
May 13, 1952 D. M. PAXTON 2,596,593 
PRESSURE JET APPARATUS 

Filed Dec. 8, 1947 2 SHEETS-SHEET 

727-1. A?a -- 33 . 3-(OAY (2//af 

4 59 258 

(S) 40 57 
ASSA2a GAOGAF 

3. 
047aa -m-p 

---. - - - - - - - - - 

CHECe valve 3O N28 29 

7 

50 8 35 

2 2O 
52-55 49-SS 

S4 1\ic 
5 9 i 

55 48 45 27 
s 47 : 
N Y-254 

s 59 46 2 w 
N G .. 
S GO 
S. A N. A 
N 4 
Sh Nh 
Sh : 
Sh SE N N 
S. 
s 57 ------- --- 
s sci--------- =F---E= - - - - - - - - - 

. 50 a 
Si NW 

W 24 
& 25 
&z 

N s8 

INVENTOR. 

2ewey472-e6ve BY 

2G. s. ss.-- - N2 
A77 OeAVe/ 

  



57 

May 13, 1952 

Filed Dec. 8, 1947 

D., M. PAXTON 

PRESSURE JET APPARATUS 

45a-E - III 
44 

ES ava %53S N s2S 

2,596,593 

2 SHEETS-SHEET 2 

24 

INVENTOR. 

  

  



Patented May 13, 1952 

2,596,593. 
PRESSURE JET APPARATUS 

Dewey M. Paxton, Phoenix, Ariz., assignor to In 
: dustrial Research, Inc., a corporation of Arizona, 
Application December 8, 1947, Serial No. 90,249. 

2,596,593 

UNITED STATES PATENT OFFICE 

5. Claims, : (C, 103-243) 
1. 

Myinvention relates to apparatus for produc 
ing jets of liquid of the same character and for 
the same purpose as the apparatus embodied in 
my pending application Serial Number 703,236, 
filed October 14, 1946. 

It is a purpose of my present invention to both 
structurally and functionally simplify such ap 
paratus without sacrifice of jet producing pres 
Surer and velocity, the structural simplification 
resulting in an apparatus of relatively low cost, 
and compact and light to enhance its portability. 

It is also a purpose of my invention to provide 
a pressure jet apparatus which embodies a sig 
nal, preferably audible, which is operable auto 
matically by and upon each actuation of the ap 
paratus. So that the operator may be apprised of 
and hence keep a record of the number of hy 
draulic jets produced by the apparatus for a given 
washing, flushing, or cleaning operation. 
A further purpose of my invention is the pro 

vision of a liquid jet producing apparatus which 
may employ a single body of water repeatedly to 
produce successively jets of high pressure and 
velocity, thus conserving the water in localities 
where water is at a premium. 

I will describe only two forms of liquid jet pro 
ducing apparatus, each embodying my invention, 
and will then point out the novel features thereof 
in claims; 
In the accompanying drawings: 
Fig. 1 is a view showing schematically one form 

of pressure jet apparatus embodying my inven 
tion, with certain parts thereof in section. 

Fig. 2 is an enlarged vertical sectional view 
taken on the line 2-2 of Fig.1. 

Fig. 3 is a view similar to Fig. 1 but showing 
the tank in lowered position as distinguished 
from the elevated position of Fig. 1, and with the 
valve and signal actuating mechanism in active 
position. 

Fig. 4 is a view showing in vertical section and 
partly in elevation a modified form of apparatus 
embodying a pump which is to be substituted 
for the tank of the apparatus of Fig. 1. 
Having specific reference to the form of my 

invention shown in Figs. 1 to 3, a stationary axle 
5 is horizontally supported by any suitable 
means (not shown), and pivoted thereon at one 
end is an arm 6 urged by means of a spring 
to an elevated position as defined by a stoppin i 
8. A rod 9 pivotally connected to the free end 

of the arm f6 as at 20, and likewise connected 
to an ear 22 fixed centrally to the top of a tank 
23, Suspends the latter from the arm for vertical 
Imovement thereWith. 

10 
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40 

2 
Waterrinlet. and outlet means is...connected to 

the bottom of the tank 23: through, which water 
may-be Supplied to the tank, and such water dis 
charged therefrom to a point for use. This water 
inlet and outlet means comprises a length. of 
flexible hose 24 connected by an elbow 25 to the 
bottom of the tank 23: The other end of the 
hose is connected through an elbow. 26 to the 
lower end of a pipe 27, the upper end of such 
pipes being connected by a cross union 28 to a 
Water discharge pipe. 29. A water supply conduit 
30 is connected to the union 28 in axial align 
ment With a discharge pipe 29, and this conduit 
has therein a check valve 3... which Operates to 
prevent waterflow back to the Source With which 
it is adapted to be connected. Ahead of this-valve 
3 there is interposed in the conduit a control 
valve. 32 which is manually operable to cut-off 
the water supply to the apparatus. 
As in the apparatus embodied in my copending 

application, hereinbefore... referred: to, water...is 
adapted to be expelled-intermittently... from the 
tank. 23 through, the employment of compressed 
air, and for this purpose. -a-, compressed air. Sup 
ply line 33 is provided adapted; for connection 
to an air motor (not shown). This line is con 
nected to one side of a valve, housing 34 with a 
flexible-line - portion 35 connected- to the other 
side of the housing and extending to the bottom 
of the tank 23 where it is connected to an out 
let stand pipe 36: that extends upwardly, to a 
point above the normal water level in the tank. 
At the line portion 35 sides the housing. 34 is 
formed with a bleed port 34d the purpose of 
which will be described hereinafter. 
The branch line 3 is connected to the main 

line'33 through a T union 38 and a valve 39, this 
branch line leading from the valve to the union 
28 so that air under pressure can be supplied 
to the discharged pipe 29, when desired and as 
will be more fully described hereinafter. Con 
nected to the other side of the union 38 is a pipe. 
49 leading to a pressure. gauge 4 by which the 
pressure of air as supplied to the discharge-pipe. 
29 through the branch line. 37, may be deter. 
mined. 
The valve 39 is a conventional three way valve, 

and may be manually Onerated to connect the 
mainline 33 to the branch line 37 or to discon 
tinue the supply of air to the valves housing: 34, 
and supply it directly to pipe-29. 
As shown in. Fig. 2 the valve housing 34 con 

tains a valve 42 which is urged to closed posi 
tion by a spring 43, and provided with a stem, 44. 
having a head 45 exteriorly of the housing, and 



2,596,598 
3 

adapted to be engaged by an element to be later 
described for depressing the valve against the 
tension of the spring and thus opening the valve 
to permit air flow from the line 33 through the 
housing 34, line 35 and into the tank 23 through 
the pipe 36. 
The elements if 5, 6, 7, and 9, constitute 

parts of a mechanism for supporting the tank 
23 for vertical movement to occupy the elevated 
position shown in Fig. 1 when the tank is empty 
of Water, and to permit movement of the tank to 
the lowered position shown in Fig. 3 when the 
latter is supplied with a predetermined quantity 
of water, to open or close the valve 42 and to 
actuate a signal for audibly indicating that the 
tank 23 has been emptied of water. 
This mechanism also includes an arm 46 hav 

ing a horizontal rortion 4 at the lower end of a 
vertical portion 48, and a second horizontal por 
tion 49 which is pivotally mounted on the axle 
5 and disposed directly above the head 45. An 
L-shaped flexible extension 50 of the arm 6 
which is in the form of a spring wire, is fixed at 
One end to the free end of the arm as at 5. The 
vertical portion 52 of this extension is connected 
to a vertical portion 53 of the arm 46 by a coiled 
contractile spring 54. It is important to note 
that the upper end of the portion 53 is normally 
below the lower end of the portion 52, and that 
the latter is in the same horizontal plane as the 
axle 5. A stop pin 55 is positioned to engage the 
arm portion 49 and limit upward movement of the 
arm 46 under the action of the spring 54. 
The audiblesional hereinbefore referred to may 

comprise a bell 56 secured as at 5 to a vertical 
wall 58. This bell is adapted to be sounded by 
a tapper 59 on the free end of a spring arm 60 
Secured to the under side of the arm. A 6 as at 6. 

In the operation of the apparatus to produce 
a pressure jet in the discharge pipe 29, the op 
erator opens the control valve 32 allowing Water 
to be supplied to the tank 23 through the pipes 
27 and 24. Following this the valve 39 is ad 
justed to allow compressed air to flow through 
the line 33 to the valve housing 34. With the 
tank 33 in elevated position as shown in Fig. 1 
and Water flowing thereinto, as soon as the weight 
of the water overcomes the tension of the spring 
f the tank 23 will move downwardly to the posi 
tion shown in Fig. 3, thereby swinging the arm 
f6 downwardly. As the arm moves downwardly 
the extension 50 is actuated to pull on the spring 
54 and increase its tension, the extension flex 
ing in so doing moves the vertical portion 52 
downwardly. The instant the free end of the 
vertical portion 52 passes below the axle 5 as 
will be clear from the broken line in Fig. 3 which 
indicates the line of pull now exerted by the 
Spring 54, the latter functions to snap the arm 
46 to the lowered position shown in Fig. 3, where 
in the horizontal portion 49 strikes the head 45 to 
open the valve 42 and close the bleed port 34a. 
to prevent the escape of air. With the valve so 
Opened compressed air from the line 33 now passes 
to the pipe 36 to rush into the tank 23 at a point 
above the water therein and thus expel the water 
through the hose 24, the pipe 27, and into the 
discharge pipe 29, the check valve 3 preventing 
the Water from passing rearwardly to the source. 
AS Soon as the tank 23 is sufficiently emptied 

So as to be raised by the spring T, the coinci 
dental elevation of the arm 6 elevates the ex 
tension 50 to remove the depressing action of the 
Spring 54 on the arm 46 so that the latter is re 
Stored to its normal elevated position wherein 
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the portion 49 is moved out of engagement with 
the head 45 to allow the valve 42 to close under 
the action of the spring 43 and thereby prevent 
further flow of compressed air to the tank. The 
tank now being relieved of air pressure Water 
will again flow from the pipe 30 through the 
pipe 27 and the hose 24 to refill the tank, thus 
initiating a second cycle of operation of the ap 
paratus. From this mode of operation it will be 
clear that water Will enter the tank 23 and be 
expelled therefrom in surges to be discharged 
from the pipe 29 in a continuous stream of fluc 
tuating pressure and velocity and thereby effect 
ing the high degree of cleaning action where the 
water as discharged is delivered to the cooling 
System of an internal combustion engine Or to 
any other suitable use to which it may be put. 
In order that the operator may have some 

audible indication as to the frequency and num 
ber of operations of the apparatus, the bell 56 
has been provided. With each depression of the 
arm 46 the tapper 59 is caused to strike the bell 
thus indicating the beginning of a Water Surging 
Operation. The tapper does not remain in con 
tact with the bell following striking thereof by 
virtue of the spring 60, as will be understood. 

If it is desired to discharge Water from the 
pipe 29 of my apparatus in a continuous stream 
at a high constant pressure rather than in Surges, 
the valve 39 is adjusted to discontinue air flow 
to the line 33 and cause it to flow through the 
line 3 where it combines with the water from 
the pipe 32 to increase the pressure and velocity 
of the Water as discharged from the pipe 29. 

Referring now to Fig. 4, I have here shown 
another form of apparatus which embodies all 
of the elements of the first apparatus with the 
exception of the tank 23 and the stand pipe 36. 
in place of the tank 23 I provide a water pump 
comprising a cylinder 65 to the lower end of which 
is connected the hose 24. The upper end of this 
cylinder is closed by a head 66 secured thereto 
by bolts 67, and the head is formed With a cylin 
der 68 of relatively small diameter as compared 
to that of the cylinder 65. 

The air hose 35 is connected to the upper end 
of the cylinder 68 of an air pump so as to coin 
municate therewith, and the two cylinders are 
suspended from the arm 6 by the rod 9 con 
nected to the upper end of the cylinder 68. With 
in the cylinder 65 is a piston 69 urged upwardly 
therein by means of a spring 70, while a rod if 
is connected at its lower end to the piston 69, 
and at its upper end to a piston 72 which is 
movable in the cylinder 68. 
The apparatus just described is designed more 

particularly for use where water is at a premium, 
for in this apparatus the same water can be 
used repeatedly to effect cleaning of the cooling 
system of an engine. Once the system is freed 
of accumulated matter, the water so used is 
drained from the cylinder 65, and filled with fresh 
water to flush out the system by opening the 
Control valve 32. - 
In the operation of this form of my apparatus, 

the control valve 32 is opened to Supply water to 
the bottom of the water pump cylinder 65, and 
the valve 39 adjusted to allow compressed air to 
flow to the valve housing 34... Once the cylin 
der 65 becomes filled with water, the control 
Valve 32 is closed and the now filled cylinder de 
Scends to move the mechanism for the air valve 
42 and the bell tapper 39, from the position of 
Fig. 1 to that of Fig. 2. In consequence, the bell 
56 is Sounded and the valve 42 opened to Sup 



2,596,598 
5 

rply compressed air to the pump cylinder: 68 
whereupon the piston T 2 is forced downwardly 
against the tension of the spring 70, to actuate 
the piston 69 and thus expel water from the cyl 
inder 65 to be discharged finally from the pipe 29. 
The cylinder 65 now being empty of water the 

two pumps rise under the lifting; action of the 
spring T. to allow. the mechanism to return to 
its original position thus permitting the valve 42 
to close, air in the cylinder 68 to bleed to at 
mosphere through the port 34a, and the pistons 
69 and T2-to-be moved by the spring 70 back to 
elevated position in their respective cylinders. 
Under this upward movement of the piston 69, 

that water previously-expelled is drawn back into 
the cylinder 65 for reexpulsion upon a second 
roperation of the apparatus. In this manner the 
same water can be: repeatedly employed and 
surged through the cooling system of an inter 
nal combustion engine as an example, until all 
foreign matter therein has been loosened. Once 
this is accomplished, the water so used is drained 
from the cylinder 65, and the cylinder refilled 
with fresh water by opening the control valve 32, 
to be used in flushing out the cooling System. 

If the apparatus is below the cooling system 
being cleaned, the water expelled from the cyl 
inder Will flow back thereinto and elevate the 
piston 69. However, by adding the spring 70, 
the position of the apparatus with respect to the 
cooling system, may be disregarded, for the spring 
in expanding will rapidly elevate the piston to 
insure refilling of the cylinder with water and in 
a rapid mannel", 
Although I have herein shown and described 

only two forms of pressure jet apparatus each 
embodying my invention, it is to be understood 
that various changes and modifications may be 
made therein without departing from the spirit 
of my invention and the spirit and scope of the 
appended claims. 
What I claim is: 
1. A pressure jet apparatus, including: a pump 

having a cylinder and a spring-loaded piston 
therein; a hollow cylinder projecting from one 
end of the cylinder of the pump; a piston rod 
projecting from said pump piston into the hol 
low cylinder; a piston on the piston rod; water 
inlet and outlet means connected to the lower 
end of said pump; a compressed air line con 
nected to the other end of said pump above the 
second-said piston; a normally closed valve in 
said line preventing air flow to said pump; and 
a Spring-loaded mechanism Supporting said pump 
for vertical movement and to Snap the latter to 
an elevated position when empty of Water, and 
permitting movement of said pump to a lowered 
position when containing a predetermined cuan 
tity of water, said mechanism so correlated to 
said valve as to open the latter when said punp 
is in lowered position to admit compressed air 
to said second said piston and move the first 
said piston thereof to expel water therefrom and 
thereby allow said mechanism to elevate said 
pump and close said valve. 

2. A pressure jet apparatus, including: a water 
pump having a cylinder and a Spring-loaded pis 
ton therein; a source of water supply for filling 
said pump; a valve for cutting off said cylinder 
from said source once the cylinder is filled; an 
air motor structurally aSSociated with said pis 
ton and comprising a relatively small cylinder 
forming a coaxial continuation of the cylinder 
of the water pump and a piston working in said 
first cylinder and having its rod unitary with 
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6 
the pistori of the water pump; for actuating said 
water pump; a source of compressed air for op 
erating said: air motor; as normally closed valve 
controlling the supply of compressed-air to Sald 
motor from said air source; and a mechanism 
operable by: the water pump when filled to open 
said air valve thereby causing said air motor to 
actuate the: water pump to expel water there 
from, and to allow closing of said air valve', when 
said water pump is emptied, whereby said water 
pump will be actuated by said spring to draw 
water back thereinto to refill the same. 
3. A pressure jet apparatus, including: a tank, 

water inlet and outlet means connected to said 
tank; a water supply conduit connected to said 
means; a supply line for compressed air con 
municating with the top portion of said tank; 
a normally closed valve in said line preventing 
airflow to said tank; and a mechanism for Sup 
porting said tank for vertical movement and 
capable of urging the empty tank to an elevat 
ed position and enabling said tank to move to 
a lowered position when containing a predeter 
mined quantity of water, comprising a first arm; 
a second arm organized with said valve for Open 
ing the same; a common pivot for said arms 
from which they extend in opposite directions; 
a connection between said first arm and said 
tank suspending the latter from said arm; a 
spring connected to and positioned above Said 
first arm for urging the arm and tank upWardly; 
an extension of said first arm projecting to the 
other side of said pivot from said arm; and a 
second spring so connected to said extension and 
said second arm that when said first arm is low 
ered by said tank to a position in which that 
end of said second spring which is connected to 
said extension is below said pivot the spring will 
depress said second arm and open said valve. 

4. A pressure jet apparatus, including: a surge 
tank; water inlet and outlet means connected to 
the lower portion of Said tank; a Water Supply 
conduit connected to said means; a supply line 
for compressed air communicating with the top 
portion of said tank; a normally closed valve in 
said line preventing air flow to said tank; and a 
spring-loaded mechanism supporting said tank 
for vertical movement and to urge said tank to 
an elevated position when empty of water, and 
permitting movement of said tank to a lowered 
position when containing a predetermined quan 
tity of water as supplied thereto from said means, 
said mechanisna so correlated to said valve as to 
Open the latter under movement of Said tank to 
lowered position thus allowing compressed air to 
be supplied to said tank for expelling water 
therefrom through said means, said mechanism 
comprising a first arm, a second arm for open 
ing said valve, a common pivot for said arms 
from which they extend in opposite directions, a 
connection between said first arm and said tank 
suspending the latter from said arm, a spring 
connected to and positioned above said first arm 
for urging the arm and tank upwardly, an ex 
tension of said first arm projecting to the other 
side of said pivot from said arm, a second spring 
So connected to said extension and said second 
arm that when said first arm is lowered by said 
tank to a position in which that end of said sec 
ond spring connected to said extension is below 
said pivot the Spring will depress said second 
arm and open said valve. 

5. A pressure jet apparatus, including: a surge 
cylinder; Water inlet and outlet means connect 
ed to the lower end of said cylinder; a piston in 
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said cylinder; a spring for urging said piston up 
wardly within said cylinder; a piston rod pro 
jecting upwardly from said piston; a second cyl 
inder surrounding the rod; a piston working in 
the second cylinder; a supply line for compressed 
air connected to the upper end of the second cyl 
inder; a normally closed valve in said line pre 
venting air flow to the second cylinder; and 
mechanism supporting the cylinders for vertical 
movement and to urge the latter to an elevated 
position when the first mentioned cylinder is 
empty of water, and permitting movement there 
of to a lowered position when the first mentioned 
cylinder contains a predetermined quantity of 
water as Supplied thereto from said means, said 
mechanism. So Correlated to said valve as to Open 
the latter under movement of said cylinders to 
lowered position thus allowing compressed air to 
be Supplied to the Second cylinder for actuat 
ing the piston therein and through the rod there- 20 Number 
of to operate the piston in the first mentioned 

8 
cylinder to expel water from the latter through 
said means, 
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