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1 
My invention relates to quenching devices, 

more particularly to devices for projecting a 
quenching fluid onto a heated article, and has for 
its object simple and reliable means for assuring 
a uniform and effective engagement of the fluid 
with the article. I 
In the ?uid quenching of continuously moving 

horizontal heated articles such as wire, rod or 
pipe, the ?uid is conventionally applied in a 
series of radially directed jets surrounding the 
moving article, these jets furthermore being di 
rected at an acute angle with the heated article 
in the direction of the path of movement of the 
article. This acute angle quenching is used to 
prevent flow of the quenching fluid back into con 
tact with the portion of the article which is at 
that time being heated. I have found that a 
cooling liquid when thus applied at an acute angle 
has a tendency to bounce off or be de?ected from 
the upper surface of the article with the result 
that the cooling action is not uniform around the 
article and the time of contact of the liquid with 
the upper surface of the article is not long enough 
to cool it effectively to the desired low tempera 
ture. 
In accordance with my invention, I provide an 

additional series of apertures in the upper portion 
of the quenching device remote from the article 
for directing additional jets of cooling liquid 
on the-article in such manner and'position that 
they engage the liquid from the ?rst set of jets 
before it is deflected from the article and thus 
redirect this liquid causing it to cling to the 
article whereby more effective utilization of the 
cooling ?uid and uniform cooling are obtained. 
For a more complete understanding of my in 

vention reference should be had to the accom 
panying drawing, Fig. 1 of ‘which is a view in 
section of a quenching device embodying my in 
vention taken along the line l-—I of Fig. 2; Fig. 2 
is a front elevation view of the device shown in 
Fig. 1, Figs. 3 and 4 are similar views showing 
a modi?ed form of my invention, while Figs. 5 
and 6 are diagrammatic views illustrating the 
operation of the quenching device. 
Referring to the drawing, I have shown my 

invention in one form, as applied to the cooling 
and hardening of the surface of a tube i moving 
continuously in a predetermined horizontal path 
from the left to the right as indicated by the 
arrow 2. It will be understood that the tube ! 
moves through a suitable heating means such as 
a. high frequency induction heating coil (not 
shown) which progressively heats a surface layer 
of. a desired. thickness to a. predetermined harderh 
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ing temperature, or ‘to an annealing. tempera» 
ture, such as for example stainless steel'which may 
be annealed by heating to about 1900‘degrees F. 
and then quenching. 
For the purpose of quenching the tube I, I pro 

vide a cylindrical or ring-shaped container 3 
having an inner wall 4 loosely surrounding the 
tube ! and through which the tube is moved. On 
the end of the container 3 which is trailing with 
respect to the direction of movement of the tube 
i , I provide a cone-shaped re-entrant wall 5 sur 
rounding the tube, which cone-shaped wall is 
provided with two concentric rows or series of 
quenching apertures 6 and 7 adjacent the tube. 
Each of the two rows or series of holes 6 and ‘I 
is arranged in concentric relation with the mem 
ber 3 and the tube, the two rows being spaced 
apart slightly and the holes being in staggered 
relation as shown in Fig. 2. As shown in the 
drawing, the cone-shaped wall '5 extends at an 
angle of substantially 45 degrees with respect to 
the tube ! and since the holes extend perpendicu 
larly through the wall, jets of cooling fluid, such 
as water, are directed through the holes in a 
radial direction upon the tube I and at an angle 
of substantially 45 degrees with the surface 
lengthwise of the tube. It will be understood 
that water is supplied under a suitable pressure 
to the interior of the quenching device 3 through 
a suitable pipe connection 8. 

I have found that when cooling water is di 
rected against the surface of the tube through 
the series of holes 6 and 1 the water is de?ected 
from the upper surface of the tube, Whereas the 
water directed against the lower surface of the 
tube clings to the surface. As a result the lower 
surface of the tube is cooled more effectively 
than the upper surface and, furthermore,.more 
uniformly than the upper surface which shows 
small areas of unequal quenching and harden 
ing. Therefore, the surface not only is not 
hardened uniformly but the unequal quenching 
as betweenthe top and bottom sides causes warp 
insr of the tube. 
This deflecting tendency of the cooling water 

applied to the upper surface of the tube is in 
dicated diagrammatically in Fig. 5 in which jets 
of cooling water 9, and [9 are shown impinging 
against the upper surface of the tube |. This 
cooling water, however, is de?ected from the sur 
face at the point H before the cooling operation 
has been completed. 

For the purpose of redirecting the cooling water 
from the holes 6 and ‘I against the upper surface 
.of the tube and for thereby causing-it to cling 
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to the upper surface for substantially the same 
length of time as the water clings to the lower 
surface of the tube, or at least until satisfactory 
cooling has been effected, I provide an auxiliary 
row or series of holes I 2 in the cone-shaped mem 
ber 5 adjacent its outer periphery and remote 
from the tube. This'row of holes [2 is separated 
from rows 6 and l by an imperforate wall por 
tion and extends, preferably as shown in the 
drawing, over an arc of substantially 120 degrees, 
i. e., 60 degrees on each side of the vertical. The 
row of holes I2 is concentric with the other two 
rows 5 and l and is suitably spaced from the rows 
6 and ‘I to provide the desired cooling effect. 
When water is admitted through the pipe coupling 
to the interior of the quenching device at a suit 
able pressure, jets of water are directed through 
the holes l2 in parallel relation with the jets from 
the holes 6 and l and in such spaced relation with 
the jets from the holes 6 and ‘I that the jets from 
the holes l2 strike the water from the jets 6 and 
‘I so as to prevent its deflection from the surface 
of the tube and redirect it against the surface. 
As indicated in Fig. 6, the jet l3 from the hole 
42 strikes the water from the jets 9 and H‘) at 
the point I4 thereby to cause the water to cling 
to the surface for a longer period of time for 
more effective cooling of the surface. 

I have found that the arrangement of the 
auxiliary holes l2 over an arc of substantially 
120 degrees provides effective and uniform 
cooling of a tube, although the extent of the 
series of holes can be changed as desired. 
Apparently when a tube is being cooled if the 
series of holes I2. extends over an arc greater 
than substantially 120 degrees the jets of 
water at each end of the row of holes tend to 
force away from the surface of the tube the 
water applied through the lower holes 6 and 1 
to the sides and lower surface of the tube. 
For the purpose of providing a uniform supply 

of water to the holes in the member 5, i. e., a 
constant pressure of water supplied to all of 
the holes, I provide a ballle wall l5 in the quench 
ing device which divides the quenching device 
into two annular chambers I6 and H. The 
ba?le wall I5 is provided with a series of equally 
spaced apertures l8 around its periphery through 
which water is fed from the chamber l6 into the 
chamber I1 and thence to the jet holes. The 
aggregate area of the holes I8 is somewhat 
greater than the aggregate area of the quenching 
holes 6, ‘I and I2. This arrangement, which is 
covered by my co-pending application Serial No. 
704,946, ?led October 22, 1946, for Quenching 
Device, is especially advantageous when the 
pressure of the quenching ?uid supply is reduced 
for any reason and when the quenching is ap 
plied intermittently, as for a series of separate 
articles. 
In the modi?ed form of my invention shown in 

Figs. 3 and 4 jets of cooling water are directed 
only against the top and side surfaces of the 
upper flange of the I-shaped heated member I9. 
In this device a transversely aligned series of 
remote auxiliary holes 28 is provided for pre~ 
venting de?ection of the cooling water supplied 
by the transversely aligned series of holes 2| and 
22 to the upper surface of the member l9 thereby 
to cause the water to cling to the upper surface 
for a longer period of time with more effective 
cooling. As shown, this quenching device has a 
triangular cross section, the water being supplied 
through a central pipe connection 23. ' 
1 .While I have shown a particular embodiment 
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4 
of my invention, it will be understood, of course, 
that I do not wish to be limited thereto since 
many modi?cations may be made and I therefore 
contemplate by the appended claims to cover any 
such modi?cations as fall within the true spirit 
and scope of my invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
l. A quenching device for an article having a 

substantially horizontal upper surface and 
_moving along a predetermined substantially 
horizontal path comprising a container provided 
with at least one aperture adjacent said path 
for directing cooling ?uid downward on said 
upper surface of the article at an acute angle 
with said path in the direction of movement of 
the article and with another aperture remote 
from said path for and separated from said one 
aperture by an imperforate wall portion for 
directing cooling ?uid downward on said upper 
surface, said remote aperture being spaced from 
said ?rst aperture by an amount such that the 
?uid from the remote aperture engages the ?uid 
from said ?rst aperture after the initial contact 
of the latter ?uid with said upper surface and 
redirects it against the said upper surface of the 
article. 

2. A quenching device for an article having a 
substantially horizontal upper surface and 
moving along a predetermined substantially 
horizontal path comprising a container provided 
with a wall extending at an acute angle with 
said path, said wall being provided with a trans 
versely aligned series of apertures adjacent said 
path for directing jets of cooling water down 
ward on said upper surface of the article at an 
acute angle with said path in the direction of 
movement of the article and with another trans 
versely aligned series of apertures remote from 
said path and separated from the ?rst said series 
of apertures by an imperforate wall portion for 
directing jets of cooling water in parallel rela 
tion with ?rst jets so as to engage the water from 
?rst jets and redirect it against the surface of 
the article. 

3. A quenching device for an article having a 
substantially horizontal upper surface and mov 
ing continuously along a predetermined sub 
stantially horizontal path comprising a container 
extending substantially around said path and 
provided with a wall extending at a moderate 
acute angle with said path, said wall being pro 
vided with a ?rst series of apertures adjacent said ' 
path for directing jets of cooling water sub 
stantially radially toward said path and at an 
acute angle therewith in the direction of the 
movement of the article, the upper apertures of 
said series directing water downward on said 
upper surface, said wall being provided with an 
auxiliary series of apertures remote from said 
path and separated from said ?rst series of 
apertures by an imperforate wall portion, said 
auxiliary series of apertures extending over a 
predetermined arc above said path for directing 
jets of cooling water downward on said upper sur 
face in parallel relation with downwardly directed 
jets from a predetermined portion of said ?rst 
series of apertures so as to engage the water there 
from after its initial contact with said upper 
surface of the article and redirect it against said 
upper surface. 

4. A quenching device for an elongated article 
moving continuously along a predetermined sub 
stantially horizontal path, comprising a con 
tainer extending over the top of said path and 
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having portions on each side of said path, said 
container being provided with‘ a re-entrant side 
wall extending at a substantially 45 degree angle 
with said path in a direction opposite the move 
ment of the article and being provided with a 
series of apertures for directing jets of cooling 
water downward on the upper surface of the 
article and additional apertures for directing jets 
of cooling water on opposite sides of the article 
all at an angle of substantially 45 degrees with 
said path in the direction of movement of the 
article, said wall being provided with a second 
series of apertures a greater distance from said 
path than said ?rst series of apertures and co 
extensive only with said ?rst series of apertures 
for directing jets of cooling water downward on 
said upper surface in parallel relation with jets 
from said ?rst series of apertures so as to engage 
the water from said ?rst series of apertures as 
it is de?ected from the article and redirect the 
water against the upper surface of the article. 

5. A quenching device for an article having a 
substantially horizontal upper surface and mov 
ing along a predetermined substantially hori 
zontal path comprising a container provided 
with a wall extending at an acute angle with said 
path, said wall being provided with at least 
one aperture adjacent said path for directing 
cooling ?uid downward on said upper surface 
of the article at an acute angle with said path 
in the direction of movement of the article, and 
with at least one additional aperture remote 
from said path and separated from said one 
aperture by an imperforate wall portion for 
directing cooling fluid downward in substantially 
parallel relation with the ?uid from said one 
aperture, said remote aperture being spaced from 
said one aperture by an amount such that the 
?uid from said additional aperture engages the 
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?uid from said one aperture after the initial 
contact of the latter ?uid with said upper sur 
face and redirects it against said upper surface. 

6. A quenching device for an article having a 
substantially horizontal upper surface and mov 
ing along a predetermined substantially hori 
zontal path comprising a container provided with 
a wall extending at an acute angle with said path, 
said wall being provided with a series of apertures 
adjacent said path for directing cooling ?uid 
downward on said upper surface of the article 
at an acute angle with said path in the direction 
of movement of the article, and with another 
series of apertures remote from said path and 
separated from said ?rst series of apertures by 
an imperforate wall portion for directing cooling 
fluid downward on said upper surface in parallel 
relation with the fluid from the ?rst series of 
apertures, said remote series of apertures being 
spaced from said ?rst series of apertures by an 
amount such that the ?uid from the remote 
apertures engages the ?uid from said ?rst series 
of apertures after the initia1 contact of the 
latter ?uid with said upper surface and re 
directs it against said upper surface. 

HERBERT W. SECOR. 
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