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1. Claim. (C. 299-54) 

This invention relates to the hydraulic de 
Scaling of hot metal and to the nozzles used to 
eject the sprays required by such work, one of 

and the design of its fluid passage is therefore 
very important. There must be no abrupt angles 

the objects being to economically effect complete . 
descaling. Other objects may be inferred from 
the following disclosure of a specific example. 

Referring to the accompanying drawing: 
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Figure 1 is a side view of a mill including the 
hydraulic descaler constituting this example; 

Figure 2 is a view of the descaler looking in the 
traveling direction of the work; 
Ere 3 shows one of the descaler nozzles in 

detail; 
Figure 4 is an end view of this nozzle; 
Figures 5 and 6 are longitudinal sections of the 

nozzle taken from the lines V-V and VI-VI 
in Figure 4; and . 

Figures 7 and 8 are cross-sections taken from 
the lines VII-VII and VII-VI in Figure 5. 
More specifically, the mill constitutes a roll 

stand to which hot work 2 is fed over a table 3. 
Assuming this to be a hot-rolling steel mill, the 
surface of the work 2 will carry tightly adhering 
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scale which, if rolled into the work, will result in 
a poor finish. It is the function of the hydraulic 
descaler to prevent this from occurring by re 
moving the scale just prior to the entry of the 
Work into the rolls. . 
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The descaler includes two pipes 4 arranged . 
transversely over the top and bottom of the work 
2 and provided with nozzles 5 which eject high 
velocity water jets against the surface of the work 
when the pipes 4 are suitably connected to a 
Source of water under sufficient pressure. , 
Each of the nozzles 5 has an externally threaded 

end 6 which may be either screwed directly into 
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its mounting pipe 4 or screwed into a bushing 
which is, in turn, screwed into the pipe. If such 
a bushing is used it should not project any great 
distance beyond the pipe. The nozzle has a 
straight longitudinal fluid passage having a cir 
cular entrance 7 and initially decreasing in cross 
sectional area while maintaining its circular shape 
to a point approximately intermediate its ends, as 
at 8, the passage then gradually flattening and 
flaring smoothly without twisting or enlargement 
of its cross-sectional area to form a slotted exit 
9 having straight sides transversely of the pas 
sage. As can be seen by reference to Figure 8, 
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from metal that is harder, 

such as would tend to cause swirling or direc 
tional changes. The portion that decreases in 
cross-section apparently functions to gradually 
effect a velocity increase, whereby the water tends 
to be drawn into a truly circular stream, this 
then being flattened and flared without any re 
duction in velocity until ejection occurs. The re 
sult is a flaring wall of solid water moving atter 
rific velocity and being uniform throughout its 
extent, both in velocity and cross-section. 
The various nozzles are arranged so their slots 

parallie one another and at such spacing that the 
various walls of water they produce overlap one 
another. The entire surface of the steel is sub 
jected to the, overlapping walls of solid water 
moving at sufficient velocities to function as me 
chanical scrapers or shavers as the steel moves 
past the same. This function may be obtained 
when the was are perpendicular to the surfaces 
of the steel, the Walls being, however, preferably 
directed at angles about 15 degrees toward the 
steel's traveling direction. The slots of the vari 
ous nozzles are not in alignment but are arranged 
at sufficient angularity to prevent the respective 
flaring walls of water from blending and destroy 
ing or nullifying their effects by the mutual inter 
ference which would otherwise result. 
A further feature of the nozzles is that each is 

made in one piece of Monel metal with a wall 
thickness throughout suficient to withstand a 
fluid pressure of at least one thousand pounds per 
square inch. Monel metal may be forged to the 
required shape from a properly drilled and ta 
pered cylindrical blank. r 
As previously mentioned, Water pressures of 

up to one thousand pounds per square inch are 
used in the case of the present invention, al 
though pressures as low as three hundred pounds 
will function. The actual volume each nozzle 
individually handles is relatively small, and it 
follows that with such high water pressures con 
siderable erosion and vibration is to be expected. 

It has been found that nozzles made from 
Monel metal last much longer than when made 

This is not due to 
the natural resistance of the metal to corrosion, 
since harder non-corrosive metals have been 

the circular part 8 of the fluid passage gradually 50 tried. All that is known is that for some reason 
changes to an oval shape and then smoothly 
merges into the form required to provide the 
slotted exit 9. 
Water pressures of as much as one thousand 

Monel metal is not subject to rapid erosion or 
to premature vibration fatigue, these being com 
mon faults when other metals are used. 
A further advantage in the use of Monel metal 

pounds per square inch are used with this nozzle, 35 is that it is sufficiently ductile and malleable to 
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distort without breaking upon being accidentally 
struck by the work. Other metals possessing 
these particular characteristics to the proper de 
gree will also possess this advantage. Too much 
importance cannot be attached to the phase now 
under discussion, serious accidents having oc 
curred by reason of prior art nozzles breaking of 
and being carried into the mill rolls. 
The Morel metal should be forged while hot 

and suitable templates used to obtain the inside 
shape. An interesting characteristic has been 
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discovered in connection with the use of Monel 
metal in that even though machining marks are 
left in the passage inside the nozzle, the water 
will within a very few hours erode the surface to 
smoothness, after which erosion occurs at a very 
slow rate. 
As previously mentioned, the matter of obtain 

ing the wall of solid water contemplated by this 
invention is very difficult, and in Order to provide 
the public with positive information as to how to 
construct the disclosed nozzle So that it functions 
in the manner disclosed, the following steps in. 
its manufacture are outlined: 

1. Cut 'A' bar of cold drawn Monel metal to 
proper length. 

2. Drill A' hole completely through center 
of piece. 

3. Drill tapered bore on threaded end A' deep 
into A' hole to produce ’ diameter on open 
end. 

4. Drill tapered bore on spray end 8' deep 
into A' hole to produce %' diameter on open 
end. 

(Note: Steps #3 and #4 produce a 6'-length 
of the original A' bore between two tapered 
ends.) 

5. Turn threaded end to taper for 6' pipe 
thread. 

6. Cut standard 3%' pipe thread on threaded 
end. 

7. Heat piece and hand forge spray end flat 
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using taper drift.020' thick inside hole to main 
tain proper inside contour. 

(Note: This forging operation must extend 
back into piece to produce an oval shape in the 
originally round A' hole remaining after taper 
ing each end.) 

8. Grind flattened end to produce flat face 
normal to spray center line. 

9. Drive tapered drift into spray end to open 
slot to uniform ' thickness. This drift is ta 
pered slightly on both its width and thickness to 
permit entry. 
Although emphasis has been laid on the ad 

vantages of nozzles constructed according to the 
present invention when used in conjunction with 
water under high pressure, the nozzles will func 
tion to produce a flaring wall of water or other 
liquid when supplied the nozzles under lower 
pressures. Thus, such a nozzle may be used to 
advantagein applying paint or other liquid. How 
ever, the invention has been developed in con 
nection with the descaling of steel or other 
metal, its advantages being particularly evident 
in connection with this type of Work since it 
functions satisfactorily, whereas all other types 
of nozzles give considerable trouble. 
I claim: 
A nozzle characterized by a longitudinally 

straight fluid passage having a circular entrance 
and initially decreasing in cross-sectional area 
while maintaining its circular shape, the pas 
sage then gradually flattening and flaring 
Smoothly without twisting or enlargement of its 
Cross-sectional area to form a slotted exit having 
straight sides transversely of the passage, the 
nozzle being made in one piece of Monel metal 
with a Wall thickness throughout sufficient to 
withstand a fluid pressure of at least one thou 
sand pounds per square inch and having a 
greater resistance to fluid erosion than if made 
of harder metal. 
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