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UNITED STATES

PaTeENT OFFICE.

JOHN V. RICE, JR., OF EDGEWATER PARK, NEW JERSEY, ASSIGNOR TO
THE JOON V. RICE, JUNIOR, COMPANY, OF SAME PLACE.

ELECTRIC ‘IG'NITER FOR EXPLOSIVE-ENGINES.

SPECIFICATION forming part of Letters Patent No. 676,099, dated June 11, 1901,
Application filed August 12,1897. Renewed November 8, 1900, Seriel No. 35,390, (No model.)

To all twvhom it may concern:

Beitknown thatI, JOENV. RICE, Jr., aciti-
zen of the United States,residingat Edgewater
Park, in the county of Burlington and State of
New Jersey, have invented certain new and
useful Improvements in Gas-Engines; and I
do hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art to
whichit appertains to make and use the same.
" My presentinvention relates to an improve-
ment in gas-engines of the four-cycle type, in
which,asis well known,at each alternaterevo-
lution of the shaft an explosion takes place.

The object of my present improvement is to
simplify the construetion of engines of this
character and especially to provide efficient
igniting means; and the invention therefore
consists in the improved igniting mechanism
for causing the explosion and in numerous
details in the construction and arrangement
of the same, substantially as will be herein-
after described and claimed.

In the accompanying drawings, illustrating
my invention, Figure 1 is a vertical side ele-
vation of my improved gas-engine, the gov-
ernor mechanism being represented in edge
view. Fig. 2 is a top plan view. ' Fig. 3is a
horizéntal sectional view in partial plan. Fig.
4 is a detail view showing the governor mech-
anism in side elevation. Fig. 5is another de-
tail viewillustrating the governor mechanism
in front elevation. Fig. 6 represents the ex-
haust-valve cam in plan and also in side ele-
vation., Fig.7 is a plan andalso a side view
of the compound lever which codperates with
the stem of the exhaust-valve.- Fig. 8 is a
view of the key to which the side links of the
governor mechanism are connected. Fig. 9
is a plan view and also a sectional side view
of the casting that supports certain parts of
the governor mechanism. Fig. 10 represents
in detail the sliding sleeve on the governor-
shaft. '

Similar letters of reference designate corre-
sponding parts throughout all the different
figures of the drawings.

In carrying my invention into practical op-
eration I employ any suitable kind of general
framework, the details of which may vary
greatly in size, form, shape, and arrangement.

A denotes the horizontal crank-shaft of the
engine, which is supported in suitable bear-
ings in the main frame B, and there being a
drive-wheel A’ on the side shaft, and the con-
necting-rod o being pivoted to the cranked
portion of the drive-shaft and also connected
by a pin or other suitable means to the piston
C, which reciprocates within the water-jack-
eted cylinder D. '

In the main frame of the engine, at a point
near the upper end of the cylinder D, is situ-
ated the explosion-chamber K, which is more
clearly represented in Figs. 2 and 3, in which
chamber the explosions take place that cause
an impulse to be transmitted to the main pis-
ton C. Theair and gas which areintroduced
into the explosion-chamber E are mixed at a
point outside of said chamber and are intro-
duced thereinto through the air and gas inlet
valve F. :

1 will now describe the electrical igniting
means whereby the explosions are caused
within the explosion-chamber E.

InFig. 3 I have shown a battery b, having
wires run to the electrode-pins ¢ and d, said
electrode-pin ¢ having a spring contact-finger
¢ situated within the explosion-chamber E,
and said pin d working through the wall of
the said chamber B within a suitable bear-
ing provided at d' for the purpose, the inner
end of this pin d being rounded, as shown in
Fig. 8, and adapted to be brought into close
contact with the end of the spring-finger ¢'.
The electrode-pin d is designed to reciprocate
horizontally through the aforesaid bearing
d' and to make and break contact with the
end of the spring-finger ¢, already men-
tioned. The outer end of the electrode-pin
d carries a collar e, between which and the
nut f on the said pin or some other suitable
projection is tensioned a coil-spring g, the
function of which is to normally throw the
electrode-pin d outward sufficiently to per-
mit its inner rounded contact end to elear the
end of the spring-finger ¢'. "Whenever any
agency throws the electrode-pin d inwardly,
thereby compressing the spring g, a contact
will be made with the end of the spring-fin-
ger ¢'.  Thus by the making and the break-
ing of contact between the end of the pin d
and the end of the spring-finger ¢’ the neces-

55

6o

65

70

75

8o

85

go

95

100




I0

2

sary sparks will be caused for igniting the
mixed air and gas which are introduced into
the chamber E through the valve F.

I will now proceed to explain the details of
the governor mechanism.

G designates an uprightrotary shaft, which
may be termed the ¢ governor-shaft,” on the
lower end of which is a horizontal worm-
wheel &, that meshes with the teeth of a ver-
tical worm-wheel H, keyed upon a contigu-

. ous portion of the horizontal engine-shaft A.
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The number of teeth in the wheel H bears a
certain ratio to the number in the wheel G,
which ratio may vary as desired. In thetype
of engine I am describing the wheel H makes
two revolntions to one revolution of the

-wheel G'. )

11 designate the arms of the governor, the
lower ends of which are formed as weights
or balls and the upper ends of which are piv-
oted to a collar or sleeve h, which is keyed
upon and rotates with the vertical shaft G.
Rigid with the weighted arms I I and adapted
to move therewith are the short arms 7 4,
which are pivoted to a collar J, arranged to
slide vertically upon the shaft G. Attached
to the sleeve J are two vertical links K K,
one on each side of the shaft G, the upper
ends of which are connected to a fiat key I,
which passes through the shaft G.

L denotes a cam device, at the top of which |

is a circular part /, immediately below this
a cam part [', whose cam-point has a diame-
ter equal to that of the circular part I, and
below this a sleeve-like extension 2, provided
with lateral vertical slots 3, that are adapted
to engage the horizontal flat key I, (see Fig.
11,) said cam device being situated upon and
rotating with the governor-shaft G.

When the engine is running at a normal
rate of speed, the weighted arms I T will oe-
cupy the position shown; but as the speed
increases beyond the normal limit and the
action of the engine consequently begins
to be unsteady and irregular the weighted
arms I I will fly out under the action of the
ceuntrifugal foree, causing in consequence the
sleeve J to be depressed, which will pull
the links K and also the key & downwardly
through the slots > in the cam device, it be-
ing noted that while the engine is running
uniformly the said key %, being within the
slot %, upholds the cam device L in the po-
sition in which it appears. The support
for the cam device being thus lowered, a
spring M, (see Fig. 1,) which appears upon
the top of the cam device L, will operate to
depress the cam device and force it down-
wardly to an extent corresponding to the de-
pression of the key k, which is sufficient to
transfer the circular cam partlinto the same
horizontal plane which has previously been
occupied by the cam part I'." I will now ex-
plain the effect of this change in the position
of the parts 7 /. In the wall of the water-

“jacketed cylinder D, wherein reciprocates

the piston C, is the exhaust-valve N, through
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which the spent gas finds exit after the va-
rious explosions. The end of the stem n of
this exhaust-valve projects through the end
of the exhaust-valve chamber in a position
where it is in contact or adapted to be in con-
tact with one end of a double lever O, which
is pivoted near its center in a suitable sup-
port, while the opposite end carries a roller o.
The double lever O is shown in plan view and
also in edge view in Fig. 7, and itis shown in
operative relation with the adjacent partsin
Fig. 3. The double lever O occupies such a
position—that is to say, is located in such a
horizontal plane—that the roller o belonging
thereto is normally alined with the part I’ of
the cam device L, and hence when the engine
is running normally the part? of the cam de-
vice I will rotate in contact with the roller o,
and at each rotation will cause a vibration of
the double lever O and an opening conse-
quently of the exhaust-valve N, because it
will of course be understood that each time
the end of the lever O presses against the
outer end of the stem 7 of the exhaust-valve,
as shown in Fig. 3, the result will be to tem-
porarily open the exhaust-valve until such
timé.as the double lever O shifts backward
again and is released from the stemn. Nowit
will be seen that when the engine runs at such
a high rate of speed as to cause the cam device
L to be pressed downward under the action of
the spring M sufficiently to transfer the eircu-
lar part [ into the horizontal plane previously
occupied by the cam part I the circular part [
will be brought into contact with the roller o
on the double lever O, and inasmuch as the
circular part hasthe same diameterthrough-
out as the largest diameter of the cam part
I" and inasmuch as the effect of the contact
of the largest diameter of the part I’ with the
roller o is to open the exhaust-valve N the

result will necessarily follow that so long as-

the eircular part ! remains in contact with
the double lever O the exhaust-valve will re-
main open and the gas within the eylinder
have an opportunity to esecape. The mo-
ment the pressure within the eylinder dimin-
ishes sufficiently to diminish the speed of the
governor mechanism and the weighted arms
1T consequently begin to resume their normal
position just at that moment, the cam device
I beingagain elevated, the exhaust-valve will
be permitted to close. Onaccount of the pe-
culiar juxtaposition of the part ' of the cam
device L with the top part ! thereof the ex-
haust-valve will be permitted to close at just
the instant a sufficient reduction of pressure
has taken place to bring about a constant and
even movement of the engine, and hence this
arrangement of parts will effect a great sav-

‘ing, because oftentimes a large portion of a

charge of gas will be saved which otherwise
would be lost if it was necessary for the gov-
ernor mechanism to rotate to a certain pre-
determined point before the exhaust-valve
could again close; but with my construction
the exhaust-valve can close at any moment
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whenever the other conditions of regularity
and uniformity of motion for the engine make
it necessary for it to close.

On the upper end of the governor-shaft G,
at a point somewhat above the cam deviece L,
is fixed another horizontal cam P, (see Fig.
3,) which is oppositeto the outer end of the re-
ciproeatory electrode-pin d. At each revo-
lation of the governor-shaft G the cam P acts
against the pin d and thrusts the latter in-
ward, so as to make contact between it and
the spring-finger ¢’. Hence at each revolu-
tion of the governor-shaft G a spark is cre-
ated within the explosion-chamber E. The
collar ¢ on the outer end of the electrode-pin
d is furnished with a set of radial arms p, and
the cam P orits collaris provided with a hori-
zontal projecting pin p’ of sufficient length to
strike one of the radial arms p at each revo-
lution of the cam. Thereforeeverytime the
cam revolves the electrode-pin d will be par-
tially rotated. The object of this is to pre-
vent the constant sliding of the same side of

the inner end of the electrode-pin d against-

the spring-finger ¢/, which would otherwise
take place, and this construction permits the
various sides of said inner end of the pin to
be presented to the action of the spring-fin-
ger, so that the friction between the two parts
is not injurious and does not wear the round-
ended electrode-pin disadvantageously.

Many changes may be made in the precise
arrangement, form, and location of the sev-
eral parts without varying from the scope and
intent of the invention as here presented, and
I therefore reserve the right to make all such
changes as experience may suggest to be de-
sirable. .

Having thus deseribed my invention, what
Iclaim as new, and desire to secure by Letters
Patent, is—

1. In a gas or explosive engine, the combi-
nation with the cylinder, the piston, and the

3

explosion-chamber, of the fixed and thereeip-
rocating electrodes, one of which is rounded
and horizontally rotative to prevent wear by
friction, and the other of which has a spring
contact-finger that is adapted to bear against
the rotative electrode when contact is made;
substantially as described.

2. In a gas or explosive engine, the combi-
nation with the explosion-chamber, of-the
fixed and the reciprocating electrodes, one of
which is horizontally rotative, its outer end
being provided with a star-wheel, and means
for intermittently rotating said star-wheel;
substantially as desecribed.

3. In a gas or explosive engine, the combi-
nation with the explosion-chamber, of the

“fixed and the reciprocating electrodes, one of

which is horizontally rotative; a star-wheel on
the outer end of said electrode, and an elec-
trode-actuating cam, said ¢am being provided
with a pin for engaging and intermittently ro-
tating the aforesaid star-wheel, substantially
as described.

4. In a gas or explosive engine, the conibi-
nation with the explosion-chamber, of the
fixed and the reciprocating electrodes, one of
which is provided with a spring contact-fin-
ger adapted to bear against the other when
contact is made, while the other - is rounded
and horizontally rotative to prevent wear by
frietion, said latter electrode having a spring
for normally keeping it out of contact with

‘the other, and being provided on its outer end

with a star-wheel, and an electrode-actuating
cam,said cam being provided with a pinforen-
gaging and intermittently rotating the afore-
said star-wheel, substantially as described.
In testimony whereof I affix my signature
in presence of two witnesses.
JOHN V. RICE, Jr.
‘Witnesses:
G. M. INMAN,
THEO. B. MARTIN.
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