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To all whom it may concerrn: ;

Be it known that I, FRED €. OLIX, of Buf-
{alo, in the county of Erie and State of New
York, have invented certain new and useful
Iinprovements in Gas-Engines; and Ido here-
Ly declare the following to be a full clear, and
exact deseription of the invention, such as
will enable others skilled in the art'to which
it pertains {o make and use the same. -

My invention velates to improvements in
gas-engines, and more cspeeially to that elass
of gas-engines wherein the expansive force
of the gas acts directly upon the piston and
through the piston upon the other moving
parts, and wherein gas is introduced at one
induction-port and atmospheric air at an-
other induetion-port to eommingle with the
gas, and wherein the mixed Huids are ignited
or exploded by an electric spark, the result-

* ing combustion or dilatationof the gases fur-

nishing the desired motive power.

My invention consists espeeially in the
means. employed for produeing the eleetric
spark to explode the gases; in the means em-
ployed for governing the specd of the engine;
in the meaus employed for operating the
cduction-valve, and in the means cmployed
for lubrieating the connection of the piston-
rod with the piston and engine-shaft.

My invention also consists in certain fea-
tures of eonstruetion and in combination of
parts hereinafter deseribed, and pointed out
in the claims, the object being to produece an
engine that is not only ‘more economical and

_simple in construetion, but that is more ve-
‘lable, durable, and efficient than the gas-

engines heretofore devisad.

In the accompanying drawings, Figure1 is
a central vertical section of an engine em-
bodying my invention.
hand side elevation relative to Fig. 1. Fig.
4 is an enlarged central vertical section of a
gortion of the means employed for igniting
ihe gases and of the valve mechanism for
controlling the supply of air and gas to the
cagme. Fig. 41is a side elevation.of a por-
tior of the means employed for opening the
eduetion-valve, -

Referring to the drawings, A represents
the upright hollow eylinder that is closed at
its upper end by means'of a cap A', bolted
to said end of the eylinder. The eylinder is

‘engine,

Fig. 218 a rights

open atits lower end.  The eylinderis jack-
cted, as at A% the annular ehamber A De-
tween the jacket and casing of the eylinder,
being filled with water for the purpose of
maintaining the eylinder in: comparatively
cool condition, the ports vr duets for suppiy-
ing the jacket and draining the sawme being
shown in dotfed lines at A° A% respectively,
IFig. 1. The jacket Is preferably east info-
gral with the cylinder, and. said easting ai
its lower end below the eylinder terminates
in legs A', securely bolted, as at AY, to {he
supporting-baso 13 of the engine.

C represents the piston that is adapted to
reciproeate endwise of chamber Aof the eyl-
inder, the piston-rod €' being suitably se-
cured to the piston and heing operatively
conneeled, in any suirable manner, with the
crank d of the main or driving shaft D of the
The piston is kept lubricated inany
suitable maner, but preferably by means
ot an oil-eup K, loeated outside of the jacket
and eylinder and communicating, by means
of a pipe ¢, with the lower pdrtion of 1he
chamber of theeylinder.  The piston ix pref-
erably of the trunk variety, and the extornal
periphery of the trunk is provided at suit-
able intervals with eifrcumferential grooves
or reeesses C¥ adapled to receive and dis-
tribute the lubricant, thereby keeping the
piston at all times and at all pavis amply
lubricated. :

The piston-rod is connected with the trunk
of the piston preferably as shown in Fig. 1,
wherein the upper end of said rod terminates
in an eye or sleeve (%, that easily embraces
around transverse pin or member (Y suitably
supported within the trunk of Ahe. piston,
momber C! Leing centrally and longitudinally
perforated, as at €%, for the reeepiion of lu-
bricant from theexteriorof the piston. Ias-
sage-way C°, by means of & lateral orifice or
perforation C* in’ member €Y, communiecates
with the bearing at the upper end of the pis-
ton-rod, thereby keeping said bearing well
lubricated. ~ Sonie of the lubriegnt fed tosaid
bearing will, however, find amexit at the end
of eyeorslecve CPof the piston-rod and trickle
or fiow down said rod. I
suitable means for catching ‘or receiving the

Tubricant that thus trickles or flows down the

piston-rod, and uti}ize said Lubrieant for the

Aherefore provide”
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laubrication of: the eonnecmon of ‘the piston-
rod with the crank of the éngine- -shaft. = A
preferable construction is shown in Fig. 1,

wierein the:lower end of the piston-rod ter- .
'minates In a slesve CF,

that easily embraces
the central or horizontal portionof the crank
of the engine-shaft.  Sleeve C"at the topis
provided with an external annular shoulder
C%, that supports an upright ecup or recepta-
cle G, throughiwhich the piston-rodextends.
Said cup or receptacle is in open relation, by
means:of one or more passage-ways C% with
the bearing of sleeve C7 and hence by the
constraction just described it will be observed
that any lubricant trickling or fiewing down
the piston-rod is caughi bycup orreceptacle
G and is thence fed through passage way or
ways (° to the bearing of the connection of
the' piston-rod with the erank of the. Pngme-
shaft,

I would here vemark that I reserve themat-
ter disclosed in the preceding paragraph for
the subject-matter of a separate application
for Letters Patent:

Engine-shaft Dhas suitablel bearing in the
supportmv-base -of the machine and is lubri-
eated in any suitable manner, but preferably;
as shown in Fig.1; from oil-cups ¥, suitably
supported and provided one at either end of
erankd. Theengine-shaft ig préferably pro-
vided with two fly-wheels T and J, one at each

‘end of ithe shaft, said fiy-wheels being opera-

tively mounted upon theshaft inany smtable

1nannerand the one fly-wheel I being provided

with the pulley I', by which the mot;ve power

is applied.

Referring next to the means employed for
supplying air and gas to thecylinder and for
governing the speed of the eugine, the eylin-
der and _mcloang jacket at one sxde and ab
its upper end is laterally enlarged, as at a,
and is provided with a lateral duct o, that
extends through said lateral erlar, O'ement of
the casing and is closed at its outer end, as
will hereinafter appear. Casingais p10v1ded
with a vertical or upright chambez a?, that

isin openrelation with the air-induetion port

oropening «®. (Shown moreclearly in Fig. 3.)
Chambex a?is adapted tocom mumeate with

duet ¢, and the casing of said chamber at its |,
upper end is provided with a seat «'for a-

valve K; that isadapted to establish and close
communication between chamber a?and duct
a'. The stem K’ of said valve (see Fig. 3) ex-
tends downwardly and centrally t}uouoh a
valve L, that is seated, as at [, at the upper
end of a tubular casing M that is located cen-
trally of-chambera?®a suimble distance below
valve K and externally screw-threaded at its
lower end and sgrewed into a ‘correspond-
mglv-thxended bore o’ in easing a. Cham-
ber m of casing M is in open rela.floh at its

" lower end with a chamber ¢ in easing a, and

6s

chamber af is in open relation with the gas-
induction port or openinga’. It will thus be
observed that valve I isadapted toopen and
close communication between gag-receiving

~
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c¢hamber m and chamber o* and that the air

and' gas commingle in said last-mentioned

chamber.:  The stem’ 1. of valve L éxtends
downwardly through gas-receiving chamber
mand is preferably made in three sections,
as will hereinafter more fully appear, the up-
per section of the stem 1being tubular,
shown, screw-threaded internally at its lower
end; as atl'; and screwed onto the correspond-
i’ngly externally-threaded upper end of - the
section 'of walve-stem mnext. below, and also
-preferably secured. thereto by means of &
serew %  The stem of valve K extends down-
wardly centrally through chamber If in the
upper section of the stem of the valve L and
terminates in the lower portion of said cham-
ber. ' The lower-end of valve-stéen X' is: ex-
ternally serew -threaded and has mounted
thereon a nut B2, between which and the tc}:.
wall of chamber 1% iglocated a coil-spring K3,

confined upon the valve:stem. ' Spring I8 acts

70
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8s: k

inithe direction:fo retain valves K and Liin

their properirelafive position. . N represerits

ge

a guide for valve-stem K, said gnide beinglo- =

eated preferably as shown, next helow valve
K. The stem of valve K is provided with ex-
ternal annular shoulders K* K2, the one shoul-
der, K% abutting the under side of guide N,
and the other shoulder, K5, resting upon the
top of valve L wheii valve K is closed

+ By the eoustriictien hereinbefore described
[ it will be observed that the actuation of valve
L will necessarily accompany the actuation

of valve K, except when: valve 1. .is mechan-:

ically held toits seat, as will hereinafter: ap-
pear.  Guide Nis preferably of the construc-
tion shown, the same comprising an annular:
rim 7, 1estmrr upon bhoulder I{%.0f the stem
of \,ahe K, and arms. 7', declining down-

93
100
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wardly and outwardly fr om saidrim a,nd eon-

nected at their lower and outer énd by a rim
n?, that- engages the surrounding wall of cham-
ber a

By means of this’ construction it is* 110

obvious that the upward currents-of air and -

gas, upon opening valyes K and I, will strike
arms n’ of said guide N dnd be thereby di-
rected in dxﬂexent directions, resulting in a
more thoroughly commingling of the air and
gas.

The central member 2 of Valve-stem L',
that is vigidly secured to the upper tubular
ﬁxember of said stem at its lower end, termi-

nates, preferably, in a do*vnwazdly-tapermg
externally-serew-threaded hollow portion P,
slitted lonmbudm&lly, as at 14, and havm«'
mounted
clamps poxtxon ? upon the upperend of the
lower section 8 of the valve-stem, section 3
extending intcsection 2, asshown. Thelower
section 3 (see Fig. 1) of said valve stem ex-
iends downwarcly along the side of the en-
gine into & cor respondm" hole d’in the adja-
centx Dox or bearing D’ ¢f the engine-shaft.

Refemm?r now to the eduction side of the
engineg, (Qee Fig 1,) the cylinder opposite to
the loca‘u_onof the aivarnd ¥rsinduction valve
casing is latarally enlarged, as at ¢%, and pro-

11§ .

120

thereon ‘'a nut B, that secmely )
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vided with a lateral duct or passage-way «,
that is in open relation with the chamber of
the cylinder and is adapted to communicate
with an upright ehamber ¢ within casing «®,
said chamber a' being in open relation with
eduction port or pipe ¢'', Casing af, at the
upper end of chamber o', is provided with a
seat.a’ for a valve O, that is adapted to open
and close communication between duct or
Dassage-way o”and chamber ¢!. The valve-
stem O’ of valve O extends downwardly
through chamber o and through a corre-
sponding perforation a® in casing a®. Upon
valve-stem O, a suitable distance below cas--
ing o, is rigidly mounted a collar 02, between
which and the adjacent end of casing a8 the
valve-stem has confined upon it a coil-spring
03, that acts in the direction to retain valve
O in its seat. Valve-stem O' at its lower
end extends loosely through a guide O4, rigid
with the adjacent supporting leg or member
of the cylinder, and alove said guide has
slidably mounted thereon asleeve 0%, to which
is pivotally secured, as at Of, the arm of ec-
centric-strap p’, that embraces eccentric P,
rigid and preferably integral, as shown, with
-a spur-gear P, that is pivoted, as at I, to
any suitable support, such, for instance, as
of support-
ing legs or members A7, and meshes with a
pinion D? operatively mounted upon the en-
gine-shaft.

By the construction just deseribed it will
be observed that sleeve O° is elevated during
each rotation of eccentric p against rigid col-
lar 0% thereby and thereupon elevating the
valve-stem and lifting valve O off its seat.
A cushion Q, of leather, rubber, or any suit-
valve-stem be-
low collar.0% so that no appreciable noise is
occasioned by the actuation of sleeve O°
against said collar. :

A cyele of the engine involves four com-
plete strokes of the piston. The piston be-
ing at the extreine of its upstroke at the com-
mencement of acyele, (bothinduction-valves
and eduction-valve being closed,) upon the
suceeeding down or drawing stroke of the
Diston 4 partial or practical vacuum is cre-
ated in the cylinder above the piston, creat-
ing a suction ‘that will 1ift the induction-
valves K and 1. off their seats and cause the
mixed airand gas to flow into the cylinder,
(the eduction-valve O being meanwhile held
fo its seat by spring 0%.) " Fhe next succeed-
ing upstroke of the piston (second piston-
stroke in the cycle) will compress the mixed
charge above the piston, whereupon by an
electric spark, produced as hereinafter de-
seribed, the mixed aira gases are ignited,
resulting in the combustion or dilatation of
an expansive force directly
upon the piston. Just at the time the piston
commences the second upstroke or foprth
stroke of the cycle, upon the completion of

" the second downward stroke or third stroke

of the eyele that immedigtely follows the ex-
plosion of the charge, eduction-valve 0O, by
the mechanism hereinbefore deseribed and
operatively eonnected with the engine-shaft,
is opened, so-‘that the exploded or dilated
gases are discharged during the fourth or last
piston-stroke of the cycle, the mechanism for
opening the eduction-valve being so timerl
that it will perform its function at the proper
time. - - )

The eduction-valve being required to open
but once with every other rotation of the en-
gine-shaft, it follows that the diameter of
gear P of said eduction-valve-actuating mech-
anism is twice that of the driving-pinion.

The simplicity and efficiency of the mech-
anism employed for opening the eduction-
valve is quite apparent. .

The speed of the engine is controlled or
governed by partially or entirely cutting off
the supply of gas. Valve I,, that opens and
closes communieation between gas-receiving
chamber m and air receiving and mixing
chaimber a?, is adapted to be held -losed or
partially closed against any suction created

in the surrounding chamber by mechanism

operatively connected with the engine-shaft.
A preferable construction of said governing

mechanism comprises an eccentric R, (see-
Figs. 1 and 2,) loosely mounted upon the hub

of fly-wheel J. Said eccentric is provided
with a laterally-extending arm R, pivoted at
its outer end, as at R?, to oue of the spokes
or arms of the fly-wheel, preferably diamet-
rically opposite arm R'.” ‘Said eccentric has
a laterally-extending arm R? to which is at-
tached a spring R?, the other end whereof is
attached to one of the arms of the fly-wheel.
Said spring acts in the direction to retain the
eccentricin its normal position, the'eccentric
havingalaterally-extending weighted arm RS
rigid therewith. An eccentric-strap » em-
braces eccentric R and has an upwardly-ex-

tending arm ¢, pivotally secured at its outer, i

end to a collar L, slidably mounted on section’

3 of valve-stem L', a stiff coil-spring L4 being"

confined upo6n said section of the valve-stem
between collar L and any rigid member of
the stem below, such, for instance, as a lever
L5, rigidly mounted on the lower end of sec-
tion 3 of the stem. The arrangement of
parts is such that when the speed of the en-
gine-shaft becomes too great or.abnormal,
weighted arm RS, by means of the centrifugal
force developed in the weight of said arm,

‘will be moved to shift the eceentric in the di-

8o
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rection to move arm ' of the eccentric-strap .

todepressorholdsliding éollar L3, acting upon -

spring T# that in turn aets upon the stem-of
valve L, causing said vaive to be held closed
or partially closed, notwithstanding any sue-
tion created in the chamber surrounding the
valve, thereby redueing or cutting off the
supply of gas until the engine-shaft has again

125

130

attained itsnormal speed, when'the parts will -
automatically return to their normal position, .
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and valve L will be released subject to the
action of the suction intermittently ereated
in the chamber surrounding the valve.

. Referring lastly to the ineans employed

for producing the eleetric spavk toignile the
compressed charge above the piston, it will
be observed that the stem of valve K (sce
Fig. 3)is perforated longitudinally, as.at K¢,
and a wire orrod S extends through said per-
foration and is'bent laterally at its upper ex-.
tremity, as at S', a suitable distance above
\ Said wire or rod at its lower end
extends into a corresponding liole in the een-
tral section of stem of valve L and is secured
to said stem Dy means of serew I*. The lat-
crally-bent portion §' of said wire or rod, in

the normal position of the same, rests and

bears upon the inner end of a wire or rod T,
that extends centrally through a serew {into
duet a'.  Serew { extends centrally through a
sleeve ov annular plug?', that is serewed into
the correspondingly-threaded outer end of
duct or passage-way «'. The external diame-
ter of sleeve ¢’ is such, relative to the diame-
ter of screw/, as to form an annular chamber
P between said members.  Serew fis securely’
held in place by means of a disk of insulating.
material £, interposed between the inner end
of sleeve /" and the head of screw {, and by
means of a disk /! of insulating material abut-
ting annular shoulder &, formed by the annu-
lar head 75, in which the. outer end of said
sleeve ferminates. Insunlating-disk # nicely

fits the internal periphery of said head and

is securely held iu place against shoulder #
by means of a nut £, screwed onto the shank
of serew /, nut ¢ being of such size that when
secured in place it shall not make centact
with the head of sleeve or plug £, but shall
be sufficiently separated from the same to be
cleetrically insulated therefrom. Wire or
rod T extends centrally through said nut, and
in order that said wire or meniber shall be
rigidly held in place it-is preferably screw-
threaded where it extends through the nut,
as at 1", and engages a correspondingly-,
threaded perforation in said nut. Wire or
rod T is thus electrically inkulated from the
engine, and said wire -or rod at or nesdr its
‘outer end is electrically connected, by means:

" of wire U, (see Figs. 1and 3,) with the one ter-

55
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minal of a battery U. . The other terminal of
said battery is electrically connected, by
means of a wire U% with a contact U® secured
to (sce also Fig. 4) but insulated from, as at
U4, the supporting member of gear P of the

mechanism for opening the eduction-valve,

and adapted to be engaged at the proper time
by a revolving contact operatively connected.
with the. engine-shaft and.- clectrically con-
nected witly the engine, such, for instance, as
a lug or projection P% integral with gear P,
and thereby complete the electric circuit, the
complete eircuit being from the battery
through wire U? to stationary contact U,
thence thréugh revolving contact P?% through

theengingtowire orred S, and thence through |

insnlated wire or rod T and wire U’ to the
other terminal of the battery., - -

- Operatively mounted upon the cngine-
shaft, preferably next inside of thehub of fly-
wheel J, is a cam disk or wheel W, the cam

-or projection W’ whereof is adapted to'engage

and actuate lever I° and thereby turn valve-
stem I, to which wire or rod 8, ds already in-
dicated, is Tigidly secured, resulting in the

7¢

75

disconnocction of members S and T, causinga - -

break in tho clectric cireuit in case the cir-

cuit was complete and resulting in the pro-

_duction of an electrie spark and in the igni-

tion of the compressed charge of air and gases
within the eylinder. DBy the construction
shown members S and T'avill of eourse be dis-
connceted with each rotation of the engine-
shaft, but the eleectiic civcuit; it will be ob-
served, is only completed once in-a eycle of
the engine, and the arrangement of. parts is
such that the cireuit is closed immediately
npon thc compression of the charge within
the cylinder and just before member S is

-electrically disconnected from -member T.

The explosion of the mixed airand gases hav-

‘ing been effected, lever 15, and consegnently

valve-stein v’ and wire or rod 8, ave turned
back to their normal position by the action
of & coil-spring X, confined upon said stem
between and secured at'opposite ends to slid-
ing collar 1% and said lever, said spring be-
ing put under tension upoil the actuation of
lever 15 by cam or cam-wheel 1V,

Wire or rod 8 bearinyg, when the electric
cireuit is complete, upon insulated wire-or
rod. 1, as alrcady indicated, it follows that
member 8 will be clectrically disconnected

from member T with a snap, which not only

insures the producticn of an effective spark,

but maintains the rubbing-surfaces of said

contact devices clean and polished.
Revolving contact P? is adapted to become

electrically disconnected frém stationary.in-.

sulated contact U? immediately after the pro-
duction of the electric spark. . . .
Tateral enlargenmients a and o® of the casing

8o
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of the engine-cylinder and inclosing jacket -

at the top are each provided with a vertical

threaded borea'!,closed by a correspondingly- "

threaded plug Z. "Dy removing said plogs
access is had to the valve mechanism, &e.,
helow.
culiar connection of sections 2 and 3 of valve-

stem L/, hereinbefore described, the adjust--

ment of valve L is readily and conyveniently
effected. - : -

What I claim is— ) v

-1. Inagas-engine, thecombination with the
cylinder, two valve-casings rigid with each
other and located the one within the other, a
duet or passage-way adapted tdopen coinmu-
nication between the chamber of the outer-
valve casing and the chamber of the eylinder,

an air-induction port or passage-way opening:

115

I would also remark that by the pe- .

into the chamber of the outer-valve casing, a . .

gas-induction port or passage-way opening.
‘into the chambdy of tho inper-valve casing,
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of a valve for opening and closing communi-
cation between the chamber of the outer-
valve casing and chamber of the eylinderand
a valve for opening and closing communica-
tion between the chambers of the two valve-
casings, the valve of the outer-valve casing
having astem extending downwardly through
the inner valve, anut or rigid member on the
lower end of said valve-stem, a coil-spring
mounted on the stem between said rigid mem-
ber and the inner valve, and a shoulder on
said valve-stem adapted to abut the top of
the inner valve when the outer valve isclosed,
substantially as set forth.

2. Inagas-engine, the combination with the
eylinder, two valve-casings rigid with each
other and located the one within the other, a
duct or passage-way adapted to open commu-
nication between the chamber of the outer-
valve casing and the chamber of the cylinder,
an air-indnction port or passage-way opening
into the chamber of the outer-valve casing,a
gas-induction port or passage-way opening
into the chamber of the inner-valve casing,
of a valve for opening and closing communi-
cation between the chamber of the outer-valve
casing and chamber of the cylinder, and a
valve foropening and closing communication
between the chambers of the two valve-cas-
ings, the outer or upper valve having a down-
wardly -extending stem suitably connected
with the lower or innervalve, a guide for said
stem within the chamber of the outer-valve
casing, a shoulder on the stem for supporting
said guide, said guide comprising downwardly
and outwardly inclined arms connected at
their lower and outer ends by & rim engaging
the surrounding wall of the chamber of the
valve-casing, substantially as set forth.

3. Inagas-engine, the combination with the
gas-induction valve, and engine-shaft, of a
rotating member operatively mounted on said
shaft, an eccentric loose upon the shafi and
having an arm pivoted tosaid rotating mem-
ber, a weighted arm rigid with and extending
laterally of the eccentric, a spring acting in
the direction to retain the eccentric in its
normal position and suitable mechanism op-
cratively connecting the aforesaid valve with
the eccentric and adapted to hold the valve
closed or partially closed, the arrangement
of parts being such that when the speed of
the engine-shaft becomes too great or abnor-
mal the centrifugal force developed in the
aforesaid weight shall shift the eccentric
against the action of the aforesaid spring,
and cause the aforesaid valve-holding mech-
anism to perform its function, substantially
as set forth. v

4. Inagas-engine, the combination with the

- eylinder, valve-casing rigid with the eylinder,

gas-induction port or passage-way opening
into the chamber of said valve-casing, said
chamber being adapted to communicate with
the chamber of the cylinder, and a valve for
opening and closing said communication, said
valve being adapted to be opened by the sue-

ot

tion created by a vacuum or partial vacuum
in the eylinder, and having a stem extending
outwardly through the valve-casing, of the
engine-shaft, a fly-wheel operatively mounted

70

on said shaft, an eccentric loosely embracing .

the engine-shaft or hub of the fly-wheel, and
having a laterally-extending arm pivoted to
one of the spokes or arms of the fly-wheel, a
weighted arm rigid with and extending lat-
erally of the eccentric, a spring acting to re-
tain the eccentric in a concentric position, an
eccentric-strap embracing the eccentric and
connected with the aforesaid valve-stem in
such a manner, and the arrangement of parts
being such, that when the speed of the en-
gine-shaft becomes abnormal or too greatsaid
valve shall positively be held closed or par-
tially closed until normal speed of the shaft
is again attained, substantially as set forth.

5. In a gas-engine, the combination with an
upright cylinder a valve-casing rigid with
said cylinder, a gas-induction port or passage-
way opening into the chamber of said valve-
casing, said chamber being adapted to com-
municate with the chamber of the cylinder,
and a valve for opening and closing said com-
munication, said valve being adapted to be
opened by suction created by a vacuum or
partial vacuum in the cylinder, and having
a stem extending downwardly through the
valve-casing, of the engine-shaft, a fly-wheel
operatively mounted on said shaft, an eccen-
tric mounted on the hub of said wheel and
having a laterally-extending arm pivoted to
one of the spokes or arms of the fly-wheel, a
weighted arm rigid with and extending later-
ally of the eccentric, a spring acting to retain
the eccentric in its normal position, an eccen-
trie-strap embracing the eccentric and con-
nected with the aforesaid valve-stem in such
amanner and the arrangement of parts being
such that when the speed of the engine-shaft
Decomes abnormal or too great the aforesaid
valve shall be positively held closed or par-
tially closed until normal speed again obtains,
substantially as set forth.

6. In a gas-engine, the combination with the
gas-induction valve and valve-casing,the stem
of the valve extending outwardly through the
valve-casing, a sliding sleeve or collar on said
stem, fixed member on the stem outside of
said collar and a coil-spring suitably mounted
on the stem between said fixed member and
sliding member, of the engine-shaft, a fly-
wheel operatively mounted on the shaft, an
eccentric loosely mounted on the shaft or fly-
wheel hub and having a laterally-extending
arm pivotally connected with the fly-wheel, a
weighted arm rigid with and extending later-
ally of the eccentric, a spring acting to retain
the eccentric in its normal position, an eccen-
trie-strap embracing said eccentric and piv-
otally connected with the aforesaid sliding
member on the valve-stem, the arrangement
of parts being substantially as and for the
purpose set forth.

7. In a gas-engine, the gas-induction valve
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having a stem composed of three sections, the
lower section, at its upper end, extending into
a corresponding hole in the outer end of the
central seetion and said portion of the central
section being tapering outwardly, externally
screw-threaded, and engaged by a correspond-
ingly-threadéd nut securely clamping said
section onto the lower section, substantially
as set forth. »

3. In agas-engine, the combination with the
cylinder, two valve-casings rigid with the cyl-
inder and located the .one within the other,
an air-induction port communicating with the
chamber of the outer-valve casing, a gas-in-

from the engine, and electrically connected or -3
adapted to be electrically connected with the -~
one terminal of an electric battery, a non-in-
sulated conducting - piece -electrically con-
nected with the engine, extending into the-
aforesaid duct, terminating, within said duet,” -
in a laterally-extending member adapted to
bear upon the inner end of the aforesaid in-
sulated conducting-piece, and being rigidly
secured to the stem of one of the aforesaid
valves, the engine forming part or being 4¢
adapted to form a part of the electric circuit,
suitable means for actuating said valve-stem
to cause the non-insulated conducting-piece

to become electrically disconnected from the:~
insulated conducting-piece, engine-shaft and: -
suitable means operatively connected with"™
said shaft for turning said stem in the one-"
direction and suitable means for turning said °,
stem in the opposite direction, the parts being -
arranged substantially as and for the purpose 5
set forth. -

duction port communicating with the cham-
ber of the inner-valve casing, a valve for
opening and closing communication between
the chambers of said valve-casings, a duct or
bassage-way, o', closed at the outer end and
adapted to establish open communication be-
tween the chamber of the outer-valve casing

and the chamber of the eylinder, and a valve
for opening and closing said eommunication,
said valves being suitably connected with
each other and adapted to be opened by suc-
tion created by a vacuum or partial vacuum
formed within the cylinder, of an insulated
conducting piece or member extending into
said duct and supported by but insulated

In testimony whereof I sign this specifica-
tion, in the presence of two witnesses, this
22d day of December, 1892.

FRED C. OLIN.

Witnesses:

E. W. BARTHOLOMEW,
A. G. BARTHOLOMEW.




