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To all whom it may concern: ‘

Be it known that I, Jory Corrin, of Johns-
town, in the county of Cambria and State of
Pennsylvania, have invented certain new and
usefal Improvements in Process of and Appa-
ratus for Toughening Steel Axles; and I do
hereby declare the following to be a full, clear,
and exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same.

My invention relates to a process of and ap-
paratus for the treatment of steel axles after
they have been forged into form, whereby the
metal of the axles is toughened and their
strength to resist percussive and torsional
strains greatly increased. .

My process consists, essentially, in first cool-
ing off ‘the forged axle and then reheating it

-evenly, so that a proper degree of heat will be

evenly diffused throughout its body or ma-
terial, then exposing the heated axle to a bath
of cold water'in an apparatus that will revolve
the axle in this body of water, which is main-
tained at a proper temperature, and while the
axleisrevolving inthe bath subject itthrough-
out its length to a copious spray of water-jets,
that dissipates the heat thrown off by it, and,
finally, at a proper stage of the cooling process,
that leaves a heated core in the axle, it is re-
moved and allowed to cool off in the open air,
the passage of caloric from the interior of the
partly-cooled axle through the chilled shell
effecting a rearrangement of the molecules in
such relation to each other as a structural

mass as to produce a high degree of cohesive .

and torsional strength and consequent dura-
bility of the axle so treated. i
With the object just stated in view, I' pro-
vide an apparatus that will rapidly rotate the
axle in a bath of water, furnish a spray of
fresh cold water to impinge upon, and rapidly:

- change the temperature of the water envelope
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that is heated by contact and-consequent ab-
sorption of ealorie from the revolving axle,
and, farther, that will permit the axle to be ele-
vated from the water bath, or alternately raised
and lowered in this bath, as will be hereinafter
specifically described with reference to an-
nexed drawings and also pointed out in‘the

30 claims.

In the drawings making apart of thisspeei-
fication, Figure 1 is a plan view of the bosh and

1 attached mechanism.

-water-tank or bosh.

Fig. 2 is an end eleva-

tion of the device, with mechanism in position

to receive a heated axle. Fig. 3isan end ele-

55

vation of the bosh, with an axle in position to -

be operated upon by jets and wave currents of
cold water. ) '

In the manufacture of steel axles as hereto-
fore conducted it is very difficult to finish the
axle from the power-hammer with a good
structural arrangement of its component mole-
cules, as the high heat given to its body to
permit rapid manipulation has a tendency to
disarrange and render non-homogeneous the
atomic body of the axle finished under such
methods of manipulation. .

To correct the defects incident to ordinary
processes of manufacture, I have devised my
improved process of reheating and rapid par-
tial cooling of the surface a-proper depth,
leaving the heart or core of the metallic mass
in an ineandescent condition.

To assure the equal cooling of the body of
the axle, and thus prevent or overecome any
tendency to spring or warp that would result
from an uneven contraction of the surface, T
have provided a mechanical device that will
rotate the submerged axle rapidly; and in or-
der to keep the water bath at a proper tem-
perature, and also prevent spheroidal forma-
tion due to ebullition, I furnish the bosh or
water bath with a spray-pipe that projects
numerous jets of cold water upon and around
the revolving axle. I keep the axle in this
cooling-bath until the ontside becomes black.
The heat of the center of the axle should be

to a low red heat in the dark. T then place
the axle npon a support that will afford a free
circulation of air completely around the body
and permit it to cool evenly and slowly, pro-
tected from drafts of air.
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i sufficient to-raise the outer surface of the body -

90

I will now proceed to describe the apparatus -

by which a uniform and rapid *‘shell-chill”’
is given the reheated axle.

Referring to the drawings, A represents the
It is also a supporting-
frame for the operative mechanism by which
the axle is rotated and vibrated vertieally in
the aqueous bath. ‘ :

a « are bracket-arms that are furnished with
perforated bosses or boxes that support and
permit the rotation of the shaft B.
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C’ Care projeeting arms that are rigidly se-
cured to the shaft B by their hubs. Thesc
arms pivotally support upon their free ends
the swinging hangers D D.  The hangers D D
are provided at their lower ends with perfo-
rated bearings for the reception of the shafts
B and F. The shaft F is loosely supported
in its bearings, free to turn or rotate therein.
The shaft I is keyed or otherwise firmly at-
tached in place to its supporting-boxes, that
are formed integral with appropriate arms of
the bifureated hangers D D.  Upon the shaft
Tt the hubbed disks or wheels b b are secured

with their peripheries concentrie with this

shaft. The position given these wheels b b is
shown in Fig. 1. The wheels ¢ ¢, that are
looscly mounted upon the shaft 13, are held
directly opposite their mated wheels b by
the fixed collars ¢/, which prevent a lateral
displacement, but permit free rotative move-
ment on their supporting-shaft 1. The dis-
tanece between the shafts It and E is such that
the peripheries of the whecels b b ¢ ¢ are near
each other, but do not have actual contact.
The tight and loose pairs of wheelsd ¢ b ¢ form
a cradle or support for the axle G to be op-
erated upon, it being placed to rest-between
their opposed curved edges, as shown at G in
Fig. 3.

Upon the shaft 13 the pulley @ is mounted,
and upon the same sleeve or extended hub to
which this pulley is affixed the sprocket-wheel
fis also rigidly secured. The sprocket-wheel
1 is fixed to the outer end of the short shaft 7/,
that is journaled and has its bearings in the
boxes formed on the frce ends of the twin arms
C'. The endless chain g is placed upon the
wheels / and 7, as shown in Fig. 1, and serves
to transmit motion from the pulley to the
shafts I& F, as will be explained. Upon the
shaft 2’ the gear-wheel ¢ is also mounted be-
tween the boxes on the outer ends of the
bracket-arms €. The gear-wheel ¢ meshes
with a mated pinion, %, that is fastened upon
the outer end of the shaft I,

The arms 7 arc attached to the outer ends of
the shaft B, and they have adjustable counter-
poise-weights m, movably secured upon them.
At 1, Fig. 1, the lever or handle # is fixed upon
the shaft B, to permit by a vertieal vibration
the oscillation of the superimposed axle G and
its sustaining-cradle.

At T in Tigs. 2 and 3 the spray-pipe I is
located. Itisextended longitudinally through
thelower portionof the bosh A, and is attached
by one of its ends to a feed-water pipe that
communiecates with areservoir or other assured
water-supply that will deliver water eontinu-
ously under proper head or pressure. The
height to which water is earried in the bosh
A is shown at 0 in Tigs. 2 and 3, and is main-
tained at that level by the overflow or outlet
pipe p, that eonducts the outflow of water to
a sewer or other water-conduit. The pipe IT
is perforated throngh its top surface at proper
intervals {rom end to end, and thesc orifices
areof snchsize as to permit strong jets of water
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to be forcibly ejected upwardly to impinge
upon the surface of the submerged axle when
it is in position upon the eradle, hercinbefore
deseribed.

When rotary motion is given the pulley d
by a belt conneeted to a pulley on a line-shaft
or any other source of power, the heated axle
G, that is placed bebween the edges of the sup-
porting-wheelsb.e b ¢, will have rofary moticn
given it, and the sprays or jets of waber issu-
ing from the pipe H will impinge upon the
surface of thisaxle. The wave action created
by alternately raising and lowering the axle
G and its supports in the bosh A, together
with the spray of the jets just deseribed, will
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rapidly cool the exterior surface of the rotating -

axle by reason of the agitation of the agueous
bath and the constant change of the water com-
posing it. By rotating the axle rapidly its
surface is cooled evenly and the tendency to
warp or bend is corrected.

I would further explain that I prefer to take
an axle from the hammer after it is forged
complete and allow it to cool until it is black,
it being best to permit the earbon to pass into
the unhardening state. When it is reheated,
the expansion and consequent separation of the
component molecules will accomplish a rear-
rangement of these atomic particles of matter.
The axle, when reheated,is raised to a tempera-
ture corresponding to a Jow orange color, care
being taken to prevent scale forming to any
extent. This heat is proper for a steel axle
that contains from twenty-five to thirty per
cent. of earbon. The axle, when it is heated
to the temperatare just stated, is removed and
deposited on the eradle formed by the revoly-
ing wheels b ¢ b ¢, they being in motion, and
the eradle raised by depressing the counter-
poise-weights /, as scen in Ilig. 2. The axle
G is then submerged in the water-bath and
brought into contact with the spraying-jets
from the pipe H. After an immersion and
agitation in the bath for a period of from
ten to twenty seconds it is removed. If the
water has been of sufliciently low tempera-
ture, a preferred average being from 50° to
60° Fahrenheit, the axle will when removed,
if the conditions have been complied with,
assume a black color or unheated appearance
upon its exterior surface. This chill, how-
cver, is only a shell of not over one-halfl the
distance to the center of the axle, the core or
heart of the axle being still highly heated.
The axle, being laid upon a level surface that
ig dry, is now allowed to gradually cool by
contact with the air without exposure to drafts
of the same that might cool it unequally and
cause it to spring or warp lengthwise. The
cencentrated heat that remains in the center
or corc of the axle when removed from the
water bath will be sufficient to raise the exte-
rior chilled surface to a low red heat in the
darlk if the process is properly conducted.

I do not desire to eonfine myself to the pre-
cise apparatus and manner of manipulation
herein deseribed, as other mechanism may be
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employed to attain the desiredresults; nor do
I wish to be restricted to the exact handling
of the axleas herein described, asthe same re-
sults may be obtained by heating the axle and
entirely cooling it in the spray bath,and then
reheating the same gradually in a furnace un-
til the entire body shows a low.red heat when
I prefer the first method, as it
insures more satisfactory results, and at the
same time ean be eonducted more rapidly.

Other slight changes might be made in the.
mechanism, material composing the bath, and-

manipulation of the same without exceeding

the scope or violating the spirit of my inven-:

tion—as, for instance, oil, or a mixture of oil,
soda, and water, or salt and water, may be sub-
stituted for.an unmixed water bath. I donot
therefore wish to strictly confine myself to the
exact methods, liquids, and apparatus shown
and described.

I am aware that it is old in hardening files
to provide the tank containing the hquld with
paddle-wheels adapted to agitate the liquid
while the files are immersed bhelem, also, that
it is old in hardening and tempering metals to
employ a heating-chamber and underneath the
bed of same a cistern containing oil or other

Jiguid, into- which the heated article can be

lowered without removing it from the device
upon which it was supported while in the fur-
nace, and hence I make no clann to such con-
sbruction.

Having fully described my invention,what I
claini as new, and desire to secure by Letters
Patent, is—

1. The process of toughening steel axles

after they have been forged, consisting in first .

cooling the axle completely after it leaves the
forging-hammer, then reheating it, and par-
tially cooling the same by revolving it under
water or other suitable cooling mixture, lig-
uid, or medium, the said cooling medium be-

. ing agitated by means of submerged jets or
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other means, and then removing this -axle
while there is sufficient-heat remaining in the
interior of its body to raise the outer surface
to a low red color in the dark, substantially
as set forth.

2. The process herein described of toughen-
ing a steel axle, consisting in cooling it off
after it has been fmged then 1ehemb1ng itand
partially cooling in water or other suitable
mixture or medlum, which is agitated by

means of submerged jets or- other ecirculating
deviees, and, finally, removing it from the
cooling-bath ‘while there is Sufﬁ(nent heat re-
maining in 1t to bring the whole to a red heat
in the dalk substantially as set forth.

- 3. In appzu-atus to cool axles, consisting,
essentially, of a water trough or bosh, a cradle

or support for holding the axle within said-

trough or bosh, a lever for elevating andlow-
ering said cradle, and device for rotating the
axle, substantially as set-forth.

4. In-apparatus for cooling axles, the com-
bination, with a water trough or bosh, and

liquid-supply pipe having openings through

which jets of liquid are forced, of a vertically-
movable cradle adapted to support the axle,
and devices for rotating the axle while on gaid
cradle, substantially asset forth.

5. In an apparatus for cooling axles, the
combination, with a water trough or bosh, a
water-supply pipe,and-a vertieal movable cra-
dle located within said trough, of devices for
rotating the axle, subsbanmally as and for the
purpose set forth.

6. An apparatus for coohno hot steel axles,
consisting, essentially, of abosh or water-tank,
a brackeb-supported shaft that is provided
with fixed arms that have adjustable weights
located thereon, a loose driving - pulley
mounted on this shaft; a sprocket-wheel. fast
to the same sleeve upon which the drive-pul-
ley is mounted, two arms that are affixed to
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the weighted shaft, two forked depending

bracket-arms attached to the ends of these
projecting arms, two parallel shafts secured
in these depending brackets, one shaft fixed

in place, the other free t6 revolve, a short

shaft supporting a sprocket-wheel and a gear-
wheel, a chain to connect the sprocket-wheels,
atwin gear-wheel to mesh with the first gear-
wheel, two sets of opposed bearing - wheels
mounted on the parallel shafts, and a lever to
move the weighted shafts, and thus oscillate
the axle-bearing and rotating mechanism, sub-
gtantially as set forth.

In testimony whereof I have signed this
specification in the presence of two “subserib-
ing witnesses.

JOHN COFFIN.

Witnesges:
J. G. Cox,
W. A. SPAHR.
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