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To all whom 1 mag) qmcem: o |
‘Be 1t known that I, HerMann STEIN-

' GASSNER, a citizen of the United States, re-
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siding in the city of New York, borough of

Brooklyn, county of Kings, and State of

New York, have invented certain new and |
usetul Improvements in Valve Mechanism
-tor Internal-Combustion Engines, of which

the following is a clear, full, and exact de-
seription. = 3 -

This 1mvention relates to a valve mechan-
1sm for internal combustion metors, the ob-
ject being to provide a valve mechanism that
1s simple but positive in action. |
A further object of this invention is to
provide a valve mechanism, comprising an
inlet and an exhaust valve, the dction of
which is controlled by a singie element,

which in turn is operated by the crank- or

power-shatt of the motor, whereby a multi-
plicity of parts are obviated ; suitable means
being provided to regulate the action of said

valves relative to the movement of the motor

piston. o o
I will now proceed to describe my inven-
tion, the novel features of which I will

- finally claim, reference being had to the ac-
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‘wherein— o | i
- Figure 1 1llustrates a vertical central sec--

companying drawings, forming part hereof,

tion of & motor equipped with my improved
valve mechanism, certain parts being shown

in elevation; Fig.'2 is a fragmentary detail
- end view of the valve mechanism controlling
lever, a portion of the operating cam be-

ing aiso shown; Fig. 8 is a side view of a

motor broken away to show . another form

of valve operating mechanism; Fig, 4 is an

enlarged detail view of the operating cams
therefor; Fig. 5 is a side elevation, partly.|
in section, showing another form of valve
operating mechanism; and Fig. 6 is a de-
tail fragmentary end view of the operating
-cams and co0perating parts. -
Referring to the drawings, 1 indicates the

cylinder of a motor, to which a crank-cas-
ing 2 1s secured. Within the cylinder 1 a
piston 8 is adapted to operate, in the usual
manner, the said piston being connected to a

crank 4 by a connecting-rod 5. The bore 6

of the cylinder 1, at the upper end thereof,

communicates with a firing-chamber 7, with-

in which the points 8 of a spark-plug 9. are
positioned as shown. An sxhaust passage

10 communtcates with the ciiamber 7, as does

also an iﬁlét duect 11. It will .be of course

understood that the passage 11 will be con-

nected with a suitable mixing device for the
alr and combustible element, such a device
not being shown. . ' -

At the point 12, where the chamber 7 and
exhaust passage 1Q meet, I place an exhaust-

valve 18, which is provided with a hollow-
stem 14, through which the stem 15 of an
Inlet valve 16 is adapted to freely pass. It

will be seen that the exhaust-valve 18 is open
‘or hollow, as at 17, the said opening at the

upper end thereof being normally closed by
the inlet valve 16, as shown. It will be also

seen that the opening 17 in the valve 18 is

In communication with the inlet passage 11:
therefore to get the firing mixture into the

cylinder 1, the said mixture must pass’
through the opening 17 in the exhaust-

valve 13. __
- As can be seen in 1

spring-seat 18, which is provided with studs

19 (one only being shown), the said studs

being engaged by the-jaw 20 in the end of

the " bell-crank -lever 21. The lever 21 is

pivotally secured to a removable cap 22, as

| o, 1',-. the 1ower end of
- the hollow-stem 14 of the valve 13 carries a
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at 23, and is provided with a downwardly

| extend 1g arm 24. Between the seat 18 and-

portion 19" of the motor casing, I place a

85

spring 235, the function of which is to re-seat -
the valve 13 after it has been opened to per-

mit the burned gases to escape. -
- The lower end of the stem 15 of the inlet
valve 16 1s provided with a spring-seat 26
having a convex surface 27, the said spring-
seat being kept in contact with the bell-

and carries an upwardly extending arm &0,
which is normally adapted to impinge the

arm 24 of the lever 21.  The arm 81 of the

8¢

‘crank lever 28 by a spring 29. The lever 28
‘1s pivotally secured to the cap 22, as at 2¢’,

95

lever 28 is provided with a.guide-way 32

(see Fig. 2), within which a block 88 is
adapted to slide, the said block being pro-

vided with a roller 34, which is kept in con-

tact with the periphery of the cam 85 by a
spring 36, The cam 35 is carried by an

auxiliary shaft 87 having mounted there-
upon a gear 38, the said gear being oper-

‘ated by a pinion 39 mounted on the crank-

196.

105

shaft 40. The purpose of slidably mount-
ing the roller*34 is to adapt the said roller

to be moved longitudinally of the lever-arm

| 31; so that the position of -the said roller 110
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the roller 34 reaches the incline 47, the valve.

16 will be suddenly closed by the spring 29.

During the next upward or compression

~stroke and the following downward or work-

will be determined by the position of the
roller 34, relative to the operating faces of
the cam 853. It is also obvious that the ex-

066,367

can be altered relative to the operating faces | thereof to leave the socket 51; therefore the
- of the cam 35, in order to regulate the open--
ing of the valves 13 and 16 relative to the
stroke of the niston 3. The operating faces.|

duct 11 will never be in communication with
the exhaust passage 10. N
Fig. 8 illustrates a modified form of valve-

in a yoke 70, which carries a roll 71. The

auxillary shaft 72, which is operated as

shown from the power' shaft, carries two

- duplicate cams 73 and a sirigle cam 74, which

having .a central opening and adapted to
control the passage of gases through said
passage, said gas engine being also provided

5 of the cam referred to are indicated by 41 | operating mechanism which comprises a 70
and 42, the face 41 being adapted to open | lever-arm 52, which is connected to the hol- -
the valve 16, and the face 42 being adapted | low-stem 53 of. the exhaust valve 54. The

 to'allow the spring 36 to force the arm 31 |-valve 54 is kept against its seat by a spring
~ dowanwardly, whereby the exhaust-valve 13 | 55. The valve 54 carries an inlet valve 56,
10 is opened. The mechanism operates as fol- | the stem 57 of which passes through the 75

lows: In the position shown in Fig. -1, the | hollow stem 53 of the valve:54, the said stem
piston 8 is about to rise and force the prod- | being provided with a spring seat 58 pro-

- ucts of combustion out of the cylinder 1. As | vided with a roller 59, which 1s kept in con-
 is indicated, the crank 4 is on its lower dead | tact with the face of a cam 60 by a spring
15 center and the roller 34 .about to lower. If | 61. The cam 60 carries an auxiliary ad- 80

the shaft 40 is revolving in the direction of | justable cam 61’, the said cam 61" being
the arrow 43, the cam 35 will revolve as per | adapted to operate the lever-arm 52 and
the arrow 44, and as the crank 4 leaves the | valve 54 controlled thereby through the
dead center the cam 35 will be moved around | medium of a rod 62. In the above described

20 and allow the roller 84 to fall, whereby the | modified form of valve mechanism, the time 85

~arm 380 of the lever 28 will move inwardly | of operation of the exhaust-valve can be -
and- force the arm 45 of the lever 21 up- l*egulated independently of the time of oper-
wardly, whereby the valve 13 will open and | ation of the inlet valve by shifting the cam
stay open until the crank 4 approaches the | 61. In other respects the two forms are
upper dead center. At about the time | alike. For operating the valve 56 the cam 90
that the said crank reaches the upper center,.| 60 1s provided with an operating face 63,
the valve 13 will have closed, and the valve | and for operating the valve 54 the cam 61"
16 will have been quickly opened by the | is provided with an operating face 64.
cam face 41. As .the piston 8 then comes | In the modified form shown in Fig. 5, the

30 downwardly, a charge of air and fuel will | exhaust-valve 65 carries a hollow stem 657, 95
be drawn in through the opening 17 in the | to the lower eud of which 1s secured a spring
valve 138. The valve 16 will stay wide open | seat 66 provided with rollers 67. The ex-
while the piston 3 is going down, by reason | haust-valve 65 carries an inlet valve 68, the™ -
of the fact that the portion 46 of the cam | stem 69 of which " passes downwardly

35 83 is concentric with the shaft 37. When | through the hollow stem 65" and terminates 100

105

40 ing stroke, the roller 84 will travel along 15 mounted between the cams 73, as shown in
- the concentric portion 48 of the cam 35, | Fig. 6. The cams 73 are a,da?ted to operate
whereby both of the valves 18 and 16 will | the valve 65, while the cam 74 operates the -
remain closed. . - “- | valve 68. To return the valves 65 and 68,
~ To adjust the roller 34 longitudinally of | after each operation, I provide springs 75
45 the arm 31 T have in this instance employed | and 76, respectively. LI - 11¢
a turn-buckle 49 and the cobperating right : Having now described my invention, what
~and left hand threaded spindles 50 and 51, | I claim and desire to secure by Letters Pat- —
- respectively. It is quite obvious that the | entis: - h L
~ point at which. the valves 13 and 16 will | 1. A gas engine provided with a passage
50 open, relative to the stroke of the piston 3, | for gases, a valve seated in said passage 115

‘with a gas-duct in communieation. with the
-opening 1n said valve, a second Valve carried 127
by the valve first named adapted to control ~
the flow of gas through the opening therein,

haust-valve 18 is operated, or opened, by the
spring 36 when the cam face 42 of the cam
35 allows the arm 31 to move downwardly.
The strength of the spring 36 will be suffi-

=5

60 the lever-arm 21 will move upwardly, | the first lever, an operating cam adapted to 123
whereby the valve 13 will be opened. As | act directly upon the said second lever, and
the valve 16 is carried by the valve 13, it | means whereby the valve, which 1s carried

- will of course be carried upwardly with the | by the valve first named, can be operated
valve 13, . The movement of the valve 13 | by said cam. o R

65 will not be .enough to cause the heel 50 | 2. A gas engine provided with a passage 130

cient to compress the springs 25 and 29, as
when the lever-arm 31 moves downwardly

a lever adap‘ed to operate the valve first
named, .a second- lever adapted to operate
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‘the flow of gas through the opening theren, |

10

15
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for gases, a valve seated in said passage hav- .
ing a central opening and adapted to con-

trol the passage of gases through said pas-
sage, said gas engine being also. provided
with a gas duct in communication with the
opening in said valve, a second valve carried
by the valve first named sdapied to control

a lever adapted to operate the valve first
named, a second lever adapted to operate
the first lever, an operating cam adapted to
act directly upon the said second lever,
means whereby the valve, which is carried

by the valve first named; can be operated by
said cam, and adjustable means normally m-

contact with said cam carried by the said

~ second lever, adapted to regulate the time

20

30

of operation of said valves. o
3. A gas engine provided with a passage
far gases, a valve seated in said passage hav-

ing a central opening and adapted to control”

the passage of gases through said passage,
said gas engine being also provided with a
gas duct in communication with the opening

in said valve, a second valve carried by the

valve first named adapted to control the

flow of gas through the opening therein, a

lever adapted to operate the valve first .

named, a second lever adapted to operate the
first Tever, an operating cam adapted to act

directly upon the said second lever, means

whereby the valve, which is carried by the

el

valve first named, can be operated’ by said
cam, a slidably adjustable block carried by

- said second lever, a roller carried by said :
hlock adapted to normally contact said cam,

and means adapted to adjust said block rela-
tive to the operating face of said cam.

4. A gas engine provided with a firing-
chamber, an exhaust passage in communica-
tion therewith. a valve seated in said pas-

‘sage provided with a central opening, a hot-

=t
o

40

low stem ecarried by said valve, an inlet duct

| in communication with said opening, an 1in-

let valve seated in the opening in said ex-

| haust valve, a stem carried by said opening

adapted to pass through the hollow stem of
said exhaust valve, a roller mounted at the

lower end of said tubular stem, a roller

mounted at the lower .end of the stem of

45’

20

said.inlet valve, a cam adapted to operate

said exhaust valve, a spring adapted to keep
the roller on said hollow stem 1n contact
with said cam, a cam adapted to operate said
inlet valve, and a spring adapted to keep
the roller on said stem in contact with the

“cam Jast named.

Signed at New York city, N. Y., this 13th
day of November, 1908, | |
HERMANN STEINGASSNER.

Witnesses: |
Max ARENS, -
Epwarp A. JARVIS. .
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