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There are known processes for producing hollow valves
for internal-combustion engines by first making a solid
valve and then boring it out, either from the stem or from
the head. This method of manufacture is of course ex-
tremely costly and inconvenient.

The present invention avoids these disadvantages. It
substantially consists in the insertion of a core of ferrous
or other metal into a pierced billet which is then subjected
to a drawing operation so as to produce a forging which,
after removal of the core, constitutes the blank for a hol-
low valve, to be finished by conventional means. In draw-
ing, the billet, together with the core, is reduced to the
stem diameter of the final valve. According to the inven-
tion, only part of the billet and core is formed by draw-
ing, so that the remainder may serve to constitute the
valve body. This remainder can be formed in any de-
sired manner, for example by upsetting, pressing, forging
or the like.

In the process according to the invention, an iron core
is set into a billet pierced with a preferably blind bore.
Te permit removal of the core after forming, there must be
no constriction in diameter of the blank towards the head
end, since it will otherwise not be possible to withdraw
the core. To facilitate withdrawal, the core may be pro-
vided with a suitable coating, for example a phosphatic
coating.

According to the invention, to further facilitate with-
drawal, a head may be formed on the core in the course
of the forming operations. For this purpose, the core,
preferably projecting from the billet, is formed to a head
either by the mandrel of the draw press or by the top die
of the forging press.

According to the invention, such a head may be formed
by the mandrel of the draw press. In that case, in any

. subsequent drop-forging operation, there must be a suit-
able recess in the top die. However, the head may also
be formed in a drop-forging operation, namely if the male
die is previously provided with a smooth under surface.
Such a die is used, according to the invention, if the stock
of the core is to be upset in the top of the blank, for ex-
ample in order to expand the cavity in the final valve
body, for purposes of more effective cooling.

) In a forging operation successive to the drawing opera-
tion, the core may remain in the blank; alternatively, how-
ever, it may be removed prior to such forging operation
if the latter is intended to form the valve head in a given
manner, for example in order to obtain internal contours
of pre-assigned dimensions.

Finally, the valve is closed over with a cover, before
or after introducing a coolant medium into the cavity in
known manner. The cover may advantageously be at-
tached by butt or lap welding. Instead of a cover, the
stock of the valve itself can be used to close the cavity;
for this purpose, according to the invention, a collar or
bul~'rf steex is formed by upsetting at the opening of the
valve head and used to close the opening by folding or
drawing inwards. - Prior to forging, according to the in-
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vention, a seating material may be applied to the rim of
the valve in otherwise known manner, so that the said
seating material is brought into its final forn.l simultane-
ously with the forging of the head, thus saving a subse-
quent operation, ) )

The process will be further illustrated and described in
terms of the accompanying drawing, wherein:

Fig. 1 shows a pierced billet 1 in which a core 2 has
been inserted. The bulk of the core 2 is greater than the
recess in the billet 1, so that the core projects beyond the
billet. The recess in the billet 1 is enlarged above at 3,
to facilitate removal of the core after forging.

Fig. 2 shows this billet as deformed by drawing, thus
producing the stem 4, surrounding the similarly deformed
core 5. The upper portion 6 of the billet has not been
formed, so that, like the corresponding portion 7 of the
core, it retains its original diameter. The enlargement 3
in the billet has been filled out by the upset core, while the
top of the core has been formed into a head 8 by a corre-
sponding recess in the die.

Fig. 3 shows a blank resulting from a drop-forging op-
eration applied to a forging as in Fig. 2. The upper, un-
formed portion 6 of the original billet has become a head
9, the stock of the core being upset at 10 so as to effect
an enlargement of the opening left in the valve head when
the core is removed.

Fig. 4 shows the finished valve, the opening having been
closed off with a cover 11.

In view of the embodiments shown in the drawing
and the making of these as described above, it is seen
that the formed blank prior to separation of the core
therefrom may be finished by a variety of procedures
which include:

(a) Utilizing the remainder of the material at the
open end of the valve blank to form the valve head
by a forging operation;

(b) After drawing the billet by a flat mandrel to
make the valve blank, the valve top may be finished
by passing under a top die having a recess for forming
a head on the core and which additionally spreads the
top;

Izc) The top may be spread as in (b) by upsetting
the core and drawn blank at the open end;

(d) The collar formed during the drawing operation
may be folded inwards after removing the core to close
the head opening;

(¢) The head may be closed with an inset welded
cover; ’

(f) The valve blank before closing the head may
be filled with a coolant.

It is a feature of the invention that the core be pro-
vided with a phosphatic coating or equivalent, which
is well known as a protective coating in the metal
working art, and which facilitates separation of the
core from the valve blank after forming. )

It should also be mentioned that seating material may
be applied to the valve and this simultaneousl_y formed
with the valve blank during the forging operation.

As mentioned above, the forging operation may
include various stages of forming in which the internal
contour of the head cavity of the blank is additionally
forged to provide the desired internal shape after the
core has been removed. .

Having thus described my invention, I claim:

1. A process for making hollow poppet valv;:s :for
internal combustion engines which comprises piercing
a blind hole in a billet, inserting a hard met'fal core
into said billet hole with a large portion of said core
extending beyond said billet, drawing the closed por-
tion of said core and billet whereby said billet and said
core are simultaneously reduced to form the shank por-

tion of said poppet while leaving the other end of the
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billet-and the projecting end of the core larger in di-
ameter than said reduced shank, forming said project-
ing end of said core in the shape of a shorter and wider
head to facilitate withdrawal of said core from said hole
and withdrawing said core from the shaped valve mem-
2. A process as. claimed in claim 1 wherein the valve
is. additionally finished by forging the material at the
head thereof.

3. A progess as claimed in claim 1 wherein the open
end of said billet and core are enlarged by upsetting the
valye.

4. A process as claimed in claim 1 wherein said core
is provided with a phosphate coating prier to insertion
in said billet. '

5. A process as claimed in claim 1 wherein the open
portion of said billet is closed by welding an inset cover
thereon after said valve is formed and said core removed.

6. A process. as claimed in claim 1 wherein said billet
is. subjected to an additional forging eperation to shape
the internal contour of the cavity in the head portion
thereof after said core is removed.
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7. A process as claimed in claim 1 wherein said valve
is filled with a coolant.

8. A process as claimed in claim 1 wherein the open
portion of said billet is formed by forging simultaneously
with the finishing of said valve and after said core
is removed from said billet.

9. A process as claimed in claim 1 wherein said billet
is provided with an outwardly flaring opening for the
blind hole prior to inserting said core into said hole.
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