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To all whom 1t may concern:
BRe it known that I, Wanrer J. McVICKER,
a citizen of the United States, residing at

Alma, in the county of Gratiot and State of |
Michigan, have invented certain new and |

nuseful Improvements in Controlling Mech-
anism for Internal-Combustion Engines, of
which the following is a specification.

My invention relates to mechanism for
controlling the operation of internal com-
bustion engines, such as gas and gasolene
engines and the like, and my oblect 1s to
provide an improved organization for use 1n
engines of the type in which the supply of
fuel to the engine is automatically shut off
when the means for causing its combustion
in the engine is made inoperative, so that
the engine may be controlled from the 1gnit-
ing device without loss of fuel. This result
iz effected in engines of this type by provid-
ine mechanism which operates automatically
upon the explosion of a charge in the cylin-
cer to open the exhaust valve to permit the
escape of the explosion products, the valve
remaining closed and retaining the charge
in the cylinder in case it 1s not exploded.
As the pressure due to the presence of the
unexploded charge in the cylinder prevents
a fresh charge from being drawn in, 1t fol-
lows that there is no consumption of fuel
while the igniting device remains 1mopera-
tive. Heretofore in engines ot this type 1t
has been customary to provide mechanism
in which the force of the explosion in the
main or an auxilliary cylinder was exerted
directly upon the exhaust valve to open 1it.
Tnstances of such arrangements ave afforded
in my prior patents 726731 and 743915, 1s-
sued April 28, 1903, and November 10, 1903,
respectively.

The object of my present invention 1s to
provide an organization in which the force
for opening the exhaust valve 1s devivea

through another channel, the controlling:

]

mechanism that responds to the explosion of
a charge in the eylinder merely acting to
direct the valve opening foree, and to make
it effective or leave it meffective depending
upon the occurrence or non-occurrence of
the explosion.

The nature of my mvention will appear
from the following description, and the par-
ticular features which I regard as novel will
be defined in the appended claims.

In the accompanying drawings, in which

one embodiment of my invention 1s 1llus-

trated, Figuve 1 is a side elevation, partly
in section on line 1—1 of Fig. 2, of an 1n-
ternal combustion engine equipped with
valve controlling mechanism 1n accordance
with my invention; Fig. 2 is a plan view,
partly 1n section, of the engine taken on
line 2—2 of Tig. 1; and Fig. 3 1s a diagram-
matic representation of the valve-control-
ling mechanism in an alternative position to
that shown 1n If1g. 1.

The engine to which T have shown my 1n-
vention applied is of a familiar type, and
needs no extended explanation. It com-
prises f support, between the two upright
sides at one end of which a crank shaft 1s
journaled. upon the ends of which are car-
vied two fy wheels. Upon the other end
of the frame or support the cylinder A with
its assoctated valves and valve-operating
mechanism is seenred. A piston head B 1s
arranged within the cylinder A, and tul-
crumed to this head is a piston rod 0, the
other end of which is journaled to the crank
shaft pin C. The cylinder A is surrounded
by the customary water jacket «.

The fuel which is used in the operation
of the engine is generated n any of the ways
which are well understood 1 the art, and
is led to the cylinder by way of the admission
port ¢. The admission port communicates
with the rear of the eylinder, the pomt ot
entrance of sald port being governed by the
valve I, which normally rests on the valve
seat ¢/, The valve I8 1s held in position on
its seat by means of a compression spring €,
which is interposed between the rear of the
cylinder and a head ¢® on theend of the valve
stem e*, the head ¢® being made adjustable
so as to enable the pressure necessary to open
the admission valve to be casily regulated.
Communicating with the rear of the cyhn-
der is an exhaust port G, which communi-
cates wilh the eylinder through a channel ¢
extending from the rear end thereof.  Fhe
exhaust port is controlled by a valve ¥ yest-
ing in oa valve seat /') the valve bemg nor-
nally held i position by means of a com-
pression spring f* interposed belween the
wall of the exhaust port and the head /3,
secrnred to the valve stem /7. 1t will be un-
derstood, of course, that the spring f
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trolling the exhaust valve, is stronger than
the spring ¢* controlling the admission

valve.
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1nstance for effecting the automatic control
of the valves. . Upon the shaft 1. of the en-
‘gine 1s mounted an eccentric &, upon which
18 an eccentric strap or ring 7 connected with
~ the valve rod or eccentric rod K. The end

- of the valve rod is supported adjacent to but
‘normally out of engacement with tne end of |
the valve stem f* by an arm ¢ which is ful-
~crumed so that it 1s free to swing as the |
valve rod reciprocates. Mounted upon the
outside of the cylinder is an auxiliary or

ot

T will now deseribe the particular mechan-

1sm which I have employed in the present

- secondary cylinder «, which communicates

-
T
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lever with 1its coGperating contact anvil, I,
~ located 1n the rear part of the main cylinder,
~and arranged to be moved to break contact

40

~trical circuit of the igniter may include a
spark co1l ¢/, a battery > and a switch ¢ for
opening the circuit when the engine is not
running, all as shown chagrammatically in
- | Flg 1. | L - ..
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with the main cylinder by means of a port |
or passage 0’. Within this auxiliary cylin-

cer 1s a piston «” which is normally held in

the front portion of the cylinder, that 1s the |
- portion of the cylinder with which the en- |

trance port or channel communicates, by
~means of a compression spring c¢. The

piston 1s provided with a stem or rod which
extends out of the auxiliary cylinder and

carries a roller ¢. The valve rod I is pro-
- vided with a shoe %%, and with this shoe the
roller of the end of the small piston stem
18 adapted to engage when the piston is
thrust outward by means of pressure com-

Tunicated from the main eylinder. o
For exploding the charge in the cylinder
- the customary electric igniter is provided, in
the present 1nstance, the same consisting (asg

shown 1n dotted lines in Fig. 1) of a contact

and produce the ignition spark by a pin ¢

~carried on the piston head B, the pin being
brought into engagement with the contact

lever of the igniter I at the end of the for-
ward movement of the piston. The elec-

The operation of the mechanism is as fol-

| _]fo’ws: Assume that the piston head B is at

-~ by means of force applied in any manner
~ the pressure within the cylinder is reduced

and the valve E of the admission port is
’? opened by the atmospheric pressure to
permit the fuel or explosive mixture from

G
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- piston head has moved far enough to un-

60

~ the end of the main cylinder A toward the
admission port ¢, as it iz caused to recede

or move toward the other end of the cylinder

a suitable source to pass into the cylin-

—y

der. At the end of its backward stroke the

cover the port communicating with the

auxiliary cylinder ¢, but the pressure exist-

- ing m the main cylinder is but little if any
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‘more than the atmospheric pressure and con-

sequently there is no tendency for the piston

¢’ of the auxiliary cylinder to be moved. |

When the piston B reaches the end of its
| backward stroke the admission valve E
closes, and the application of power con- -

tinuing, the piston head returns to its posi-
tion at the forward end of the cylinder, com-
pressing the admitted charge as it advances.
| When 1t has accomplished the full extent
of 1ts forward stroke the charge is exploded -
by the 1gniter I, and, expanding, drives the

piston I3 before it to the other end of the

cylinder. The motion of the piston 1s con-

toward the rear of the cylinder it passes and

70

‘municated by way of the piston rod b to the
crank shaft L. and its consequent rotation
acting through the eccentric & and eccentric
ring 4, causes a movement of the valve rod

S 2 I ‘the v 80
or eccentric rod K. - As the piston B travels ;

uncovers the port leading to the auxiliary

cylinder «, and the gaseous products of the

_explosion under a high degree of pressure
flow into the auxiliary cylinder and act to

thrust the piston ¢’ backward against the

compression spring ¢. This movement of
the piston ¢” causes the roller ¢ carried on

the end of the piston stem to be thrust out

into the path of movement of the shoe %>
attached to the valve rod I. At this mo-

ment the valve rod, under the influence of
i the Torce communicated to it by the piston-
B through the medinmm of the piston rod,
crank shaft, eccentric and ececentric ring, is
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moving toward the valve stem £, and as the

shoe comes 1nto contact with the roller o the
valve rod 1s raised, its end brought into en-
gagement with the end of the valve stem 7+
“and, as the movement of the valve rod con--
tinues, the valve I is unseated and the ex-

100

haust port (+ opened to permit the gases in
the cylinder to be driven out by the return .

stroke of the piston B. To prevent the pre-
‘mature closing of the exhaust valve

withdrawal of the roller @ from the shoe 42,

1 case the piston « 1s prematurely retracted
by the escape of the gases trapped in auxil-
lary cylinder ¢, I prefer to arrange the engag-
ing ends of the valve stem f* and the valve
rod IL so that having once been brought into
‘engageinent they will remain together until-
‘the valve rod has been carried back far
enough to permit its end to drop away from

s

| the forked end of the valve rod #*. When the
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toward the admission port, and the products
ot the explosion of the charge have been

torced out, the exhaust valve 1s closed and

the power that has been stored in the fly
| wheels of the engine by the explosion acts

tO | dI‘&_“T iheplﬁton B bﬂCk ﬂgﬂinj‘_.'thus cdrayv-

mg into the cylinder another charge of the

explosive mixture. The cycle, as previously

described, is gone through again, and is re-
peated as long as the igniter continues to
operate. B
- Should the speed of the engine for any
reason, increase beyond the rate desired, as
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hy the load becoming lighter, or should 1t
be desired to stop the engine, this may be
done by merely causing the igniter to be-
come inoperative, as, where the ignition 1s
electrical, as in the present 1nstance, by
brealking its cireuit, either manually or auto-
matically, for a period of time correspond-
ing with a few strokes of the piston, 1f 1t 1s
nerely desired to regulate the speed, or for
a longer period where it is desired to stop
the engine. The moment the 1guiter be-
comes mnoperative the next preceding charge
of fuel that was admitted to the cylinder
will not be exploded, and the result will be
that when the piston B has reached that
point in 1its stroke where the port 0 com-
municating with the auxiliary cyhnder «
is uncovered the pressure in the main cyl-
inder will be insutlicient to thrust the roller
¢ into the path of movement of the valve
rod K and in consequence the end of the
valve rod will not be thrown into position
to operate the exhaust valve If. The exhaust
valve therefore remains closed, the charge 1s
retained in the eylinder, and being retained
prevents the reduction of pressure in the
cylinder on the back stroke of the piston
suflicient to bring about the drawing in of
another charee. 1l the operative velation
between the valve rod and the exhaust
valve were maintained at all times regard-
less of whether the charge 1 the cylinder
had been exploded or not, as has been the
arrangement heretofore, the piston would
continue to operate to draw a fresh charge
of fuel into the cylinder upon each alternate
back stroke and to exhaust that charge upon
each alternate forward stroke, thus wasting
the fuel. By placing the operative relation
between the valve rod and the exhaust valve
under the contrel of the explosion pressure,
this waste is prevented, and a charge once
drawn into the cylinder is retained untu
it has been utilized. The moment the 1g-
niter is made inoperative the consumption
of fuel ceases, to be resumed whenever the
ioniter is again made active, whether 1t be
after an interval of a few strokes of the pis-
ton or at some more remote time. It will
be appreciated from the foregoing that with
my arrangement of valve control 1t 1s pos-
sible to exercise absolute control cver the
operation of the engine through the medium
of the igniter alone, and without any loss
of ftuel.

I claim:

1. In an internal combustion engine, the
combination with the maim evhinder and the
piston thercin, of an exhanst valve, a con-
stantly reciprocating rod normally oul of
cobperative relationship therewith and hav-
ing formed thereon a cam surface, & member
adapted to be moved transversely 1nto the
path of said cam surface to shift the rod
mto codperative relationship with said vaive,

g
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and mechanism controlling said member
responsive to each explosion in the engine
cylinder.

9. In an internal combustion engine, the
combination, with the main cylinder and
the piston therein, of an exhaust valve, a
constantly operating rod normally out oi
cotperative relationship therewith, a piston-
actuated roller adapted to be moved trans-
versely into the path of movement of suid
rod and on which the latter is adapted to ride
{0 establish said cooperative relationship,
and an auxiliarvy eylinder in which said pis-
ton of the roller operates and which com-
municates with the main cylinder.

3. In an internal combustion engine, the
combination, with the main cylinder and the
piston therein, of an exhaust valve, a con-
stantly operating rod normally out of co-
operative relationship therewith, an eccen-
{ric for operating said rod, a member adapt-
¢d to be projected across the path of said
rod, a shoe on said rod which rides on said
member when the latter is so projected, and
shifts said rod into operative relation with
said valve, and fluid pressure mechanism
controlled by explosions in the main cyl-
inder for operating said member.

4. Tn an internal combustion engine, the
combination with the main cylinder and the
piston therein connected with the usual
crank shaft, of an exhaust port, a valve
therefor mounted on a valve stem, a recipro-
cating valve rod extending from said shatt
to said valve stem, but normally out of en-
oagement therewith an auxiliary cylinder
in communication with said main cylnder,
a piston in said auxiliary cylinder adapted
to be moved when the pressure in the main
cylinder exceeds a predetermined amount,
a shoe on said reciprocating valve rod, and
a part adapted to be moved by said auxihiary
piston into the path of movement of sald
shoe, whereby the reciprocating valve rod
is thrown into engagement with said valve
stein.

5. Tn an internal combustion engine, the
combination with the main cylinder and the
piston therein, of the admission port e, the
admission valve I, the exhaust port G, the
exhaust valve I, the reciprocating valve rod
i normally out of engagement with said ex-
haust valve, the auxiliary cylinder « com-
municating with the main cylinder, the pis-
ton o in said auxiliary cylinder, the shoc
%2 on said valve rod, and the part ¢ adapted
to be moved by said auxiliary piston into
engagement with said shoe to throw said
alve vod into engagement with said ex-
haust valve.

G. I an inlernal combustion engine, the
combination with the main eylinder and the
piston therein, of an exhaust port, a valve
ooverning the same, a reciprocating valve
rod adjacent to but normally out of engage-

50

00

95

100

105

110



‘running a support for said valve rod hfl,ﬂng

10

2T

ment with said exhﬂ,ust valve, and ftdapted
to reciprocate constantly while the engine 1s

c-lotted connection therewith and adapted to
swing with the reciprocation of he rod, and
1116(311&111811’1 responsive to explosion pressure
1 sald cylinder adapted to throw said valve

red away ifrom its normal support and mto_
' _enﬂaoement with said valve.

In an 1nternal combustion engine, the

o COIl’lblﬂELthll with the usual- (}yllndel:, plston

20

and crank shaft, of an exhaust port, a valve

theretor having a stem, a constantly recipi
cating valve 10(1 11‘“11?'1110 one end attached to

- an eccentuc mo upted on. the crank shaft

and having the other end disposed adjacent
the end oi said valve stem but out of line
therewith, a support for said valve rod
such end
with and
1ocat1011 of the rod,

“{mpt(,d to swing with the recip-
and

der adapted to throw said valve rod away

from 1ts normal support and sh_1ft said rod |

O

at
having slotted connection there-

mechanism re-
sponsive to explosion pressure in said eylin-

097,585

into line with sald Stem SO Qs to engaoe the

saIne.
In an 111ternal combustlon enome, ‘the

combnmtmn with the usual cylmder piston.
and crank shaft, of an exhaust port,

therefor, a sbem cn which said valve 18

‘mounted, a valve rod eccentrically mounted

upon the crank shaft and extendmg sub-
Stantlﬂly parallel with the piston rod to a

i pomnt adjacent said valve stem, a support

for
slotted connection therewith

said valve 1rod near said pomt having
and acdapted to

a Valve |

swing with the 1‘8011]1‘(}C¢LJ[101’1 oi the rod, and
mechamsm responsive to explosion pressure

in said cylinder adapted to throw said valve

| rod away from its normal support and into
Ime with said stem so as to engage the same,

saicl parts being so formed as to remain n

engagement dm"mﬂ a predetermined time.

WALTER J. MoVICKER.

\Tltnesses
L. S. ILIRBY
L. E. WVILLSO*{.
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