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Fiied May 21, 1964, Ser. No. 369,173
2 @Eaams._ (CE 134—-—22)

~ The present application is a contmuatwn-m—part of
application Serial Number 136,336, ﬁled September 6
1961, now abandoned.

The invention relates fo a novel method for ﬂus‘nnﬂ
the cooling systems of automobiles. .

The cooling system of conventional automobiles com-
prises a radiator, an engine having flow paths therein, a
water pump, and several hoses and conduits connecting
The water pump, which can be considered
as a part of the engine, 1s usually attached to the lower

front of the engine and communicates with the flow paths

therein. In genelal a-lower radiator hose connects the

 water pump and the bottom of the radiator, and an up-
per radiator hose connects the upper end of the engine

fow pa.ths and the top of the radiator, thereby efiecting
a complete flow circuif through the engme and the radia-
tor. A thermostat is usually placed in the top of the en-
cine near the upper radiator hose to block water circu-
lation when the encrme is operating below des;wd tem-
peratures.

‘A heater is also mcluded in the cooling S}”tunl of

most automobiles, and is generally located near or 1a
the interior of the automobile. The heater is connected
to the other parts of the cooling system by a heater-
supply hose slipped tlghtly over a nipple fitted in a heater-

supply aperture on the top of the engine and over

nipple on the heater, and by a heater-return candazt

connected to the heater and emptying into the water

pump through an aperture therein.

it is well known that automotive cooling systems must

bs flushed periodically to remove rust, acidic materials,
and various other contaminants ougmatmﬂ durlng engine
operation. If such a system is not properiy flushed,

the contaminants may cause corrosion of the metallic

parts present, foaming of the cooclant, and cloggmg of
the flow paths. Moreover, when such a system is flushed,
it is desirable to remove all of the old, contaminated
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close upon contact with the relatwely cool freﬂh water,
and water circulation will be substantially blocked. This
is unfortunate since removal of the thermostat is usually
difficult and time-consuming. As a result, in actual prac-
tice ineffective short-cuts have been taken which fail to

- remove all of the hold harmful coolant and other harm—

| fui materials.

It is an object of the invention, therefole to prov-de

a novel, convenient, and effective method of flushing an
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automotive coolant system, which does not require the

-removal of the thermostat or the engine drain plug.

Broadly stated, the invention achieves the above ob-
jects by a metnod which comprises disconnecting the

heater sunply hose from the heater supply -aperture on

the top of the engine, introducing flushing fluid into the .

cooling system through the hﬂater—supply aperture onfop
of the engine from whence it flows through the cooling
system and exits therefrom through the radiator filling
hole and the heater supply hose. More specifically, the
method of the invention comprises infroducing tap water
into the cooling system through the heater-supply aper-

~ture and intermittently injecting air along with the tap

water.
In the drawmn
"FIG. 1 is a schematic view of a cmventlenal auto-

 motive. cooling system and the liquid fiow theretnmﬁgh

in accordance with the invention; and |
FIG. 2 is a sectional view of a suitable apnaratus for

carrying out the method of the invention.

‘Referring now to the drawing, and. particularly HG 1 '

the conventional automotive coallng syqiem schemati-

cally shown there comprises an engine 2 having flow paths
therein for a coolant, a radiator 4, a heater &, and a
water pump 8 attached to the engine 2. The radiator 4
is connccted to the water pump 8 by a lower radiator
hose 19, and to the engine 2 by an upper radiator hose
12. A heater-supply aperture 13 is provided at the top
of the engine 2, and a heater-supply hose 14, which in

 normal operation fits on the heater-mpply nipple 16 pro-
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coolant before filling the system with fresh coolant, since

any remaining contaminated coolant obviously adversely
affects the fresh material. Unfortunately the removal
of all of the old coolant can be qmte difficult,

In_I

In a fully assembled automobile in operating condi- -

tion, there are generally three openings which are pro-

vided for communication with the cooling system. One
of these is a radiator filling hole on top of the radiator;

another is a radiator drain cock on the bottom of the
radiator; and the other is a drain plug, or in older cars
a drain cock, on the bottom of the engine. Obviously,

these three relatwely small openings cannot permit :rar-ld-.
introduction and removal of flushing water, which is re-

quired for effective ﬂushiﬂg Moreover, the drain plug
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a-radiator cap (not shown).

vided 1n the apenure 13 and on the heater nipple 18 on
the heater 6, is shown disconnected from the heater-
supply nipple 16. A heater-return conduit 28 provides

a iow CDIIH”‘CHOII between the heater 6 and tha... water

pump g, | - |

A drain cock 22 is pmwded at the mem of tha -
radiator 4, and a drain plug 24 is provided near the
bottom of the engine 2. The radiator 4 has a radiator
filling hole 26 at the top which is usually covered by
A heater valve 28 regulates
the liquid flow through the heater ¢, and is usually comn-

 trolled from the instrument board in the interior of the

automobile. In some cars, however, the valve 28 re-
qmres for its operation a vacuum supplled by the en-

 gine 2. A thermostat 29 fits in the engine Z near the

upper radiator hose 12, and regulates circulation between
the engine 2 and the radlator 4,
_Also shown in the schematic view is a ﬂu1d~deﬂectmn"

- assembly 36. This is not a part of the cmlmg system, but
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on the bottom of the engine can be reached only from

underneath the car in most instances, and 1s generally
inaccessible. ' -

involves disconnecting the upper radiatoer house, which

. connects the radiator and the engme, from the radiator .
__followed by the introduction of fresh water into the en-
~gine through this hose.

| _ The fresh water and old cool-
ant will be forced out of the system chiefly through the
radiator filling hole. This procedure. provides good clean-

hose is first removed OtherW1se the the1mnsta:, will

The most effective ﬂushlng pmcedure known to date

such an assembly deflects away from the engine 2 any lig-
uid emerging from the radiator filling hole 26 during flush-
ing. The construction of the deflecting assembly 39 is
0bVlOUSlY not critical, but a preferred embodiment con-

sists of a standard radiator cap 32 having a hole in its

top and a U-shaped nipple 34 attached over the hole, and

5 ahose 36 fitted on the nipple 34.

Shown fitted over the heater- supﬁly mpple 16 is a con- .
necting hose 38, the other end of which fits on the flushing

~ apparatus 49, illustrated in cross-section in FIG. 2. As
~ there shown, the apparatus 48, which can be made of any

~ ing if the thermostat in the engine near the top radiator

suitable material such as brass, aluminum, and plastic,
comprises a liquid conduit 42 and an air pipe 44 opening

~ into a side of the conduit 42. One end of the conduit 42



 ply hose 14.
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-has a connection 46 adapted to fit on a flushing liquid-

..supply..hose, . suitably. a.. standard garden hose..
other end of the conduit 42, there is a tubular piece 48

LAt the

preferably having two dﬁerent cutside diameters 50 and

.52, the smaller diftmeter being nearer: the end. - The tubu-
- Jar piece- 48 is adapted to- ﬁt inside the connecting hose 38

e*t‘

- mentioned  above which fits the heater—sapaly mpple i6

. on-the engine 2, as shown in the: schematic view.  Diam-

. -eters 50 and 32 are, preteraLIy s 1nch and 34 inch respec-
- tively since -these two sizes correspond to the size of the.

heater-suppl y mpple 16, and the hoses which fit theteever,_ :

. on -most cars.

- The air pipe.44 has a valve 54 theren and a connection
56 adapted to fit an air hose at the fres end of the pipe
44..- Preferably, the air pips 44 has a quick-connective fit-
| Also in the. pine -
.44 15 an orifice .60 which limits air flow into -the conduit
- 42. The orifice 60 can be located at any place in the pipe
44, including the fitting 58, as an mtegral nart thereof, but
) preferab}‘y the orifice €0 is provided in the form of a flat -

ting S8 atiached to the connection 5@

plate. 62 having the orifice therein and which is held in
- place between the connection 56 and the fitting 58. Sepa-

- rate plate 62 permits easy cleaning of the orifice ‘60, and
- also permits one to-change the size of the orifice 60 thn-'

Preferably, the
- ortfice is beiween about 0.06 and about 0.10 inch in diam-

- out completely rebuilding the apparatus.

- eter, as will be-discussed below

__ Referrmg still to the drawing, an automotive ceeanﬂr
. system is flushed in accordance with the invention by re-

- moving ‘the radiator cap (not shown) which covers the

radiator filling hole 26, placing the deflecting assembly
- .30 over the hole 26, disconnecting the heater 6 from the

heater-supply nipple 16, and. introducing a. flushing fiuid
mto the cooling system-through the heater-supply mpple:--
- 16. - The flow of the fluid throueh the cooling system.is 3

~indicated by the arrows in the drawing. . As there shown;
- the fluid enters the engine 2 from the heate; tuaupplv nipple
- 16, and-most of it flows down through the.engine 2

. radiator 4, and out the filling hole 26 into the fluid-de-
- flecting assembly 39. . Some. of the fluid from the heater-

. supply-nipple 1¢ will fiow up through the thermostat 29
-and through the upper radiaior hose 12 before the rela- -
- tively low temperature of the fluid closes the thermostat
- 29. Even after the thermostat 29 closes, however, enough
~ fluid will still flow through the thermostat 28 to clean the
--x_relatwely small radiator hose 12 effectively, since thermo-.-- |

stats are- generallv provided with smail vent holes.

oI
il

| ,outto
- tne water pump- 8, through the hose 18, up through the .
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m:.teducect at 16, the preseute at the heater is always be-

low a value which could cause.dat mage,-even if the heater
were clogged or. the heater valve madvettently left in a

closed position.

Using the arrangement of the present invention, even
if the heater valve is inadvertently left in the closed posi-
tion, damagmg pressures cannot-be developed: at the heat-
er since: the epen rad*ator ﬁlhafr-hele acts to relieve the

-~ pressure:
10 -

Since water is eonveaa,nt and 1 meapenswe, it:is genet'al-
ly used as. the flushing fluid for.cleaning cooling systems.
Normal city water pressure is between 20 and 80 pounds
per square inch, and will deliver about 5 to 25 gallons of

- water per minute to:the cooling system dependmg on the
.size and Iaagth of t‘le water:hose and:the water: pressure.
A water flow in excess of 10 gallons per. minute:is.desir-
able for most effective cleaning.

' Moreover, intermittent
air injections into the flushing water improved the cleaning
action of .the method of the invention. - It has been found

~that air flow rates between 1 and 15 standard cubic feet
- per minute are preferable for both- cleaning: the cooling

. system and: ‘avoiding excessive air pressures. which may
+ burst: the hoses and harm the cooling system in general.

“An orifice ] navmg a 0.06.t0 0.10inch diameter. will per-

: it air fiow rates of between 1 and 15 standard cubic feet

- per-minute at the’ air, pressures. usually avallable in most
- service stations, i.e.; up to 125 p.s.i..

- In the apparatus 49,
the. orifice 69 is expressly pri owded fer avmdmﬂr toa hiﬂh

- pressures in the cooling system.

With a heater in the cooling-system, as shown in the

'_.drawmg, part of .the . ﬂushm fluid. will simultansously

. flow .from.the water pu*np 8, through the heater-return

_ conduit 28, ‘through the heater 6, and out the heater -SUp-~

y open and should be fully open to permit rapid flow.
- Therefore, the heater controls on the instrument board of
the automobile are set on “high” for best results.

‘The heater valve 28 must be at least par‘ual-# |

If the

~valve 28 is operated by a vacuum, the engine 2 is “1dled” .

~ to supply the vacuum. It will be noticed that all parts of - dition -of : antifreeze to the system without removal of the

-drain plug 24, and moreover:the procedure is quhe simpie,

| the eoolmg system are ﬂushed by a filow reverse to normal,
L .-eenemaltv when the apparatus is being used.-

- which is most effective for-cleaning the system..

-An-important feature of the present invention is that

<
o

" the heater.is flushed while at the same time the possibility
‘of damage to the heater, if the heater valve 28 is not fully

‘opened, or if the heater is- clogged or closed; is avoided.

Damage to the heater is avmded by virtue of the man-
- ner:in which fiushing fluid. is miroduced into -the eoehng-

system . in the present. invention. For eaampte, if the

flushing fluid, at pressures of up to 80 p.s.i., where intro- -
duced at the heater supply hose 14, instead of at 16, the
- heater- was clogged. - Also, if: flush- water. is mtmduced._-; .7_0':'
1ato- heater return hose: 28, after d1aeanneetmg hose 20

- heater would burst or at least be sever ely damaged if the

~flusning. water.
the air injections, ‘and the enﬁee 6O ltmtts alr filow to ab
~acceptable rate,

- of -antifreeze."
this extra volume; ‘but as stated-before- this-is geaerally
- quite difficult.
“ject air into the system . while the ‘drain-cock 22:1s ‘open.
About 65 percent of the capacity -of: the system can be

1
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tive eaelmg systems.
“herein provides a cﬁean ‘uitcontaminated . coohn_g system

The apparatus. 49 of the mventwn When attached to

“the neater-supply nipple: 16 by the ‘hose :38, to a water
. hose at connection 46, and to an.air hose. at fitting 58,

permits convenient and safe air injections along with. the
~Fhe valve 84 controis the frequeney of

The. above apparatus was used in. aeeordanee with: the

- method of: the invention to ‘clean: a-cooling system con-
~taining 47%. glycol, and within 5 minutes no glycol re-

mained in-the system. Moreover,. enly about a minute

~ 'was required. to: ready. the cooling: system for flushing by
the above method ‘Much more timé. is required by prior

art procedures: since the thermostat must be removed {0

achieve comparable cleaning.”

“After. the coeling.system is. ﬂushed tt wﬂl be-fall -of

'-fresh clean liquid. - At least some of this: liquid -must be
- removed -if - the - addition of - anttfreeze is -desirable.
course, ‘the drain cock 22 on the: bottom: of the radiator

Of

may -be opened,  either: before -or after: flushing, to drain

_-the radiator, but the removal of a greater volume of lig-

uid .may be reqmred for the addition -of larger- volumes
~Remeoval of ‘the drain plug: 24 will drain

The most convenient: procedure is to in-

emptied by this procedure. This permits a normal ad-

The method of the invention obviates tne remaval of the
thermostat and -engine  drain_ plug; .and “the refore mini-
mizes the time and ef‘fort reqmred for ﬂushmg automo- -
Moreoveér, the- method dlselosed

- even though the Iabor tavolved is redueed

_from pump 8, damage to. the heater will result if valve 28

18 not fully open, or if the heater is elegged

On the other
| ;hmd in tLe preeem invention, Where the ﬂushmg ‘hud is

Gt

. What is claimed is: o - -

1. A ‘method for- ﬂushlng an. automottve eeehng 8ys-
tem comprising a. radiator hawng a normally closed fiil-
ing hole near its top, an engine havmg flow..paths con-
nected with said radiator through an upper. radiator hose

 having a nermally closed thermostatic valve and. through |
~a_lower radiator hose, said. engme also. having a heater
| supply aperture near the tep portion thereof in.communi-
_eauen mth sa1d ﬂow pams a. heater eonneeted te said
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heater supply aperture through a heater inlet hose, a "

water pump communicating with said radiator and a

heater return hose connected between said heater and sald

water pump; said method comprising:
(1) opening said radiator filling hole, -
(2) disconnecting said heater from said heater supply
aperture, and | -
(3) introducing water under pressure into said cooling
- system through said heater supply aperture to cause
said water to circulate through said engine cooling
system and exit by passing through said radiator and
out said radiator filling hole, and also by passing
through said heater and said heater inlet hose.
2. A method for flushing an automative cooling sys-
tem comprising a radiator having a normally closed fill-
ing hole near its top, an engine having flow paths con-

10

nected with said radiator through an upper radiator hose -

Laving a normally closed thermostatic valve and through
2 lower radiator hose, said engine also having a heater

supply aperture near the top portion thereof in com-

munication with said flow paths, a heater connected to

said heater supply aperture through a heater inlet hose,

20

a water pump communicating with said radiator and a

G

heater return hose connected between said heater and said
water pump; said method comprising: |
(1) opening said radiator filling hole,
(2) disconnecting said heater from said heater supply
aperture, and | B |
(3) introducing water under pressure and pressurized
air into said cooling system through said heater sup-
ply aperture to cause said water and pressurized air
to circulate through said engine cooling system and
exit by passing through said radiator and out said
radiator filling hole, and also by passing through
said heater and said heater inlet hose.
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