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4 Claims. 
1. 

The present invention relates to a machine for 
cleaning radiators of internal combustion en 
gines or other such tubular or cellular struc 
tures. More particularly, the present invention 
provides a novel apparatus, which may be en 
ployed to clean a radiator by employing the liquid 
in the radiator as the cleansing agent or by en 
ploying a cleaning liquid from an outside source. 
Another object of the present invention is to 

provide a novel apparatuS, which may be en 
ployed for subjecting the radiator and the liquid 
contents of the radiator to several types of treat 
ment, successively, each aiming to remove ob 
structions in the paSSages and to clean the ra 
diator; the Several types of treatment cooper 
atting to remove all obstructions therein and to 
clean the radiator thoroughly. 
The several types of treatment include Sub 

jecting the liquid in the radiator to pulsation by 
quick, successive Suction and compression al 
ternations; causing the liquid to oscillate or 
vibrate, thereby subjecting the solids adhering 
to the Walls in the passages to quick Successive 
Shocks, causing them to dislodge. 
Another type of treatment of the radiator is 

to cause its fluid to circulate rapidly through 
the radiator in one direction for a desired period 
of time and then to reverse the direction of cir 
culation for a desired period. Still another 
treatment is to circulate through the radiator 
a suitable cleaning fluid in one direction or the 
Other. 
The essential object of the present invention 

is to provide a simple, rugged, inexpensive ap 
paratus which may be employed for subjecting : 
the radiator to the above Series of treatments 
with facility, the type of treatment being deter 
mained merely by the manipulation of valves. 
A preferred embodiment of the present inven 

tion is illustrated in the accompanying drawings 
and described in the following specification; it 
being understood that variations thereof falling 
Within the Scope of the principle of the inven 
tion and of the appended claims Will be appar 
ent to persons skilled in the art. 

in the diaWingS: 
Figure 1 is a front view of the apparatus emi 

bodying the invention. 
Figure 2 is a side view thereof. 
Figure 3 is a diagrammatic illustration of the 

apparatus when it is employed for subjecting 
the radiator liquid to preSSure pulsations. 

Figure 4 illustrates the apparatus when en 
ployed for circulating the radiator fluid there 
through upward through the radiator, 
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Figure 5 illustrates the apparatus circulating 
the radiator fluid downward through the ira 
diator. 

In the drawings, the wheeled frame With 
its handle renders the entire apparatus port 
able. Table top 2 supports the electric motor 
3 which transmits its power to the drive wheel 
4 by the belt t5. By reduction gearing 6 and 

| the power of the motor is transmitted to the 
shaft 8 which rotates at a much reduced rate. 
The pitman 9 and connecting rod 2 transmit 
the rotary power of the shaft f8 to the piston 
rod 2 of the reciprocating pump 22 supported in 
the frame on the braces 23 and 24. The 
guard plate 25 encloses the reduction gearing. 

All the operations and the several types of 
treatments, to which the radiator is Subjected 
by the present apparatus are all effected by 
reciprocating pump 22 which is shown diagram 
matically in Figures 3, 4 and 5 as comprising the 
cylinder 26 and piston 2. The limits of recipro 
cation of the piston 2 are roughly indicated by 
the dotted lines in Figure 3. 
The closed botton 28 of the cylinder 26 is pro 

vided with three openings and pipes or conduits 
3, 32 and 33 are connected to these openings 
and are provided with valves 4, 42 and 43, re 
spectively. The pipes 3 and 32 connect with 
pipe 34, which has valve 44. Pipe 33 leads to 
glass chamber 38, and, through the chamber, 
pipe 33 connects with pipe 35 which has valve 
45. Pipes 34 and 35 are preferably parallel. 
Pipe 36 with its valve 46 cross connects parallel 
pipes 35 and 35 below the valves 44 and A5, while 
pipe 37 with its valve 47 forms another cross 
connection between pipes 34 and 35 above valves 
44 and 45. The lower ends of pipes 34 and 35. 
have valves 48 and 49, respectively, and these 
ends inay be connected to a tank of cleaning fluid 
50 as shown in Figure 5. A hose 5 connects 
one end of pipe 37 to the top of the radiator and 
hose 52 connects pipe 36 to the lower end of the 
radiator, schematically illustrated at 53. 

Pipe 3 is provided with a check Valve 54 ar 
ranged to open on the upstroke and close on the 
downstroke; and pipe 33 has check valve 55 ar 
ranged to open on the downstroke and close on 
the upstroke. 
Thus the present apparatus comprises essen 

tially a reciprocating pump with three conduits 
connected to the cylinder all on the Sane side 
of the piston; together With valves and connec 
tions with the radiator so that by closing some 
and opening other valves the radiator may be 
subjected to any desired treatment or it may be 
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Subjected to all the desired treatmentS in Suc 
ceSSion. 

Figure 3 illustrates the condition of the valves 
when it is desired to subject the radiator to pull 
sation by the rapid alternation of compressions 
and suction. In this figure and in the remaining 
schematic figures the open valves are designated 
O, and are further indicated by the dotted line 
in the direction of its pipe and the closed valves 
are designated Cand are further indicated cloS8d 
by the dotted line across the direction of the pipe. 

In Figure 3 valves A2 and 44 are open and all 
remaining valves are closed. Communication, 
therefore, exists between the top of the radiator 
53 and the pump, while the botton of the radia 
tor is sealed off by the closed valves-45,-46 and 
49. When the pump 22 is set into operation the 
liquid in the radiator is set into more or less 
violent oscillation and vibration by the pulsa 
tion of preSSure created by the pump. The hose 
5 is preferably free of liquid and if desired the 
radiator has an air Space at the top. The down 
stroke of the pump will subject the liquid in the 
radiator to pressure as shown by the Solid arrows 
along the pipes 32 and 34 and hose 5A. The up 
stroke of the piston 2 subjects the radiator to 
Suction as shown by the dotted arrows. This 
streatment may be conducted as long as desired. 
The rapid pressure pulsations will serve to loosen 
any solid matter or any obstructions adhering to 
the Walls of the radiator. 
With the waives set respectively as shown in 

Figure 3, the pressure pulsation or to and fro 
Surge of the cleansing liquid is directed to the 
top side of the radiator. By closing the valve 44 
and opening the valve 66, such pressure pulsa 
tion or surge is directed to the bottom of the radii 
ator by way of the conduits 38 and 52. Thus, the 
radiator may be subjected to Surging action of 
the liquid Successively directed to opposite sides : 
thereof. 

Figure 4 shows the arrangement of valves for 
circulating the liquid in the radiator upwardly. 
For this operation valves A, 43, 44 and 45 are 
open and the remaining valves are closed. With ; 
the aid of the check valves 54, 55, the pump .22 
draws liquid from the top of the radiator through 
hose 5 and pipes 34 and 3, on the upstroke; on 
the downstroke the liquid is returned to the bot 
ton of the radiator through the pipes 33, glass 
chamber 40, pipe 35 and hose 52. 
When the valves are arranged as Shown in 

Figure 5, the liquid in the radiator is circulated 
downwardly through the radiator. In this ar 
rangement valves 41, 43, 48 and 32 are open and st 
the remaining valves are closed. On the upstroke 
liquid is drawn from the botton of the radiator 
through hose 52 and pipes 36, 34 and 3. On the 
downstroke the liquid is pumped into the top of 
the radiator through pipe 33, chamber it, pipes 
35 and 37 and hose 5. 
When it is desired to circulate cleaning fluid 

through the radiator from the tank 59, Valves 52, 
44, 45 and d6 are closed and valves 4, 43, 5, 48, 
'49 are opened. In this arrangement the intake 
or upstroke of the pump draws liquid from the 
bottom of the radiator through hose 52, pipe 35 
through tank 53 which contains clear Sing fluid, 
and through pipe 3 into the pump. During the 
downstroke or the discharge Stroke the cleaning 
fluid is discharged through pipe 33, chamber 30, 
pipes 35, 37 and hose 5 into the top of the radia 
tor. - 

The conduits 36 and 3 and portions of the 
conduits 34 and .35 Will.be. Seen: as forming a 
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4. 
four arm circuit, each arm having a valve. Op 
posing corners or diametrically opposite points 
in the circuit are connected directly to the radia 
tor, one to the top, the other to the bottom of 
the radiator. The other pair of opposite corners 
of the circuit are connected through valves 4 
and 43 to the pump 22. To control the direction 
of circulation of the liquid in the radiator it is 
-only necessary to close: one, pair of opposed valves, 
36, it and open the other pair of opposed valves 
3, 45 in the circuit; and to reverse the direction 

of flow, open the one pair, 4.6, 47 and close the 
other pair of opposed valves, 44, 45. 
The oppositely acting check valves 54, 55 as 

sociated with inanual valves A, 43, prevent re 
- versal of flow in the pump when the water is 
being circulated. 
What is claimed as new and useful is: 
i. In an apparatus for flushing and cleaning 

radiators and the like, a reciprocating pump hav 
ing a cylinder adapted to alternately force from 
and draw into the cylinder a radiator cleansing 
liquid, said cylinder being provided in the head 
theireof With a pair of ports for unidirectional 
ilow of the liquid into and out of said cylinder 
and with a Single auxiliary port from which the 
liquid may be alternately forced from and drawn 
into the cylinder, a liquid-receiving vessel having 
entrance and exit ports, a first coinduit extend 
ing between one of Said unidirectional illow ports 
of the cylinder and the entrance port of Said ves 
sel, a second conduit extending froin the other 
of said unidirectional flow ports of the cylinder, a 
third conduit extending from Said single auxiliary 
port of the cylinder for conntnication with Said 
second conduit at a connecting point removed 
from Said auxiliary port, an extension conduit 
leading fron said connecting point to the exit 
port Gf Said vessel, a branch conduit connected 
in parallel relation to said extension conduit, a 
pair of spaced waives in Said branch conduit, a 
second pair of Spaced valves in Said extension 
conduit, an outlet for said branch conduit lo 
cated between the Spaced valves theireof, and an 
gutlet for said extension conduit located between 
the spaced valves thereof, said outlets being 
adapted respectively for connection to opposite 
eiids of the radiator to be flushed. 

2. in an apparatus for flushing and cleaning 
radiators and the like, a reciprocating pump 
having a cylinder adapted to alternately force 
from and draw into the cylinder a radiator cleans 
ing liquid, said cylinder being provided in the 
head thereof with a pair of ports for unidirec 
tional flow of the liquid into aid out of Said cyi 
inder and with a single auxiliary port from which 
the liquid may be alternately forced from and 
drawn into the cylinder, a liquid-receiving vessel 
having entrance and exit ports, a first conduit 
extending between One of Said unidirectional 
flow ports of the cylinder and the entrance port 
of said vessel, a second conduit extending from 
the other of said unidirectional flow ports of 
the cylinder, a third conduit extending from said 
single auxiliary port of the cylinder for com 
inunication with said second conduit at a con 
necting point removed from Said auxiliary port, 
an extension conduit leading from Said connect 
ing point to the exit port of said vessel, a branch 
conduit connected in parallel relation to Said ex 
tension conduit, a pair of Spaced Valves in Said 
branch conduit, a Second pair of spaced Valves in 
said extension conduit, an outlet for said branch 
conduit located between the spaced valves thereof, 
and an outlet for Said extension conduit located 
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between the spaced valves thereof, said outlets 
being adapted respectively for connection to op 
posite ends of the radiator to be flushed, Said 
apparatus being operative upon Selective opening 
and closing of said valves to alternatively effect 
to and fro Surging of liquid from the pump to 
either of said opposite ends of the radiator, or 
unidirectional flow of liquid through the radiator 
in either of two opposite directions. 

3. In an apparatus of the character defined 
in claim 1 wherein said first and Second conduits 
are each provided with check valves for insur 
ing unidirectional circulation of liquid through 
the pump and radiator. 

4. In an apparatus of the character defined in 
claim 1 wherein said first, Second and third con 
duits are respectively provided with valves se 
lectively operable to render the apparatus ef 
fective either for Surging of the liquid to and 
from the radiator, or for unidirectional flow of 20 
the liquid through the radiator. 
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