June 6, 1950 R. E. SCHIEBER 2,510,718
METHOD OF HEAT-TREATING

Filed Sept. 10, 1947

—/ INVENTOR.
JFober? ZE ScAhreber:

%i;%é v Le

ST T ToFNE Y,

5




Patented June 6, 1950

2,010,718

UNITED STATES PATENT QFFICE

12,510,718 -
METHOD OF HEAT-

Robert E. Schieber; Détioit; Mwh
Application September 10,1947, Serial No. 173,167

o -2-Olatms.

‘This invention rélatés to an 1mproved méthod
of heat treatihg 4 metal article and miore par-
fieularly to -2 method .of heat treating a metal
‘article -of the type having a relatively thm-sec-
‘tioneéd member .confined against expansmn ‘or
-conitraction by a relatively. heavy-sectmned miéti-
ber.

‘When a- metal:article of-the fype having: a Téla-
tively thin-sectioned membér coifined against
‘expansion or ¢ontraction by a relatlver heavy-
_Sectioned mémber is heat-treated.in the ordinary
manner-as, for instance, heatéd and quiénchied to
harden .it, the thin-sectioned meéniber héats Up
more rapidly than the héavy-sectioned member
.and -therefore expands ahead of the Héavy-sec-
tioned member, causing ‘Pbuckling of the. thin-sec-
tioned member. Likéwise, when a metal aiticle
-of the aforementioned type is. quenched ‘the thin-
sectioned member Will be cooled #ioré rapidly
‘than the heavy-sectiofiéd member aiid will bréak
.away .aid Separate from the confiiling héavy-sec-
tionied Mmémber. Thétefore ordinary héat tiea
ing of sich afi article is:iot satisfactory and Dro-
duces. an UnsatisTactory finished heat treated ar-
ficle.

The principal 6bjeécts of this mventmn are'to
Jprovide an ifiproved method of Heat treating a
‘Tiietdl article of thie t¥pe Having .4 relatively thin~
gectioned riewiber confingd agaiiist éxpansion or
.conitraction by o relatively Hhedvy-séctioned nieii-
Ber 6 tHat Both the thin-sectionéd meniber and
‘tHe hea.vy-sectmned ménmher will have the saie
Tate of expansion, that is, they Wwill expand dfid
contract substantially the sanie amournt, at Sub-
Vstantlally the samié time, so-as té prevent any
.deforming of the thin-Sectioned member or sépa-
Tatifig (6f “thé §ame ‘froti theé  Heavy-sectionéd
Jfeifiber; to provide an impfoved method of - Heat
treating a metsl 4fticle of the. aforementmned
type in which thes relatively thili-sectioned métfi~
Ber is céovered with pavticulated inetdl, diFing
the heat -treating operation, so that when it is
heated arid cocled it will éxpand and contract at
the same time-and rate-as the:-confining heavy-
sectioned member; to provide an improved heat
treating ethod -of the ‘aferementioned type
which may be used for any heat treating cpéra-
tion such as anhhedlifg, Hardéning, drawing,
quenching or the like; to provide an improved
‘heat treating method of the aforementmned type
whicl is ieXpensive, .simple, and especrally efi-

¢ienit in .producing the aforementmned desiired

tesults. o _ o

These and -other objects of ‘thi§ invention will
become apparent from:the following detsiled.de-
seription taken in -conjunction with-the accom=
panying drawing in which:
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Tieat treating meth
‘trated.in conjunetion Wlth g .fuld coupling mem-

(CL 148==%1.55)
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member havmg a blade assembly of & relatlvely

thin séction confined within an outer annular
Housing of a relatlvely Tiedvy section, the same

‘being fypical of the class of objects to which the
Present invention is partlcularly adapted;

‘Fig. 2 is an en )arged sectional view of the struc-
ture ‘illuistrated i Fig, 1 taken zlonig the line
z—z ‘thereof; 4nd

Pig. 31§ 4 sectionial view s1m1lar 1o Flg 2 il-
Justrating thi¢ blade assembly covered with a par-

. tmulaﬁed metal.

ferring now to the drawing, -it ‘will be seen
, “for. purposes .ot 111ustrat1on, the unproved
yd .of "this invéntion is illus-

Jer generally. indicated at ‘5, which comprisés a

Telatively heavy-sectioned housing 7 and g rela-

tively thin-séetioned klade assenibly 8. The
housing 1 irielvides an. anhular housing portion
19,.0f. a relatwely heéavy section, having an annu-

Jar, gererally Uzsectioned bottom wall i secured

{thereto. A central upwardly projecting boss 19,
‘is disposed.in the céntral aperture of the wall. ¥]

.a,nd rzgldIy sectired to the inner face. thereof,

-by brd .OF “welding. ‘'These meémbers
stlt_ute’the relatwely heavy-sectmned

.Conﬁned a d secured w1th1n the U-sectloned.
wall 1 Iis the_blade assembly 8, Wwhich comprises
a plyrality. of radlally -projectitg 4rid. circunifer-
‘énitially spacéd blades 21. The bladés 2i are
-brazéd, Welded or otherwise fixed ‘to the. housmg
7 over the full -lifie of .conitact betivéen them,
Whiéh comprises - ‘all edges of .the bladés -except
the upper edgeés thereof. AR annular _geherally
U-séctioned. remforcmg €leineit.25. of -5, relative~
Iy thin-séction,. comprlsed of a plurahty of- reIa-
tively shorb pleces each 1nterposed between .an
adsacent pair-of blades 21, is. brazed or otherw;tse
sultably secured .to.the blades 21.s0.as.to space,
remforce and . inferconnect the game.  .A ring .29
Jds secured to. the -upper-inner surface of -the U=

7 —sectmned wall: 4.to. posmvely hold the blade as-
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sembly -in-place. The ‘blade -assembly 8 is- thus
confined within-fhe- couphng “housing 1, agalnst
both contraction: and, -expansion.

When. the- membe §-is heat treated in- the ordi=
BaFy -manner, that by placmg ‘the -same while
‘in-the condition illustrated in Fig. 2-in-a furnace
‘held-ab-the des1red igh: temperature the-rela-
tively . thm-sectioned Dlade assembly- 9 heats up

¥

-more-rapidly than: the relatively hegvy-seetioned

housing 7. and therefore expands sooner and more
rapidly than:the-housing. 'Fhis often cduses the
blades- 21 -to:buckle and break or damage the
aforementioned brazed joints between the blades
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and the housing, ag well as the reinforcing U-
shaped element 25. If the heat treating opera-
tion is one preliminary to a quenching operation
to harden the assembly, then upon quenching of
the heated member 5, the thin-sectioned blade
assembly will contract sooner and more rapidly
than the heavy-sectioned housing 7, and will thus
tend and often does separate from the housing.
This necessitates silver soldering, or otherwise re~
securing the broken joints, and provides a gen-

erally unsatisfactory and costly coupling member.

In order to overcome this difficulty the im-

proved heat treating method of this invention -

has been devised. With the method of this in-
vention, the housing 7 is filled with particulated
metal 3§, as can be seen in Fig, 3. The par-
ticulated metal 8t may be either in powdered
form or metal shavings, and is preferably a metal
having .approximately the . same coefficient of
conductivity as the metal of the housing 7 and
blade assembly 8. In practice, it has been found
that & metal such as cast iron may be used, so
as to make. the operation as inexpensive as pos-
sible. The housing T is preferably filled with
the particulated metal 31 so as to completely
embed blade assembly 9 therein and cover it with
a layer of substantial thickness. In the particu-
lar case shown and assuming the coupling mem-
ber 1o be about eight inches in diameter, it has
been found that a covering layer of from "’
to Y4'’ is sufficient. However, it will be apbore-
ciated that the entire housing 7 may be filled
with. metal without affecting the operation.
After the housing has been filled with the par-
‘ticulated metal, and while so filled, the member
5 is then subjected to the desired heat treating
operation in a conventional manner.
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at the same rate, so that no buckling, separating,
or other injury will occur. After the member
b has been quenched, and if it is desired, for ex-
ample, to draw the hardness of the same, the
particulated metal $i which has been covered
by the quenching liquid is removed from the
housing and clean particulated metal is placed
therein so as to again cover the blade assem-
bly. The entire clutch member § can then be
placed in a furnace and heated for an appro-

~priate length of time at approximately 900° to
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By way of example, in order to illustrate a

heat treating process of the type infended to
harden the member 5, it will be assumed that the
housing 7 and blade assembly § are made of
annealed S. A. E. 4130 or 8. A. E. 4140 steel, and
it is desired to harden the same.
5 is placed in a furnace, after being filled with
the particulated metal 3{, and then heated to, for
example, 1575° and held there for one half hour

with the particulated metal covering the blade

assembly 8 as described. The effect of the par-
ticulated metal is to blanket the blade assembly,
and thereby provide, in efféct, an integral mem-~
ber 5, all of the parts of which will expand and
“contract a like amount and simultaneously.

That is, the tendency of the thin sections of the”

blade assembly to heat up and expand faster
than the housing 7 will be retarded or compen-
‘sated for by the particulated metal, which cov-
ers the same, so that during the heating, the
blade assembly 9 and the housing 7 will be heated
at approximately the same rate, so that the ex-
pansion of both blade assembly and the hous-
ing will take place at the same rate and at the
same time. Therefore no separating of the blade
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‘assembly from the housing, or breakage of the ~

blade assembly joints will cecur.

If, after the heating operation, the member
5 is to be quenched, for example in oil, to harden
it, in accordance with the present invention this
is done while the particulated metal 3! is still
covering the blade assembly. Here again the
particulated metal will cause the thin-sectioned
blade assembly and the heavy-sectioned housing
T to cool at substantially the same rate so-that

the contraction of both the blade assembly and = -

the housing will take place simultanecusly and
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_simultaneously and

1000° F., for the particular metal specified by

--way of example, so as to draw the same, and the

particulated metal will again form the same
function as described above. After this draw-
ing operation, and the ensuing cooling operation
is completed, the particulated metal is removed.

The heat treating operation has thus been
completed \Vlthout deforming, cracking, sepa-

‘rating, or. otherw1se injuring either the blade

assembly or the housing 7. The heat treating
operation is thus performed easily and efficiently
and a finished heat treated metal article is pro-
duced which will not require reworking and
which will not be distorted or otherwise injured.
It will thus be seen that a heat treating method
has been devised which is simple, inexpensive and

_relatively efficient, and which will produce fin-

ished heat treated metal articles of the type de-
secribed in a much more satisfactory and efficient

_manner than heretofore known in the art.

‘I claim: .

1. In the heat treatment of g metal article in-
cluding a relatively thin-sectioned member con-
fined against expansion or contraction by a rela-
tively  heavy-sectioned member, the steps of

covering the thin-sectioned member with metal

particles of such a size and type that the mem-
bers will . expand and contract substantially
simultaneously. and.  substantially the same
amount, heating the metal article to a predeter-
mined temperature while so covered, cooling the
article while so covered, and then removing the

particulated metal. from said article.

2. In the. heat treatment of a metal article
including " a -relatively thin-sectioned. member
confined. against expansion or confraction by a
relatively heavy-sectioned member, the steps of
covering the thin-sectioned member with metal
particles of such a size and type that the mem-
bers will expand and contract substantially
substantially the same
amount, heating the metal article to a predeter-
mined temperature with the particulated metal
still covering the thin-sectioned member, quench-
ing the metal article with the particulated metal
still covering the thin-sectioned member, and

‘then removing the particulated metal from said

article. . .
ROBERT E. SCHIEBER.
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