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ceeding 180° and on an average much lower. -

~ system, removal of the deposits by a static or

" will not remove scale but merely forms an open-
- ing therethrough.

- of scale is roughly estimated as about ¥; that of
 which radiator tubes are most commonly

o scale. An aqueous solution of a solvent such as
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‘This invention relates to the cleaning of rad:l-

~ ators and the like and more particularly ta- g, -

method of, and apparatus for. removnig acaie
rust, sediment and other foreign- matter fl:om

- the interior of thin walled circulatioh passages.. 5
-f'.f_,be obvious that where delivery is restricted and
1the pressuié . rises, -much higher temperatures

such as those of the radiator of an automobﬂc
cooling system.

The internal coating collected | in time upon
the inner surface of such passages matenally
rediices the efficiency of the radiator and in'many’ ‘*1 0
cases will either completely clog a ‘tube or S0
reduce its diameter at points that the flow is-.
very slight and is easily checked by: ambient
foreign matter that would pass freely through

L}
E
R
. - .

o thrbugh the radtator “The fuld is heated be-“

" tween the pump and radiator by an apparatus
capablc of imparting heat thereto at a rate such

-that’ the fuid ‘at maximum delivery will reach

the radiator at or near its boiling point. It will

. result’ (approximatel.v 350° P. at 15 pounds).
. -Where: the scale and consequent constriction is
-slfght and- the flow rzte high the solvent and
-abraswe action is increased and the scale is
rapid;ly removed Izi:-.\,ri.'.innla.rlz«;r since the tempera-
~ ture of: the. ﬁuld of the solution will cause ex-
" pansion of. thé tube resulting in its separation

8 clean tube. This deposit or scale is’ g .. hard 1" from the ecale, WhICh a8 hereinbefore noted has

- brittle skin composed mainly of calcium, mag-,.,:

nesium, and silicates mingled with oxides of the -
metals forming the cooling system. In an auto- - -
mobile radiastor the deposit is heaviest at the

upper or entrance ends of the tubes decreasing 20.

in thickness progressively toward the bottom of
the tubes and often absent near the lower ends
thereof. It is formed at temperatures rarely ex~

While soluble by certain chemicals having little 28
or no effect on the materials of the circulation

even & circulated chemical solution is a lengthy

. and uncertain process and in the only practical
- method using such a solution, with which I am

familiar involves in many cases the removal of 30

‘one header of the radiator and displacement of

 the scale by forcing a rod through the clogged
- tubes, a procedure that obviously will often

damage the tubes. FPurthermore such procedure a5

In accordance with my invention I utilize the '
difference in these deposits and the thin metal |
walls of the passage (the coefficient of expansion 40
steel and % that of brass, the materials from
formed) as an important factor in removing the

oxalic acid containing a finely divided abrasive

| ' - circulated through the tubes, at a tempera-
“tufe dependent on the speed of its delivery from

the tubes and rismg as the sneed of delivery

- lowers. A radiator with clean tubes is capable 50

of passing 40 gallons of solution per minute.
Delivery of this amount of the solution is made
to the lower header of a radiator by a pump
capable of developi.ng approximately 15 pounds
pressure when. the flow is suﬁclently restricted 55

~‘ been formed-at muech lower temperatures.

- In the case of badly obstructed tubes the effort

:of the pump - to deliver its normal output in-

creases the pressure and the slower passage

: through the heater causes the fluid to enter the
tubes: at much.. higher temperatures and the ex-
" tent - of separation .of the tube and scale is
“greater, allowing the solution angd its suspended
“abrasive to, more readily attack.the scale. Sinee
‘the scale is initially attacked at its weakest point
.1t i§° soon broken away at this point. Scale
: particles are not removed from the eolutlon but
 ‘broken .dowh - and retained therein -as ‘atided

abraawe.. This breakdown is attained partlally

| through attrition through impact -in the pump,

which is preferably of the centrifugal type, and
through impact again the scale remaining on
the walls of the tube. Obviously the expansion

separation may be accelerated by heat insulating

the radiator during the cleaning operation.
The ahove process . can be carried out by a

- very compact apparatus which may he readily
~ and cheaply produced and which is so easily

operated and 50 nearly sutomatie in its opera-
tion that labor costs are kept at a minimum.

’ Such an apparatus is illustrated in the accom-
panying drawings wherein: |

Figure 1 is a side elevation' of the apparatus
Figure 2 is a front elevation thereof, and -

Figure 3 is a diagrammatic illustration of the
“circulation system provided by the apparatus.

Referring now more. particularly to the draw-

ings, the numeral s deeignates & support pref-

erably mounted upon. casters t1 and of light but

rigid construction. Mounted upon this support
are & solution tank 2, a motor driven centrifugal
- pump {3, & solution heater (4, and a drain tray
{8, the latter in turn mcuntmg supports -6 for

the reception of the lower end of the radiator R

which is to be cleaned,
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Tank {2 is preferably of the semi-sealed type
and has inlets 11, 18, and 19, comprising respec-
tively a filling inlet, an inlet for receiving the

main discharge from radiator R, and an inlet
for receiving liquid from tray 8. It is further
provided with a discharge pipe 20 communicating
with the inlet of pump (3. All of inlets (7, I8,
and (9 are in the form of tubes having their
lower ends opening into the tank below the liguid
level maintained therein during cleaning opera-

tions whereby to avoid excessive foaming of the

treating solution. |

Pump 13 is, as previously noted, a centrifugal
pump and is of that type of centrifugal generally
known as a ‘“‘slip” pump i. e. a pump which when
confronted with a given head simply churns the
pumped fiuld passing only enough thereof to
maintain such pressure. Practically it should
also.have the characteristics of the ordinary cen-
trifugal “sand pump” having impeller blades
capable of withstanding not only the erosive ac-
tion of the abrasive contained in the circulated
solution but likewise the impact and erosion of
scale particles separated from the tubes during
the cleaning operation. A pump of this type cap-
able of delivering 42 gallons of the cleaning solu-
tion per minute and of developing {5 pounds
gauge pressure as a maximum is ordinarily satis-
factory for use with standard radiators of auto-
mobile or truck cooling systems. Reduction of
the amount of fluid delivered by the pump may
of course be effected by a valve 21 arranged in
the intake connection 20. |

‘Heater {4 may be of any suitable type a gas
~ heater being at present shown. The capacity of

this heater must be such that when the maxi-
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~and polish the tubes surfaces.

4
pound) of oxalic acid and ¥; 1b. (one-third
pound) of brick dust or similar abrasive. The

radiator is placed on tray I5, connected to the
connection 22 and inlet 18 of tank 12, jacketed,

and secured to braces 31. Pump | 3 is then
started and heater {4 placed in operation. If
the tubes T of the radiator are badly clogged this

will be indicated by pressure and temperature -

rises in the connection 22. As the tubes T clear
the pressure will drop and when the known low
pressure is read on gauge 24 the radiator is clean.
Continuing circulation for a short time will scour
It will be seen
that no skill is necessary to operation and that
constant attendance is unnecessary, an occa-
sional inspection of the thermometer and gauge
being sufficient. |

Since bhoth the method and apparatus are cap-

~able of modification without departing from the

spirit of my invention I do not wish to be under-
stood as limiting myself to those descnbed eX-
cept as hereinafter claimed.

I claim:

1. The method of removing deposits of scale
and the like from the inner surfaces of thin
walled heat transfer circulation passages com-
prising, making attempted delivery through the
passages of an amount of a scale dissolving solu-
tion under increased pressure and containing
elements contributing to the removal of said de-
posits equal to the capacity of the passages when
clean, and heating the solution between the

point where the pressure thereof is increased and

the passages at a rate such that said fluid when

; delivered to the passages at such capacity is ap-

- proximately at least at its boiling point.

mum amount of the cleaning fluid is being de-

livered through connection 22 the fluid is main-
tained at or about its hoiling point. 'The heater
should also be arranged to eliminate heat losses
and to this end the connections 22 to the radiator
R is made as short as possible.
tion 22 I provide a thermometer 23 and a pres-
- sure gauge 24 for purposes presently to appear.
- Tray 19 functions as a support for the radia-
- tor R and as a means for returning to tank 12 any
leekage from radiator R and discharge from the
overflow pipe (not shown) with which such ra-
-diators are usually provided. It is arranged
above tank 12 and at the greatest convenient
height to insure the maximum possible head
pressure against pump 13. Supports (6 may be
wooden bars notched at 25 to receive the tray
walls and form a seat receiving the lower header
26 of the radiator R. Plexible connections 27
and 28 are used to connect the connection 22 and
“inlet 18 of tank 12 to the lower and upper head-
~ers 26 and 29 of the radiator.

40

In the connec-

49
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Support 10 includes a suitable means for main-

taining radiator R in a vertical position. In the
present instance the framework of the support is
‘shown as including vertical members 30 project-

ing upwardly at opposite sides of tray (5 and

‘having adjacent their upper ends a brace 31 and
flexible element 32 for confining the radiator R.
A heat insulating jacket 33 of any suitable con-
struction is provided for shielding the radiator
from the ambient atmosphere. An outlet valve
- 34 is in connection 22 for the connection of a
branch tubing 35 to enable use of the system in
other cleaning operations. Support {0 may in-

60

2. The method of removing deposits of scale
and the like from the inner surfaces of thin
walled heat transfer circulation passages com-
prising, making attempted delivery through the
passages of an amount of scale dissolving solu-
tion under increased pressure and containing
elements contributing to the removal of said de-
posits equal to the capacity of the passages when

clean, inhibiting heat transfer from said pas-

sages and heating the solution between the point
where the pressure thereof is increased and the
passages at least at g rate such that said fluid

‘when delivered to the passages at such capacity

is approximately at its boiling point.
3. The method of removing deposits of scale

e,nd the like from the inner surfaces of thin
walled heat transfer circulation passages com-

prising, making attempted delivery through the
passages of an amount of a scale dissolving solu-
tion under increased pressure and containing
elements contributing to the removal of said de-

posits equal to the capacity of the tubes when

clean, heating the solution between the point

where the pressure thereof is increased and the

passages at a rate such that said fluid when de-

~ livered at such capacity is approximately at at

~ least its boiling point, and terminating delivery

65

clude g tray 36 for the reception of accessories. -

In use of apparatus of this character the tank
12 is charged with the desired amount of the

‘solution, for example, one containing 1 Ib. (one

S ATE A
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of the solution to the passages when the pres-

~sure of the delivered fluid arrives at a predeter-
mined minimum.
4, The method of removing deposits of scale

and the like from the inner surfaces of thin

walled heat transfer circulation passages com-

prising, making attempted delivery by pressure

creating means of a solution of g solvent of the

deposit to the outlet of the passages at a rate
equal to the capacity of the passages when clean,
hm1t1ng the pressure of delivery of the solution

to that of predetermined safe ra.te for the pas~ -

i i



 boiling point, ang terminating

~ end of said pump by

- tion to said one port
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Sages, applying heat between said pressure creat-
Ing means and the point of delivery to the pas-
sages to all of the fluid delivered by said means
to the passages at a rate such as when the
solution is delivered to the passages in amounts
approximating the rated capacity of the pas-
sages the solution is at least at its approximate
_ delivery of the
solution when the pressure of the solution gs de-

livered to the passages is at g predetermined min-

0. Apparatus for cleaning scale deposits and
the like from the interiors of motor vehicle radi-
ators having thin walled tubes and inlet and out-
let ports arranged respectively near the upper

-and lower ends of said radiators, said apparatus
comprising in combination, a tank adapted to
~ Contain a quantity of scale solvent solution, a
pump connected to saigd tank by a conduit, a
heater for said solution connected to the inlet
8 conduit, g jacket arranged
Yo enclose a radiator to be cleaned, a conduit ex-
tending between the outlet end of said heater and
sald jacket and arranged to be connected to one
port of said radiator, and another conduit ex-
tending between said jacket and said tank, one
énd of the former conduit being arranged to be
~ ctonnected to the other port of said radiator,
‘Whereby upon said pump being operated said
apparatus will function to deliver heated solu-
of said radiator and upon
meeting obstruction to passage within said radi-
ator tubes pressure will be developed within said
heater and former conduit and thereby increase
the temperature of said solution therein. |

6. The apparatus set forth in claim 5 further
including a tray adjacent the bottom of said
Jacket, said radiator being positionable above

Sald tray, and a drain extending from said tray
to said tank,

10
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and the major axis

6
7. The apparatus set forth in claim 5 further
including supporting
in the lower portion

erable to hold said radiator upon said support.

8. The apparatus set forth in claim 5 further
characterized by said jacket being larger than
but conforming generally in shape to g radiator
of said jacket being arranged
vertically when in use, one wall of said jacket
being apertured to receive said conduits con-
nectible to said ports of sald radiator and frame

Means engageable with said Jacket to support
it as aforesaid.

ACQUILLA R. RUTH.
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