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Fo all wrhem itomay concern:

Be it known that I, Geores B Riemg a
citizen of the United States. and a resident
of Tios Angeles, Los Angeles County. and
State of California, have invented certain
new and useful Improvements in Poppet
Valves tor Internal-Combustion Engines. of
which the following is declared to be a full,
clear, and exact deseription..

This invention relates to poppet valves for
internal combustion engines. and its prin-
cipal object Is to increase the eflicieney of

Cmoderately low priced valves of this type.
The ordinary forged or hammered steel or
erome-nickel-steel valves, while compara-
Lively inexpensive as compared with higher
arades of valves, do not withstand the high

temperatures developed in internal combus-
tion engines, the hot gases wear away the

tops aned bottoms of the valve heads in o
short space of time, and the heads warp,
with the result that after the valves have
Deen used for a short space of time, they do

ot seat properly, thereby allowing the com-
bustible gases to leak past the valves, which

o

1¢

20

25

results 1 poor compression and oss ot

power.

Many great effortshave been made to o¥el-
come thix difficulty, but when the CoMpPost-
fion of the valve is improved, its cost.is
inereased making s use prohibitive in the
cheaper or Jower priced automobile motors.
One of the objects of this invention isto re-
duee Hhe eost of manufactive of poppet valves
and st the same tine to lengthen their life
of n=efainess.

With these ends in view. this invention
consists in a poppet valve for internal com-
bustion engines, in which the top and hottom
faces of hammered valve-heads are left in
their norimal or natural cowdition, after be-
ing formed, instend of heing winehined away,
thereby providing a hanmered, non-porous
proteciive casing or covering for the more
porous underiving and interior portions of
{he head. and thereby protecting these in-
ternal porfions agrinst the destructive ef-
feets of the hot gases passing over-them.
The invention further eonsists in the sev-
eral novel features hereinafter fully set forth
and claimed.

The tnvention is clearly tHustrated in the
secompanying drawing. tu which

Fie, 15 a side elevation ol a poppet valve
for internal combustion engines embodying
a simple form of the present invention: Fig.
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2 is an end view thereof looking in the di-
rection of the arrow 2 in Fig. 1; Fig. 3 1s
an end view looking in the direction of the
arrow 3 i Fig Uoand Fig, 4 is a fragmental.
central, lTongitwdinal section taken on the
line 4—+ of Fig. L

Referring to said drawing, the reference
character 5 designates a valve stem and 6
the head of a poppet valve embodying one
form of the present invention. The stem
and head are formed of a single piece of
metal such as steel, for instance, crome-
nickel-steel.  The head is of the usual disk
like form and its seating face 7 is beveled
as usual, to seat upon the valve seat of the
motor block. The lower end of the valve
stem may be formed with an aperture S to
receive a4 cotter pin, or it may ve formed
with an annular groove 9 to receive a washer,
cither being used for the purpose of retain-
ing the usual valve spring, as is well under-
stood. o

In constructing a valve embodying the
present invention, a steel rod of the proper
length is heated to the proper temperature
and one end thereof is upset to form an en-
largement at that end and afterwards the
rod is reheated and the enlarged end is
placed in a power hammer contajning suit-
able dies for forming the head, and the en-
larged portion is then hammered " out./to
form the disk like head 6 of the desived
thickness for the finished valve. :

The valve head is hnmmered until the tein-
perature of the piece has fallen to a point
whire it ng longer retains its plastic state
whereby the top and bottom surface portions
ol the head becomes smooth and of greater
“density than the internal portion.  Top’and
boltom smooth unbroken surfaces are there-
by provided in which the pores of the metal
are practically closed and no appreciable
seale is formed.

The edge of the head, and the entire
stem are thereafter machined to form the
peveled bearing face 7 and the round stem.
The top face 10 and the bottom face 11 of
the head are not machined, but these parts
are left in their natural or normal smooth,
unbroken, non-porous condition which is
imparted to them by the hanmer. These
surinces are Ulusteated by, the right fine
chading. in Figs. 1.2 and 3 of the drawing,

The top and hottom faces of the valve
head heing feft in their normal or natural
amooth.  unbroken, non-porons  condition

60

65

76

75

80

85

90

100

110




10

15

20

30

=

after being subjected to.the influence of the
hammer, they effectively resist the action of
the hot gases in internal combustion engines

and act as a protective agency against the

more porous portions of the interior of the
head, which, if exposed to the direct influ-
ence of the hot gases, are soon eaten away,
whereby the head becomes thinned out and
warps, thereby seating imperfectly upon the
valve seat and permitting the gases to leak
by the valve. .

In the ordinary practice of making
valves, enough metal is provided to form

~a valve blank whose dimenslons are some-

what greater than those of the finished
valve, and all of the faces of the valve blank
are machined to produce a valve of given
dimensions,  When the top and bottom
faces of the valve head are machined, the
denser portions are machined away and the
more porous portions of the metal are ex-
posed to the destructive influence of the hot
oases and are liable to rapid deterioration.
Morcover, there is a great deal of metal
wasted in machining down the entire valve.
In actual practice I have found that® with
valves made of substantially the size of the
one shown in the drawing, seven valves can
be made from the same amount of stock as
six valves could formerly be made when
they were machined all over, This means

n great saving of material and consequently-

a great reduction in the cost of manufac-
ture. Moreover, when the top and bottom
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{fuces of the valve head are protected against
the destructive influence of the hot gases,
the life of the valve is increased, materially,
and when 1t does become worn out and a~
new one must be substituted for it, this may
Le done economically because of the low
price for which valves containing the pres-
ent invention may be had.

More or.less variation of the exact de-
tails of construction is possible without de-
parting from the spirit of this invention;
I desire, therefore, not to limit myself to the
exact form of the.construction shown and
described, but intend, in the following
claim, to point -out all of the invention dis-
closed herein. :

I claim as new, and desire to secure by
Letters Patent:

As a new article of manufacture, a poppet
valve for internal combustion engines, com-
prising an unhummered steel stem and a
disk-like head hammered from a single
piece of material, the hammered disk-like
head being of greater density than the stem,
saidt head having hammered unmachined
top and bottom surface portions which are
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relatively hard and non porous with re-’

spect to the internal portion, thereof, and
smooth and unbroken, and which surfaces
form protective coverings for the infernal
relatively porous portion during exposure
of the valve to hot gases.

GEORGE R. RICH.
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