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Henry Disston and Sons, Inc,, Philadelphia, Pa.,
a corporation of Pennsylvania
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© 6 Claims.

My invention relates to ari apparatus for the -

production of an essentially austenitic structure
in steels in immediate sequence to the hot working
of the same. )

& One object of my invention is to provide means
for treating austenitic steels, with the result
that the steel has very high ductility, and hence
is particularly suitable for cold working opera-
tions. '

10 = A further object of the invention is to provide
apparatus for treating steels by which it is pos-
sible to treat austenitic steels in connection with
hot working operations to maintain the austenitic
structure at room temperature.

My invention contemplates the use of means
for producing a very drastic liquid quench as an
integral part of the machine used in the hot work-

ing, for example a hot rolling mill. The appa-

ratus of the present invention is applicable fo:;
use in the treatment of those steels which may be
quenched from a temperature above the austen-
itic critical temperature to maintain the austen-

20

itic structure at room temperature. The appa- .

ratus is particularly of value in the treatment
of the alloy steels, known as austenitic steels,
which are normally characterized by an austen-
itic structure at room temperature. As typical
of these steels, a 12% manganese steel containing
1% to 1.1% carbon may be mentioned. Any of
the other steels of this general class may also.
be treated, for example, one centaining 18% chro-
mium, 8% nickel, and varying amounts of carbon
up to .50%, or a steel containing 18% chromium,
8% manganese, 1 to 2% copper, and with carbon
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3% as a quenching medium, but other liquid media

may be used if desired, particularly cold brine,
although for some steels cold oil may be used.
The water jets are so arranged as to give a rapid
and uniform quench. FPFurthermore, the metal
as it leaves the rolls of the rolling mill is' kept
in contact with the quenching medium for a
period of time, so that the temperature of the
bar will not resume a red heat. .
Various conditions of temperature and time
are possible for the quenching operation; but in
any event, the temperature from which the metal
is quenched must be higher than the austenitic
critical temperature for the particular steel being
treated, and is invariably at a good red heat, for
example, from 1600 to 1900 degrees F. After the
quenching, the bar will have lost its red heat
and as it emerges from the machine, it will be ab
a black heat. varying under different circum-
55 stances, but generally ranging from 400 to 900
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varying up to .50%. I prefer to use cold water.

(CL 266—3)

degrees F. The steel treated in accordance with
the present invention may be used without fur-
ther treatment in the fabrication of materials,
or it may be subjected to cold drawing opera-
tions, with or without previous annealing and wa- 60
ter quenching. ' :

The novel process of the invention as well as
the structural details of apparatus constructed

-in accordance with the principles thereof for car-

rying out the process will be more clearly under- :
stood from the following detailed description of
the apparatus disclosed in the: accompanying

-drawings. ’

In the drawings: )

Figs. 1 and 2 are elevational views which when 70
taken together illustrate apparatus constructed
in accordance with the invention; :

Figs. 3 and 4 are partial elevational views of
the same apparatus illustrating the invention
more in detail, certain parts of the apparatus be-
ing shown in section for clarity of illustration;

Fig. 51is an elevational view along 5—5 of Fig. 3 ;

Fig. 6 is a perspective view of the guide mem-
ber of the apparatus;

Fig. 7 is a perspective view of the forward end 80
of the main pipe conduit; .

Fig. 8 is an elevational view along line 8—8 of
Fig. 3; and

Fig. 9 is an elevational view along 9-—9 of Fig. 4.

Referring to the drawings and particularly to 88
Figs. 1 to 5, there is disclosed a standard hot roll-
ing mill 1 which comprises essentially a pair of
grooved rolls 2 and 3 extending transversely be-
tween standards 4 and 5 and supported thereby.
Rolls 2 and 3 are of substantial width, as shown
clearly in Fig. 5, and are provided with sets of ‘
varying sized grooves 6, 7 and 8 to enable the
rolling of steel rods of varying sizes. :

In accordance with the invention, I provide a
supporting bar 9 which extends transversely be-
tween standards 4 and 5 adjacent the rolls and
is supported by the standards. This bar is pro-
vided with a longitudinal slot 10 which slidably
carries a pair of bolts 11. The bar also supports
a pair of blocks 12, each of which has a central !
bore extending therethrough, bolts 11 extending
through the blocks and firmly attaching them
to bar 9. The purpose of blocks 12 is to support
the arcuate plate 13 (see Fig.7) which is inte-
grally formed at the forward end of pipe con-
duit 14. The manner in which plate 13 is sup-
ported by blocks 12 is_clearly illustrated in Fig. 5,
the plate résting upon the blocks between the
heads of bolts 11. It will be apparent that the
position of plate 13 along bar 9 may be varied 110
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by sliding bolts 11 along the bar and thus prop-
erly adjusting the position of blocks 12. Plate 13
is provided with rows of apertures 15, the purpose
of which will be set forth hereinafter. The rows
of apertures are so arranged that the apertures
of each row are staggered with respect to those
of the other. )

Bar 9 also serves to support guide member 16,
the construction of which is shown in detail in
Fig. 6. 'This member comprises a body portion
17 having a depending extension 18 near the back
end thereof. A longitudinally extending groove.
19 is provided in the upper face of the body por-
tion and a plurality of transversely extending
grooves 20 of greater depth than groove 19 are
also provided. The front end of the guide is ta-
pered, as at 21, and the portion thereof at the
front end of groove 19 conforms in shape with
the grooves in the rolls of the mill so that it may
ride in the particular groove with which the mem-
ber is associated. As shown more clearly in
Fig. 3, the guide is adapted to have its back end
rest upon bar 9 so as to be supported thereby,

‘the depending extension 18 serving as a stop.

The guide merely rests upon the bar and is not
mechanically attached thereto. However, it is
of such width that it fits snugly between blocks
12 which function to prevent lateral movement
of the guide along bar 9. The forward end of
the guide rests upon the lower roll 3 of the mill,
the projecting end previously mentioned riding
in a groove of the roll as previously stated.

The purpose of guide 16 is to guide the steel
rod 22 as it emerges from the rolls, the rod pass-
ing through groove 19 of the guide as shown in
Fig. 3. The method contemplated by the inven-
tion involves initial quenching of the steel by
means of a jet or spray of the cooling liquid, as
will be set forth more fully hereinafter. Grooves
20 of the guide are made deeper than groove 19,
so that the lower surface of the steel rod will be
subjected to the cooling action of the liquid in
grooves 20.

The body portion of pipe 14 is of substantial
length, as illustrated. While any desired length
of this pipe may be used, we have found that a
length of approximately thirty-five feet serves
the purpose of the invention and enables the
carrying out of the desired method. The pipe
is formed as illustrated, its ends being bent up-
ward so that its central portion lies below the
ends, for a purpose to be described later. The
body portion of the pipe is supported upon hot bed
23 by means of suitable brackets 24 and 25.
Bracket 24 is attached to the front vertical wall
of the hot bed and comprises a horizontal body
portion 26 (see Fig. 8) with integral downwardly
extending attaching feet 27 and 28. It is de-
sired that pipe 14 be capable of adjustment trans-
versely with respect to the hot bed and, to this
end, the supporting brackets are made of sub-
stantial width. The body portion of bracket 24
has a longitudinal slot opening extending there-
through which is adapted to slidably receive the
lower portion of clamping ring 29. The ring has
an integral depending threaded shank 30 which
extends entirely through the slotted portion 26
of the bracket and carries a nut and a lock washer
at ite end. Pipe 14 passes through ring 29 and
it will be apparent that by slidably adjusting the
position of the ring along the supporting bracket,
the position of the pipe may be suitably varied.

Bracket 25 is disposed at the other end of pipe
14 and serves to support it in the same manner
as does bracket 24. Bracket 25 is illustrated in
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detail in Fig. 9 and it will be seen that this mem-
ber supports a ring 31 similar in construction to
ring 29 and slidably carried in a slot opening
through the bracket. The supported portion of
the pipe may be adjusted transversely by adjust-
ing the position of ring 31 in a manner similar to
that already set forth in connection with bracket
24, )

. Referring particularly to Fig. 5, there is pro-
vided in accordance with the invention an inlet
pipe 32 through which the quenching liquid
flows. A suitable valve 33 is provided to enable
cutting off of the liquid flow or to enable a varia-
tion in the pressure of the liquid. A manifold pipe
34 having horizontally extending branches 35 and
downwardly vertically extending branches 36 is
connected to the end of pipe 32 and supported
thereby. Leading off from this manifold, there is
also provided & flexible tube 37 connected to the
manifold by means of a suitable T coupling 38.
The other end of tube 37 is connected to a hori-
zontal pipe 39 which runs parallel to the central
portion of pipe 14 and is supported thereby a
slight distance above such pipe. Two-part clamps
40 may be utilized to attach the auxiliary pipe 39
to pipe 14. ’

The central body portion of pipe 14 is provided
with upwardly extending nipples 41 spaced at
regular intervals and pipe 39 is provided with
similar downwardly extending nipples 42 adjacent
nipples 41. Flexible hose connections 43 connect
nipples 42 to their corresponding nipples 41 so
that a portion of the incoming quenching liquid
flows through pipe 39 and enters pipe 14 via the
hose connections. The purpose of bending pipe 14
as previously set forth will now be apparent since
it is desired to provide a reservoir for the quench-
ing liquid designated by the reference character
44 in Figs. 3 and 4. This reservoir subjects the
steel rod 22 to a continuous quenching through-
out the desired length of pipe 14 and serves to
maintain the steel below red heat so that it will
emerge from pipe 14 to a black heat prior to its
being wound upon a suitable takeup reel 45.

Prior to this drastic quenching, however, the
steel is subjected to the previously mentioned jet
or spray quenching which is effected by the ap-
paratus now to be described. Sets-of flexible con-
duits 46 and 47 are attached respectively to
branches 35 and 36 of manifold 34. These con-
duits extend downward through rows of apertures
provided in a horizontally disposed plate 48 which
is carried at the end of an L-shaped bracket 49.
The depending arm of this bracket is formed so
as to co-act with a clamping member 50 (see Fig.
8) to constitute a clamp about pipe 14. In other
words, bracket 49 is rigidly supported by pipe 14
and plate 48 functions to hold conduits 46 and
47 in proper relation.

The lower ends of flexible conduits 46 and 47
extend througk the previously mentioned rows
of apertures 15 in the arcuate plate 13 at the
forward end of pipe 14. The arcuate shape of
the plate causes the liquid-emitting ends of con-
duits 46 and 47 to be angularly disposed in a pair
of rows, as shown more clearly in Fig. 5. It will
be seen that the liquid emitted by these conduits
is directed in a jet or spray upon the steel rod
as it passes through guide 16 and the steel is
initially subjected to a drastic spray quenching.
The purpose of the staggered relation of aper-
tures 15 in plate 13 will now be understood since
it is desired to arrange the liguid-emitting ends
of conduits 46 and 47 so that the steel will be sub-
jected to an even jet of liquid throughout the
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length of plate 13. This initial quenching action
is also aided by the previous described construc-
tion of guide 16 since the liquid in transverse
grooves 20 of the guide contacts the lower sur-
face of the moving steel to thereby quench the
same.

It will thus be seen that the method involved
in the invention and carried out by the disclosed
apparatus comprises two main and essential
quenching operations, viz., the initial jet or spray
quenching and the subsequent continuous gquench-
ing in the reservoir of pipe 14. Austenitic steel
which is subjected to this quenching process dis-
plays highly desirable characteristics and ad-
vantages over similar steel treated in the usual
manner. For example, steel treated in accord-
ance with the present invention has a materially
greater precentage elongation than that treated
in the usual manner. Whereas the percentage
elongation of austenitic steels cooled in the usual
manner runs from 4.0% to 7.5%, such steels when
subjected to the process of my invention show an
elongation of from 17% to 22%. Another advan-
tage of the process disclosed herein is that by
maintaining the austenitic property or structure
of the steel being rolled, the ductility thereof is
materially increased. This is very important
since the subsequent cold working tc which the
steel may be subjected depends entirely upon its
ductility. When steel of the class in question is
hot rolled in the ordinary manner, it cannot be
cold drawn into wire before a preliminary treat-
ment; nor can it be woven into screen without
such treatment. However, the same steel if it has
been hot rolled by means of the present method
can be immediately cold drawn or woven into
screen or may be bent in any manner without
danger of rupture.

The method of hot rolling and quenching steels
is the subject of a divisional application Serial
No. 635,100, filed September 27, 1932.

-While there is disclosed herein specific appara-
tus designed to carry out the contemplated meth-
od, it will be obvious that various changes and
modifications in such apparatus are possible and
within the scope of the invention. The invention
consists in the apparatus set forth herein and
includes any apparatus which may be utilized to
carry out the method in accordance with the dis-
closed principles.

I claim:

1. Apparatus for treating steel to maintain the
austenitic structure thereof after hot working,
comprising means for subjecting said steel to a
drastic liquid quench simultaneously with its
emergence from the hot working apparatus to
cool it rapidly, said means comprising a guide
adjacent the hot working apparatus over which
said steel passes, a quenching liquid jet adapted
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to play on said steel, and a passage containing
running quenching liquid through which said
steel passes. -

2. Apparatus for treating steel, to maintain the
austenitic structure thereof after hot working,
comprising means for subjecting said steel to a
drastic liquid quench simultaneously with ifs
emergence from the hot working apparatus to cool
it rapidly, said means comprising a guide adja-
cent the hot working apparatus over which said
steel passes, a quenching liquid jet adapted to
play on said steel, a passage containing running
quenching liquid through which said steel passes,
and means for laterally adjusting said guide, said
jet, and said passage.

3. Apparatus for treating steel to maintain the
austenitic structure thereof after hot working,
comprising means for subjecting said steel to a
drastic liquid quench simultaneously with its
emergence from the hot working apparatus to cool
it rapidly, said means including a guide adjacent
said rolls over which said steel passes, and a
quenching liquid jet adapted to play on said steel
during its advance along said guide.

4. Apparatus for treating steel to maintain the
austenitic structure thereof after hot working,
comprising means for subjecting said steel to a
drastic liquid quench simultaneously with its
emergence from the hot working apparatus to
cool it rapidly, said means including a guide ad-
jacent sald rolls over which said steel passes,
& quenching liquid jet adapted to play on said
steel, and means for laterally adjusting said gulde
and said jet.

5. Apparatus for treating steel to maintain the
austenitic structure thereof after hot rolling by
rolls having grooves therein, comprising means
for subjecting said steel to a drastic liquid quench
simultaneously with its emergence from said rolls
to cool it rapidly, said means including a guide
adjacent said rolls over which said steel passes,
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said guide having a tapered end riding in one of -

said grooves, and a quenching liquid jet adapted
to play on said steel.

6. Apparatus for treating steel to maintain the
austenitic structure thereof after hot working,
comprising means for subjecting said steel to a
drastic liguid quench simultaneously with its
emergence from the hot working apparatus to cool

it rapidly, said means including a guide adjacent -

said rolls over which said steel passes, said guide
having a longitudinal groove which slidably re-
ceives the steel and a plurality of transverse
grooves of greater depth than said longitudinal

groove, and a quenching liquid jet adapted to -

play on said steel, whereby the liquid accumulates
in said transverse grooves {o cool the lower sur-

face of the steel.
WILLIAM MELLOR.

320




