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This invention relates to Valves for com 
bustion engines, and the method of making 
the same. | - 
One of the objects of the invention is the 

provision of a new and improved method of 
manufactuating Valves whereby Valve heads 
may be secured to their stems in an efficient, 
cheap and permanent manner. 
Another object of the invention is the pro 

vision ofa new and improved composite valve 
that is cheap to manufacture, easi?y assem 
bled, one that will retain the rigid relation 
between the parts in all conditions of Service, 
and that is not likely to become broken orde 

5 fective while in use. 
Other and further objects and advantages 

of the invention will appear from the follow 
ing description taken in connection with the 
accompanying drawings, in which 

Fig. 1 is an elevation of the valve and head 
in. assembled relation, before the head is Se 
cured in permanent position on the stem, with 
parts in Section: | . i 
Fig 2 is a side elevation 

the stem; 
Fig. 3' is a similar view, showing the final 

step in the process of Securing the head On 
the stem, with parts in Section: and - 

Fig.4 isa plan view of the finished valve. 
On the drawings, the reference character 

10 designates a valvestem provided in the 
usualmanner with a shoulder 11. The valve 
head 13 may becomposed ofany suitable ma 
terial. Preferably it is made of a suitable 
non-oxidizing material, and may be thin 
enough to bestamped from sheet metal. The 
head may comprise one or more rigid or 
slightly resilient disks. In the form of the 
device selected to ilustrate one embodiment 
of the invention the head is composed of a 
comparatively rigid disk of non-oxidizing 
material. | 
In the process of manufacturing the valve 

the stem with the shoulder 11 is heated, the 
disk or head 13 placed thereon, as shown in 
Fig. 1, and the Outerend 14 of the Valve is 
headed over by suitable means, as by the dies 
15 and 16 to form the cap orhead 17 asclearly 
shown in Fig. 2. 
While I have shown the shoulder 11 as be 

ing formed prior to the formation of the cap 
17 it is understood that it is immaterial so 
far as the invention is concerned whether the 
shoulder be formed before, after or simul 

of the valve and 
5 dies in the position of clamping the head on 
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taneously with the captor head 17, So long 

| as the Valve head 13 is camped between two 
distorted portions of the stem, as clearly 
shown in Fig. 2. Preferably this operation 

60 

isperformed while the headis relatively cold 
and the stem heated in the usual manner. 

Itis common practice to secure astem to a 
its Outer end to clamp the cold valve head in 
position againsta shoulder On the stem. The 
contraction of the heated stem on cooling will 
ciamp the disk orvaive head 13 between the 
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i yalve head by heating the stem and distorting 

70 
cap or head 17 and the shoulder 11 with a 
trenendous force. The usual method of 
heading over the end of the valve stem will 
swage the neck or portion 18 of the stem be 

i tween the shoulder 11 and cap orhead 17 and 
cause an intimate contact of the contiguous 
particles, but the Cooling of the stem at this 
point disrupts this intimate contact and con 
sequently at high temperatures the head is 
like?y to work loose on the stem. In order to 
avoid this dificulty the head and stem after 
being assembled as shown in Fig. 2 in the 
hanner just described, are heated and placed 
in dies 21 and 22 and Subjected to agreat pres 
sure which further upsets the neck portion 
18, forcing the adjacent surfaces of the neck 
and valve head into extremely intimate.con 
tact. This operation may further distort 
the head 17 or shoulder 11 or both, depending 
on the shape or form of the dies. 

Since the stem and valve head will expand 
and contract together, the intimate contact 
of the particles of the neck 18 and disk or 
Valve head will be maintained at all tempera 
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tures, and hence there will be no tendency of 
the two to pull apart and the valve head be 
come loose on the stem. 

If desired, the headed portion 23 of the 
finished valve may be provided with recesses 
24 for the engagement of a tool for rotating 
orgrinding the same as is usual in such con 
structions. * | 
The Valve head 13 is preferably, though 

i notinecessarily, stamped from sheet metal, and 
consequently the valves may be cheaply and 
rapidy manufacturedineither Smallorlarge 
quantities. 

i I claim as my invention: 
1. A method of Securing valve heads to 

walvestems which consists in heating said, 
stem, securinga head thereon while in an 
unheated condition by clamping the same 
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between a shoulder and head formed on said 
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stem while the same ishot, heating Said stem 
| andhead and pressing Saidhead and shoulder 
toward each other. , . . 

2. A method of Securing a valve head on 
a stem which consists in clamping the valve 
head while in an unheated condition between 
a Shoulder and a head on the stem, heating 
the stem and head, and then subjecting the 
head of the stem to pressure in the direction 
of Said head. | 

| 3. A method of Securing a valve head to 
a Stein which consists in heating Said stem, 
fastening a valve head while in an unheated 
condition to said stem by distorting the stem 
at each side of Said valve head while Said 
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stem is hot, heating the valve head and stem 
together, and further distorting the stem 
while Saidhead and stem arein heated condi- i 
tion. - . . 

4. A method of making valves which con 
sists in Securinga valve head while compara 
tively cold to the end of a stem between two 

i distorted portions thereof while said stem is 
in heated condition, and then heating said 
Valve head and stem, and forcing the outer| 
distorted portion of Said stem inwardly. 
against said, head by pressure. 

In testimony whereof Iafix my signature, 
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i ROBERT JARDINE. 

  


