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To all whom it may concern:
Be it known that I, GEORGE F. SIMONDS, a,

citizen of the United Statos residing at FltCh-_.
‘burg, in the county of Worcestor a,nd State of
Massachusetts, have invented new and useful |
Improvements in Methods of and Appliances

for Retaining the Shape of Steel Rings and
Sleeves durmﬂ' the Process of Hardomng, of
which the following i8 a specification.

This invention relates to an improved

-method of and appliances for retaining the

shape of steel rings and sleeves during a pro-
cess of hardening the same, in which the ring,

sleeve or similar article is so supported that

1t can be hardened to an exact given form and
size and subsoquontly romoved from its sup-

- port without injury and in readiness for use
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- sleeve or like article to a hardening tempera-
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without any necessity of bomﬁ' subJ ected to a
grinding operation. |

The ob;] ect of my invention is to provide
for conveniently and economically hardening
either the 1nside or outside, or both surfaces,

of a steel ring, sleeve or similar article, either

straight or tapering, to an exact form and size |
without injury to theshape of said article and
in such manner that it can be readily removed
from a supporting mandrel after the opera-
tion of hardemnﬂ' 1s completed.

To this end my invention consists in the
method of hardening a-steel ring orsleeve, or
other tubular steel body and retalmno' the

shape of the same during the hardomnﬂ' op-
eration, which consists in heating the ring,

ture, then placing it upon a collapsablo sup-
port,_the opening in the ring, sleeve or like
article before heating being slightly smaller
than said support, then cooling the article

while held on said support in such a manner-
as to provent warping and distortion, and

finally removing the collapsible suppor‘b

My invention also consists in the peculiar
features of construction and novel combina-
tions of parts in a collapsible mandrel or sup-
port for use in hardening steel rings, sleeves
and similar tabular artlolos as horolnaftor
more particularly described and claimed.

In the annexed drawings, illustrating the

invention, Figure 1is a lonn'ltudma,l seotmn, |

and Fig. 2 a transverse section, of a mandrel
provided with a movable and oollapsiblo col-

lar arranged to support and retain in shape a

straight steel ring or sleeve while its outer

sideissubjected to a hardening process. Figs.
3 and 4 are similar views of a mandrel pro-
vided with a detachable and oollapmblo col-
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lar adapted to support and retain in shape a '
straight steel sleeve or ring while its inner

side (and if desired its outmde also) is sub-
jected to a hardening process. Figs. § and 6
are respectively a longltudmal section and a
transverse section of a mandrel provided with
a detachable and collapsible collar of such

form as to support and retain in shape a ta-
pormg steel ring or sleeve daring its subjec--

tion to the hardening process. Flcr 7 shows

the manner of supporting and rotammﬂ‘ in

shape during the hardening process a, steel
Sleeve or tubular body, such as the hub of a
bicycle-wheel; and Ifig. 8 is a transverse sec-

the collapsible collars formmg part of the
mandrel. |

The lines 2, 4, 6 and 8 in Figs. 1, 8,5 and 7-

respectively, mdloato the planesin which the

6o.
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tion of the same, showing the form of one of
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transverse sections, FIDS 2,4, 6 and 8 are

ta?kon

provide a mandrel 1, or similarsupport, with

one Or more ta,pering seats 2 adapted to be en-
aaged with a detachable and collapsible col-

lar 3 having a tapered inner face correspond-
ing with the surface of said seat. The col-

lapsible collar 3 is split or provided with a gap

4 extended entirely through its body as shown

in Figs.2,4,6.and 8. It may be also provided

at smtable 1ntervals in its exterior with re-

~In oarrymg my mvonuon mto pra,otu,o I
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cesses 5 that serve to increase its flexibility

and enable it to collapse more readily when

the mandrel 1 is withdrawn. By reason of
the tapered seat 2 and the corresponding con-

go;

struction of the inner face of the collapsible |

collar 3 the mandrel and collar can be readily
engaged and disengaged when required. °

‘As shown in Figs. 1 and 2 the exterior of

the collapsible oolla,r 3 may be made with a
practically unbroken surface, either tapering
or cylindrical, to closely fit throughout the
interior of a tapering or straight steel ring or
sleeve 6 when only the outsxde of said steel
ring or sleeve is to be hardened. i
I it is desired to subject to a hardening
process the interior of a straight steel ring or
sleeve 6, Figs. 3 and 4, there will be placed
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“collar.

on the mandrel seat 2 a collapsible collar 3 1ii._._nni:efm"mit-yn,,.. without warping, distortion, or

having longitudinal corrugations 7 and annu-
lar corrugations 8 intersecting each other in
the generally eylindrical outer face of said
When it is desired to harden the in-
ner face of a tapered steel ring or sleeve, IFigs.
5 and 6, the cuter face of the collapsible col-
lar 3 will be formed with a corresponding {a-

per and provided with similar intersecting

corrugations 7and 8. These intersecting lon-

gitudinal corrugations 7 and annular corru-

gations 8 serve as passages for the circulation
of a cooling fluid such as water, brine, oil or
other fluid, in contact with said inner face of
{he article to complete the hardening process.

When a sleeve having enlarged chambered | _
lar or support.

ends, snch for instance as in an axle boxing
or the hub of a bicycle wheel, is to have its
interior subjected to a hardening process it
may be supported and retained in shape dur-
ing the process by means of two collapsible

collars, as shown in Fig. 7, one of said eollars |

being arranged within each enlarged end of
the said sleeve. By means of the intersecting
corrugations 7 and 8 in the exterior of these
collars a free passage is afforded for the cir-
culation of a cooling fluid, in contact with the

entire interior of the sleeve and at the same

time the ends of the sleeve which are the most
apt to become warped and distorted during

539,089

other injury. The channelsor passages7 and
R formed by the -corrngated exterior of the

| collapsible collar 3 will afford access for the

cooling medium to the interior of the steel
| ring or sleeve, if desired, or if

preferred the
cooling medinm may be applied only to the
outside of the article by employing for the
support of said article a collapsible collar

having a plain or uncorrugated oater surface

closely fitting theinteriorof the ring or sleeve.

‘The collapsible collar 3 should be of the di-
“ameter to which it is desired to harden and
contract the steel ring, sleeve or other tubu-
lar body the opening in which, when cold, is
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slichtly smaller than the exterior of said col-

After the steel ring, sleeve

or other article has been sufficiently cooled

the operation of cooling are effectively sup- | nve
1. The herein described method of harden-
‘ing a steel ring, sleeve or other tubular steel

ported and retained in shape.

In the ordinary operations of hardening

steel rings, sleeves or similar articles large

losses are frequentiy experienced from the

warping and distortion incident to uneqnal
contraction of the article if it is cooled with-
out internal support. If a heated tubular
article is allowed to completely cool on an or-

dinary mandrel of sufficient diameter to fur-

nish an adequate support it will be impossible
to remove the article without great injury.
These difficulties and objections ‘are wholly
obviated by my invention.

* According to my method of preserving the

proper shape of a tubular steel article during

‘body and retaining its proper shape during
-the cooling operation, which consists in heat-
‘ing the ring, sleeve or other tubular article
‘to a hardening temperature, then plaeing it

“the mandrel 1 will be driven out from its en-
‘gagement with the collars 3 by suitable force
‘applied to one of the mandrel ends. It will

be seen that by providing the mandrel with
tapering seats 2 for the collapsible collars the
said parts can be readily disengaged by a few

blowsonthesmall end of the mandrel. W hen

the collapsible collars 3 are thusrelieved from

‘the internal pressure of the mandrel body
| they can be readily drawn or forced out from
‘the steel ring or sleeve without subjecting the
parts to any injurious strain.

What I claim as my invention is—

while hot upon.a collapsible sapport, then
exposing the article to the actiou of a cooling

‘medium while held on said support whereby

warping and distortion are prevented, the

opening in the ring, sleeve or like article be-
fore heating being slightly smaller than said
support, and firally removing the collapsible

‘saupport after the hardened article is cooled,
substantially as describad.

the process of hardening, the articleafter hav- |

ing been heated to a hardening temperature
is placed in its heated and expanded condi-

tion upon a collapsible collar 3, of the char-

acter hereinbefore described. The said col-
lar, being detachably seated upon a central

mandrel 1, will afford such support to the
steel ring, sleeve- or other tubular article as

will effectually prevent warping and distor-

tion of the article while it is being cooled. In

practice I prefer to first place the collapsible
ring 3 upon the tapered seat 2 of the man-

drel. The heated tubunlar article in its ex-
panded condition is then readily slipped onto
thesupporting collar. While thus supported
the heated article is next subjected to the ac-
tion of a cooling medium, such as water, brine,

oil or other fluid, applied either to the inte-
: rior or the exterior or to both surfaces of said
article.

Under this treatment the steel ring,
sleeve or like article will contract with great

2. The combination with a mandrelof a, de-

‘tachable and collapsible collar having an ex-
ternally corrugated surface, substantially -as
“described. :
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3. The combination witl a mandrel having

a tapered seat, of a collapsible and detachable

“collar having a correspondingly tapered in-
ner face and provided with a corrugated ex-

ternal face, substantially as deseribed.

""" 4. The combination with a mandrel,of a de-
tachable and collapsible collar having its ex-
terior provided with longitudinal and annu-
lar corrugations, substantially as described.

In testimony whereof I have hereunto set
my hand and affixed my seal in presence of
two subseribing witnesses. '

GEORGE F. SIMONDS.
“Witnesses: '

HowARD M. NORRIS,
J. A. RUTHERFORD.
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