves to introduce the oil undergoing renova 
tion into the tank A. 

According to this form of the apparatus, a 
tank C having inner and outer walls 12 and 13 is 
provided and is connected to the tank A. by 
means of the pipe 14, pipe 15 and the valve 16, 
the pipe 15 being tapped into the connection 7 
between the valves 8 and 9. Inlet and Outlet 
connections 17 and 18 serve to circulate steam 
within the space between the walls 12 and 13 
of tank C and thus to heat its contentS. 
The cut-back or other oils which are to be 

mixed with the renovated oil may be delivered 
rom suitable drums or containers, Such as that 
indicated at 19, into a receiving funnel 20 from 
where the oil is conducted by means of the pipe 
21, valved at 22, to the connection 23 communi 
cating with the intake side of a pump 24. The 
discharge side of the pump communicates With 
the pipe 25 which delivers the oil into the tank 
C at the top thereof. For reasons which will 
appear more fully hereinafter a connection 26 
which is valved at 27 is provided between the 
pipe 14 and the intake connection 23 to the pump 
24. 

In considering the operation of the form of 
apparatus illustrated in Fig. 2, it should be noted 
that the oil being renovated is delivered to the 
tank A. thru the connections and valves 10, 11, 
8 and 7. In this connection it should also be 
noted that the function of the tank A in the 
renovation process of the applications above 
referred to is to dehydrate Or remove dampneSS 
or moisture from previously cleaned oil. This is 
accomplished by heating a batch of Such oil in 
the tank A by the circulation of steam thru its 
jacket. In addition the pressure on the upper 
surface of the batch is reduced by means of the 
vacuum pump (not shown) which communicates 
with the pipe 6, preferably thru the intermedia 
tion of a suitable condenser (not shown). When 
the pressure in the tank A above the batch of Oil 
therein is reduced to a point Which would equal 
about 20 or 25 inches of mercury, air, preferably 
at atmospheric pressure, is admitted to the tank 
A thru the connection 10. This admission of air 
results in extremely Violent agitation of the oil 
in tank A. With the result that the moisture con 
tained therein, now in the form of vapor by Vir 
tue of the heating, is very quickly and effec 
tively drawn out through the connection 6 from 
Where it may be disposed of in any Suitable 
nianner aS, for example, by means of a con 
denser. This operation may be repeated five or 
six times in order to remove all traces of nois 
ture in the oil. The foregoing operation of the 
tank A is that which is preferably carried out 
When this portion of the apparatus is employed 
as a part of an oil renovation plant. 
more, it should be noted that this operation is 
not a part of the piesent invention per Se but is 
briefly described herein in order to aid in a 
complete understanding of the cooperation of all 
the various parts of the apparatus and StepS of 
the method to which the appended claims are 
directed. 
According to the showing of Fig. 2 when it is 

desired to mix the renovated oil with a cut-back 
oil, a batch of the latter is delivered from the 
drum 19 into the funnel 20 and by Suitable ma 
nipulation of the valves 22 and 27 is pumped 
into the tank C thru the pipes 21, 23 and 25. 
The batch now in tank C is heated preferably 
to about the temperature of the oil in tank A, 
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1,971,379 
by circulating steam thru the connections 17 
and 18. At the Sane time the batch of dehy 
drated oil is retained in the tank A and the 
pressure on the upper surface thereof is again 
reduced or lowered. At this time and with both 
batches of oil in a heated condition, the valves 
8 and 16 are opened with the result that the 
atmospheric pressure on the top of the batch in 
tank C forces such batch thru the connections 
14, 15 and 7 into the tank A. The introduction 
of the oil from tank C into tank A is accom 
panied by violent agitation and, as a result, 
thorough and complete admixture of the oils is 
effected. After this operation the oils may 
be Withdrawn from the tank A. to any Suitable 
point of use Or to the Storage tank B. 
When it is desired to mix the renovated oil 

With several other oils, Such other oils are pief 
erably introduced into the tank C thru the fun 
nel 20 and connections 21, 23 and 25. These oils 
in the tank C may be thoroughly mixed by closing 
the valve 22, opening the valve 27 and utilizing 
the pump 24 to agitate or circulate the contents 
of the tank C by Withdrawing the oil at the bot 
tOn thereof and delivering it to the top thru the 
pipe 25. It is particularly desirable to effect this 
preliminary inixing when, in addition to the Cut 
back oil, it is desired to introduce gurry fish oil 
or some oil of like character. A Small quantity 
of oil of this latter type is Soretimes introduced 
in order to give Waining When a hot bOX develops 
in one of the journals in Which the oil is used. 
Ois Which are added for this purpose produce 
large quantities of Sinoke or eise a strong or 
pungent odor. In either event the attention of 
a trail crew is attracted very quickly to the 
Source of the trouble. 

It is obvious that any number of oils desired 
may be preliminarily admixed in the tank C 
and when such admixture is completed and the 
resultant oil brought to a suitable temperature, 
the contents of tank C may be transferred to 
the tank A and mixed with the renovated oil 
therein in the manner already described. 
In conclusion, attention is called to the fact 

that the mixture of the various oils is carried 
out under the most favorable conditions poSSi 
ble. The relatively high temperatures main 
tained are advantageous because oils may be 
Gnixed more effectively and readily when they are 
in a relatively fluid state. In this connection, 
it should also be observed that the aSSociation 
of the mixing apparatus with an oil renovation 
plant is particularly advantageous in View of 
the fact, that, effective renovation requires the 
use of relatively high temperatures. The carry 
ing out of the mixing operation, therefore, be 
fore the renovated oil loses its heat makes for 
the greatest possible efficiency. The aSSOciation 
of the renovation and mixing apparatus is also 
advantageous because it makes for simplicity 
and convenience of construction and Operation. 

Finally, it might be noted that, particularly 
With the type of apparatus illustrated in Fig. 
1, mixing is effected under conditions which 
reduce the effects of OXidation by air to a mini 

claim:- 
1. Apparatus for mixing oils including a vessel 

having a conical bottom, means for introducing 
a plurality of oils to be mixed into said vessel 
and circulating means for withdrawing oil from 

3 
a point above the bottom of Said vessel and 
returning the oil withdrawn to the vessel 
through the apex of the bottom thereof. 

2. Apparatus for mixing oils including a ves 
sel having a conical bottom, means for intro 
ducing a plurality of oils to be mixed into Said 

80 

vessel and circulating means for. Withdrawing 
oil from a point above the bottom of said ves 
sel and returning the oil withdrawn to the vessel 
through the apex of the bottom thereof, together 
with means for removing air from said vessel. 

3. Apparatus for mixing oils including a ves 
Sel adapted to receive a charge of oil, a Source 
of Supply of another oil, a pump, a communica 
tion betWeen Said Source and the intake Side of 
Said pump, a Communication between an upper 
part of Said Wessel and the intake Side of said 
pump and a COImmunication betWeen a lower 
part of Said Wessel and the discharge side of 
Said pump, together With means for removing 
air fron Said vesse. 

4. ApparatuS for mixing oils including a ves 
Sel, circulating means having an outlet adapted 
to discharge oil into the vessel at the bottom 
thereof and an inlet adapted to receive oil from 
the Upper portion of the vessel and means for 
maintaining Said inlet at the upper surface of 
the oils being mixed in the vessel, together with 
means for renowing air from Said vessel. 

5. Apparatus for treating oils including a ves 
Sel. With means for heating its contents, a second 
vessel with means for heating its contents, sep 
arate means for introducing oil into the vessels 
and a coinimunication therebetween, together 
With means for causing a circulation of the con 
tent.S of the Second mentioned vessel and means 
for transferring the contents of the second men 
tioned vessel to the first mentioned vessel and 
for mixing the transferred oil. With the contents 
of the first mentioned vessel. 
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6. Apparatus for mixing oils including a vessel 

having a conical bottom, means for introducing 
a plurality of oils to be mixed into said vessel, 
and circulating mechanism including a pump 
having a communication for discharging oil in 
to the apex of the bottom of Said vessel, a com 
munication extended between the intake side of 
the pump and an upper portion of the vessel, 
and float means aSSociated with the communi 
cation last mentioned for maintaining its inlet 
end Substantially at the Surface of the oil in 
the vessel. 

7. In the art of treating and handling oils, the 
steps of introducing a batch of One oil into a 
Substantially closed VeSSel, heating Said batch to 
dehydrate it, the temperature of the heating be 
ing sufficient to vaporize moisture but materially 
below distilling temperature of the particular 
ci, reducing the pressure in the Wessel above the 
surface of the batch therein to a point mate 
rially below atmospheric, thereafter admitting 
air into the vesse below the Surface of the batch 
to pass upwardly therethirough and at least par 
tially Satisfy the reduced preSSuire, again redu.C.- 
ing the pressure in the vessel above the Surface 
of the batch therein to a point materially below 
atmospheric and thereafter introducing a batch 

12 

of another oil into the vessel below the Surface 
of the first batch to pass upwardly therethrough 
and effect Imixture of the tWO batches. - - 

EDWIN. S. PEARCE. 


