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This invention pertains to the art of treat 
ment of metals; relating more particularly to a 
method of, and an apparatus for Softening a 
portion of a steel member while providing for 
maintaining the hardness of the balance of that 
member. 
The object of the invention is that when a 

steel shaft or like member is too hard to admit 
of being machined it may be reduced in hard 
ness by heat treatment as to that portion to be 
machined, while the balance thereof is main 
tained in its original hardened condition by Suit 
able cooling methods. 
That the method may be understood and that 

an apparatus for practicing the method may 
be made known the appended drawing is pro 
vided forming part thereof. 

Figure 1 is an elevation in part sections of an 
apparatus in one of its usable forms; 

Figure 2 is a side elevation of a part thereof 
rotated 90° from the position thereof shown in 
Figure 1, 

Figure 3 is an elevation of part of what is 
illustrated in Figure 1 showing a torch as a heat 
ing medium for the Work to be performed; 

Figure 4 is a plan of a receptacle shown in the 
preceding figures; 

Figures 5 and 6 each illustrates in plan a por 
tion of the bottom of the receptacle shown in 
Figure 4; 

Figure 7 is an elevation of part of a member 
to undergo heat treatment together with a stop 
per portion mounted thereon to encircle it the 
same being shown in cross section, and 

Figure 78, illustrates in perspective a part of 
a receptacle bottom having a conical opening. 

In machine practice where hardened steel 
members such as lengths of shafts, cutter stock, 
and the like are employed it is often necessary 
to machine a portion thereof in a lathe or by 
other means so as to fix thereon a separate 
necessary part, for example. Since too hard to 
permit machining the material must be treated 
to reduce it to mild Workable condition to admit 
of changing its form by machining operations. 
At the same time it is quite necessary in many 
instances that only that portion to be thus oper 
ated upon be reduced to mildness while main 
taining the balance of the stock in its original 
hard condition. 
That the two different conditions in the same 

stock or member may obtain it is required that 
While the necessary heat is applied to the One 
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in order that the purpose of a normally hard 
article shall not be altered. . 
To this end the present to be described method 

is employed together With an apparatus for 
practicing such method. 

In the named drawing two different ways of 
heat treatment are shown as examples, though 
other methods of heating may be used. 
In Figure a pot is provided suitably mount 

ed, as on a stand , for example, within which 
a metal may be kept molten by means of a gas 
burner 2, or other type of heating unit, while 
in Figure 3 a blow torch 4, is illustrated applied 
directly to the Work designated at A. 
In the first three figures is represented a re 

ceptacle 5 for a suitable cooling agent, as flow 
ing cooling water, for example. This receptacle 
in the present arrangement is shown above the 
pot. and suitably supported. It may consist 
of a single part, a part of which is shown in Fig 
ure 78, or as in the named three figures may be 
of two separable parts as 5' and 5° adapted to 
abut, as in Figures 2 and 4, and including a 
gasket 6 between them of asbestos or like me 
dium, the parts being fixed relatively through 
the use of perforated ears or lugs 7, and bolts 
8. While the bottom of the thus provided re 
ceptacle may be flat throughout it may in some 
cases be depressed centrally providing the ex 
tension 53. In either event the bottom has an 
opening 9 therethrough through which the work 
A may be introduced so that an extremity of the 
latter may be depend into the molten metal, in 
the One case, or into a position opposite Said 
torch 4, so as to lie in the blast of such torch. 
In the present example since the receptacle 5 

is above the pot f and since the Work extends 
through the bottom of the former it is, of course, 
necessary to provide a leak-proof joint, around 
the Work to prevent Water leakage. To this 
end a wrapping 9 of the asbestos or of other 
material encircles the work and due to clamping 
the parts 5' and 52 together upon said wrapping 
the desired end is a complished. And it may be 
said that the opening 9 may be of any desired 
Outline, i. e., round, hexagonal or other form 
to conform to the form or type of the work, as 
shown in Figures. 4, 5 and 6 for example. Or 
again, should the receptacle be even of but a 
single part, Figure 7, its bottom may have an 
opening as 99, Figure 7, of a conical type and 
the Work A" may have a conical wrapping 93, 
Figure 7 to seat therein forming a perfect leak 
proof plug. Thus the described separable re 
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either type, whether of two parts as 5, 5, or 
whereof but a single portion as stated, the bot 
tom may be depressed, creating a basin at the 
position of the opening Within the named ex 
tension 53. 
The downwardly directed lower wall or bottom 

of the reservoir 5 serves to space the main por 
tion of said bottom from the hot molten metal, 
or the torch flame, as the case may be, in order 
that the cooling medium in said receptacle can 
be kept as far away from the heat as possible 
and yet reach into the heat chamber to permit 
said cooling medium to reach the nearest posi 
tion to the part of the work to be treated. Thus, 
too, the extremity of the work can be projected 
into the molten metal of less bulk than Would 
be required to entirely fill the pot . 
The Work may be supported in a firm upright 

position in any good manner through the use. 
of a member 0, for instance, through which said 
work may be introduced. 
As the cooling agent, water may flow into the 

receptacle 5 from a Supply pipe , its exit being 
through a conduit 2. 

In order that various diameters of Work. A may 
be handled several receptacles 5 may be provided, 
each having an opening 9 of a diameter to ac 
Commodate a given piece of Such Work. Or, 
again, a single receptacle may be used having an 
opening 9 of a diameter great enough to take the 
largest diameter of work, and the latter, what 
ever its smaller diameter may have a Wrapping 
9' of an extent sufficient to provide the desired 
leak proof arrangement. 
Where the work may have a flange or other 

extending part, as an enlargement, for example, 
extending therefrom Somewhere along its length, 
and it is desired to reduce the Work to mildness 
close up to Such flange it is clear that a recep 
tacle having a fiat bottom is desirable for the 
reason that the flange may lie thereon close to 
the heat Source and that the entire portion of 
the work below the flange may therefore be 
wholly heat treated. This, of course, would not 
be permitted by the depressed central extension 
53 where the mentioned flange might be too large 
in diameter to enter Such extension. 
When, however, the work may by chance have 

enlargement or flange that would enter the com 
paratively narrow space of Said extension 53 but 
too large to pass through the opening 9 of the 
latter the full length below Such flange could still 
be treated, 

. The advantage of the extension 53 is a dis 
tinct one, however, as compared with a flat bot 
tom receptacle since having a Smaller area of 
metal exposed to the heat is kept low in tempera 
ture by the cooling agent and the heat of the 
molten metal or outer heat Source could be main 
tained at any determined point. That is to say, 
higher temperature for quicker Softening pur 
poses could be employed with a given cooling 
medium due to a Smaller metal exposure at Said 
extension than with the greater spread of metal 
of the fiat bottom type of receptacle. 
While the drawing shows that the work is held 

upright and the extremity thereof to be heat 
treated depends from the receptacle 5 it is possi 
ble to reverse that position or even to Operate 
upon the work while held horizontally. How 
ever, the preferred manner is as shown and de 
scribed for mechanical reasons as Well as obvi 
atting certain disadvantages that might arise 
from the employment of the alternate positions 
mentioned. 
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2,396,850 
Clearly, the means of heating, as well as the 

means of maintaining a relatively cool condition 
of the work may be other than those described. 

In providing such an apparatus, or its equiva 
lent, any bar member may be reduced to mildness 

- On a part thereof Suitable for machining opera 
tions while the balance thereof may retain its 
hardness, due to the cooling agent, for the pur 
pOSes originally intended. 
An advantage in the structure is that it is 

Simple and of relatively light weight and render 
ing it readily portable when required at any given 
job. 

I claim: 
1. Apparatus for heat tréating a hardened 

Steel shaft-like member for softening an ex 
tremity thereof while maintaining hardness of 
the balance thereof, including a cooling cham 
ber for holding a cooling medium and having 
provision for continuous movement of the me 
dium therethrough, said chamber having spaced 
opposite walls with aligned openings in said op 
posite walls, one of said walls projecting out 
wardly in a direction away from the other wall, 
Said outward projection beginning at a point re 
noved from the lateral edge of said wall and at 
the region immediately adjacent the opening 
therein, and extending with reduced cross-sec 
tional area, which is less than the area of the 
cooling chamber, whereby the bulk of the cooling 
medium is located distant from the heat of the 
heating chamber while yet the cooling medium 
follows the work toward the heat, and said open 
ing being located at the extreme outer end of 
Said projecting portion, said aligned openings 
being adapted to receive a shaft of material to be 
heat treated and have said shaft extend there 
through to a point exteriorly of said chamber, 
a heating chamber adjacent said cooling cham 
ber and into which said projecting wall extends, 
and heating means associated with said heating 
chamber for heating the end of Said shaft pro 
jecting into said heating chamber. 

2. Apparatus for heat treating a hardened steel 
shaft-like member for softening an extremity 
thereof while maintaining hardness of the bal 
ance thereof, including a cooling chamber for 
holding a cooling medium and having provision 
for continuous movement of the medium there 
through, Said chamber having spaced opposite 
walls with aligned openings in said opposite 
walls, one of said walls projecting outwardly in 
a direction away from the other wall, said out 
Ward projection beginning at a point removed 
from the lateral edge of said wall and at the 
region immediately adjacent the opening there 
in and extending as a tapered wall with progres 
Sively Smaller cross-sectional area, which is less 
than the area of the main portion of the cooling 
chamber, whereby the bulk of the cooling medi 
um is located distant from the heat of the heat 
ing chamber while yet the cooling medium foll 
lows the work toward the heat, and said opening 
being located at the extreme outer end of Said 
projecting portion, Said aligned openings being 
adapted to receive a shaft of material to be heat 
treated and have Said shaft extend therethrough 
to a point exteriorly of said chamber, a heating 
chamber adjacent said cooling chamber and into 
which said projecting wall extends, and heating 
means associated with Said heating chamber for 
heating the end of Said shaft projecting into said 
heating chamber. 

3. Apparatus for heat treating a hardened 
steel shaft-like member for softening an extrem 
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ity thereof while maintaining hardness of the 
balance thereof, including a cooling chamber for 
holding a cooling medium and having provision 
for continuous movement of the medium there 
through, said chamber having Spaced opposite 
walls with aligned openings in said opposite 
walls, one wall projecting with a tapered con 
tour outwardly in a direction away from the 
other Wall beginning at the region immediately 
adjacent the opening therein, the area of the 
tapered wall being less than the area of the main 
portion of the cooling chamber, and said open 
ing being located at the extreme outer end of 

0. 

3 
said projecting portion, said aligned openings 
being adapted to receive a shaft of material to be 
heat treated and have said shaft extend there 
through to a point exteriorly of Said chamber, 
and said apparatus including a Second chamber 
associated with said first mentioned chamber for 
holding a molten heating medium and into which 
that end of the shaft-like member to be heated is 
adapted to project whereby the advance end of 
the projecting portion and the Opening therein 
are positioned within the confines of said second 
chamber, 

YMAN S, HUGHES. 


