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Patented

To all whom it may conceri:
Be it known that I, Luke W. TURNBULL, &

citizen of the United States, and a resident of -
the city of Port Huron, county of St. Clair, |
and State of Michigan, have invented ‘certain

- new and useful Improvements in Spark-Con-
trollers for Explostve-Engines, of which the
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following 1is g full, clear, and exact specifica- |

tion. - R
This invention relates to spark-controllers

for explosive -engines, and especially to |
‘means for aavancing or retarding the spark,

which is of the ‘‘jump’’ type, so that it may
occur at any desired moment in relation to
One feature of the device is the fact that the

operator can reverse the engine by the move- |

ment of a single switch-handle, and desirable
eliminations of wearing parts and joints are

- also obtained through its use. o
The invention consists in the matters here-
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inafter set forth, and more particularly point-

ed out in the appended claims. o

~In the drawings, Figure 1 is a view in side
e{levatmn of a spark-controller 'embodying
tne

plied to a single or unit cylinder of a two-

- cycle explosive-engine. Its use with a four-.

cycle engine occasions reversing valve-gear,

which 1s not-initself a part of the invenfion,
~and consequently such type of engine is not-

- heremn illustrated. - Fig. 2 is a view in partial
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section on line 2 2 of Fig. 1 with the switch-

lever

turned at right angles to its position.in

Fig. 1. Fig. 3 is a diagrammatic view of an

engine-cylinder and its electrical connections
through the controller.

 Referring to the drawings, A 'ré-pre'sents-: a

he instant of greatest compression in the en--

grincipal features of the invention as ap-

vertical cam-shaft, whose upper‘end is con-

- veniently journaled in. a bracket-bearing B,
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‘whose inner end ¢ maybe secured to the en--

gine frameor cylinder, said shaft beingdriven

by any positive connection with the .engine

working parts, so as to rotate in- synchro-.
nism with the engine-cycle.. Said bearing-
bracket B is counterbored to afford a bearing
for’ a horizontal flanged disk C, concentric

~with the shaft and provided with a latchet-
handle ¢.” The bracket is also horizontally
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plate D, of suitable material—metal, line

flanged to sfford support for an insula,tinﬁ“ |

preferably, on “its under side to afford

t
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‘nected to one of the poles

ratchgts_-fof, the handle-latch ¢’. The up er
‘margin of the insulating-plate is prov"ié)ee‘d

with three segmental plates E, F, and G,
which are electrically connected, as by wires
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H passing through the insulating-plate, and
are 1n shding contact with a lug ¢* on the =

handle C. - |

o __

A terminal binding-post I is secured in the -

Hlange of the disk C by insulating-bushings J,

the mmer end of the post affording support
for a suitably-disposed spring-arm L, which-

is swept by the point of a horizontal cam-M,
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secured on the cami-shaft A. A second ter-
minal binding-post O at one end of the in-
terconnected segments E, F,.and. G is dlso

pI’OVlded . o | .
- Inoperating the device the terminal J'is con-
(Q of the primary
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coils of an induction-coil. The other termi- =

lead P, tothe other primarypole R. Thislead

may also serve to connect the secondary pole
S of the coil to the binding-post O or a _seEa-A

rate lead may be used. It is evident that

‘nal O is likewise connected, as ‘th'r'i'ough the |

this connection grounds this limb of the cir-

cuit with the engine in’ the usual manner.
The other terminal U of the secondary-coil is

conneoted by the lead V to the engine-plug £,
ing-plug is

1t being understood that

‘the spar
of the jump type. L

- The cam, cam~shaift terminals, an’d disk
are so disposed that when the engine is run-
nin

in one direction the turning of the
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latchet-handle to the point indicated by the
arrow W causes the spark to occur, through

‘the contacting of the spring-arm and cam-
point, at the moment of greatest compression

9o

or at the moment of greatest efficiency.
When the lever-handle is turned beyond this

point, the spark occurs before the greatest

compression and before the piston has

reached the end of its-stroke, so that 1t
causes a retarding of the engine. -At full
‘speed this would probably fracture the cylin-

er. Accordingly a gap is made in the seg-
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ments, so that by advancing the lever-latchet

past the middle segment to this gap the cur-

rent 1s shut off, the spark arrested, and the
engine allowed to slow down. When it

‘reaches a reasonably safe speed, the lever is
pushed over onto segment i, thereby causing
_an explosion before the engine has passed its
dead-center, thus stopping and reversing the
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10 tards the spark in relation to the moment of |

2

engine at this peint. The latchet is then
quickly thrown back to the arrow-point X,
which is the point of ereatest efliciency for
the reverse rotation of the engine, and held
there until it is desired to Stop” or reverse,
when the gap hetween the segments E and
F affords the same means as does the other

Jap.  Obviously shifting the lever hack and

orthon the central segment F advances or re-

greatest compression in the usual manner,
SO as to vary the engine speed, thereby

 affording perfect control of the engine. The

devicealso cuts in'and out the battery-cir-

eut, so that it is' in only at instant of use.

- Of course a. mechanical generator mayv be
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“‘used, the controller being

S F ) :
Bl 1 | inserted 1n the cir-
cuit in the usual manner. | |

. The special design and construetion

shown herein may be changed without de-

parting from the spirit of the invention, and
I do not limit myself to any particular form.
and arrangement of parts except as set forth

in'certain of the appended claims.

1t 18 further to be observed that whereas
the device as herein shown is applicable only
to a single cylinder, the insertion of other
contact-points at the proper intervals with
corresponding arrangement of the segmental

terminal enables-the operator to control an

usual manner. |

engine of any number of units coupled in the
It is further evident that a proper revers-

Ing mechanism for the valve-gear will enable

the controller to be
cngine, . S
| Tcla,lm as.my mvention—

used with a four-cyele

nation with a jump-spark plug one terminal

of which is connected with the current-gen-
erator, and the other terminal of which is
grounded on the engine, of a cam grounded
. on the engine; rotating in synchronism with

the engine-cvele, a contact-point insulated
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from the engine and cam, intermittently con-

~tacting with the cam, a shifting-lever carrv-

ing the contact-point and insulated there-

from, adapted to shift the time of contact of

1. A spark-controller comprising in cox;bi-

|

|

ng,
plates secured on the face of the disk having

11ESSEs.
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the cam’and point in relation to the moment
of greatest compression of the engine, and &
terminal connected with the current-gen-
erator in the other limb from the spark-plug,

having shiding contact with the shifting-
lever and cut-out points on which said lever

rests when it hes passed the positions cor-
responding to the moment of greatest com-
pression'o? the engine-cyele. '
2. A spark-controlier comprising a cam-
shatt rotating in unison with the eneine, and
grounded therewith, a cam secured on the
shaft, a shifting-lever rotatable on the shalt,

a contact-point carried by the lever, insu-
lated therefrom, periodically contacting

with the cam, a terminal having sliding con-
tact with the shifting-lever, having cut-out
pomnts on which the lever rests when it has
passed the positions corresponding to the
moments of greatest compression of the en-
gine, said sliding terminal Leing connected
with the ground-limb of the generator-cir-
f_ui% and said contact-point with the other
imb.

3. A spark-controller comprising a cam-

shaft rotating in svnechronism with the en-
gine, a cam secured near one end thereof, a
bearing for the shaft near the cam secured to

and grounded with the engine, a shifting-
lever rotatable on the shaft and bearing,

4 <

spring-contact insulated from and carried by

the lever, contacting periodically with the
cam, an msulating-disk secured on the hear-
and electrically - connected segmental

shding contact with the shifting-lever, said

~cam, contact-point, a lever and segments be-
Ang disposed so that the lever lies between

adijacent segments when it has passed the
position corresponding to the moment of
greatest compression of the engine. _

In witness whereof T have hereunto set my
hand in the presence of the subscribing wit-

| LUKE W, TURNBULL.
- Witnesses:

E. 8. Post,
C. R. STicKxNEY.
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