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Yo all whom it may concern:

Beitknown thatI, JOEN ECKHARD, of Brigh-
ton, in the county of Monroe and State of
New York, have invented certain new and
useful Impmvements in Igniters for Gas-En-
‘gines; and I do hereby deelfme the following
to be a full, clear, and exact description of
the same, 1efelence being had to the accom-
panying dl&WII]U'S formmg a part of this

1o specification, and 1;0 the reference-nuimerals

15

‘marked thereon,

My present invention has for its object to
provide an igniting or sparking device adapt-
ed to be employ ed upon gas-engines to cause
the explosion in the cylmder that shall be
simple and positive in operation, the parts of
which are so arranged that th ey may be easﬂy
adjusted or 1eplaeed a

It has for its further object to plowde a (e-

20 vice automatw&lly controlled for retarding

25

the operation of the igniter, whereby the force
of the exploded gas awfunst the piston-head
will be diminished and the Speed of- the en-
gine controlled. -

To these and other ends the IHVBHtIOH con-
sists in improvements in construetion and

- combinations of parts, all as will be herein-

atter fully described, the novel features be-

ing pointed out in the clmms at the end of

30 this specification.
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In the drawings, Figure 1is a longitudinal

sectional view throun*h an engine, showmﬂ* 2]

plan view of -an wmtmﬂ* demce OOI]Stl uet@d
in accordance with my mventmn g, 2, a

sectional view through the controller or gov-
- erning device;

Fig, 5 a sectional view on the
line 8 3 of Flt, 2 I‘w 4, a cross- %eetwnal
view on the line 4 4 of I‘w 1.

Similar referenee numerals Indicate simi-

40 lar parts.

In illustrating my mventwn I have shown
it applied to a gas-engine, which may be of
the usual or any plefemed construction, em-
bodying the cylinder 1, in which oper ates the

45 reciprocating piston- head 2, connected by a

pitman or rod 3 to the cla,nk shaft 4, carried
in the bearings 5. The mixed gas ‘and air
may be admitted to the eylinder and exhaust-
ed therefrom through a port 50, controlled by

50 any desired arr anwement of valve or valves.

!

1

| tively, by binding-posts 29 and 30.

(No model.;

6 provided with an extension 7, foumnﬁ* &

-pockeu 3, communicating with the Pylmdel
The

and contammﬂ* the Inmtmﬂ' device.
pocket 8 1S closed by a head or plate 9, elec-
trically insulated by packing 10 and beculed
by bolts 11. Formed upon the inner side of
the head or plate is an extension or lug 12,
grooved upon its upper surface and. havmg a
movable contact-f nger 13 lymﬂ‘ therein and
loosely secured by a nin or projeection 14. A
shaft 15, extending through the plate or head,
1S supported at 1ts outer end in a bracket 16,

an arm 17, extending over the finger 13, and
a coll-spring eucm,hnn‘ the shaft is connect-
ed at its opposite ends 1o the shaft and head,

tending to hold the arm against the finger 13
and to return the latter to its normal 'positlon
after each operation. In the normal posi-

tion the contact-finger 13 rests upon the lug

12, but 1s adapted to be raised against the
tension of the spring 19 by a cam or wiper
forming the other electrical contact and then
Ieturned to normal position by the said
spring, and as the latter, controlling the con-

55
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‘and upon its opposite extremity is provided

75

tacts, is outside of the eylinder or combus- '

tion- ehamb@ there 1s no liability of its being
damaged by excessive heat or of the pmts
bemﬂ' injured by the explosion.

Mounted in sultable bearings in the cylin-
der-head is a shaft 25, extending into the
pocket 8 and provided with a 1emovable trip-
finger 26, adapted as the shaftis revolved to

engage Wlbh the contact-finger 13 and as the

Dmts are disengaged to form an electrie spark
by the ble&klﬂff of the usual circuit 28, em-
bodying a battew and spark-coil, the termi-
nals of which are connected to the ¢ylinder-
head and to the cap-plate or head 9, respec-
The trip-
finger 20 is plowded with a rectangularaper-
tule, whereby it 1s secured to the square-
shouldered end of the shaft 25 and fastened
thereon by a pin or cotter-key 27. This ar-
rangement 1s extremely simple and permits
a new trip-finger to Dbe easily applied when

required. The shaft 25 is adapted to be op-

erated to cause the enwa,fremenb of the con-
tact-fingers at each mmtlon of the driving-

30

sle;
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shaft, and to accomplish this I provide the |

Upon the outer end of the cylinderis a head | splocket wheels 55 and 36, mounted upon the
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respective shafts and connected for simul-
taneous operation by means of a driving-

chain 37.
volved in one direction only, and to accom-
plish this I provide a ratchet connection with
the sprocket 36,embodying a spring-operated
pawl in the form of a pin 38, mounted in the
sprocket-hub and adapted to engage one of a
series of notches 39, formed, preferably, by
recessing the shaft, as shown in Figs. 2 and
3. In order to control the spmkmn' of the
igniter in relation to the position of the pis-
ton-head in the cylinder and antomatically
retard the igniting of the charge of gas until
the piston has commenced its outward move-
ment in the cylinder, I arrange a series of
notches 39 spirally upon the shaft—that is,
they are arranged side by side and each
slightly in rear of the one preceding—and pro-
vide means for shifting the ratchet and its
connection longitudinally on the shaft tovary
the time of sparking of the igniter, retarding

it In proportion as the speed of the engine
1nereases.

The pawl 38 is positioned in the
hub of the sprocket 36 and extends tangen-
titally to the shaft, with its lower edge lying

‘below its c1rcumferenee permitting 1ts inner

end to project into one of the notches and
engage the shaft to rotate it in one direction.
The inner or engaging end of the pawl is
rounded, as shown, and the notches 89 are
formed with flat bottoms, making shoulders
40, against which the pawl rests, to rotate the
shaft,and their rear sides are curved, as at 41,
so-that when the sprocket is moved longitu-
dinally of the shaft the rounded end of the
pawl will permit the latter to be moved out-

wardly and to be disengaged from the shoul-

der. The notches are positioned in the shaft
relative the contact-finger or wiper 26, the
first or outer one being arranged to operate

the shatt when the engine is running under

the normal conditions and to form the spark
and cause the explosion of the gasinthe cyl-
inder when the piston-head has reached the
limit of 1ts outward movement and at the in-
stant the fresh gas in the cylinder is under
the greatest compression. The remaining
notches being located successively in rear of
the former will cause the sparking to be re-
tarded relative the movement of the piston-
head, igniting the gas after the latter has
started on its return stroke when the com-

Ppression of the gas has been reduced, making

the explosion less violent, and the power be-
ing exerted through a shm ter stroke reduces
Lhe speed of the engine.

To provide a means under the control of
the operator for governing the speed of the

engine, I have arranged a sleeve 43, slidably

connected to the shaft 25 by a key 44 and
connected to the sprocket 36, as will be pres-
enily described. Mounted upon the sleeve
18 a collar 45, pivotally connected to an op-
erating-handle 46, pivoted at 47 and adapted
to be moved 1nwardly or outwardly to shift

the sleeve and provided upon its upper end

The shaft 25 is adapted to be re-

688,958

with a latch 48, engaging notches 49, provided

in a segmental arm 51, to hold the sleeve in
adjusted position. Attached to the sprocket
36 are thin leaf-springs or arms 52, connected
upon their opposite ends to a collar 53, rev-
clubly mounted on the sleeve 43.
welghts or governor-balls 54, arranged mid-
way between the ends of the springs, serve
as the speed of the sprocket i1s unduly in-
creased to shorten the distance between their
ends, bending them outwardly through the
centrifugal force imparted to the weights,
moving the sprocket inwardly, and causing
the pawl 38 to be forced outwardly against
the tension of the spring 55 and to engage in
one of the inner notches 39 upon the next
revolution of the sprocket around the shaft.
By this arrangement the revolution of the
shaft 25 is temporarily arrested and the gas
in the ¢ylinder is not exploded, and the fol-
lowing explosions are retarded by making the
contact between the fingers 26 and 13 after
the piston-head has been allowed to move out-
wardly. Thegovernor will retain the ratchet
in this position until the speed of the engine
1s reduced, when the springs will move the
ratchet 36 outward to the normal position.
By providing the sleeve upon the shaft and
connecting the operating-handle theretoI am
enabled to shift the sprocket 36 and vary the
speed of the engine without interfering with
the operation of the governor, as will be un-
derstood.

The connections between the shaft 25 and
the crank-shaft 4 are adapted when in normal

Suitable
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position to cause the simultaneous operation -

of the parts and are so arranged that upon
~each complete revolution of the latter the

former will be revolved, causing the wiper or
trip-finger 26 to engage the finger 13 and to
break its electrical contact therewith, form-
ing the spark and igniting the charge of g oas

-whc—m under the ﬂ'leatest compression and at

the 1instant the piston 2 has reached its limit
of inward movement. The arrangement and
operation of the contact fingers or points 13
and 26 enable me to construct these members
of heavy pieces, thereby insuring their dura-
bility and in case of necessity 50 permit their
easy removal and the sabstitution of newones.

I claim as my invention—

1. In an electric igniting device for gas-en-
gines, the combination with a cyhnder hav-
ing the head provided with an internal shelf
orsupportthereon,and therigid contact mem-
ber mounted on the support and movablé in
one direction only, of a spring-operated fin-
ger engaging the contact member to return it
to 1ts normal position, and a codperating con-
tact member mounted upon arevoluble shaft
and adapted to be rotated into and out of en-
cagement with the other member.

2. In an electrie igniting device for explo-
sive-engines, the combination with the eylin-
der having the head provided with the inter-

nal shelf or support and the movable non-
 flexible contact member mounted thereon, of
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A spring-operated finger engaging the top of | the shaft, and to be removably secured there-

‘the contact member to return it to its normal

position affer each operation, and a second
contact member carried on a revoluble shaft
mounted in bearings on the cylinder-head.

3. In an electric igniting device for gas-en-
gines,the combination with theeylinder-head,
the support on the head and the contact-piece
secured to the support and movable in one
direction, of a movable finger bearing upon
the contact- piece, a rotatable shaft having
bearingsin the eylinder-head and upon which
the finger is mounted, means arranged upon
the exterior of the head for operating the
shaft, and a second contact-piece adapted to
engage with the first-mentioned contact-piece.

4. In an electric igniting deviee for a gas or

- explosive engine having the cylinder-head,

30
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the combination with the support thereon,
the contact-piece arranged upon the support
and movable in one direction, and a second
contact-piece adapted to engage with the for-
mer, of a finger adapted to-engage the first-
mentioned contact-piece, a shaft carrying the
finger and the spring connected upon oppo-
site ends to the head and shaft for operating
the latter. |

5. Inanelectric igniting device, the combi-
nation with the c¢ylinder having the extension
or pocket leading therefrom, a shelf or sup-
port arranged in the pocket, and a pin on the
support, of a contact member mounted on the
support and provided with an aperture with
which the pin loosely engages, a spring-oper-
ated finger engaging the contact member to
hold it yieldingly in position in its support,
and a revoluble contact member operating in

‘the pocket and adapted to engage the other
member. | |

6. Inanelectric igniting de?_ice;, the combi-
nation with a ¢ylinderhaving a support there-

~in, and a pin on the support, of a contact
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member mounted on the support and having

‘an aperture with which the pin loosely en-
gages, of a finger engaging the top of said

membper to prevent its removal from the pin,
and a revoluble contact member engaging the

former member.

~ 7. Inanigniter for gas-engines, the combi-
nation with the lug orsupport arranged with-
in the engine-cylinder, and the contact-piece

loosely mounted thereon, of the oscillatory

shaft extending to the exterior of the eylin-

der having -the finger engaging the contact-

plece, a spring engaging the shaft and cylin-

der, and a movable contact-piece within the

cylinder for engaging the first- mentioned
one. | |

nation with the lug or support arranged with-
In the engine-cylinder, the contact - piece

loosely mounted thereon, and the spring-op-

erated shaft having the finger holding the
contact-piece upon the support, of the revo-
luble shaft having the angular portion upon
its innerend, the contact-finger provided with

3. In anigniter for gas-engines, the combi-

on, and means for operating the shaft to cause
an engagement of the contact-fingers.”

9. In a gas or explosive engine having the
cylinder, the piston operating therein and the
driving-shaft connected thereto, the combi-
nation with an igniting device embodying the
stationary and movable contact members, of
the revoluble shaft carrying the movable
member and having the wheel, a cluteh mech-
anism between the latter and the shaft to op-
erate it in one direction only, operating de-
vices arranged befiween the driving-shaft and
the wheel for causing their simultaneous op-
eration, and means for effecting the engage-
ment of said clutch mechanism with the shaft
to vary the time of contact of the members

relative the movement of the piston.

10, Ina gasor explosive engine having the

cylinder, the piston operating therein, and the

driving-shaft connected thereto, the combi-
nation with an igniting device embodying sta-
tionary and movable electrical contact mem-
bers, of the shaft carrying the movable mem-
ber and having notches or depressions lo-
cated relative the contact member, the wheel
mounted loosely upon the shaft and the pawl

on the wheel engaging one of the notches to

revolve the shaft in one direction, operating
connections between the wheel and driving-
shaft, and a governing device controlled by

the latter for causing the pawl to engage with

one or another of the said notehes to vary the

engagement of the contact members relative

the movement of the piston.

11. Ina gas or explosive engine, having the

ecylinder, the piston operating therein, and the

driving-shaft operated thereby, the combina-
tion with anigniting device embodying a sta-
tionary and a movable member, of a shaft
carrying the movable member having notches

- forming shoulders therein, a wheel provided
with a pawl adapted to engage a single shoul-
der to rotate the shaft in one direction, con- |
nections between the wheel and the driving-
shaft for causing their simultaneous opera-

tion, and operating devices for moving the
wheel longitudinally on the shaft and locking
it in engagement with one of the various
shoulders to regulate the time of engagement
of the contact members relative the move-
ment of the piston. . o

12. In a gas or explosive engine having the
cylinder, a piston operating therein and a
driving-shaft connected thereto, the combi-

nation with an igniting device arranged with-
in the cylinder embodying a stationary con-

tact-finger, and a movable contact-finger, of
a revoluble shaft carrying the latter and hav-
ing the spirally-arranged notches or depres-
sions, the wheel loosely mounted upon the
shatt having the pawl adapted to engage the
notches,and the connections between the driv-
ing -shaft and wheel, the sleeve slidably
mounted upon the revoluble shaft, connec-

tions between the latter and the wheel per-

an angular aperture and adapted to engage | mitting their independent rotary movement,

70

30

99

95

100

105

I10

115

I20

125

130




10

L5

20

4

and an operating - handle connected to the
sleeve for adjusting the sprocket on the shaft.

13. In a gasor explosive engine having the
cylinder, the piston therein and the driving-
shaft connected thereto, the combination
with a stationary contact member arranged
within the cylinder, a movable contact mem-
ber adapted to engage the latter, and a shaft
carrying the movable member, of a wheel
loosely mounted upon the shaft, connections
between the latter and the driving-shaft for
causing their simultaneous operation, and
a cluteh mechanism arranged between the
wheel and shaft, a sleeve slidably secured
upon the shatt, an operating-handle for mov-
ing the sleeve and locking it in adjusted posi-
tion thereon, and governing devices connect-
ing the sleeve and wheel to control the opera-

tion of the clutch mechanism.

14." In a gas or explosive engine having the
cylinder, the piston therein, and the driving-

- shaft operated thereby, the combination with

25

a stationary contact member arranged within
the cylinder, a movable contact member
adapted to engage the latter, and a revoluble
shaft carrying the movable member and hav-
ing the wheel mounted thereon, of a clutch

- mechanism arranged between the wheel and

30
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shaft, and connections between the wheel and
driving-shaft for causing their simultaneous
operation, a sleeve connected to the revolu-
ble shaft and governing devices extending

between the sleeve and wheel permitting the

independent rotary movement of the parts
and . controlling the operation of the clutch
mechanism to revolve the shaft in one direc-
tion and to cause the engagement of the con-

tact members relative to the movement of the

40

piston.

15. Ina gas or exploswe engine having the |

. 588,938

cylinder, the piston therein, and the driving-

| shaft operated thereby, the combination with

a stationary contact member arranged within
the cylinder, a movable contact member co-

._operatinﬂ* therewith, and a revoluble shaft

carrying the latter and having the notches
forming shoulders arranged relautwe to the
eontact finger, of the wheel mounted upon
the shaft provided with the pawl adapted to
engage the shoulders, connections between

the driving-shaft and wheel for causing their

simultaneousoperation, and a sleeve movable
longitudinally upon the shaft, a governing
device connecting the sleeve and wheel adapt-
ed to shift the latter into engagement with the

different shoulders upon the shaft to retard

the engagement of the contact members rel-
ative the movement of the piston, an operat-
ing-handle connected to the sleeve for shift-
ing the ratchet independent of the governor,
and means forsecuring the sleeve in ad;j usted
position. |

- 16. In a gas or explosive engine, the com-
bination with an igniting device embodying
a stationaryand a movable member, of a shaft
carrying the movable member, a rotary wheel,
and a pawl-and-ratchet connection between
1t and said shaft to move the latterin one di-
rection, connections between the driving-
shaft and wheel for causing their simultane-
ous operation, and an opemtmw device for
moving the wheel and shaft relatively to dis-
engage the pawl from the shoulder to regu-
Iate the engagement of the contact members
relatwe]y to the speed of the piston.

JOHN ECKHARD

Witnesses:
(. WILLARD RICH,
- G. A. RODA.
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