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The present invention generally relates to devices and 
methods used to recondition and analyze the cooling .sys 
tems provided in internal combustion engines, or the like, 
particularly those used for motivating automobiles and 
other transportation means. . 

An object of the present invention is to provide an 
improved device of simple compact construction having 
means integrated therewith to permit easy detachable 
connection of the device to engine cooling systems and 
various pressurized air and water supply arrangements 
to establish controlled ?uid channeling means therebe 
tween for reconditioning such systems. 
A further object of the present invention is to provide 

an improved device as aforesaid having transparent means 
?tted in predetermined positional relation to its surround 
ing elements so as to permit visual monitoring of the 
coolant ?uid channelled through the device .to determine 
the condition of the cooling system and for locating var~ 
ious defects so as to determine the type of repair required 
to eliminate losses in e?iciency in cooling of the engine, 
all without disconnection or rearrangement after the ini 
tial set up, as more particularly described hereinafter. 
A still further object of the invention is to provide an 

improved method of servicing engine cooling systems 
without removal of the thermostatic by-pass valve means 
usually provided therein, the method including admit 
tance of a controlled quantity of pressurized water and 
air into the cooling system at predetermined points of 
entry therein in relation to the thermostatic by-pass valve 
means for controlling the coolant ?uid temperature and 
‘thereby the action of such valve means to selectively 
channel the path of ?uid ?ow in the system while inter 
mittently agitating the fluid at variousvtemperatures by in 
ijecting the pressurized air into various parts of the system 
as determined by the position of said by-pass valve means. 
A still further object of this invention is to provide an 

‘improved cast or molded device embodying a combina 
tion of ‘?uid ?ow control elements sealed for example 
in a plastic composition casing for holding these ele 
ments in ‘correctly alined, ‘leak-proof condition under 
even rough handling conditions for use according‘to the 
method of the invention. 
A still further object object is to provide a device of 

the aforesaid type which is especially adapted ‘for use ‘in 
carrying out the method of the invention and which ‘is 
‘simple to manufacture by mass production methods and 
will result insubstantial savings in materials ‘and labor. 

Still further objects and advantages of the present in 
vention will be ‘apparent in view of the speci?cation set 
forth hereinafter. 

In the drawings: 
Fig. l is a top plan view showing the preferred ‘form 

of the device of the present invention; 
Fig. ‘2 is ‘a front elevationaliview of the-device illus 

trated in Fig. 1; 
Fig. '3 isa sectional elevational view .takenalong‘the 

zline III--IH ‘of Fig.1; ‘ 
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Fig. 4 is a sectional elevational view taken along the 

line IV-—IV of Fig. 1; 
Fig. 5 is a side elevational view schematically show 

ing, partly in section, a common form of engine together 
with a reduced plan view of the device of Fig. 1 con 
nected thereto; 

Fig. 6 is a top plan view schematically ‘showing the 
arrangement of Fig. 5 with the device of Fig. l embodied 
therein being shown in one operative condition thereof; 

Fig. 7 is a reduced top plan view schematically show 
ing the device of Fig. l in another operative condition 
thereof; 

Fig. 8 is a view similar to the arrangement of Fig. ‘6 
schematically showing the device of Fig. 1 embodied 
therein in another operative condition thereof; 

Fig. 9 is .a view similar to Fig. 7 with the device thereof 
in still another operative condition. 

Referring now more particularly to the embodiment of 
the invention illustrated in the drawings, a tubulartrans 
parent member 155 of predetermined diameter is shown to 
be ?tted at its opposite ends in fluid-tight relation into 
spaced T members 14 arid 16. These T members 14--16 
areeach preferably ‘?tted onto the inner end of a pair of 
threaded nipples 18 and 20 having their respective outer 
end portions 22 and 24 circumferentially undulated for 
the ‘purpose of providing a convenient detachable ‘leak 
proof connection for a pair of ?exible hose members .26 
and 28, as most clearly shown in Figs. 1 and 2.‘ 

Thelcentral portion of the T member 14 (Fig. l) is 
formed into an extended portion 34 provided with .an 
aperture 36 extending therethrough and being?tted at its 
outer end onto a threaded nipple member 38. The outer 
end portion of the nipple 38 is formed into an undulated 
portion 40 for the purpose of providing a detachable 
leak~tight connection with a hose member :42 through 
which will be supplied a suitable source of superatmos 
pheric air pressure for ‘the purposes outlined hereinafter 
in actual operation of the device of the invention (Figs. 
1, 2 and 3). 
The central portion of the T member 16 (Fig. .1) "is 

formed with an extended portion 46 connected by means 
.of a nipple member 48 to a ?uid shut-off valve 50 (Figs. 
land 4-) which connects to another nipple member 52 
provided at its outer end portion with a suitable hose 
coupling 54 for detachable connection to a hose 56 
through which may be supplied water at normal faucet 
pressure. 
For the purpose of .controliing the circulation of the 

coolant and ?ushing ?uid bypassed through the ?exible 
,conduitsZti andZS from the engine cooling system, a ?uid 
circulation control valve 58 (Figs. 1 and 3) will be?tted 
centrally of‘the 'i' member 14 with its valve stem portion 
6t) preferably laterally related to the tubular portion 34. 
‘In addition, a suitable spring-pressed push~button ‘type. air 
check valve 62 (Figs. 1 and 3) will be ?tted in the portion 
34 ofthe T member 14 for the purpose of selectively con 
trolling the supply ofpressurized air through thepassage 
.36 during operation of the device of the present‘invention. 
This ‘passage 36 will communicate through a passage 64 
.(Figs. 1 and 3) and around the valve seated (Fig.3) -in 
the body of the circulation control valve 58 ?tted into the 
.T .14 so as to be in constant communication with the 
engine cooling system through the hose 2d, in all'positions 
ofadjustment of this valve. Furthermore, by virtueof 
.theabove arrangement the passage 34 will be placed into 
communication with the engine cooling system through 
:both the hose connections 26 and 28 with thevalve ‘58in 
“open” position for permitting the operations described 

l below. 

Thus, it 'is‘a particuiar featureof the present invention 
.that ‘the.elementstsettforth abovemay be arranged in such 
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a manner as to be adapted to be permanently set by cast 
ing or molding in a suitable plastic composition body 70, 
or the like, preferably as shown in Figs. 1, 2, 3 and 4. 
This member 70 will be provided with a recess 72 (Figs. 1 
and 2) for exposing a portion of the transparent'tube 10 
for the purpose of providing a transparent means through 
which the condition and rate of ?ow of the ?uid in the 
engine cooling system may be observed by an operator 
of the present device. 
The member 70 may be made in any suitable form pref 

erably provided with a planar bottom surface, as most 
clearly shown in Figs. 3 and 4, onto which may be affixed 
a hard rubber pad 74 having its bottom face serrated for 
the purpose of providing a supporting surface which will 
permit the present device as embodied within the body 70 
to be placed upon a planar work surface where it will re 
sist movement thereon due to the high coe?icient of fric 
tion of the rubber and the serrated face thereof during op 
eration of this particular form of the invention. 
A further feature is that in actual use according to the 

method of the invention, the hoses 26 and 28 may usually 
be simply connected to the engine 80 (Figs. 5, 6 and 8) 
by ?tting the hose 26 onto the heater water return con 
nection (not shown) generally provided in the engine 
water pump, and the hose 28 onto the heater inlet connec 
tion 82. For simplicity the hose 26 is schematically 
shown to be connected by means of a T connection 84 
to a radiator ?uid return hose connection 86 (Figs. 5, 6 
and 8). 

Thus, by virtue of the arrangement as embodied within 
the casing member 70, the selective admittance of water 
and air under pressure into various parts of the engine 80 
will be easily controlled as more particularly set forth here 
inafter simply by adjustment of the valves 50, 58 and 62 
without requiring any change in the existing arrangement 
of parts after the initial set up, and therefore resulting in 
considerable saving of the time required to recondition 
and test an engine cooling system. 
A water inlet connection 88 near the top of the radiator 

90 will communicate through a ?exible hose 91 with a 
thermostatic valve housing 92 ?tted onto the top of the 
engine 80 in a manner well known in the art (Figs. 5, 6 
and 8). At the bottom of the radiator 90 there is pro 
vided a radiator outlet connection 94 for establishing com 
munication, through the hose 86 with the water pump 98 
provided at the forward end portion of the engine for 
forced circulation of the coolant and ?ushing ?uid through 
the engine cooling system. 
As shown in Fig. 5, a thermostatic valve 102 is ?tted 

within the aforesaid housing 92 so that when the heat ' 
transfer ?uid in the engine water jacket 103 is heated to a 
certain predetermined temperature this valve will open to 
permit passage of this ?uid through the radiator in the 
usual manner. The water pump drive shaft is integrally 
connected to a fan belt pulley 104 and a fan 106 with the ’ 
fan belt being customarily driven by a pulley 108 mounted 
on. a shaft 110 that is powered by means of any suitable 
gear connection to the engine crankshaft. 

In operation as schematically indicated in Fig. 6, a cool 
ing system ?ushing operation will be accomplished by ?rst 
opening the circulation control valve 58 to permit by 
passing of the heat transfer ?uid in the engine through the 
hoses 26 and 28, and then admitting a controlled quantity 
of water under pressure into the engine cooling system 
through the valve 50 so as to maintain the temperature of 
the coolant ?uid high enough to keep the thermostatic 
valve 102 open, the excess ?uid during this ?ushing opera 
ion over?owing out of the radiator in the usual manner. 
The admittance of this above controlled quantity of water 
under pressure through the water valve 50 when in its 
slightly open position of adjustment will cause entry of 
water into the water jacket 103 (Fig. 5) wherein it will fol 
low various ?ow patterns and eventually will pass upwardly 
through the hose 91 into the radiator 90 and out. The 
system will simultaneously be purged with the pressurized 
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4 
air source by depressing the push-button of the air check 
valve 62 for the purpose of further agitating the coolant 
?uid ?owing through the cooling system to loosen and 
break up any encrustments formed on the walls thereof 
and any sediment, or the like, which may have settled 
therein. 
Another feature of the present invention is that 

changes in the adjustment of the water shut-off valve 50 
will vary the temperature of the coolant ?uid in the cool 
ing system of the engine to permit air purging thereof 
with variations in temperature by simple mechanical 
control procedures. This has proved to more effectively 
clean the cooling system by placing more foreign matter 
in suspension with the coolant ?uid for ?ushing out dur 
ing the reconditioning operation. 

After ?ushing in the above manner, the system will be 
easily reverse purged by simply closing the circulation 
control valve 58 as shown in Fig. 7 whereupon the ?ow 
of water through the ?exible conduit 26 will be cut off 
sothat by further opening of the valve 50 the engine 
temperature may be reduced su?iciently to close the ther 
mostatic by-pass valve 102. In this condition a purge of 
the system by pressurized air will automatically be ef 
fected in the direction of the hose 26 and up through 
the radiator 90 to further aid the cleaning process, the 
application of the air being employed for a sufficient 
duration to blow some water out of the radiator through 
the opening 112 and the hose 114 connected thereto so 
as to lower the level of the ?uid in the radiator to permit 
addition of a predetermined quantity of a special alkaline 
solution, after which the circulating valve 58 will be 
opened again for the purpose of permitting circulation of 
this solution for about 20 minutes at a temperature of 
about 170° F. under the in?uence of the pressure de 
veloped by the water pump 98, or until the change in the 
color of the solution indicates that the proper amount of 
chemical activity has occurred. This special alkaline 
solution may include an inhibited sodium or potassium 
hydroxide compound with an indicator and surface wet 
ting agent. The indicator will be a chemical agent which 
will react with the alkaline components in the solution to 
measure the degree of chemical activity of the latter with 
any foreign matter in the cooling system by the color 
change in the solution so that as it passes through the 
tube 10 it will be visually inspected during the recondi 
tioning operations to gauge the effectiveness thereof and 
for reasons set forth with more particularity hereinafter. 

After circulating the special alkaline solution in the 
above manner, the system will be ?ushed out with clear 
water in substantially the same manner as described 
above for the initial flushing stage. However, in this 
latter instance additional reversals of the direction of ?ow 
of the water may be required so that substantially all 
traces of the special alkaline solution will be removed 
from the cooling system perparatory to continuance of 
the operation. 
At this point some water will again be blown out of the 

cooling system to make room for the addition of a special 
acid solution through the radiator ?ller opening 112 and 
with the valve 58 open and valve 50 closed (Fig. 9) 
the ?uid in the system will again be circulated for about 
twenty minutes at a temperature of about 170° F. or 
until the change in color of the mixture indicates again 
that the proper amount of ‘chemical activity has occurred. 
The acid solution may include an inhibited hydrochloric 
or muriatic acid concentrate with a chemical activity in 
dicator and a surface active wetting agent. Then, the 
system will again be ?ushed with water to remove all 
traces of the acid solution, at which stage the cooling 
passages should be substantially free of all foreign mat 
ter with a resulting increase in the ef?ciency of engine 
operation. 
Upon completion of the aforesaid process and before 

any change is made in the mechanical arrangement, clear 
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Water will again be circulated through the cooling system 
and the device ‘70 with its circulating valve 58 in open 
position (Fig. 9) for the purpose of permitting visual 
monitoring of this water as it flows through the trans 
parent tube 1d. One large oval bubble ?lled with smoke 
formed in the water and passing intermittently through 
the tube 10 will indicate what is commonly termed a 
“blow-by” condition in the engine; that is, a burned head 
gasket or other condition permitting a leak between the 
combustion and head valve chambers whereby combus 
tion gases ‘escape into the cooling system. 
On the other hand, a chain of small interconnected 

oval bubbles ?owing through the tube 10 will indicate a 
.“creeping” head condition; that is, a head not sealed onto 
the engine block due to the retaining bolts having lost 
their required torque either as a result of engine vibra 
tion or warping of the head. However, a chain of small 
round bubbles ?owing through the tube 10 will indicate 
air leaks in the cooling system, in which event repairs 
may be made by the various chemical agents available for 
sealing such leaks. Then, after tightening the head bolts 
and effecting a chemical seal where air leaks are indi 
cated, further visual observation will indicate whether the 
trouble has been corrected, and if not, the need for more 
drastic measures will be apparent. 

Furthermore, it will be appreciated that a properly 
functioning thermostat will cause the circulation through 
the transparent tube lit to be slow when the coolant is 
cold and at full ?ow when it becomes hot for the reason 
that progressively higher temperatures cause the ther 
mostatic valve to become more fully open and thus pro 
gressively increase the quantity of coolant ?uid in circula 
tion as is well'known. Thus, if the rate of flow of the 
circulation of the water through the tube It) is observed 
not to follow this above pattern, it will indicate a poor or 
faulty thermostat which should be replaced. In the 
event of a worn water pump, the observer will note that 
the circulation of the coolant through the tube 10 will be 
good when the water is cold and will be slow or will stop 
when the water is hot. A loose fan belt will be indicated 
in the event that circulation of water through the trans 
parent tubular member 19 appears to be uneven as by 
passing therethrough in spurts event after the engine has 
become warmed up. 

Thus, it is believed to be apparent that a still further 
feature of devices made in accordance with the present 
invention is that relatively inexperienced garage person 
nel during the cooling system reconditioning operations 
may be able to locate and easily repair may defects which ,. 
may be in such systems as a result of mechanical defects 
in the engine, or else, to advise the engine owner as to 
speci?c repairs that may be needed to place the engine in 
good running order and thereby saving the owner what 
might otherwise be a costly repair. 

It will be appreciated that another feature of the pres— 
ent invention is that after the initial connections as in 
the manner noted above no further connections therewith 
need to be made during the cooling system ?ushing, 
cleaning, and analyzing procedures. Thus, there will 
result considerable savings in time and labor during 
reconditioning and trouble-shooting operations and for 
locating any possible defects is engine cooling systems 
which might cause a loss in e?iciency, or an inoperative 
condition. 

Therefore, while I have particularly described one form 
of the present invention, it will be appreciated by those 
skilled in the art that the invention is not so limited but 
that various modi?cations and changes may be made there 
in within the scope of the present invention and the fol 
.‘lowing claims. 

What is claimed is: 
l. A unitary coupling device, in combination with an 

engine cooling system, a supply of pressurized air, and 
.a supply of water under pressure, said device being ar 
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ranged for detachable connection ‘to the: ‘outer ends of 
a pair of hose members leading thereto from communi 
cation at their opposite ends at spaced points with the 
interior of said engine cooling system, a passageway pro 
vided through said device to establish communication 
between these outer ends of said ‘hose members, ‘first 
means at one end of said device communicating with said 
passageway therein for selective supply of said water under 
pressure therethrough, second means at the other end 
of said device also communicating with said passageway 
therein for selectively supplying said air under pressure 
therethrough, valve means interposed in said passageway 
at the juncture thereof with said second means for con 
trolling the ?ow of ?uid through the passageway, and a 
transparent wall portion being provided in the passageway 
so as to be integral therewith and being arranged to be 
visible from one side of said device for permitting visual 
inspection of the condition of the ?uid flowing through 
said passageway after circulation through the engine cool 
ing system. 

2. A unitary coupling device for use in ?ushing and 
analyzing engine ‘cooling systems, in combination with an 
engine cooling system, a supply of pressurized air, and 
a supply of water under pressure, said device having a 
?rst ?uid passage therethrough, said ?rst passage includ 
ing a transparent window portion substantially centrally 
thereof which is arranged to be visible from one side of 
said device to permit visual inspection of any ?uid pass— 
ing through said passage, a second fluid passage within 
said device extending from one end of said ?rst passage 
and out through a side of the device, a third passage within 
said device extending from the opposite end of said ?rst 
passage and out through a side of the device, the respective 
outlets of said passages being provided with detachable 
hose connection means, a pair of hose members being 
connected at the opposite ends of said ?rst passage and 
extending away therefrom for connection to the engine 
cooling system to establish communication therewith, said 
supply of pressurized water being connected to the outlet 
of said second ?uid passage, said supply of superatrnos 
pheric air being connected to the outlet of said third 
passage, an air check valve being embodied in said coup 
ling device third passage, a water shut-oi? valve being 
embodied in said coupling device in said second ?uid 
passage, and a circulation control valve being embodied 
in said coupling device at the juncture of said ?rst and 
third passages, said control valve having air by-pass means 
to permit passage of pressurized air through one of said 
hose members even when said circulation control valve 
is closed, whereby cleaning, ?ushing and cooling system 

‘ analysis will be accomplished without rearrangement of 
the connections prior to completion of the entire 
operation. ' 

3. A device for use in cleaning and analyzing engine 
cooling ‘systems comprising, in combination, an engine 

I cooling system, a supply of pressurized air, a supply of 
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Water under pressure, ?uid conduit means provided with 
a transparent central portion being ?tted at one ‘end there 
of to a ?uid circulation control valve having an upstanding 
stem portion, the opposite end of said fluid conduit means 
being ?tted to a T member, a pair of spaced substantially 
parallel tubular portions being provided to extend from 
said circulation control valve and said T member, re 
spectively, both being in communication with the interiors 
of their respective body portions and in substantially 
lateral relation to the stem portion of the former, said 
supply of pressurized air communicating with the‘tubular 
portion ?tted into said control valve, said supply of Water 
under pressure communicating with the other tubular 
portion, a spring-pressed air check valve ‘for selectively 
permitting controlled charges of pressurized air into the 
engine cooling ‘system through the interior passageways 
of said circulation control valve which will be arranged 
to permit passage of air in both directions through said 
control valve when in open ‘position and in only one 
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direction when said control valve is in closed position, a 
water shut-o? valve for selectively permitting ?ow of 
pressurized water into the engine cooling system, and a 
casing member, the aforesaid elements being arranged in 
substantially coplanar relation so that said casing will 
permanently embody the other elements, said casing hav 
ing a recess in its upper face to expose said transparent 
central portion of said ?uid conduit means to permit 
visual examination of the condition of the ?uid passing 
therethrough during an engine cooling system cleaning 
and analyzing operation. 

4. A unitary coupling device in combination with an 
engine cooling system, said device having a body mem 
ber provided with transparent ?uid conduit means therein 
having a medial portion thereof exposed to view at one 
side of said body member, the opposite ends of said con 
duit means having detachable connection means for com 
munication thereof with said engine cooling system, super 
atmospheric air supply means provided for communica 
tion through an air passage interiorly of said body mem 
ber which communicates with one end of said conduit 
means therein for selectively applying charges of air into 
the cooling system, a fluid circulation control valve being 
provided in said body member at the juncture of said air 
passage and transparent ?uid conduit means for controlling 
the ?ow of ?uid and pressurized air thereat, pressurized 
water supply means being provided for communication 
through a water passage in said body member which 
communicates with the opposite end of said transparent 
?uid conduit means therein for selectively supplying ?ush 
ing water into said engine cooling system. 

5. A composite engine ?ushing device, in combination 
with a source of ?uid under pressure, a source of air under 
pressure, and an engine having a coolant ?uid circulation 
system, said device including detachable connection means 
at its periphery for communication with the interior of 
said engine cooling ?uid circulation system and for se 
lectively channeling said pressurized ?uid and air there 
through for circulation in various flow patterns incidental 
to cleaning and analysis thereof, and transparent con 
nection means embodied within said device and being 
visible from exteriorly thereof for permitting visual obser 
vation of the rate of flow and the condition of the cooling 
system ?uid channeled through said device. 

6. A unitary coupling device, in combination with an 
engine cooling system, a supply of water under pressure, 
a supply of air under pressure, said device including spaced 
hose connection portions arranged for detachable con 
nection of the respective ends of a pair of hose members, 
each of said hose members leading thereto from connec 
tion at spaced points of said engine cooling system for 
communication with the interior thereof, a ?uid passage 
being provided through said device between said spaced 
hose connection portions, ?rst means in communication 
with one end of said ?uid passage for selectively supply 
ing said water under pressure therethrough, second means 
in communication with the other end of said ?uid passage 
for selectively supplying said air under pressure there 
through, valve means interposed in said ?uid passage 
at the juncture thereof with said second means for con 
trolling the ?ow of ?uid, and a transparent wall portion 
in said ?uid passage, said Wall portion being arranged to 
be visible from one side of said device for permitting 
visual inspection of the condition and rate of ?ow of the 
fluid in said ?uid passage. 

7. A composite engine cooling system coupling 
and test device, in combination with a coolant circu 
latory system of an engine, a pressurized air source, and 
a pressurized water source, said device including a ?uid 
passage therethrough having a transparent Wall portion 
intermediate the ends thereof to permit visual inspection 
of the condition of any ?uid passing beneath the inside 
face thereof, ?rst detachable connection means at oppo 
site ends of said ?uid passage for establishing communi 
cation With said coolant circulatory system of said engine, 

10 

8 
and second detachable connection means being in com 
munication with said ?uid passage and said pressurized 
air and water sources, and valve means in association with 
said second connection means for selective injection of 
air and water into said coolant circulatory system inci 
dental to maintanenace of circulation therein, whereby 
cleaning, flushing and testing of said system will be ac 
complished without rearrangement of the device after the 
initial set up. 

8. A unitary coupling and test device in combination 
, with a coolant circulatory system of an engine, said device 
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comprising a body member having a ?uid passage there 
through, a wall portion of said body member intermediate 
the ends of said ?uid passage forming a part thereof and 
being transparent, detachable connection means at the op 
posite ends of said ?uid passage being in communication 
with said coolant circulatory system of said engine, super 
atmospheric air supply means provided for communica 
tion through an air passage interiorly of said body mem 
ber which communicates with one side of said ?uid pas 
sage therein for selectively applying charges of air there 
in, a ?uid circulation control valve being provided in ‘said 
body member at the juncture of said air passage and said 
?uid passage for controlling the ?ow of ?uid and pres 
surized air thereat, pressurized water supply means being 
provided for communication through a water passage in 
said body member which communicates with the opposite 
side of said ?uid passage for selectively supplying ?ushing 
water into said circulatory system of said engine. 

9. A composite engine cooling system coupling and test 
device in combination with a source of air and ?uid under 
pressure, and an engine having a ?uid cooling system, said 
device including detachable connection means at its pe 
riphery for communication with the interior of said engine 
cooling system and for selectively channeling ?uid and air 
therethrough for circulation in various ?ow patterns inci 
dental to cleaning and analysis thereof, a ?uid passageway 
being provided to channel said air and ?uid under pres 
sure between said connections, said passageway having a 
transparent wall portion visible from, exteriorly of said 
device for permitting visual observation of the rate of ?ow \ 
and the condition of the cooling system ?uid in the engine, 
and means, for selectively controlling the flow of said air 
and water through said passageway, whereby all ?ushing 
and testing operations in cleaning an engine cooling sys 
tem may be performed without requiring any changes or 
rearrangement of said device after the initial set up. 

10. An improved method of reconditioning the cooling 
system of an internal combustion engine having a radiator 
to which the ?ow of coolant ?uid is ‘controlled by a 
thermostatic valve, the method including regulating the 
temperature of the coolant ?uid by admitting a controlled 
supply of water at one side of the thermostatic valve, then 
periodically injecting charges of pressurized air into parts 
of the cooling system at opposite sides of the valve with 
variations in the coolant ?uid temperature for purging 
this coolant to loosen and break up any encrustments and 
sediment which may have formed in various parts of the 
system, then automatically directing the ?ow of pressurized 
air charges through the radiator as a result of admitting 
su?icient water to lower the coolant temperature to a 
point where the thermostatic valve will close, then adding 
chemical solutions to the coolant ?uid and circulating the 
mixture through the system for cleaning thereof, and 

' then ?ushing the system with water and purging in the . 
above manner to complete the cleaning operation. 

11. An improved method of reconditioning an internal 
combustion engine cooling system placed in communica 
tion with a radiator to which the ?ow of engine coolant 
?uid is regulated by a thermostatic valve, the method 
including detachably connecting an external source of 
both water and pressurized air for selective communica 
tion with the engine cooling system at opposite sides of 
the thermostatic valve, respectively; these sources, to 
gether with the engine coolant ?uid being selectively 
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channeled through a transparent ?uid passage for permit 
ting visual inspection of the condition of the ?uid passing 
therethrough; then admitting a controlled quantity of 
the water source to ?ush the cooling system and thereby 
varying the temperature of the coolant ?uid therein, then 
periodically injecting charges of pressurized air with the 
variations in temperature to purge the system for me 
chanically loosening any encrustments or sediment formed 
therein, then admitting su?icient water to lower the tem 
perature for closing the thermostatic valve and auto 
matically causing a reverse purge of the system by further 
injection of pressurized air and then also blowing out 
'?uid through the top of the radiator as a resutl thereof, 
then shutting o? said sources and adding to the radiator 
an inhibited alkaline solution containing a chemical ac 
tivity indicator and a surface active wetting agent and 
circulating the resulting mixture throughout the’cooling 
system, then ?ushing, purging, and again blowing out fluid 
from the radiator, then again shutting off the external 
Water and air sources and adding an inhibited acid solu 
tion containing a chemical activity indicator and a sur 
face active wetting agent into the radiator and circulating 
the resulting mixture through the cooling system, then 
again ?ushing and purging in the above manner, and 
monitoring the operations by observing the condition of 
the ?uid by-passed through said ?uid passage to deter 
mine the progress at various stages of the reconditioning 
process. 

12. An improved method of reconditioning an internal 
combustion engine cooling system having a radiator, a 
water pump, a radiator outlet hose connection from the 
bottom of the radiator to said pump, a ?uid inlet radiator 
hose connection at the top of the radiator leading to the 
engine, a thermostatic valve located in said ?uid~inlet 
radiator hose for controlling the ?ow of coolant ?uid 
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therethrough, and a pair of water heater hose connections, 
the method including establishing communicaton between 
said water heater hose connections through a transparent 
?uid passage for permitting visual inspection of the cool~ 
ant ?uid by-passed therethrough for gaging the condition 
of the system, then selectively admitting external sources 
of water and pressurized air in either or both directions 
through said ?ushing hose, the supply of water being 
controlled to vary the temperature of the ?uid in the 
engine while the pressurized air will be injected with 
such temperature variations to purge the system for me 
chanically loosening and breaking up any foreign matter 
therein, then admitting su?icient water to lower the 
coolant ?uid temperature to a point where the thermo 
static valve will automatically shut oil the supply of 
water to the radiator, then reverse purging the system 
by injecting charges of air into the ?ushing hose in the 
direction of the radiator and thereby also blowing coolant 
?uid and any'foreign matter in suspension therein out of 
the radiator, and then adding chemical solutions into the 
cooling system and repeating the above operations for 
?ushing thereof to complete the cleaning operation. 
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