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Z'o all whom it may concern: N

Be it known that 1, Harry W. McQuaip,
a citizen of the United States, and a resident
of Canton, county of Stark, and State of
(Ohio, have invented a new and useful Im-
provement in Precesses of Carburizing kHol-
low Articles, of which the following 1s a
specification. ' o

Heretofore, when it has been desired io
harden only the inner or the outer suriace
of 2 hollow articie, it has been common prac-
tice to coat one surface with a varnish or
other compound that would not interfere
with cementation or carburizing, and then
dip the article thus coated into 8 solution of

copper for the purpose of coating with cop-

per the unvarnished portion and thereby pro-

tecting such copper-coated porfion against
carburization when the article is packed and
heated in the presence of the carburizing
meterial. The principal object of ine pres-
ent process is t¢ wholly dispense with the
preliminary operaiion of varnishing the
surface t0 be hardemed and also with the
operation of copper-coating or otherwise
protecting the other suriaces against car-
burizing. The invention consists principally
in assembling the uncarburized articles axi-
ally into the form of tubes with substantially
tight joints between successive sections and
with means for substantially excluding air
and carburizing gases from access to the sur-
face that is to be left unhardened. It also
consists in the construction and arrangement
hereinafter described and claimed. '

In the accompanying drawing, wherein

like reference numbers refer to like parts

wherever they occur, __
Fig. 1 is a vertical section of a number of
roller bearing cones assembled conformable

to my invention preparatory to the case-

hardening thereof on their outer suriaces;

Fig. 2 is o similer view showing alter-
nate cones oppositely disposed, the cones
being shown in side elevation.

Fig. 8 is o view similar to Fig. 1 showing
a group of worm gears that are spaced apart

- by copper washers,

313

Fig. 4 is 2 longitudinal view of a group

of oppositely disposed roller bearing cups

assermmbled in condition for carburization
of their inner surfaces, together with the
holding tube arranged to exclude air and
gasas ‘rom the exterior surfaces thereo:;
and

D .

tight for the purpose.

Serial Mo. 527,971.

Fig. 5 is a detail view of the spider washer

%ﬂz_ the upper end of the assembly shown in
1. 4, | |

- The article illustrated in Fig. 1 is the
inner bearing member or cone 1 of a roller
bearing. Both ends of this article are accu-

rately finished prior to the heat treatment

and 1t requires to be carburized only on
the outer surface. According to my inven-
tion, such cones are assembled axially in the
iorm of a sectional tube of convenient

80
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length; and are held in assembled relation

by means of a bolt 2 which extends axially

through them and whose ends are provided

with washers 3, of steel, copper or other
sultable material, that are large enough to
lap the ends of the endmost cones and serve
as reaction members -for the bolthead and

nut. The nut 4 on the threaded end of the

bolt 1s then turned until the assembled eones

re held sufficiently tight to prevent being
aisplaced during the heat treatment. When
thus assembied, the inner surfaces of the

‘cones are sufiiciently protected o escape car-

burization during the heat treatment:; for
the hollow interior of the assembled tube 1s
adequately protected from carburizing gases
by the washers at the end and by the joints
between successive articles being sufficiently
Accordingly, when
such an assembly is packed in the carburiz-
ing material and subjected to the usual heat
treatment, the cementation or carburization
1s practically limited to the exterior surfaces
of the cones. - -

In the assembly illustrated in Fig. 1, all

of the cones are arranged in the same posi-

tion, whereby the small end of one cone is

in contact with the large end of the next

cone. In this arrangement, a portion of the
large end of each cone is exposed to car-

burizing action. In the assembly of Fig. 2,

alternate cones are reversed, so that the

large end of each cone abuts against the

large end of the next cone, while its small

“end also abuts against the small end of the

adjacent cone. [n this arrangement, both
the large end and the small end are betier
protected against carburizing than is the
case 1n the assembly of Fig. 1.

The article illustrated in Fig. 3 is 2 worm
oear 5 which requires to be hardened only
on its outer suriace. .
such gear are not usually finished with the

same degree of accuracy as the roller bear- 110

The ends or faces of
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~ ing cone illustrated in Fig. 1; and therefore,

10

16

20

in order to make an adequately tight joint
between successive gears, a washer 6 of cop-
per or other suitable soft metal is interposed.
petween successive gears. Otherwise the
assembly illustrated in Fig. 8 is similar to
that of Fig. 1. In assembling article with

‘rough ends or faces, as in Fig. 2, the nut 4
should be turned tight enough for the soft
washers 6 to conform to the surfaces of the

gears in contact therewith and thereby form
a substantially tight joint between successive
gears. In this way, carburizing gases will
be substantially excluded from the inside or
bore of the gear. -
The article illustrated 1n Fig. 4 is a roller

bearing cup 7 that requires to be hardened

on 16s 1nterior surface only. Kor the pur-
pose of treating such articies, they are as-
sembled axially inside a metal tube or shell
8 whose ends are closed by caps 9. The cups

are held in assembled relation by means of
provided with

a bolt 10 whose ends are

- washers 11 and 12 that lap the ends of the
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- casing 8 and the uppermost cap 9, thereby
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endrnost cups and serve as reaction members
for clamping nuts 13. The Iowermost
washer 11 closes the lower end of the con-
trol bore of the assembled tube; and the up-
permest washer 12 is shown in the form of

a spider, whereby the carburizing material

may be readily inserted into said control

bore through the openings in said spider.

The annular space between the upper end of
the shell and the ends of the uppermost cup
1s closed by means of a flanged imperforate

portion 14 of the uppermost washer, which

portion engages the interior surface of the

excluding the carburizing gases from the
annular space outside of the cups.

The threaded ends of the tightening bolt
10 extend through the caps 9 and are pro-
vided with nuts 15 which engage said caps
and hold them in place. The ends of the
cups are usually sufficiently well finished to
dispense with the use of copper washers be-
fween successive cups; but with articles that

are not so well finished, it is preferable to

use s0it washers to make a sufficiently tight
joint, the inner diameter of such washers
being sufficiently large to permit free circu-

~ lation of the carburizing gases. With this
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assembly, the carburizing material may
be readily imserted into the centra] bora
through the openings in the spiders; and
when the assembly is submitted to the usual
heat treatment, the cementation or case-
carburizing is limited to the inner surfaces
of the roller bearing cups, the outer surfaces
being only slightly affected or not at all.
One of the principal advantages of my
present process is that it dispenses wholly
with the preliminary steps heretofore com-
monly practiced: that is, it dispenses with
the copper coating of the portion of the

1,459,409

surtaces that is to be left unhardened and
1t also dispenses with the varnishing of the
suriace that is to be hardened: and in dis-
pensing with these two operations it saves
the material and labor involved therein.
Obviously the process is not limited to the
treatment of the articles specified above but
1s applicable generally to hollow articles
that are to be carburized on only the inner
or the outer surface, as the case may be.
Obviously also the simple mechanical de-
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vices herein illustrated admit of consider-

able variation without

invention.
What I claim 18-

departing from my

1. The improvement im the process of

carburizing the inmner or outer surface of
hollow articles without carburizing the
other surface thereof which consists in as-
sembling such articles axially and clamp-
ing the same together in assembled relation
by means that will exclude ecarburizing
agent from such other surface without inert
packing. . - I
- 2. The improvement in the process of
carburizing the outer surfaces of hollow
articles without carburizing the inner sur-
face thereof which consists in assembling
such articles axially and clamping the same
together in assembled relation by means
that will exclude carburizing gases from the
interior thereof, | S

3. The improvement in the process of
carburizing the inner or outer surface of
hollow articles. without carburizing the
other surface which consists in assembling

such articles in the form of a sectional

tube, and then drawing the sections together
to prevent passage of carburizing gases
therebetween. R |

4. The improvement in the process of
carburizing the outer surfaces of hollow

80
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articles without carburizing the inner sur-
faces thereof which consists in assembling

such articies axislly in the form of a sec-

tional tube and closing the ends of said

110

tube by means that will clamp said articles -

together in assembled relation and thereby
exclude carburizing gases from the interior
of the assembled articles. .

5. The improvement in the process of

carburizing the outer surface of hollow arti-
cies without carburizing the inner surface
thereof which consists in assembling such
articles axially in the form of 2 sectional
tube and clamping said sections together by

"means of a bolt which extends saxiall

through said section and is provided at eac
end with means that closes the ends of the
tube and clamps the section together to se-

cure substantially ¢ight joints therebetween
thereby excluding carburizing gases from the

interior or said assembled srticles.

6. The improvement in the process of
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articles without carburiﬁzing the inner sur- tially tight jointé between the successive

faces thereof which consists in assembling articles and between the endmost articles
such articles axially in the form of a sec- and the end washers thereby substantially
tionial tube with washers interposed between excluding air and carburizing gases from
successive articles, holding said articles in the inner surface of the articles that is to
assembled relation by means of a bolt that be left unhardened.

extends axially therethrough and whose  Signed at Canton, Ohio, this 4th day of
ends are provided with end washers that January, 1922 - ' -

lap the ends of the endmost articles, and . _ ]
10 then tightening said bolt to obtain substan- - H. W, McQUAID.
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