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To all whom & may corneern:

Be it known that I, HINSDALE SMITH, a citi-

7en of the United States of Amerd 10&, and a|
resident of Springfield, in the county of Hamp-
denand State of Massaehusettg ,Jhaveinvented
certain new and useful Imprmfements in KEx-
ploswe-Gas Engines, of which the following

is a full, clear, and exact description.

This nwentlon relates to improvements in

explosive-gasengines of the well-known class
in which the reciprocating pistons have their
working strokes as driven by the explosion of
the gas wmted in the cylinders alternately—
each piston is positively

expelling the dead gas, moved forwardly again

to draw a new supply of gas into the cylmder s
i ;tended the novel devices being

and then again forwardly driven by the next
explosion of the gas. Inenginesof thischar-

acter usually the main or drwmﬂ* shaft of the

engine has two rotations to every working or
exploswu stroke of each piston, and it is re-
gquired that once in every two rotations of

the shaft an electric circuit will be made and |

broken to produce an igniting-spark in the

explosion-chamber or an extension or con-
tinunation thereof for each cylinder, and also.
once in each two turns of the shaft, but at a

different period from the said circuit closing
and breaking, the exhaust-valve will be posi-

tively opencd to permit seasonably the dis-
charge of the dead gas on the return stroke
of the piston following the working stroke
effected by the closing of the circuit Whm eby

the igniting-spark is mﬂ,de

The ob;ject of this invention is to provide:
o parts in common and which |

devices having
are of e;xtreme simplicity and cheapness of

construction for both producing the igniting-

spark at just the proper instant in the com-
plete operation of the engine and opemtuw
the exhaust-valve of the explmwe gasengine;

and theinvention consistsin the cmnbinatiou, ‘.
of the engine .

with both the exhaust-valve
and the contact member or part comprised in
the sparking-circuit, which contact member

1s mounted on arotatably-adjustablesupport,

of a device mounted on and rotatable bodily

with the main shaft or any suitable shaft of

the engine and also-axially movable and serv-
ing to alternately once during every two of
Its rotations make and break the circuit and

| inders of the
opposite and united by the intermediate cas-
ing @, in which is journaled the main and
crank shaft I3, understood as rotated in the
usual manner by the connection with the
| erank thereon of the pistons which work back

condult which,
in my aforesaid application for patent, has
~connection with-and forms continuations of

T jto,a1so open and then permit to be closed the
exhaust-valve; and the invention further-

more consists in the constructions and com-

after deseribed, and set forth in the claims.
The invention is illustrated in the accom-

_ﬁpanymo* drawings, in which—

Figure 1isasideelevation, with some parts

"broken away and in veiucal section, of the
central portion of a two-cylinder exploswe—

gas engine of substantlally the construction

| '1llustmted and deseribed in an application
for Letters Patent of the United States filed
by me May 17, 1399, Serial No. 717,124. Fig.
2 1S a central Veltledl section thmufrh the cas-
Ing at one side of the middle of the engine,

through which the main or crank shaft is ex-
o seen in ele-
Vatwn as viewed at right &mles to Tig. 1.

Fig. 5 is a-side view of the qmﬂ'le part thh

_opemtes the exhaust-valve and causes the
making and breaking of the sparking-circuit,
this part being understood as having made
half a rotation fmm 1ts position shown in I'g.

2 and also having been axially moved from

that position.

~Similarcharacters of referenceindicate cor-
responding parts in all of the views.

In the drawings, A A represent the two cyl-
gas-engine, arranged endwise

and forth in the cylinders.
C represents a common cylinder extension-
as explained and illustrated

the explosion-chambers of both the cylinders,

and d represents the chamber-inclosing eas-

ing having the ingress-port and valve seat

‘Openinn' b and the inlet-valve 0? and the ¢ir-

cult terminal v and ¢* within the casing d,
which is in communication withthe eyhndel

extension-conduit C, and in which casing the

spark 1s produced at the proper instant as

the engine runs to secure the explosion of the
gas which has been drawn into and com-

pressed within the eylinders and extension-
conduit C.

35

“binations of parts, all substantially as herein-

60

75

80

35

90.

05

100

I represents a second cylinder




1O

5

30

40

45

6o

"y

extension-conduit having connection in com-
mon with theouter ends of both the eylinders,
also as deseribed in my aforesaid application
for patent, this conduit having centrally
thereof the chamber-inclosing casing «? hav-
ing the valve-seat and outlet- port d 5@3‘[1110*
on which is the normally Spl‘ing-closed eX-
haust-valve d*,thedependingstem 530f which
is gunided in and plays through the tubular
valve-stem guide z, and has at its lower end
portion the shoulder or rest 55, reacting
acainst which is the valve-closing spring 7.

The lower extremity of the valve-stem 553
extends through an 11}91"51116 20 therefor in
the ¢y 1111(:111031 casing 22, formed as a partot
and extended outwardly beyond the central
hollow engine-body G, and in which casing
22 the e\tleml‘rj of the 111:51111 crank-shaft 1
15 located.

Splined to slide axially on the end of the
shaft B 1s the cam-disk I, 24 representing the
longitudinal spline or 1ib on the shaft and
25 the groove corresponding therveto., The
said disk IT is constructed with the two pe-
ripheral grooves 26 20, the courses of both
orooves for the oreater portmn thereof being
in parallel planes perpendicular to the axis
of the disk:; but atone side of the disk and as
shown in Fig. 5 in full lines and in Kig. 21n
dotted lines the said groovescross each other,
this appliance being in substance an endless
worm. The lower extremity of the exhaust-
valve stem, which preferablyis provided with
a swiveling-roller 59, engages in the aforesaid
double-crossing peripheral groove 20, and as
the shaftrotates because of such engagement
of the extremity of the valve-stem therein,
which stem, while having a rectilinear recip-
rocating movement in its guide z and 18 con-
strained against any lateral movement, is
first for one rotation of the shaft and disk in
the right-hand groove and in the next rota-
tion of the disk in the left-hand groove, suc-
cessively crossing from one to the other, 1m-
parts the endwise or axial reciprocating mo-
tion to the cam-disk I, and it 1s to be per-
ceived that in the left-hand groove 26 of the
cam-disk 1s the cam-surface 27, which rises or
is prominent beyondthe periphery of the bhase
of the groove and extends throughout about
one-half of the circumference of su ch groovein
which it 1s located, so that once in every two

rotations of the crank-shaft and the disk I ;|
the exhaust-valve stem 53 will be foreed ra- |

dially aslight distance relatively tothe length
of the shaft and the exhaunst-valve d* will for
the proper interval be held open for the ex-
haust of the cylinders. On the outer end
face of the cam-disk Ii is the comparatively
short face-cam 29, adjacent which is the con-
tact-plate or flat spring 30, which 1s sup-
ported on the inner end of the binding-post
32, From this binding-post an electrie wire
33 runs to connection with the inner spiral of
a well-known form of Rumkoif or spark coil
IR, the wire 33* continuing backwardly from
{he inner Spir fLI 1o a bmdmg-post 34, under-
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| stood as being a part of the engine casing or
body which 18 1n electrical Connectwn

through the journals for the crank-shatt L,
with said shaft; butitis understood thatthe
binding-post 3’> and the contact-plate are in-
Sulated from the engine-body and crank-
shaft by the bushing 35 of non-conducting
material. 53" 1*81)16%611‘58 the battery or gen-
erator. A ;‘380011(1 circuif, comprisingthe outer
spiral of the spark-coil R, the wires 56, and
for simplicity and convenience the conduit C,
which is a metallic continuation of the en-
oine-body, is provided, one of the terminals
v of this circuit being mounted on the bind-
ing-post 88, insulated at 39, while the other
terminal ¢* is supported in metallic connec-
tion with and by the casing . The cam-disk
H in every other rotation of the crank-shatt
B, owing to its spline conneection therewith,
and, furthermore, because of the engagement
in the double endles,&; worm-groove 20 thereof
of the extremity of the exhaust-valve stem,
is so moved endwise on the shaft as to bring
the end face-cam 29 into the plane of the ¢con-
tact-plate 30, whereby under the rotation of
the cam-disk the spark-circuit will be mo-
mentarily closed and so that the sparik-coil
R becomes so vitalized for the instant as to
establish a live circuit through the electrical
connection 36 and the aforesaid metallic parts
of the engine-body, which circuit upon be-
coming broken produces the spark between
the proximate terminals v 2° of this second
circuit for the explosion of the gas in the cyl-
inders and in the continuations thereotf, with
which the exhaust-valve chamber 1s 1n com-
mon communication.

“'he end-closing plate 40 tor the casing 22,
in which the endless-worm cam-disk 1s in-
closed, and upon which plate 40 the binding-
post 32 and contact-plate 32 are mounted, has
within 1ts edge and extending inwardly from
its inner face the annular flange 42, which
fits inside the open circular mouth of the cas-
ing 22 and is rotatable therein, said lange 42
having the peripheral groove 45, info which
the conical endsof the retaining screw-plugs
44 engage. Thus the cap-plate 40 1s rota-
table, whereby the binding-post and contact
50 earried thereby may have a special revo-
luble movement imparted thereto, as ocea-
sion may require, for adjustment, so that the
alternating contacts by the cam 29 on the
plate 30 may be earlier or later in the cycles
of the crank-shaft and cam-disk II for pro-
ducing the spark most nicely timed for the
perfect operation of the engine.

Thecap-plate 40 is provided with the radial
arm 43, which is construected for a spring re-
action to engage in and disengage from the
series of 11otches 16 propeﬂv 1'ela,twel} ar-

ranged, the said radial and spring yielding

arm 43 serving both as a means to turn the
cap-plate 40 to adjust the contact 50 less far
or farther around the path of the cam 29, as
desired, and as a detent or locking device [or
| the parts in their adjustments.
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IMaving thus described my invention, what

I claim, and desire to secure by Letters Pat-
ent, 18—

1. In a gas-engine, the combination with a
regularly-rotatable part orshaft of the engine,

a spark-produecing apparatus comprising a

contact member, and a rotationally-adjust-
able support on which said contact member
1s mounted, of a disk endwise movable on,

but rotating in unison with, said shaft pro-

vided with the double peripheral crossing
grooves, and having a projection or cam at
1ts end portion, a part having a fixed radial
relation to said disk and engaged in the said

ogroove thereof, whereby is effected under the

rotation of said shaft and the disk therewith,
the axial reciprocatory motion of the disk, so

that on every other rotation of said disk said
projection at the end thereof is brought into
the plane of and impinges on said adjustably-

supported contact member to make and break

the igniting-spark circuit, substantially as

desecribed.

2. In a gas-engine, the combination mth a
Y ewulm ly-l otatable partorshaft of theengine,
and a spark-prod ucing apparatus comprigin o

a contact member 50, and a rotationally-ad-

justable support 40 on which it is mounted,
of a disk endwise movable on, but 10tat1nﬂ'

in unison with, said shaft, plowded with the |

double peripheml and crossing grooves, hav-
ing the peripheral cam 27, and provided with
a projection or cam 29 at its end portion, the

exhaust-valve of the engine provided with the

valve-stem which while endwise movable has

a fixed radial relation to said disk and en- |

gages in the said groove thereof, whereby is

cffected under the rotation of the shaft and |

G

the disk therewith, the axial reciprocatory
motion of the disk insuring on every other
rotation of said disk, respectively and prop-

erly timed, the operation endwise of the valve-

stem, and the placing of said projection 29 in
the plane of, and for impingement on said
contact member to make and break the ignit-
1110-spa1k cireuit.

3. Inagas-engineof the character deseubed
the combmabmn with the exhaust-valve, the
shaft B, and the engine-body having the out-
Wald]y-openmfr cyhnducal casing 22, pro-
vided with the guiding-aperture 20 and with-
in which casing the extremity of said shaft
protrudes, the exhaust-valve, the exhaust-

| valve stem guided for a reciprocatory move-
{ ment through said aperture 20 axially in re-

lation to the shatt, the disk splined and end-

wise movable on the end portion of the shaft,

having the crossing peripheral grooves _111
which the extremity of the valve-stem engages
provided with a peripheral cam for imparting
an endwise thrust to the valve-stem, and hav-
ing the endwise projection 29, the cap-plate
40 rotationally adjustably mounted on and
closing the end of said eylindrical casing 22,
and having the yielding lever-arm 43 engag-
ing said noteches 46, spark-producing appli-
ances having a contact member 30 supported
on said rotationally-adjustable cap-plate, and
with which said projection 29 coacts, all sub-
stantially as described.

Signed by me at Springfield, Massachusetts,
this 13th day of May, 1899

HINSDALE SMITII.

Withesses:
WM. S. BELLOWS
M. A. CAMPBELL.
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