2,657,698

J. W. GARRETT
QUENCHING APPARATUS

Nov. 3, 1953

2 Sheets-Sheet 1

Filed Aug. 27, 1947

N .\\uw ‘

e i [T, . .

[
s | @
o1
3& )
8 =
v
N >
S .T.%,
174
WM W #to: X
74 \W&V/é////// N



Nov. 3, 1953 ~ J. W. GARRETT 2,657,698
/ QUENCHING APPARATUS
Filed Aug. 27, 1947 _ _ 2 Sheets—Sheet 2

m
% X 65

e

.

Jnventor

Y James W, CARgeTT
107 o Y 3'(4—‘-—0..&__

Qttorney




Patented Nov. 3, 1953

2,657,698

UNITED STATES PATENT OFFICE

,657 698
QUENCHING APPARATUS

James W. Gart‘ett Philadelphia, Pa., assigner to
Selas Corporation of America, Philadelphia,
Pa.; a corporation of Pennsylvania

Application August 27,

" ¢ Claims.

The present inverntion refates to apparatus for
use in the heéat tieating of metals, and mere par=
ticularly to appatratus that is used for querehirig
bar or tube stock as it emerges from a furnace
in which it has been heated.

" It'is ax object of the invertion to provmfe appa=
fatus which wilt spray o solid sheet of water, or

other quenching medium, over the entire surface
of 4 pisce of work as it feaves a furfiace in whicH
ft has been Heated. It is a further object of the
inverition to provide 4 dquetiching apparatus that
is shaped to conforny to the surface of a piece of
work so that s sheet of queniching medium miay
be sprayed evenly over the entite surface of the
work as it is passing from & furrace.

It is also ant object of the invention to provide
a quenching apparatis for use in progréssively
and evenly quenchirig eylindrical workpieces as
they emerge from & furnace i which they have
beenr heated. It is g further object of the inven-
tion to provide & quenching dpparatus of the type
mentioned above in which the volurnie of quetich-
frig medium discharged therefroni may be varied
easily as occasion dermiands.

In modern metal heating practice it is custom—
gry to heat contintously bars, tubes and sheets in
. g farnace and to querich them as they issue there-
from. The quenchifig’ appsaratus ordinarily used
for this type of work is supplied with a plurality
of small openings through which the quenching
miediuig, usually water, is forced. From time to
time these openings hecome clogged so that the
spray’ pattern. Tacks umformity This resuIﬁs in
of the workpleces

THe quenching apparatus of the present inven-
tion is designed to supply a solid sheet of the
quenching material around the workpleces the
volume of which may easily be varied as desired
depending upon the dimensions and temperature
of the work. The apparatus is diselosed as being
desiened for use with a cylindrical piece of work
which will be referred to herein. as a. tube, al-
though it will be obvious that it.could be so-shaped-
that sheets or other forms of metal could be
quenched equally as well. Also, for sake. of con-

vehience, the quenchmg medium. will be referred.

to as water, since this is most. commonly used.
The various features of hovelty which charac~
terize my invention are pointed out with particu~
larity in the claims annexed to and forming a
part of this specification. For a better under-
stgnding of the invention, however, its advan-
tages, and specific objects attained with. its use,

reference should be had to the dccompanying
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diswinigs and descriptive matter in which I have
illustrated and described a preferred embodiment
of the inveition.

In the drawings:

Figure t is a. fronf view of thie quenching appa-
ratus and a portion of its supporting mechanism.

Figure 2 i§ o séetioh takeit off line 2—2 of Hig-
ure 1; and
- Figures 3, 4 arid 5 dfe views similag to Figuie 2
showing differént forms that the quenching gppa-
rabus may take.

The apparatus of the presen% invention takes
the form of a hollow ring whieh i$ moutited
closely adjacent the exit of a fardgee. As the
work, in this case a tube or rod, émerges from
the furnace it passes directly through the ring
arid while so passihig is sprayed on its entire sur=
face with a sheet of water. Thus the tube is
gquenched immediately and entirely before the
surface can become oxidized. The a,pparaﬁus,
onie form, consists of a body portion Ff, whmh
fs mounted in @ suitable frame f2 by means of
polts 13 that extend through the frame and
through openlngs formed in suitable surfdaces on
the body. THis support is provided with out~
wardly extending shafts (4 that are meunted in
any suitable type of appara,'éus by meafis of which
the body can be ad:lustably mounted so that it
may be positioned with its opening exactly con«
centric with the exit of the furnace, Body ff is
preferably 4 casting of Brass or some other hon=
corrosive materiat and is formed with a radisl
flange 5 which terndinates in a sharp edge 16
that extends in' g generally axial direction corre~
sponiding to the directiont of tube travel. The
annular body portion i formed with internal
threads into which fs threaded an ftisert T which
Hay o flange projecting reatwardly toward the
flange 15 of the body. The insert is preferably
a casting and is provided with Tugs 19 that form
handles, whereby the isert nigy be rotated with
respect to the body.

As shown best inl Figuie 2. of the drawings, the
body and the fisert are so- forined that an anfiu-
lar chamber 21 is mdde between the twa parts.
In. order that this chamber is pressure tight, &
citeuldr washer 22 of leather, or otheér suitable
material, is fastened to the insert and is held in’
position by a retaining ring 23 and bolts 24.

The insert has machined surfaces 25 and 26
that mate with complementary surfaces of an
ahnular casting 27. 'This casting is fastened to
the irisert (T by bolis 28 extending through the
two parts and a ghasket 29 that is provided so that
a pressure tight jolit is formied. The intier end
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of flange 18 is curved as shown at 31, and this
curve merges into a generally conical surface
forming a continuation thereof on the casting 27,
as is shown at 32 in the drawing. The surface
32 continues until it terminates at a sharp edge
33, the inner surface of which i5 substantially
axial. Surfaces 31 and 32 cooperate with a com-
plementary surface 34 on the inside of flange 5
to form a throat or passage 35 through which
the water is forced against a tube passing through
the device. The inner edge of the throat adja-
cent chamber 24 is slightly wider than the outer
end thereof so that water passing through this
throat increases in pressure and velocity as it
travels toward the work.

Chamber 2! is provided with inlets 36 and 317
through either or both of which a quenching
medium, which in this case is water, may be
forced under pressure. The water in the cham-

ber leaves the same at high velocity through @

throat 35. In order to prevent turbulence and
to insure an even flow around the circumference
of the throat there is provided an annular flange
28 in the chamber so that water coming in

through a passage that leads directly to the @

throat. It will be noted that the passage is
wider than and forms an entrance for the throat
so that there is no turbulence in the flow and so
that the water pressure and velocity are con-

tinually increased between the inlet and the exit. 2

The upper part of the body il is provided with
an opening in which there is placed a bushing
39 that has a test cock 41 threaded into its upper
surface. Mounted above the test cock is a pres-
sure gauge 42,

In the operation of the device, a tube T leaving
a furnace as shown in the dash lines in Figure 2
of the drawing will be moving toward the left.
As the tube passes through the annular opening
in the device water will be sprayed upon it in a
solid conical sheet through throat 35.. The pres.
sure of this water is maintained so that there
will be an even flow around the entire circum-
ference of the throat and therefore, there will be
an even quenching action throughout the entire
surface of the tube to prevent possible warping
thereof due to uneven cooling. The angle with
which surface 32 is formed from edge 16 at the
exit of the throat until it is substantially par-
allel to the tube at its outer end 33 is such that
the water will tend to cling to this surface as it
is forced through the throat. Edge {6 is formed
as a sharp edge so that the water will not tend
to be drawn around it and drip vertically against
the tube.
and pressure will converge toward the surface of
the tube and the latter will be received in a sub-
stantially cylindrical body of water that meets
the tube along a line perpendicular to its axis.
Cooling of the tube will take place on a substan-
tial line contact that moves along the length of
the tube as it is travelling from the furnace.

The amount of water that is necessary to
quench properly the tube is dependent upon the
temperature to which the tube has been heated
and upon its dimensions. For example, a solid
rod will have more heat energy in it than will
a tubular body of equal diameter, therefore, the
rod will require a larger volume of water for
proper quenching than will the tube. This varia~
tion in volume that is necessary due to dimen-
sional and temperature differences in the type of
work that is being quenched may easily be ad-
justed by rotating the insert 18 and casting 271
with respect to the body portion {i. As the

Therefore water under high velocity ;
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insert is rotated in a counter-clockwise direction
in Pigure 1 of the drawing, the thickness of the
throat 35 will be increased without changing its
shape, and the increase in thickness will permit
a larger volume of water to be forced against the
surface of the tube.

Another advantage obtained by making parts
il and {7 axially adjustable is the ease with
which the throat or passage 35 may be cleared of
obstruction. From time to time during the use
of the device, particularly if unfiltered water is
used, small particles of dirt may become lodged
in passage 35. This will cause the spray pattern
to become uneven with consequent uneven
quenching of the work. In order to dislodge the
particles from the passage it is only necessary to
move part 1T axially relative to part {{ to in-
crease the passage thickness. When the dirt has
been flushed out of the pasasge, it can be re-
duced fo its proper size.

In order for the apparatus to work at peak
efficiency the inner diameter of the opening in
casting 27 must be such that there is only a small
annular space between edge 33 and the surface
of the tube. Therefore, for work of different
diameters, a different size opening should be
used. It is for this reason that the casting 27 is
made separate from the insert 17. When work
of a different diameter is to be quenched, it is
merely necessary to remove the casting 27 by
removing bolts 28 and another casting of the
proper diameter can be inserted in the device.
When in operation, however, parts (1 and 271
can be considered a single structural element.
Thus, it will be seen that there is provided appa-
ratus for forcing against a tube at high velocity
the proper amount of quenching water for the
type and size of tube that is to be quenched and
for the temperature of the tube.

The embodiment in Figure 3 of the drawing is
similar to that of Figures 1 and 2 and like refer-
ence numerals will be used for like parts in the
description thereof. This embodiment differs
from that of Figures 1 and 2 principally in the
use of a single part to form the insert and the
casting having surface 32, gs is shown at {1¢ in
the drawing. Such a construction is lighter than
that disclosed in Figure 1 and for this reason may
be desirable. Also with a construction of this
type a larger chamber 21 may be obtained. It is
noted that an opening is made in the bottom of
chamber 21 that is closed with a plug 46. This
opening can be used for draining the chamber of
sediment which will accumulate from time to
time if the water is not filtered. An increase in
the size of this chamber has a tendency to help
decrease the turbulence in the flow of water
through the chamber and throat 35 onto the
work. Adjustment of insert 17a relative to the
body 1l to change the size of the throat is
obtained in this embodiment by means of a hand
wheel 45 that is suitably fastened to the front of
the insert.

The operation of the quenching apparatus of
this embodiment is exactly the same as that of
the embodiment previously deseribed. It is
noted, however, that this particular embediment
would be designed for a given size tube and in
order to change the apparatus from one size tube
to another it will be necessary to supply another
insert assembly. )

A further embodiment of the invention is shown
in Figure 4 of the drawing. This embodiment
however, is exactly the same as those previously
described with respect to the manner in which
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5
throat- 35 through which the quenching fiuid
flows is shaped. 'The embediment differs from
_ the previously described embediments iny the man-
rner in which the parts are assembled. - As shown
i Figure 4 there is provided a body 5t that has
formed as @ part thereof a radially extending
flange 52, the inward end of which is formed
with: edge 16 as was the ease in the previously
deseribed embodiments. Fastened to the body &
By screws 54 is & ring 53 which ring serves to
hold i place the outer edge of a flexible dim-
phragm 55, the inner end of whieh is fastened i
any suitable manner, such as by soldering; to &
easting 56. This casting is formed with & eylin~
drieal surface 5T that is slidably reeeived in guides
58 whieh extend forwardly from the flange 52.
Thus, when the parts are assembled, throat 35 is
formed between surfaces on the end- of casting
56 and on flange 52. These surfaces are curved
so that there will be a smooth flow: of water
between them. Normally casting 56 is biased by
means of spring 5¢ away from the body 5f in-a

direction to enlarge the threat. ©Cne end of the

spring is: supported: by & shoulder formed on the

inside of the casting 56 and bears against the :

diaphraen: §5. The other end of thisspring bhears
against a shoulder formed in flange 52 just out-
side of the projection fronr that fiange upon
which the supports §8 are formed.

. Tax order to adjust the size of the throat, there
is provided a hand wheel 61 that has threads on
its quter surface which are received by threads
on the interior of ring 53. This hand wheel has
4. flange: 62 that engages a. shoulder 63 of the

imsert. Therefore, as the hand. wheel is. rotated .

relative: ta the insert, the latter will be foreed
to: the: richt hy the action: of the hand wheel or
will be moved to the left hy the: aetion of spring
59.. Because of the action of spring 59 there will
be: no lost. motion between. the: parts so that the
throat 35 will stay at the dimension to which it is
adjusted. It is noted that the pressure of the
water in chamber 21 acts in the same direction
as the spring so that when the device is in oper-
ation this force also tends to keep the parts rigid-
ly in their adjusted position. In this case an
inlet 64 for the water is shown in the bottom of
the chamber 21 instead of the top thereof as in
the previously described embodiments and there is
an opening 65 provided in the top to which the
test cock and pressure gauge may be attached.
Whether the supply opening is in the top or in
the bottom of chamber 21 is a matter of choice
and convenience. This will be determined mainly

by the easiest way of leading supply pipes there- 5

to. In any event, chamber 21 is kept full of
water due to the fact that this water is supplied
in such volume under such a pressure that the
volume leaving the chamber through the throat
35 will never be sufficient to permit the chamber
to become partially empty.

The embodiment of the invention disclosed in
Figure 5 differs from the others in that the size
of the throat is not adjustable after the device
has been assembled. In this case there is provided
a tubular body 71 that has as a part thereof or
attached thereto a conical member 72 which com-~
prises the outer portion of the throat. This
member is provided with a surface 73 that merges
into a tubular portion 14 forming the outer part
of the throat. The inner part of the throat con-
sists of a bevelled surface 75 on the end of a
tubular member 16. The tubular member is sup-
ported in proper spaced relation to cone 12 by
means of a dise 11 that is attached by bolis 18

10

20

3t

10

50

60

75

6

to a fiange formed on the body. In this esse theé
width: of the throat 35 is determined by the thick-
ness of a gasket 18 which is placed between &
flange on body Tf and the disc 17. Therefore,
after the proper thickness of the threat has been:
determined a gasket of the right thickness will be:
inserted and the parts bolted together. In order
to disassemble the deviee the bolts and the gasket
must be removed. : .

- Chamber 86, - which: - is- supplied with -water
through an inlet 82, has im it, adjacent the end
thereof toward the throat, a ring 8 whicls re«
stricts the path of flow of the water. This ring-is
fastened to o shoulder om the conical member
12 and serves to. reduce turbulenc¢e of the water
and also to increase its pressure as it fows from
the infef through the outlet.

This embodiment of the invention operates in
exaetly the same fashion as those previously de-
scribed. Water is supplied under pressure
through: the inlet-82 and passes through: chamber
80, to the throat between surfaces T3 and 15. The
water:-passes to the euter surface of the work
whichk is going through the tubular member T&
and serves to-quench the work.

From the above, it will be seen that I have de-
vised o quenching spparstus which ean be used
to-quenech progressively heated work that is pass—
itie through the same. This apparatus is provided
with- & throat so-formed that a eone shaped sheef
of water will be forced against the periphery
of the work at substantially a straight line around
its periphery perpendicular to its axis. There-
fore, quenehing will take place immediately and
evenly throughout the work. Because of the
angle, with respect to: the surface of the: work,
through which the water is. forced, the water will
tend: to: hug the surface of the work: in the: direc-
tion in which: it. is: moving. Therefore there wilk
beno splashing of the water backward toward: the:
furnace with a consequent spotty quenching of
the work and irregular cooling of the same. This
apparatus performs the quenching operation
rapidly and accurately as the work is moving

s from the furnace through the apparatus.

While in accordance with the provisions of the
statutes, I have illustrated and described the best
form of embodiment of my invention now known
to me, it will be apparent to those skilled in the
art that changes may be made in the form of
the apparatus disclosed without departing from
the spirit of my invention, as set forth in the ap-
pended claims, and that in some cases certain
features of my invention may be used to ad-
vantage without a corresponding use of other
features.

What is claimed is:

1. In a quenching device, the combination of a
first annular member having an axially extend-
ing portion and a radially extending portion, said
radial portion extending inwardly and curving
toward an axial direction to form a substantially
conical surface, a second annular member also
having an axially extending portion smaller in
diameter than the axially extending portion of
said first member and a radially extending por-
tion, the radially extending portion being re-
ceived in the axially extending portion of the
first member, said members cooperating to form
an annular chamber, the axially extending por-
tion of said second member being provided with
means forming a substantially conical surface
substantially parallel to said first-mentioned
surface whereby a conical passage is formed he-
tween said surfaces, the surface on said means
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éoiitinuing in a smooth curve radially inward of
said first mentioned radial portion until it is sub-
stantially axial and terminating in a sharp edge,
means through which liquid can be intrcduced
into said chamber to flow through said passage
and along said last mentioned surface into a cyl-
inder or sleeve, and annular bafile means be-
tween the entrance for said liquid and the en-
trance of said passage.

2. The combination of claim 1 including means
to adjust said annular members axially relative
to each other and thereby vary the size of said
passage.

3. In a quenching device, the combination of a
plurality of annular cooperating parts operative
to form an annular chamber, one of said parts
including an inwardly and axially extending
curved portion terminating in a sharp edge, said
portion forming a substantially conical surface,
means on the other of said parts having formed
‘thereon a substantially conical surface inside
and substantially parallel to and opposing said
first~-mentioned surface, said surfaces defining a
conical passage extending inwardly of the annu-
lus from said chamber, the portion of said means
. forming said second-mentioned surface continu-
ing in a smooth curve radially inward of said
first edge until it is cylindrical and coaxial with
said annulus and terminating in a sharp edge,
and means to adjust said parts axially with re-
spect to each other to thereby vary the size of
said passage.

. 4. The combination of claim 3 including inlet
means in one of said parts through which a
quench liquid may be introduced to said cham-
ber, and an annular shield extending between
said inlet and the inner end of said passage.

5. In a quenching device, structure including a
pair of cooperating annular members forming an
annular chamber having a circular outlet adja-

o

10

20

30

8

cent to one end and on the interior thereof, one
of said members including means forming a coni-
cal surface extending inwardly toward the center
of said members from one side of said outlet and
terminating in a sharp edge, the other of said
members including means forming a surface in-
side and parallel to said first-mentioned surface,
adjacent to the other side of said outlet and con-
tinuing radially inward beyond said edge in a
smooth curve until it is eylindrical to form with
said first surface a conical passage communicat-
ing with said outlet, said last-mentioned means
also terminating in a sharp edge, means forming
an inlet in one of said members through which
quenching fiuild can be introduced into said
chamber to flow through said outlet and passage
and along said inside surface to form & cylinder
of fluid, and means to adjust said members axi-~
ally with respect to each other to vary the size of
said passage.

6. The combination of claim 5 including an
annular shield in said chamber between said
inlet and said opening.

JAMES W. GARRETT.
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