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to it if f ( ), if n ( / (ton ( " : 
3e it known that is { i Et it; E. R. R1 ("i I, a 

citizei (f the tuite States, an a resident 
of Los Angeles, its Angeles ('ounty, and 
State of ('a lifornia, live inventel certain 
new and useful introvenients in Poppet 
Waives for internal-Con) listion Engines, of 
which the following is declared to be a ?till, 
clear, in exact (lescription. 
This invention relates to poppet valves for 

interalai ('oni, stion engines, and its prin 
cipal (lie ('i is to inci'ease the efficiency () f 
no ie t'ai eiy low price valves of this type. 
The ordiliary forged or hittiniered steel or 
crime-hickel-steel valves, while compara 
tively inexpensive as coln ared with higher 
gracles ()f valves, (lc not withstait the high 
temperatures leveloped in internal combus 
tit in engines, the hot gases wear away the 
it is a 1: bottons of the valve heals in a 
short slice of tile, and the heals War), 
With the rest it that a fier the valves. have 
iyeen used for a short space of time, they lo 
inot seat rollery, the rely allowing the 'on 
i) stilyie gases to leak last the valves, which 
resis ii) poor ('on lession and loss of: 
() we!". 

sia y great efforts have been made to ove:- 
cine tiis lific tilty, but when the ('on lost 
till of the valve is innovel, its cost is 
ins' rease initiking its use prohibitive in the 
('heaper (a lower priceti autoinolite notors. 
{ }le at the liests of this invention is to re 
lice itse 'tist of manufact it'e () folpet valves 
iiii at tie same tinue to lengthen their life 
() list less. 

Vit these ent is in view, is it vention 
(sists it a tiet valve for intel'nai ("on 

it stion engilies, it with the () : it lot (t 
|a'i's that is here valve leads are left in 
their ri: or at I' ('o (lition, after be 
iing or is , is eiti () eig in: 'hitect a way. 
the reby it's victing : iii line'el () - (rous 
protective 'asing or 'overing for the more 
poi's litterlying a interior portions ()f 
the is a c. in the rely rotecting these in 
ternai portions against the destructive ef 
te's of the inct gases assing over then. 
'se invention furtlet consists in the sev 
traliaoyei feat tires a reina (ter fully set fort 
as 'aimed. 

"is ty, it it is clearly illust 'at it is the 
ac''t anying tira Ying, it which : 

Fig. is : side e \ition of a (let valve 
for initial 'on lusii () 'isri ('s elliot Air 
a silic for of the 'ese it inventic : Fig. 

Serial No. 595,289. 

2 is an end view thereof looking in the di 
rection of the arrow 2 in Fig. 1: Fig. 3 is 
an eit view looking in the direction of the 
a ri') W 3 in Fig. : : and Fig. 4 is a fragmental, 
('ent'al, longiticial section taken on the 
line 4-4 of Fig. 1. 

Referring to said drawing, the reference 
('hil 'acter 5 designates a valve stein and 6 
the head of a poppet valve elibodying one 
form of the present invention. The stem 
and head are formed of a single piece of 
metal sch as steel, for instance, crome 
nickel-steel. The head is of the usual disk 
like for in and its seating face it is beveled 
as list al., to seat pon the valve seat of the 
motor block. The lower end of the valve 
stein may be formed with an aperture S to 
receive a cotter pin, or it may je formed 
with an annular groove 9 to receive a washer, 
either being used for the purpose of retain 
ing the usual valve spring, as is well under 
stool. 

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 
rol is reheated and the enlarged end is 
pla ('el in a power hammer containing suit 
a le clies for forming the head, and the en 
larget portion is then hammered out, to 
form the disk like head 6 of the desired 
thickness for the finished valve. 
The valve head is hammered until the tein 
ei',ture of the piece has fallen to a point 

white it no longer retains its plastic state 
Ay hereby the top and botton surface portions 

' of the head becomes smooth and of greater 
density than the internal portion. Top and 
botton smooth unbroken surfaces are there. 
by provided in which the pores of the metal 
ai'e practically closed and no appreciable 
scale is formed. - 
The edge of the lead, and the entire 

stem are thereafter machined to form the 
levelect bearing face 7 and the round stem. 
The top face 1() 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 hammer. These 
surfaces are illustrate?t by the right line 
shading, in Figs. 1, 2 a tad 3 of the drawing, 
The to) and lottom faces of the valve 

tle: being ie?t in their normal or natural 
sin() til, introken, non-porous condition 
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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 malking 
valves, enough metal is provided to form 
a valve blank whose dimensions 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 
gases and are liable to rapid deterioration. 
Moreover, 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 
a 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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faces of the valve head are protected against 
the destructive influence of the hot gases, 
the life of the valve is increased, materially, 
and when it does become worn out, and as 
new one must be substituted for it, this may 
be 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 
I letters Patent: 

As a new article of manufacture, a poppet 
valve for internal combustion engines, com 
prising an unhammered steel stem and a 
disk-like head hammered from a single 
iece of material, the hammered disk-like 

head being of greater density than the stem 
said head having hammered unnachined 
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 internai 
relatively porous portion during exposure 
of the valve to hot gases. 

GEORGE R. RICH. 


