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METHOD 0F CLEANING 

.Application ville? `August 2 

The present invention relates 'more par 
ticularly to a novel method of cleaning lu 
bricant cases of engines, particularly crank 
cases, transmission and differential cases of 
motor vehicles, such as’automobiles, trucks 
and the like. 
The objects and advantages of the inven 

tion will hereinafter more fully ,appear fromy 
the following description, butbroadly speak_ 
ing the purpose is to provide a method of ef 
fectly and quickly cleaning the case con~ 
'taining the lubricant togetherlwith .the mech 
anism enclosed in such, case. To this end 
the invention is carried out, first, by prefer 
ably draining otl‘ the dirty 'oil or used lubri 
cant and then forcibly circulating a cleaning 
oil through the case and around the mecha 
nism contained therein. 

I have found that in cleaning a crank case 
of an automobile, for instance, it is highly 
desirable that the flow of cleaning oil be con 
trolled at the point of introduction of the 
cleaning _eil to the lubricant container rather.. 
than at the point of pumpage, as has hereto 
fore been the case. ' The reasons for this are 
obvious when the conditions of’cleaning a 
lubricant container are taken into consiílera 
tion. The _crank 'case is first` drained ofits 
nscd oil which may b_e'caught in a suitable 
receptacle and pumped to'storage or disposed , 
of in any suitable manner. Cleaning oil may 

‘ 4 then be introduced into >the'?crankcase with 
‘ the engine running- at a moderate speed. 

l n 

Considerable -windage is set up withinfthe 
crank case bythe motion of they 'connecting 
lrods and crank shaft, which opposes'the-en~ 
V‘tranf'ze of the clean'ng oil. Assume, for the 

' sake of illustration, that the iiovv of cleaning 

“relatively remote from the-crank case. _ This 
aforementioned opposition to'the initial in- ' 

oil is controlled at the point of pumpage, 
which,~under the usual conditions would ,be 

troduction of the cleaning oil _would 4tend _to 
cause a backup -of_ the. o_il in the »crank case 
oil filler`opening, which theoopcrato'r, ifat 
lthe point of pumpage, sometimes'dòes not ob 
serve until the'oil overflows, drenching the' 
boutside `of the crank case and wasting oil. 

'“ Obviousl , if the operator was at the point 
of _intro uction of the cleaning oil into the 
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crank case this fact would be immediately 
noticeable, and if a ready means of control 
was available to the operator at this point, 
the flow could be'positively and accurately 
Èontrolled.  

Accordingly, one of the important features 
of the present invention resides in passing 
cleaning oil through a lubricant container, re 
moving the 'sediment and foreign matter 
therein, passing the cleaning oil from the lu 
bricant container through a pump and a fil 
ter 'thence back to the lubricant container, 
an cont-rolling the flow of cleaning >oil at 
a point remote from the pump Without stop 
ping the pump. "f f 

l Another important feature of my inven 
tion comprises substantially filling a lubri 
cant container Withcleaning oil, interrupting 
the introduction of the cleaning oil and per 
°mitting the cleaning oil to substantially en 

l tirely drain from the lubricant container and, 

tainer, suddently introducing a fresh charge 
of cleaninvr oil to the lubricant containerand 
thereby effectively preventing the deposition 
of sediment upon the interiorsurface of the 

_ed particles of foreign matter from the lubri 
cant container whilethey are still in ‘sus 
pended condition.' ' ' .f ' ' 

Other and further important objects ofy 
4 

the invention will be apparent from the ac- ' 
l ,company-ing drawings and followingA descrip 

tion.l ` » ” ~‘ . 

_ _ In the‘drawings, Fig. 1 is'a diagrammatic 
_slde' elevational view, illustrating apparatus 

‘ forcarrying out the lnethod ofthe present 
invention. ‘ ' ' 

` )section of the pump‘and driving motor. 
Fig. 3 1s ‘a cross sectional view taken on 

line 3_3 of Fig. 2 looking in the direction.,y 
v_of the' arrows with the valve housing‘re` 
moved. _L ' ' f' ' 

'  Fig. 4 is afragmentary sectionalpvievv- of 
A the intake conduit. , _ 

' Referring 4more in detail to the drawings, 
1 designates as a whole an enlarged drum stor 
age Àtank >which may be~provided with base 

lubricant container by Washing the suspend-` 

, Ä Fig. 2 is an enlarged fragmentary"vertical~ 

justat the time when the iinal quantity of ' 
cleaning oil is passing from the lubricant con- . 
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wheels 2 where the device is portable and a 
support y3. The drum 1 may be provided with 

> a false bottom 4 which divides the drum lon 
' git-udinally into two compartments, an upper 
5 storage compartment for used lubricant and 
used cleaning oil, and a lower compartment 
for the motor. 
Disposed within the lower compartment is' 

a platform 5, removably supported at oneendr` 
upon the axle 6 of the wheels 2, by means of 
an angle-iron 7 retained in position by a bolt 
8, and at the other end by the support 3. 
Mounted upon the platform 5 is a motor 9 
having an external electricI connection 10, 
controlled by switch 11. A duplex lead 12 is 
connected vat one end to a source of electric 

- current (not shown), whereas the. other end 
connects with the switch l1 by means of a 
usual two-prong removable plug 13. 
The shaft 14 o_f motor 9 may be connected 

, mechanically to an abutting shaft 15 of a gear 
pump 16, the connection comprising a fiexible 
coupling 17. The pump 16 is lprovided with . 
aninlet 18 and an outlet 19._ gear 20 may 
be mounted upon one end of the shaft 15 and 
may mesh with a cooperating gear 2l. Both 
gears may preferably be of the spiral type. 
The inlet 18 may communicate with a duct 22 
provided in'the housing of' the pump 16, said 
duct terminating ina port 23, which com 
municates with the teeth of both gears 20 
and 21 immediately below the point where 
the same mesh’. The outletl19 communicates 
with a duct 24 terminating ia port 25, which 

' in turn communicates with the teeth of both 
.of said gears, immediately above the point 
where the same mesh. The housing of the 
pump is recessed at 26 and 27 wherein the 
gears 2O and 21 respectively rotate. Oil enter 
ing at 18fiows through the duct'22 and port 
23 and is carried by the-gears, rotating in the 
direction indicated by the arrows inA Fig. 3, 
to the outlet port 25, thence through duct 24 
and outlet 19. Y ~ - 1 ' 

The pump inlet 18 may be arranged to have 
detachable engagement with a flexible con 
duit 28, shown best in Fig. 1, the latter be 
ing connected to a suitable drip pan 29 inthe 
manner shown or, if found desirable, the 
conduit 28 may be directly connected to lubri 
cant container to be cleaned. The inlet of 
conduit 28 within thel drip-pan may be pro 
vided with an elbow 28’ having a screen 29’ 
vover its mouth to prevent solid material, such 
as cotter pins, bolts, ‘metal shavings, or the 
like, from being drawn through the conduit 
to the pump and'__.eliminating the possibilityî 
of injury to the gears thereof. The pump out 
let may be' suitably connected to >a four-way 
distributing-valve 30, the latter communicat 

~ ing, respectively, with branch pipes 31, 32, 33 
and 34 whereby, upon selective manipulation 
of the valve 30, any of the branches 32', 33 or 
34 may be connected to the‘pipe 31, or in other 
words, to the discharge ofthe pump 16. 
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The branch ̂ 32.1nay communicate with a 
filter 35 which is especially adapted to filter 
from the cleaning oil passing therethrough 
the heavy tar-like substances removed from 
_transmission and differential housings and 
the like. The pipe 33 may communicate with 
the drum 1 whereby liquids such as used lubri 
cants or used cleaning oil .pumped by the 
pump 164 may be directed to the storage drum 
1. The pipe 34 may communicate with a 
filter 36 which may be especially adapted to 
filter from the cleaning oil passing there 
through the foreign materialremoved from 
the crank case of the engine. Since the sub 
stances filtered outof the liquid by the filter 
35 are derived from grease and heavy oils, 
said filter will hereinafter, for the sake of 
convenience, -be referred to as “grease filter 
35”, and since the substances removed by the 
filter 36 are derived from motor oils, the 
filter 36 will be hereinafter referred to as “oil 
filter36”. - ' 

A crank case is designated dia ammati 
cally at 37 and is normally provi ed with a 
filling opening 38 and an outlet or drain‘39, 
the latter being normallÃ closed by means of 
a plug (not shown). flexible hose 4,0 is 
adapted to have detachable engagement at 
one end with the discharge 41 of the oil filter 
36 while theI other end is adapted to have 
removable engagement with the filling open 
ing 38. A conventional valve or stop-cock 40’ 
may be interposed in the conduit 40, prefer 
ably adjacent the discharge end thereof by 
which the flow lof liquid into the crank case 
maybe controlled. The end 40” may be re, 
movably connected to the stop-cock 40', the 
arrangementvbeing such that a spray nozzle 
.or high velocity nozzle (not shown) may be 
substituted therefor. 
A transmission case is illustrated diagram 

matica-lly at y42 and is normally provided 
with a filling opening 43 normally closed by 
means of a plug 44 and an outlet drain 45 
normally closed by means of a plug 46. A 
flexible hose 47 may have one end detachably 
connected to the discharge 48 of the grease 
filter 35 while the other end is adapted to 
be dctachably connected to the filter open 
_ing 43. v ‘ 

In carrying out the process comprising my 
invention as specifically applied, for ex~ 
ample, to the cleaning of a crank case, the 
drip pan 29 is placed under the drain opening 
39 and >theplug (not shown) removed from 
the said opening Vpermitting thev used oilto 
drain therefrom into the drip pan. The 
pump.. is then set into operation,.draining 
the used oil from ̀the pan 29 through the yhose 
28 and inlet 18, discharging -it through'the 
outlet'19, the distributingvalv'e 30 Vat this 
stage being so manipulated/as >to cause the 
oil to be directed into the .pipe-33 and thence 
into the drum 1 wherein it is stored. ' 

' Y After the used lubricating oil'has been 
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drained from the crank case 37 and stored 
' in the drum 1, valve 30 is manipulated to 

' with. the pressure side of pump 16. 
port may he normally closed by avvalve 50 

Cb La) 

connect the pump discharge 19 with the pipe 
34 leading tothe oil filter ’36, and the stop 
cock 40’ closed. A suitable cleaning liquid, ' 
depending in quantityupon the capacity of 
the crank case to be cleaned, may be poured 
into the drip pan 29, and the hose 40 con 
nected to the filler opening 38.- This type 
of gear pump needs no priming, and hence 
a head of liquid'is 
stop-cock 40’. 
When the pump 16 is in operation and the 

stop-cock 40’ is closed, ,the liquid- drawn 
through the inlet 18 is forced out at the out 
let 19 and through the oil filter 36 and into 
the Vconduit or hose 40. Considerable pres 
sure is then built up upon the pressure side 
of the pump which, if not dissipated, would 
“stall” the motor _9. To eliminate this dif 
ñculty l provide a port 49 communicaging 

aid 

held in seated position byy a spring 51. rl`he 
valve when open permits communication be- 
tween the pressure side of the pump and a 
compartment 52, which in turn is connected 
to the suction side of the pump by means of 
a port 53. The compartment 52 may be pro 
vided with a removable closure plug 54, slid 
ably disposed in which is a stem 55 of valve 
50. Úne ,endl of the spring 51"is in contact 
with the valve 50, Whereas the other end abuts 
the plug 54.` The plug 54 may be movable in` 

" wardly and outwardly along the longitudinal 
anis of the stem 55, thereby providing a ready 
means for adjusting the "compression of the 
spring 51. To maintain a constant compres 
sion ot the spring 51, a key 56 may be provid 
ed in registering slots formed in the housing 
of the pump 16 and the plug 54 at the point of 
their threaded engagement.. A cap 57 may be 
threadedly mounted upon the end of the 
housing of the pump 16. v . ' 
When a predetermined pressure is reached 

on the rassure side of the pump 16, as deter 
mined y the compression of thespring 51, 
the valve ÖO-Openspestablishing communica~ 
tion between the pressure and suction sides 
et the pump through compartment > 52. 
Hence, ‘while the stop-cock 40’ is closed the 

l pump will continue to operate up to a cer 
tain controllable maximum pressure where 
jupon the valve 50 opens and the churning 
or local circulating action occurs,»thus re 
îievding the motor 9 from undesirable over 
oa . ~ . 

Upon openingthe stop-cock'40’ the‘ab 
normal pressure in the hose 40 is immediate 
ly diminished, permitting. the valve 50 to 
close under the action of the spring 51 and 
normal pumping action to be> resumed. 
Hence, liquid under pressure is always avail 
able at the nozzle 40”, and in addition an 
operator, after once starting the pump mo 

quickly built up lat the' 

n 

tor 9,-may confine his attention to .the crank 
case, and yet maintain perfect control of the 
pump, the motor being permitted to run con 
tinuously. ` . 

To clean or flush transmissions, difieren 
tials and the like, I place the drip-pan 29 
under the drain 45, and remove the plugs 44> 
and 46. `The. hose 47 is then engaged with 
the ñlling’opening 43 in a manner similar 
to' the engagement of the hose 40 with the 
crank case 37. In the ̀ event that the voil or 

or viscous to readily How out of the drain 
45, a quantity of light distillate, such as 
gasoline, kerosene or the like, may be put in 
-the drain pan 29 and the pumplô actuated 

'grease within the transmission 42 is too thick . 

70 
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to cause the distillate to be circulated ~ 
through the grease filter 35 and conduit 47 
into thetransmission case 42 and back into 
the ydrip-pan 29, thus the heavy oil or grease 
will be diluted or cut, whereby it will readily> 
flow through the opening 45. 
When the bulk supply of grease in the 

transmission case has been removed, the 
` valve 30 is adjusted to connect the pump 
. outlet19 with the pipe 33 whereby the pump 
16 will cause the mixture 'of grease and dis 

. ‘tillate to flow through the‘pipe 33 into the 
drum 1 wherein it is stored. When all of 

1 the above mixture has been stored in drum 
1, the valve4 30 is manipulated to cause the 
pump discharge ̀ 19 to be 'connected to the 
grease filter 35, 

AÑÍresh supply of cleaning oil, such as gas 
oline or the like, is put _into the drip-pan 29 
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and the pump 30 caused to circulate the same ` 
_through the grease filter 35‘and hose l47, be 
ing discharged into the transmissionA case 42. 
The cleaning oil discharges from the trans 
mission case 42 through the drain 45 into 
the- drip pan 29 from which it is drawn'by 
the pump 16 and again recycled through the 
.filter 35 and transmission 42. 

It is to be understood that l donot‘wish 
tobe limited to the specific structure shown 
and described in carrying/out my process, 
since the invention in its broadesty aspects 
contemplates the use of any apparatus which 
will permit the control of the flow of clean 
ing fluid -atjÍ the point where the cleaning is 
to takeplace. »f ` . 

I claim 'as myinvention: y « 

1. A process which comprises withdraw 
ing used lubricant from a lubricant contain 
er, then introducing a limited quantity of 
cleaning íiuid tothe lubricant container, im 
parting to saidlcleaning fluid a cyclic circula 
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120 

tion Írom‘said lubricant container to a point i 
'exterior thereof'and back to said lubricant 
container, imparting to said cleaning fluid 
a suction flow for' a limited distance immedi 
ately subsequent to removal from the lubri~ 
cant container, then converting said suction 
iiow to a positive pressure flow, filtering said 
cleaning Huid during its passage through the 

125 l 

130', 
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cycle, positively controlling the' ñow of clean 
ing fluid immediately adjacent its discharge 
back into said lubricant container, and dis 
sipating any back pressure created because of 
adjustment of the flow at the point of dis 
charge into said lubi‘icant container by re 
turning excess from the pressure portion 
tothe suction portion of said cycle. 

2. A process which comprises withdraw 
ing used lubricant from a lubricant contain 
er and isolating same, ythen introducing a 

' limitedquantity of cleaning fluid to the lu 
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bricant container, imparting to said cleaning ` 
fluid a cyclic circulation from said lubricant 

Àcontainer `to a point _exterior thereof and 
back to said lubricant container, imparting 
to said cleaning fluid a suction flow for a liin 
ited distance immediately subsequent tore 
moval from the lubricant container, then con 
verting said suction flow to a positive pres 
sure flow, filtering said cleaning fluid .dur 
ing its passage through the positive pressure 
portionl of the cycle, positively controlling 
the flow of cleaning fluid immediately adj a 
cent its discharge back into said lubricant 
container, and dissipating any back pressure 
created because of _adjustment of the flow at 
the point of discharge into said lubricant 
container by returning excess from the pres 
sure portion to lthe suction portion of said 
cycle. - » 

3. 
'j ing used lubricant from a lubricant contain 
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tity of cleaning fluid o the lubricant con 
tainer, impartingto aid cleaning fluida 
cyclic circulation from said lubricant con 
tainer to a point exterior thereof and back 
to said lubricant container, ñltering said 
cleaning fluid during said cyclic circulation 
While passing throughÀ thevportion _of the 
cycle exterior of said container, »maintaining 
a flow of fluid duringsaid cyclic circulation 
at a- predetermined pressure, positively con 
trolling the flow of fluid immediately adja 
cent its discharge back into said lubricant 
container, and dissipating any back pressure 
created because of adjustment of the flow at 
the point of discharge into said lubricant con 
tainer by returning excess cleaning fluid from 
the pressure portion to the suction portion of 
said cycle. ~ v 1 ‘ 

4. A process which comprises withdraw 
ing used lubricant from thelubricant con 
tainer and isolating` said used lubricant, in 
troducing to theplubricant container a lim 

er, thereafter introduéctipg” allimited quan 

ited quantity of cleanin fluid, removing, by> 
gravity, said cleanin uid from the lubri 
cant container, col ectinV said removed 
cleaning fluid in a pool, withdrawing clean 
ing- fluid fromsaid pool by suction and im 
parting a suction flow thereto for a limited 
distance, then converting said suction flowV to 
a positive _ressure flow, filtering said clean 
ing fluid uring said positive Apressure flow 

A processwhich-“comprises withdraW-~ 

nesasao 
to remove impurities therefrom, returning 
the filtered cleaning fluid to said lubricant 
lcontainer, and positively controlling the 
,amount and pressure of flow to> said lubri- 
cant container immediately adjacent _the 
point of discharge of said- cleaning fluid into 
said lubricant container, and dissipating any 
back pressure created because of adjustment 
of the flow at the point of discharge to said 
lubricant container by returning excess fluid 
from the pressure portion to the suction por 
tion of the cycle. . 

5. A process which comprises withdraw 
ing used ̀ lubricant _from the lubricant con 
tainer and isolating said used lubricant, in 
-troducing to the lubricant container a lim 
ited quantity of cleanin fluid, removing, by 
gravity, said cleaning fluid from the lubri 
cant container, collecting said removed clean 
ing fluid in a pool, withdrawing cleaning 
fluid from said> pool by suction and impart 
ing a suction flow thereto for a'limited dis 
tance, then converting said suction flow'to 
a positive pressure flow, ñltering said clean 
ing fluid during said positive pressure flow 
to remove impurities therefrom, returning 
the filtered cleaning fluid to said lubricant 
Ícontainer, and positively controlling the 
amount and pressure of flow to said lubri 
cant container by increasing or decreasing 
said flow immediately adjacent the point of . 
discharge of said fluid thereinto relative to 
conditions in said lubricant container, and 
dissipating any back pressure created because 
lof adjustment of the flow by returning excess 
from the pressure portion tothe suction por 
tion of the cycle. ' 

6. A process which comprises withdraw 
ing usedslubricant from a lubricant container 
and isolating the used lubricant, then intro 
ducing to the lubricant container a limited 
quantity of cleanin fluid, imparting to said 
limited quantity of 
circulaton from said lubricant container to 
a zone exterior thereof and back to said lu 
bricant container, filtering said cleaning fluid 
during said cyclic circulation while passing 
through the portion of the cycle exterior of 
said container. Periodically interrupting 

f the introduction ofI said cleaningfluid and 
causing the cleaning fluid in the lubricant 
container to partially drain from said con 
tainer and,'as the final portion of said clean 
ing. fluid is leaving the container, resuming 
'the introduction of the cyclically traveling 
cleaning fluid under pressure intosthe lubn' 
cant container. ` ' f " 

7..A rocess whichy comprises withdraw 
ing use lubricant from a lubricant contain 
er of an automotive vehicle and isolating 
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same, periodically introducing to the lubri- , 
cant container a limited quantity of clean 
ing fluid, periodically interrupting the intro 
duction of vsaid cleaning. fluid, continuously 
removing by gravity a major portion of the 130 
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cleaning fluid from the lubricant container, 
collecting said removed cleaning fluid in a 
pool, continuously withdrawing cleaning 
Huid from said pool by suction and impart 
ing a suction flow thereto for a limited dis 
tance, then converting said flow to a posi 
tive pressure flow, filtering said fluid during 
the positive pressure flow to remove impuri 
ties(` and as the final portion of the cleaning 
Huid in the lubricant container is leaving the 
lubricant container, quickly resuming the in 
troduction of a portion of said cleaning fluid, 
flowing under positive pressure, to the lubri 
cant container. 
In testimony whereof` I aflix my signature.` 

WILLIAM L. OSBORNE. 


