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UNITED STATES PATENT OFFICE. 
ALEXANDER. T. BROWN, OF SYRACUSE, NEW YORK, ASSIGNOR. To THE BRow N-LIPE 

GEAR COMPANY, OF SYRACUSE, NEW YORK, A CORPORATION OF NEW YORK. 
WALVE MECHANISMI FOR INTERNAL-COMBUSTION ENGINES. 

1,191,150. 
Specification of Letters Patent. Patented July 18, 1916. 

Application filed January 20, 1908. Serial No. 411,585. 

To all whom, it may concern: 
Beit known that I, ALEXANDERT. BROWN, of Syracuse, in the county of Onondaga and 

State of New York, have invented a certain 
new and useful Valve Mechanism for In 
ternal-Combustion Engines, of which the 
following is a specification. 
My invention relates to valve mechanisms 

for internal combustion engines, and it aims articularly to provide an arrangement for 
controlling the inlet and the exhaust of the 
explosive mixture and residuum of combus tion, respectively, which, is particularly 
simple in construction and highly efficient in 
Se. The invention includes the parts and the 
combination and arrangement of parts to 
be hereinafter described, and particularly 
pointed out in the claim. In describing this invention, reference is had to the accompanying drawing in which 
like characters designate corresponding 
parts in all the views. Figure 1 is a fragmentary view of the 
outer end portion of an air-cooled cylinder 
equipped with one embodiment of my in 
vention, the parts being shown in transverse 
sectional elevation. Fig. 2 is a similar view 
illustrating a modified embodiment of my 
invention. The invention includes generally, an en gine cylinder having a single opening 
through the inner end, or head, thereof con stituting both an inlet and an exhaust pas sageway, a single valve controlling said 
opening and constituting the sole moyable 
means for sealing the end of the cylinder, 
separate inlet and exhaust passages leading to and from the opening, and an auxiliary 
valve controlling one of said passages, estab 
lishing communication between the other and the opening and coöperating with the 
first-named valve. - - - In the exemplification of the invention 
illustrated, the piston chamber a, of the en 
gine cylinder, is of truncated conoidal shape at its inner end, and this end of the cylinder 
is provided with an axial opening a leading 
entirely therethrough and having an out 
wardly-flaring wall. This opening is pref 
erably of maximum diameter, and in the 
particular structure illustrated, is of ap 
proximately one-half of the maximum di 
ameter of the cylinder. In the particular exemplification of the 

The passageway 

invention, illustrated in Fig. 1, the valve 
mechanism is a self-contained structure 
adapted to be secured to, and removed from, 
the engine cylinder as a unit, and it com prises a hollow casing, preferably cast in 
One piece, provided with a diagonally-ar 
ranged diaphragme dividing the chamber of 
the casing into two passages f, g, the upper 
one of which is in open communication at 
one end with a port h. in one side wall of the 
casing, and the other of which is in open 
communication at one end with a port i in the opposite side wall of the casing. Both 
of the passages f, g, communicate with a 
third port in a nipple or boss 1 which pro 
jects from the lower side of the casing, and 
has an inverted conical shape periphery 
Snugly fitting the openinga, and a broad ened beveled edge m providing a valve seat. 

f communicates with the 
port k through an opening din diaphragme 
and through a depending flangee, surround 
ing such opening, which terminates a dis 
tance from the inner wall of the nipple 1 80 and forms therewith an annular opening or port 9 at the inner end of passageway g. 
The port his designed to communicate with 
the exhaust of the engine and the port i is 
designed to communicate with the passage 
way leading from the carbureter or other 
suitable explosive mixture supply. Both the 
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main valve and the auxiliary valve seat 
against the surface m and both valves have 
movement toward and from said seat in a 
direction axial of the cylinder. The auxiliary valve n is provided with a 

90 

hollow flaring head and with a tubular stem portion fitted to, and guided within, the 
flangee, and with a conical stem portion 
provided with orifices in establishing open 
communication between the bore of /said stem and the passageway f, and such conical 
portion of the stem terminates in a tubular 
stem portion o of relatively reduced di 
ameter, which is guided in an opening lo 
cated in the top of the casing and in the flange surrounding said bore of a boss or 
opening. - The main valve has a disk-shaped head r 
provided with a bevel periphery seating 
upon the surface m immediately in advance 
of the auxiliary valve n, this head being car 
ried by a solid stem r which is guided 
throu the part o, of the auxiliary valve, 
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and through a sleeve o' extending into the lo 
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cylindrical part of the stem. The stem r" 
projects beyond the end of the stem, o and 

- carries an inverted cup-shaped head s be 
tween which and the upper wall of the cas 
ing b, a helical spring t, is interposed which 
tends to hold the valve seated. A head u, is 
'also secured to the outer end of the stem o 
between which and the casing a second spring is interposed for normally holding 10 
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way f will be put into communication with 
the chamber a. it is apparent that an open 
ing of maximum size for the escape of the 
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the auxiliary valve seated. The head u is 
preferably located and movable within the heads. 
Suitable levers v, a, operated at the 

proper relative periods by mechanism asso 
ciated with the crank shaft of the engine, 
are respectively engaged with the ends of the 
stems o, for depressing the same against 
the tensions of the springs i, o, the end of the 
lever a extending through an opening in the 
heads to engage with the end of the stem. O. 
As will be understood, when the stem ris 

depressed, the valve will be unseated, but 
the valve in will remain seated and will close 
the inner end of passageway g, in conse 
quence of which only the exhaust passage 

residuum of the exploded charge is pre 
sented when the valve head r is unseated. 
When the stem ois depressed, the auxiliary 
valve will move from its seat, and in initial 
part of its movement will make contact with 
the rear face of the valve r, and during the 
remainder of its movement will carry the 
valve r along with it. The inner end of the 
passage g, or port g is uncovered when the 
auxiliary valve is depressed, and the ex 
plosive mixture then rushes into the cham 
ber a and in its passage thereinto contacts 
with the valve seat 'm and the seating sur 
face of the valve head and serves to cool 
the same. The contact effected between the 
auxiliary valve and the main valve during 
the initial part of the movement of the 
former closes the passage through the aux 
iliary valve and thus cuts off communication 
between the engine chamber and the passage wayf. 
Although the valve mechanism has been 

shown and described as a self-contained structure separable as a unit from the en 
gine cylinder, it will be appreciated that the 
valve casing might be made integral with the engine cylinder. . - 

in Fig. 2 is illustrated a modified form of 
this valve mechanism in which the inlet and 
exhaust passages i and h" are arranged on 
the same side of the boss or nipple lin. 
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stead of on opposite sides as in the construc 
tion shown in Fig. 1, and the auxiliary valve 
in consists of a hollow cylindrical head en 
tirely open at its top and communicating 
with the passage f, said head being con 
nected to its stem by webs r located near the bottom of the head. 
What I claim is:- 
The combination of the main body of an engine cylinder, said body being provided 

with an opening through the head of the 
cylinder and a self contained valve mecha 
nism comprising a hollow casing provided 
at its lower end with a boss for fitting said 
opening and with an internal nipple extend 
ing into the boss forming inner and outer 
passages located entirely within the casing, 
said casing extending above said main body 
and being provided at its upper end above 
the main body with a port communicating 
with the upper end of the inner passage and 
a port communicating with the outer pas 
Sage through a side wall thereof, one port 
being the main exhaust port of the engine 
and the other being the main inlet port there of, the casing being also provided with a 
port common to said passages and located at 
the inner end of said boss, a main valve con trolling the common port and seating 
against the inner end of said boss, a second 
valve seating against the inner end of said 
boss and engaging the rear face of the main 
valve, the second valve having a tubular 
stem portion slidable within and fitting the 
nipple and a conical stem portion extending 
into the port communicating with the nip 
ple, Said conical stem portion having a pas 
sage in the side thereof, the passage open 
ing into the last mentioned port, and the 
main valve being arranged to control the 
inner end of the passage of the tubular per 
tion of the second valve and also the outer passage and having an axial stem project 
ing above the casing, and the inner valve 
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terminating in a sleeve encircling said 
stem, and means coacting with the stem and 
the sleeve for actuating the valves together 
as a unit or for actuating the main valve 
independently of the second valve, substan tially as and for the purpose specified. 
In testimony whereof. I have hereunto signed my name in the presence of two at 

testing witnesses, at Syracuse, in the county 
of Onondaga, in the State of New York, this 14th day of January, i908. 

ALEXANDER. T. BROWN Witnesses: 
S. DAVIs, 
E. K. SEEMILLER. 
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