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This invention relates, to a compact and port 
able filtering unit for filtering contaminated 
fluids which may also be used as a flushing and 
fiitering unit for directing a flushing oil to ma 
chinery to clean bearing surfaces and moving or 
WOrking parts and then filtering the flushing oil 
after it has circulated through the machinery and 
before. returning it to the machinery to remove 
arly contaminating material from the flushing oil. 

In Servicing machinery and automobiles, 
Wilerein lubricant for the machinery is contained 
within a crankcase, sump, enclosure, housing or 
case, it is necessary to keep the lubricant for the 
rina, Chinery free from suspended material which 
may be abrasive to the machinery. It is also 
desirable to have a portable and compact unit, 
through which any fluid having contaminating 
material in Suspension may pass so that the con 
taminating material may be removed. It has 
been the practice, after removing lubricant from 
nachinery, to circulate a flushing oil through 
the machinery to wash away any dirt or solid 
natter which may have collected, within the ma 
chinery. It is desirable to be able to remove 
the collected dirt and solid matter from the flush 
ing oil so the flushing oil may be reused, again 
and again. 

Tt is one of the objects of the invention, among 
Others, to provide an improved apparatus or unit 
for filtering a contaminated fluid which appa 
ratliS m3y also be used for flushing and cleaning 
1achinery with a flushing oil after which the 

flushing oil is cleaned of contaminating mate 
rial by filtering; to provide a unit that is port 
able and compact; to provide a unit that is read 
ily changed from filtering alone to one where a 
fiushing oil is forced through machinery and the 
flushing oil is filtered after it has passed through 
the machinery; to provide a light-weight, com 
pact unit capable of being manually handled; 
to provide a unit that is simple in design and 
easy to manufacture and assemble; a unit which 
requires a limited amount of space for storage; 
a unit simple to operate which does not call for a 
Specially skilled operator; a unit wherein the 
elements are easily replaceable should they Wear; 
a unit of low initial cost; a unit wherein the ele 
ments are so arranged that the Overall size of the 
unit is held to a minimum so as to form a highly 
compact unit of Small size, lightWeight and low 
cost; and a unit economical in operation. 

in carrying Out one use of the invention there 
is provided a portable and compact filtering unit 
for cleaning contaminated fluid, the structure of 
which comprises a base member having front and 
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2. 
rear portions. On the under-side of the rear 
portion of the base member are connected. Wheels 
for rolling the unit from place to place when 
desired While the front portion of the base naen 
ber has a support, which is out of contact with 
a foor Surface when the unit is moved on the 
Wheels but contacts the floor. When the unit is sta 
tionary, to support the unit in a vertical position. 
The front support member may be a wheel mem 
ber- and the unit moved by pushing while it is 
in a vertical position. A tank is mounted on the 
rear of the base member to hold contaminated 
?iuid and handles are mounted on top of the tank 
to serve as handgrips for an operator or operators 
in rolling the filtering unit from place to place 
on the wheels. A pump and pump actuating 
mears are mounted on the front portion of the 
base inember while a filter element is mounted 
on the front of the tank and above the pump 
and purnp actuating means. A conduit connects 
the filter element with the pump; a second con 
duit connects the filter element to the tank and 
a; third conduit runs from the tank to the pump 
to thus make a closed cycle between the tank, 
pump, filter element and back to the tank. The 
contaminated fluid need not be in the tank but 
could be a fluid from any source, or container 
and conduits from the pump and filter element 
connect into the Source or container and con 
plete the cycle just as above-for-the-tank. 

in carrying out another use of the invention, 
or where a flushing and filtering operation is de 
sired, the same structure as above is employed. 
The tank instead of being filled with contami 
nated fluid is filled with a clean flushing oil. 
When lubricant has been drained or removed 
from the machinery, and it is desired to clean 
the machinery, a flushing oil is forced into the 
machinery and circulated around to pick up any 
dirt or grit in the machinery. A conduit connects 
the tank to the pump through a three-way valve, 
a. Second conduit connects the filter element to 
the crankcase of machinery through a second 
three-way valve with a branch pipe connecting 
the tank with the filter element, through the 
second three-way valve when the three-way valve 
is operated to close the conduit between the filter 
elements and the machinery. A return conduit 
ruins from the 13chinery and coanects into the 
first mentioned three-Way valve, which valve 
is operable to connect either the tank with the 
punap or the return conduit. With the pump. 
With the foregoing and other objects in view 

the invention will be more fully described herein 
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after and will be particularly pointed out in the 
claims appended hereto. 
In the drawings, wherein like symbols refer 

to like or corresponding parts throughout the 
Several views. 

Figure 1 is a front and side view in perspective 
of the flushing and filtering unit. 

Figure 2 is a side elevational view showing a 
filter element attached to the tank. 

Figure 3 is a diagrammatic view of One use of 
the invention showing a filtering operation of 
contaminated fluid fron the tank going through 
the filtering cycle. 

Figure 4 is a diagrammatic view of another use 
of the invention showing the setting of the fiush 
ing and filtering unit preliminary to entering 
flushing oil from the tank into the machinery. 

Figure 5 is a diagrammatic view of the same 
use of the invention as shown in Fig. 4 showing 
the setting of the flushing and filtering unit after 
the unit and machinery are full of flushing oil 
for recirculation. 

Figure 6 is a diagrammatic view of the Saline 
use of the invention as ShoWin in Fig. 4. ShoWing 
the Setting of the flushing and filtering unit when 
the fiushing recirculation has been completed 
and the flushing oil is being returned to the 
tank. 

Referring now to Figure i, a portable and com 
pact filtering and flushing unit is shown com 
prising a base member 0 having front and rear 
portions 3 and 4 respectively. To the rear por 
tion 4 of the base member 2, on Suitable axles, 
are attached wheels , one of which is seen in 
Figure 1, mounted on-suitable ball bearings placed 
between the axle and wheel hub with the wheels 
being of a sufficient size and strength to readily 
support the weight of the unit and roll freely 
When the unit is full or empty. On the front of 
the base member is mounted a Support nenber 
E2, which may take the form of a plain strut or 
Imaybe a caster as shown in Figure 1. The Wheels 
lf and the caster 2 support the unit, in a ver 
tical position when the unit is stationary. On the 
rear portion is of the base member is mounted 
a tank 5 of sheet steel construction welded in a 
well known manner having handles 6 and of 
bent pipe of approximately 4 inch diameter, at 
tached to each side at the top of the tank. The 
handles 6 and 7 may be manually grasped, the : 
unit tilted backward, thus supporting the Whole 
weight of the unit on the wheels , with the unit 
rolled on the Wheels When a change of location 
is desired for the unit. The handles 6 and 
may also be grasped by a hoist and the unit trans 
ported in this manner. The tank 5 is of a size 
that the bottom of the tank just fits within the 
dimensions of the rear portion of the base mem 
ber With no overlapping of the base member. 
The unit weighs approximately 288 pounds when 
the tank 5 is empty and when the tank 5 is 
filled with oil, this weight increases to approxi 
mately 438 pounds. The unit is manually mov 
able by one man when the tank 5 is full. If the 
distance the unit is to be moved is short and the 
floor Smooth and even, it can be pushed on the 
wheels and caster i2. The tank has a clean 
out opening 8, in the side thereof at the bottom 
for draining tank 5 and allowing entrance into 
the interior of tank for cleaning purposes at 
the tank bottom. On the top of the tank is 
projection 9 having a suitable cover, which pro 
vides an entrance into the tank 5 for admission 
of oil thereto, and said projection 3 also pro 
Wides a member about which flexible hose men 
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4. 
bers connecting the unit into machinery, may be 
Wound When the unit is moved from place to 
place, to be more fully described later. 
A pump 20 is mounted on the front portion 3 

of the base member 9 by any suitable means such 
as bolting the pump to the base member f3. The 
pump is a positive displacement pump and One 
type of pump found suitable for this purpose is 
a Model ZFH sold by the Viking Pump Company. 
Suitable actuating means for the pump are pro 
Wided in electric motor 2 connected to the pump 
20 through suitable coupling means 22. A Gen 
eral Electric motor 3A. H. P., 1800 R. P. M., 110 
Wolt A. C., 60 cycle induction motor, capacitor 
starter, resilient base, explosion proof, type K. C., 
and frame 5 has been found suitable for this 
purpose. It is noted that the pump actuating 
means could be a steam, air or hydraulic motor 
and that the electric motor is shown as One ex 
ample of a pump actuating means. The pump 23 
and motor 2F are within the confines of base 
member With no portions of the tank, motor 
Or pump overlapping, hence a compact structure 
is provided 
Mounted on the front of the tank 5 and above 

the pump 20 and pump actuating means 2E is a 
filter element which in the present disclosure 
comprises two filter elements, 23 and 26 con 
nected to the tank by suitable bracket members 
25 as clearly shown in Figure 2. The filter ele 
ments have a cover member 26, attached to the 
ilter element by bolts or screws so as to be re 
movable from the filter element body. The filter 
elements are filled or packed with an absorbent 
waste material which is readily replaceable when 
the Waste material becomes dirty and clogged, 
A petcock 2 is provided on the bottom of each 
filtering element to drain the filtering element 
Of liquid if it becomes desirable. The two filter 
ing elements 23 and 24 are connected together by 
a pipe 231. Two filtering elements 23 and 24 
have been shown but it is to be understood one 
filtering element may be employed or more than 
two filtering elements may be used without af 
fecting the method of operation. In the present 
instance two filtering elements were chosen be 
cause they lent themselves more to a compact 
arrangement of the unit. Another type of filter 
element found Suitable is the Nugent filter head 
manufactured by the Wm. W. Nugent Co., of 
Chicago, Illinois, and identified as their Fig. No. 
1116, LY, size No. 1R, preferably the type having 
duplicate filter bodies wherein one filter body 
can be closed off for cleaning purposes and the 
other filter body left in operation, until both can 
again be connected for filtering purposes. In 
this type, the head is attached to the tank and the 
filter body is removed for repacking and cleaning. 
A heater 28 is mounted on the tank 5 to one 

side of the filter element and above the pump 23 
and motor 2. The heater shown is an electrical 
resistance type heater, Well known in the elec 
trical heater art, and is for the purpose of heat 
ing oil passing through the filtering unit in order 
to reduce its Viscosity and thus facilitate flow 
through the unit. Electrical conductors 29 and 
39 connect into heater 28 and notor 2 respec 
tively with both cables 29 and 30 connecting into 
SWitch panel 3 mounted on front wall of tank 
£5. A conductor cord 32 of substantial length 
is wound and hung from supporting bracket 33. 
When the unit has been moved to the desired 
location, cord 32 is plugged into a source of 
electrical supply. By actuation of either switch 
3a or 3 b or both electric current can be sup 



2,425,848 
5 

plied to either the heater or motor, or to both, 
as desired, because the heater and motor are 
actuated from separate switches 3a or 3 b on 
the Switch panel 3. 
In some applications, cooling may be required 

as where a big bearing or gear case is running 
improperly and heating occurs. The invention. 
contemplates also, connecting a cooler into the 
unit, at a user's option and need, which cooler 
may easily be attached in series with the heater. 
A cooler wherein cold Water is used as the coolant 
has been found Suitable for the purpose. It is 
noted that when the cooler is used it is not nec 
essary to use the heater, hence the heater is 
closed off from the circulation system and flow 
directed to the cooler. When the heater is in use 
the cooler. is out of the system either by closing 
Valves or removing the cooler entirely from the 
unit. 
The tank 5 is connected by pipe 49, three-way 

valve 4 and pipe 42 to pump 20, which pipes 4 
and 42 combine to form a conduit running from 
the tank to the pump. Discharge from pump 2 
passes into pipes 43 and thence to three-Way 
valve 4A, which valve 44 can be set to have the 
discharge of pump 2 pass through filter elements 
23 and 24 or to by-pass filter elements 23 and 24. 
While it is an unusual occurrence when filter 
elements 23 and 24 are by-passed, there are Oc 
casions when it becomes desirable and three-Way : 
valve 44 can be operated to divert flow to pipe 45 
around filter elements 23 and 24 and heater 28. 
If flow is directed to the filter elements 23 and 
23, it passes through pipe 46, which pipe A6 and 
pipe 43 combine to form a conduit connecting 
pump. 2 with filter elements 23 and 24. Flow 
leaves filter elements 23 and 24 through pipe 47 
and enters heater 28. Heater 28 is controlled by 
switch 3d, hence this switch determines wheth 
er heater 28, heats any liquid passing there 
through or not. From heater 28 flow goes into 
pipe 48, to three-Way valve 49 and thence to flex 
ible tubing 59 or pipe 54, which pipe 54 leads to 
the tank 5. Flexible tubing 5 has a suitable 
connection with a crankcase 5 of machinery for 4 
delivering liquid to said crankcase 5 or any other 
lubricant container of machinery. Return flow 
from crankcase 5 is through flexible tubing 52, 
to three-way valve 3. Fipe 47, heater 28, pipe 
48 and flexible tubing 59, all combine to form a 
conduit, connecting the filter elements 23 and 24 
With the crankcase 5. The flexible tubing 52 
and pipe 42 combine to form a conduit between 
the crankcase 5 and pump 20. Further, flexible 
tubing 52 has a sight-glass 53 mounted in said 
tubing 52 to give a visual indication of flow 
through the tubing 52. When a stream of flush 
ing oil is passed through hose 50 it passes through 
a nozzle on the end of the hose member to thus 
discharge a stream of high velocity and pressure, 
which stream may be guided by hand to be 
Squirted around in the machinery to knock off 
loose dirt, etc.; or the stream may be a low-ve 
locity, free-flowing stream for volume recircula 
tion or a simple slow lubricating stream to flood 
out contaminants. The same foW rate applies 
for both methods. 
When flexible tubing 58 and 52 are removed 

from crankcase 5 and it is desired to change 
position of the unit the tubing 59 and 52 are 
wound circularly about the projection 9 on top 
of tank 5. This allows the unit to be moved 
without the tubing 59 and 52 becoming fouled 
and also lends to the compactness of the unit. 
From the foregoing description it can clearly 
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6 
be seen, that a unit is presented that is compact 
and portable; capable of being: manually moved 
from place: to place and one that takes, up, a min. 
imum amount of space for storage. - . 

Referring how to Figure 3, a diagrammatic 
View of flow through the unit of one use to which 
the apparatius may be put is: shown wherein tank 
i5 is filled With a contaminated liquid, such as 
lubricating oil drained from machinery, and it is 
desired to filter said contaminated lubricating 
oil and return it to tank 5. For this operation, 
three-Way Walve 4 is set to connect pipes, 40 and 
42 to form a conduit between tank 5. and pump 
2. Conductor 32 has been plugged into a source 
of electricity and Switch 3b has been actuated 
to Set motor 2 into operation. Pump 20 is in 
operation and draws liquid from tank 5 through 
the conduit formed by pipes 40 and 42 into pump. 
26. The liquid is discharged from pump 20 into 
pipe 43 and three way valve 44 is set to direct 
fioW through three-way valve 44 into pipe. 46. 
Pipes 3 and 46 and three-way valve 44 form a 
conduit between the pump 20 and filter elements 
23 and 24. From filter elements 23 and 24, flow. 
goes through pipe 47 to heater 28, which heater 
may be on Or off as determined by Switch 3d, to 
pipe 3. Three-way valve 49 is set to direct flow, 
from pipe 48 into pipe 54. The pipe 47, heater 
28, pipe &8 and pipe 54 all combine to form a con 
duit Connecting the filter elements 23 and 24 with 
the tank 5. It can be seen that this circuit is 
just a circulation through the unit itself and re 
circulates the contaminated liquid from and re 
turns it to tank 5 until it is finally determined 

5 to be clean. 
If it is desired to use the unit to clean a con 

tainiated liquid from Some source other than 
tank 5, flexible tubing 52 is connected into the 
outlet, for instance the outlet of a crankcase of 
machinery, and flexible tubing 50 is connected 
into the inlet. Figure 5 shows the cycle of op 
eration, namely flexible tubing 52 and pipe 42 
forming a conduit from the source of contami 
nated liquid to the pump 20, through three-way 
valve 4 and sight glass 53. Flow from pump 20 
is through pipe 23, three-way valve 44 and pipe 
46 to filter elements 23 and 24 as previously de 
scribed. From filter elements 23 and 24, a con 
duit between filter elements 23 and 24 and the 
Source of contaminated liquid is formed by pipe 
f, heater 28, pipe 48, through three-way Valve 
49 and flexible tubing 50. Circulation is continued 
until observation through sight-glass 53, or tests, 
shows that the contaminated liquid is clean. 
When tank 5 is filled with a flushing oil, which 

term flushing oil inay also include solvents alone 
or mixed with a flushing oil, and it is desired to 
use the unit to clean machinery, Figures 4, 5 and 
6 show diagrammatically the different operations. 
that take place. The machinery must first be. 
drained of lubricant and flexible tubing 50 is con 
nected into the inlet to the machinery, and flex 
ible tubing 32 leads away from the outlet of the 
machinery. Conductor 32 is plugged into a 
source of electricity, motor 2 is started by actu 
atting Switch 3b and heater 28 is turned on or 
left off as the operator desires, depending upon 
the nature of the flushing oil. It is first neces. 
sary to fill the unit, and machinery. With flushing 
oil before a circulation can be established which 
circulation is necessary in order to flush away. 
contaminating material from the machinery. 
Figure 4 shows pipes 40 and 42 connected through 
three-way valve 4f to pump. 20. Pump 20 draws, 
flushing oil from tank 5 forcing it through pipe. 
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46 to filter elements 23 and 24, pipe 47 and heat 
er 28. The flushing oil flows through pipe 48, 
through three-way valve 49 which is set to con 
nect into flexible tubing 50. Flushing oil is de 
livered to machinery, such as crankcase 5, from 
tank 5 until it is full or measured at correct level 
after which the flushing oil starts returning 
through flexible tubing 52 and fills tubing 52. 
When the flushing oil is observed in flexible tub 
ing 52 by looking at sight glass 53, or measured 
in the crankcase, the unit and crankcase 5 are 
then full of flushing oil and everything is in read 
ineSS to re-circulate the flushing oil through the 
unit and crankcase 5. 
Three-way valve 4 is then turned to join the 

flexible tubing 52 and pipe 42 and close off flow 
from the tank 5 as shown in Figure 5. Flow 
continues from the pump 2 to the filter elements 
23 and 24 to filter any contaminating substances 
out of the flushing oil and return clean flushing 
oil to crankcase 5A. The circulation continues 
through crankcase 5 until observation at Sight 
glass 53 shows that the flushing oil is returning 
from crankcase 5 clean, an indication that all 
the contaminating matter has been cleansed froia 
the machinery or laboratory tests may be made of 
the returning flushing oil. 
When the flushing oil returns clean, it is time 

to stop the cycling operation and return the 
flushing oil to storage in tank 5. Three-way 
valve 49 is then turned to disconnect, pipe 33 and 
flexible tubing 5 and connect pipe 48 with pipe 
54 leading to tank 5. Flow is then fronn crank 
case 5, flexible tubing 52, pipe 42, pump 23, pipe 
46, filter elements 23 and 24, pipe 47, heater 28, 
pipe 48, pipe 54 and into storage tank 5 until 
all flushing oil is removed from the crankcase and 
the unit. It is noted that the flushing oil should 
be returned to tank 5 cleaned and ready for re 
use, hence it should be sent through filter ele 
ments 23 and 26 and not through by-pass pipe 
f5 when being returned to tank 5. 
While the invention has been described for 

several uses, it is to be understood that the Words 
which have been used are words of description 
rather than of limitation, and that practice of the 
invention within the scope of the appended clains 
may be resorted to without departing from the 
true scope of the invention in all its a SpectS. 

I clain: 
1. A compact flushing and filtering unit for 

flushing oil used to clean machinery comprising 
a base member having front and rear portions, 
a tank on the rear of the base member for flush 
ing oil, a pump and pump actuating means 
mounted on the front of the base member, a filter 
element connected by a conduit With the pump, 
a second conduit formed by tWO branch pipes con 
nected by a three-way valve running from the 
filter element to the machinery, a branch pipe 
running from the three-way valve to the tank 
connecting the filter element into the tank when 
the three-way valve is operated to close the Con 
duit between the filter element and the machin 
ery, a conduit formed by tWO branch pipes con 
nected by a second three-way valve connecting 
the pump and tank, and a return conduit from 
the machinery connected into the Second men. 
tioned three-way valve connecting the return 
conduit to the pump or the tank with the pump 
depending upon the setting of the second men 
tioned three-Way valve. 

2. A compact flushing and filtering unit for 
flushing oil used to clean machinery comprising 
a base member having front and rear portions, 
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8 
a tank on the rear of the base member for flush 
ing oil, a pump and pump actuating means 
mounted on the front of the base member, a filter 
element mounted on the front of the tank and 
above the pump and pump actuating means, a 
conduit connecting the pump and filter element, 
a second conduit formed by two branch pipes 
connected by a three-way valve running from the 
filter element to the machinery, a branch pipe 
running from the three-way valve to the tank 
connecting the filter element into the tank When 
the three-Way valve is operated to close the con 
duit between the filter element and the machin 
ery, a conduit formed by two branch pipes con 
nected by a second three-Way valve connecting 
the pump and tank, and a return conduit from the 
machinery connected into the Second mentioned 
three-way valve connecting the return conduit 
to the pump or the tank with the pump depend 
ing upon the setting of the second mentioned 
three-way valve. 

3. A portable and compact flushing and filter 
ing unit, for flushing oil used to clean machinery 
comprising a base member having front and rear 
portions, wheels mounted on the back portion of 
the base merinber for rolling the filtering unit 
from place to place when change of position is 
desired, a support on the front of the base mem 
ber, Said support and wheels Supporting the 
filtering unit, in a vertical position when the filter 
ing unit is stationary, a tank on the rear of the 
base member for fushing oil, handles mounted 
on the tank to serve as hand grips in rolling the 
filtering unit from place to place on the wheels, 
a pump and pump actuating means mounted on 
the front of the base member, a filter element 
Inounted on the front of the tank and above the 
pump and pump actuating means, a conduit con 
necting the pump and filter element, a second 
conduit formed by two branch pipes connected 
by a three-way valve running from the filter ele 
rinent to the machinery, a branch pipe running 
from the three-way valve to the tank connecting 
the filter element into the tank when the three 
way waive is operated to close the conduit be 
tween the filter element and the machinery, a 
conduit formed by two branch pipes connected 
by a second three-way Valve connecting the pump 
and tank, and a return conduit from the ma 
chinery connected into the Second mentioned 
three-Way valve connecting the return conduit 
to the punp or the tank With the pump depend 
ing lipon the setting of the Second mentioned 
three-way valve. 

4. A compact flushing and filtering unit for 
flushing oil used to clean machinery comprising 
a base member having front and rear portions, a 
tank. On the rear of the base member for flushing 
oil, a punp and pump actuating means mounted 
On the front of the base member, a filter element 
Inounted on the front of the tank and above the 
pulp and pullinp actuating means, a conduit con 
necting the pump and filter element, a second 
conduit formed by tWO branch pipes connected by 
a three-way valve running from the filter ele 
ninent to the machinery, a heater element mounted 
in and forming part of the second conduit, a 
branch pipe running from the three-way valve to 
the tank connecting the filter element into the 
tank when the three-way valve is operated to 
close the conduit between the filter element and 
the machinery, a conduit formed by tWO branch 
pipes connected by a second three-way valve con 
necting the pump and tank, and a return conduit 
from the machinery connected into the Second 
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mentioned three-way valve connecting the re 
turn conduit to the pump or the tank with the 
pump depending upon the setting of the second 
mentioned three-Way valve. 

5. A compact flushing and filtering unit for 
flushing oil used to clean machinery comprising 
a base member having front and rear portions, a 
tank on the rear of the base member for flushing 
oil, a pump and pump actuating means mounted 
on the front of the base member, a filter element 
Connected by a conduit With the pump, a Second 
conduit running from the filter element to ma 
chinery, a branch pipe running from the second 
conduit to the tank, Valve means Operable to 
connect the second conduit and branch pipe to 
direct flow from the filter into the tank or from 
the filter to the machinery depending upon the 
Setting of the Valve means, a conduit Connecting 
the pump and tank, a return Conduit from the 
machinery connecting into the conduit between 
the pump and tank and Valve means Operable to 
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10 
connect the return conduit from the machinery 
to the pump or the tank to the pump depending 
upon the setting of the valve means. 

DALE WAWTER. 
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