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To all whom it may COTLCET'TL:
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pheric pressure, there being also a gas-inlet
in a supplemental chamber out51de of the ex- |
plosion-chamber, the said inlet being con-
trolled by a valve adapted to be opened When;
gas-supply is needed as the piston is moving
rOUtWﬂld the said supplemental chamber be-'
Ing in open communication with the air, so.

35
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Be it known that I, JoEN A. OSTENBDRG
of Walpole, county of Cheshire, and State of

New Hampshire, have invented an Improve-
ment in Gas-Engines, of which the following

descuptlon in . conneetlon with the accom-

panying cha,wmﬂ*s is.a gpecification, like let-

ters on the drawin oS 1epresent1nﬂ*]1ke parts.
The present mventlon relates to a gas-en-

gine or an engine of that class in Wthh oas

or gasolene or 0the1 substance capable of ex-

plodmﬂ* when mixed with air and ignited is

utilized to drive a piston, the nwentmn con-

sisting mam]y in a novel construction and .
auanwement of instrumentalities and in a.

novel form of the regulating device whereby
the explosive subsmnee 18 admmted to the
cylinder and exploded only when the speed

of the engine falls below a predetermined

maximum, so that the substance employed

to drive the engine 1s. su pphed only when re--

quired.

- Theengine embodying the invention is p1 0=
vided W1th a cylinder open at one end, such_
as is commonly employed in gas-engines in |

which the power is applied only to drwe the
piston outward, the return thereof. ‘being due

to momentum, .a.nd an explosmn—chamber is

provided within the closed end of the cylin-

der, having an air and gas inlet controlled by
& check Valve, so that air is forced in during

the outward stroke of the piston by atmos-

111:;:,13 when said gas-valve .is. opened gas .:md
air are together drawn into the explosmn-

chamber 13111 ough a check-valve and are com-
pressed thelem by the return stroke of the
piston, means being also provided forigniting

the mixture of gas and air thus complessed
when the plston is near the inner end of the
cylinder, the piston. then being driven out by
the e*{panswn of the gas caused by the explo-
sion thereof.

device, which is pr eferably a mrcmt—bwaker
having its terminals connected to opposite
sides of an electric cireuit, so that 2 Spalk 18

The gas-valve and the igniting

]

pr oduced When the CIr cult 18 br oken are con-

trolled by connecting mechanism coopemtlnn

with the main shaft of the engine, sc as to be

operated thereby when the piston is in the
proper position, novel means being provided
for automatically disconnecting the actuator
for the gas-valve from its oper a,tmn' mechan-

ism, thh is controlled by the main shaft

after the said shaft has reached a predeter-
mined maximum speed, and for reconnecting
| these parts when the speed of the shaft falls
below said maximum, thus practically regu-
lating the speed of the engine.
In aeeordance with the present’ invention
the actuating device for the gas-valve and
,'elremt br eaker is controlled by a remprocat— |
ing rod suitably opemted from the main shaft,
-and the said rod is connected with the actu-
ating device aforesaid by a movable connect-

ing-piece adapted to be thrown into and out

‘of engagement with said actuating device by

means of a weight or pendulum carued by
and movably supported on said reciprocating
rod. The said weight is arranged to move

with the remproeatmrr rod, but is eapable of
movement independently ther eof, it being ob-
vious therefore that when the sald rod reaches-r |
the end of its stroke the momentum of the

weight will tend to cause said welght to con-

55

6o

70

75

80"- |

tmue its movement mdependenﬂy of that of

the reciprocating rod, this tendency increas-
ing as the speed of movement of the recipro-

c&tmcr rod increases and being resisted by a

substantmlly constant yleldmn' force, as that
of gravity. ‘The movable conneetmﬂ'-pleee 18
soarranged asto be disconnected by the move-

ment of sa,ld welght relative to the reciprocat-
ing rod, the refmlt being that when the recip-

Qo

1oea,t1nﬂ' rod is moving at a .predetermined ~

speed the weight at the end- of each stroke
thereof will operate to disconnect -the same

from the actuating device for the gas-valve
and circuit- breaker thus allowing the engine
to run idle until the speed falls below the nor-

mal, when the weight will have less movement

mth relation to the reciprocating rod owing

to the. resisting force above mentioned, and
will permit the movable eonnectmo'—plece to
engage the actua,mntr dewee and ploduce an
explosion.

The mventmn is prefera.bly embodlled in
| what is known as-a “Four cycle” engine in
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which every other stroke is idle, the return |

of the piston serving to compress the air and
gas before the explosion takes place, thus ob-
viating the necessity of special means for
compressing the ailr, which compression is
practically essential for the proper operation
of anengine operating on this principle. The
engine therefore is so arranged that after the
explosion takes place the pistonis driven out-
ward thereby, and when it reaches the end

ot its outward stroke an exhaust-port is

opened by a device operated from the main
shaft, so that the products of combustion are
free to escape during the return movement
of the piston, thus practically clearing out
the entire contents of the cylinder. During
the next outward stroke the device for oper-
ating the gas-valve when in normal condi-
tmn—that 1s to say, not disconnected by the
regulating device above described—operates
to open the gas-valve admitting gas to the
supple‘mental chamber, where it mixes with
air therein and is forced therewith into the
main explosion-chamber by the atmospherie
pressure due to the outward movement of the
piston, which produces a vacuum within the

cylinder, the check-valve being opened by

such atmospheriec pressure. During the re-
turn movement of the piston due to momen-
tum after the air and gas have thus been ad-
mitted the mixture of air and gas is com-
pressed within the explosion- eh.«mmber and
at the end of such return movement the ig-
niting device operates so that the explosion
takes place. Theigniting device and the gas-
valve are provided, as has been above stated,
with common fwtuatmn‘ means, but are so ar-
ranged that the gas-valve IS opened by a move-
mentof sald actuating means in one direction

‘and theigniting dewce actuated by its move-

mentin the. 0];)];)0%1136 direction, so that the ad-
mission of the gas and air and the 1gnition
thereol takes pla(,e at the periods descmbed
above. In order that the actuating device

may cooperate, as thus described, With the

main shatt of the engine, the latter is geared

- toasupplemental shaft or counter-shaft from

which the actuating device and the exhaust

~are directly operated, the gear being so ar-
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ranged that the speed of said supplemental
shaft is half that of the main driving-shait.
Thus when the engine is running at normal

speed effective pressure is exerted at one out-

ward stroke of the piston, which then returns,
forcing out the products of combustion, and
again makes an outward stroke, allowing air
and gas to be sucked in behind it and to be-
come compressed during its inward stroke,
after which the piston is again acted upon by
the sudden expansion of gas due to the ex-
plosion, which takes place at the end of said
inward stroke. Upon rising above maximum

speed, however, the effective stroke is omit-
ted because the gas-valve and igniting device:
are rendered mopera,twe by tlle 1eﬂ*u1atmw
device, the exhaust however Opelatlno* regu-
larly at every other stroke to allow the air

b°.

adnntted unmixed with gas when the gas-

valve is not operated to escape, so that at the ,

next outward stroke of the piston a vacuum

will be produced whereby the check-valve

controlling the inlet to the closing-chamber
may be lifted to admit the admixture of air
and gas if the gas-valve should be operated
at th1s stroke.

Figure 1 is a-side elevatlon of an enﬂ'lne
embodymw the present invention with a por-
tion of the framework broken away to show

‘the main and supplemental shafts and the

gear connection between them. Fig. 21sa
longitudinal section of the explosion-cham-
ber and a portion of the cylinder, a portion
of the actuating device for the gas-valve and
circuit-breaker being shown in elevation and
the remainder broken away. Iig.31isanend

elevation of the engine, looking toward the

closed end of the cylinder; Fig. 4, a plan view
of theregulating device, and Ifig. 5 a sectional

~detail of the exhaust-valve.

The cylinder A is herein shown as mount-
ed in the frame F, which forms a standard
or base for the shafts, the open end of said
cylinder being set in a collar or annular sup-
port If%, the opposite end of said ecylinder
being closed by the head A® which is prefer-
ably cast integral with the part which forms
the explosion-chamber ¢ and the inlet pas-
sage or chamber ¢, which will be hereinafter
described. The said ¢ylinder contains a pis-
ton of ordinary construction, as will be read-
1ly apparent from the drawings, although the
piston itself is not herein shown, said piston

" being connected by a pitman B to the crank

C* to insure the momentum necessary for en-
gines of this kind, in which the force is exert-
ed on one side only of the piston.

The cylinder, piston, and pitman, together
with the main shaft Cand the flv-wheels, are
all of usual construction, as will be readily
understood from Ifig. 1 without further de-
scription.

The gas and air Wthh form the explosive
mixture are admitted to the explosion-cham-
ber a (best shown in Fig. 2) through a check-
valve 0, herein shown as codperating with an

~annular beveled valve-seat 0* in the lower
portion of the explosion-chamber a, and pro-

vided with a guiding-stem 0%, extending down-
ward through a guide-opening 4* in a wall of
the casing which contains the chamber and
inlet-passage, the said valve being normally
maintained seated by means of a spring 0°,

interposed between the exterior of the casing

and a head or flange 0% at the end of the stem
The inlet to the explosion-chamber a,
controlled by the said valve 0, is through an
inlet-passage or chamber ¢, having an air-
inlet ¢* and a gas-inlet ¢°, controlled by a valve
c, herein shown as a tapering valve or needle-
valve codperating with the inlet ¢?, which is
in the nature of a nozzle having tapering

inner walls against which the tapering valve

d is normally seated by means of a spring
?, bearing against a block d? which has a
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guide-opening d* for the Stem of the valve

d, said block d? being screwed into an open-
ing at the rear of a cap or bonnet, secured
in an opening in the wall of the supplemen-
tal chamber ¢. .-Gas or gasolene is admitted
to the inlet c? thmllﬂ'll a suitable pipe, as

will be hereinafter descllbed During the

outward stroke of the piston,th erefor e, a vac-
uum is produced in the cylinder and explo-

sion-chamber, so that the pressure of the air
entering the supplem ental chamber cthrough.
~ the air- 1nlet ¢® will 1ift the check-valve b and |
it is obvious that if the valve d is simultane--

ously opened or opened at any time during

theinflow of airthe gasadmitted to the supple- |

mental chamber ¢ Wlll be drawn with the air

into the cy lmder during the outward stroke -
of the piston and will be compressed therein

during the inward stroke of the piston, its es-

cape bemﬂ' prevented by the check-valve b, |
’1"‘116'
gasand air thusadmitted and compressed m ay
'.be exploded at the proper time by any suit-
able igniting device, a circuit-breaker being

which will ¢ obviouslyseat antomatically.

pwfembl} employed adapted. to alternately

make and break an electric cu"*emt 80 as to
draw an arc between the switch- termma,ls at .
The igniting device is herein |
shown as a cucmt breaker comprising a

spring-contact ¢ and a 1’*0‘ratmo contact-piece

J,eomprising astar-wheel or snmlm* devicethe

- projections of which are adapted to come in

contact with the stationary contact or spring .

¢ _and, as the wheel rotates, to make and
break contact therewith, the arrangement .
being such, as indicated in Fig. 2, as to Pro- -

duee a sudden break and eenslderﬂmble Sepa-

ration of the contact portions, so as to draw

an arc and produce a spark which will ignite

‘the explosive mixture.

The rotating contact 1 is ::u-rmiwed to be

“moved by steps at the proper time, each step

advancing the star- wheel the dlstcmce be-

tween two of its spokes or projections, so

that a movement of the said wheel in the
direction of the arrow will carry it fromn the
position in which it is shown to a similar po-
sition with the wheel one step farther in ad-
vance, thus causing the contaet to be made
and br oken and a spark to be produced.

The electric circuit ‘may be completed in

any suitable way, and, as herein shown, one
wire is connected to the rod e? as between the
nuts ¢*; the said rod extending through an
mgula,tmﬂ* collaror sleeve e, whmh is secured
1n an opening in the e*zplomon chamber. by
means of an annular olampmn -piece ¢, fas-
tened as by cap-serews ef,

The contact-piece e is herein bhowu as se-

cured by set-serews ¢’ between two clamping-
said rod e? Wlthm.
the explosion-chamber @, the other wire of

jaws e® at the end of the

- the said circuit being eonnected to any por-

tion of the cy linder or engine, the rotating
member for the circuit - bI‘BELkLI‘
mounted on a spindle 2 provided with 2
'tubular bearing j3,prefemb1y hm*m g aflange

‘tion bemﬂ' herein shown. .
‘device, as herein shown, consists of a ]l‘OCk—--I_,
shaft ?2, mounted on a Splndle h?, secured in

being

L

! f"‘* Secur ed,, as by set screws f t0 the edge of

an opening in the explosion- chamber SO th&t
the contact-piece may be readily . 1*'em0vesd for
inspection or repairs. = There being no insu-

lation between the spmdle f2and 1ts bearing
it is obvious that if a circuit-wire is con-

nected to any portion of.the cyhnder the
spindle /¢ and break-wheel f will be in cir-

cuit, while the contact e, which is connected

to the opposite wire, wﬂl be insulated there-
from by the insulating-block et so that the

-two members of the 011*-(:1111: bre aker are elec-

trically disconnected, except when said mem-

‘bers are in contact, as above deseribed.

75

S0 . |

In order to control the admission of the gas

to the explosion-chamber and to actuate the
circuit-breaker forthe purpose of igniting the

said gas, these parts are provided w1t11 a,.com-"
mon actuating device codperating with the

main shaft, as will be hereinafter described.

The said ﬂctuatmn device may also be ar-

ranged, if necessary, to operate a pump for:

'ﬂ‘asolene or other liquid from which the ex-

9¢

ploswe as may be produced, such a construc-

) portion 12 of the casing, in whleh are the
explosion - chamber and 1111613 chamber, the
sald rock-shaft being provided with an arm

The said actuating

05

or projection hf, ada,pt-_ed to cooperate with

the valve d, as by means of a longitudinally- -

‘movable pin d° bearing in an opening in the

wall of the inlet-chamber ¢, so as to engage

100

in its longitudinal movement with the point
of the Va,lve d to open the same, the said pro- -

jeetion At or an adjustable pin, as A%, con-

nected therewith, being adapted WhBl]. the

shaft h is rocked to cmne in contact with the

105

end of the pin df, and. Lhereby open the va,lv

d, as indicated in Fig. 2. -

The circuit- breaker is actuated by means
of a projection /° from the rock-shaft &, hav-.
1ing a pawl-2' pivoted thereto, the said
codperating with a ratchet- wheel /¥, mounted

pawl

LIO

on the spindle /% so that a movement of the

‘rock-shaft inone direction w 1li cause the pawl
to engage a tooth of the said ratchet-wheel,

Whlle the movement in the opposite direction

will turn said ratchet-wheel the distance be- |
tween two consecutive teeth, which is a suffi-
cient distance to secure

e a elosu re and break
of the cireuitand aspark withinthe explosion-
chamber, as above described.
wheel

)ed.  The ratchet-
¥ is preferably connected with the .
spindle < by means of a spline, and the said

115'

120

spindle 7*is provided with a head f%, between

which and the ratchet-wheel /P is interposed

a spring /', whereby the contact-piece on the.

wheel is held snugly against the inner sur-

face of the bearing, so as to 1nsure n*ood elec-

1L1‘10&1 contact.

To operate the pump when Wasolene is to befu-
used, an arm or projection 713 from the said
rock-shaft is provided and connected, by

125
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means of & link /2%, to the plunger ¢ of a pump-

| of any suitable construction, the pump herein. .
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the plunger g reciprocates, the said chamber
being secured in a split collar ¢® at the end

of the arm or bracket ¢*, secured by the bolf
¢° to the casing which contains the explosion-

chamber, said bracket being also provided
with a guide-collar ¢° for the plunger g. The
plunger ¢ passes into the chamber g*through
a head g’ consisting, as shown, of a coupling-

plece screwed onto the outside of the upper

end of said chamber and provided with a

flange on its upper side between which and :

the upper end of the chamber packing ma-
terial may be contained, so as to provide a

stuffing-box for the plunwel and the liquid is
admitted to the chamber ¢* throun*h an inlet-

pipe ¢° preferably provided, as shown, with

two branches ¢’ and ¢%, adapted to lead to a
reservoir or tank of gasolene, the pipe ¢'° be-
ing provided with a ehecl{ valve which will
allow the gasolene to flow therefrom into the
pipe ¢° but will not allow its return to the
pipe 91”, and the pipe g’ being provided with
a check-valve which will permit the gasolene
from a pipe ¢° to enter said pipe ¢°, but not
The check-valvesare notshown,
as their operation is obvious, the object of
thisarrangement being to permit the gasolene
which when forced from the chamber by the

plunger cannot flow out of the outlet ¢'2, which

will be hereinafter described and which is
adapted to be regulated so as to control the
amount of gasolene supplied to the engine, to
return to the reservoir through the pipe ¢°.
The outlet-pipe g**is connected to the cham-

ber g° through a check-valve contained in a
coupling-piece g%, so that as the plunger de-

scends the gasolene which has flowed into said
chamber owing to atmospheric pressure as
the plunger rises will be forced out through
the check-valve in the head ¢*° through the

pipe g* to the tube g, which communicates

through a tapering nozzle
controlled by the valve d.
In order to regulate the supply of gasolene

g*® with the nozzle

‘which will be admitted at each stroke of the

- pump to the nozzle ¢, a valve ¢'® is provided,

50
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having a tapering end codperating with the
tapering valve-seat ¢g** and provided with a
screw-thread ¢', cobperating with an internal
thread in a projection in which the inlef-pipe
g* is formed, so that the said valve can be
regulated by turning the same, as by the ac-
tuating-knob g'*. Assuming, therefore, that
the engine is to be operated by means of gaso-
lene and that the actuating device or rock-
shaft / is connected with the shaft of the en-
gine in such manner as to be properly oper-
ated thereby, 1t will be seen that'a movement
of said shaft in one direction will produce a
downstroke of the pump, thus forcing a cexr-
tain amount of gasolene up into the inlet con-
trolled by the valve d, and the same move-
ment will cause the arm /* to engage the pin
d® and open the said valve d, so that the aS0-
lene can escape into the chamber c, the noz-

‘shown comprising a chamber ¢?, within which | the liquid will issue in fine spray, these opera-

tions taking place during the outstroke of the

piston-rod, so that the valve b is lifted by at-
mospheric pressure and the sprayed liquid

and air admitted to the explosion-chamber,

while the same movement of the rock-shait
causes the pawl A" to travel back over the
ratchet-wheel /° until it falls behind and en-
oages a tooth thereof, so that in the return
movement of the rock-shaft 2 the rofating
switch member will be advanced one step, so
as to produce an explosion and consequent

exertion of power within the cylinder.

-To produce the proper movement of the
rock-shaft s, so that the pump will operate
and the valve be opened and the explosion
take place at the proper times, the said rock-

shaft is operated from the main shaft C, the

direct connection being preferably with the

75
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supplemental shaft D,whichis geared thereto,

as will be hereinafter described.

To oscillate the rock-shaft f, the latter is
provided with an arm A, connected to a re-
ciprocating rod ¢, adapted to be reciprocated
by the rotation of the supplemental shaft D,
the said rod ¢ being preferably provided, as
shown, with an eccentrie-strap 7%, cooperat-
ing with an eccentric 2° on the said supple-
mental shaft D, so that a complete rotation
of said shaft produces a back-and-forward
movement of the said rod 2. Assuming,there-
fore, that the said rod 7 is permanently con-
nected to the arm £, it will be seen that the
rock-shaft A will oscillate between its ex-
tremes at each rotation of the shaft D and
will therefore open the valve to admit gas
once during such revolution of the shatft D
and will produce an explosion once during
such revolution, one of these operations tak-

ing place at the end of one half-revolution

of the shaft D and the other at the end of the
other half-revolution. |

- As has been stated, the invention is pref-
erably applied to an engine of the four-cycle
type or one in which the operation of the pis-
ton itself is utilized to compress the gas and
alr previous to the explosion thereof, and in
order that such may be the operation the
shaft D is connected by a spur-gear D* to a
spur-gear C* of half the diameter of the gear
D*, so that the shaft D makes but one com-
plete revolution at each two complete revo-
lations of the shaft C, or, what 1s the same
thing, at each two complete strokes of the
piston. Assuming, then, that an explosion
has just taken place and that the rod ¢ 1s in
1ts extreme right-hand position, reference be-
ing had to Fig. 1, it 18 obvious that a com-
plete stroke will be made—that is to say, that
the piston will have gone once outward and
inward with relation to the cylinder betore

position, at which time the gas-valve will be
opened and the pawl 2’ engaged with a new

tooth of the ratchet-wheel f° preparatory to

producing an explosion at the next move-

zle belng, as shown, of such chm acter that | ment of the 10(1 7 in the opposite direction or

Qo
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' the rod 2 has reached its extreme right-hand .
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from right to left. Such being the case it is
obvious that during the next outward move-

ment of the piston air and gas will be drawn
Into the explosion-chamber and compressed
at the nextinward movement of the piston, at
the end of which time the rod i will have

again reached its extreme left-hand position
~ and produced.an explosion, so that the same
-~ cycle of operations is repeated. At the end
of each explosion it is obviously necessary

- that_the cylinder should be cleared of the

products of combustion, and to this end the

~exhaust-port & is provided, herein shown as

-an opening in asupplemental chamber?{ig', s@-
cured to the side of the cylinder A, the said

exhaust-opening kbeing controlled by a valve

-k’ (shown in Fig. 5,) codperating with an an-
- nular seat &' within the chamber k? and pro-
- vided with a stem k% guided and supported

20

~ seated.
- 25

30
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-in a coupling-piece %% said stem having a
flange /¥ at its outer end between which and

the outside of the coupling is interposed the
spring k5, tending to maintain the said valve
Serewed onto the outside of the

sald coupling kS is a collar or guide-piece %9,

into which is longitudinally movable a rod

k', for which the said piece %° forms.a bear-

ing and support,the said rod k% also having a
bearing £ at its opposite end and terminat-

ing in acam-roll k%, codperating with the cam
- k¥, mounted on. the shaft D. It is obvious,
therefore, that the exhaust-valve %2 will be

opened atevery other stroke of the piston, and

the cam k' is soplaced with relation to the ec-
centric ¢’ that the said cam willengage the rod
k'to openthe exhaust-valve just long enough

~after the rod 7 is operated to produce the ex-

' ‘plosion to allow the main shaft C to make
‘about half a revolution, or, in other words,

40

to allow the piston to substantially reach the

end of its outward stroke, so that when it be-

gins its inward stroke the exhaust-port will
be open and the products of combustion

- driven out.

ner stroke the exhaust-port becomes closed,
the gas-valve at the same time being opened,

~ so that gas and air are drawn into the air-cyl-

~Inder as the piston moves outward and said

S
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for other reasons.

gas and air being compressed on the nextin-
ward stroke at the end of which the explo-

sion again takes place, the exhaust-port be-
‘Ing again opened immediately after.

- The operation thus far described is .e'xacitly

what would take place if the connection be-
tween the rod 2 and the rock-shaft s were a .

permanent connection. In ordertoregulate

‘a gas-engine, however, it is practically essen-

tial that the explosion should be omitted for

one or more strokes if the engine reaches ab-

normal speed, owing to a drop in the load or

plished by novel means in accordance with
the present invention, said means consisting

-in a device whereby the rod 2 will be. auto-
‘matically disconnected from the projection

h*¥ of the rock-shaft % if the said rod < moves

at more than a predetermined speed. This |

As it reaches the end of its in-

The regulation is accom-

18 aecomplished by providing a Weight loosely
connected to the. rod 72 and adapted to be

moved thereby during the reciprocation of

°
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sald rod, but also free to move independently

of said rod owing to the momentum acquired
thereby during the movement of said rod, the

sald momentum, upon which depends the
tendency of said weight to move independ-
ently, obviously increasing with the speed of

movement of said rod. The said weight is so
arranged-as to cooperate with a movable con-

gagement with the arm 2 if the movement
of the weightissuffleient to produce the corre-
sponding movement of the connecting-piece,

75

necting -piece to throw the same out of en-

80

and its independent movement is resisted by

a-practically constant force, as that of gravity

or a spring, soadjusted that a material move-

ment of the weight independent of that of

the rod will occur only after the rod reaches
a predetermined speed. - _

As herein shown, the weight. ! is in the

form of a pendulum suspended from the re-

ciprocating rod 1, the said weight being pref-

erably secured to a stem 4%, along which it is

longitudinally adjustable, being secured in

any desired position, as by anut or set-screw =
95

1%, the said stem being pivotally connected to

the rod 7, so that the momentum of the said

weight acquired during the movement of the
reciprocating rod will tend to cause said

weight to continue its movementin the direc-
.tion of movement of the said rod when the

sald rod stops and is moved again in the op-

90
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posite direction, it being obvious, however,

that such movement of the weight is resisted

by the force of gravity, which tends to keep

‘the weight at its lowest point. Codperating

with the said weight is the movable connect-

105

ing-piece m, comprising a hook also pivotally

connected to the rod ¢ and normally adapted

toengage a portion of the actuator i when the

rod ¢ is in its extreme left-hand position, so
left to right the actuator %, being connected

described. The said hook m, however, is ar-

ranged to codperate with the weight ¢4, so that
when the movement of the reciprocating rod

v has reached a speed sufficient to produce the

independent movement of said weight the

110

‘that in the return movement of said rod from

therewith, will be operated as hereinbefore

said hook will be lifted so as not to engage .

with the actuator A, the operation of the
parts actuated thereby thus being omitted as
18 necessary. o |
~ As herein shown,

which is forked and provided with lugs7® and

‘pivoted upon the ends of the pin ¢°, which ex-
tends transversely through a head +°, formed

_ the stem 7°, which carries.
the weight 7%, is secured to the head-piece %%,

120
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upon the upper surface of an adjustable col-

lar 24, fitting the rod 7 and longitudinally

movable with relation thereto, said collar be-

ing secured in any desired position by a set-

screw ¢**, The said forked head +”is also pro-

vided with a projection ¢*in the form of a

loop extending over the collar ¢!, ths lower

130
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-surface of said collar,

portion of said loop normally resting upon the
the weight, as shown,
being hung somewhat forward of its pivot 2,
so that it will normally hang in the position
shown in Figs. 1 and 2, 1t being obvious, how-
ever, that the momentum acquired by thesaid
weight when carried toward the left by the
rod ¢+ will tend to continue the movement
thereof in that direction and produce an up-
ward movement of the looped extension 13
with relation to the rod «.

The hook m is preferably forked at its piv-

oted end and provided with luws m*, which are |

also mounted on the pin ¢°, “and said hook
extends from said pivot toward the arm A of
the rock-shaft h. Secured tothe arm 1Y is a
collar A'%, having a flat uppersurface /2%, upon
which the end of the hook m normally rests,
as shown, the stem of the hook thus being
somewhat raised above the surface of the pro-
jection 1%, so that when the weight ¢*is in its
normal position and the rod 2 has moved to
1ts extreme left-hand position the hook m will
drop over the edge of the surface i'® and en-
gage thel ewith, so that in the movement of
fhe rod 4 in the opposite direction the arm A
will be carried to the right, rocking the shaft
Jy and producing the desir ed oper ation of the
parts actuated thereby

The rod ¢, as shown, extends through the
collar A'%, so that it is free t0 mMove independ-
ently thereof except when the hook m is en-
gaged with the edge of the surface A'. The
nut ¢!* is preferably secured to the end of the
rod 7 beyond the collar /®, as shown.

In order to maintain the actuator i in its
normal position when the arm 7% is engaged
with the hook m, a spring 2% is interposed be-

tween the collar 2!! and the collar /1'%, so that

the arm A' is prevented from following the
rod 2in its movement from left to right unless
the hook m is engaged therewith, in which
case the parts move together with the spring

compressed between them. As soon, how- |

ever, as the speed of the engine reaches a pre-
determined maximum the momentum ac-
quired by the weight +* when moved toward
the left by the rod 2 will be sufficient to cause
the said weight tocontinueits movement after
the rod ¢ is stopped, so that the head 77 is
swung on its pivot' and the hook m is lifted

by the projection +*°, thus taking place at the
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time when the hook would nor mally drop over
the edge of the surface h'% the said hook thus
being prevented from engaging the said edge
as the rod 2 moves back, so that the movement
of saild rod produces no corresponding move-
ment of the actuator /. |

The collar 2!'* may be secured in any suit-

able way to the arm 1Y, it being herein shown

as provided with a spindle /', extending
through a transverse opening in a hub or

enlargement A'° of the arm £ and secured

~ therein by a nut 2% as shown in Fig. 8.

The cylinder, explosmn -chamber, &e , Ay

6 612,756

the explosion-chamber and inlet-chamber c

being preferably formed in a single casting
integral with the head A® of the cylinder A,
the said head being secured thereto by nuts
A3, secured to the ends of bolts passing
through openings in the said head A° and
secured in the body of the cylinder A. Thus
the valves and the igniting device and the
actuating device are all mounted and sup-

‘ported in a single piece, openings being pro-

vided whereby all the parts are readily re-
moved and assembled.
The interior of the explosion-chamber may

be reached by removing the bonnet A% which

forms, as clearly shown, a cover for the said
chamber which is provided with an opening
at the top, the said bonnet being secured by
nuts A° in the usual way, the opening being
sufficiently large to admit of the insertion of
the check-valve b, the stem of which is sim-
ply passed down through the guideway there-
for in the lower portion of the casting, as
shown in Fig. 2, and secured in position by

“means of the spring 0° and head b°, afterward

secured thereto.

‘The opening for the switeh-terminal e is at
the rear of the explosion-chamber, its con-
struction having been already described, as
well as that of the gas-inlet nozzle ¢, which 1s
also removable for the repair or 1nspect1on of
the gas-valve.

The air-inlet ¢ is, as shown, a downward
extension from the said casting, to which is
preferably secured a pipe, as shown, which is

carried forward and terminates below the

frame ¥, which supports the machine.

The cylinder is preferably provided with a
water jacket or space A’ into which water 1s
admitted through an inlet A%, there being also
provided an outlet, (not herein shown,) so
that a circulation of cold water may be main-

tained around the cylinder to prevent undue

heating thereof during the operation of the
engine.

As shown in Fig. 5, the water-space A’ also
extends around the exhaust-chamber /2.

of anysuitable or usual construction, through
which oil is admitted to lubricate the piston.
As shown in Kig. 2, a port A° is provided,
preferably formed, as shown, 1n the cylinder-
head and adapted to be closed and opened by
a petcock A, the object of this being to place
the interior of the ¢ylinder in eommunication

with the air while the engine is being started,

the starting operation being necessarily ac-
comphshed by manuallyor othermse starting
the shaft to produce sufficient momentum to
operate the valves and igniting device, con-
siderable difficulty being experienced owing
to the fact that a large amount of power is
required to compress the air in a cylinder
during the inward stroke, which takes place
when the exhaust is closed, this being obvi-
ated by opening the cock Al‘“ so that the air

- be constmeted in any suitable or usual way, | behmd the piston can escape mbtead of bemﬂ*
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The
cylinderis also provided with a lubricator A%
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compressed, the cock then being closed as |ing device comprising a rock-shaft ‘"Ldﬂ,pbed,
'by its movement in one direction to open said

soon as sufficient momentum 1is given. to the

‘shaft to start the operation of the engine.

~ While the specific construction which has
been hereinbefore described is believed to
possess many advantages, it may be ob-
viously modified without departing from the

invention, and it.is not, therefore, intended
to limit the invention to such Spemﬁc con- |

struction.

I claim—

1. In a gas-engine, the combmatmn mth
the e‘iplosmn eh&mber provided with an in-

~ let controlled by a check-valve, of an air-

15
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- pendently thereof, and means for disconnect- |

30

35

40

passage leading to said inlet; an 1nlet to said
_air-passage for the explosive gasorliquidand
‘avalvecontrollingsaidinlet; amechanically-

operated igniting device within the ecombus-

tion-chamber, and common means for con-
trolling
prising a movable member oopemtmn‘ with

o sald valve and igniting device com-

a shaft of the engine; a weight carried by
sald member but capable of nmve_l:nent inde-

ing sald member from the parts operated
ther'eb}r by theindependent movement of said
wewht substantlally as deseribed.

In a gas-engine provided with an explo-

SIOH ehamber the combination with a valve
controlling the admission of an explosive gas

or liquid to said chamber, and a mechanic-
ally -operated igniting device within said
chamber; of acommon actua‘ror tor said valve.
and Wmtmﬂ‘ device, operm;mw mechanism for

sald a,(,tuator comprising a reciprocating rod
adapted to be reciprocated by the rot.a,tlon of
the main shaft, 4 movable connecting mem-
ber adapted to connect said 1‘001131‘00&13111“ rod

and actuating device together, a weight car-

ried by said rod but movable 111dependentlv
thereof, and an engaging portion movable
with said weight :zmd adapted to engage said
connecting device when such 111dependent

-movement of sald weight takes place,substan-

5O
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tially as described.

3. In a gas-engine, the combination with.
the explosmn-—ehamber of a valve controlling
~ the admission of an explosive g

to said chamber; an igniting dexflee consist-
ing of a mremt—breaker mthm said chamber
prowded with arotating contact-piece, a com-
mon actuating device for said valve and said
circuit- breaker comprising

the valve, and a pawl codperating with a pin-

ion mounted on the spindle of said rotating

switch-contact, a reciprocating operating- rod
for. said aetuatmn' device, and means for dis-
connecting said rod f10m sald actuating de-

‘vice in response to an increase in speed &ub-—.
stantially as described.

4. In a gas-engine, the combination with

'the eiplosmn chamber, of a mechanically--

operatedigniting device mthm sald chamber,
a valve eontrolhnw the admission of a coni-
mon explosive gas or liquid to said echamber,

direction to actuate.
| reciprocating rod prowded WlL]l a movable

.same Wth

with a gear,

2as or 11(1111(:1 |

a rock-shaft hav-
- Ing an arm or projection adapted to operate

valve and by its movement in the opposite
said igniting device; a

oelgvse . o w

70

connecting member adapted to connect the -

rod but capable of 111(10pendent movement
with relation thereto, and an engaging por-

said actuatmw device when said
| rod is at or near one extlelmty of 1ts recipro- 75

cating movement, a weight carried by said

tion carried by said weight a,da,pted to engage

said connecting devwe Subs‘mntmlly as de-
scribed. = -
5. In a gas- enﬂ*mej tlle eombmatmn Wlth

the valve oont.lollmn* the admission of the ex-

80

plosive, and the wmtmn' device, of an actua-

tor common to boLh,_a recipr ocaunfr rod. con-
nected . with the main shaft of t.he.- engine; a
collaron said rod connected with said actuat-

ing. device; a hook .pivotally connected to

derlyingsaid hook substantmlly as described.
6. In a gas-engine, the combination with

and a meehamc&lly operated igniting device

for said explosive, of an actuator common to

said valve and igniting device, a reciprocat-

ing rod, means for mtomdtlcally connecting.
| ald rod to, and disconnecting it from smd_
actuator in response to va;rmtmn in the speed
of said main sha,ft the main shaft provided
supplement&l shaft provided
with a Gem*' double the diameter of that on
the main shaft and meshing therewith, and
means for producing the reelproeatmfr move-
ment of said rod from the rotation of said sup-

plemental shaft, substantially as desecribed.

7. The combination with the. explosion-
chamber provided with an air-inlet controlled .
by a check-valve, of a valve controlling the
admission of a liquid.or gaseous explosive to
a chamber or a passage leading to said inlet, a

CILG
the explosion-chamber, a common actuator
forsaid valveand 1ﬂ*mtmw device, an exhaust-

mechanically-operated lﬂ*mtmw device within

said rod nmmally resting upon the surface of
saidcollar but movable 1)65 ond the edge there-
of during the movement of the said 1*0(1, and
a weln'ht pivotally suspended from said rod
and pl‘OVIde with an engaging projeetion un-
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avalve eontrolhnﬂ' the inlet for the exploswe, )
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valve, and means for operatmu smd exhaust-

valve and actuator by the rotation of a sup-
plemental shaft geared to the main shaft and_
adapted to make two revolutions for each sin-.

gle 1*ev01ut10n thereof substa,ntlally as de-
scmbed

120

8. In a gas- enn*lne the combmatwn wnth a, |

pump for.an eaploswe, liquid, of a valve con-
trolling the admission of such liquid tothe

12k -

explosion-chamber, and a common actuating

device for said T&lV@ and pump comprising a

rock-shaft cooperatingtherewith respectively,

and adapted each time it operates to open

an actuating device for sald valve and 10‘n113- .* matwally eonneetmﬂ* and dlsconnectmfr s::ud

o
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said valve and operate the pump, a 1‘661131*0-' T

‘cating rod suitably operated by the main driv-
ing-shaft of the engine, and means for auto-
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rod and said rock-shaft in response to varia-

tions in the speed of the main shaft, whereby

sald valveis caused to remain closed, and the
pump to remain stationary in response to an

increase of speed, substantially as described.

9. In a gas-engine, the combination with
the valve controlling the admission of the ex-
plosive, and the igniting device, of an actua-
tor common to both, a reciprocating rod op-
erated by the main shatt of the engine, a hook
pivotally connected with said rod and adapt-

~ed to engage said actuating device, and a

20

weight pivotally connected with said rod and
adapted by a movement on its pivot to disen-

gage sald hook from said actuating device,

substantially as described.

10. In a gas-engine, the combination with
the explosion-chamber, of a spring -seated
valve controlling the admission of an explo-
sive thereto; an unseating device for said
valve; a pump for said explosive; an ignit-

ing device comprising a circuit-breaker hav- |

ing stationary and rotatable members within

s | - ' ' 612,756

| the ez;plosion'-ehmﬁber:'. the rotatable member |

being provided with a ratchet outside of the
explosion-chamber; a common actuating de-
vice for said valve-unseating device, pump

‘and igniting device consisting of a rock-shaft

having an arm adapted to engage the said un-
seating device, a connection with the pump
and a pawl adapted to codperate with the
ratchet aforesald to operate the igniting de-
vice; an operating device for said rock-shaft
consisting of a rod adapted to be continuously
reciprocated while the engine 1s running;
and means for disconnecting said rod from
sald actuating device in response to an in-
crease of speed in the running of the engine,
substantially as desecribed.

In festimony. whereof I have signed.my*

name to this specification in the presence of

two subscribing witnesses. _

JOHN A. OSTENBERG.

Witnesses: | '
H. J. LIVERMORE,
N. P. FoRrb.
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