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To all whom it ma Y CORCETTL:

Be it known that I, EDWIN J. EITHIAN a
citizen of the United States, residing at Grove

City, in the county of Mercer ;md State of -
Penneylv&ma haveinvented certain newand

useful Impmvements in Gas-Kngines and

-and
exact description of the 1nvenbmn such as

will enable others skilled in the art 10 whlcn”

1t appertains to make and use the same.
This invention relates to gas-engines and

1ncidental mechanisms; and 113 conswts of cer- |

tain improvements in the construction there-

of, as will be hereinafter fully described .and.

pomted out in the claims.

The Invention is 1llus,tla13ed in the aeeom- |

panying drawings, as follows:

qure 1 shows a side elevation of the en-
ﬂ*me Fig. 2, a section of the governor mech-
&Illbli[l on the line 2 2 in Fig. 1 Iig. 3 shows

a section of the engine- evhnder E‘l
pl:zm view of the 10'11113111-:" devwe, FIU‘ 5, a
section of the governor- Va,lve Inechamsm on
the line 5 5 inFig. 9; Iig. 6, an end view of
the crank-shaft box; Fig. 7, a side elevation

of the same; Hig. S, ‘a plan ot the same with

the cap 1emoved
- A marks the bed of the engine; B, the cyl-

CroSs- hea,d which is carued in ﬂ'mdes o: E,
the conuectmﬂ' rod; F, the cmnk and F" the
crank- shaft

The combustion-
chamber end of the eylinder is closed by a

- semispherical head B’, and the compression

40

- preferably part of the frame.
- 13* is the ordinary gland or stu

50

end of the cylinder is closed by the head B34,
In the head
fing-box b4,
through which the plston -rod passes. The
combustlon end of the cylinder is provided
with a water-jacket b, which extends into and
through the head B3'. The compression-cham-
ber ]j".3 communicates with an annular cham-
ber b', located in the eylinder-wall, similar to
the water- jacket b, but Sllll’OI]IldIIlﬂ‘ the com-
pression-chamber.

this chamber &', and a nixing-valve G is ar-
ranged in the opening.

.

4, a’

C, the pistonj ¢, the plston rod D, the

These may be of any desired
construction, except.as hereinafter specified. |

The pmton C divides the cylinder into two
parts—the combustion-chamber B? and the
* compression-chamber B3,

An opening is made into

“with an ad,]ust&ble nut g°.
coiled around the stem and

The mixing-'-valve ‘mechanism consists of
which 1s bolted to the

the valve-casing G/,
cylinder - wall. The upper surface of this
valve-casing is taced off, thus forming a valve
seat or surface for the valve G. The valve

G 1s provided mth a stem ¢, which passes

through & gunide ¢’ and is plOVlded at 1ts end
A spring ¢? is
1s tensioned

55
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at._,f,unst the guide g’ and the adjustable nut

entrance, whleh 13 open to the atmosphele

| An a,nnulal port g*is arranged in the valve-
casing G’ beneath the \T&lve G, and small

ports ¢° extend from. the annulal port ¢*
through the surface of the v a,lve casing under
the valve

by the passage ¢® with the gas-supply pipe g~.

‘With a movement of the piston .toward the
combustion end of the eylinder the compres-

sion-chamber B° 0’ is enlarged. This reduces

the pressure of the mlxture in the. compres-

sion-chamber, and if this falls below air-pres-
sure the fome of the air tends to raise the

valve G and allow the admlssmn of a fresh
fecting this opera-

supply of mixture. In e
tion, however, the &11-plessure i1s opposed by

the tension of the spring g? which may be ad-

feet of adjusting
the spring g* is to change the proportions of
gas and air admitted by the valve G.

"This e

justed as desu red.

Its op-
elation in this'respect is as follows: When &

greater tension is put upon the Spring ¢° the
force of the air does not Open the mlve SO

ports ¢g° being nearer the edge of the Va,lve
and nearly Lhe capacity of the passage be-

tween the valve G and its seat a greater pro-
portion of . gas is admitted than is the case

where the le\e 1s opened more widely and
the air allowed to pass in more freely.
“As the piston C moves toward the compres-

ture in the chamber B2 b’ is compressed, and
just as the piston C reaches its extreme for-

ward position it uncovers the inlet-port b?,
which allows the admission of the mixture to

the combustion-chamber B>,
of the piston also uncovers the exhaust-port
0%, which is preferably located at a little dis-
ta,nce in front of the extleme forward move-

The annular port g*is connected-

1 g% so as to force the valve G upon its seat.
The valve-casing G’ has a centrally-located

7_.0'
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‘widely, and the result of this is that the gas- -
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mixture.

1o 1ts seat.

ment of the piston in order that the exhaust
may have begun before the admission of fresh
mixture. 'The portb6°opens into the exhaust-
pipe I. The end of the piston is beveled at
¢', and this beveled portion extends over the
port 0* when the piston is in its extreme for-
ward position. Theincoming mixtuare strik-
ing this beveled surface is deflected and, pass-
ing along the lower side of the combustion-
chamber, striking the spherical end, is again
deflected, the combined result of which is
that the burned gases are driven out of the
exhaust-port, leaving the comhustion-cham-
ber substantially filled with pure unexploded
In order to prevent the passage of
the mixture on its entrance circumferentially

around the bevel-surface ¢’ directly into the

exhaust-port 0% I have provided the series of

projecting walls ¢>. These extend out at sub-

stantially the same diameter as the piston
over the beveled surface, and thus prevent
an annular movement of the mixture at 1ts
entrance.

It will readily be seen that with the mech-
anism so far deseribed a charge of mixture
will beintroduced into the combustion-cham-

ber with each revolution of the engine. In

order that the power of the engine may be

governed, it 1s desirable to provide mech-

anism whereby only a sufficient number of

charges may be introduced to effect the power

desired. In order that the mixture may be
prevented from entering the combustion-

chamber except when the speed of the en-

oine requires a fresh c¢harge, I have provided
the slide-valve II, which 1s arranged to oper-
ate upon the port ? and to close the same
when 1t is moved to its backward position.
This valve is contained in the valve-chest ',
upon which it rides and by which 1t 1s kept
A rock-arm II®is mounted on a
rock-shaft II3and is provided at its upper end
with a throat, which engages the slide-valve

I, so that the valve is moved as the shaft IT°

is rocked. A coil-spring /iis arranged in the
shaft I1° and is tensioned to effect a rocking
movement of the shaft and to hold the valve
H normally in its forward or open position.
The mechanism for actuating the rock-shaft
H is hereinafter described.

The igniter 1s formed as follows: The ig-

niting-tube J extends through the head B’
into the combustion-chamber B2 and is of the
nsual form. A lug J* is cast on or secured
to the head and surrounds the tube J. This
lng has a socket, into which the burner-tube
J'is introduced. 'T'hesocketisprovided with
the inwardly-projecting lugs 7 and the inter-
vening annular cavities 5. Thelugs 7 are ar-
ranged to contact and support the tube J'.
The tube J'1is provided with the burner-par-
tition 7% in which are the jet-orifices 95. The
supply-pipe J° is secured in the Ing J? and ex-
tends into the burner-tube J'. It isprovided
with the nsual mixer J!. DBelow the surface

of the lug J* and above the burner-partition
j7*is the slotoropening j*,the purpose of which

2 , 626,155

is to allow the passage of air to the burner.
Thenovel feature of this device consists prin-
cipally in locating these slots 7* below the sur-
face of the lug J? and providing passages to
said slots in the socket. The advantage ot
placing these slots below the surface consists
in making them free from the influence of
strong currents of air, which have the effect
when said slots are exposed of extinguishing
the fire in the burner-tube, and consequently
stopping the engine.

The mechanism for operating the valve I
is as follows: An eccentric I'? on the erank-
shaft drives an eccentric-rod f, on which 18
secured an extension f'. A link K, pivoted
on the eylinder at I, supports the cylinder

end of the eceentric-rod by pivotal connee-

tion at %’. A throat f? extends downwardly
from the extension f' and has pivoted in 1t
the thrust-bar XK', which is provided with &
downwardly-extending L A* The forward
end of the thrust-bar is slightly beveled and

arranged to engage a shoulder /' on a rock-

arm I[% whieh rock-arm is mounted on the
rock-shaft II3. It will readily be seen that,
if the thrust-bar K’ engages the shoulder 7t/
and moves toward the rear or combustion end
of the cylinder the valve II will be moved
over the port 0% and will thus prevent the
entrance of mixture to the combustion-chams-
ber. Toaccomplish this result at the desired
time, the governor mechanism is provided as

follows: A weight K2 is suspended by an arm

4 from a pivot &® on the extlension /. An
arm f? extends downwardly from the exten-
sion /' and is provided at its lower end with
a projecting stud f*, on which isan adjust-
able nut °. A flange k° extends inwardly
from the arm %! and contacts the arm j* in
such a manner as to prevent the movement
of the weight IX®*in a direction of the com-
bustion-chamber from its normal position di-
rectly beneath the pivot %3 This flange A’
is provided with a slot which extends around
the stud 4, and a spring k7 is tensioned be-
tween the flange &° and the nut /7, so that
while the weight can move in a forward di-
rection from beneath the pivot such a move-
ment is retarded by the spring £

A projection k'? extends from the arm A

past the L k?of the thrust-barandis provided,

with a flange k%, which extends back of the
L /2 A sel-serew k! is serewed through the
flange L' into contact with the L /£°of the
thrust-bar. A spring £''is arranged In &

socket f%inthe arm f2andistensioned against

the L /2 so as to press the L into contact with
the set-serew k. The operation of this de-
vice is as follows: When the engine 1s run-
ning under a load which requires the intro-
duction of a charge ¢f mixture with each rev-
olution of the engine, the governor-weight
I{? is prevented frow: swinging forwardly on
its pivot A a sufficient distance to cause the
movement of the bar I’ by reason of the op-
eration of the weight upon the L % through
the medium of the set-serew k', so that it
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will engage the shouldei h'.

Valve H remains open and the governor mech-
anism effects no operation of the valve; but
should the load be'so decreased as to cause

the engine to run faster than the desired
speed the weight K2 will be retarded by its
inertia when the eccentric-rod is moved to-
"~ ward the rear sufficiently to overcome the

tension of the spring £%, so that the weight
will swing on its pivot /°to a position in front
of said pivot. - This swinging of the weight
through the medium of the set-screw Kk
presses the L /i* forwardly, and thus carries
the thrust-bar K’ downwardly a sufficient dis-
tance to engage the shoulder #'. With the
further rearward movement of the eccentric-
rod the thrust-bar K'is carried backwardly
into engagement with the shoulder 7/, so that
the rock-shaft is moved with the movement
of the eccentric-rod, so as to close the valve
H. As the force of inertia incident to the
initial movement of the weight K-? is over-
come by the spring 2" and the weight moves

back toits normal pomtlon the thrust- bar X' |

ismaintained in engagement with the shoul-
der/t' by reason of the andercut on said shoul-
der and the tension of the spring 2 upon the
rock-shaft which ‘opposes the movement of
said rock-shaft by reason of the thrust of the
thrust-bar. Thisengagement of the shoulder
is sufficient to overcome the tension of the
spring k%, so that the engagement remains
until the rock-shafthas moved back to its nor-
mal position by reason of the return move-
ment of the eccentric-rod. As the wvalve
reaches 1ts extreme forward position and is
stopped the tension of the spring A ceases to

act against the thrust-bar X', so that with

the slightly-forward movement of the eccen-
tric-rod the thrust-bar is raised to itsnormal
position by the tension of the spring k1. 1t
will be noted that this governor mechanism,

with its valve, 18 only operated when it is de-

sired to-miss a charge and that while the en-

gineis running under full load no operation

takes place by reason of the said mechanism.
The location of the thrust-baris regulated so
as to require a greater or less swing of the
weight I€? by means of the set-smew k4, s0

that the speed of the engine can be 1eﬂ'ulated |
The tension-spring'

in this way, 1f desired.
k' may also be adjusted by the nut 73, so that

may be
made greater or less, and thus the swing of
the weight K* regulated.

cddesired.

In ordertolubricate the eylmdel Thavepro-

vided thefollowing device: A socket d®is made
in the wall of the eylinder, from which a pas-

sage b° leads into the eylmdel The passage
b® opens into the socket 0° at a place consid-
erably above the bottom of the socket. The
purpose of this arrangement is to make a
settling-chamber of the socket 0%, so that the

~ As long as the |
engine contmues running at this speed the

‘the socket 0°. _
larly advantageous in an engine having the

toward the eylinder.

In this way also

the speed of the ennme may be regulated as | ing the cut-off mechanism to cut off

clear. DBy occasionally cleaning the socket
this effect may be made constant An ordi-
nary drop-cup b'is preferably arranged in
This construction is particn-

exhaust-port extending from the upper part of

the eylinder in a position to be opened by the

extreme forward movement of the piston, be-
cause with such an engine, in addition to the
advantage of the settling-chamber formed by
the socket b° the passage 0P carries the oil
into the eylinder at a point nearer the end of
the piston than would be practical 1f the
opening were made direct..

~ In order that the thrust of the engine ma,}

70

75

3o

be more readily sustained by the bed of the -

engine and the crank-boxes, I have formed

the lower part of the box intheengine-frame

~and have parted the box at an angle to the

bed, so that the lower part of the box faces
By this arrangement
the thrust on the crank is sustained by that
part of the box contained in the bed. In or-
der to provide for the better lubrication of
this box, I provide whatis knownas a *‘ chain-
oiler.” This consists of a chain (shown in
dotted linesin Figs.6and 7) which runsaround
the crank-shaft through openings ¢ in the
box and into an oil-chamber below. I have
found that a box thus inclined when pro-
vided with an oiling device similar in char-

acter to that herein “described tends to wipe
off and carry out through the parting of the
boxes a large amount of the oil.
this escape of oil, I have provided the fol-
lowing means: Along the lower surface of

9°I

95

100

Toprevent

the box I have prowded the shoulder a?,

which inclines toward the center or opening
a’. The upper part of the box is preferably
provided with a shoulder a® to conform to
the shoulder a®.
as the oil is wiped off by theedge of the parts
of the box and runs down between the parts
of the box it will be caught by the shoulder
a?® and carried to the opening a’ and thence to
the reservoir, from which the oil is supplied.

What I claim as new is—

1. Inagas-engine, the combination with the
combustion - chambor and the piston; of

means for admitting a full charge of e‘{plo-

sivemixture tosaid combustlon eham bernor-
mally with each complete traverse of the pis-

ton; mechanism for cutting off at the en-
‘tmnce to the combustion- ehambel the ad-
mission of the air and gas, when the power
exceeds-the load; and a governor for operat-
the ad-
mission of mixture a sufficient number of
strokes to adjust the engine to the load.

- 2. Inagas-engine, the combination with the

combustion - chamber; and the piston; of
means controlled by the piston for admitting

afullcharge of explosive mixture to said com-

bustion-chamber normally with each com-
plete traverse of said piston; mechanism for

cutting off the admission of mixture when the.

oll entering the cylinder may be perfectly | power “of the en cgine exceeds the load; and a

"It will readily be seen that
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governor for actuating said cut-off mechan- | ism only when the load requires a charge to be

ism to cut off the admlssmn of mixture a suf-
ficient number of strokes to adjust the engine

- to the load.

3. Inagas-engine,thecombination with the
combustion-chamber; and a piston; of a port

leading tosaid chamberopened by said piston.

with each complete traverse thereof; means
for closing said port; and a governor for ac-
tuating said means only when the power of
the engine exceeds the load and then to close
said port a sufficient number of strokes to ad-
just the engine to the load.

4. Inagas-engine, thecombination with the

combustion-chamberhaving the port, 0% lead-

ing thereto; and the piston arranged to un-
cover the .port, 0% at the extreme “end of its
traverse; of the valve, I, arranged to cover
said port;- a rock-arm, II* eugaging said
valve; rock-shaft, IT% carrying said rock-arm;
a spring tensioned to effect a movemnt of said
rock-arm to hold said valve normally off of
the port, 0?; and means for actuating said

valve when the power of the engine exceeds
the load and then to close said port |

5. Inagas-engine, the combination with the

cylinder one end of which forms the combus-
tion-chamber, and the other the compression-
chamber; and a piston separating said cham-

bers; of means for admitting a full charge
of explosive mixture from the compression-
chamber to the combustion - chamber nor-
mally with ecach complete traverse of the pis-
ton;
mixture from the compression-chamber to
the combustion-chamber when the power of
the engine exceeds the load; and a governor
for operating the cut-off mechanism tocut off

the admission of mixture a sufficient number.

of the strokes to adjust the engine to the load.
6. In a gas-engine the combination with the

cylinder comprising a combustion-chamber

and acompression-chamber; of a passage con-
necting the chambers and opening into the
eombustlon chamber at a point uncovered by
the piston with each complete traverse there-
of; means for closing said passage; and a
covernor foroperating said means only when
the power of the engine exceeds the load and
then to close said passage.

7. In a gas-engine the combination with the
cylinder B, having the combustion-chamber,
B® compression-chamber, B3 passages be-
tween sald chambers leading to the combus-
tion-chamber through the port, 0*; and the
piston; of the valve, I, arranged in the pas-
sage and over the port, 0% said valve beingar-
ranged to remain normally off said port; and
a governor connected to actuate said valve
when the load of the engine requires the miss-
ing of a charge and then to close said port.

8. Inagas-engine, the combination with the
combustion-chamber; and the piston; of a
valve mechanism normally opened with each
complete traverse of the piston; and a gov-
ernor arranged to actuate said valve mechan-

mechanism for cutting off the passage of |

- said parb f';
ciprocating part; a stop on said reciprocat-

‘missed and then close said valve mechamsm.

9. Inagas-engine,the combination with the
combustion-chamber; and a piston; of means
for admitting an explosive mixture to
‘chamber opened by said piston normally with

said

each complete traverse thereof; a governor-
valve arranged to leave said means for the

‘admission of mixture normally open for the

introduction of afullcharge of mixture; and a

‘governor arranged to close said valve a suffi-

cient number of strokes to adjust the engine
to the load.

10. In a gas- enﬂ'me, the combination with
the oyhnder comprising a combustion-cham-
ber and the compression-chamber; and the
piston separatingsaid chambers; of apassage
connecting said chambers opened by the oper-

“ation of the piston normally with each com-

plete traverse thereof; a governor-valve in
said passage, said valve being arranged to
be normally open for the introduction of a
full charge of mixture; and a governor con-
nected with said valveand arranged toactuate
said valve to close it a sufficient number of
the strokes of the engine to adjust theengine

to the load.
'11. Inagovernor,fora gas-engine,the com-
‘bination of a governor mechanism eompiis-
‘ing the reciprocating part, f'; thrust-bar, K,

]mvmw the L, &% said bar bem pwoted on
we I”‘ht K=, hlnf‘red on said re-

ing part for preventing the movement of the
weight in one direction; a spring tensioned
against said 1eclplocatm part for retarding
the movement of the weight in the 0pp031te
direction; an arm on said weight engaging
the L, ii:?_, and a spring tensioned between
said reciprocating part and said L, &° for

permitting a yielding movement of the thrust-

bar, and a valve mechanism controlling the
admission of mixture to said engine actuated
by said governor mechanism.

12. In a gas-engine, the combination of a
governor-valve actuated by an oscillatory
movement of a rock-shaft; said rock-shaft
connected with said valve; a spring tensioned
to oscillate said shaft and to maintain said
valve normally in an open position; arm, II’

“extending from said rock-shaft and having

thereon ashoulder, ', reciprocating part, f'; ¥
thrust-bar, ', having the L, /%, said bar bemﬂ'
pivoted onsaid part; the Weight,Kz,hin ged on
sald reclprocatmw part; a stop on said recip-
rocating part for preventing the movement of
the wewht in one direction; a spring ten-
sioned against said reciprocating part for re-
tarding the movement of the weight in the
opposite direction; an arm on said weight en-
caging the L, k*; and a spring’ tensioned be-
fween smd 1eclproca,t,1nn' part and said L, £,
for permitting a yielding movement of ‘the
thrust-bar.

13. In a gas-engine, the combination with

the governor-valve, H, arranged to slide over
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the admission-port of said engine; rock-arm,
H?, engaging said valve; rock-shaft, I3, car-
rying said arm; spring, h, arranged to hold
saild valve normally open; rock-arm, H* on

5 saidrock-shaftandhaving thereona shoulder
h'; the reciprocating part, f/, having the arm,

| f3, projecting therefrom; thrust- b&r K, piv-
oted thereon,and ha,vinﬂ'the L, k% Wei,:,ht K=,
pivoted on said rec iprocatin ﬂ'pert, and having
to thereon the arm, k', with the flange, k%9, and
“the flange, k?; ,stop, 74, _extendmﬂ' from the

arm, f?’, and having thereon the adjustable |

1

- nut, f : spring, k”' tenemned an'amst the

ﬂenﬂ'e k%, and the nut 1, set-screw, k', ar-

,ranﬂ'ed in the ﬂanwe, 7513, and in eontact with I 5

the L, £*; and a spring, k', tensioned against

‘the arm f3 and the L., 2

In testlmony whereof T affix my swnatur
in presence of two witnesses. -

- EDWIN J. FITHIAN.
- Witnesses: ' | o

J. C. CHEESEMAN,
J. C. WEAKLEY.
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