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Fied Oct. 2, 1964, Ser. No. 491,156 
6 Cains. (C. 239-590.3) 

This invention relates to fluid nozzles and more particu 
larly to high-pressure liquid nozzles which may be em 
ployed in hydraulic descaling systems, screen unblinding 
systems, and other light hydraulic systems requiring a 
stream of high-pressure fluid. 

High-pressure liquid nozzle systems employed in descal 
ing, screen unblinding, and other similar uses usually com 
prise a housing, a nozzle member having an elongated, 
narrow, rectangular-shaped aperture or orifice therein se 
cured within the housing, and means for securing the 
housing to a member, such as a manifold, to receive the 
pressurized fluid. The nozzle assembly also includes a 
strainer for filtering out deleterious matter entrained in 
the pressurized fluid to prevent such matter from passing 
to the rectangular orifice. In high-pressure liquid nozzle 
assemblies, the effectiveness of the high-pressure. liquid 
stream, apart from the pressure of the liquid, is dependent 
upon properly orientating the rectangular orifice with re 
spect to the work against which the fluid is to impinge. 
Since the nozzle member forming the rectangular-shaped 
orifice is rotated in the assembly thereof with a securing 
means, such as a cap nut, upon tightening of the latter, 
proper relocation of the rectangular-shaped orifice with 
respect to the work poses a tremendous problem. Fre 
quently, a mechanic employs a screw driver or similar 
instrument which he inserts in the orifice to hold the noz 
zle member against turning while reassembling the nozzle 
assembly. This technique of assembly very often results 
in damage to the peripheral edge portion of the member 
defining the orifice so that a proper, highly effective fluid 
stream is not emitted from the orifice. 
Another disadvantage of present nozzle assemblies is 

that the nozzle member has to be driven by blows de 
livered thereto from the threaded cap which was turned 
on the housing to secure the nozzle in the housing. Such 
nozzle members were of frusto-conical configuration and 
of two parts and were adapted to seat in a tapered bore 
in the threaded cap. The frictional engagement between 
the nozzle member and the cap frequently required a rap 
ping of the cap and the nozzle member to effect their 
Separation. Separation could also be achieved by driving 
the nozzle member from the cap by blows delivered there 
to by a blunt instrument. This frequently resulted in 
damage to the nozzle member and/or the cap. 

In view of the foregoing, it is an object of the present 
invention to provide a high-pressure liquid nozzle as 
sembly wherein removal and replacement of the com 
ponents of the nozzle are easily achieved with proper 
alignment of and no damage to the nozzle orifice. 

Another object of this invention is to provide a high 
pressure liquid nozzle assembly wherein the internal com 
ponents including the nozzle member and the strainer, are 
removable and replaceable as a unit in the housing. 
A further object of the present invention is to provide 

a nozzle assembly wherein, upon reassembly thereof, 
proper orientation of the orifice is achieved automatically. 
A feature of this invention is the cylindrical shape of 

the nozzle member and its being bonded in a holder or 
cage so that it is removable with the cage from the nozzle 
assembly housing. 
Another feature is the interconnection of the internal 

components of the assembly so that they are slidably 
receivable in and removable from the nozzle assembly 
housing as a unit. 
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Accordingly, the present invention contemplates a novel 

noZZle assembly comprising a hollow, open ended housing 
or casing which is connected at one end to a pressurized 
liquid receiver and includes a socket which opens out 
Wardly at the other end of the housing, such as a manifold, 
and is open at the opposite or distal end thereof. The in 
terior of the Socket is dimensioned to have inserted and 
receive through its open, other end a cylindrical member 
including a nozzle subassembly and a strainer subassem 
bly connected together as a unit. There is stop means in 
the housing for limiting inward movement of the mem 
ber in the socket. A cap having a central opening is se 
cured to the housing to retain the nozzle and the strainer 
Subassemblies within the housing. 
The nozzle Subassembly comprises a nozzle disc or plate 

having an elongated, slit-like, pressurized liquid outlet or 
discharge port Secured within a hollow, cylindrical holder 
Or cage. 
The strainer subassembly comprises a body member 

having a centrally located bore which is counterbored to 
receive a strainer of tubular construction. 
The nozzle Subassembly and the strainer subassembly 

are Secured together in any suitable manner, such as by 
therading, so that the bore of the body member communi 
cates with the discharge port. 
To provide for proper orientation of the discharge port 

with respect to the work against which the liquid emitted 
from the discharge port is to strike, the nozzle sub 
assembly is provided with means for slidably engaging the 
locating means on the housing and thereby fixing the loca 
tion of the discharge port. 
The invention will be more fully understood from the 

following description when considered in connection with 
the accompanying drawings in which: 

FIG. 1 is a fragmentary view of a descaling apparatus 
employing nozzle assemblies according to this invention; 

FIG. 2 is a cross-sectional view, on an enlarged scale, 
taken along line 2-2 of FIG. 1; 
FIGS. 3 and 4 are transverse, cross-sectional views 

taken along lines 3-3 and 4-4, respectively, of FIG. 2; 
FIG. 5 is a fragmentary view showing an alternate 

means for securing the nozzle housing to a manifold; 
FIG. 6 is a fragmentary view showing another alter 

native means for securing the nozzle housing to a mani 
fold; and 

FIG. 7 is a fragmentary view of a still further alter 
native means for Securing the nozzle housing to a mani 
fold. 
NoW referring to the drawings and more particularly to 

FIGS. 1 to 4, inclusive, 10 generally designates a nozzle 
assembly according to this invention which, as illustrated 
in FIG. 1, may be connected to a manifold 12 of a descal 
ing apparatus. 
While nozzle assembly 0 is shown in F.G. 1 and will 

be described as part of a descaling apparatus, it is to be 
understood that the nozzle assembly 10 has broader ap 
plication and may be employed in screen-cleaning ap 
paratuses and other hydraulic-spraying devices without 
departing from the Scope and spirit of the invention. 
As best shown in FIGS. 2 and 3, nozzle assembly 10 

comprises a housing 14 which has an axial bore 16 ex 
tending therethorugh. The housing is secured to a boss 
8 which may be formed integral with manifold 2 or 
may be a separate member Suitably secured to the mani 
fold by Welding, as at 20, or by other suitable means. 
Housing 14 may be secured to boss 18 by welding, as at 
22, or Secured by the alternative means shown in FIGS. 
5, 6, and 7 and described hereinafter. Boss 8 has an 
opening 24 which extends therethrough and is in register 
with a hole 26 in the wall of manifold 12. Opening 24 
is also in register with bore 16 of housing 14. The distal 
end portion of housing 14 is externally threaded at 28 to 
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receive an internally threaded, cup-shaped cap nut 30. 
Bore 16 of housing 14 is provided with an outwardly open 
ing socket defined by a counterbored portion 32 to form 
inwardly from the open, distal end portion of the housing 
an internal, annular shoulder or stop 34. Counterbored 
portion 32 is adapted to slidably receive therein a strainer 
subassembly 36 and a nozzle subassembly 38 connected 
together as a unit as will be hereinafter described. 

Nozzle subassembly 38 comprises a nozzle element 39 
and a nozzle carrier member 40. Nozzle element 39 is 
preferably of one-piece construction, as in disclosed in 
U.S. Patent No. 3,101,906, and is cylindrical in con 
figuration. An axial fluid-flow path 41 is provided in 
nozzle element 39, which path is defined at the inlet end 
42 by a circular wall and at the discharge or outlet end 
by an elongated, rectangular wall to define a discharge 
port 43. The configuration of fluid-flow path 4 progres 
sively and uniformly changes from the circular configura 
tion at the inlet end 42 to the rectangular shape at the 
discharge port 43. This transition of the configuration 
of the flow area of fluid-flow path 41 may be accom 
plished as disclosed in U.S. Patent No. 3,101,906 or by 
employing semi-circular side walls for substantially the 
full length of the flow path rather than flat walls con 
nected by quarter-round fillets. 

Nozzle element 39 is inserted and suitably secured 
in an axial bore 44 in nozzle carrier member 40. As illus 
trated, nozzle element 39 may be bonded by an epoxy 
cement 45 or secured in any other suitable fluid-tight 
manner in bore 44. Bore 44 is of reduced diameter 
slightly inwardly of one end thereof to provide an an 
nular shoulder 46 which serves as a seat for nozzle ele 
ment 39. Upstream of nozzle element 39, bore 44 is pro 
vided with a thread counterbored portion 47 by which 
nozzle subassembly 38 is connected to strainer subas 
sembly 36. 

Strainer subassembly 36 comprises a body 48 and a 
strainer 49. Body 48 has a diameter equal to counter 
bored portion 32 of bore 6 of housing 14 and a reduced 
diameter portion 50 which is threaded to mate with the 
thread of counterbored portion 47 of nozzle carrier mem 
ber 40. Body 48 has an axial bore 51 which is counter 
bored and threaded at 52 to receive strainer 49. 

Strainer 49 is of any conventional construction and 
may be, as shown, a tubular member closed at one end 
and having a plurality of circumferentially spaced slots 
53 which extend through the wall of the strainer to com 
municate bore 16 with the interior of strainer 49. 
Strainer 49 is threaded adjacent its open end so that it 
can be turned into the mating threads of counterbored 
portion 52 of axial bore 5. 
To seal the interstices between the outer peripheral 

surfaces of nozzle carrier member 40 and body 48 and 
the Surface of counterbored portion 32, carrier member 
40 is provided with an annular groove in which is seated 
an O-ring seal 54. 
To provide for the orientation of elongated discharge 

port 43 of nozzle element 39 in relation to the work A 
(for example, as is shown in FIG. 1 for illustrative pur 
poses), diametrically opposed, hollow pins 55 are mounted 
in nozzle carrier member 40 to project from the periph 
€ry thereof. As best shown in FIGS. 2 and 3, each of the 
pins 55 is adapted to fit into one of a pair of diametrically 
opposed grooves 56 in the distal end of housing 14. 
The relationship of discharge port 43 with regard to 
grooves 56 is predetermined and fixed when factory as 
sembled by proper positioning and securing of nozzle ele 
ment 39 in nozzle carrier member 40. For example, 
nozzle element 39 may be bonded in carrier member 
40 so that the longer dimension of discharge port 43 
extends normal to the longitudinal axes of pins 55. This 
method of fabrication insures that the pattern of the 
fluid stream B (see FIG. 1) emitted from discharge port 
43 assumes the desired relationship to the work A. 

In the assembly of a high-pressure spray nozzle system 

5 

0. 

5 

20 

25 

30 

35 

40 

45 

50 

5 5 

60 

65 

70 

75 

4. 
as shown in FIG. 1, manifold 12 is positioned so that 
the longitudinal axis of each housing 14 which is Secured 
to a boss 18 extends at a desired predetermined angle 
with respect to a vertical line extending from the work 
A. In addition, each housing 14 is positioned so that 
grooves 56 and the longer dimension of discharge port 
43 lie in a desired direction in relation to the Work A. 
This predetermined, assembled position insures that the 
high-pressure fluid stream B from each of the nozzle 
assemblies 10 impinges the work A with the force and 
impact desired and at the proper angle. 
When replacement of one or more nozzle assemblies 

is necessary because of wear or clogging of fluid-flow 
path 41, clogging or damage to strainer 49, and/or for 
any other reason, such removal and replacement are 
accomplished with ease, quickly, and with automatic 
predetermined orientation of the high-pressure fluid 
stream B with respect to the work A. Removal and 
replacement are achieved by the removal of cap nut 
30 from housing 14. With the removal of cap nut 30, 
strainer subassembly 36 and nozzle Subassembly 38 are 
free to be removed from the housing as a unit. If due to 
corrosion or the accumulation of solid material at shoul 
der 34 the strainer subassembly and the nozzle subassem 
bly do not drop from the housing, a suitable tool may 
be inserted in hollow pins 55 to free the subassemblies 
and thereby effect the removal of the strainer and the 
nozzle subassemblies as a unit. In like manner, the 
strainer and the nozzle subassemblies of inverted nozzle 
assemblies 10 which extend upwardly from manifold 12 
may be removed by the same method. Thereafter, each 
new, factory-assembled strainer subassembly 36 and 
nozzle subassembly 38 unit may be inserted in an asso 
ciated housing 14. Each of the units is automatically 
orientated in the desired predetermined position relative 
to the work by the interlocking engagement of pins 55 
and grooves 56 of housing 14. 

It is believed now readily apparent that a novel high 
pressure nozzle assembly has been provided which can be 
quickly and easily repaired and where the discharge port 
or orifice of the new nozzle subassembly is automatically 
positioned in the same relationship to the work as the 
replaced discharge orifice assumed with respect to the 
Work. This automatic orientation of the nozzle sub 
assembly obviates damage, in the field, to the discharge 
port or orifice into which a tool may be inserted by a 
Workman in the course of reassembly of the nozzle assembly. 

In FIGS. 5, 6, and 7 are shown alternative means for 
ring the housing of the nozzle assemblies to a mani 

old. 
In FIG. 5 boss 18A of manifold 12A is internally 

threaded at 60 to receive the end of a housing 14A, the 
end of the housing being threaded at 62 to mesh with 
threads 60. 

In FIG. 6 manifold 12B is provided with a flanged 
connection 62 in place of a boss. This flanged connec 
tion in FIG. 6 is shown as being integral with manifold 
12B, but obviously need not be integral with the mani 
fold. Flanged connection 62 may be a separate member 
connected to the manifold in any suitable manner, such 
as Welding, threading, bolting, or the like, without de 
parting from the scope and spirit of this invention. An 
internally threaded ring 63 is threaded at 64 to the end 
of housing 14B of the nozzle assembly and bolted to 
flanged connection 62 by a plurality of bolts 65 (only one 
of which is shown). The space between the adjacent sur 
faces of flanged connection 62 and ring 63 may be sealed 
by a Suitable gasket 66 or other means interposed between 
those surfaces. 

In FIG. 7 is shown a further alternative means of se 
curing the nozzle assembly to a manifold. As shown, 
housing 14C is substantially shorter in length than hous 
ing 14 shown in FIG. 2 and is welded at 67 within an 
opening 68 of a manifold 12C. This construction has the 
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advantage of positioning the strainer 49C directly within 
the interior of manifold 12C where fouling of the strainer 
will not occur so readily as in nozzle assembly i0 shown 
in FIG. 2. 

Although several embodiments of the invention have 
been illustrated and described in detail, it is to be under 
stood that the invention is not limited thereto. Various 
changes can be made in the arrangement of parts without 
departing from the spirit and scope of the invention as 
the same will now be understood by those skilled in the 
art. 

I claim: 
1. A pressurized fluid nozzle assembly comprising: 
(a) a conduit means connected to a source of pres 

surized fluid, 
(b) a hollow, opened ended housing connected at one 
end to said conduit means and communicating with 
the latter to receive the pressurized fluid, said housing 
including an outwardly opening socket at its other 
end, 

(c) a cylindrical assembly member inserted within and 
slidably and removably seated within said socket, 

(d) stop means formed in said housing interiorly 
thereof and contacting said cylindrical assembly 
means to limit inward movement of said assembly 
member in said socket, 

(e) a nozzle means having a fluid flow path there 
through and including a discharge orifice adapted 
to discharge a non-circular spray, said element being 
carried within said cylindrical assembly member so 
as to receive and conduct the pressurized fluid, as 
a spray, into the atmosphere 

(f) a first hollow positioning means carried by and ex 
tending laterally outwardly of said cylindrical as 
sembly member, 

(g) a second positioning means formed on the other 
end portion of said housing and comprised of a lateral 
recess receiving said first positioning means and co 
acting therewith to fix the cylindrical assembly mem 
ber in a predetermined angular position within said 
housing, 

(h) holding means secured to the housing and bearing 
on said cylindrical assembly member to hold said 
assembly member and said nozzle in said housing, 
Such that the non-circular spray from said discharge 
orifice is angularly oriented in relation to the fluid 
conduit means. 

2. The apparatus of claim 1 wherein a filter means is 
secured to said cylindrical member and is insertable and 
tremovable from the housing simultaneous with the cylin 
drical member. 

3. The apparatus of claim 1 wherein said holding means 
is a cap nut having a central opening therein in register 
with the discharge orifice to permit the pressurized fluid 
to flow therethrough. 
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4. The apparatus of claimi wherein said conduit means 

is provided with a boss to which the housing is connected. 
5. The apparatus of claim wherein said conduit means 

is provided with a flanged boss, a complementary flange 
on said housing, and means for drawing said complemen 
tary flanges together and thereby securing the housing to 
the conduit means. 

6. A pressurized fluid nozzle assembly comprising: 
(a) conduit means connected to a source of pressurized 

fluid, 
(b) a tubular, open-ended housing connected at one 
end to said conduit means, 

(c) a cylindrical assembly slidably and removably re 
ceivable in the distal end portion of said housing, 

(d) a nozzle element having a fluid-flow path and a 
discharge orifice adapted to discharge a non-circular 
spray removably Secured in a predetermined position 
within said cylindrical assembly, 

(e) said fluid-flow path and discharge orifice being in 
communication with the interior of the housing to 
receive the pressurized fluid and discharge same, as 
a spray, to the atmosphere, 

(f) a strainer body having an opening therein, 
(g) said strainer body being secured to said cylindrical 
member so that said opening registers with the fluid 
flow path in said nozzle element, 

(h) strainer means secured to said strainer body so 
as to communicate the interior of the housing with 
the opening in said strainer body, 

(i) at least one radial groove in the distal end of said 
housing opening outwardly toward said end, 

(j) at least one hollow pin carried by said cylindrical 
assembly member and extending laterally therefrom 
and engaging said groove to thereby locate the en 
tire assembly in a predetermined angular position 
within said housing, and 

(k) cap means secured to said housing and engaging 
the cylindrical assembly member and hold the en 
tire assembly in said housing, such that the non 
circular spray discharge from said orifice is angularly 
oriented at a selected position with respect to said 
conduit means. 
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