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This invention relates to an improved method 
of heat treating a metal article and more pa 
tieularly to a method of heat treating a 
article of the type having a relatively thin-sec 
tioned member confined against expansion or 
-contraction by a relatively heavy-sectioned mem 
ber. - 

When a metal article of the type having a rela 
tively thin-sectioned member confined against 
expansion or contraction by a relatively heavy 
sectioned member is heat treated in the ordinary 
manner as, for instance, heated and quenched to 
harden it, the thin-sectioned member heats up 
more rapidly than the heavy-sectioned member 
and therefore expands ahead of the heavy-sec 
tioned member, causing buckling of the thin-sec 
tioned member. Likewise, when a metal article 
..of the aforementioned type is quenched, the thin 
sectioned member will be cooled more rapidly 
than the heavy-sectioned member and will break 
away and separate from the confining heavy-sec 
tioned member. Therefore-ordinary heat treat 
ing of such an article is not satisfactory and 
duces an unsatisfactory finished heat treated ar 
ticle, - . . 

The principal objects of this invention are to 
provide an improved method of heat treating a 
metal article of the type having a relatively thin 
sectioned member confined against expansion o: 
..contraction by a relatively heavy-sectioned mem 
ber so that both the thin-sectioned member and 
the heavy-sectioned member will have the same 
rate of expansion, that is, they will expand and 
contract substantially the same amount, at sub 
stantially the same time, so as to prevent any 
deforming of the thin-sectioned member or sepa 
rating of the same from the heavy-sectioned 
member; to provide an improved method of heat 
treating a metal article of the aforementioned 
type in which the relatively thin-sectioned mem 
ber is covered with particulated metal, during 
the heat treating operation, so that when it is 
heated and cooled it will expand and contract at 
the same time and rate as the confining heavy 
sectioned member; to provide an improved heat 
treating method of the aforementioned type 
which may be used for any heat treating opéra 
tion such as annealing, hardening, drawing, 
quenching or the like; to provide an improved 
heat treating method of the aforementioned-type 
which is inexpensive, simple, and especially effi 
cient in producing the aforementioned desired 
results. - . . 

These and other objects of this invention will 
become apparent from the following detailed, de 
Scription taken in conjunction with the accome 
panying drawing in which: 

- 2 
Figure 1 is a top plan view of a fluid coupling 

member having a blade assembly of a relatively 
thin section confined within an outer annular 
housing of a relatively heavy section, the same 

5 being typical of the class of objects to which the 
present invention is particularly adapted; 

Fig.2 is an enlarged sectional view of the struc 
tire illustrated in Fig. 1 taken along the line 
2-2 thereof; and ... . . . . . . . . . . . . 

10 Fig. 3 is a sectional view similar to Fig. 2 ill 
lustrating the blade assembly covered with a par 
ticulated metal. 

the drawing, it will be seen 
that, if loses of illustration, the improved 
heat treating method of this invention is illus 
trated in conjunction. With a fluid coupling mem 
ber generally indicated at 5, which comprises a 
relatively heavy-sectioned housing 7 and a rela 
tively thin-sectioned blade assembly 9. The 

20 housing includes an annular housing portion 
10, of a relatively heavy section, having an annu 
lar, generally U-sectioned bottom wall ff secured 
thereto. A central upwardly projecting boss 5, 
is disposed in the central aperture of the walli 

y secured to the inner face, thereof, 

titute the relatively heavy-sectioned 
7 of the coupling member 5. confined and secured within the U-sectioned 

wall ff is the blade assembly 9, which comprises 
a plurality of radially projecting and circumfer 
entially spaced blades. 2?. The blades 2i are 

3d, welded or otherwise fixed to the housing 
1 over the full line of contact between them, 
Which comprises all edges of the blades except 
the upper edges thereof. An annular. generally 
U-sectioned reinforcing element. 25. of a relative 
ly thin section, comprised of a plurality of rela 
tively short pieces, each interposed between an 
adjacent pair of blades 2F, is brazed or otherwise 
suitably secured to the blades 2 so as to space, 
reinforce, and interconnect the same. A ring 29 
is secured to the upper inner surface of the U 
sectioned walls to positively hold the blade as 

45-sembly in place. The blade assembly 9 is thus 
confined within the coupling housing 7, against 
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both contraction-and-expansion. 
When-the-member-5 is heat treated in the ordi 

inary-Enahher, that is, by placing the same while 
50 in the condition illustrated in Fig. 2 in a furnace 

held at the desired high-temperature, the rela 
tively thin-sectioned blade assembly.9 heats up 
thore rapidly than the relatively heavy-sectioned 
housing and therefore expands sooner and more 

55 rapidly than;the housing. This often causes the 
blades 2 to buckle and break or damage the 
aforementioned brazed joints between the blades 

  



2,510,718 
as 
s 

and the housing, as 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 in 
proved heat treating method of this invention . 
has been devised. With the method of this in 
wention, the housing is filled With particulated 
metal 3, as can be seen in Fig. 3. The par 
ticulated metal 3 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 a and 
blade assembly 9. In practice, it has been found 
that a metal such as cast iron may be used, SO 
as to make the operation as inexpensive as poS 
sible. The housing 7 is preferably filled with 
the particulated metal 3A 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 men 
ber to be about eight inches in diameter, it has 
been found that a covering layer of from 78' 
to A' is sufficient. However, it will be appre 
ciated that the entire housing 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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By way of example, in order to illustrate a 
heat treating process of the type intended to 
harden the member 5, it Will be assumed that the 
housing i and blade assembly 9 are inade of 
annealed S. A. E. 4130 or S. 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 S. as described. The effect of the par 
ticulated metal is to blanket the blade assembly, 
and thereby provide, in effect, 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 a 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 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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The member - 
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assembly from the housing, or breakage of the 
blade assembly joints will occur. 

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 

s 

simultaneously and 

4. 
at the same rate, so that no buckling, separating, 
or other injury Will occur. After the member 
5 has been quenched, and if it is desired, for ex 
ample, to draw the hardness of the same, the 
particulated metal 3 f 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 5 can then be 
placed in a furnace and heated for an appro 
priate length of time at approximately 900 to 
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 without deforming, cracking, sepa 
rating, or otherwise injuring either the blade 
assembly or the housing . The heat treating 
operation is thus performed easily and eficiently 
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 
scribed in a much more satisfactory and efficient 
manner than heretofore known in the art. 

claim: . . . . 
1. In the heat treatment of a 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 men 
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 contraction 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 men 
bers Will expand and contract substantially 

- Substaitially 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. 
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the contraction of both the blade assembly and ... 
the housing will take place simultaneously and 
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