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To all wleon
Be it known that I,
a citizen of the
of Rochester, in the county of Monroe and
@ State of New York, have invented certain
new and useful Improvements in Sparking-
Ignition - Controling Means for KExplosive-
Engines, of which the following is a specifica-
tlon .

My invention relates to controlling means
for explosive-engines; and it consists in the
parts, combinations, and arrangements here-
in described and claimed. v

The objects of my invention are to provide
an improved means for regulating explosive-
engines in which, among other things, all
dangers from premature or injurious ignition
are avoided and whieh is simple in construc-

“tion and certain in action.

Tn the accompanying drawings, Figure 1
is a plan view illustrating one embodiment of
my invention. -Fig. 2 is a side clevation of
the construction shown in Fig. 1. Fig. 3isa
sectional view, on an enlarged scale, taken on
the line 3 3 of Fig. 2 with the governor omit-
ted for clearness. Kig. 4isa detail end ele-
vation of the parts shown in Iig. 3. Fig. bis
a seetional view, on an enlarged scale, taken
on the line 5 5 of Fig. 1. ¥ig. 6 is a sectional
view on the line 6 6 of Fig. 5, and-Fig. 7Tis a
detail view of parts shown in Fig. 5 with the
springs omitted. . '

Referring to the drawings, 1 1 are two op-
posed cylinders of an explosive-engine pro-
vided with the usual pistons 2, which are
shown connected: by connecting-rods 3 to

_ diametrically-opposed ¢ -anks on the engine-
shaft 4. Theshaft 4 carries s fly-wheel 5 and
is connected by suitable gearing 6 and 7 with
a counter-shaft 8. ‘

A shiftable rod 33 is slidably mounted in a
recess 32 in the shaft 8 and ¢arTies a commu-

- tator-drum 36, of insulating material. The
sliding movement of said rod is limited by a
screw 34, extending through a siot 35 in the

shaft and connecting said rod to a sleeve 20,
slidingly mounted on the shaft. A governor
16 16 is pivoted to the gear 7 and js provided
with arns 18, engaging an annulal groove 19
in the sleeve 20 for shifting said sleeve and
its attached rod 33 upon the actu ation of the

" governor against the tension of its governor-
springs 17. !

The -commutator-
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; peripheral band 37

cured to the rod 33 and is provided with a

of conducting material

having one or nmore angular extensions 38.

| An induction-coil 46 is arranged with its pri-

wary 54 normally in open cireuit with a
source of clectrical energy 55 and two con-
“tacts 52 and 53, which are carried by insu-
lated supports on a case 41. The contact 52
is constructed of sufficient width to engage
the hand 37 during all shifting of the commu-
pator-drum within the speeds for which the
device is set or adjusted, and the contact 53
is constructed to engage the angular exten-
~sions 38 at an earlier or Jater point according
to the shifted position of the commutator-
drum. ) '

The secondary of the induction-coil is elec-
trically connected to the engine-cylinders, as

by a wire 49, and 1o a contact 40 by a wire
48, A plate 39, of condueting material, s

secured on the end of the commutator-drum
in position to be brought into sparking rela-
tion to two terminals 43 and 44, carried by
insulated supports on the case 41 and suit-
ably connected by wires 45 to-the sparking
device 47 in the engine-cylinders. The plate
39 is constructed to engage the contact 40 at
approximately the axis of rotation of the
drum, and the contact 40 is formed of resili-
ent material or provided with resilient means
for maintaining it in engagement with said
plate in all shifted positions of the commu-
tator-drum. : )
In the above-deseribed construction it will
be clear that upon rotation of the commuta-
tor-drum the primary of the induction-coil
will be periodically closed by engagement of
the contact 53 with the angular extension 38
and that the time of such closure v /ill be ad-
vanced or retarded aceording to the direction
in which said drum is shifted by the governor.
It will also be clear that all danger of inju-
rious premature ignition, such asmight oceur
through premature or accidental short-cir-
cuiting of the contacts 52 and 53, is obviated
by constructing the conducting-plate 39 to
travel in sparking relation to the terminals
43 and 44 during only those portions of the
engine-piston travel at which ignition is per-
“missible or desirable. In other words, such
sparking relation between the conducting-
plate 39 and the terminals 43 and 44 will oc-
eur during the angular movenient of said
plate past the terminals, and as the angular
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movement of the plate 39 is not affected by
the shifting of the controlling member, but
maintains a constant and invariable relation
to the rotation of the engine-shaft, the sec-
ondary circuit of the induction-coil will be
placed in sparking relation during an invari-
ableportion of the engine-piston travel. Said
terminals 43 and 44 are formed of sufficient
width for maintaining 'a constant length of
sparking gap to the conducting-plate 39 dur-
ing all shifting of the commutator - drum
within the speeds for which the device is set.
My invention .therefore provides a singﬁe
the
primary and secondary of an induction-coil,
in which the control of the primary circuitis
varied, while that of the secondary circuit re-
mains invariable during all shifting of the
controlling means.
An arm 22 is rigidly secured to a trans-

verse shaft 21 in position to engage the sleeve -

20, said arm being preferably provided with
a roller for reducing friction. A crank 21#,
‘secured to the transverse shaft, is connected
by & spring 25 with a crank 26 on a shaft 26,
carrying a lug 28 in engagement with a cam
27. The cam 27 is actuated by a suitable
journaled spindle 29, provided with a lever
30, which coGperates with an index-plate 31
for enabling accurate adjustment of the cam-
spindle. It will be obvious that adjustment
of the cam-spindle 29 will, through the en-
gagenient of its carn 27 with the lug 28, swing
the shaft 26 and vary the tension o‘}g’ the spring
25, thereby regulating the pressure of the
arm 22 against the sleeve 20. This will vary
the resistance exerted by said sleeve against
the shifting action of the governor 16, and
thus provi§ a simple and convenient means

for controlling and adjusting the action of the-

governor with certainty during the operation
of the engine.

Two arms 24 are shown loosely mounted
on the transverse shaft 21, and provided with
lugs 24°, arranged to engage corresponding
lugs 22® on the arm 22 or shaft 21. These
éngaging ‘lugs are proportioned to permit
some play of the arms 24 on their shaft, and
resilient means, such as a spring 23, engaging
said arms, are provided for yieldingly main-
taining the arms 24 in"their extreme rear-
ward position, as shown most clearly in Figs.
3,5,and 6. i ‘

At the rear of each engine-cylinder is jour-
naled a shaft 11, carrying an’arm 12 in pogi-
tion to engage the head of an exhaust-valve
stem 13, a.spring 13 being provided for nor-
mally maintaining the exhaust-valve closed
in the usual *manner. A crank 14 on the
shaft 11 carries a link 14, constructed to en-

age a head 15 on the inlet-valve stem for
locking said valve in its closed position. An
actuating-crank 10* on each shaft 11 is piv-
oted to a rod: 10, arranged with its inner end
In engaging relation to a cam 9 on the coun-
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ter-shaft 8. The inner ends of said rods 10

may be supported in any suitable manner.”

In this construction the rods 10 are normally

‘maintained in their inward position by the

action of the exhaust-valve springs 132, al-
though additional means may be employed,
if desired, and are alternately moved to their
outward position by engagement of the cam
9 with their inner ends. The arms 24 are
constructed and situated to engage lugs or
stops 24 on the respective rods 10 for lock-
ing said rods in their outward position when
said arms are swung inward by the sleeve 20.

The periphery of the conducting-plate 39
is constructed of sufficient extent to travel in
sparking relation to the terminals 43 and 44
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uring only those portions of the engine-pis- .-
ton travel at which ignition is permissible or

desirable. This obviates all danger of inju-
rious premature ignition, such as might oc-
cur through premature or accidental short-
circuiting of the contacts 52 and 53. Fur-
ther, the sparking gap existing between. the
periphery of the conducting-plate 39 andthe
terminals 43 and 44 acts to prevent opera-
tion of the engine under conditions of ineffi-.
cient ignition or explosion, such as would be.
produced by a material weakening of the
sparking current. : ‘

What I claim is— : -

1. In an explosive-engine provided with
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“the usual cylinder, piston and ignition de- -

vices, the combination of an induction-coil,

a single shiftable controlling' member con-
structed to vary the time of making. and.
breaking the primary circuit of said coil and

100

to place the secondary circuit thereof in -

sparking condition during an invariable por-
tion of the engine-piston travel, and a goy-
erning means for automatically shifting said.

105

controlling member, substantially as de- -

scribed. ,

2. In an explosive-engine provided with
the usual cylinder, piston and ignition de-
vices, the combination of an induction-coil, a
single shiftable controlling member con-
structed to vary the time of making and
breaking the primary circuit of ssid coil and -
to place the secondary circuit thereof in-
sparking condition during an invariable por-
tion of the engine-piston travel, a governing
means for automatically shifting said con~
trolling member, an adjustable means engag-

_ing.said controlling member and constructed

to resist the shifting action of the governing
means thereon, and means for varying the re-
sistance of said adjustable means during the
operation of the engine, substantially as de-

“seribéd.

3. In an, explosive - engine provided with
the usual cylinder, piston, and ignition de-
vices, the combination of an induction-coil
arranged with its primary in open circuit -
with a source of electrical energy and-two
contacts, and its secondary in open circuit
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with the ignition devices and a terminal, a
single shiftable controlling - member —con-
structed to engage said two contacts in the
primary circuit to close said circuit at vari-
ous points in the engine-piston travel and to
close the secondary wireuit through a spark-
gap to said terminal during an invariable por-
tion of the engine-piston travel, and a gov-
erning means constructed to shift said con-

trolling member automatically, substantially

as described.

4. In an explosive-engine provided with
the usual cylinder, piston and ignition de-
the combination of an induction-coil
arranged with its primary in open circuit
with a source of electrical energy and two
contacts, and 1its secondary in open _circuit
with the ignition devices and a terminal, &
single ' shiftable controlling member cOD-
structed to engage said two contacts in the
primary circuit to close said circuit at vari-
ous points in the engine-piston travel and to
close the secondary eircuit through a spark-
gap to said terminal during an invariable por-
tion of the engine-piston travel, a governing

“controlling
member au tomatically, adjustable means en-
gaging sald controlling member and con-
structed to resist- the shifting action of the
governing means thereon, and means for va-
the resistance of said adjustable means
during the operation of the engine, substan-
tially as described. _

5° In an explosive-engine provided with
the. usual cylinder, piston, and ignition de-
vices, the combination of an induction-coil
arranged with its primary in open circuit
with & source of olectrical energy and two
contacts, and its secondary arranged in elec-
trical connection with one electrode of the
jenition device and with 2 contact, a terminal
e%ectrically-connected to the remaining elec-
trode of the ignition device, a single shiftable
controlling member constructed to engage
said two contacts in the primary cireutt, to
close said circuit at various points in the en-
gine-piston travel and to place said second-
ary contact in sparking relation to said ter-
minal during an ‘nvanable portion of the
engine-piston travel, and a governing means
constructed to shift said controlling member

- automatically, substantially as described.
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".the combination of an induction - coil

6. In a multiple-cylinder engine provide

with the usual pistons and ignition devices,

ar-
itg prignary in open circuit with
a source of electrical energy and two con-
tacts, and its secondary arranged in elec-
trical connection with one of the electrodes
of each of the several ignition devicesand with

ranged with

* g contact, a separate terminal for each of said

ignition devices arranged in electrical con-

I

- vices,

3

nection with the
a single shiftable controlling member con-
structed to engage said two contacts in the
primary circuit to close said circuit at vari-

ous points in the travel of the several engine-
pistons and to place said secondary contact

successively in sparking relation with each

of said terminals during an invariable por-
tion of the corresponding engine - piston
travel, and a governing means constructed
to shift said controlling member automatic-
ally, substantially as described.

) Tn an explosive-engine provided with
the usual cylinder, piston and ignition de-
the combination of ‘an _induction—coil
arvanged with its primary in open circuit

remaining electrodé thereof,
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with a source of clectrical -ererg and two’
O .

contacts, and its secondary arranged in elec-
{rical connection with one electrode of the
ignition device and with a contact, a termi-

sl electrically conneeted o the remaining -

electrode of the ignition device, a single
shiftable controlling member provided with
a peripheral element constructed to engage
satd two contacts in the primary circult to
close said circuit ab various points in the en-
gine-piston travel, and with an end plate con-
stiucted to place said secondary contact in

sparking relation to said terminal during an
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‘avariable portion of the engine - piston .
travel, and a governing meahs constructed

to shift said controling member automatic- -

ally, substantially as described. - .

2'Tn an explosive-engine provided with
the usual cylinder, piston and ignition de-
vices, the combination of an induction-coil
arranged with its primary in opep circuit
with a source of clectrical energy and twd'
contacts, and its secondary arranged in elec-
trical conmection with one electrode of the
ignition device and with a contact, a termi-
nal electrically connected to the remaining
clectrode of the ignition device, a single
shiftable controlling mémber provided with
a peripheral element, constructed to engage
said two contacts in the primary circuit to
close said circuit at various points in the en-
‘gine—piston‘tmvel, and with an end plate
Constructed to place said secondary contact
in sparking relation to said terminal during
an, invariable portion of the engine-piston
travel, means constructed to maintain said
secondary contact in engagement with said
plate in the sevoral shifted
controlling means, and a governing 1means
constructed to shift said controlling member
automatically, substantially as described.

, JOSEPH S. MORELAND.
Witnesses: , ' .

D. GURNEE,
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