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This invention relatesto apparatus for Wash 
ing through articles for the purpose of cleaning 
them and more particularly deals With appa 
ratus for Surgeorreverseflow through radiatorS, 
dish Washers, partS Washers orany device Which 
needs fluid fioW for cleaning the Same. The 3p 
paratus contemplated mayalso be used forsiudg 
ing orde-scaling combustion engines, tranSais 
Sionsor differentials. 
The main object of the present invention is to 

provide a novel and improvedi device embodying 
an apparatus for surge Washing alternately i 
both directions through articles Such as above 
enumerated. 
Another object of the invention is to provide 

Such a device in Which the reverse cycle changeS 
automatically to give rapid and efficient Opera 
ation. 
Another object of the invention is to pl'OVide 

a two-way surge washer of the type indicated 
Which not only automatically reverSeSitS direc 
tional flow but also start:S operating atl 
tomatically and continues to function urtil stopped. 
A further object of the invention is to pro 

vide a Washing apparatus as indicated Which may 
be pre-setto give various rates of cycle change3 
and thereby to obtain surges of longer or shorter 
duration through the article being Washed. 
A still further object of the invention is to 

provide apparatus of the character indicated 
which is arranged as a unitary device adapted 
to be portable for ready conveyance to station 
ary articles to be Washed. 
This inventionalso hasforits object:S to pro 

vide suchi means that are positive in operation, 
convenient in use, easily installed in a Working 
position and easily disconnected therefrom, 
economical of manufacture, relatively simple, and 
of general superiority and serviceability. 
The inventionalso comprises novel details of 

construction and novel combinations and ar 
rangements of parts, which Willmore fully ap 
pear in the course of the following description, 
However, the drawings merely show and the fol 
lowing description merely describes one embodi 
ment of the present invention, Which is given by 
way of illustration or example only. 

In the drawings, like reference characters deS 
ignate similar parts in the several views. Fig. 1 is a semi-diagrammatic view half in 
elevation and half in section of a unitary device 
embodying the apparatus of the present inven 
tion. 

Fig. 2 is an enlarged cross-sectional view aS 
taken on the line2-2 of Fig. 1. 
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2 
The apparatus Whichisillustrated comprises, 

generaliy, a base 5 Which is adapted to be sup 
ported On caster Wheels in a conventional man 
ner; a pair of similartanks 8 and Arnounted on the 
base 5; pre-Settable liquid level control means.3 in 
eachtank; a flow pipe 9 in eachtankeach having 
an outer connection to an article fºtobe fiushed 
by the present apparatus; a diaphragm controlled 
Valvei i connected between each of Said means 
8 anda pneumatic pressure source Such as a pres 
Sure regulating and reducing valve 2; and a vent 
ing valve i 3 operatively associated with each valve 
i i for effecting alternate venting or release of 
preSSure in the tanks 6 and . 
Inasmuch as the tanks 6 and 7 and the appa 

ratus connected to each are identical, only one 
needbe described. The reference numbersto the 
part:S associated With tank7 are identified by the letterºgº 
The tank comprises a Cylinder of Suitable 

capacity and provided Withan air-tight cover 5. 
The latter, preferably, is provided with a plug 3 
Sealingan inlet f through Whichthe tank6 may 
be filledi With a Suitable clearning fluid. A Suitable 
drain for the tank may be proyided in a con 
Ventional manner. 
The liquid level controlineans 8 in tank G is 

shown as comprising a vertical pipe 8 carriedby 
the cover 5 and extending longitudinally as at 2) 
into the tank to a point adiacent the bottom 
thereof. An upper extension 9 of Said pipe is 
also provided. The pipe 2 is provided With a 
series of Spaced openings2, 22, 23,24 and 25, each 
having a different angular disposition. A con 
nection 26 isprovided in the pipe 20 adiacent the 
cover 5 and a connection 2 to the pipe 9 is also provided. 
Asleeve or pipe 28 is fitted in the pipe 20 and 

a rotatable connection 29 havinga manual handle 
3 extends through a sealed end 3 of the pipe 8 
and is connected topipe 28. The latter is open 
at the bottom and provided With a series of ver 
tically aligned Spacedholes 32, one in horizonta 
alignment With each hole 24, 22, 23, 24 and 25. 
Because of the different'angular dispositions of 
the latter holes, only one hole 32 canbe placed 
in register Withone of the holes 24, 22, 23,24 and 
23 at a time. Suitable nanipulation of handle 3 
can effect this adjustiment to communicate th 
interior of pipe 28 With the interior of tank 6 at: 

, different levels Of Said tank. 
The flow pipe 9 has a portion 33 in the tank 

generally coextensive With the pipe 2), Said por 
tion 33 near its bottom being provided With a 
Spring loaded check Valve 3 Which checks flow 
doWnWard through the bottom of the pipe but 
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opens forupward flow by a pressure on the liquid 
in the tank. The connection 26 connects to the 
pipe portion 33 beneath and adiacent to the cover 
5 and a SWing check 35 in said connection per 
mitsfioW only from pipe 33 topipe 8. 
The pipe 9 has an outer extension 36 in Which 

is embodied a sight, glass 37 and the Outer end 
of Which is provided with a suitable connection 
38 to the article O. The connection 38 is made 
to one flow passage of said article and the con 
nection 38a to the other floW passage. 
The controlled valve i comprises a body 39 

in which a poppet 40 controls flow from a line 
4 to a line 42 connected to the pipe 2. A stem 
43 on said poppet engages a stem 44 On a dia 
phragm 45 in a housing 46. The pipe 2 com 
municates With said housing so that air preSSure 
On the diaphragm Will fleX the Same to caUSe 
stems 44 and 43 to unseat the poppet 40 and alloW 
flow through valve 39. 
The air pressure reducing and regulating Valve 
2 is generally conventional having a high pres 

sure inlet 47 from a source of pressure, a loW 
pressure outlet through line 4 to valve 39 and 
a similar low pressure outlet through line ?i a 
to valve 39C. 
The venting valve i 3 comprises a body 48 Which 

has a poppet 49 controlling flow from a pipe 5), 
connected to the tank 7 above the topmost hole 
in pipe 20a, to an outlet port 5i in the Valve 
body. A stem 52 on poppet 49 engages poppet 4 
so that said poppets move in unison for simulta 
neous opening and closing of the Valves li and 
3. A spring 60 normaily holds valves 6 and 
49 closed. 

In operation, an article 6 to be flush cleaned 
is connected in series With the pipes 38 and 38a 
substantially as indicated. The plug 6 is re 
moved and one tank, say the tank 6, is filled 
with the flushing liquid to the approximate level 
shown. The plug is replaced. The handles 30 
and 30a are then turned to register one of the 
openings 32 in pipes 28 and 28a With one of the 
openings 2, 22, 23, 24 or 25 in pipes 20 and 20a. 
In this instance, it is assumed that, as shoWn 
in Fig. 2, openings 32 and 2 are registered to 
give the slowest cycle change. The Valve i 2 is 
operated to open lines A and 4 a. 
When the flushing liquid poured in tank 6 rose 

above the level of the registered openings 32 and 
2i, air Was trapped in pipe i 3 and 2 and held 
by SWing check 35. Although the unit pressure 
of this trapped air is Small, its total pressure on 
diaphragm 45 is sufficiently large to depress the 
latter and “crack” the Valve il by unseating the 
poppet 40. Thus, When valve i 2 is opened, air 
under pressure from line 4 Will noW pass through 
valve il to line 42. This air pressure Will fur 
ther depress diaphragm 45 to fully unSeat poppet 
40 and provide for a full flow of compressed air 
through pipes 27 and l9 into pipe 23. The un 
seating of poppet 40 Will cause unSeating of 
poppet 49 of valve i 3 so that the tank is vented 
through line 50 and port 5 of the latter valve. 
At this time, valves la and 3a are closed, the 
latter closing vent line 52a of tank 6. 
The compressed air floWing into pipe 2 Will 

pass through the registered openings 32 and 2 
into the top of tank 6 and Will drive the fiushing 
liquid past Spring check 34 into pipe 9 and 
through connections 36 and 38 into article li. 
The liquid, under presSure, Will fiush through 
Said article in one direction and Will then floW 
through connections 38a and 36a into pipe 9a, 
Where its flow is trapped by check 3a. The floW 
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4 
can then only pass by swing check 35a into pipe 
8a, and out into the vented tank T through regis 
teredi openings 32a and 2a and the Open bottOm 
of pipe 28c. 
The flushing liquid continues to rise in tank I 

until the openings 32a and 2 fa are covered, trap 
ping air in pipes l9a and 2a and causing de 
pression of diaphragm 45a and resulting in 
“crackingº of the poppet of valve i la and simul 
taneous “crackingº of the poppet of Valve 3a. 
The air pressure line 4 a is thus opened to admit 
air pressure to the diaphragm 45a and resultant 
full opening of valves i fa and 3a. Simulta 
neousy, pressure is noW directed to pipe 8a, and 
tank 6 is vented through line 50a and valve 13a, 
since pressure in pipe 27 is released and Spring 
60 acts to close valves 40 and 49. Thus, Vent 50 
is closed and the air pressure toline 42 is shut off. 
The pressure in pipe 8a, Will now act to drive 

the liquid in tank 7 past check 34a and through 
pipe 9a and connection 38a into and through 
article O in the other direction. 

It Will be noted that the registered apertures 
2, 32 are shown somewhat larger than the pas 
sage in pipe 42 and that vent line 50a is approxi 
mately the same size aspipe 42. Consequently, 
the mentioned release of pressure in pipe 27 is 
effective to alloW spring 60 to close Valves 40 and 
49, since practically all the air supplied by pipes 
42 passes out through port 5 a. 

It Will be evident that the direction of the 
fiushing floW changes automatically as described 
as the level of liquid rises in eachtank alternately 
to cover the openings 2 and 32 or 2a and 32a, 
as the case may be. Accordingly, should a pair 
of Openings at a loWer level in each tank be 
aligned, as controlled by handles 30 and 39a, the 
flushing cycle can be hastened since the cycle 
changes become effective When the liquid level 
in a tank reaches the aligned openings therein. 
The Surges or pulses for similar pre-setting of 

the registered openings in both tanks Will be of 
Similar duration. However, should the duration 
of the surges in one direction be desired to be 
longer than the duration of the surges in the 
other direction, a suitably different setting in 
the tanks may be effected. 
The cycle of operation can be continued as 

indicated by the condition of the flushing fluid 
aS Seen in the sight glasses 37. The operation 
is Stopped by closing off valve 2. 
While We have illustrated and described what 

We noW regard as the preferred embodiment of 
our invention, the construction is, of course, sub 
ject to modifications without departing from the 
Spirit and scope of our invention. We, therefore, 
do not Wish to restrict ourselves to the particular 
form of construction illustrated and described, 
but desire to avail ourselves of all modifications 
that may fall Within the scope of the appended 
claims. : - 

Having thus described our inVention, What We 
claim and desire to secure by Letters Patentis: 

1. In a flushing apparatus, a tank, an inlet 
to Said tank for flushing liquid, a vent for the 
tank, a normally-closed controi for the Vent, a 
controlled pressure connection to the tank, pre 
settable means for controlling the level of the 
liquid received by said tank from the inlet, while 
Said ventis Open, said means comprising an outer 
pipe having a set of longitudinally spaced Open 
ings and a relatively rotatable inner pipe having 
a Set of openings horizontally aligned with said 
Spaced openings, one set of openings being ver 
tically aligned and the openings of the other set 
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being differently radially directed, both said liq 
uid inlet and said pressure connection being con 
nected to the interior of said pipes, Whereby the 
pipesare adapted to be arranged to register an 
opening in one pipe With the associated Opening 
in the otherto, thereby, trap air displaced by the 
liquid entering the tank, said pressure connection 
comprising an extension of the pre-settable 
means and receptive of said trapped air, and 
pressure means responsive to the pressure of Said 
trapped air for admitting pressure through Said 
pressure connection to force the liquid from the 
tank While the vent is closed, and means for operating said vent control. 

2. A fiushing apparatus comprising tWotanks, 
a liquid-passing connection between the tankS 
for flushing liquid and embodying therein an 
article to be flushed by liquid passing through 
the connection from one tank to the other, a vent for each tank, a normally-closed control 
for each vent, a controlled pressure connection 
to each tank, pre-settable means for controlling 
the level of the liquid received by one tank from. 
the other through said liquid-passing connection 
While the vent of Said one tank is Open, each pre 
settable, means comprising an outer pipe having 
a set of longitudinally Spaced OpeningS anda. 
relatively rotatable inner pipe having a Set of 
openings horizontally aligned With the spaced 
openings, one set of openings being vertically 
aligned and the openings of the other set being 
differently radially directed, the ends of the liq 
luid-passing connection and the pressure con 
nections being connected to the interiors of Said 
pipes of both tanks, Whereby the pipes of each 
tank are adapted to be arranged to register an. 
opening in one pipe With the associated open 
ing in the otherto, thereby, trap air displaced by 
liquid entering one tank from the other, each 
said pressure connection comprising an exten 
sion of each respective pre-settable means and 

i receptive of said trapped air, and pressure means responsive to the pressure of said trapped air in 
one extension for admitting pressure through 
said pressure connection to force the liquid from 

! the tank in which air is trapped through the 
i mentioned air-passing connection into the other 
tank and While the vent of the former tank is 
closed and the vent of the tank receiving the liq 
uid is open, and means for operating said venti 
controls. 

3. Apparatus according toclaim 2: a vent valve 
in the vent of each tank and operable by the 
vent control of the other tank, Whereby the vent 
valve in the ventreceiving the liquidis opened by 
the pressure of the trapped air in the other tank. 

4. Apparatus according to claim 2: each pres 
sure connection including a normally-closed floW 
valve, the flow valve of the pressure connection 
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6 
ofone tank and the vent valve of the other tank 
being operatively interconnected and simulta 

sy opened by the trapped air in said one 
ank. 
5. Apparatus according to claim 2: each pres 

Sure connection including a normally-closed floW 
Valve, the flow valve of the pressure connection 
of One tank and the vent Valve of the other tank 
being operatively interconnected and simulta 
neously opened by the trapped air in said one 
tank, and a pressure-responsive diaphragm mov 
able by said trapped air and operatively engaged 
With said valves to open the same. 

6. In apparatus of the character described, a 
tankhaving a controlled vent, means controlling 
the level of liquid passing into the tank While 
the Vent is open and comprising an outer tube 
eXtending vertically into the tank and spaced 
from the bottom thereof, said outer tube having 
a Set of longitudinally spaced apertures, a rela 
tively rotatable tube Within said outer tube and 
having a set of similarly spaced apertures hori 
ZOntally aligned with the respective apertures of 
the outer tube, the apertures of one set being 
Vertically aligned and the apertures of the other 
Set being differently radially directed Whereby 
the rotatable tube is adapted to be adjusted to 
register one selected aperture therein With the 
horizontally aligned aperture of the outer tube, 
the interior of said tubes being open to liquid 
entering the tank the outer tube having an upper 
eXtension in Which air is trapped and compressed 
by liquid filling the tank to a level above the 
registered apertures, a source of compressed air, 
a connection between said source and upper ex 
tension and means responsive to the pressure of 
Said trapped air to open said connection to flow 
of compreSSed air into said extension from said 
Source to effect discharge of liquid from the tank. 

JOHN H. DALEY. 
ELIMER. W. IARSEN. 
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