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18 a section showmﬂ* the spa,lkmw-electl odes |
Fig. 4 is a face view 7 of an actuating-lever em-
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To all whomn it may concern: | |

Be it known that I, EDWARD S. HAINES, oi
Jacksonville, in the county of Duvaland State
of Ilorida, have invented a newand Improved
Oombtistlou-Enﬂ*lne Starting and Reversing
Device, of Whleh the followmﬁ' is a full, elem
and exact description.

This invention relates to 1mprovements in
starting and reversing devices for combus-

tion-engines; and the object is to pl‘;ovlde a
device of this character comparatively simple
in its construction and by means of which
the engine may be started or reversed with-
out ma,nua,lly turning the crank-shaft, as is
the usual practice.

I will describe a combustion- enﬂ'me start-
ing and reversing device embodymﬂ' my in-
vention and then point out the novel fea-
tures in the appended claims.

Reference is to be had to the accompanying
drawings, forming a part of this specification,

dicate corresponding parts in all the figures.

Figure 1 is a vertical section of a combus-—
tion-engine, showing my invention as applied
thereto. Tig. 2 is an elevation showing the
circuit makmﬂ' and breaking devices. Flﬂ‘ 3

ployed Fig. 5isa face view of a roek plate

employed. I‘w 618 a diagrammatic view

1llustrating the electric cir cmts, and Fig. 7 is

~a detall E:]]OWIDU‘ certain COHt’LGt-ﬁI]G'GIS em-
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ployed.
Referring to the drawings, 1 2 deswna,te

the two cyh nders of a co mbustlon -engine,and

in which the pistons 3 4 are operated These
pistons have connection with the crank-shaft

5 by means of piston-rods 6 7 and cranks 8
and 9, and it will be noted that the cranks |
89 extend in dmmetne&lly opposite direc-
tions, so that when the engine is at a stand-

still the two cranks will be substantially on
a horizontal plane.

each one of which is a sparking-chamber 12,
is a shaft 13, which at one end has attached
toit a spuno'-pla,te 14, which engages with a
lug 15* on one of the cylmdels ThlS spring
14 18 designed to return the shaft to its nor-

Extending through cas- |
ings 10 and 11 on the cyhndel-hea,ds, and in |

prising oppositely - ez,.tended arms 15 16,
adapted to engage,
electrodes 17 16 ettended through the top of
the casing, and arranged within the chamber
12, formed in the casing 11, is a similar elec-
‘rlode consisting of the opposwely extended
arms 19 20, adapted to engage, respectively,
with the '"ked electrode% 21 22, extended
through the top of the casing 11.

Mountea to swing on the 5haf t 13 1s a shift-
ing lever 23,°and rln*ldly mounted on said

_shaft is a roek-plate 24, having stops 25 26,
'wn;h either one of which a pin 37 on the lever

o 18 designed toengage. This rock-plate 24
is also pr 0V1ded with an opening 28, designed
to receive a lug 29 on a spunﬂ*-pressed 1evel
30, fulerumed on the lever 23. Thislug 29is
deswned Lo engage in said opening 28 f01 the
purpose of IOGkIHD‘ the shaft 13, or, in other
words, to place the lever 23 in locked connec-

tion with said shaft, and it is also employed

as a circuit-closer When placed in connection
with a contact-plate 31, attached to a plate
82, ot insulating materlal and supported on

pms 33 34, which are pr o,]eeted from a bracket -

3o, attached to the cylinder 1.  The lever 23

18 prowded with a stop-lag 36, adapted to en-
pin 33 to limit the movement

gage with the

| Mounted on theshaft 13,fvithir1 the chamber
formed in the casing 10, is an electrode com-.

55

respectively, with ﬁ*z;ed' .

60
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of the lever in one direction, and it is also _ |

provided with a stop-lug 37, deswned to en-

gage with the pin 34 to limit the movement
| of the lever in the opposite direction. A eir-

cuit-closinglever 38 ismounted on the bracket
35 and is adapbed to be placed inengagement
with the contact-plate 39. This lover 33 nor-

mally rests on a pin 40, connected to the lever

23 but insulated therefmm

90

Mounted on the crank -shaft 5 are two -
disks 41 42, of insulating material, lancl on the
disk 41 is a segmental contact Dlate 43, while

on the disk 42 is a segmental contact—plate

44, these contact- pla,tes being directly oppo-

site each other. A¢ opp031te sides of the
crank-shaft are spring-yielding contact-fin-

95

gers 45 46, adapted to engage with the disks

i1 42 or Wlth the segments thereon to close
a circuit through fingers 47 48, or through
fingers 47* 482,

100

near the ﬁnn'els 47 48, but o

mal position upon being released, as will be mbulated theleflom the ﬁnn*els 45, 4:7 and
47* being in theline of movement of segment

her emaftel described.
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43 and the fingers 46 48 48* being in the line | rock the shaft 13 and cause a, break between

of movement of segment 44, The fingers 45,
47, and 47° are mounted on a block 49 of in-
sulatlnﬂ' material and the fingers 46, 43, and
48% are mounted on a block 50 of insuleting
material. These blocks 49 50 are mounted,
respectively, to roek on studs 51 52. Kx-
tended upward from the arm 53, projected
from the block 49, is ashifting rod 54, which
at its upper end is connected to a rocking
cam 55, pivoted to the bracket 385, and ex-
tended npwald from the arm 50, connected
to the block 50, is a shifting rod 57 which at
its upper end eonnects w1th a roekmn* cam 99,
also pivoted to sald bracket. l‘he upper
edges of the rocking cams 55 and 58 are
formed in the een'ment of a circle and are de-,

signed to be.engeged by the pin 40 on the

lever 23 when said lever i1s shifted. The
circuit-closing fingers are held normally out
of engagement with the segmental contact-
plates when the engine is at rest by means of
springs 59 60, which at one end connect
with the rods 54 57 and at the other end
with a fixed portion of the engine.

Having described the mechanical construe-
tion of the device, I will now describe the
electrical connectlons

From a battery 61 a wire 62 extends to a

connection with the contact-plate 31, and
from the other pole of the battery a wire 63
extends to electrical connection with the
fingers 46. The finger 45 is connected to the

wire 63 by means of the wire 65, and the fin- |

ger 47 is connected to the electrode 17 by
means of a wire 66, while the electrode 21 is

- connected to the finger 47* through a wire 67.

40

45

o
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The electrode 18 is connected to the finger

43 by the wire 67*, and the electrode 22 is
connected to the finger 43* by the wire 48",
In operation to stmb the engine the lever
23 is to be moved until the stop 37 comes in
contact with the pin 34. Indoingthistheshaft
13 is partly revolved until the electrode 16
comes into engagement with the electrode 18.
Thismovementof thelever 23 engages its pin
40 with the cam 58, rocking said cam to draw

To start the engine in the opposite direction
the gas must be ignited first in the cylinder

the electrode 16 and the electrode 13, thus

‘making a spark to ignite the gas contained

in the ceylinder 1, a,nd when the gas is ignited
it is obvious that pressure will be immedi-

ately brought npon the piston 3 and start the

engine. When the circuit is closed through
the parts 29 31, the current will flow fromthe
battery 61 through the wire 62, the contacts

31 29, the shaft 13, electrode 16, electrode 15,

the wire 672, the finger 48, thence to the seg-
ment 44, the finger 46, and back to the bat-
tery through the wire 63. After once having
been started in the manner described the
sparking is done by automatic sparkersin the

ordinary mauner, and which it is not deemed

necessary to show here. It may be stated,
however, that said automatic sparkers will
be in connection with the lever 38 and with
the contact -plate 39, which consequently
serve -as circuit-closers for said automatic
sparkers.
oine, it is only necessary to move the lever
38 out of engagement with the plate 39, the
lever and plate being the circuit-closers for
the main sparking device, which may be in
circuit with the battery 61 and have connec-
tion with the lever by means of the wire x.

2. Therefore the shaft 13 is to be turned, as
before deseribed, to engage the electrode 19
with the electrode 21, and then by connect-
ing the parts 29 and 31 the current will fiow

70
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When it is desired to stop the en- -

Q0

y 95

10O

from the battery 61 through the wire 62, parts

31 29, the shaft 13, electrode 19, the electrode

21, the wire 67, fingers 47* and 45, and the.
segment-plate 43, the wire 65, and back to

the battery. Theaboveoperationisfor start-

ing the engine in either direction, depending

upon the position of the crank-shaft and seg-
ments. To prevent overtravel of the lever
23 while operating the same, the pin 27 is pro-

vided to engage with either one of the stops

25 or 20, dependmg, of course, upon which
direction the said lever is moved. -
Having thus fully deseribed my invention,

the rod 57 upwar d and consequentlyloekmw ' T claim as new and desire t.o secure by Letters

the bloek 50 to cctuse the fingers 46 and 48 to
press awa,mst the sewmental contact 44, thus
elosing the circuit ':;Lt' this point. Up t0 this
time no spark has been made between 16 and
18 on account of the break in the cireunit at

‘29 31, the object being to prevent premature

or double spark. . As The pin 40 engages with
the lever 38, it is obvious that upon moving
the lever 23 the salid lever 38 will be meved

_ into engagement with the contact-plate 39,

6o

thus closing the circuit at this point for the
- The lever 50 is now to |
be operated to disengage the pin or lug 29
from therock-plate 24, and in said movement

automatic sparking.

- of the lever 30 the said lug 29 1s placed in
“electrical engagement with the contact-plate

31. As soon as the plate 24 is released from

!

Patent—
1. A starting device for Q combus‘mon -@nN-
gine,comprising fixed electrodesin the engine,

105

I1IO

11§

rocking electrodes for engagement with the
first-named electrodes, a shaft on which the

rocking electrodes are mounted, a source of
electricity, a lever for rocking the electrode-

carrying shaft, means carried by said lever
for locking it to the shaft and also for closing

tho circuit, and rotary conftact-carrying de-

vices for cornpletmﬂ' the circuit, substantmlly
as specified.

2. A starting device for a combustion-en-
oine, comprising fixed electrodes in the eylin-
ders of the engine, a rock-shaft, electrodes
mounted on said rock-shaft and adapted for
engagement with the first-named electrodes,

the lever 23, as desel ibed, the sprlnn' 14 willi a lever loosely connected to smd shaft, means

120
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- for placing said lever in locked engagement |

652,104 g

with said shaft, a contact-point earried by the
lever, a source of electricity adapted to be
closed by said contact-point, disks of insulat-

Ing material mounted on the crank-shaft of
the engine, segmental contact-plates on said

- disks, contact-fingers arranged in the electrie

I0

20

25

circuit, and means for moving said contact-
fingers into connection with the segmental
contact-plates, substantially as specified.

3. Astartingand reversing device fora com-
bustion-engine, comprising fixed electrodes
in the engine-cylinders, a rock-shaft, elec-
trodes carried by said rock-shaft and adapted
for engagement with the fixed electrodes, a
lever loosely mounted on said shaft, means
for placing said lever in a locked engagement
with said shaft, a source of electricity, seg-
mental contact-plates carried by the crank-
shaft of the engine but insulated therefrom,
and one from the other, spring contact-fingers
arranged in the electric circuit and adapted
for engagement with the segmental contact-
plates, means carried by the shifting lever for
closing the electric circuit, and means earried

by said lever for moving either one of the sets

of spring-yielding fingers into contact with |

the segmental plates, substantially as speci-

fied.

4. Astarting and reversing device for com-
bustion-engines, comprising fixed electrodes
arranged in the cylinders of the engine, a

rock-shaft, electrodes mounted on said rock-

shaft and adapted for engagement with the
fixed electrodes, a rock-plate secured to the
shaft, a lever loosely mounted on the shaft, a
spring-pressed pin for locking the lever to the
rock-plate, the said spring-pressed pin also
serving as a circuit-closer, an electric circuit
adapted to be closed by said circuit-closer,
segmental contact - plates ecarried by the
crank-shaft of the engine, butinsulated there-
from and one from the other, spring contact:
fingers adapted for engagement with the seg-
mental plates, rocking blocks on which the
fingers are mounted; rods extended upward
from arms extended from said blocks, and
cam-blocks on the upper ends of said rods
adapted to be engaged by a pin extended from

‘the lever, substantially as specified.

EDWARD S. HAINES.
Witnesses: |
JNO. M. RITTER,
C. R. FERGUSON.

30

35

40

45




	Drawings
	Front Page
	Specification
	Claims

