Office de la Propriete Canadian CA 2089616 C 2002/07/30

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 089 61 6
Un organisme An agency of

d'Industrie Canada Industry Canada 12 BREVET CANADIEN

CANADIAN PATENT
13) C

(22) Date de depot/Filing Date: 1993/02/16 (51) CL.Int.>/Int.CI.° FO1P 9/00
(41) Mise a la disp. pub./Open to Public Insp.: 1994/02/08 (72) Inventeurs/Inventors:

L1 . Dixon, Patrick L., US;
(45) Date de deéelivrance/lssue Date: 2002/0/7/30 _UBBERTS. Walter. CA.

(30) Priorite/Priority: 1992/08/07 (926,026) US WOOLEY, Geoffrey H., CA

(73) Proprietaire/Owner:
VWynn OIll Company, US

(74) Agent: GOWLING LAFLEUR HENDERSON LLP

(54) Titre : TRAITEMENT ET MANUTENTION DE LIQUIDE DE REFROIDISSEMENT POUR RADIATEUR ET MOTEUR
PERMETTANT DE REUTILISER LEDIT LIQUIDE
(54) Title: ENGINE AND RADIATOR COOLANT TREATMENT AND HANDLING, ENABLING COOLANT REUSE

43 ciq
2 )
. T 21
L 5 w

70 Ii COOLANT
RESERVOIR
N h-

79

Zia

(57) Abrége/Abstract:

The method of treating used liquid coolant employed in the coolant passages of an engine or radiator, and employing a coolant
pumping structure, that includes providing a source of supply coolant liquid, and a used coolant reservoir; operating the pumping
structure to displace supply coolant liquid from the source into the coolant passages, thereby displacing used coolant from the
passages for flow into the reservoir structure; and chemically treating the used coolant liquid to remove metallic and other
contaminants therefrom, thereby to produce treated coolant liguid usable as the supply coolant liquid.
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ABSTRACT OF THE DISCLOSURE

The method of treating used liquid coolant
employed in the coolant passages of an engine or
radiator, and employing a coolant pumping structure,
that includes providing a source of supply coolant
liquid, and a used coolant reservolr; operating the
pumping structure to displace supply coolant liquid
from the source into the coolant passages, thereby
displacing used coolant from the passages'for floﬁ into
the reservoir structure; and chemically treating the
used coolant liquid to remove metallic and other
contaminants therefrom, thereby to produce treated

coolant liquid usable as the supply coolant liquid.
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BACKGROUND OF THE INVENTION

This invention relates generally to treatment
of coolant liquid associated with internal combustion
engine cooling systems, and more particularly to
treatment of used coolant externally of such systenms,
for subsequent return to the systenms.

Studies show that over-heating is a major
cause of vehicle breakdown on highways. Engine ¢ooling
systems must operate efficiently at all times to avoid
costly repairs that result from excessive teﬁperature.
In this regard, cooling systems contaminated by.rust,
scale build-up and sludge cannot provide adeqnate‘heat
transfer and cooling systeﬁ efficiency; in addition,
thermostats fail to open, hoses deteriorate, impellers
bind or break off, and engine blocks can become
distorted or crack. |

Accordingly, there is a need for efficient

engine cooling system flushing methods and apparatus;

however, flushing of such systems in the past required

draining of the removed liquid to sewer or waste lines,

which was environmentally ocbjectionable. Accordingly,

need has developed for apparatus and method to clean
engine coolant systems without such drainage. No way
was known for accomplishing this objectivein.the
usually advantageous manner, as is now provided by this
invention. In addition, the removal of harmful cations
(including those of lead, iron and copper) and anions,

in the used coolant, has presented a serious problen.
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SUMMARY OF THE INVENTION

It is a major object of the invention to
provide procedures and apparatus characterized as
overcoming the above objections and as meeting the

5 above needs, whereby rapid and efficient cleaning of
the engine coolant system may be accomplished in an
environmentally non-objectionable manner.

As will be seen, the method involves

treatment of used liquid coolant employed in the
10 coolant passages bf an engine and/or radiator, and

empioying a coolant pumping means, the method including
the steps:

a) providing a source of supply coolant

Sy

liquid, and a used coolant reservoir,

15 b) operating the pumping means to displace
supply coolant ;iquid from the source into the coolant
passages, thereby displacing used coolant from those
passages for flow into the reservoir outside the engine

and radiator,

20 c) and chemically treating the used coolant
liquid to remove metallic and other contaminants
therefrom, thereby to produce treated coolant liquid
usable as the supply coolant liquid.

It is another object to provide for transfer

25 of treated coolant liquid from the reservoir to the

gsource of supply coolant liquid, for reuse of same, as

for example, after used coolant liquid from a number of

vehicle engines or radiators has been collected in the

reservoir and treated. Such transfer is typically
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effected by operating the pumping means referred to,
whereby that pumping means has multiple functions
associated with displacement of coolant liquid from the
source into the coolant passages, and transfer of the
treated coolant liquid from the reservoir, as referred
to. Connections to enable such multiple functions of a
single pumping means will be described herein.

It is another object of the invention to
provide for treating of the used coolant liquid, as

referred to, by adding cationic and anionic synthetic
materials to the reservoir means and mixing the
materials with the used coolant liquid. Such mixing
may advantageously be effected by directing a stream of
gas under pressure, as for example compressed air, into
the used coolant in the reservoir to which the
treatment chemicals have been added, such compressed

air normally being available at automotive service

centers.

A further object is to provide for filtering
of the treated coclant liquid during the transfer step

from the reservoir to the source, thereby to remove
agglomerate particles from the flowing stream of liquid
being transferred. In this regard, filtering desirably
takes place at locations both upstream and downstream
of the pumping means, during the transferring step,
thereby to remove agglomerate prior to arrival of the
treated liquid at the supply source.

Yet another object of the invention concerns
provision of a movable carrier, such as a wheeled cart,

locating the pump means on the carrier, and also
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locating the filtering means, as referred to on the

carrier. Accordingly, when the pumping means is

employed to supply coolant liquid from the source to

the engine or radiator coolant passages, filtering of
the flowing supply liquid takes place; and when the
pumping means is otherwise used to transfer treated
coolant from the reservoir to the source of supply
liquid, filtering of the liquid being transferred also
takes place. Wheeling of the cart to the vehicle for
connection into the engine or radiator coolant system
is thereby enabled; and wheeling of the cart to another
location for connection to the reservoir and supply
source is also enabled, whereby dual use of the pumping
means is enabled. The supply source may, in this
regard, be located directly on the carrier or cart, as
referred to.

- . Yet another object concerns the provision of

pumping means having an inlet and an outlet, one of the
inlet and outlet being connectible to a hose associated

with engine coolant passages; and the other of the

- inlet and outlet being connectible to the radiator

port, as via a hose connection.

As will be seen, further objects of the
invention have to do with provision of apparatus
constructed to perform the steps of the method or
methods described above, in an efficient and reliable
manner, such apparatus being reliable in operation and
having dual usages, as referred to.

These and other objects and advantages of the

- invention, as well as the details of an illustrative
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embodiment, will be more fully understood from the
following specification and drawings, in which:

DRAWING DESCRIPTION

Fig. 1 is a diagrammatic view of a system

incorporating the invention:;

Fig. 1la is a fragmentary view showing a
connection of engine and radiator coolant passageé:

Fig. 2 is an enlarged view showing transfer
of treated coolant from a reservoir to a suppiy source;

Fig. 3 is a perspective view a carrier in the
form of a cart for pump means and other equipment;

Fig. 4 is a rear view of a portion of the

cart shown in Fig. 3; and

Figs. 5 and 6 are sectional views of adapters

employed in the system of Fig. 1.
DETAILED DESCRIPTION

Referring first to Fig. 1, a source of supply
cooiant liquid usable in coolant passages of an engine
and/or radiator is indicated at 10. That source may
comprise a storage tank outside the usual coolant
passages of the engine and radiator. Normally, the
engine 11 and radiator 12 have coolant passages 1la and
12a interconnected in a loop, as for example is shown
by the loop segment 13 flowing coolant from the
radiator lower outlet 14 to the engine coolant passages

l1la, via inlet 11h to the engine.
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Fig. la shows another segment 15 of the loop
comprising a hose extending from the engine outlet 1llc
to the radiator inlet 12b. 1In accordance with one
aspect of the invention, the hose 15 is decoupled, and
ducting is connected to the broken connection. See for
example in Fig. 1 hose 16 connected to the radiator
inlet 12b via adapter 17, and hose 18 connected to the
engine outlet via adapter 19, and a portion of the hose

15 indicated at 15a in Fig. 1. Hose 18 extends to a

used coolant reservoir 19, as shown.

In accordance with the invention, a ¢oolant
pumping means is provided for transferring coolant in
the manner or manners to be described. That pumping
means is indicated genérally at 21; and it is also
shown in Fig. 4 as preferably carried by the cart 22,
as for example on a plate 23 within a cart cabinet 24.
The pumping means typically includes an electrical,
motor-driven centrifugal pump 21, cabling to supply
electrical current to motor 121 being shown at 26 in
Fig. 4. The pump may be of diaphragm type. Cable
connections at 27 may be clamped onto terminals 28 and
29 of a battery 30 carried by the cart, as for example
within the lower interior 31. Thus, when the pumping
unit is not in use, the clamp connections 27 may be
disconnected from the battery. The cart 22 has wheels
33 and a handle 34, whereby the cart can be easily
moved to different positions as will appear, enabling
the same pumping means to be used for multiple purposes
during handling of the coolant fluid.

As shown in Fig. 1, the system is in
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operation to displace supply coolant liquid from the
source 10 into coolant passages of the radiator and
engine, thereby to displace used coolant from such
passages for flow into the reservoir 19. Arrows 35
indicate such displacement of used coolant from the
engine and via 15a, 19 and 18, to the reservoir 19,
where the used coolant collects at 35a. Such used
coolant is forced from the coolant passages of the
radiator and engine by the pressurized incoming supply
or fresh coolant liquid, the flow of which is indicated
at 36. In this regard, the pump 21 is operated to draw
supply coolant from the source 10 to the pump inlet 21a
via duct 38, quick coupling 39, duct 40, primary filter
41, primary filter indicator 42, and duct 43. Supply
coolant leaves the pump via outlet 21p and flows to the
radiator inlet 12b via duct 44, secondary filter 45,
secondary filter indicator 46, duct 47, and adapter 17.
A short hose connection between 17 and 12b is shown at
48. Flow indicator 141 in line 43 (see Fig. 4)
typically comprises a spinner rotated by the flowing
stream and visible through a window, as at 141a in Fig.
3. A flow pressure gauge 146 is in line 44, and
visible via window 146a in Fig. 3. See also inlet and
outlets 150 and 151 to the cabinet.

Accordingly, in one mode of operation, the
pump means 21, as may be carried by the portable cart
22, is employed to transfer supply coolant into the
coolant passages of the radiator and enqiﬂe, and to

drive used coolant from such passages for flow to the

used coolant reservoir 19. This operation is typically
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performed upon multiple vehicle engines and/or
radiators, whereby the reservoir 19, which may take the
form of a barrel, accumulates used coolant from such
multiple vehicle engines and/or radiators, as during
the course of a day or other period.

When sufficient used coolant has been
collected, the invention contemplates treatment of the
latter, as for example in the same barrel 19, to enable
its recycling to the coolant tank 10 for supply as
fresh supply coolant to engine and radiator coolant
passages, as referred to. In this regard, such

transfer may be effected by the same pump means 21, as
for example on the cart 22, in a second mode of

operation thereof.

Fig. 2 shows such transfer from the reservoir
19 to the coolant tank 10 or, alternatively, a supply
coolant auxiliary tank prior to feeding of the supply
coolant to the tank 10. In this regard, the tank 10
may be directly carried by the cart 22, as indicated in
Fig. 4; and it may be a smaller capacity unit than the
storage tank indicated in Fig. 2 at 10.

In Fig. 1, the step of chemically treating
the used cooclant is shown, this step serving to remove
metallic and other contaminants from the used coolant
liquid thereby to produce treated coolant 1iquid usable
as supply coolant liquid. See for example arrows 40°
and 41' indicating the addition of cationic and anionic
synthetic materials to the reservoir for mixing with

the used coolant. Such mixing may be effected by

introducing or directing a stream of gas under pressure
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into. the used coolant in the ,reservoir‘- 19, as tor
example after disconnection of a hose 35 trom the
reservolir. Such gas may comprise compressed air
’readily -available- at automotive service centers,
‘several seconds of compressed air introduction into the
reservoir normally beinq sufficient to thoroughly mix
the reagents with the used cool‘ant. ‘Typically, first
. one reagent may be introduced as at arrow 40 and the
mixing then being effected; and, subsequently,' the
other reagent is introduced as via arrow 41' and a
‘second mixing step accomplished._ See in this regard
the description in U.S. Patent 5,078, 866 wherein the
use ‘of NETAMOX and PROfrAZYNE for similar purposes is

C Y

described in detail.
After the described treatment of the used

coolant, it is transferred by the same pumping means to '
the storage tank 10, as s,nown in Fig. 2.. Thus, the
.treated (i1.e., cleaned-up) ‘liquid coolant is drawn from
19 via duct 403, £ilter 41, indicator 141, and duct 43,
to the pump inlet 21a. Liquid discharging from the

~ pump outlet 21b flows via 44, 45 and 146, and via duct
463, to the storuge tank 10. ‘I‘heretore, the treated
coolant liquid being transferred is subjected to
additional treatment, i.e'.,. tiltering, at 41 and 45 to
assure removal of particulate incapable of passing
through the filters. The latter are replaceable,

- whereby contaminants , including aqglomerates, are -

collected in the used filters for disposal in.

accordance with environmental regulation; and the

“ - 10 =
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invention enables recycling and reuse of coolant
liquid, whereby such liquid is not objectionably
introduced into the environment. Indicators 141 and
146 indicate, by observation of spinner rotation rates,
whether the filters are becoming clogged and in need of
replacement.

Fig. 5 shows a coupling or adapter 17 having

elbow shape, with a port 17a receiving a treated
tubular fitting 50; the latter may be connected to hose
16. The opposite port 17b of the adapter has a

serrated outer surface at 17¢ for clamping to the hose
48 at radiator inlet 12b, as shown in Fig. 1.

Referring to Fig. 6, the adapter 19 also has
elbow shape, with an inlet port 193 receiving a
threaded, tubular fitting 51. The latter is
connectible to hose 18. The opposite end port 19b of
the adapter)hgs a serrated outer surface 19¢ to which
hose connection 153 is attachable, as by suitable
clamping.

| In su?mary, the method of treating used
liquid coolant employed in the coolant passages of an
engine or radiator, and employing a coolant pumping
means, includes the steps:

a) providing a source of supply coolant
liquid, and a used coolant reservoir,

b) operating the pumping means to displace
supply coolant ligquid from the source into the coolant
passages, thereby displacing used coolant from the
passages for flow into the rgservoir*means,

c) and chemically treating the used coolant

- 11 -
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liquid to remove metallic and other contaminants
therefrom, thereby to produce treated coolant liquid
usable as the supply coolant liquid.

The same pumping means is usable to displace
treated coolant liquid to the source of supply coolant
liquid for reuse in the engine and radiator coolant
passage systemn.

Periodically, concentrated contaminants at
the bottom of barrel 19 may be removed for disposﬁl.

An over-pressure sensor may be employed at 60
in Fig. 1, to shut off the pump motor. '

A low level switch 160 may be employed in
reservoir 10 in Fig 1, to shut off the pump motor.

- 12 =
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The embodiments of the invention in which an exclusive property or
privilege 1s claimed are defined as follows:

1. The method of treating used liquid coolant employed in the coolant
passages of multiple engines or radiators, and employing a coolant pumping
means, that includes

a) providing a source of supply coolant liquid said source including a
container to supply coolant liquid, and a separate, used coolant
reservolir,

b) operating said pumping means to displace supply coolant liquid
from said source into said coolant passages, of said multiple
engines or radiators, thereby displacing used coolant from said
passages for flow into said used coolant reservoir,

C) chernically treating said used coolant liquid 1n said used coolant
reservolr to remove metallic and other contaminants therefrom,
thereby to produce treated coolant liquid usable as said supply
coolant liquid,

d) and, after said chemical treating, performing the step of transferring
said treated coolant liquid directly from said used coolant reservoir
to said container of supply coolant liquid, by operation of the same
pumping means, wherein during said transferring none of said

supply coclant l:quid passes through said coolant passages.

2. The method of claim 1 wherein said treating includes adding
cationic and anionic synthetic materials to said reservoir means and mixing said

materials with said used coolant liquid.

3. The method of claim 2 wherein said mixing includes directing a

stream of gas under pressure into said used coolant in said reservorr.

13-
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4. The method of claim 1 including filtering said treated coolant

liquid during said transferring step, to remove agglomerates therefrom.

5. The method of claim 1 including filtering said treated liquid at
locations both upstream and downstream of said pumping means, during said
transferring step, thereby to remove agglomerates prior to arrival of the treated

liquid at said supply coolant liquid source.

6. The method of claim 1 including providing a movable carrier,
locating said pumping means on said carrier, and providing filter means for said

filtering and also locating said filter means on said carrier.

7. The method of claim 6 including locating said supply coolant

liquid source on said carrier.

8. The method of claim 6 including providing said carrier in the form

of a movable cart.

9. The method of claim 1 which said b) step includes displacing used

coolant liquid from both the engine and radiator, sequentially.

10.  The method of claim 1 wherein said pumping means has an inlet
and an outlet wherein the radiator has a hose connection proximate a radiator
port, the hose also connected with the engine coolant passages, and the method
includes disconnecting said hose connection, and connecting one of the pumping

means inlet and outlet to the hose and the other of said inlet and outlet to the

radiator port.

11.  The method of claim 7 wherein the same pumping means on said

carrier 1s used for said b) step and said treated coolant transferring.

_14-
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Apparatus for treating used liquid coolant employed in cooling

passages of multiple engines or radiators, comprising:

a)
b)

d)

g)

MR UM sl n Chle, Ve Tty e ekt A A stk Wil Lol ¢ el L i B IR MR o4 SRS Il HRAE BT - ke s on el Sl s s st Y e e

a motor-driven pump on a carrier,

a source of supply coolant liquid including a coolant liquid
container, and hoses and adapter connections connected in series
with said pump and radiator coolant passages, and in series with
engine coolant passages and an external used coolant reservoir
means,

the pump operable in a first mode to displace supply coolant liquid
from said source container into said coolant passages, thereby

displacing used coolant from said passages of multiple engines or

radiators for flow into said used coolant reservoir means,

whereby used coolant liquid in the reservoir means may be
chernically treated to remove metallic and other contaminants
theretrom, thereby to produce treated coolant liquid usable as said
supply coolant liquid,

the pump operable in a second mode to displace treated, used
coolant from said reservoir means to said source container,

means for coupling said source container to said cooling passages
for coolant liquid flow to said passages, during pump operation in
said first mode,

and means for directly coupling said reservoir means to said source
container via saild pump for effecting treated coolant flow from
sald reservoir means to said container during operation of the same
pump 1n saicd second mode, such that none of said coolant from

said source container passes through said coolant passages.

-15-
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