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This invention relates to apparatus for clean~ 
ing oil coolers, radiators and analogous devices 
wherein passageways or spaces are normally 
difficult to reach and from which sediment must 
be periodically removed to insure e?icient oper 
tion thereof, and the primary object is the pro 
vision of means for forcing a cleaning liquid 
to and from the spaces of the unit being cleaned 
in periodic surges as the position of the device 
is shifted. » 

One of the important aims of the instant in 
vention is the provision of cleaning apparatus 
for oil coolers having the ability of forcing clean 
ing liquid into the oil cooler and simultaneously 
shifting the position of said cooler in order to 
overcome any tendency of sediment therein to 
lodge, due to the action of gravity or the move 
ment of the cleaning liquid therethrough. 
This invention has for an even further object 

to provide apparatus of the aforementioned 
character wherein is incorporated an unique 
means for directing cleaning liquid through the 
cooler being treated in two directions for the 
purpose of establishing periodic surges, said 
means comprising a series of tubes having novel 
connections permitting a shifting of_ the oil 
cooler being cleaned, about an axis of rotation 
as the cleaning liquid enters and leaves the 
cooler. 
Minor objects of the invention include spe- ' 

ci?c details of construction and arrangement of 
parts whereby the employment of a single motor 
or source of power will both rotate the oil cooler 

' and direct cleaning liquid to and from the same. 
Other objects of the invention will appear . 

during the course of the following speci?cation, 
referring to the accompanying drawings where 
in: . 

Fig. l is a side elevational view of cleaning 
apparatus for oil coolers embodying the present 
invention. 

Fig. 2 is a vertical central sectional view 
through the apparatus taken on line 11-11 of 
Fig. 1 and looking in the direction of the arrows. 

3 is a fragmentary detailed sectional view ; 
taken on line III—III of Fig. 2. 

Fig. 4 is an enlarged detailed sectional view 
taken on line IV—IV of Fig. 3; and 

Fig. 5 is a horizontal sectional view taken on 
line V-—V of Fig. 1. ‘ 

It is highly important that foreign matter,v 
such as minute metal parts, grit and other 
abrasive substances, be removed from oil coolers 
of internal combustion engines, and especially 
such devices as are used with “airplane engines. . 
Cleaning oil coolers by merely passing liquid to 
and from the same as they remain stationary, 
has not been satisfactory. The action of gravity 
upon small metal particles that lodge in the oil 
cooler during normal operation of the engine, 
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are retained by the cooler unless the position 
thereof is shifted periodically as the cleaning 
liquid is forced therethrough. In many in 
stances, it is impossible to overcome the difficulty 
of removing all solid particles, unless the direc 
tion of ?ow of the cleaning liquid through the 
cooler is periodically reversed as the position 
of the cooler is altered. 
The apparatus contemplated by this inven 

tion provides adequate mechanism for shifting 
the position of the oil cooler or radiator as a 
pump directs liquid thereto in periodic surges. 
The illustrated embodiment has been used to 
a point of assuring its practicability, especially 
where two oil coolers 8 are to be simultaneously 
cleaned. _ 

Referring in detail to the drawings, the nu 
meral l0 designates a reservoir of any char 
acter capable of holding a volume of cleaning 
liquid l2, the level l4 whereof is above the 
intake and outlet ports I6 and i8 respectively 
of cylinder 20 forming a part of the liquid 
Dump‘ . 

A piston 22 reciprocably mounted for rectilin_ 
ear movement in cylinder 20 is driven through 
its paths of travel by motor 24 joined to piston 
22 through the medium of connecting rod 26, 
crank 28 and driven shaft 30. Conventional 
speed reduction gearing, generally designated by 
the numeral 32, may be interposed between mo 
tor 24 and driven shaft 30, which gearing is in 
this instance, connected to pulley 34 by drive 
shaft 36. Pulley 34 is provided with conven 
tional belt 38 which passes over the pulley on 
the motor shaft 24. 
Through the parts just set down, it will be 

obvious that motor 24 will reciprocate piston 
22 within cylinder 20. These parts are mount 
ed upon a platform 40 which is supported on 
the top end of reservoir ID in order to render 
the assembly and manipulation of the appa 
ratus convenient and effective. 

Oil coolers 8 have ?ttings 42 and 44 as a part 
thereof. These ?ttings are employed to con 
nect the cooler when the latter is associated 
with an engine. 

In the illustrated embodiment, two coolers 
are mounted in a holder 46 bodily journalled in 
bearings 48 on platform 40. The holder 46 com 
prises a pair of cradles 50, either one or .both 
of which may be used and into which is dis 
posed oil coolers 8. Suitable clamps 52 rigidly 
mount coolers 8 within cradles 50 and after such 
mounting, hose lengths 54 and 56 are respec 
tively joined to ?ttings 42 and 44. A tubular 
section 58 disposed between cradles 50 and con 
nected to pipe 60 joins one end of each hose 
length 54 through the medium of stufilng boxes 
62, ,as illustrated in Fig. 5. Set-screws 64 in 
bearings 48 maintain tubular section .56 in sta 
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iionary position as ?tting 66 is rotated by 
ratchets 68 mounted thereon in a manner here 
inafter set down. 

Fitting 66 is hollow and one leg of the U 
shaped cradle 50 is attached thereto, as shown 
in Fig. l. Hose lengths 54 are joined to ?ttings 
66 by elbows 10. 
The pipe 60 which communicates with tubular 

section 58 is joined to the outlet port l8 of cyl 
inder 20. This tubular section 58 has an ex 
pansion chamber 12 projecting upwardly there 
from upon which is a pressure gauge 14 and a 
check valve 15. A hose'l? extends to a source of 
compressed air. 
Each cooler 8 is joined to a hose 80 through 

the medium of nipple 82 extended into hear- 
ing 48 and there sealed against leakage, as any 
stuffing box arrangement will insure. _Hose 80 
communicates with nipple 82 through ,fitting 84 
which remains stationary as nipple 82 rotates. 

Hose 80 extends to a catch basin 86 provided 
with a tray 88 formed with a screened bottom 
90 for retaining solid particles as the cleaning 
liquid returns to reservoir I0 through connec 
tion 92. Intake port I6 of cylinder 20 has a 
valve 94 to control the passage of liquid I2 
through port I6. A screen 96 precludes the pas 
sage of entrained particles through valve 94, 
which is periodically opened and closed by rod 
98 normally and yieldably maintained against 
the periphery of a cam I00 mounted on driven 
shaft 30. A coil spring I02 circumscribes the 
lower end of rod 98 and has its upper end hear 
ing against a shoulder I04 on rod 98 and its 
lower end against valve 94. Spring I02 is strong 
enough to urge said rod against cam I00 as the 
same is rotated. ' . 

Holder 46 is rotated in bearings 48 in step 
by-step movement by ratchets 68 forced about 
their axis of rotation by dogs I06. These dogs 
have bifurcated free ends to preclude lateral dis 
placement and each are pivotally mounted as at 
I08 to the free end of an' arm I I0, the fixed ends 
of which are pinned or otherwise secured as at 
“2' to shaft II4 journalled in bearings II6 on 
platform 40. A spring II8 yieldably maintains 
the bifurcated free end of each dog I06 against 
the teeth of its ratchet 68. 
A relatively long rocker arm I20 fastened to 

shaft H4 at one end, extends to a point above 
the upper end of connecting rod 26 where the 
same joins crank 28. As the interconnected por 
tions of these members 26 and 28 move in the 
path of travel indicated by broken lines in Fig. 2, 
and in a direction shown by the arrow in said 
path, the outer free end of rocker arm’ I20 is 
raised and lowered, or moved about the axis of 
shaft II4 .to rotate the same in bearings II6. 
This movement on behalf of rocker arm I20 
raises and lowers the free end of arms IIO to 
rotate ratchet 68. A set-screw I22 on platform 
40 underlies rocker arm I20 and the position 
of said set-screw determines the distance through 
which the free end of rocker arm I20 will travel. 
The apparatus above described will operate to 

not only direct cleaning liquid to and from cool 
ers 8 in periodic surges, but will rotate the cool 
ers to alter the position of the same to ful?ll 
the objects hereinabove mentioned. 

If but one cooler 8 is to be cleaned, one of the 
hose lengths 54 is not used and may be plugged 
in any well-known manner. 
When one cooler 8, for example, is clamped 

in holder 48, motor 24 will serve to both rotate 
the holder and pump liquid I2 through the 
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cooler. As motor 24 drives cylinder 22 of the 
pump, arm I20 will periodically raise and lower 
dog I06 on arm IIO to actuate ratchet 68. 
The time required for cleaning a cooler is re 

duced from ?ve hours to substantially two hours, 
if the position thereof is altered as above indi 
cated. The “throw” of rocker arm I20 should 
be such as to completely reverse the position of 
the cooler being cleaned, once every two min 
utes. The pump should be timed to establish a 
complete surge cycle twenty times per minute. 
Not only do the parts above described, permit 

a reversal of ?ow through the cooler 8, but valve 
94 permits the pump to force a certain amount 
of cleaning liquid I2 from cooler 8 through hose 
80, while a new supply of liquid I2 is injected 
into the system. This result is accomplished 
when cam I00 is positioned on drive shaft 30 to 
close the intake port 94. As piston 22 moves 
upwardly in cylinder 20, valve 94 remains closed 
while piston 22 moves through a portion of its 
upward path. The suction created in the bot 
tom of cylinder 20 withdraws from the cooler 8 
being cleaned, a quantity of cleaning liquid 
through pipe 60, tubular section 58 and hose 
length 54. 
As piston 22 approaches the upper end of its 

path of travel, valve 94 will be opened and a 
quantity of cleaning liquid I2 drawn into cylin 
der 20 below the piston 22. When piston 22 
starts its downward stroke, valve 94 is closed 
and the full force of the pump assembly is ex 
erted to direct cleaning liquid through pipe 60 
into cooler 8 by way of tubular section 58 and 
hose length 54. As such action occurs, some of 
the liquid in cooler 8 will be driven therefrom 
through hose length 56 and hose 80 from whence 
the liquid is returned to reservoir I0 through 
tray 88 and connection 92. This surging action 
establishes a desirable flushing of the spaces 
within cooler 8 in two directions. The tendency 

~ of any heavy particles to cling or pocket is over 

45 

50 

55 

60 

65 

come and when this surging action is combined 
with a reversal of position, a de?nite cleaning 
of all the relatively small spaces occurs. 

Just before the cooler 8 is removed and after 
motor 24 ceases to operate, hose 18 may be con 
nected to a source of compressed air to clear 
all of the passages. So directing compressed air 
through expansion chamber ‘I2 will ‘evacuate 
not only the cooler 8, but such hose and pipe 
connections as have been used to convey clean 
ing liquid to and from the same. 

Obviously apparatus embodying the broad 
concepts of this invention might be made to 
present physical characteristics different from 
those shown and described, and therefore, it is 
desired to be limited only by the scope of the 
appended claims. I ' 

Having thus described the invention, what is 
claimed as new and desired to be secured by 
Letters Patent is: ‘ 

1. In apparatus for cleaning oil coolers or the 
like, a holder for supporting the cooler being 
cleaned; means for bodily tippingthe holder, 
and cooler about an axis extending through the‘ 

' latter to alter the position of the latter; a restr-v 

70 

voir for cleaning liquid; a pump; and a. series 
of pipes interconnecting the pump, the cooler 
and the reservoir, adapted to convey cleaning 
liquid to and from the cooler as the same is 
having its position altered. 

2. In apparatus for.cleaning oil coolers or 
the like, a, holder for supporting the cooler be 
ing cleaned; means including a motor for bodily 
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tipping the holder and cooler about an axis ex 
tending through the latter to shift the position 
of the latter; a reservoir for cleaning liquid; a 
pump having connection with the cooler adapt 
ed to convey liquid thereto as the cooler is 

‘ shifted about the said axis; a connection be 
tween the pump and the reservoir whereby the 
pump is adapted to convey liquid therefrom to 
the cooler and pipes joining the cooler and 
reservoir adapted to return liquid to the latter 
as the cooler is shifted. 

3. In apparatus for cleaning oil coolers or 
the like, a holder for supporting the cooler be 
ing cleaned; means including a motor for bodily - 
tipping the holder and cooler to shift the‘ posi 
tion of the latter about an axis extending there 
through; a reservoir for cleaning liquid; a pump 
having connection with the cooler adapted to 
convey liquid thereto as the cooler is shifted 

' about the said axis; a connection between the‘ 
pump and the reservoir whereby the pump is 
adapted to convey liquid therefrom to the cooler 
and pipes joining the cooler and reservoir adapt 
ed to return liquid to the latter as the cooler is 
shifted, said motor being operably connected to 
the pump to actuate the same as the holder is 
rotated thereby. . 

4. In apparatus for cleaning oil coolers or 
the like, a holder for supporting the cooler be 
ing cleaned; means for bodily tipping the holder 
and cooler to shift the position of the. latter 
about an axis extending therethrough; a. pump 
to force cleaning liquid to the cooler as the po 
sition of the same is being shifted about the said 
axis; a series of pipes joining the pump and the 
cooler having connections permitting bodily 
tipping of the holder; and a stationary pipe for 
conveying liquid from the cooler having con 
nections with the cooler permitting such bodily 
tipping of the holder. 

5. In apparatus for cleaning oil coolers or the. 
like, a holder for supporting the cooler being 
cleaned; means for bodily tipping the holder 
and cooler to shift the position of .the latter 
about'an axis extending therethrough; a pump 
to force cleaning liquid to the cooler as the posi 
tion of the same is being shifted about the said 
axis; a series of stationary pipes joining the 
pump and the cooler having connections per 
mitting tipping of the holder; and a stationary 
pipe for conveying liquid from the cooler hav 
ing connections with the cooler permitting such 
tipping of the holder, the means for bodily tip 
ping said holder having parts causing such tip 
ping to occur in periodic steps. 

6. In apparatus for cleaning oil coolers or the 
like, a holder for supporting the cooler being 
cleaned; means for rotating the holder and 
cooler to shift the position of the latter; a pump 
to force cleaning liquid to and from the cooler 
as the position of the same is being shifted; a 
series of continuous conduits joining the pump 
and the cooler having connections adapted to 
permit rotation of the holder; and a stationary 
pipe for conveying liquid from the cooler hav 
ing connections with the cooler permitting such 
rotation of the holder, the pump having means 
for periodically withdrawing a certain quantity 
of the liquid from the cooler through said con 
tinuous conduits. ' ‘ 

7. In apparatus for cleaning oil coolers or the 
like, a. holder for supporting the cooler being 
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cleaned; means for rotating the holder and 
cooler to shift the position of the latter; a pump 
to force cleaning liquid to and from the cooler 
as the position of the same is being shifted; a 
series of continuous pipes joining the pump and 
the cooler having connections adapted to per 
mit rotation of the holder; and a pipe for con 
veying liquid from the cooler having connec 
tions with the cooler permitting such rotation 
of the holder, the means for rotating said holder 
having parts causing such rotation to occur in 
periodic steps in one direction about the axis 
of rotation, said pump having means for De 
riodically withdrawing a certain quantity of the 
liquid from the cooler through said continuous 
pipes. 

8. In apparatus for cleaning oil coolers or the 
like, a holder for supporting the cooler being 
cleaned; means for rotating the holder and 
cooler to shift the position of the latter; a reser 
voir for cleaning liquid; a pump movable 
through an expulsion and an intake stroke with 
in the reservoir and having connection with the 
cooler to force liquid to and withdraw liquid 
from the latter; a valve controlling the flow of 

' cleaning liquid from the reservoir to the pump; 
and means for opening and closing the valve as 
the pump is operated, said means being adapted 
to close the valve during a Portion of the. intake 
stroke of the pump to cause withdrawal of a 
certain amount of the said liquid from the cooler 
prior to forcing cleaning liquid thereinto. 

9. In apparatus for cleaning oil coolers or 
the like, a holder for supporting the cooler be 
ing cleaned; means for rotating the holder and 
cooler to shift the position of the latter; a reser 
1011‘ for cleaning liquid; a cylinder having a 
reciprocable piston therein within the reservoir 
below the level of the liquid therein, said cylin 
der having an intake and. an outlet port near 
one end thereof; a pipe joining the outlet port 
and said cooler; a valve in the intake port for 
controlling the ?ow of cleaning liquid from the 
reservoir to the cylinder; means for reciprocat 
ing the piston within the cylinder; and means 
for opening and closing the said valve in syn 
chronism with the movement of the piston, said 
valve being closed by said means during a por 
tion of the intake stroke of the piston whereby 
to cause withdrawal of a certain quantity of the 
cleaning liquid from the cooler through the out 
let port prior to forcing liquid to the cooler. 

10. In apparatus for cleaning oil coolers or 
the like; a holder for supporting the cooler be 
ing cleaned; a reservoir for cleaning liquid; a 
pump; pipes interconnecting the pump and the 
cooler to convey cleaning liquid to and from the 
latter; pipes joining the cooler and said reser 
voir for carrying liquid from the former to the 
latter; and means for intermittently moving 
the holder to shift the position of the cooler, 
said pump having structure forming a part 
thereof adapted to force a quantity of cleaning 
liquid into the cooler and a portion of said 
quantity of liquid therefrom in one direction 
during intermittent periods of time and to with 
draw some of the remaining portion of the quan 
tity of cleaning liquid therefrom in the oppo 
site direction during the intervals of time ,be- I 
tween said periods as the position of the cooler 
is being shifted. 1 

CLARENCE C. MELTON. 


