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'UNITED STATES

Patented May 17,1904,

OTHO C. DURYEA AND MORRIS C. WHITE, OF LOS ANGELES, CALIFORNIA.

VALVE-ACTION FOR EXPLOSIVE-ENGINES.

SPECIFICATION forming part of Letters Patent No. 759,975, dated May 17, 1904
~ Application filed July 28, 1902. 'Sm;ria*l No, ,1175394.'. (No model.)

To all whom it may concerm:

Be it known that we, Orao C. DuryEa and
- Morris C. WHITE, both citizens of the United
~ States, residing at Loa, Angeles, in the county
5 of Los Angulub and State 01.. (fL]llOI.Ill.:.., have
invented a new and useful Valve-Action for
Explosive-Kngines, of WhICh the i‘ollowmo 1S
a spectfication.
Our invention relates to means vhel eby
10 valves—for instance, the exhaust-val ve—and
the igniting device are operated and
tion of the i igniter also governed. |
One ob]ect of our invention is to pr 0V1de a,
device of the character described which will
1t be of the utmost simplicity and have a direct
and positive action and free from gears, ratch-
ets, or cams and the llhe, which are nmsy 1n
“actlon. | |
Another object of our invention is to Pro-
20 V1de a device which will have large compass
| in governing capacity and Iewulatmn and a
sensitiveness and quick action Wthh will re-
spond to variations in the load and govern the
apeed of the engine to a nicety. |

25

pense with a complicated governing device—
such, for instance, as the cumbersome fly-
wheel weight or the exposgd oeared [lgr—ball
device.

Another object 1s to pmmde a device wh]cl
will cause the fewest sparks, and thus allow
of the use of a battery-current instead of a
dynamo, as the number of sparks are cut
down so appreciably that a battery may be
35 employed WILhout bewmmo quickly ex-
hausted.

“Another object is to provide a dewce which
operates with the least amount of action, the
“device remaining inactive during the ﬁ'rea,ter
40 part of a revolution of the engine. The de-

vice 18 quleacent during a governing stroke,
its inaction causing the coverning function.

30

di

Another object 1s to prowde a device which

~ is extremely compact and protected from 1in-
45 jury and from dust and grit, which will be
very durable, and which can be economimllv
manufactured and adapted for various forms

of engines. -
Referr ing to the dr ‘me% B igure [isa Lside

the' ':;10-

fplD%lO”ﬂ chamber.

Another ob]oct of our mventlon 18 to dis-.

-trode.

sufficient

elevation of an 01&])1081?8 engine. whlch is

equipped with our valve-action, a cover which

ordinarily incloses the valve-action being re-.
Fig. II is an enlarged detail view

moved.

showing the valve-action and ¢ also 2} sectlon of

the exploamn—ehamber of an engine. Kigs.
I, 1V, V, and VI, inclusive, are dl‘wmms

whlch 1111151:1‘&1;0 various-positionsof the valve-
action and corresponding positions of the en-
Fig. VII is a sectional view
,throuo*h the rock-arm, showing the spring for
-tmctlonally holding the rock-arm in position.
1 is a casing of an e*ﬂzpl(}smn chamber, which
may be prowdad with an mlet—-ms&mu 2 &1’1{.1-

oine - piston..

an outl{}t-]m&s.:we 3.

4 is an exhaust-valve which rests upon a SG‘Lﬁ
5, formed in a wall 6 in the interior of the ex-
Extending from the ex-
haust-valve 4 is a stem 7, which is supported
by an extension 8 from the explosion-cham-
The valve-stem 7 carriesa collar 9, and
and the exte-
rior of the explosion-chamber is a coil-spring
10, which serves to nm'ma,llv hold tl.m Va,lve*

ber.

mterposed between the collar 9

elosed, as shown in Fig. 11,
11 is a stationary ele(,trode, which ehtﬁnds
into the u pper portion of the explosion-cham-

ber, and 12 is a movable electrode which is
'-prOLdllV mounted near the stationary elec-
The electrode 12 is actuated by a rod.

13, which is slidably mounted in extensions 14
and 15, which project from the upper wall of
the explosmn -chamber.

means of a pin 17. Interposed between the
washer 16 and the extension 14 is a coiled

spring 18, which serves to hold the rod 13 re-

b acted as shown, and thereby holds the elec-

trode 19 out of contact with the electrode 11

in the position shown in Fig. I, in which po-

sitionthe pin 17 bearsagainst the extension 15.
I We have not deemed it necessary to show the

construction of the igniter in further detail,

as such devices are wdl known, and we mahe
no claim to any particular form. of 1gniter, a
yortion being here given for a cle‘u*

understanding of our invention.
20 1is a 1001~.mrm pivoted on a pin 21 to the
W::‘L“ of the cylinder and adjacent to the ex-

16 is a washer car-:
ried by the rod and held n place thereon by
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plosion-chamber. The rock-arm 20 is held in
position on the pin 21 by means of a nut 29.
Interposed between the nut 22 and the rock-
arm 20 1s a coil-spring 23, having two or three
turns of wire, which serves tofrictionally hold
the rock-arm in any position into which it is
moved and prevents the rock-arm from being
jarred from position or from inertial move-
ment. The rock-arm 20 has an upper arm 24.
which 1s movable into contact with the igniter-
rod 13 and which actuates the same in one
direction. The rock -arm is also provided
with a lower arm 25, which is movable into
contact with the valve-stem 7 for actuating
the same. The arm 26 1s pivoted at 27 to the
rock-arm. The free end of the arm 26 is
preferably notehed, as at 28!

29 13 an arm pivoted at 30 to the rock-arm
and 1s provided at its free end with a notch 31.

32 1s a spring carried by the rock-arm,

which extendsoverand bearsagainst the upper
surface of the arm 26 and serves to hold the -

free end depressed and at times bearing
agalnst the free end of the arm 29.

33 18 a spring carried by the rock-arm 20,
which projects over and bears against the

~upper surtace of the arm 29 and tends to hold
the free end of the arm 29 against the upper

surface of a horizontal wall ‘5’4 which 1s formed
on the exterior of the evhndor of the engine.
35 18 another wall above the wall 34 and
serves to 1nclose the mechanism.

Referring to Fig. 1, 36 is an eccentric car-
ried by the engine-shatt 87. 88 is an eccen-
tric-rod which extends between the walls 34
and 35. 39 is an operating-rod which is piv-
oted at 40 to the end of the cecentrie-rod 38
Extending from the operating - rod 39 is
short arm 41, which carries a weight 42, waich
forms an inertia device, the operation of which
will hereinafter be described. 43 is a roller
which carries the end of the eccentric-rod 38,

the roller riding upon the wall 34. 44 IS Q.

short wall which lies parallel to the wall 3

and slightly above the roller 43 and for'm% a,
guide to confine the roller to a straight path.
The free end of the operating-rod 39 has a
tapered or chisel edge which bears against the
upper surface of the wall 34, upon which it
slides when reciprocated by the eccentric-rod
38. The operating-rod 39 is yieldingly held
against the wall 34, preferably by means of a
flat spring 45, Wthh 1s carried by a pivoted
arm 46. 47 is a regulating - screw, which

passes through the wall 35, the lower end of

the screw bearing against the pivoted arm 46.
One end of the spring 45 may carry a shoe 48,

‘which may bear against the upper face of the

operating-rod 39. By raising or moving the
screw 47 the pressure of the sSpring ‘wamst
the operating-rod may be adjusted.

The operation of the device is as follows:
The operating-rod 39 is reciprocated by means
of the eccentric-rod 38 and has a stroke of un-

t10mn.
enough in the direction: of the arrow to re-

ends lying close togetl
oram 1n this figure s

cduringe t.
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varying length and alternately comes into en-
gagement with the arms 26 and 29 and oper-
ates the same, as will be described. Refer-
ring to Fig. 1II, the rock-arm 20 is shown as
having moved the igniter-rod 13 into a posi-
tion such that when the igniter-rod moves to
the right a short distance a spark will be
caused. In this figure the igniter is shown
diagrammatically, the igniter-rod 13 contact-
Ing direct with the stationary electrode 11.
When the rock-arm is in this position, the
chisel end of the operating-rod 39 engages the
notched end 28 of the arm 26. When the
rock-arm is 1n this position, the engine is in
the position shown in the heavy black lines,
the piston being in the middle of its compres-
sion-stroke. Assoon as the piston has reached
the position indicated in dotted lines, Fig.
111, the gas is compressed and ready for i igni-
The eccentric will have moved far

tract the operating-rod 39 and allow the ig-
niter-rod 13 to be moved to the right by the
spring 18, the rock-arm being moved by means
of the igniter-rod. Assoon as the igniter-rod
13 1s retracted sufliciently the movable elec-

trode breaks contact with the stationary elec-

kisproduced. Fig.1Vshows
he rock-arm after having been
1 PO-

troce and a spar
the position of t
retracted by the igniter-rod 13, in whic
sition the arms 26 and 29 have their notched
ier. The eylinder-dia-
hows the piston in the
middle of its working stroke, and the eccen-
tric-rod is in its relative position, which is its
extreme retracted position, to the right. As

shown 1n dotted lines, Fig. IV, the eccentric

will have moved sufficiently to bring the oper-
ating-rod- 39 1nto engagement wit

h the arm
-arm into

29 and will thereby push the roc

contact with the exhaust-valve stem, and when

the piston has reached the end of its wor king
stroke, as shown in dotted lines, the rock-arm
20 will be in the position shown in dotted
lines, Fig. 1V, in contact with the exhaust-
valve stem 7. Further movement of the pis-

ton during its return stroke will move the ec-

centric and raise the exhaust-valve from its
seat. The valve being raised from its Seat
he first halt of the stroke and being
gradually retracted toward its seat during the
last half of the stroke; at the end of the stroke
the valve will be fully closed. Fig. V shows
the position of the parts when the valve is in
1ts extreme open position, the piston having
acdlvanced through half of its stroke. As the
operating-rod 39 advances the arm 29 the end
of the arm 26 bears against and rides upon
the upper edge of the rod 39. Fig. VIshows
the piston in the middle of its suction-stroke,
the operating-rod 389 having been retracted
by the eccentric to its extreme position, and

the rock-arm 20 has been moved into the
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position shown the arm 26 extending over
the end of the rod 29 and resting upon the
wall 34 and in position to. be enﬁ'aﬂ‘ed by the
operating-rod 39 when the latter advances.
When the speed of the engine rises above a

certain point, the weight 42 is rocked in the.

direction of the arrow and the rod 39 is

shifted or tilted upwardly, so that as the rod
39 moves along 1t is shunted and its chisel

end fails to c.:ttch the notch 28 and the end
rides upon the inclined upper surface of the

arm 26, as shown in dotted lines, Fig. V1.
When 13111.5 oceurs, the rock-arm is not actu-

ated, but stands still in its position shown,

-FKig. VI, and during that stroke of the engine
1o Sparh 1S pmduced and the charge is com-

pressed, but not ignited. The inertia of the
fly-wheel of the engine causes continued op-

‘eration of the engine, and the operating-rod
39 1s retracted, and inasmuch as no force has

~been applied to the piston the speed will fall

somewhat. When the operating-rod 89 is
moved in its working direction, or to the left,
the weight 42 will not act to raise the rod 39,

but will allow it to remain against the wall 34,

- so that the operating-rod 389 will come mto

30

35

40

engagement with the notched end 28 of the
arm 26 and cause the rock-arm 20 to be rocked
in a direction to advance the igniter- rod 13

and cause an ignition.
The end of the arm 26 is comparatwelv thm

while the end of the arm 29 is conmderably

thicker, so that the end of the operating-rod

39 will c‘ltch the noteh 31 should the operat-
ing-rod be tilted during the exhaust-stroke.
The arm 29 is made .sufhclently thin so that
when the operating-rod is tilted by the gov-

ernor the operating-rod will escape the notch _-
This construction secures the proper
working of the exhaust-valve, the governing -

28.

~effect bemﬂ' applied only to the igniter in thlc,

50

6o

0mb0d1ment |
In the herein-described construction the ig-
nition may occur at the end of the next strol{e

provided the speed has reduced sufficiently to
allow of the operating-rod tilting to normal
position in contact W11311 the G'ulde 34. Tt will

be seen that this gives a- much more eflective
control than whme two revolutions are re-
qmred to again actuate the igniter, a
oine when undet

tions, whereds in our device the change of
speed is less than half of which oceurs in othm'

5 typesof governors beiom the effect of the gov-.
«L'hls secures a more even.

ernor ta,hgs place.
speed of the enﬁ'me.i

may be used 1n connectmn with this devme

The device may also be adapted to oper‘tte

valves other than the one shown, and it is evi- -
~dent that a great many changes fmd variations -
“may be made in the.herein- -deseribed embodi-

I .
5 N &l

as the en- | |
hezwv load may lose con-
| %1(1@1"11316 speed in going through two revolu-

ment without departing from the Splrlt of 0111*:'

invention.

- What we claim, and desire to secme by Let-

ters Patent of the United States, is—

1. Incombination withanex plo‘%we -engine,

an igniter, a valve, a rock-arm, means mde—-
pendent of the 1‘001{—-&1 and valve for Mov -
ing said rock-arm alternately into connection
with said’ 1oniter and said valve, and means
inertially contm]led for 1)r'eventmo'the move-

ment of said rock-arm into connection with said
-1gniter when the speed of the engine varies,
said rock-arm being 1111361‘1110(11%@ the igniter

and said last means. - - .
2. Incombination with an exploswo -en mne,

an igniter, a valve, a rock-arm for actuating
said igniter and valve, mechanism oper ﬂ,ted-
by the engine and momble into engagement
with said mck-arm for oscillating the same,
and means for shunting
prevent said rock-arm from oscﬂlatmﬂ Whon'

the speed of the engine varies.
3. Incombination with an explosive-engine,

trolled, means operated by the engine for os-
cﬂlatmo* said rock-arm, and means operated
by said rock-arm for actn%mg sa,ld wmtel

and said valve. o
- 4. Incombination with an exploswe-enmne |

an igniter, a valve, a rock-arm, means oper-
ated by the engine for osmllatmﬁ said rock-

arm, means opemted by said rock-arm for
actuatmg sald 1gniter and said valve, and
means operating mertmllv for contr Ollm o) the_.
first-named means. o | |

5. Incombination with an exploslvo -engine,

anigniter, a valve,a rock-arm, means oper _Lte(,l
by said rock-arm for actuating said igniter and
said valve, means for yieldingly holding said
rock-armin various positions,and means oper-
ated by the engine for (:-pel ﬂttmﬂ s.;ud 10(311

1 arm. -

6. Incombination Wlth arn exploswe. -engine,

{ an igniter, a valve, a rock-arm, means oper-
ated by said rock-arm for actmtmn sald 1gni-
ter and said valve, means for \fleldmﬂlv hold- .
ing said rock-arm in various positions, means
'013(31 ated by the engine for operating said
rock-arm, and means operating iner tmllv tm*
contr olhnﬂ* the latter means. '

7. In COIIlblIl‘LtIOI’l with an ehploswe -engine,
an 1gniter, a valve, a rock-arm plvotfxlly
mounted near said igniter and said valve, con-

said rock-arm and ther ebgr actuating s‘ud Foy m-—

ter and said valve. o
. 8. Incombination withan ehD]()SlVB emme, ;
a valve, a rock-arm pivotally
mounted near -saidigmter and said valve, con-
said said valve

an lgniter,

nections between said igniter and

said mech anism to

75

30

an igniter, a valve, a rock-arm _me_rtm]ly con-

90
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nections between said igniter and said valve
“and said rock-arm, a spring bearing against
sald rock-arm near its pivotal support, and

means operated by the engine for oscillating. 120
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and said rock-arm, a spring bem* ing against
said rock-arm near its pivotal support, means

operated by the engine for osecillating said
rock-arm and thereby actuating said igniter

and said valve, and means operated inertially
for controlling the first-named means.

9. In combm ation with'an explosive-en o'me
an igniter, a valve, a rock-arm pwotally
mounted near said igniter and said valve,
means in the path of movement of one end ot
sald rock-arm but unconnected therewith for
actuating said igniter, and means 1in the path

of movement of the other end of said rock-

arm, but unconnected therewith for actuating
sald valve, arms pivotally attached to oppo-
site ends of satd rock-arm and means oper-
ated by the engine and movable into contact
with said arms alternately for controlling said
rock-arm.

10. In combination with an explosive-en-
oine, an igniter, a valve, a rock-arm pivotally

| mounted near sald igniter and said valve,

means operated by sald rock-arm for actuat-
ing sald 1gniter and said valve, arms flexibly
ftttached to opposite ends of said rock-arm,
means operated by the engine and movable
into contact with said arms alternately for
controlling said rock-arm, and means oper-
ated inertially for controlling the latter means.

11. In combination with an explosive-en-
oine, an igniter, a valve, a rock-arm, connec-
tionsintermediate said rock-armand said valve
and igniter respectively, arms flexibly at-
tached at opposite ends ot said rock-arm and
means operated by the engine and movable into
contact alternately with Sald arms for actu-
ating the same.

12. In combination with an explosive -en-
oine, an igniter, a valve, a rock-arm, connec-
tionsintermediate said rock-arm and said valve
and 1gniter respectively, arms flexibly at-
tached at opposite ends of said rock-arm,means
operated by the engine and movable 1nto con-

tact alternately with said arms tor actuating

the same, and means operated iner tmllV for
controlling the latter means.

13. In combmatlon with an ezploswe en-
oine, an igniter, a valve, a rock-arm, means
controlled by one end of said rock-arm but
unconnected therewith for actuating said 1ge-
niter, and means controlled by the other end
of the rock-arm but unconnected therewith for
actuating said valve, arms flexibly connected
at opposite ends of said rock-arm, a guide for
the free ends of said arms, and means con-

trolled by the engine for actuating alternately

each of said arms. ~
14. In combination with an explosive-en-
oine, an igniter, a valve, a rock-arm, means
controlled by said rock-arm for actuating said
1gniter and said valve,arms flexibly connected
at opposite ends of said rock-arm, a guide for

the free ends of said arms, means controlled

by the engine for actuating alternately each

759,975

of said arms, and means operating inertially
tor controlling the latter means. _

15. In combination with an explosive-en-
oine, an igniter, a valve, a rock-arm, means
controlled by one end of said rock-arm for ac-
tuating said igniter, and means controlled by
the other end of the rock-arm for actuating
sald valve, arms pivotally connected at oppo-
site ends of said rock-arm, a guide for the free
ends of said arms, means for yieldingly hold-
ing said arms against said guide, and means
opemted by the engine for ‘Lctuatmo' sald arms
alternately.

16. In combination with an exploswe - en-

gine, an 1gniter, a valve, a-rock-arm, means

controlled by said rock-arm for actuating said

igniter and said valve, arms pivotally con-

nected at -opposite ends of said rock-arm, a

cuide for the free ends of said arms, means

for yieldingly holding said arms against said
guide, means operated by the engine for actu-

_‘1131110 sald arms alternately, and means op-
erating inertially for controlling the latter-
named means.

17. In combination with an explosive - en-

gine, an igniter, a valve, a rock-arm, means
operated by sald rock-arm for actuating said
dgniter and said valve, arms pivoted to said
rock-arm, a guide for the free end of said piv-
oted arms, means yieldi
agalinst said guide, means operated by the en-
~gine for actuating said arms alternately, and
means operating inertially for controlling the
latter-named means.

ngly holding said arms

18. In combination with an explosive-en-

gine, an lgniter, a valve, a rock-arm, means
operated by the rock-arm for actuating said
igniter and said valve, free-ended arms piv-
oted to the rock-arm, a guide for said arms,
and means operated by the engine for push-
ing said arms and thereby actuating the rock-
arm.

19. In combinatior with an explosive-en-
ogine, an Igniter, a valve, a rock-arm, means

operated by said rock-arm for actuating said
igniter and said valve, arms extending lat-
erally from said rock-arm and pivoted there-
to, a guide for said arms, means operated by

the engine for pushing said arms longitudi-
nally, and means operating inertially for con-
trolling the first-named means, and means for
automatically shunting said rod by the notehed
ends of the arms. | |

20. In combination with an explosive-en-
gine, an igniter, a valve, a rock-arm, means
operated by the rock-arm for actuating said
igniter and said valve, arms pivotally connect-
ed to opposite ends of sald rock-arm, the free
ends of said arms having notches, and an op-

erating-rod connected with the engine and

movable into engagement with said arms for
actuating the same, and means for automat-
ically shunting said rod by the notched ends
of the arms during a single stroke.
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21. In combination with an explosive-en-
olne, an 1gniter, a valve, a rock-arm, means
operated by the rock-arm for actua,tmo sald
ioniter and said valve, arms pivotally connect-
ed to opposite ends of said rock-arm, the free
ends of sald arms having notches; an operat-
ing-rod connected with the engine and mov-
h said arms for ac-
tuating the same, and means operating iner-
tially for controlling said operating-rod.

922. In combination with an explosive-en-

gine, an igniter, a valve, a rock-arm, means
operated by the rock-arm for actuating said

igniter and said valve, arms pivotally connect-

ed at opposite ends of said rock-arm, a guide
extending transversely of said rock-arm, said
arms bearing against said guide, and an op-
erating-rod connected to the engine, the free
end of said operating-rod bearing against said
guide, and means for ‘LlltOll’lath&HY tlltmg S.?l,ld
rod away from the ends of the arms.

93. In combination with an explosive-en-
gine, an igniter, a valve, a rock-arm, connec-

'tlons from said wmter zmd said Valve in: the

paths of movement of the ends of the rock-
arm, arms pivotally connected at opposite ends
of said rock-arm, a guide extending trans-
versely of said rock-arm, said arms bearing
against said guide, and an operating-rod con-
nected to the engine, the free end of said op-
erating -rod having a tapered end beﬂ,rmﬂ

against sald guide.

24. In combmatmn with an eaploswe -e1-

gine, an igniter, a valve, a rock-arm, means

operated by sald rock-arm for operating said
jgniter and said valve, arms pivotally connect-
ed at opposite ends of said rock-arm, a guide
extending transversely of said rock-arm, said
arms bearingagainstsaid guide, an operating-

rod connected to the engine, the tree end of |
sald operating-rod having a tapered end bear-

Ing against sald guide, and means operating
inertially for controlling said operating-rod.
- 95. In combination with an explosive-en-

gine, an igniter, a valve, a rock-arm, means
-: Opemted bV said rock-arm for 'Lctua,tmﬂ sald

igniter and valve, means operated by the en-
oine for controlling said rock-arm, and a
Welo‘ht rigidly atmched to said means . and
rﬂoonve the same.

26. In combination with an exploswe -en-

“gine, an igniter, a valve, a rock-arm, connec-

tions intermediate said rock-arm and the ig-
niter and valve, said rock-arm being movable
into and out of engagement with each of said
connect)
for operating said rock-arm and thereby actu-

ating the igniter and valve, and means operat-
ing 1nertially for controlling the latter means..

97. In combination with an explosive-en-
gine, an igniter, a valve, a rock-arm, connec-

tions mtermech&te sald rock-arm and the 1o-

niter and valve, said rock-arm being momble
into and out of engagement with each of said

ons, means operated by the engine

3

connections, arms pivosally connected at op-

posite ends of said rock-arm and extending

laterally therefrom, and means operated by

‘the engine and movable into engagement al-

termtely with each of said arms tor actuating
the same. -

928. In combmatmn Wlth an explosive-en-
oine, an igniter, a valve, a rock-arm, connec-
tions intermediate said rock-arm and the 1g-
niter and valve, said rock-arm being movable
into and out of engagement with each of said
connections, arms pivotally connected at op-
posite ends of sald rock-arm and extending

laterally therefrom, means operated by the

engine and movable into engagement alter-
nately with said arms for- pughmﬂ the same,
ancd means operating merthﬂlv for controliing
the latter means. a
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- 29. In combination with an_ exploswe en-

gine, an igniter, a valve, a rock-arm, connec-
tions intermediate said rock-arm, and the 1g-
niter and valve, said rock-arm being movable
into and out of engagement with each of said
connections, arms 1)1V0Lf1113r connected at op-
posite ends ot said rock-arm, an operating-rod
pivotally connected with the engine, and
means for guiding said operating- _rod into con-
tact with %”le arms. -

Qo0

'30. In combination with an explogwe en-

g111e,..-411 igniter, a valve, a rock-arm, connec-
tions intermediate sald rock-arm and- the 1o-
niter and the valve, said rock-arm being mov-
able into and out of engagement with each of
said connections, arms pivotally connected at
opposite ends of said rock-arm, an opemmnﬂ-

‘rod pivotally connected with the engine,

means for guiding said operating-rod into con-
tact with said arms, and means operated bV
inertia for controlling said operating-rod.
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31. In combination with an e‘aplocs]vc -en-

oine, an igniter, a valve, a rock-arm, connec-
tions intermediate said rock-arm and the i1g-
niter and valve, each of said connections lying
in the path of movement of said rock-arm,

arms pivotally connected to opposite.ends: ot
said rock-arm, a guide extending transversely

of said rock-arm, means for yleldmfrlv hold-

IOS
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ing said -arms against said guide, an oper at-

mg—l*od. 131V0t‘111y connected to the engine, and

a weight rigidly attached to said operating-

rod and lying above the pwatal support ot

“said operating-rod.

-82. In combination with an e?:plo%we -~

-

gine, an igniter, a valve, a rock-arm, connec-

‘tions intermediate said rock-arm, and the i ig-
‘niter and the valve, each of said connections
lying in the path of movement of said rock-

arm, arms pivotally connected to opposite

ends of said rock-arm, a guide extending
transversely of said rock-arm, means for yield-

ingly holding said arms agamst said guide, an

operating-r od pivotally connected to the en-
gine, a weight rigidly attached to said oper-
ating-rod and lying above the pivotal support
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of said operating-rod, and means operating
inertially for controlling said operating-rod.

33. In combination with an explosive-en-
olne, an iegniter, a valve, a rock-arm, connec-
tions from said igniter and said valve extend-
ing into the path of movement of said rock-
arm, arms pivotally connected to said rock-
arm, a guide extending transversely of said
rock-arm, a spring carried by said rock-arm
pressing against one of said arms for holding
the same against said guide, an operating-rod
connected to the engine, Sfud operating-rod
being movable into contact with the ends of
said arms alternately for pushing the same,
and means operating inertially for tilting said
operating-rod. ‘

34. In combination with an explosive-en-
gine, an igniter, a valve, a rock-arm, means
operated by said rock-arm for actuating said
1gniter and valve, arms pivotally connected

at opposite ends of said rock-arm, a guide ex-

tending transversely of said rock-arm, one of
said arms bearing againstsaid guide and lying
substantially parallel with said guide, the free
end of the other arm having a path of move-
ment near the free end of the first ar
acute angle being formed between the two
arms at thelr free ends, means operated by
the engine and movable into engagement with
sald arms for actuating the same and thereby
the igniter and valve, and means operating
inertially for controlling the latter means.

35. In combination with an explosive-en-
gine, an lgniter, a valve, a rock-arm, means
operated by said rock-arm for actuating said
1gniter and valve, an arm pivotally connected
to said rock-arm and extending substantially
longitudinally of said valve, means operated
by the engine and movable against the end of
sald arm for moving said arm longitudinally
and thereby actuating said valve, and means
operating automatically for guiding the lat-
ter-named means at alternate strokesin a dif-
ferent path.

36. In combination with an exploswe -en-
oine, an igniter, a valve, a rock-arm, means
operated bv said rock-arm for ‘LCtH‘LtlIlG‘ sald
iogniter and valve, an arm pivotally connected
to said rock-arm and extending substantially
longitudinally of said valve, means operated
by the engine and movable against the end of

saild arm for moving said arm longitudinally
and thereby actuating said valve, and means |

operating “tutOI’Il‘LtIC“LHy for gutding the first-
named means at alternate strokes in a differ-
ent path.
37. In combination with an exploqwe -e1-
gine, an 1gniter, a valve, a rock-arm, connec-
tions extending from sald igniter and valve

‘into the path of movement of said rock-arm
arms connected at opposite ends of said rock-

arm and extending transversely of said rock-

“arm, the free ends of said arms having paths

of movement parallel and near each other, an

.arm, arms connected

m, an
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operating-rod pivotally connected to the en-
gine, and extending substantially longitudi-
nal lv of both of said-arms, a ouide extendmfr
tr .,,nsverse]y of sald rock-arm the free ends
of sald arms bearing against said guicle, and
means yieldingly holding the free end of said
operating-rod against sud ouide.

38. In combination w1th an explosive-en-
oine, an igniter, a valve, a rock-arm, connec-
tions extending from said igniter and said
valve into the path of movement of said rock-
at opposite ends of said
rock-arm and extending transversely of said
rock-arm, the free ends of sald arms being
near each other, an operating-rod pivotally
connected to the engine, and extending sub-
stantially longitudinally of both of said arms,
a oulde extending transversely of said rock-
arm, the free ends of said arms bearing against
saicl gnide, and adjustable means for yield-
ingly holding the free end of said operating-
rod against said guide.

39. In combination with an explosive-en-
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gine including an eccentric-rod, an igniter, .

a valve, a rock-
ally connected to the eccentric-rod of said en-
oine, a support tor said rod. a roller mount-
ed on the end of said eccentric-rod near the
pivotal support of said operating-rod, a guide
extending longitudinally of said eccentric-
rod, means operating inertially for control-

ling the operating position of said operating-

rod, and means intermediate said 1gniter and
valve and said rock-arm for operating the
valve and 1gniter, said latter means being con-
trolled by the rock-arm.

40. In combination with an explosive-en-
gine, an igniter, a valve, means for operating
sald 1gniter and valve, a plurality of arms
connected to said means, the end of one arm
being thicker than the other, and an operat-
ing-rod, means tor guiding the free ends of
sald arms and causing first one and then an-
other of the arms to be interposed in the path
of movement of the operating-rod and means
for actuating the operating-rod.

41. In combination with an explosive-en-
gine, means tor controlling the operation of
the engine embracing a plumhty of arms, an
operating-rod, means for mtelpoemﬁ' rst one
and then another of the arms in the path of
movement of the operating-rod, and a weight

carried by the operating-rod and lymﬁ’ above
the pivoted end of the rod.

49, In combination with an explosive-en-
oine, an igniter, a valve, a rock-arm pivot-
ally mounted near said igniter and said valve,
means operated by said rock-arm for actuat-
ing said igniter and said valve, arms flexibly
attached at opposite ends ot S’le rock-arm,
the end of one of said arms being larger ‘than
the end of the other arm, and means opemted
by the engine for actuating said arms.

43. In combination with an explosive-en-

arm, an operating-rod pivot-

go
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oine, an lgniter, a valve, a rock -arm, arms
flexibly attached to opposite ends of said rock-
arm, means operated by the engine for con-
tacting alternately with said arms and there-
by operating said rock-arm, said igniter and
said valve, and means operating mert]alljr for
shunting the last-named means bsr one of Sald
arms. but not the other.

In testimony whereof we have signed our |

names to this specification, in the presence of ro
two subseribing witnesses, at Los Angeles, in
the county of T.08 Ang eles and State of (Ah-— |
fornia, this 14th day of J uly, 1902.
- OTHO C. DURYEA.
MORRIS C. VVHIT]:*.

Witnesses:
G T. HackLey,
K. M. TowNsEND.
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