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This invention relates, as indicated, to methods 
of and apparatus for cleaning receptacles, but is 
directed more particularly to the cleaning of 
sludge deposits and other foreign matter from 

5 automobile crank and transmission cases, dif 
ferential housings, etc. 

It is customary at the present time to periodi 
cally drain the oil from automobile crankcases 
and flush the interior thereof with a cleaning 

10 fluid, such as gasoline, kerosene, or flushing oil, 
preparatory to refilling the crankcase with new 
oil. In some cases, the cleaning fluid is intro 
duced into the crankcase or other receptacle to 
be cleaned by injecting it, under light continuous 

15 air pressure and in geyser-like form, into the 
drainage opening of the receptacle and then with 
drawing it by gravity flow or suction. The pres 
sures employed are relatively small, such as about 
25,bs./sq. in., and the cleaning fluid is at most 

20 but mildly agitated, so that it is virtually impos 
sible by this means to loosen and clean the tightly 
adherent sludge deposits from the bottom and 
walls of the receptacle. Moreover, the injection 
of the cleaning fluid into the crankcase in geyser 

25 like form is apt to throw the fluid onto parts of 
the mechanism within the receptacle which are: 
not desired to be cleaned. 

In some types of crankcases, in which vertical 
ba?es are employed to prevent surging of the 

30 oil, such baffles not only act as an impediment to 
the thorough cleaning of the crank case by the 
usual cleaning methods, but render it difficult 
to agitate the cleaning fluid sufficiently to clean 
both sides of the bafes. 

35 in other types of crank cases, where drip or 
splash pans are used, the usual cleaning methods, 
as described above, result in a blowing or forcing 
of the cleaning fluid up into such splash pans. 
These pans usually hold from one to two quarts 

40 of fluid, and are provided with overflow ports 
only, so that if filled with the cleaning fluid, 
which cannot be drained therefron, such fluid 
will dilute the new oil when a refill is made. 
Where oil pumps are used, the lubricating oil, 

45 in the ordinary operation of the car, passes in 
only one direction through the screens of such 
pumps with the result that foreign matter becomes 
wedged in the openings thereof. Such matter 
is not removed to any appreciable extent by the 

50 ordinary cleaning methods which have been de 
scribed. 

It is a primary object of the present invention 
to provide methods of and apparatus for cleaning 
crankcases and the like, whereby sludge deposits 

55 and other tightly adhering incrustations on the 
walls thereof are quickly and efficiently loosened 
and brought into a condition wherein they may 
be easily drained from the case. 
Other objects of the invention are to provide 

a method of the character described whereby a 

cleaning fluid is introduced into the crank case 
in such a manner as to effectively clean portions 
thereof which have hitherto been inaccessible for 
this purpose or cleaned only with great difculty; 
to provide a method of cleaning in which air under 
relatively high pressure is employed to assist the 
solvent action of the cleaning fluid and to pro 
vide portable apparatus for efficiently practicing 
the aforesaid cleaning method, which apparatus 
consists of a minimum number of inexpensive, 
readily assembled parts. 
To the accomplishment of the foregoing and 

related ends, said invention, then, consists of the 
methods and apparatus hereinafter fully de 
scribed and particularly pointed out in the claims, 
the annexed drawings and the following descrip 
tion setting forth in detail certain apparatus em 
bodying the invention, such disclosed methods 
and apparatus constituting, however, but a few 
of the various forms in which the principle of the 
invention may be used. 
In said annexed drawings: 
Fig. 1 is a view, showing the apparatus em 

ployed in practicing the method of the present 
invention and the manner in which the nozzle 
thereof is connected to the drainage opening of 
an automobile crankcase; Fig. 2 is an enlarged 
vertical cross-sectional view through the clean 
ing fluid tank; Figs. 3 and 4 are cross sectional 
views through the cleaning fluid tank valve, taken 
on a plane substantially indicated by the lines 
3-3 and 4-4 respectively in Fig. 2; Figs. 5 and 6 
are views similar to Figs. 3 and 4 respectively, but 
showing a different rotational position of the 
valve; Figs. 7 and 8 are views similar to Figs. 3 
and 4 respectively, but showing a still different 
rotational position of the valve; Fig. 9 is an en 
larged cross sectional view of one of the nozzles 
used in practicing the novel cleaning method; 
Fig. 10 is a fragmentary plan view, showing the 
manner in which the nozzle of Fig. 9 is secured 
to the nozzle holder of the fluid supply hose; 
Fig. 1 is a cross sectional view through a modi 
fied form of nozzle; Fig. 12 is a cross sectional 
view through one end of the nozzle, taken on a 
plane substantially indicated by the line 2-2 
of Fig. 11; Fig. 13 is a cross-sectional view through 
another modified form of nozzle; Figs. 14 and 15 
are enlarged cross sectional views through the 
nozzle of Fig. 13 taken on planes substantially 
and respectively indicated by the lines 4-f 
and 5-5 of Fig. 13; Fig. 16 is a diagrammatic 
view showing the manner in which crankcases 
having bafiles therein are cleaned by the method 
of the present invention; Fig. 17 is a view of a 
thumb-operated air control valve; and Fig.18 is 
a cross sectional view through a modified form of 
air control valve. 

Referring more particularly to the drawings, 
a tank is provided which is adapted to contain a 

O 

5 

25 

30 

35 



cleaning fluid, such as gasoline, kerosene, fuel 
oil, or any flushing fluid. This tank has a ferrule 
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2 to which is threadably secured a coupling 8 
having a conical valve seat 4 extending hor 
izontally therethrough and vertically extending 
passageways 5 and 6 which intersect the valve 
seat. A pipe I, in threaded engagement with 
the coupling S and in communication with the 
passageway therein, extends substantially to 
the bottom of tank . Coupling is further 
provided with an inclined portion 8 having a 
threaded passageway 9 therethrough which com 
municates with passages 5 and 6. A handle 
l, secured to the coupling 3, enables the tank 
to be readily carried about. 

Seated on the valve seat is a conical valve 
which is maintained in proper position by 

means of a compression spring 2 and a plug 
which is in threaded engagement with the coul 

pling 3. The valve has a recess 4 in one 
end thereof, which recess is in communication 
with a radial opening 5 (see Fig. 3) in the valve. 
The valve is further provided with a transverse 
opening and with an operating handle 7, 
whereby the valve may be rotated to various oper 
ative positions, as will be presently described. 
For the purpose of introducing air into the tank, 

a tube 8 is employed which extends through the 
plug 3 and is in threaded engagement with the 

This tube may be connected to an air 
supply pipe 9 by means of a coupling 20 or 
other suitable coupling devices. 
Secured to the inclined portion 8 of the coul 

pling 3, as by means of a connector 2, is a fluid 
supply hose 22. Upon reference to Figs. 1, 
9 and 10, it will be seen that the opposite end 
of the hose 22 is secured, as by means of a Con 
nector 23, to a nozzle holder 24 having furca 
tions 25 to which are pivotally Secured the furca 
tions 26 of a locking lever 27. The furcations 
26 are provided at their ends with cam surfaces 
28, whereby a nozzle 29 may be clamped to the 
holder 24. A gasket 30 interposed between the 
nozzle 29 and holder 24 insures a leak-proof 
connection between these members. The nozzle 
29 is closed at its Outer end, but has a Series of 
circumferentially spaced radial openings 3 ad 
jacent such closed end, whereby the cleaning 
fluid may be discharged transversely from the 
nozzle in a series of fine streams. The nozzle 
29 is externally threaded for connection to the 
drainage opening of a crank case or the like, 
but where such drainage is larger than the ex 
ternal diameter of the nozzle, adapters, such as 
32, 33, may be used to make a suitable connection 
with the drainage opening. In Such case, one 
of the adapters may be used as a lock-nut for 
retaining the other adapter in position. 
In Figs. 11 and 12 is shown a modified form of 

nozzle 34 in which the radial openings 35 are in 
the form of slots, whereby to permit the ejection 
of the cleaning fluid in thin flat streams, closely 
adjacent the wall surface to be cleaned. 

In Figs. 13, 14 and 15 is shown another modified 
form of nozzle 36, which has secured thereto adja 
cent its outer end a U-shaped member 37, the 
transverse portion of which serves as a bearing 
for one end of a shaft or spindle 38, the op 
posite end of which is supported on a bearing 
point 39 located at the intersection of radial ribs 
40 extending from the inner wall of the nozzle. 
Rigidly secured to the spindle 38 is a hollow 
diffuser having tangentially arranged open 
ings 2, whereby when the cleaning fluid enters 

sorees 
such diffuser it is rapidly rotated, discharging the 
fluid in streams transversely of the diffuser. 

All of the nozzles are also provided with ball 
valves 4 whereby back flow of the cleaning fluid 
is prevented. 
When it is desired to use the apparatus for 

cleaning a crank case, from which the oil has 
been drained, the nozzle thereof is secured to the 
drainage opening of the crank case. In Fig. 1, 
the nozzle 29 is shown as secured within the 
drainage opening as by means of the adapter 
2, and extending but a short distance into the 
crank case 44. The air supply pipe f of the 
apparatus is connected to a source of air at a 
pressure of from about 75 to about 200 lbs./sq. 
in. At this time the handle T is in the position 
indicated in Figs, 3 and 4 so that the air has 
access to neither the tank nor hose 22. 
Upon rotating the handle 7 to the position 

indicated in Figs. 7 and 8, air pressure is built 
up within the tank to the desired degree, and 
the handle is then returned to the position indi 
Cated in Figs. 3 and 4. In this position of the han 
dile, the cleaning fluid is discharged through the 
openings 3 in nozzle 29 in a series of fine streams 
closely adjacent to and parallel with the inner 
surfaces of the crank case. These high pres 
sure streams of cleaning fluid cut through and 
loosen the sludge deposits or other incrustations 
on the walls of the crank case, the sharp piercing 
streams of fluid being particularly effective for 
this purpose. Alternately with this action, which 
may be called a purging action, the handle 
is rotated to the position indicated in Figs, 
5 and 6. In this position of the handle, the 
flow of cleaning fluid is cut of and air only is 
forced through the openings in the nozzle. The 
fine, high pressure air streams cause a violent 
turbulence or agitation of the cleaning fluid, 
causing the material which has been previously 
cut and loosened to go into suspension in the 
cleaning fluid, in which form it may be readily 
removed by drainage of the cleaning fluid from 
the crankcase. By alternately introducing clean 
ing fluid and air into the crank case in the 
manner described, a violent agitation of the 
cleaning fluid and matter Suspended therein is 
Set up, causing a more or less mechanical action 
thereof against all of the walls of the crank case, 
which action assists the direct action of the 
streams of liquid and air in removing the sludge 
deposits from the walls. 
This method of removing the sludge deposits 

is of particular advantage in cleaning crank cases 
having auxiliary splash or drip pans, as the ac 
tion of the cleaning fluid and air is directed along 
the walls and bottom of the crank case, none of 
the liquid being forced or blown upwardly into 
the Splash pan. Furthermore, the cleaning fluid 
is not thrown onto parts of the mechanism within 
the crank case which are not desired to be 
Cleaned. 
This method of removing the sludge deposits 

is also of particular advantage in cleaning crank 
cases having vertical baffles. As illustrated in 
Fig. 16, such a crank case is usually provided with 
a central drainage opening in the bottom there 
of, and the lower edges of the baffles 45 are spaced 
from the bottom sufficiently to permit passage of 
the oil between the compartments. As indicated 
by the arrows, the alternate streams of cleaning 
fluid and air not only strike the opposed faces of 
the baffles, but are under sufficient pressure to 
strike the end walls of the crank case, rebound 
ing onto and thoroughly cleaning the opposed 
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2,076,262 3 
faces of the baffles. In this manner the sludge 
deposits are quickly and efficiently removed from 
all of the surfaces within the crank case. The 
cleaning action, which has been described also 

5 creates a backwash, which is effective to remove 
the particles of foreign matter lodged in the open 
ings of the oil pump Screens. It will be noted that 
in the nozzle shown in Figs. 11 and 12, one portion 
of the circumferential wall adjacent the end of 

20 the nozzle is not slotted. Such a nozzle is partic 
ularly adapted for rise with crank cases having 
drain ports in the sides or ends thereof, as, for 
example, the crank case shown in Fig. 1. In Such 
Case, the nozzle is so inserted as to bring the un 

5 slotted portion thereof in its uppermost position, 
So that When air is forced through the nozzle 
into the crank case, it will be directed laterally 
and downwardly through the openings 35, and 
not upwardly, thereby confining the air to the 

20 lower portion of the crank case, which is, in some 
cases desirable. 

in crank cases which are not provided with ele 
wated splash pans, it is sometimes desirable to in 
troduce the cleaning fluid into the crank case by 

25 pouring it into the filler tube. Prior to filling the 
crank case in this manner, any one of the nozzles 
which have been described is secured within the 
drainage opening of the crank case and the op 
posite end of the hose to which such nozzle is 
secured may be connected directly to a source of 
air under high pressure instead of to a tank, as 
previously described. After the desired amount 
of cleaning fluid has been introduced into the 
crank case through the filler tube, intermittent 
blasts of air are introduced into the cleaning 
fluid through the nozzle, a thumb-operated con 
trol valve, such as shown in Fig. 17, being inter 
posed in the air supply line for this purpose. 
Such control valves are well-known and readily 
available, so that a detailed description thereof is 
believed to be unnecessary. By quickly opening 
and closing the control valve, streams of air under 
high pressure are blown along the bottom and 
walls of the crank case, creating a violent turbu 
lence of the cleaning fluid which, in combination 
with the direct cutting action of the air streams, 
results in a quick removal of the sludge deposits. 
It will be understood that this method of cleaning 
is a modification of my preferred method, which, 
as hereinbefore described, consists in alternately 
injecting cleaning fluid and air into the drainage 
opening of the receptacle. 
Where it is desired to use this modified method 

for cleaning small crank cases, in which the use 
of a thumb-operated valve, as shown in Fig. 17 
is undesirable on account of the fact that pro 
vision is not usually made for controlling the air 
flow in graduated amounts, a modified form of 
air control valve, such as shown in Fig. 18, is emi 
ployed. Such a valve includes a body 44a having 
a knife-edge seat 45a, upon which the tapered 
portion 46 of a valve 47 is adapted to be normally 
Seated by means of a spring 48. The valve is 
provided with portions 49 and 50 of a diameter 
less than that of the seating contacting circle of 
the tapered portion 46, and a stem 5, extending 
through the valve body and adapted to be en 
gaged by an operating handle 52 pivotally con 

to nected to the valve body. Upon depressing the 
handle 52, it will be seen that the air flow may 
be controlled in graduated or gradually increas 
ing volume, which action is particularly desir 
able in the cleaning of small crank cases. 

75 AS previously mentioned, these cleaning meth 

5 5 
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ods are practiced with air under a pressure of 
from about 75-200 lbs. per sq. in. Such pressures 
are available at practically all service stations, 
gas stations, garages, etc. The necessity of pro 
viding special air compressors or pumps is there 
fore dispensed with. 
Other modes of applying the principle of my 

invention may be employed instead of the one 
explained, change being made as regards the 
means and the steps herein disclosed, provided 
those stated by any of the following claims or 
their equivalent be employed. 

I therefore particularly point out and dis 
tinctly claim as my invention: 

1. Apparatus for cleaning receptacles com 
prising a tank adapted to contain a cleaning 
fluid, a coupling secured to said tank having a 
discharge passageway and a plurality of spaced 
passages, each of Said passages communicating at 
One end with the interior of Said tank and at the 
other end with said discharge passageway, and 
a valve having angularly related openings for 
controlling Said passages. 

2. Apparatus for cleaning receptacles compris 
ing a tank adapted to contain a cleaning fluid, a 
coupling Secured to said tank having a discharge 
passageway and a plurality of vertically extend 
ing passages, each of said passages communicat 
ing at one end with the interior of Said tank and 
at the other end with said discharge passageway, 
and a valve extending horizontally through said 
coupling and having angularly related Openings 
therein for controlling said passages. 

3. Apparatus for cleaning receptacles compris 
ing a tank adapted to contain a cleaning fluid, a 
coupling secured to said tank having a discharge 
paSSageway and a plurality of vertically extend 
ing passages, each of said passages communicat 
ing at one end with the interior of said tank and 
at the other end with said discharge passage 
Way, a tapered valve rotatably mounted in Said 
coupling and provided with spaced openings 
therein, each of which is adapted to communi 
cate With one of the passages in the coupling, 
and an air supply tube in communication with 
One of the openings in Said valve. 

4. Apparatus for cleaning receptacles com 
prising a tank adapted to contain a cleaning 
fiuid, an air supply conduit, a fluid discharge con 
duit, and a Single valve-controlled means for Se 
lectively causing air from said air-supply conduit 
to flow directly to said discharge conduit or to 
flow into said tank to force the contents of said 
tank to flow to said discharge conduit. 

5. Apparatus for cleafling receptacles con 
prising a tank adapted to contain a cleaning 
fluid, a coupling secured to said tank having a 
discharge passageway for air or cleaning fluid, 
and a plurality of Spaced passages, each of said 
passages communicating at one end with the in 
terior of Said tank and at the other end with said 
discharge passageway, a valve having spaced an 
gularly related openings for respectively control 
ling Said passages, and an air supply conduit in 
communication with one of said openings, said 
valve being rotatable to selectively position said 
openings with respect to said passages so as to 
cause air from said air-supply conduit to flow 
directly to said discharge passageway while pre 
venting escape of fluid from Said tank or to pass 
directly into said tank to force said fluid into 
Said discharge passageway while preventing flow 
of air directly to said passageway. 

WTTIAM G. BACK. 
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