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To all whom it may concern.:

Be it known that I, JOEN W. RAYMOND, a
citizen of the United States; residing at Ra-
cine, county of Racine, State of Wisconsin,
have invented a certain' new and useful Im-
provement in Gas-Engines; and I declare the
following to be a full, clear, and exact de-
scription of the invention, such as will enable
others skilled in the art to which it pertains
to make and use the same, reference being
had to the accompanying drawings, which
form a part of this specification.

My invention relates tonew and useful im-
provements in gas or vapor engines which
are designed for operation by the explosion
of gas or the vapors of petroleum; and my
said invention relates more particularly to
an improved form of igniting device for pro-
ducing the desired explosions of the gas or
vapor at a desired period in the stroke of the
piston.

My said invention consists in the matters
bereinafter described, and pointed out in the
appended claims.

In the accompanying drawings, illustrat-
ing my invention, Figure 1 is a longitudinal

-sectional view of the ignition device, taken on

line 1 1 of Fig. 2. Fig. 2is an inner end ele-
vation of the same. Wig. 3 is a transverse
vertical sectional view of the same, taken on
line 3 8 of Fig. 1. Fig. 4 is a vertical sec-

tional view of a cylinder provided with my

-Improved ignition device and showing in

section and partly broken away the gas or
vapor supply chamber, together with the
valve for governing said supply. Fig. 5 is
an inverted plan view of the main distribut-
ing-valve with one electrode secured thereto.
The objects of my invention are to provide
an improved form of ignition device which
shall be positive in its operation and which
will admit of a ready adjustment without re-
moval from the cylinder, and to provide an
ignition device one member or element of
which carries one electrode adapted for con-
tact with the electrode carried by a moving
part, said device being so constructed as to
admit of a ready adjustment while the en-
gine is in operation, so as to present a new
surface or portion of the electrode carried
thereby for contact with the moving electrode.
- A further object of my invention is to pro-

| vide an improved ignition device in which

the moving electrode is capable of ready ad-
justment, so as to make contact with the
other electrode at any desired period in the
stroke of the engine-piston, so as to produce
the desired explosions of gas or vapor at any
desired period in said stroke.

A further object of my invention is to pro-
vide an ignition device in which all of the
springs for holding and returning the sta-
tionary electrode to its normal position after
the moving electrode has passed the same
are located wholly without the cylinder and
outside of the influence of heat developed by
the explosions of gas or vapor within the cyl-
inder, so as to enable said springs to retain
their temper and strength, and thereby in-
sure a satisfactory operation of the ignition
device.

A still further object of my invention is to
provide, in connection with the cylinder, the
ignition device, the gas or vapor supply
chamber and its regulating-valve, and suit-
able means for closing the communication
between said supply-chamber and the inlet-
port which communicates with the cylinder,
S0 as to enable the ignition device to be re-
moved from the cylinder and a new electrode
secured thereto without stopping the motion
of the engine. , )

Referring by letter to said drawings, A des-
ignates a suitable cylinder within which a
piston B is fitted, said cylinder and piston
being of any desired or convenient form of
construection.

Upon the upper end of the cylinder A is

55

6o

65

70

8o

8s

secured a chamber-head C, having induction .

and eduction ports for gas or vapor of sub-
stantially the construction illustrated in my
prior patent, No. 491,855, and granted to me
on the 14th day of February, 1893, the induc-
tion-port ¢ thereof being connected with a
main supply-chamber D, which latterin turn
communicates with any suitable or desired
source or supply of gas or vapor.

Within the upper part of the chambered
head Cis provided a suitable valve-seat E,
within which is fitted a main distributing-
valve I, having a hollow stem e, which ex-
tends upward through bearings in said head,
and upon the upper end of which is secured
a suitable gear-wheel F for communicating a

90

95

100




o

5

20

25

30

35

40

45

50

55

6o

65

2 588,507

Totary motion to said stem and valve. ~One

or more ports may be provided in said valve
adapted to successively register with the in-
duction and eduction porfs in the cylinder-
head, the induction-port, however, being the
only one illustrated in the drawings.

In practice I find that a single port or open-
ing E? in the main distributing-valve is suf-
ficient for the purposes of receiving the charge
of explosive gas or vapor through the induc-
tion-port ¢ and permitting the escape of the
exploded gas or vapor through the eduction-
port, and, as shown in Fig. 5, I prefer to con-
struct said valve E’ with but one port.

The upper face of the valve E'is conven-
iently constructed on a suitable incline and
is closely fitted to a correspondingly-shaped
under surface of the valve-seat E, said parts
being conveniently fitted together with a
“ground joint.”

A suitable stem G extends vertically
through a tubular stem e of the main distrib-
uting-valve and is provided at its lower end
with a cone-shaped enlargement g, fitted with-
in a tapered cone-shaped bearing g’ in the
central lower face of the main valve E', as
shown, said cone-shaped enlargementextend-
ing sufficiently below the main valve to adapt
it for connection with one electrode of the ig-
nition device. ‘

As illustrated in Figs. 4 and 5 of the draw-
ings more particularly, a transverse aperture
¢?is formed in said enlarged lower end of the
stem G, and an electrode II, provided with a
suitable shank R, is secured thereto by hav-
ing its said shank engaged within said aper-
ture conveniently by a set-serew I/,

Upon the upper end of the stem G is con-
veniently secured a suitable collar I, arranged
to rest upon the upper end of the tubular
stem e of the main distributing-valve, and a
lock-nut I' has a screw-threaded engagement
with said upper end of the stem G and is
adapted to be turned down upon said collar
1, so as to firmly lock the tubular stem e and
the stem G together in their adjusted posi-
tions. Upon the extreme upper end of said
stem G is provided a suitable hand-wheel I?,
rigid upon said stem. It follows from this
construction that in order to adjust the stem
G so as tobring the electrode H, carried there-
by, to a desired position with respect to the
main distributing-valve the lock-nut 1' may
be loosened and the stem, together with said
electrode, adjusted to the desired position by
means of the hand-wheel 1%, when the parts
may be again securely locked together in
their adjusted positions by tightening said
lock-nut I'.

Beneath the collar Iand interposed between
the same and the upper side of the gear-wheel
T is a suitable spring J, which serves by its
upward pressure to hold the valve E' satis-
factorily against its seat, while at the same
time permitting a free rotation thereof. It

follows also that in order to adjust the elec-
trode H with respect to the stem G it is only

necessary to loosen the said screw R/, when
the shanik 7 of said electrode may be adjusted
within the aperture in the projecting end of
the stem, so as to bring the electrode to the
desired position.

1 will now proceed to describe the other
part or member of the ignition device. This
device isillustrated more particularly in Figs.
1 to 3, inclusive. As shown in said figures,
the said device comprises a suitable bushing
K, screw-threaded at one end, as at %, and
adapted for engagement with a correspond-
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ingly-serew-threaded aperture in the side wall 8o

of the cylinder-head C. Within said bush-
ing is located a sleeve L, provided at one end
with an annular flange or collar [, and at its
other end screw -threaded for engagement
with a suitable nut I'. The outside diame-
ter of the sleeve L is made sufficiently less
than the bore of the bushing to permit the
introduction of a filling ' of insulating ma-
terial—such, for instance, as mica—to effec-
tually prevent electrical contact between said
bushingand said sleeve. Theinsulating ma-
terial is carried outward between the ends of
the bushing and the annular collar or flange
1 and the nut I/, as indicated at 7, and a suit-
able washer L2 is interposed between the nut
I’and the end of said insulating-body to pre-
vent abrasion of the insulating-body when
the nut I’ is screwed onto the threaded end
of the sleeve L. It follows from this con-
struction that the bushing K and the sleeve
L may be firmly secured together by means of
the nut L/, the latter being serewed foreibly
against the washer L2, and the latter in turn
crowded against the insulating-ring?. Asec-
ond sleeve M, of smaller diameter than the
bore of the sleeve L, is arranged within said
latter sleeve and is provided adjacent to its
inner end with an annular shoulder m, being
screw-threaded at its outer end for engage-
ment with a tubular housing M’', as shown.
The inner sleeve M is insulated from the
sleeve L by means of a suitable filling or body
m' of insulating material, terminating at its
opposite ends in annular flanges or rings m?
m?, and a suitable washer m?® is interposed be-
tween the inner end of the tubular housing
M’ and the outer one of the said insulating
rings or flanges. By this construction the
sleeve M isadapted to be firmly secured within
the sleeve L,while being at the same time
effectually insulated therefrom.

The sleeve M is suitably shaped upon its
inner end to extend for a suitable distance
inside the cylinder-head, being conveniently
provided with the extension M* (Shown in
Figs. 1 and 4.) ‘

A suitable stem N is fitted within the bore
of the inner sleeve M and terminates at its
inner end in a suitable enlargement 7, which
is slotted, as shown in Figs. 1 and 2, for the
reception of an electrode or contact device
N’. “The cleft end of the stem is adapted to
be secured upon the outside of the electrode
or contact device N' by means of a suitable
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clamping-serew 7' in the manner shown. As’

shown in Fig. 1 of the drawings, the enlarge-
ment upon the inner end of the stem N is
conveniently beveled or cone-shaped where
it engages with the inner end of the sleeve M
and is conveniently fitted to a seat n? in the
inner end of said sleeve, said fitting being
made, preferably, by means of a ground joint,
80 as to insure a perfectly tight fit between
said parts. A suitable collar N? is secured
to the outer end of the stem N, and a spring
7?2 is interposed between said collar and the
outer end of the sleeve M, said spring serv-
ing to exert an outward pressure. upon the
stem N, so as to keep the joint between the
enlarged inner end of said stem and the inner

-end of said sleeve always tight and prevent

any leakage of gas or vapor or of the products
of combustion of the same around said stem.
- The outer end of the stem N is made angu-
lar in form for engagement with a suitable
spring O, said outer extremity of the stem
being conveniently flattened, as at 0. The
spring O is conveniently of spiral form and

is secured at one end within the housing, be--

ing shaped at its inner end so as to embrace
the angular extremity of the stem N. It fol-

Tows from this construction that the stem N

may be rocked or oscillated somewhat within
the sleeve M, and that when freed the spring
O will return said stem and the electrode car-
ried thereby to their normal positions.

When the bushing K is in position within
the aperture in the cylinder-head, as shown
in Fig. 4, and the parts have been properly
adjusted, it will be seen that the electrode N’
carried by the stem N will codperate with the
moving electrode II, which is carried by the
stem G, to form electrical contact between
said electrode at each rotation of the valve
and said stem G. It will also be seen that
by the rotation of said valve and stem and
the consequent circular motion of the elec-
trode H said electrode will be brought into
engagement with the electrode N’, so as to
rock or oscillate said electrode, together with
the stem N, and that as soon as said electrode
H has passed over the end of the electrode
N'the spring O, which engages with the outer
end of the stem N, will instantly return the
electrode and the stem to their normal posi-
tions. This breaking of the electrical con-
tact between said electrodes serves to produce
the spark forigniting the charge of explosive
gas or vapor at each rotation of the main
distributing-valve. It will of course be un-
derstood that one terminal of an electric cir-
cuit which conveniently includes a spark-coil
is connected electrically with the stem N and
thus with the electrode N', while the other
terminal of said cireuit is similarly connected
with the stem G or the electrode H through
the medium of the metallic body of the en-
gine.

As a further and separate improvement
and in order to provide for the accurate ad-
justment of the stem N and the electrode N’,

carried thereby, I prefer to construct the
housing M’ in two parts, the outer end of said
housing being formed by a suitable collar M3,

- which has an adjustable engagement with the

main part M’ of said housing, the spring O
being secured at its outer end to the interior
of said collar. A suitableslot o' is formed in
the main part M’ of the housing, asindicated

more particularly in Fig. 3, and suitable -

screw-threaded apertures o? o® are formed in
opposite sides of the collar M® By this con-
struction when it is desired to adjust the stem
N and the electrode N’ so as to bring said
electrode to a particular position with respect
to the moving electrode H, so as to insure
proper electrical contact between the same at
each rotation of the main distributing-valve,
the collar M® may be adjusted to the precise
position necessary to insure the desired re-
turn of said stem and electrode to the proper
position for contact with the movingelectrode,
when said collar may be secured in its ad-
Jjusted position by means of a set-screw O,
passed through said slot o’ and engaged with
one of the screw-threaded apertures 0?in said
collar. The electrode N' is preferably made
80 as to extend outward at its opposite ends
considerably pastthe slotted end of the stem,
80 that either end of said electrode may be
arranged to contact with the moving elec-
trode, as may be desired. By this construe-
tion I am enabled in case one end of the elec-
trode N’ should become worn or otherwise
damaged by continued use to readily and
quickly adjust the device so as to bring the
other end of ‘said electrode into position .for
use, it being only necessary, in order to effect
said adjustment, to remove the set-screw O’
and to invert the position of the collar MS3.
This adjustment, it will be seen, will produce
a half-rotation of the stem N and the elec-
trode N', thereby bringing the other end of
said electrode into position for use.

Any suitable means may be provided for
satisfactorily connecting the terminal of the
electric circuit with the stem N and the elec-
trode N'—such, for instance, as shown in the
drawings—in which suitable apertures o® o3
are provided in the collar M® for the recep-
tion of the end of an electric wire, said wire
being conveniently secured within a desired
one of said apertures by means of a suitable
binding-screw O3
vert the electrode N’, the electric wire may
be removed from engagement with one of
said aperfures, so as to render the collar M?
freely revoluble, when after the adjustment
of said collar said electrical connection may
be readily made with the opposite one of said
apertures, By this construction I am en-
abled to provide an improved form of igni-
tion device for producing the spark which ig-
nites the charge of explosive gas or vapor,
which device is capable of ready adjustment
while the engine is in motion in order to in-
sure & more accurate operation of the igni-
tion device or in order to adjust the electrode

‘When it is desired to in-
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so as to presentanew wearing-surface, in case
one surface thereof has become worn, with-
out stopping the operation of the engine.

As a separate and further improvement I
prefer to provide a suitable valve P for clos-
ing the inlet-passage which leads from the
supply-chamber D to the inlet-port ¢ of the
eylinder-head, so as to enable the supply of
explosive gasor vapor to be shut off from the
cylinder in order that the bushing which car-
ries the electrode may be unserewed from the
cylinder-head and the electrode either ad-
justed upon the stem or removed, in case it
has become worn, and replaced by a new elec-
trode. Thisvalve P is conveniently provided
with a serew-threaded stem p, which extends
outward through a correspondingly-threaded
bearing in the casing and is provided upon
its extremity with a suitable hand-wheel I,
by means of which said valve may be readily
operated toopen or close said supply-passage.

As a separate and still further improve-
ment I prefer to provide a valve for control-
ling the supply of explosive gas or vapor to
the chamber D by means of a suitable gov-
ernor mechanism, and to this end I construct
said regulating-valve in substantially the
manner shown in Fig. 4 of the drawings. In
said figure I have illustrated the supply-
chamber D as communicating at its upper
end with a tubular connection D’,which leads
from a suitable source of supply of mixed air
and vapors of petroleum, while the lower end
of said chamber is shown as connected by a
pipe D? with a source of mixed gas and air.

In practice I sometimes build my improved
engines for operation either by means of
mixed coal-gas and air or the vapors of pe-
troleum, and in such cases both the connec-
tions D' and D? are provided upon the sup-
ply-chamber D. Within said chamber D, I
provide a suitable tubular shell or casing Q,
having a series of small apertures or ports
q q therein, the interior of said casing com-
municating with the source of supply of ex-
plosive vapor or gas and said ports or aper-
tures leading from the interior of said casing
to the supply-chamber D. A tubular valve
R is fitted within the casing Q and is provided
with annular ports » r, adapted to permit,
when the valve is in the position shown in
Fig. 4, the explosive gas or vapor to pass from
the interior of the tubular valve through said
ports 7 r and the ports or apertures ¢ ¢ in
the valve-casing, and thus to enter the sup-
ply-chamber D.

The valve R .is mounted upon a suitable
actuating-stem S, which is adapted for con-
nection in a familiar manner with any suit-
able form of governor mechanism. The an-

nular ports in the valve R are made of some-
what greater width than the apertures or
ports ¢ ¢ in the casing @ and are so disposed
as to cause said ports to suceessively uncover
said apertures as the valve is adjusted up-
ward, the uppermost row of said apertures
being first partially uncovered before the

next row of said apertures begin to open, and
the second row of said apertures being cor-

| respondingly uncovered inadvance of the suc-

ceeding row of said apertures, and so on. In
the particular construction shown in the
drawings I have illustrated said valve-casing
as provided with three sets or rows of the
ports or apertures ¢ g, the tubular valve R
being provided with but two of the annular
ports r 7, and said valve being made of such
length that when it is at its highest point, as
in the drawings, its lower edge will rest above
the level of the lower series of ports or aper-
tures ¢ . By this construction of the regu-
lating-valve and its casing I am enabled to
insure a very accurate and satisfactory gov-
ernment of the supply of explosive gas or va-
por to the cylinder, the movements of ‘said
valves being regulated in a familiar manner
by means of a governor mechanism, and the
supply of explosive gas or vapor being dimin-
ished as the speed of the engine increases
and increased when the engine slows down
under load.

By the particular construction of the valve
and casing described with a series of rows of
apertures or ports for the passage of the ex-
plosive gas or vapor and the ports in the
valve so arranged as to successively uncover
said rows of ports or apertures a much more
accurate regulation of the supply of the ex-
plosive gas or vapor is obtained than would
be possible if all of the ports were arranged
to be uncovered simultaneously, it being un-
derstood, of course, that when a very small
amount of the gas or vapor is required, as
when the engine is running with a very light
load, the valve would be adjusted so as to
only partially uncover one or more of the
rows of apertures or ports in the valve-casing,
the remaining rows of said apertures or ports
remaining closed until such time as a greater
volume of explosive gas or vapor is required.

- By my improved construction of the igni-
tion device I am enabled to provide a very
satisfactory form of such device in whichall
of the springs for controlling the movements
of the electrode are located upon the outside
of the cylinder and outside of the influence
of the heat generated by the explosions of
the gas or vapor within the cylinder. By
this means I am enabled to use springs of
tempered metal for an indefinite length of
time and said springs remain practically un-
influenced by the heat of the explosions with-
in the cylinder, thereby retaining their origi-
nal strength and serving to satisfactorily op-
erate the ignition device.

By the described arrangement of the oscil-
lating igniter with the retracting-spring lo-
cated upon the outside of the cylinder-head,
the outer end of the stem which carries the
electrode, as well as said spring, remains al-
ways in plain sight, so that the engineer or
attendant may readily ascertain at any time
whether the oscillating electrode is operating
satisfactorily, as if it is the movements of
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the outer end of said stem and the spring will
be plainly visible.

Having thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent of the United States, is—

1. In a gas-engine, the combination with
the cylinder and a rotary distributing-valve
adapted for operation by a moving part’ of
the engine, of an electrode carried by said
valveand adjustable thereon, and electrically
connected with one terminal of an electric
circuit, and a second electrode extending
through the cylinder-wall and in electrical
connection with the other terminal of said
circuit, and mounted upon an oscillating
stem and adapted for yielding engagement
with said first-mentioned electrode at a pre-
determined period in the rotation of said
valve, substantially as described.

2. In a gas-engine, the combination with
the cylinder and a rotary distributing-valve
adapted for operation by a moving part of the
engine, of an electrode carried by said valve
andadjustable thereon, and having electrical
connection with one terminal of an electric
circuit, an oseillating stem extending through
the cylinder-wall but insulated therefrom,
and in electrical connection with the other
terminal of saild circuit, and an electrode
carried by said stem and adapted for yield-
ing engagement with the first-mentioned
electrode at a predetermined period in the

rotation of said valve, substantially as de-

seribed.

3. In a gas-engine, the combination with
the cylinder and a rotary distributing-valve
adapted for operation by a moving part of the
engine, of an electrode carried by said valve
and adjustable thereon, and having electrical
connection with one terminal of an’ electric
circuit, an oscillating spring-controlled stem
extending through the eylinder-wall but in-
sulated therefrom, aud in electrical connec-
tion with the other terminal of said circuit,
and an electrode carried by said stem and
adapted for yielding engagement with the
first-mentioned electrode at a predetermined
period in the rotation of said valve, substan-
tially as described.

4. In a gas-engine, the combination with
the cylinder and a rotary distributing-valve
adapted for 6peration by a moving part of the
engine, of an electrode carried by said valve
and adjustable thereon, and electrically con-
nected with one terminal of an electric cir-
cuit, a bushing or sleeve extending through
the cylinder-wall, an oscillating stem mounted
therein buf insulated therefrom, and carrying
upon its inner end an electrode for yielding
engagement with the first-mentioned elec-
trode, said stem being eléctrically connected
with the other terminal of said circuit and a
spring located outside of the cylinder and op-
eratively engaged with said bushing or sleeve
and said stem for returning said stem and the
electrode carried thereby to their normal po-
sitions after the contact between the elec-

(74

trodes has been broken, substantially as de-
scribed.

5. In a gas-engine, the combination with
the eylindér and a rotary distributing-valve
adapted for operation by a moving part of the

70

engine, of an electrode carried by said valve -

and electrically connected with one terminal
of an electric circuit, a bushing or sleeve ex-
tending through the cylinder-wall, an oscil-
lating stem mounted in said sleeve but insu-
lated therefrom, and connected with the other
terminal of said circuit, an electrode upon
the inner end of said stem adapted for yield-
ing engagement with the first-mentioned
electrode, a suitable spring for returning said
stem and said electrode to their normal posi-
tions, and suitable means having operative
engagement with said bushing or sleeve and
said stem for axially adjusting said stem so
as to bring said electrode to a desired position
within the cylinder, substantially as de-
scribed. :

6. In a gas-engine, the combination with
the eylinder and a rotary distributing-valve
adapted for operation by a moving part of the
engine, of an electrode carried by said valve
and electrically connected with one terminal
of an electrical circuit, a bushing or sleeve
extending through the eylinder-wall, an osecil-
lating stem mounted in said sleeve but insu-
lated therefrom, and connected with the other
terminal of said cireuit, an electrode upon
the inner end of said stem adapted for yield-
ing engagement with the first- mentioned
electrode, a suitable spring for returning said
stem and said electrode to their normal posi-
tions, and suitable means having operative
engagement with said bushing or sleeve and
said stem for axially adjusting said stem so
as to bring said electrode to a desired position
ortoinvert said electrode within the cylinder,
substantially as described.

7. In a gas-engine, the combination with
the eylinder, a rotary distributing-valve car-
rying an adjustable electrode electrically con-
nected with one terminal of an electric circuit,
of an oscillating stem extending through the
cylinder-wall and having removable engage-
ment therewith but insulated therefrom, and
connected with the other terminal of said cir-
cuit,and an electrodeforyielding engagement
with the first-mentioned electrode,and adjust-
ably and removably engaged with the inner
end of said stem, substantially as deseribed.

8. In a gas-engine, the combination with
the eylinder, a rotary distributing-valve and
an electrode carried thereby, of a suitable
bushing or sleeve removably engaged within
anaperturein the cylinder-wall, an oscillating
stem mounted in said bushing hut insulated
therefrom, and carrying upon its inner end
an electrode adapted for yielding engagement
with the first-mentioned electrode, a snitable
housing upon the outer end of said bushing
or sleeve, a spring within said housing oper-
atively connected with said stem, and suit-
able means for adjusting said spring within
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the housing to normally return the stem to-
gether with its electrode to a desired position,
substantially as described.

9. In a gas-engine, the combination with
the cylinder, a rotary distributing-valve and
an electrode carried thereby, of a bushing re-
movably engaged within an aperture in the
cylinder-wall,asleeve within said bushing but
insulated therefrom, an oscillating spring-
controlled stem mounted within said sleeve
and carrying uponitsinner end asuitable elec-
trode adapted for yielding engagement with
the first-mentioned elecirode, a housing upon
the outer end of said sleeve, and a suitable
device operatively connected with said hous-
ing and said stem for adjusting the latter to-
gether with its electrode to a desired position
or-inverting said electrode within the eylin-
der, substantially as described.

10. In a gas-engine, the combination with
the eylinder, and a rotary distributing-valve
having a hollow stem, of a second stem fitted
within said hollow stem and axially adjust-
able therein, an electrode having an adjust-
able and removable engagement with the in-
ner end of said stem, and an oscillating stem
extending through the cylinder-wall and car-
rying a second electrode for yielding engage-
ment with the first-mentioned electrode, sub-
stantially as described.

11. In a gas-engine, the combination with
the cylinder, the distributing-valve and an
electrode adjustably and removably secured
thereto, and a second electroderemovably en-
gaged within an aperture in the cylinder-wall,
of a supply-chamber for an explosive gas or

" vapor, a porb or passage leading therefrom to

40

45
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the cylinder, and a suitable shut-off valve
adapted for operation by hand for closing said
port or passage, substantially as and for the
purpose described.

12. In a gas-engine the combination with
the cylinder, the distributing-valve and the
ignition devices, of a supply-chamber for ex-
plosive gas or vapor,a valve-casing interposed

. between said chamber and a source of supply

of said gas or vaporsaid casing being provided
with a plurality of ports or apertures for the
passage of said gas or vapor, and a regulat-
ing-valve having operative engagement with
said casing and adapted for actuation longi-
tudinally by a governor mechanism, and pro-
vided with a plurality of ports or openings
adapted to successively uncover the ports or

apertures in said casing, substantially as and
for the purpose deseribed. '

13. In a gas-engine, the combination with
the cylinder, the distributing-valve and the
ignition devices, of a supply-chamber for ex-
plosive gas or vapor,a valve-casing interposed
between said chamber and a source of supply
of said gas or vapor,said casing being provided
with a plurality of annular rows of apertures
or ports for the passage of said gas or vapor,
and a regulating-valve operatively engaged
with said casing and adapted for actuation
longitudinally by a governor mechanism, and
provided with a plurality of annular ports or
openings adapted tosuccessively uncover said
apertures or ports in said casing substan tially
as and for the purpose described.

14. In a gas-engine, the combination with
the cylinder or combustion-chamber thereof,
of a moving electrode within the said eylin-
der or combustion-chamber actuated by a
moving partof the engine, a bushing or sleeve
extending into the combustion chamber or
cylinder, an oscillating stem extending
through said bushing orsleeve, and provided
adjacent to its inner end, with a bearing-
shoulder for engagement with the end of the
sleeve,an electrode upon the inner end of said
stem adapted for yielding engagement with
the first-mentioned electrode, a spring for re-
turning said oscillating stem and its electrode
to their normal positions after contact of said
electrodes has been broken, and a retractile
spring engaged with said stem for holding the
shoulder thereof to its seat upon the sleeve,
substantially as described.

15. In a gas-engine, the combination with
the cylinder or combustion-chamber thereof,
and an oscillating electrode extending into
said cylinder or chamber, of a suitable stem
or carrier also extending into said cylinder
or chamber and adapted for actuation by a
moving part of the engine, and an electrode
or contact device adjustably and removably
engaged with the inner end of said stem or
carrier, and adapted for engagement with the
first - mentioned electrode, substantially as
described.

In testimony whereof I sign this specifiea-
tion in the presence of two witnesses.

v JOHN W. RAYMOND.

Witnesses: :

Joan K. WILES,
II. J. ROGERS.
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