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The present invention relates to a method and
apparatus for cleaning fluid-circulation systems
and the like and particularly for cleaning and
reconditioning the cooling systems of automo-

8 bpiles.

The invention may be fully understood from the
following description read in conjunction with the
accompanying drawings in which

Fig. 1 is a side elevation partly in section of

10 the complete apparatus.

Fig. 2 is a side elevation of a portion of such
apparatus showing the location of a supple-
mentary pump.

Pig. 3 is a schematic layout of the apparatus
showing its connection to an automobile cooling
system.

Fig. 4 is a diagrammatic layout of the electrical
circuits used for control and regulation.

Fig. 5 is an end view of a special hose clamp
”f as used in this device.

Fig. 6 is a side view partly in section of such a
clamp; and

Fig. 7 is side view of the clamp before use.

Referring now to the drawings, in PFig. 1 nu-
meral | designates a carrier stand for the appa-
ratus which may be provided, as with casters, for
portable use. For the purpose of illustration the
stand is shown as of skeleton structure but it may
be of any convenient shape, enclosed or not as
30 gesired.

A vessel 2, carried by the stand, serves as a
receptacle or reservoir for fresh cleaning fluid
entering the system and as a separator for the
used fluid. The vessel as shown is provided with
substantially conical base plate 3 and removable
partition 4, in each of which the base line is
inclined slightly to provide for drainage toward
valved pipes 5 and 6 respectively. The plate 3
and partition 4 each have a central opening in
40 which is disposed a strainer or filter element as

at T and 8. The vessel is provided with a sepa-
rable cover 8§ which may be domed as at {0 to
house a lamp i lighting the interior of the ves-
sel through a glass covered port 12, in which case
a glass covered inspection port i3 should be pro-
vided in at least one side of the vessel.

A cleaning fluid, such as water, is supplied to
the vessel by means of pipe i4 provided with a
valve 15 and usually with & means such as a
water jet eductor device for drawing into the
moving stream of fluid a solvent material in
either dry or solution form. Such an arrange-
ment is shown at 16 where a container (7 is
adapted to supply a solvent material through
valve 18 and pipe 18.
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A pipe 20 is connected to the opening in base
plate 3 and to a heater 2! with a valved branch
pipe 22 to provide additional drainage for the
system. A pipe 23 provided with a check valve
24 connects the heater to the suction side of a
pump 25 driven by a motor 25!. A pipe 26 de-
livers cleaning fiuid under pressure of the pump
to a pipe 27 to which is connected an air line 28
connected to a source of air under superatmos-
pheric pressure by means of a hose 28. A check 10
valve 30 is disposed in the line 26 to prevent
binding of the pump when using air under super-
atmospheric pressure. If desired the pipe 26
may deliver cleaning fluid to the pipe 27 through
an eductor device 31 to which the air line 28 may
be connected. Also if desired, air from the at-
mosphere and at atmospheric pressure may be
drawn in through pipe line 28 under the induced
pressure of the- stream of cleaning fluid simply
by removing hose 29 from the end of line 28. Suit- 20
able hose connections 32 and 33 are secured to
pipes 27 and 34 respectively. Since the appa-
ratus is porteble it may be brought to the side
of the system to be cleaned and quickly attached
thereto by hoses 32 and 33.

In order to permit a sudden and rapid reversal
of flow through the system to be cleaned, two-
way rapid action valves 35 and 36 are provided in
the lines 27 and 34 respectively with intercon-
necting lines 37 and 38 providing the conduits 3¢
for changing the direction of flow in the lines 34
and 21. These valves are interconnected for si-
multaneous action and may be operated auto-
matically by a suitable actuating device if de-
sired. In addition a relief valve 38 is provided in 38
the line 27 to relieve any air which may be trapped
in the system. A pressure relief valve 39! con-
nected to lines 27 and 34 is provided to prevent
excessive pressure in the system and will oper-
ate to permit the passing of a portion of the lig- 40
uid from the line 27 into the line 34 leading to
the vessel 2.

Various indicating, regulating and other con-
trol devices complete the apparatus as shown and
include a pressure gauge 40 connected to the 45
line 26 from the pump 25, a:combined pressure
and temperature gauge-control 41 connected into
the line 34, and an air pressure gauge 42 and
relief valve 42’ in the air line 28. An electrically
operated valve 43 controls the flow of air through 50
the eductor 31.

The automatic operation of the apparatus is
obtained by means of electric controls connected
to the apparatus in the following manner and
shown diagrammatically in both Figs. 1 and 4. 56
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A switch box 44 controlled by master switch
45 and receiving current through the cord 46 con-
tains: a switch 47 controlling the circuit for the
dome light {1; a switch 48 controiling the circuit
for the motor 25, in which circuit there is con-
nected in series a timing device 49 and the pres-
sure control 41; a switch 50 controlling the cir-
cuit for the heater, in which circuit there is
connected in series a water temperature control
51: and a switch 52 controlling the circuit to the
electrically operated air control valve 43 in which
circuit is connected in series an intermittent cir-
cuit breaker 53 and a signal device such as bell 54.

In Fig. 2 is shown an alternate arrangement
according to which a pump 66, also driven by the

motor 25!, is connected in the line 34 so as to in-

crease the velocity of the fluid passing through
the circulation system being cleaned by placing
suction on the line 34 through which liquid is
drawn from the system.

In Figure 3 the invention is illustrated in opera-
tion while cleaning the water circulating system
of an automobile whose engine 60 is here shown
as provided with a water circulating pump 6
which is normally connected to outlet 51 at the
bottom of radiator 58. A suitable hose connec-
tion 59’ is provided between the engine and the
inlet at the top of the radiator so that, in normal
operation, water is forced by pump 6i through
the engine cooling passages and hose 59’ into the
top of radiator 58. After cooling in the radiator,
water is normally led back to pump 61 through a
suitable hose connection (not shown) between
outlet 51 and inlet 59 at the pump.

However, in Figure 3, hose 32 is attached to
outlet 57 and hose 38 is attached to inlet 59. Ob-
viously if it was desired to clean the radiator 58
only, hose 59’ could be removed and hose 33
could be attached to the top of the radiator in its
place. Preferably, however, the whole fluid cir-
culating system of the engine should be cleaned
and the arrangement illustrated in Figure 3 is de-
signed to attain this result. Furthermore the
engine is preferably operating in a normal man-
ner while its circulating system is being cleaned.

A suitable quantity of cleaning fluid, which may
be water or a solution containing solvents for re-
acting chemically with the foreign matter in the
system, is introduced into the system by way of
the radiator cap, or more preferably through pipe
14 into reservoir 2. If desired reservoir 2 may be
filled by removing cover 9 and pouring the fluid
in from the top. The transparent inspection port
13 enables the operator to tell approximately how
much cleaning fluid is in the system, the condi-
tion of that fluild and whether there is need for
more to be added during the cleaning operation.

Line switch 45 is closed and then switch 48 is
closed to start pump 25 for circulating the clean-
ing fluid through the system. The cleaning fluid
passes in what might be termed & closed or com-
plete circuit. Starting from reservoir 2 the

‘cleaning fluid passes through pipes 20, 23 and 27

to hose connection 32. From hose 32 the clean-
ing fluid enters the radiator through outlet 57,

‘travels upwardly through the radiator in a di-

rectéon opposite to normal flow, outwardly

“through hose 59’, through the engine cooling pas-

sages to pump 61 and into hose connection 33.
From hose 33 the cleaning fluid enters pipe 34
from which it discharges into the top of reservoir
2. Rust particles and other foreign materials are

| here removed from the cleaning fluld by passing

it through strainers T and 8 in succession before
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again allowing it to re-enter pipe 20 to be recir-
culated through the same closed circuit.
Tt will be understood that the term “complete

- circuit” is not restricted to a closed fluid conduit

or the like, but is used simply to denote & circuit
which contains the cleaning fluid at all times dur-
ing its successive circulations to permit substan-
tislly uninterrupted repeated circulation of the
cleaning fluid over a long period of time.

The engine is normally in operation during the
cleaning operation and the heat therefrom is
sufficient to maintain the circulating cleaning
fluid at a temperature high enough for all prac-
tical cleaning purposes. Heater 21 may be ener-
gized by closing switch 50 to get additional heat if
more is needed but such is ordinarily not neces-
sary.

Cleaning action of the circulating cleaning fluid:
is tremendously increased by introducing a suit-
able fluid under pressure into the cleaning fluid
stream at 31 to cause turbulence therein. This
fluid may be of any suitable nature, but prefer-

. ably air under superatmospheric pressure is used

since air pressure hoses are available in nearly all
garages. Air may be introduced into the cleaning
fluid stream in a continuous stream, but prefer-
ably it is intermittently introduced and this is
accomplished by means of the electrically oper-
ated valve 43 in line 28. ’

Valve 43 is of a conventional type and its con-
trol circuit is energized by closing switch 52 in
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Figure 4. The control circuit includes an inter- -

mittent circuit breaker 53, which may include a
heat sensitive resistance element adapted to break
the circuit at regular and frequent intervals.
This causes the valve 43 to open and close in-
stantaneously at those intervals to admit sudden
spurts of -air through eductor 31 into the cleaning
fluid stream in pipe 21. Air admitied in this
manner causes water hammer and imparts vibra-
tory shocks to the fluid in the system which loos-
ens and breaks down badly encrusted deposits and
permits effective contact of the cleaning and sol-
vent fluid.

When air under relatively high pressure is ad-
mitted intermittently into the cleaning fluid
stream the effect of such is to cause alternate
charges of cleaning fluid and air to surge through
the system thereby giving the combined advan-
tages of liquid and air blast cleaning during the

_same operation.

Progress of the cleaning operation may be ob-
served by looking through window 13 at the cir-
culating cleaning fluid.. If a radiator is excep-
tionally dirty the reservoir 2 may be drained and
cleaned by means of pipes 5 and 6 several times
during the operation, fresh cleaning fluid being
added to replace that withdrawn. :

An auxiliary air inlet pipe 28’ may be provided,
if desired, to permit air to be drawn in from the
atmosphere regardless of the manner in which
air is supplied at line 28. -

The clamps 62 used on hoses 32 and 33 in con-
junction with the apparatus previously described
are especially adapted to provide a pressure re-
sistant connection between the hose portions 32
and 33 and the rigid pipes to which they are re-
quired to be joined. The clamp 62 as illustrated
in Figs. 5, 6 and 7 consist of a flexible rod 63
threaded for a portion of one end and flattened
for the remainder of its length and tapered at the
end. Secured to the upper surface of the flat-
tened portion, in spaced relation to the end there-
of is a lug 64 having a passageway whose axis
lies in the same plane with the center line of the
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rod and is tangent to the circular outline of the
clamp, when bent to encircle a tubular article, to
permit insertion of the threaded end of the rod
to such extent as may be necessary to permit en-
gagement thereof by a wing nut 65 adapted to
accomplish contraction of the circle formed by
the clamp and thereby establish the pressure tight
connection required.

The water temperature control 51 regulating
the heater 21 may be used to maintain the clean~
ing liquid at the temperature best suited for the
operation but during such operation, because of
the continuous flow of fluid through the motor
and radiator, it is possible to operate the motor
at idling speed or above so as to produce all or the
greater portion of such heat as may be required
and heater 21 need not be used as explained
above. The pressure of pump 25 should be suffi-
cient to overcome the resistance of the pump 61
on the motor 60. .

Further aid to the effectiveness of the pro-
cedure is accomplished by means of the provision
for sudden and complete reversal of flow through
the circulation system. As described above this is
done without interfering with either the normal
operation of the pumps or with the flow of fluid
through the chamber 2.

Although many advantages will be apparent
upon consideration of the method and apparatus
described above, it will be noted that chief among
them will be the possibility of carrying out a
cleaning operation with only a slight interrup-
tion of the normal use of the motor or apparatus
whose circulation system is to be cleaned. This
is of particular importance in the case of station-
ary internal combustion engines used to drive
generators, pumps and the like where interrup-
tion of service is an important factor; the use of
the impact action of intermittently supplied air;
and the reversed and reversible passage of clean-
ing fluid within the circulation system. Also by
provision of an automatic timing device and a
signal the apparatus may be placed in operation
with the timer set for a predetermined period and
left unattended while the operator attends to
other duties. When the predetermined cleaning
has been terminated the fact will be indicated by
cessation of the intermittent signal.

A metering device may be provided (not shown)
to tell the number of gallons of liquid per given
time circulated during the cleaning operation.
This flow meter, which can be of any desired type,
may be inserted in the pipe line 38 at a convenient
point. A glance at this flow meter will indicate
to the operator at once the progress of the clean-
ing action in the system since it is preferably
calibrated with respect to the known rate of flow
through a clean system.

The foregoing description is not to be under-
stood as limiting, it being intended that such
limitation shall only reside in the appended
claims in which it is intended to claim all novelty
for the invention as broadly as the prior art per-
mits.

We claim:

1. A method of cleaning a fluid circulation sys-
tem comprising passing a stream of cleaning fluid
under pressure through a complete circuit includ-
ing said system, imparting an initial stage of heat
to said fluid prior to its introduction into the sys-
tem, imparting a secondary stage of heat to said
fluid and inducing turbulence thereof during its
passage through the system, and removing a sub-
stantial portion of the foreign matter collected
thereby during said passage.

2. A method of cleaning the fluld circulation
system of an internal combustion engine com-
prising passing a stream of cleaning fluid under
pressure through said system in a direction oppo-
site to normal flow, imparting heat to said clean-
ing fluid during its passage through the system
by operation of the engine in a normal manner,
inducing turbulence in said stream of cleaning
fluid by intermittent introduction of air and by
intermittent reversal of the direction of flow,
withdrawing a portion of the used cleaning fluid
and foreign matter contained therein and supply-
ing fresh cleaning fluid to the stream In an
amount substantially corresponding to that with-
drawn. '

3. Apparatus for cleaning a fluid circulating
system comprising means for continually forcing
a stream of cleaning liquid under pressure
through a complete circuit including said system
and time controlled means for introducing a gase-
ous fluid at a pressure higher than said first-
named pressure into said stream at frequent,
successive intervals to impart a series of vibratory
shocks in the same direction to said liquid.

4. In a method of cleaning a fluid circulating
system, the steps of continually circulating hot
cleaning fluid ungei' pressure in a definite direc-
tion through a complete circuit including said
system, and effecting intermittent surging of said
fluid for predetermined periods of time at closely
spaced successive timed intervals during passage
of fiuid through said system.

5. In a method of cleaning a fluid circulating
system, the steps of continually circulating hot
cleaning fluid under pressure in a definite direc-
tion through a complete .circuit including said
system, effecting intermittent surging of said
fluid for predetermined periods of time at closely
spaced successive timed intervals during passage
of fluid through said system and removing a sub-
stantial portion of the foreign matter cleaned
from said system from the fluid during said cir-
culation.

6. Apparatus for cleaning a fluid circulating
system which comprises means for continually
passing cleaning fluid under pressure through a
complete circuit including said system and means
for periodically and at predetermined automati-
cally timed intervals causing the rate of flow of
said fluid to be greatly increased for predeter-
mined periods of time.

7. In apparatus for cleaning a fluid circulating
system; fluid handling apparatus including con-
duit means connected to said system to provide a
complete circuit therewith; means in said appa-
ratus for forcing cleaning fluid under pressure
through said conduit means and said system;
means for introducing air or a like gaseous fluid
into said conduit means, said air being at a pres-
sure higher than said first named pressure; a
time controlled valve in said air introducing
means; and a check valve in said conduit means,
said time controlled valve being adapted to intro-
duce charges of air into said conduit means at
predetermined intervals to periodically accelerate
the flow of cleaning fluid and said check valve
being located to prevent said charges of air from
forcing said cleaning fluid in reverse direction
through said fluid forcing means.

8. A method of cleaning the fluid circulating
system of an internal combustion engine which
comprises circulating a stream of cleaning liquid
under pressure through a complete circuit includ-
ing said system while the engine is operating, and
during said circulation withdrawing said used
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fluid from said system, removing a substantial
‘portion of the foreign matter therein and recircu-
lating the fluid through the system, the heat de-
rived from the running engine being utilized to
‘maintain the cleaning liquid at a relatively high
temperature during said circulation, and effecting
turbulence of the fluid in said stream while pass-
ing through said system. )

" 9. A method of cleaning the cooling fluid cir-
culating system of an internal combustion engine
which comprises passing a stream of cleaning
fluid under pressure through said system in a
direction opposite to normal flow of cooling fluid

. ‘therein while the engine is operating, effecting
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turbulence of the fluid in said stream while pass-
ing through said system, withdrawing said used
fluid from said system, removing a substantial

-'portion of the foreign matter therein and recir-

culating the fluid through the system whereby
the heat from the running engine will be utilized
to maintain the cleaning fluid at a relatively high
temperature.

10. Apparatus for cleaning a fluid circulating
system comprising a reservoir-adapted to be con-
nected to the inlet and outlet portions of said sys-
tem to provide a complete circuit for passage of
cleaning liquid, means for forcing said liquid
through said system under pressure and time con-
trolled means for introducing fluid at a higher
pressure than said liquid into said stream for
causing periodic agitation of said cleaning liquid
during passage through said system.

11. Apparatus for cleaning a fluid circulating
system ag defined in claim 10, said higher pres-
sure fluid being applied adjacent the outlet of
said reservoir and means preventing said higher
pressure fluid from backing up into the reservoir.

12. Apparatus for cleaning a fluid circulating

. system comprising a portable support, a fluid con-

tainer upstanding from the top of said support,
means passing along the support for connecting

"said fluid container with the inlet and outlet por-

tions of said system so as to provide a complete
circuit through which a stream of cleaning fluid

‘is to be passed, pump means on said support for

forcing said cleaning fluid through said system,

‘and time controlled means on said support for
- periodically introducing air under pressure into

said stream between said pump and said system
for causing intermittent agitation of the cleaning
fluid during passage through said system.

13. A method of cleaning a liquid circulating
system which comprises continually circulating

' cleaning fluid under pressure through a complete

circuit including said system and introducing air

‘under pressure into said cleaning liquid for a

predetermined length of time at predetermined
timed intervals to impart. a plurality of successive
vibratory shocks to the liquid in said system dur-
ing said circulation. .

14. In a method of cleaning the cooling fluid
circulating system of an engine, the steps of pass-
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ing a series of alternate timed charges of clean-
ing liquid and a gaseous fluid under pressure
through said system while said engine is in opera-
tion.

15. In the method defined in claim 14, the di-
rection of flow of the cleaning charges being op-
posite to normal fiuid flow in the system.

18. The method of cleaning the cooling liquid
circulating system of an internal combustion en-
gine which comprises circulating cleaning fiuid
through said system in a direction reverse to nor-
mal flow while said engine is maintained in op-
eration to effect heating of said fluid, and intro-
ducing timed charges of a gaseous fluid under
pressure at predetermined timed intervals into
said fluid to periodically increase the rate of flow
of said fluid and thereby increase the mechanical
cleaning action of sald fluid.

17. Apparatus for cleaning a fluid circulating
system comprising a reservoir adapted to be con-
nected to the inlet and outlet portions of said
system to provide a complete circuit for the pas-
sage of cleaning liquid, means for forcing said
liguid through said system under pressure, time
controlled means for introducing a gaseous fluid
into said circuit between the reservoir and the
system to be cleaned for causing periodic agi-
tation of said cleaning fluid at predetermined
timed intervals during passage through said sys-
tem and a check valve in said circuit for prevent-
ing said gaseous fluid from interfering with nor-
mal operation of said forcing means.

18. Apparatus for cleaning a fluid circulating
system comprising a pump, conduit means
through which cleaning liquid is delivered from
said pump to said system, time controlled means
for introducing a gaseous fluid into said conduit
means for causing periodic agitation of said
cleaning fluid as it passes through said system
and check valve means in said conduit means
adjacent said pump for preventing said gaseous
fluid from binding said pump.

19. In a method of cleaning the cooling liquid
circulation system of an internal combustion en-
gine wherein the cooling fluid flows in a given
direction during normal operation of the engine,
the step of forcing turbulent cleaning fluid
through said system in a direction opposite to
normal cooling liquid flow while maintaining said
engine in otherwise normal operation.

20. Apparatus for cleaning a fluid circulating
sysem comprising means for forcing a stream of
cleaning fluid under pressure through a complete
circuit including said system, time controlled
means for frequently automatically increasing
the pressure effective upon said stream for caus-
ing periodic violent agitation of said cleaning
fluid as it passes through said system, and means
for confining said pressure increases downstream
of said first-named means.

WILLIAM T. POWELL.
RADCLIFFE MORRIS URQUHART.
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