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Specification of Letters Patent.

Application filed August 10, 1907,

Patented Feb. 23, 18089.
Serial No. 387,956,

To all whom 1t may concern:

Be it known that I, HERMAN DTEINGASS-
NER, a subject of the King of Hungary, re-
siding at Wilmerding, 1 the county of
Allegheny and State of Pennsylvania, have
invented certain new and useful improve-
ments in Valve-Operating Mechanism tor
Explosive-Engines, of which the following
is a specification, reference being had theve-
in to the accompanying drawing.

This invention relates to a valve operating
mechanism for explosive engines and has

- for its primary object to provide means i
“a manner as hereinafter set forth to prevent

premature ignition of the explosive charge.
A further object of the mvention 1s to

provide means in a manner as hereinaiter

set forth and for use in connection with an
explosive engine whereby the inlet and ex-
haust valves as well as the mixing valve ave
operated from a common shait.

A further object of the invention 1s to

“provide means 1n a manner as hereinafter

set forth and which is adapted for use in
connection with an explosive engine wheve-
by the various valves, outlets or geaving used

in connection with the engine are so disposed

as to be below the center line of the cylinder
of the engine, therefore allowing of all the
working parts of the engine to be readily
accessible and overcoming the necessity ot
employing a complicated foundation.
[Further objects of the invention is to pro-
vide a valve operating mechanism for ex-
plosive engines which shall be sunple m 1its

“construction, strong, durable, efticlent in 1ts

use, conveniently set up, and mexpensive o
manufacture.

“With the foregoing and other objects 1
view, the invention consists of the novel con-

~struction, combination and arrangement of

parts hereinafter more specifically described

Cand illustrated in the accompanying draw-

45

ing wherein is shown the preferred embod:-

ment of the invention, but 1t is to be under-

- stood that changes, variations and modifica-

tions can be resorted to which come within

~ the scope of the claims hereunto appended.

50

~ating mechanism in accordance with this |

- Inthe drawing wherem like reference char-
acters denote corresponding parts through-
out the several views; IFigure 1 1s a sectional

‘gide elevation of an explosive engine show-

ing the adaptation therewith of a valve oper-

invention, Fig. 2 is a top plan. Ifigs. 3 and
3* when taken together illustrate a trans-
verse sectional view of one end of the engine.
['ig. 4 is a vertical sectional view of the
mixer, Iig. 5 is a detail illustrating the
tappet arms. |
Referring to the drawings m detail, 1 de-
notes the engine cylinder, 2, 3 valve cham-
bers and 4, 5 compartments containing a cool-
ing medium. The valve chambers 2, 5 are
so disposed as to be positioned at each end
of the cylinder 1. Each of the valve cham-
bers 2, 3 house an inlet and an outlet valve
as well as a shifting mechanism for the
valves. As the valves and their shifting
mechanism which are housed 1 one chamber
are similar to the mechanisms housed m the
other chamber, but one will be described, the
description of one applying to the other.
Each valve chamber 1s formed of an upper
section 2* an intermediate section 2" and a
lower section 2¢. The sections 2* and 2 arve
provided with opposing flanges as at 29, 2°
through which extend hold-fast devices 2%
for connecting the said sections together.
The section 2¢ is flanged as at 2" through
which extends hold-fast devices 2™ for con-
necting said section 2¢ to the cylinder 1 of
the engine. The sections 2° and 2° are pro-
vided with opposing flanges 20, 2° through
which extends hold-fast devices 2 for se-
curing said sections together. The section 2°
communicates with one end of the cylinder
1 as at 2r. The section 2* at its lower end 1s
provided with an inwardly-extending annu-
Iar flange 8* with which 1s formed integral
a vertically-extending sleeve 3" said sleeve
projecting into the section 2* and depending
into the section 2°. The latter 1s formed
with an annular shoulder 3¢ constituting a
stop to limit the upward movement of the
outlet valve 3%, and the said section 2P 1s
furthermore provided at its lower end with
an annular shoulder 3° which constitutes a
seat for the outlet valve 8% The outlet
valve 3¢ is cylindrical in form and hollowed
as at 3¢ to receive a cooling liquid through
the medium of the supply pipes 3" These
latter extend into the valve 3% and project
throueh the flange 3% The valve 3% 1s fur-
thermore provided with a plurality ot arms
3m formed integral with a vertically-extend-
ing hollow stem 3" which projects through
the sleeve 3° and 1s connected to a head piece
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28 between which and the flange 3% is po-
sitioned an extension spring 282, the spring

surrounding the head piece 28 and a por-

tion of the sleeve 3°. Extending through
the stem 3" is a hollow stem 42 which carries

on 1ts lower end an inlet valve 4P, its seat

being formed by the inner edge of the outlet

valve 3% as at 4¢. The inlet valve 4° is hollow

and a cooling liquid is fed thereto through
the medium of the pipe 4° which is posi-
tioned within the stem 4* and will be here-

matter referred to. The stem 4° is of such a
length as to extend through the section 22

and carries upon a part which is positioned
In the section 2* an abutment 4 secured in

position by the nuts 4. A bearing for the

upper portion of the stem 4% is provided
through the medium of a collar 52 in which
1s positioned a bearing sleeve 5°. The collar
5* 1s formed integrally with an inwardly-
extending flange 5° which is carried by the
section 2%, the flange 5° not only supports the
collar 5 but also constitutes the bottom of
the water chamber 5, the latter being formed
by the upper end of the section 9 and a
vertically-extending hollow cylindrical mem-
ber 5* which is formed with the flange 5°.
T'he member 5 surrounds the upper portion
of the collar 5* and incloses a compression
spring 5° which bears against the flange 5"
projecting from a sleeve 5™ which is fixed
to the upper end of the valve stem 4°. Pro-
Jecting from the collar 5™ is a cap piece 5°
which 1s of a diameter and of a height as
to extend around the member 5. The valve
stem 3" as well as the valve stem 42 is
aclapted to be shifted to open the valves car-
riecdd thereby. The manner in which these
stems are shifted will be hereinafter referred
to, but 1t will be stated that the shifting
of the valve stem 3" is had against the ac-
tion of the spring 28* and the shifting of
the valve stem 4* is had against the action
of the spring 5°. It will furthermore be
stated that when the valve 37 is shifted to
open the outlet, the valve 4* is carried with
the outlet valve, and such action is had with-
out the opening of the inlet. The manner
n which such operation of the valves is had
will be hereinafter referred to. The func-
tion of the springs 28 and 5°¢ is to assist in
returning the inlet and outlet valves to clos-
g position. The pipe 4¢ which supplies a
cooling medium to the valve 4 extends up
through the stem 4% and then exteriorly of
the section 2* and is then bent downwardly
and communicates with a cooling medium
supply pipe 6 A cooling medinm supply
pipe 6* communicates with the chamber 5.
Mounted above the cylinder 1 is a casing
26 which constitutes a vaive chamber em-
bodying two compartments 26> and 26°, the
former communicating through the medium
of a channel 26° with a gas supply (not
shown) '

ancd the latter communicating ;

013,578

through the channel 26% with an air supply
(not shown). Within the casing 26 is posi-
tioned a valve 31 adapted to engage the seats
51 tor closing the outlets of the compart-

ments 267, 26*. The compartments 26* and

26> communicate through the medium of

their outlets with a chamber 26° which opens

mnto a passage 26" for supplying the com-
bustible charge to the valve chambers 2 and
3. The passage 26" opens into the section 2P
of each of the valve chambers 2 and 3.
Formed integral with the casing 26 is a ver-
tical sleeve 28 in which is arranged a bear-
mg 28¢ for a valve stem 28 which is con-
nected at its lower end to the valve 31 and
has 1ts upper end projecting from the top of
the sleeve 28>.  Interposed between the valve
51 and the top of the casing 26 is a compres-
sion spring 289, the function of which is to
return the vaive 31 to its normal position,
that 1s to say, a closed position. Formed in-
tegral with the casing 26 is a vertically ex-
tending yoke 29 provided with an opening
imto which extends the upper end of the
valve stem 289 the yoke 29* constituting an
additional bearing for the valve stem 98¢
Projecting laterally from the top of the yoke
29* 18 an arm 28™, the function of which will
be hereinafter referred to.

Arranged below the inlet passage 26" is a
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cischarge passage 30* opening at each end

into a section 2° of the valve casings 2 and 3.
Intermediate the ends of the passage 307 is
provided an outlet 30" which opens into the
atmosphere. The passage 30* at each end is

| closed by the outlet valve 3¢ which engages

the seat 3e.

LThe valves in the casing 2 alternately op-
erate with respect to the valves in the valve
casing 3, while the operation of the mixing
valve 31 to supply a charge is had when
either one of the inlet valves is removed
irom 1ts seat. o

Mechanism for operating the valves in the
foregoing manner will now be referred to :—
Lxtending longitudinally with respect to
the cylinder 1 is a shaft 6, suitable bearings
(not shown) being provided therefor. Upon
the shaft 6 1s fixed a pair of disks 7, only
one of which i1s shown, each of these disks
being provided with a plurality of cam
taces. The cam faces of one disk are set
150% apart with respect to the cam faces
upon the other disks. The two disks are
adapted to actuate the rods 17 and 17”. The

“construction of each of the digks 7 is the

same and but one will be described, the de-
scription of one applying to the other. The
cisk 7 which is illustrated is shown in con-
nection with the rod 17. EKach of the disks
has 1ts periphery formed with a plurality of
cam taces 8, 9, 92, 10 and 10*.  Supported in
operative relation with respect to the pe-
riphery of the disk 7 and adapted to travel
upon the cam faces are rollers carried by
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- the two arms of a bell crank lever, one of the |
“arms being indicated by the reference char-

10

19

20

- shaped member 12¢.

25
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suitable supporting devices, but one of the

“rollers and its supporting device will be de-
-scribed, the description of the one applies to

the other. The roller as shown is mdlmted

by the reference character 15 and is jour-

Inled at the point formed by the junction of

acter 12 and the other arm by the reference
character 122, The arm 12 being of greater
length than the arm 12% and havi ing its free
end pivotally connected as at 12 to a later-
ally eztendma bracket 11 formed inteeral
with the engine cylinder 1. The bu acket 11
1s provided with an upwardly extending arm
13, one portion of said arm being positioned

1n p*"u*"lllelmu with respect to the arm 12 of |

the bell crank lever. The arm 12 1s formed
with a seat 12¢° which receives a protuberance
12% depending from the lower face of a cup-

with a seat 12" in which 1s mounted the up-
per end of a compression spring 14, while
the lower end of said spring 14 engages In
the cup-shaped member 12¢ Pn*ohlh

~ connected as at 16 to the arm 12* of the

bell crfmk 1s the rod 17. said rod extend-

‘ing at an inclination with respect to a valve
casing, the mchnation of the rod being up-
30

Ts:u'dl}r anc Inwardly.
Projecting from the section 2* of each of

~ the valve casings are the laterally extending

30

lugs 28% and to each pfur of lugs 289 is pn*ot—
ally connected as at 17° a bell crank lever.

The arms of each of the bell crank levers are
“indicated by the reference characters 27, 272,

the arm 27 being ot greater length tlmn the

arm 97" and the Sfud arm 27 e‘ctﬂndq mto

40

the casing 2* and engages the head 28.

The

A1r'm 973 1s arranged exteriorly of the section

92 and 15 ada :)ted to be engagecd by a means

hereinafter le]‘erred to so as to cause the

~bell crank to rock upon'its pivot, shifting

45

the arm 27 downwardly and causing thereb

the unseating of the outlet valve 3*"* The
mner end of the arm 27 of the bell crank 1s

~bifurcated so as to ‘I]IOW of the passage
~therethrough of the valve stem 42 of the inlet
~ valve 4>, |

50'

55

60

")‘3 and the arm 24, 18

Projecting laterally from the valve casing
2 at a point above the lugs 28* are the bear-
Ing ‘ums 23 and ])I‘O]E'Ctll’lﬂ from the valve
3 at a point above the lugs 28 are

casing 3
the beftrmﬂ fmm O3, Arranoed between

the valve casings 2 and 3 is a vertically ex-
shaped
upper end forming thereby a pair of bear-

tending standard 23 having a yoke

Journaled 1in the arms
a rock shaft 20, said
shaft lmvmg 1ts Inner end 1‘)10]ectmn past

NG arms 24 and 94:“

~ the arm 24 and journaled in the arms 23*
and the arm 24* is a rock shaft 202
~ shaft having its inner end projecting past

. ‘the arm 24°.
65

sald

The arm 13 15 formed |

'%

| opening of the inlet valve, the latter

€
e

12* of the bell crank lever hereinbefore re-
ferred to, said connection being indicated by
the reference character 16. T'he upper end
ot the rod 1s screw threaded as at 18* and
engages 11 a socket forming member 18¢, the
niember 18°¢ 18 bifurcated as at 18™ and 1s
pivotally connected as at 18" to the arm 18
of a three arm lever fixed upon the shaft 20.
A smmilar construction of lever 1s fixed to
the shaft 20* 'The other arms of the three
arm lever are indicated by the reference
characters 18* and 19, the arm 19 extending
in the secction 2 and straddling the valve
stem 4* and furthermore engaging the abut-
ment 4" The arm 18 depends downwardly
ancl 18 arranged 1n operative relation with
respect to the arm 27* of the bell crank lever
which 15 pivoted as at 17" to the lugs 28s.
The manner in which the inlet and outlet
valves ave operated through the medium of
the mechanism just set forth will be nres-
ently referred to.

Depending from the arm 28™ 1s a screw-
threaded piston rod 28¥ which 1s connected
to a piston (not shown) arranged in a lubri-

cating cyhinder 28% supported by the casing
The piston rod 28Y carrles a screw-
threaced colhr 28% to which 15 pivoted a
shifting lever 28% for the valve stem 289
The lever 287 is pwoted at 1ts inner end to
the stem 28% and has 1ts outer end ot such
width as to be alternately engaged by a
pair of tappet arms 29 and 30, the former
carried by the inner end of the rock shatt 20
and the latter by the mner end of the rock
shatft 200 The tappet arms 29, 30 are po-
sitioned upon their shafts in such manner
with respect to each other as to alternately
engaee the lever 28 and thereby close the
alve 31 for cutting off the supply of gas
and air to the chamber 26%. The valve 31
normally is held 1n an open position throueh
the mediun of the spring 28 and which
permits of an explosive charge being sup-
plied to that valve casing in whlch 1S po-
sitionod that inlet valve which is shifted
from its seat to allow the explosive charge
being supplied fo one end of the cyhnder

Tach of the disks 7 is so designec that its
cam surface from 8 to 9 allows the outlet
valve to close, 1ts surface 9* to cause the
being
clepressed against the action of the spring
5e. The inlet valve remaining open Tt
the roller 15 passes oif the surface 9* and
when the roller engages the surface 10 the

inlet valve 1s closed bV the action of the
spring 5% As the roller travels over the
surface 10* the valve operating mechanism

will be dormant and remain i such position
while the disk rotates 180°. While the roller
15 of the rod 17 1s traveling over the cam
surface 102 the roller of the rod 177 travels
over the surfaces 8, §%, 9, 9%, and 10 suc-

The rod 17 is connected to the shorter arm | cessively, by such an ﬂrranoement the inlet
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valves operate alternately with respect to | I claim as new, and desire to secure by Let-

each and a like operation 1s had with respect
to the outlet valves.

In connection with the general operation
oi the valve operating mechanism it will be
said that the bhlftmo of the bell cranks
carrying the rollers 15 is had against the
expansive force of the springs 14 the said
springs constantly nmintaining the roller 15
upon the disk 7. Now 1t will be assumed
that the disk 7 i1s revolving in the direction
of the arrow and the roller 153 traveling over
the cam surface ‘8, this allows of the lower-
ing of the rod 17, such action rocking the
shaft 20 and 1mpartlnﬂ motion to the three
arm lever so that the arm 182 thereof will
engage anda shiit the arm 272, thereby mov-
g the arm 27 downwardly which engaging
with the head 28 will also shift it down-
wardiy against the action of the spring 282,
the shifting of the head 28 1n the manner as
stated carries the wvalve stem 3" therewith
and opens the outlet valve 3%, As the roller
15 leaves the surtace 8 1t travels over the
cam surface 8* and elevates the rod 17, mov-
ing the three arm lever 1 a direction so as

to elevate the arm 18% and allow of the re- |

turn of the outlet valve 52 to its seat, the re-
turn of the wvalve 3¢ 1s 11‘1(:1 through the
medium of the expansion of the spring 282,
the latter being compressed when the “head
28 15 shafted downwardly. The roller 15
then {ravels over the cam surface 9* ele-
vating the rod 17 which will actuate the
three arm lever and lower the arm 19 there-
of, the latter in turn engaging the abutment
4h will shift the valve stem 4* downwardly
thereby unseating the inlet valve 4. 'The
unseating of the ilet valve 4” 1s had against
the expansive force of the spring 5°. When
the roller 15 travels over the cam surftace 10
the rod 17 1s allowed to lower, the spring
will expand and consequently return the
inlet valve 4 to 1ts seat. As the roller 15
travels over the surface 10* the valves 1n the
casing 2 will not be operated, that 1s to say,
they will remain in position shown m Fig.
3. The valves are retained in such poc,ltwn
while the disk rotates 180° and until the
roller 15 engages the cam surface 8. At this
pomnt the outlet valve will be opened In a
manner as hereinbefore referred to. During
the foregoing operation in connection witls
the opening of the outlet valve the tappet
arm 29 will engage the lever 28” and shitt
the valve stem 98 consequently seating the
valve 31 against the tension force of the
spring 28° "nereby shutting 1n the explosive

11}:t111"e supply and 1’*6’[:511111110 the valve 31
upon 1ts seat until the outlet valve A oAl
resumes 1ts seat, by this time the shaft 20
will be actuated and move the arm 29 out of
engagement with the lever 28~

FI

- the 11116’[ valve for shifting said s

ters Patent 1s:—
1. In a valve operating mechanism for ex-

plosive engines, the combination with inlet

65

and Qu‘de*‘ Vah*es of a rotary shaft a disk

mounted thereon and formed with a plural
ity of cam faces, a bell crank lever provided
with a roller adapted to be engaged by said
disk causing thereby the sluftuw of the bell
crank, a three-arm lever pwotfﬂlv supported
from the valve casing of the engine and
adapted to engage with the valve stem of
stem causing
thereby the unseating of said inlet valve and
a second bell crank Divotally supported by
the said valve casmo and adapted to engage
the valve stem of the outlet valve for shift-
mg 1t and thereby unseating the said outlet
valve «aid last mentioned bell crank adapted
to be actuated by said three-arm lever, a rod
connection between the bell crank lever

carrying the roller and the said three-arm
lever, said rod actuating the three-arm lever
when that bell crank lever which carries the
roller 1s shifted by the disk mn one direction,
and means for returning the valves to closed
position.

2. In a valve operating mechanism for
a gas engine, the combination with the inlet
and outlet valves and mixing valve mech-
anism, of a votary shaft, a “disk mounted
thereon and formed with a plurality of
cam faces, and means operated by said disk
for controlling sald valves, comprising a
spring-pressed bell-crank lever, a roller car-
ried thereby, a horizontal shaft mounted in
bearings projecting from the valve casings
of the engine, mechanism on said horizontal
shaft for operating the valves of the engine
and mixer, and a rod connection between
said mechanism and said spring-pressed bell-
crank lever. .

3. In a valve operating mechanism for a
oas engine, the combination with the mlet and
outlet valves and mixing valve mechanism,
of a rotary shaft, a disk mounted thereon
and formed with a plurality of cam faces,
and means operated by said disk for con-
trolling said valves, comprising a bracket
arm pr O]ectmg from the engine cylinder, a
bell-crank-lever pivoted to said bracket, a
ccll spring interposed between said arm
and lever, a horizontal shaft mounted 1in
bearings m ojecting from the valve casings
of the engine, a three-arm lever on said
horizontal shaft for operating the valves
of the engine and mixer, and a rod con-
nection between said three-arm lever and
the spring-pressed bell erank lever which
15 operated upon by said disk.

4. In a valve operating means for a gas
engine, the combination with the inlet and
outlet valves and mixing valve mechanism,

Havnm fully described my invention what t of a rotary shaft, a disk mounted thereon
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and formed with a plurality of cam faces,

“and means operated by said disk for con-

trolling said valves, comprising a spring
pressed bell-crank lever, a roller carried

‘thereby, a horizontal shaft mounted 1n

~bearings projecting from the valve casings

10

15

~a spring-pressed bell crank

95

30

40

of the engine, bell-cranks and tappel arms

on said horizontal shaft for operating the

valves of the engine and its mixer, and a

rod connection between said spring pressed
bell crank lever, and the mechanism mount-

ed upon said horizontal shaift.

5. In a valve operating mechanism for ex-
plosive engines, the combmation with an
outlet valve provided with a hollow stem,
an inlet valve having its stem extending
through the hollow stem of the outlet valve,
sald outlet valve constituting the seat for

“the inlet valve, of means for actuating said |

valves, said means comprising a rotatable
disk provided with a plurality of cam faces,
 SPT nrovided with
a roller traveling upon the cam faces of

the disk, a double arm lever engaging with

the head of the valve stem of the outlet
valve for shifting the latter when said lever
is actuated in one direction, causing thereby
the unseating of the outlet valve, and the
carrying of the inlet valve therewith, a
three-arm lever adapted to engage with the
valve stem of the inlet valve for shifting 1t

when said three-arm lever 18 actuated caus-

ing thereby the unseating of the inlet valve

independently of the shifting of the outlet
valve, said three-arm lever actuating said
‘double-arm lever to unseat the outlet valve

in advance of the actuation of the valve stem
of the inlet valve, and a connection between

said three-arm lever and said bell crank
‘causing the actuation of the three-arm lever
during the shifting of the bell crank.

6. In a valve casing mechanism for explo-

sive engines, the combination with an outlet

45
50
55

60

the unseating of the out *_
~ carrying of the inlet valve therewith, the
~ three-arm lever adapted to engage with the
valve stem of the inlet valve for shifting it

valve provided with a hollow stem, an inlet

valve having its stem extending through the

Tollow stem of the outlet valve, said outlet
valve constituting the seat for the inlet

valve, of means for actuating said valves,
said means comprising a rotatable disk pro-

vided with a plurality of cam faces, a

spring-pressed bell crank provided with a
roller traveling upon the cam faces of the
disk, a double-arm lever engaging with the
head of the valve stem of the outlet valve

for shifting the latter when said lever 1s

actuated in one direction, causing thereby
let valve, and the

mmal

-1

- when said three-arm lever 1s actuated caus-
~ ing thereby the unseating of the inlet valve

65

independently of the shifting of the outlet
valve, sald three-arm lever actuating said

double-arm lever to unseat the outlet valve

1

|

<

in advance of the actuation of the valve
stem of the inlet valve, a connection between
satcl three-arm lever and said vell crank
causing the actuation of the three arm-lever
during the shifting of the bell crank, means
for returning the outlet valve to closed posi-
tion and an expaunsive gpring for returning
the inlet valve to closed position.

7. A valve actuating mechanism for ex-
plosive engines comprising the combination
of an inlet and an outlet valve, of means for

- alternately operating said valves, said means
comprising a three-arm lever engaging with

the valve stem of the inlet valve for shifting
it. when the said lever is actuated 1n one
direction, a bell crank lever operated by the
three-arm lever when the latter 1s shifted
in the opposite direction, said bell crank
lever engaging with the valve stem of the
outlet valve for unseating the valve when
the bell erank 1s shifted by said three-arm
lever, the shifting of the outlet valve from
its seat being in advance from the shifting
of the inlet valve from its seat, and means
for actuating said three-arm lever.

3. A valve actuating mechanism for ex-
plosive engines comprising the combination
of an inlet and an outlet valve, of means for
alternately operating said valves, said means
comprising a three-arm lever engaging with
the valve stem of the inlet valve for shifting
it when the said lever is actuated in one di-
rection, a bell crank lever operated by the
three-arm lever when the latter is shifted in
the opposite direction, said bell crank lever
engaging with the valve stem of the outlet
valve for unseating the valve when the bell
crank 1s shifted by said three-arm lever, the
shifting of the outlet valve from its seal
being in advance from the shifting of the
inlet valve from its seat, means for actuating
said three-arm lever, and a means for re-
turning said outlet valve to 1ts seat, and an
expansible spring for returning said inlet
valve to its seat.

9. In a valve actuating mechanism for
explosive engines, the combination with an
inlet valve, an outlet valve, a mixer valve,
of a rock shaft, means carried by said rock
shaft for actuating the mixer valve, a bell
crank lever engaging the valve stem of the
outlet valve for unseating the latter when
the bell crank is shifting, a three-arm lever
carried by said rock shaft and adapted when
shifted in one direction to engage said bell
crank thereby shifting it to unseat the outlet
valve, said three-arm lever engaging with
the valve stem of the inlet valve and adapted
when shifted in the opposite direction to un-
seat said inlet valve, and means for operat-
ing said rock shaft.

10. In a valve actuating mechanism for
explosive engines, the combination with an
inlet valve, an outlet valve, and a mixer
valve, of a rock shaft, means carried by said
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crank lever engaging the valve stem of the |

outlet valve for unseating the latter when
the bell crank is shifted, a three-arm lever
carried by said rock shaft and adapted when
shifted 1n one direction to engage said bell
crank thereby shifting it to unseat the outlet

valve, said three-arm lever engaging with

the valve stem of the inlet valve and adapted
when shifted in the opposite direction to

unseat said inlet valve, means for operating

sald rock shaft, and means for returning
saicd outlet valve to its seat, and means for
returning the inlet valve to its seat.

11. In a wvalve actuating mechanism for
explosive engines, the combination with an
inlet valve, an outlet valve, and a mixer
valve, of a rock shaft, means carried by said
rock shaft for actuating the mixer, a bell
crank lever engaging the valve stem of the
outlet valve for unseating the latter when
the bell crank is shifted, a three-arm lever
carried by said rock shaft and adapted when
shifted 1n one direction to engage said hell
crank thereby shifting it to unseat the ontlet
valve, said three-arm lever engaging with
the valve stem of the inlet valve and adapted
when shifted in the opposite direction to un-
seat said inlet valve, a means for operating
satd vock shaft comprising a spring-actu-
ated rod, a spring pressed means for shifting
the rod 1n one direction, and a rotatable disk

913,678

shaft for actuating the mixer valve, a bell ! provided with a plurality of cam faces for
actuating the rod 1n the other direction.

12. In a valve actuating mechanism for

- explosive engines, the combination with an
inlet valve, an outlet valve, and a mixer
~valve, of a rock shaft, means carried bv said
rock shaft for -actuating the mixer, a bell

crank lever engaging the valve stem of the
outlet valve for unseating the latter when
the bell crank is shifted, a three-arm lever
carried by said rock shaft and adapted when
shifted in one direction to engage said bell
crank thereby shifting it to unseat the outlet

- valve, said three-arm lever engaging with

.

—_— e . e rT—a

the valve stem of the inlet valve and adapted
when shifted in the opposite direction to
unseat said inlet valve, a means for operat-
mmg sald rock shaft comprising a spring-
actuated rod, a spring pressed means for

shifting the rod in one direction. a rotatable

cisk provided with a plurality of cam face«
tor actuating the rod 1n the other direction.

- combined with a means for returning said

outlet valve to its seat, and means for re-

turning said inlet valve to its seat.

In testimony whereof I affix my signature
1n the presence of two witnesses.

HERMAN STEINGASSNER.
Witnesses:

A. H. Rapsag,
Max H. Srorovirz.
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