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To all whom it may concermn:

| tween the collar formed on the bearing 26 and

Be it known that we, ARTHUR ADELBERT | the collar 27, formed on the end of said valve-
TKARCHER and DOUGLASS EUGENE KARCHER, | rod. |

~ citizens of the United States, residing at In Fig. 2 the governor 28 of the ordinary

¢ Lyons, in the county of Ionia and State of | ball type is mounted upon the rod 30 and 18 355

Michigan, have invented certain new and use- actuated from the main shaft 3 by the pulleys

ful Improvements in Sparking Igniters for | 29 and 9. The rod 30 passes in a semicircu-

Explosive-Engines, of which the followingis a |:1ar bend beneath the cylinder 1 and is con-

specification. S nected to the cateh 31, mounted upon the

ro  Ourinvention relates to gas or gasolene en- | bearing 26. The catch 31 is adapted to en- 60
oines of the single-acting four-cyele compres- ; oage the collar 32 upon the valve-rod 13 in the
sion type; and our improvement therein con- manner hereinafter described. .
sists in the meansherein shown and described ] In Fig. 3 the igniter-stem 35 passes th rough
for actuating and eontrolling the exhaust and | the side of cylinder 1, being mounted in the

15 the explosion of gas or gasolene in the cyl- | bearing 36 and having a semirotary move- 65
inder S ‘ment therein, as hereinafter more fully ex-

In the accompanying drawings, Figures 1 plained. | | o
and 2 are views in side elevation and in plan, | The collar 37 is integral with the bearing
respectively, of the entire engine. Fig. 3 is |- 36 and carries the L-shaped tongue 38. ‘L'he

20 a detailed view in perspective, on a larger | collar 39 is mounted upon and rotates with 7o
scale, of the means for causing and regulat- ‘the igniter-stem 35 and 18 furnished with the
ing the spark in the eylinder. Fig. 41isa side I shoulders 40 and 41. The spring 42 1s at-
view of the cam which actuates and controls | tached to and compressed between the shoul-

- the valve-rod. - -- der 41 and the L-shaped tongue 38. The col-

2z InFigs.1and 2 the cylinder 11is secured to | lar 43 is attached -to and rotates with the 75
thebase 2. The main shaft 3, mounted in the igniter -stem 35. The igniter - catch 44 18 |
bearings 4, is rotated by the cranks 5, piston- | mounted upon the igniter-stem 35, fitting into
rod 6, and trunk-piston 7. Only one of the \ the collar 43 in such manner as to have a lim-
two fily-wheels 8 is shown. The gear-wheel | ited semirotation in connection therewith.

30 10, mounted upon and rotated by the main | The collar 59 and igniter-catch 44 are con- 3o
shaft 3, meshes into the gear-wheel 11, which nected by the. spring 45, coiled about the
rotates the secondary shaft 12, upon which is | igniter-stem 35. One end of the spring 45 1s
mounted the cam 24. The secondary shaft | attached to the collar 39 and the other to the
12 rotates in the bearing 20 upon the base 2. igniter-catch 44, as shown in Fig. 3. Theend

35 The arm 21, integral with the base 2, carries | of the igniter-stem 35 within the cylinder 1 85
the hanging arm 22, the upper end of which is furnished with the collar 46, having the
is pivoted freely to the arm 21 and in the | point47. The igniter-block 48 is adjustably
lower end of which is mounted the wheel 23. | clamped to the valve-rod 13 by the screws 52
The arm 21 and hanging arm 22 are omit- | and. 61 and is furnished with the catch 49,

20 ted in Fig. 2 in order 10 show the relation of | one end of which is pivoted in the igniter- 9o
certain other parts more clearly therein. The | block by the pin 50 and the other end of which
valve-rod 13 is connected at one end to the | 1s raised above the face of the igniter-block
hanging arm 22 and at the other to the rock- | 48 by the spring 51. The catch 49 1s formed
arm 14, which is pivoted upon the support 15.-| with the projecting tongue 63, the end of

45 The free end of said rock-arm is adapted to | whichis beveled to engage the head 8. The 95
engage the exhaust-valve 10 in the manner | head 53 18 eceentrically mounted upon the
hereinafter set forth. 17 isan intake-valve, support: 59 by means of the sel-screw 62 in
and 18 and 19 are the intake and exhaust | such manner that said head can be semiro-
pipes, respectively. The spring 95 is coiled | tated by means of the handle 60 and fixed in

zo about the valve-rod 13, being

compressed be- | any position relative to the beveled end of 10>
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tongue 63. The insulated point 33 passes | Should this speed be exceeded, the governor

through the head of the cylinder 1, its axis
being at right angles to that of the igniter-
stem 35. Said point is surrounded where it
passes through the cylinder-head by the in-
sulation 53.  The fixed point 33 and the mov-
able point 47 are thus directly opposite and
close to one another. The cap 34, Fig. 3,
forms the connection for completing the elec-
trie current. ,
Having described the various parts of our
gas or gasolene engine, its mode of operation
1s as follows: The valve-rod 13 actuates both
the exhaust-valve 16 and the igniter-stem 35
in the following manner: The expansion of
the spring 25 on valve-rod 13 serves to keep
the wheel 23, to which said valve-rod is con-
nected by the arm 22, pressed against the
cam 24. The latter being rotated by the gears
10 and 11 serves in conjunetion with the
spring 25 to impart a to-and-fro stroke to the
valve-rod 13. Referring to Fig. 2, it will be
seen that this stroke of valve-rod 13 actuates
exhaust-valve 16 by means of rock-arm 14,
exhaust-valve 16 being of the ordinary pup-
pet type.
of valve-rod 13 actuates the igniter-stem 35
and causes a make-and-break contact be-
tween points 33 and 47 is apparent in Fig. 3.
The expansive action of spring 42 causes a
partial rotation of igniter-stem 39, drawing
point 47 away from point 33. As the valve.
rod 13 moves toward the cylinder-head the
catch 49 in igniter-block 48 engages the end
of igniter-catch 44. Asthe latter is thus ro-
which being
Integral with the igniter-stem 35 causes a
semirotation of
point 47 into contact with point 33. This es.
tablishes a current through said points. As
cateh 49 continues to move toward the cylin-
der-head the beveled tip 63 encounters the
head 58, under which it slides, thus depress-
ing catch 49 and releasing igniter-catch 44.

Thereupon the expansive action of spring 42 |

operates to semirotate the igniter-stem 35 in
the opposite direction. This causes point 47
to recede from point 33, thus breaking the
current and causing the spark that ignites
the gas or gasolenein the cylinder. The func-
tion of spring 45 is to take up i1n part the

suddenness of contact between catch 49 and

~Igniter-catch 44, so that the semirotation of

335

igniter-stem 35 shall not be too rapid, bring-
ing points 33 and 47 gently and firmly into
contact. By adjusting the position of eccen-
tric head 58 upon its support 59 the tongue

63 of catech 49 may be released earlier or

later in the stroke of valve-rod 13. Thus the
instant of sparking the cylinder may be
timed as desired in the cycle of the engine’s
operation. Fuarthermore, this adjustment
may be effected while the engine is running.

1he governor 28 should be so adjusted as to
disengage catch 31 from collar 82 when the
engine is running at the desired speed.

The manner in which the stroke

the igniter - stem, bringing |

|

| four cyeles of the engine.

| bhe wheel 23 and spring

moves over the rod 30 and cateh 31 until the
latter engages the collar 32 at the end of
valve-rod’s (13) stroke toward the cylinder

head. This holds open the exhaust-port 16
and checks the action of the firing mechan-

70

1sm until the speed has been reduced to nor-

mal, when the action of the governor auto-
matically disengages catch 81. The action
of valve-rod 13 in actuating both exhaust-
valve and igniter-stem is due to the form of
cam 24. In Fig. 4 the contour of said cam
has been divided into four sections, each sec-
tion representing a different successive move-
ment or position of the valve-rod. The cam
rotates in the direction indicated by the ar-
row in Fig. 4. At point 54 the exhaust-valve
closes and from 54 to 55 vapor is being drawn
into the ceylinder, the valve-rod meanwhile
moving toward the main shaft. From 55 to
o6 the valve-rod moves toward the cvlinder-
head, and at 56 the igniter-stem is actuated,
igniting the vapor. From 56 to 57 the valve-

rod remains motionless during expansion.

From 57 to 54 the valve-rod is moved still far-
ther on toward the cylinder-head, actuating
the exhaust - valve through the rock-arm 14,
Fig. 2. Thus each of the four sections of
cam 24 corresponds in suceession to one of the
For an engine of
the single-acting four-cycle compression type
the gears 10 and 11 should be so proportioned
as togecure one revolution of gear 11 and cam
24 to two revolutions of gear 10.

In Fig. 2 the exhaust-valve 16 is provided
with a strong spring and the intake-valve 17
with a weaker one, so that the forward charg-

ing stroke of the piston actuates only thein-.

take-valve 17. Both valves are of the pup-
pet type, and the arrangement of the exhaust
and intake valve ports within the cylinder
may be of any well-known form.

What we claim as our invention, and de-
sire to secure by Letters Patent, is—

In combination in a gas-engine, the valve-
rod 13 and means for actuating and control-
ling the stroke of said valve-rod, said means
consisting of the cam 24 rotated by the gears
10 and 11, the arm 21, the hanging arm 22,
_ 25, the fixed point
53, the igniter-stem 85 and means whereby
the stroke of said valve-rod semirotates said
igniter-stem into a make-and-break contact
with the fixed point 83, said means consist-
ing of the igniter-block 48 adjustably mount-
ed upon said valve-rod, the eatch 49 pivot-
ally mounted upon said igniter-block and
furnished with the spring 51 and beveled
tongue 63, the adjustable head or wheel 58
eccentrically
adapted to engage and depress the beveled
tongue 63, the U-shaped collar 39 integral
with said igniter-stem 35 and furnished with
the shoulders 40 and 41, the tongue 38 inte-

| gral with the bearing wherein said igniter-
| stem is mounted, and the

spring 52, said col-

mounted upon its base 59 and |
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Jar 39, tongue 38 and spring 42 constituting | In testimony whereof we affix our signa-
the means whereby said igniter-stem is semi- | tures in presence of two witnesses. |
}[ }(;tated out of contact Vilth the fixed point 33, ARTHUR ADELBERT KARCHER.
the catch 44, spring 45 and shouldered col- DOUGLASS EUGENE KARCHER

5 lar 43, adapted to maintain sald catch 44 in S - ;
contact with the eatch 49 during part of the | Witnesses:
stroke of said valve-rod, substantially as and LEON D. SHERWOOD,
for the purposes set forth. . VicTor F. UPTON.
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