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United States Patent Office 3,073,529 
Patented an. 5, 1963 

3,073,529 
SPRAY NOZELE 

Donald B. Baker, Foxboro, Mass, assigaor to Bird Ma chine Cotiapany, South Walpoie, Mass, a corporation 
of Massachtssetts 

Continatiation of application Ser. No. 801,829, Mar. 25, 
1959. This application Apr. 2, 1962, Ser. No. 185,496 

19 (Caias. (C. 239-113) - 

This invention relates to a spray nozzle and pertains 
more Specifically to a shower pipe having a plurality of 
spray nozzles furnishing a shower of water or other liquid 
and designed so that the nozzles and pipe can readily be 
cleaned. Such a shower pipe and spray nozzles are use 
ful in a variety of industrial processes, particularly in 
Washing filter cakes, paper pulp, and the like. 
The water or other liquid employed in such spray 

nozzles and shower pipes frequently contains appreciable 
quantities of Solid particles which tend to plug up or 
obstruct the nozzie outlets during the course of use over 
an extended period of time. For example, in the paper 
industry the Washing liquid employed in such nozzles and 
pipes is usually white water containing residual very 
Small paper fibers. These paper fibers and other solid ma 
terials tend to accumulate on the surfaces of the nozzles 
and shower pipes with which the water comes in contact, 
particularly the outlet apertures of the nozzles. Accord 
ingly, it is necessary to design such equipment so that it 
can readily be cleaned when necessary. 
On object of the present invention is to provide a spray 

nozzle and shower pipe in which the direction of flow of 
liquid through at least the principal part of the device 
can be temporarily reversed to dislodge accumulated 
solids and to flush or purge both the nozzle and the pipe. 
Another object is to provide spray nozzles having in 

ternal valves actuated by a reverse flow of liquid there 
through to open an auxiliary outlet passage so as to pro 
vide an enlarged aperture for the purging of accumulated 
Solid material through the spray nozzle outlet. 

Another object is to provide a spray nozzle and shower 
pipe which can readily be cleaned without disassembly of 
the parts and which is of simple and inexpensive con 
struction. 

Other and further objects will be apparent from the 
drawing and from the description which follows. 

in the drawings: 
FIG. 1 is an isometric view of one embodiment of this 

invention showing a shower pipe having a plurality of 
Spray nozzles mounted on it; 

Fie. 2 is a view in cross section on an enlarged scale 
taken along line 2-2 of FIG. 1; 

FEG. 3 is a view taken along line 3-3 of FIG. 2; 
FiG. 4 is a view in longitudinal section showing the 

parts of the device as they appear during normal opera 
tion of the shower pipe; 

FIG. 5 is a view corresponding to FIG. 4 showing the 
device arranged for reverse flow of liquid through the 
spray nozzles and shower pipe; 

FIG. 6 is a view corresponding to FIG. 4 showing the 
device with the auxiliary spray nozzle outlet open to per 
mit flushing or purging of the nozzle through the outlet; 

FIG. 7 is a view similar to FIG. 4 showing another 
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of a longitudinally extending web 12 into a pair of mani 
folds 14, 16. An inlet pipe 18 together with a shut-off 
waive 29 provide means for introducing a supply of liquid . 
into manifold 14 while pipe 22 and shut-off valve 24 pro 
vide means for introducing a supply of liquid into mani 
fold 16. Immediately adjacent pipe 22 and valve 24 is 
an outlet or exhaust pipe 26 which together with shut-off 
valve 28 provide a means for withdrawing liquid from 
manifold 16 to waste. 
Mounted along the length of pipe 10 are a plurality 

of spray nozzles 30, 30, the number of nozzles depending 
upon the length of pipe 6, the nature of the spraying 
iiquid, and the pressure at which it is supplied, as well 
as the total volume output of spraying liquid desired. 
A typical shower pipe for use on a Fourdrinier wire might 
have, for example, thirty-two spray nozzles spaced at 3 
inches center to center. 

Each spray nozzle comprises a body member 32 along 
with removable outlet plate 33 and spray deflector 42, 
both of which latter members are held in place by screw 
plug 35. This assembly provides an elongated, generally 
cylindrical valve chamber 36 which has a port 38 at one 
end, communicating with manifold A6, serving inlet and 
a main outlet 40 in outlet plate 33 at the other end which 
permits a jet of liquid to pass through it and impinge 
against the inclined face of a spray deflector 42. An 
auxiliary outlet 44 is provided adjacent main outlet 40, 
outlet 44 preferably being of considerably greater ca 
pacity than main outlet 40, as shown in FIG. 3. In the 
preferred embodiment, auxiliary outlet 44 is cylindrical 
in shape and is provided with an annular valve seat 46 
at its inner end while main outlet 4C is in the form of a 
slot extending radially outwardly from auxiliary outlet 
44 and communicating therewith along its extent. An 
annular valve seat 50 is also provided at the inner end . 
of main inlet 38. Confined within valve chamber 36 and 
free to move from one end to the other is a spherical 
valve member 52 which is arranged to seat against either 
valve seat 46 or 50, as the case may be, in order to close 
either the auxiliary outlet or the main inlet. 

There is also provided a port 54, in the wall of valve 
chamber 36, which communicates with manifold 4 and 
which serves as an auxiliary inlet in this embodiment of 
the invention. The auxiliary inlet is preferably in the 
form of an aperture which angles through the wall of 
valve chamber 36 to direct a stream of liquid toward 
main outlet 40 at one side of valve member 52 when the 
latter is seated on valve seat 46 to close the auxiliary 
outlet 44. 

In normal operation of the shower pipe as shown in 
F.G. 4, valve 29 is kept closed so that no liquid flows 
through manifold 14, while valve 24 is kept open and 
withdrawal valve 28 is kept closed to provide a flow of 
spraying liquid such as white water into manifold 16, 
whence it passes through main inlet 38 of each spray 
nozzle and out through main outlet 40, the rate of flow 
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embodiment of the invention as it appears during normal 
operation of the device; 

FIG. 8 is a view corresponding to FIG. 7 showing the 
device arranged for reverse flow of liquid through the 
spray nozzle chamber; and 

F.G. 9 is a view corresponding to FIG. 7 showing the 
device with the auxiliary spray nozzle outlet open. 
As shown in FIGS. 1 to 6 of the drawings, one embodi 

ment of the present invention comprises an elongated, 
generally cylindrical pipe member 10 divided by means 
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of liquid being sufficiently great to maintain valve mem 
ber 52 seated on valve seat 46 to close auxiliary outlet 
44. During operation in this manner, any solid particles 
in the white water supply may impinge against any of 
the surfaces with which the white water comes into con 
tact and adhere there to build up a deposit. This deposit 
is particularly apt to occur on the walls of main outlet 
46 and affects the rate of flow of white water which can 
issue through the individual spray nozzles. In addition, 
some particles may be present in the feed water which 
are too large to pass through main outlet 40. 
Whenever it is desired to purge or fiush the nozzles 

and shower pipe in order to remove any accumulated de 
posit or large particles, valve 20 is opened and valve 24 
is then closed to provide a supply of liquid to manifold 
14 while temporarily interrupting the supply to manifold 
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16. Closing valve 24 effectively closes inlet port 38. At 
the same time or subsequently thereto, withdrawal valve 
28 is partly opened, as shown in FIG. 5, to permit limited 
flow of the liquid from manifold 14 through, auxiliary 
inlet 54 and through main inlet 38 of each spray nozzle, 
whence the liquid iows through manifold E6 toward 
withdrawal valve 28. Opening valve 28 effectively opens 
port 38 to Waste. At the same time a portion of the 
liquid continues to emerge through main outlet 40, the 
flow through main inlet 38 into manifold 6 being re 
stricted by limiting the extent of opening of waive 28. 
This continued flow through main outlet 40 serves to 
maintain waive member 52 seated against auxiliary outlet 
44. At the same time the reverse flow of a portion of 
the liquid through the valve chamber of each nozzle and 
through manifold 6 serves to dislodge accumulated solid 
particles from these portions of the device and sweep 
them out through the withdrawal valve 28 along with 
loose large particles present. 
When the purging operation described above has been : 

completed, withdrawal valve 28 is opened full, as shown 
in FIG. 6, thus decreasing the back pressure in manifold 
i6 and valve channber 35 and permitting valve member 
52 to move from the position where it closes auxiliary 
outlet 44 and permitting it to seat upon valve seat 56 to 
close the main inlet 38. 
entering through manifold 14 to pass through both main 
outlet 40 and auxiliary outlet 44 simultaneously. The 
greatly enlarged capacity of the two outlets combined 
permits any solid particles lodged within the main outlet : 
to be readily Swept out of the nozzle. As soon as the 
nozzle has been purged, the several valves 20, 24, 23 are 
returned to the position shown in FIG. 4 which auto 
matically returns valve member 52 to its original position, 
closing auxiliary outlet 44, and normal operation of the 
device is continued until further purging is required. 
As shown in FIGS. 7 to 9 inclusive, in another en 

bodiment of the invention an elongated, generally cylin 
drical pipe member 60 is divided by means of web 62 
into a pair of manifolds 64, 66. An inlet pipe 68 is pro 
vided for introducing a supply of liquid into manifold 64 
while outlet pipe 70 and shut-off valve 72 provide means 
for withdrawing liquid from manifold 66 to waste. A 
plurality of spray nozzles 30 are mounted along the length 
of the pipe 60, the nozzles 30 being identical in construc 
tion with the nozzle shown in FIGS. 3 and 4. In this 
embodiment port 54 serves as the main inlet to the spray 
nozzle, while port 38 serves as a temporary or inter 
mittent outlet to waste. 
A Small port 63 in web 62 provides a leakage path be 

tween manifold 64 and manifold 66 which serves to 
(equalize the pressures in the two manifolds when valve 
72 is closed, the reason for which will be explained below. 

In operation of the device shown in FIG. 7 to 9 inclu 
sive, valve 72 is kept closed during normal operation, 
effectively closing ports 38 so that there is no flow through 
them, the Spray water entering manifold 64 through inlet 
pipe 68 and passing thence through port 54 into chamber 
36 from which it proceeds through main outlet 40. 
When it is desired to clean or flush the spray nozzles 

30, valve 72 is partly opened, as shown in FIG. 8, per 
mitting inited flow of liquid through port 38 and scour 
ing the interior of chamber 36 with a flow in a direction 
the reverse of normal flow, while permitting continued 
flow at reduced volume through main outlet 43. When 
valve 72 is opened full, as shown in F.G. 9, valve mem. 
ber 52 is moved from its position closing auxiliary outlet 
44 and Seats upon valve seat 50 to close port 38. All of 
the liquid entering through port 54 is now forced to pass 
simultaneously through both main outlet 49 and auxiliary 
outlet 44, just as in the case of the embodiment of FIGS. 
1 to 6. 
In order to return the device to normal operation, it is 

simply necessary to close valve 72, whereupon manifold 
66 Soon fills with liquid leaking through port 63, the 

This forces all of the liquid 
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pressures in the two manifolds thus being equalized. Be 
cause of continued flow of liquid through port 54 and 
thence through the outlets 40, 44, the pressure in cham 
ber 36 is less than that in manifold 64, port 54 acting 
as an orifice. Consequently valve member 52 is forced 
away from its seat 50 by the pressure differential across 
aperture 38 and is drawn against seat 46 by the liquid 
flow, closing auxiliary outlet 44 and placing the device 
in condition for normal operation again. 

This application is a continuation of applicant's co 
periding application Serial No. 801,829 filed March 25, 
1959 and now abandoned. 
Although specific embodiments of the invention have 

been described herein, it is not intended to limit the 
invention solely thereto, but to include all of the obvious 
variations and modifications within the spirit and scope 
of the appended claims. 
What is claimed is: 
1. A spray nozzle having a waive chamber provided 

with a main outlet and an auxiliary outlet adjacent said 
main outlet, a pair of ports in said chamber, a valve 
member movable to and from open and closed positions 
at Said auxiliary outlet and one of said ports, said valve 
member being closed on said auxiliary outlet during-nor 
anal operation of the nozzle and said main outlet re 
maining open in all positions of said valve member, 
means for introducing liquid into said nozzle through the 
Second of said ports to discharge a spray stream through 
Said main outlet, and means for closing the first said port 
independently of said valve member and for temporarily 
opening it to waste whereby when it is temporarily opened 
the outward flow through it scours said valve chamber 
and moves said valve member to open said auxiliary out 
let and to close said first port to flush both said main out 
let and said auxiliary outlet. 

2. A Spray nozzle having a main inlet port and main 
outlet, an auxiliary outlet adjacent said main outlet, a 
valve member movable to and from open and closed posi 
tions at Said main inlet port and auxiliary outlet, said 
inain outlet remaining open in all positions of said valve 
member, an auxiliary inlet, means for introducing a flow 
of liquid into said main inlet port to urge said valve 
member to a position closing said auxiliary outlet while 
discharging a spray stream through said main outlet, and 
means for interrupting the flow of liquid into said main - 
inlet port, and means for temporarily opening said main 
inlet port to waste and for temporarily introducing a flow 
of liquid into said auxiliary inlet to move said valve mem 
ber to open said auxiliary outlet and to close said main 
inlet port whereby both said auxiliary outlet and said 
main outlet are flushed. 

3. A spray nozzle comprising a body member includ 
ing a valve chamber having a main inlet at one end and 
a main outlet at the other end, an auxiliary outlet of 
larger capacity than said main outlet disposed immedi. 
ately adjacent said main outlet, a valve member within 
Said chamber movable to and from open and closed posi 
tions at Said main inlet and said auxiliary outlet, said 
main outlet remaining open in all positions of said valve 
Inember, an auxiliary inlet in the wall of said chamber 
between said main inlet and main outlet arranged to di 
rect a stream of liquid toward said outlets, means for in 
troducing a flow of liquid into said main inlet to urge 
Said valve member to a position closing said auxiliary 
outlet while discharging a spray stream through said 
main outlet, and means for interrupting the flow of liquid 
into said main inlet and for opening said main inlet to 
Waste and for temporarily introducing a flow of liquid 
into Said auxiliary inlet alone to move said valve member 
to open said auxiliary outlet and to close said main inlet 
whereby both said auxiliary outlet and said main outlet 
are flushed. 

4. A shower pipe comprising a plurality of spray 
nozzles, each said nozzle having a main inlet and a main 
outlet, an auxiliary outlet adjacent said main outlet, a 
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valve member movable to and from open and closed 
positions at said main inlet and said auxiliary outlet, 
said main outlet remaining open in all positions of said 
valve member, and an auxiliary inlet between said main 
inlet and said main outlet directed toward said outlets, 
'a first manifold communicating with each said nozzle 
through its main inlet with a second manifold communi 
cating with each said nozzle through its auxiliary inlet, 
means for introducing a supply of spraying liquid into 
said first manifold and means for withdrawing liquid 
from said first manifold closely adjacent thereto, means 
for shutting off said withdrawal means, means for intro 
ducing a supply of liquid into said second manifold, 
the supply of liquid to said second manifold and the with 
drawal means normally being sut off to provide a nor 
mal flow of liquid from the supply through said first 
manifold and spray nozzles, and means for temporarily 
interrupting the supply of liquid to said first manifold 
while opening the supply to the second manifold and for 
opening the withdrawal means to provide a flow of liquid 
through the auxiliary inlet of the spray nozzles which 
temporarily passes through said first manifold in a di 
rection the reverse of normal flow and which subsequent 
ly moves said valve member to open said auxiliary outlet 
and to close said main inlet whereby both the auxiliary 
outlet and the main outlet are purged. 

5. A spray nozzle comprising a body member including 
a valve chamber having a main outlet, an auxiliary out 
let of larger capacity than said main outlet disposed in 
mediately adjacent said main outlet, and first and second 
ports, a valve member within said chamber movable to 
and from open and closed positions at said auxiliary out 
let and said first port, means for closing said first port 
independently of said valve member during normal oper 
ation of the device and for temporarily opening said first 
port to waste, and means for introducing liquid through 
said second port whereby said valve member is main 
tained in closed position on said auxiliary outlet during 
normal operation of the device and a spray stream is 
discharged through said main outlet, and whereby said 
valve member is moved to open said auxiliary outlet 
and close said first port when said first port is opened 
to Waste. 

6. A shower pipe comprising a plurality of spray 
nozzles, each said nozzle having a valve chamber pro 
vided with a main outlet, an auxiliary outlet adjacent 
said main outlet, and first and second ports, a valve 
member disposed within said chamber movable to and 
from open and closed positions at said auxiliary outlet 
and said first port, a first manifold communicating with 
each said nozzle through said first port, a second mani 
fold communicating with each nozzle through said sec 
ond port, means for withdrawing liquid from said first 
manifold to waste and means for shutting off said with 
drawal means, a leakage passage between said first and 
Second manifolds to equalize pressures therein when said 
withdrawal means is shut off, means for supplying liquid 
to said Second manifold, said withdrawal means nor 
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mally being shut off to provide a normal flow of liquid 
through said second manifold and spray nozzles and 
being adapted to be opened temporarily to provide a flow 
of liquid through said first port and first manifold to 
waste which flow subsequently moves said valve member 
to open said auxiliary outlet and to close said first port 
whereby both the auxiliary outlet and the main outlet 
are purged. - 

7. A spray nozzle comprising a casing having a valve 
chamber provided with a main outlet, an auxiliary outlet 
adjacent said main outlet, and a pair of ports, and dis 
posed within said chamber a valve member movable to 
and from alternative closed positions at said auxiliary 
outlet and one of said ports in accordance with the rate 
and direction of flow through said ports and outlets, said 
laain outlet remaining open in all positions of said valve 
member. 

8. A spray nozzle comprising a casing having a valve 
chamber provided with a main outlet, an auxiliary outlet 
of larger capacity than said main outlet disposed im 
mediately adjacent thereto, and a pair of ports, and dis 
posed within said chamber a valve member movable to 
and from alternative closed positions at said auxiliary 
outlet and one of said ports in accordance with the rate 
and direction of flow through said ports and outlets, said 
main outlet remaining open in all positions of said valve 
member. 

9. A spray nozzle comprising a casing having a valve 
chamber provided with a main inlet at one end and a 
main outlet at the other end, an auxiliary outlet of larger 
capacity than said main outlet disposed immediately ad 
jacent said main outlet, an auxiliary inlet in the wall of 
said chamber between said main inlet and main outlet 
arranged to direct a stream of liquid toward said outlets, 
and a valve member disposed within said chamber freely 
movable to and from alternative closed positions at said 
auxiliary outlet and said main inlet in accordance with 
changes in rate and direction of flow through said inlets 
and outlets, said main outlet remaining open in all posi 
tions of said valve member. 

10. A spray nozzle comprising a casing having a valve 
chamber provided with a main outlet, an auxiliary out 
let adjacent said main outlet, and a pair of ports, and 
disposed within said chamber a valve member movable 
to closed position at said auxiliary outlet and also mov 
able away from said auxiliary outlet toward one of said 
ports in accordance with the rate and direction of flow 
through said ports and outlets, said main outlet remaining 
open in all positions of said valve member. 
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