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To all whom it ma,y CONCEPTL:
Be it known that I, LincorLN HENRY FEY

a_citizen of the Umted States, residing at
N orthfield, in the county of Rice and State of
5 Mlnnesot& haveinvented certain new and use-

ful Improvemeuts in Sparking Apparatus for
- Explosive-Engines; and I do declare the fol-
of the invention, ‘such as will enable others

ro skilledin the art to which it appertams to make
and use the same. |

My invention is an 1mproved Sparkmo- ap-

paratus for explosive-engines, the object of

- my Invention being to provide an apparatus
15 of this character in which the. electrodes are
adjustable one with relation to the other and-

may be so timed as to produce a spark at any
time required to suit the conditions of opera-
tion of the engine,afurther object of my inven-
20 tion being to provide improved means for actu-
ating the electrodes, a further object of my 1n-
vention being to provide improved means for

appropriately timing the operation of the elec-

trodes, and a further object of my invention
25 being to effect improvementsin the construc-
tion of the electrodes and the elements which

carry them, whereby said electrodes are ren-

dered ad;;ustable each independently of the
other.
30
~ invention consists in the construction and
combination of devices hereinafter described

‘and claimed.
In the accompanying drawmﬂ's F]o’ure 118

35 a side elevation of a sparking apparatus em-
‘bodying my improvements, showing the ele-
ments thereof appropriately assembled for co-

operation. Kig. 2 is an end elevation of the
~ same. Fig. 3is adetail sectional view. Fig.
4¢ 418 a detail sectional view taken on the plane

~ intersecting the center of the shaft 34 and

showing’ the sliding key, collar, and angularly-
| 1.26, which extends almost entirely around the

‘same, the said set-collar being further pro-

shlftable sleeve. -
In the embodlment of my invention here
. 45 shown I'provide a base 1, which is adapted to

be attached to the cylmder-head of an explo-

sive-engine by means of an overhanging flange
2, with “which the base is prowded and suit-
_ able screws or studs (not here ShOWIl) which

so coact with the said flange. In practice a

‘bushing - 5.

With these and other objects in view mv-

- sultable gasket will. be placed between the
flanged portion of the base and the cylinder-
head. This base 11s provided with an open-
‘ing 3 and an opening 4, the latter being screw-

threaded. - In the opening 3 1san insulating-

throuo'h sald insulated bushing, is provided

on 1133 inner end with a head 7, and on its

outer end is screwed a clamp]ncr«qmt 8.. A
washer 9 has an opening through which the
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A cylinder -sleeve 6 extends -
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sleeve 6 extends, and the said washer is

clamped between the outer end of the insulat-
ing-bushingand the nut 8 and is provided with |

an arm 10, the said arm being eccentrically

disposed with reference to the said sleeve.

An oscillating conducting-shaft 11 has its
bearing in the sleeve 6, is provided near its
inner end with a flange- 11ea,d 12, which bears
against the nner end of the Slewe 6, and 1s
promded at its outer end with a rock-arm 13,
the same being here shown as secured thereto

by aset-screw 14. = A coiled retractile spring
‘15 connects the- OSOIH&t]IlO’ arm 13 with the
arm 10. Near the inner end-of the oscillat-
ing shaft 11 is a transverse opening 16, in
whlch is placed a radially-disposed 10110‘11:11-

dinally-adjustable electrode 17, which may be
either of the form here shown or of any other

suitable form, and ‘the same is adjustably se-

cured in the opening 16 by a set-screw 18.
In the threaded opening 4 is a cylindrical

Screw—sleeve 19. The latter forms the bear-

ing for a revoluble conducting - shatt 20,

- whmh is provided near 1ts inner ‘end with an

opening 21, in -which is placed a radially-ad-

-Justable electrode 29. here shown as similar
in construction to the electrode 17 and ad-

Justably secured by a set-screw 23.
A set-collar 24 is secured on the outwar dly-

projecting portion of the revoluble shaft 20

by a set-screw 25, and the said set-screw 1s
provided on its outer side with a ratchet-slot

Vlded with a shoulder 27 cmnmdent with and
forming an interruption in said ratchet-slot.
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A crank 28 is revoluble on the: outer end of

the said shaft 20. - The said' crank carries a
dog 29, which is here shown as & pin mov-
able loncrltudmally in an opening 30, with
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which the crank is provided. Intheinnerend
of the said opening and engaging the inner
end of the said pin is a spring 31, the func-
tion of which is to normally press the pin

outwardly to engage the same with the ratchet-

slot of the set-collar 24. The crank 28 has a

- arm 34. | |
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~ In the bearing 33, which is adapted to be
secured on one side of the cylinder of the en-
gine, 1s journaled a shaft 34, which is dis-
posed parallel with the cylinder and which in
practice 1s geared to the crank-shaft of the
engine, so that it is driven thereby.
tour-cycle motor this shaft is geared to make

one revolution to two revolutions of the mo--

tor crank-shaft, and the said shaft 34 has a
sliding collar 85, having a circumferential an-
gular groove 36, adapted to be engaged by a

suitable shaft-lever whereby the said collar

may be moved. The said collar engages a
longitudinally-movable shifting key 37, which
operates and is located in a longitudinal slot
38 In one side of the shaft 34, said shifting
key being here shown as provided with studs
39, which bear on opposite sides of said shift-
ing collar 35, and the said shifting collar is
provided at its outer end with an outstanding
cam-stud 40, having diagonally-disposed op-
posite faces. The said cam-studs move in a
diagonally-disposed cam-slot 41, with which
an adjusting-sleeve 42 is provided, the said
adjusting-sleeve being mounted on the shaft
34 and connected thereto for angular adjust-

ment thereon. The said -adjusting-sleeve 49 -

has a crank 43, here shown as a wheel or disk
and provided with a wrist-pin 44. To the
latter is pivoted one end of a pitman 45. The
opposite end of said pitman is pivotally con-
nected to the crank-arm 82 by a wrist-pin 46.
That portion of the pitman intermediate its
ends is provided with an elongated slot 47,
which engages a fulcrum or pivot 48, the lat-

ter being here shown as carried by a suitable

- bracket 49, which is adapted to be secured to

45

the cylinder-head. .

It will be understood from the foregoing
that when the engine is in operation the shaft
34 18 rotated and rotary motion is imparted

- to the shaft 20, which carries the electrode 92,
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by means of the cranks and the pitman. The
plane of revolution of the electrode 22 over-
laps that of the electrode 17, and hence at each

rotation of the electrode 22 the same engages

the electrode 17, thereby causing the latter to
be turned in one direction while the electrode
22 1s 1n engagement therewith and effecting a
sliding contact between the said electrode 29
and the electrode 17 and completing the elec-
tric circuit. As the electrode 22 moves past

and disengages the electrode 17 the cireuit is
interrupted and a spark is produced, which
spark 1s utilized in igniting the explosive
charge in the explosive-chamber of the engine.
The duration of the mutual engagement and
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sliding contact 6f the electrodes may be varied
by appropriately adjusting the electrodes by
the means herein shown and described. By
appropriately shifting the collar 85, and there-
by effecting appropriate angular adjustment
of the crank carried by the adjusting-sleeve
42, the times of the explosion occasioned by
the ignition of the charge by the sparking ap-
paratus may be varied to suit the conditions
of the operation of the engine.

¥rom the foregoing description, taken in
connection with the accompanying drawings,
the construction and operation of the inven-
tion will be readily understood without re
quiring a more extended explanation. '

I do not desire to limit myself to the con-

struction and combination of devices herein

shown and described, as it is evident that
modifications may be made therein without de-
parting from. the spirit of my invention and
within the scope of the appended claims.

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. In sparking apparatus for explosive-en-
gines, the combination of the oscillating elec-

trode spring-pressed in one direction, an elec- |

trode revoluble in the path of the oscillating
electrode, a crank, a pawl-and-ratchet con-
nection between the crank and the revoluble
electrode, a revoluble power-shaft, a sleeve
revoluble thereby, shiftable angularly thereon
and having a crank, and the lever-pitman slid-
able on its fulerum and connecting the cranks
together, substantially as described.

2. A sparking apparatus comprising a base
adapted for attachment to the cylinder-head of
an explosive-engine and to extend through the

opening therein, ascrew-sleeve, an insulating-

bushing in and extending through said base,
a sleeve 6 extending through the bushing and
having a head atitsinner end, a washer on the
outer side of the base and on the said sleeve 6
and having an arm, a nut screwed on said

sleeve and bearing against the washer, an os-

cillatory shaft journaled in the sleeve 6, hav-
ing a radially-disposed electrode at its inner
end and an arm at its outer end, a spring con-
necting said arm to the arm of the washer to
move the said electrode in one direction, a
revoluble shaft journaled in the screw-sleeve
and having a radially-disposed electrode at its
inner end, adapted to engage and effect a slid-

Ing contact with the oscillatory electrode, and

of the revoluble shaft to drive the latter, sub-
stantially as described. B

In testimony whereof I have hereunto set my
hand in presence of two subscribing witnesses.

LINCOLN HENRY FEY.

Witnesses:

CHAS. S. SUMNER,
C. W. Pyx.
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means including an element on the outer end
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