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To all whom 4t may concern.:

Be it known that I, Joux Warsox Frrz-
Gikarb, o citizen of the United States of
America, residing at Grand Rapids, in the

g county of Kent and State of Michigan, have

invented certain new and useful Improve-
ments in Engine-Starters; and I do Lereby
declare the following to be a full, clear, and

exact description of the invention, such as

10 will enable othexs skilled in the art to which

it appertains to make and use the same,

My invention relates to improvement in.

starters for internal combustion engines, and
more particularly to the class of devices in

15 which a combustible mixture is supplied to

the proper cylinder or cylinders of the en-
gine, and fired to furnish the initial or
starting. impulse or impulses, until the en-
gine assumes the normal running process.

“90 .My invention resides mainly in the con-

struction and operation of the valves at-
tached to the eylinders, whereby said valves
automatically determine the proper cylin-
der or cylinders to receive the injtial charge

25 and close off the other cylinders, and in

80

various details of construction and arrange-
ment, as will more fully appear by refer-
ence to the accompanying drawings in
which:

Figure 1 is a vertical section through the
valves algd combustion chambers of a four
cylinder “engine having my invention ap-
plied thereto. Tig. 2 1s an enlarged.detail
of one of the valves comprised "in my in-

25 vention shown in plan view. Fig. 3 a side

clevation of the same. TFig. 4 a vertical
section of the same shown in closed posi-
tion, Fig. 5 the same in open position. Fig.
6 a portion of the same showing the valve

49 in position to stop off a cylinder that is not
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in condition to receive the initial charge.
- Tig. 7. a transverse section of one of the
valves on the line of 7—7 of Fig. 5.

Like numbers refer to like parts in all of
the figures,

1 2 3 and 4 represent the cylinders of a
four cylinder internal combustion engine,
having the usual combustion chambers 1° 2*
32 and 4% and exhaust valves b 6 7 and 8
communicating rvespectively “with exhaust
chambers 18 14 and 15, and intake valves 9
10 11 and 12 communicating with intake
chambers 16 and 17 for supplying a com-
bustible mixture to the engine, all operat-
ing in the usual manner of such engines.

So far, the device represents a common

form of internal combustion “engine, and
obviously is not limited to the specific form
shown, and my invention obviously may be

“adapled to dn engine with a different numi-

ber of cylinders, as preferred.
Communicating  with each combustion
chamber s a small pipe or passage 18,
mounted on which ave- annular sockets 19
each adapted to receive the shank of a vulve
body 20, having a passage therethrough

| closed and opened by a valve 21, cylindrical

|

in part and conical in part as shown, the

conicgl part adapted to close said passage

against the incoming initial charge of com-
bustible mixture which latter iz introduced
from any convenient sources of supply,
(preferably a pump) by means of pipes 29
communicating with the interior of each
valve body. For each valve 21 a detached
valve stem 22 is provided, terminating ad-
jucent to the valve 21 in a piston end of the
same diameter asthe body of said valve, and
movable in the chamber of the valve body
independent of the valve 21 so that it will
separate therefrom, leaving a space there-
between to receive the combustible mixturo
from the pipe 29 and hold the valve closed,
and when in contact with the valve as here-
after described will mechanically hold the
same closed, or will move away from the
ralve leaving the same closed, according to
circumstances as hereinafter pointed out, in
the operation of the device.

Engaging the end of the valve stem 1s a
reversible cam 23 provided with a Jever 24
and fixed on a shaft 25 by a set screw 353
when this cam is turned with the thick side
toward the stem 22 the stem will be moved
inward in contact with the valve 21, me-
chanically closing the same, and when the
cam is turned with the thin side toward the
same the stem is free to move outward and
is so moved by a spring 32 engaging a col-
lar 83 on the outer end of the stem, thus
leaving the valve 21 closed and opening a
space between the valve and the piston end
of the stem 29 into which space the com-
bustible mixture from the pipe 29 will flow
and thus hold the valve closed by the pres-
sure of the same, which valve position ‘is
illustrated in Figs. 1 and 6, and is the posi-
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tion which the valve will assume whenever .

any of the valves of the respective engine
cylinders are open, as shown in Fig. 1. All
the levers 24 are coupled in common to a
sliding rod 27 by connections movable in

110




*

10

15

20

) 988,635

slots 28 arranged longitudinally in the rod.

"The shaft 25 is.provided with a.spring 34

which spring rotates the cam in the direc-
tion to close the respective valve. )

When a valve has been blown open it

%

will be positioned as in Fig. 5 with its cy-
lindrical portion clesely surrounded by the
case. The incoming fluid thus cannot get
behind the valve to close the same, and the
valve will usually stay open. To insure this

result, however, I may provide special re--

taining means as follows. Above each valve
21 is a ball 30 smaller than the passage in
which it is located, to permit the mixture
to pass the ball which ball when the valve
21 is closed rests upon the cylindrical por-
tion of the same, and when - the valve is
open, rests upon the conical portion of the
same, and holds the valve in open position.
To permit of mounting this valve either in
the top or the side of an engine, as oceasion

_may require, the stem of the valve body is
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provided with an annular groove 31 com-
municating with the interior of the valve
body through a suitable opening whereby
the valve body may be rotatively adjusted
in the socket 19, so that the pipe 18 may be
inserted vertical inclined or horizontal, as
occasion may require and the valve remain
in upright position in any event.

The lever 24 is detachable from the cam
23, and by removing and replacing the shaft
25 the cam may be reversed relative to the
lever which permits reversing the. valve
body end for end as occasion may require.
These features of adjustability enable me
to adapt the device to a great variety of
engines as occasion may arise.

In operation, when the engine is running
the rod 27 is moved so as to permit the
springs 34 to turn the cams 23 to close the
valves, and as each valve comes to closed
position, the slots 28 permit the rod 27 to
move independent of the levers 24 and thus
permit each spring 34 to independently
close the respective valve; I am thus able
to insure accurate closing of these valves.
The engine will normally stop with the pis-
ton of one cylinder on the working stroke,
and the pigton of another cylinder on the
compressiofl stroke, which as illustrated
herein are the cylinders 1 and 2; these cyl-
inders will also have the valves 5 6 9 and
10 closed and thus there will be pressuve of
fluid in the chambers 1* and 2*; the other
two cylinders will have respectively the ex-
haust valve and the intake valve open, and
thirs there would be no pressure in the cham-
bers 3* and 4*. The rod 27 being shifted to
turn the cams and release the valves the

stem 22 of each will be moved outward by |

the springs 382, the pressiire in the cham-
bers 1* and 2* will now blow the respective
valves open to the position shown in Figs.

1 and 5, the valves remaining in this posi-

tion until again closed by the movement of
the rod 27, there being no pressure in the
chambers 3% and 42, the valves 21 will Temain
closed as in Ifig. 6 and cut off communica-
tion of the pipes 29 with these two cylinders
of the engine. The next step is to inject
through the pipes 29 & combustible mixture,
by means of any convenient device, which
mixture will pass into the chambers 15 and
22, The valves are now all clesed by releas-
ing the rod 27 and by shifting the spark
lever or by otherwise closing the spark cir-

-cuit, as the case may be; the charge of com-

bustible mixture will be ignited in the cyl-
inder having the piston on the working
stroke, this will start the engine and the
next eylinder in order will also have re-
ceived a combustible mixture so that two
explosions of these initial charges will oceur
thus effectually starting the engiue in the
regular performance of the usual process.

What T claim is: B o

1. In an engine starter, a freely movable
valve, moved to open position by pressure of
fluid from the engine cylinder, means for
preventing the valve from closing while in-
jecting a starting fluid past the same and

means for - positively closing the valve -
against said pressure when.the engine is:

running.

2. In an engine starter, a freely movable ’

valve, a detached and independently mov-
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able stem, means for forcing the stem against -

the valve to positively close the same, means
for moving the stem away from the valve
to permit the latter to be blown open by
fluid pressure from the engine cylinder and

-100

means for holding the valve open to permit -

a starting fluid to pass the
engine: _ ‘ .

3. In an engine starter, a selecting valve
adapted to be blown open by fluid pressure
from the engine cylinder, means for holding
the valve open to admit a starting fluid to
the engine cylinder and means for restoring
the valve to closed position. g

same toward the

4. In an engine starter, a valve freely b'
.movable and opened solely by fluid pressure

from the engine cylinder, automatic means
for yieldably holding the valve open and
manually operated means for positively clos-
ing said valve against the said pressure.

5. In an engine starter, a freely movable

'alve opened solely by fluid pressure, manu-
ally operated means for positively closing &
said valve. and automatic means for yield- -

ingly holding said valve in open position.
6. In an engine starter, a freely movable

valve opened solely by fluid pressure, a ball

resting on said valve and adapted to yield-

‘ingly hold. the valve open, and manually

operated ineans for positively
valve. ) ST .

7. Tn an engine starter, a valve case hav-
ing a conical seat and a lateral opening, a

closing the
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freely movable valve having a conical por-

tion to engage the seat and a cylindrical
portion below said opening, o ball in said
opening of less diameter than the same and
resting on the cylindrical portion of the
valve when the valve is close({, and engaging
the conical portion of the valve to yieldingly
hold the same when open, and means for
positively closing the valve.

8. In an engie starter, a valve casing
having an interior chamber communicating
with a cylinder of the engine, a frecly mov-
able valve in said chamber, a scparately
movable stem to engage said valve and post-
tively close the same, and movable away
from the valve to permit the same to open
by fluid pressure, a spring to'move the stem
away from the valve, a cam to move the
stem against the valve, and means for manu-
ally rotating the cam.

9. In an engine starter, a valve case hav-
ing an inner chamber and a passage com-
municating with an engine cylinder, a freely
movable valve to close saxd passage and
opened solely by fluid pressure from ihe
engine, a ball resting on said valve to yietd-
ingly hold the same open, a separately mov-

" able stem to engage the valve and positively
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close the same, a cam engaging the stem to
move the same inward, a spring to rotate
the cam and close the valve, and a lever to
manually rotate the cam and hold the same
against the action of the spring.

10. In an engine starter, a valve case hav- .

ing an inner chamber communicating with
the engine eylinder and a lateral opening
to receive a combustible mixture, a valve

- freely movable jn said chamber to open and

close said communication, a séparately mov-
able stem to engage and positively close the
valve, and incapable of opening the same,
a spring to move the stéem away from the
alve, a cam to move the stem against the
valve and means for manually rotating the
cam.

11. In an engine starter, a valve case hav-
ing an inner cylindrical chamber provided
at one end with a conical valve seat and a
passage communicating with the engine cyl-
inder and also having a lateral opening to
receive a combustible mixture, a detached
valve having a cylindrical portion opposite
said lateral opening and a conical end to
close said passage, a séparately movable
stem having a piston end opposite said lat-
eral opening, a spring to move the stem
away from the valve, and open a space be-
tween the valve and piston end to receive
fluid from the lateral opening, and means
for moving the piston end against the valve
to positively close the same.

12. Tn an engine starter, a valve case hay-
ing a cylmdrical chamber, a passage com-
municating. with the engine cylinder and a

5 lateral opening to veceive the fluid; a valve

G

freely movable in said chamber having a
eylindrical portion oppesite the suid open-
ing and adapted to close and open said pas-
sage, a ball resting on said valve to yieldingly
hold the swme open, a stem independently
movable against.the valve to close the same
and movable away from the valve to leave
the same closed and permit it to be blown
open by fluid pressure from the engine, and
means for manually moving the stem to
close the valve.

13, Tnoan engine starter, a pipe conmmu-
nicating with the engine cylinder and ter-

minating in a socket, a valve case having
an inner chamber and a stem rotatively ad-
justable in the socket and provided with an

annular recess, and also having a passage

connecting the recess and chamber, a valve
in the chamber opened solely by fluid pres-
sure from the engine, and means for posi-
tively closing the valve when the engine is
running.

14. In an engine starter, a selecting valve
opened by flmd pressure from the engine,
a rotative cam to close the valve reversibly
mounted on a shaft, and a manually oper-
ated lever detachably and reversibly con-
nected to the cam to rotate the same. ~

-15. Tn an engine starter, a, selecting valve
opened solely by fluid pressure from the en-
gine, a separately movable stem to engige
and positively close the valve, a spring to
move the stem away from the valve, a cam
to move the stem against the valve and re-
versibly mounted on a shaft. a spring to ro-
tate the shaft to close the valve, and a lever
detachably and reversibly connected to the
cam to manually rotate the same against the
action of the spring. ,

16. The combination of a multiple cylin-
der internal combustion engine, a valve case
communiecating with each cylinder and each
case adapted to receive combustible fluid,
a valve im each case freely movable and
opened solely by fluid pressure from the re-
spective engine ceylinder, a separately mov-
able stem for each valve to p sitively close
the same, means for forcing each stem to-
wiard the respective valve. levers to oper-
ate said means, a longitudinally maovable
red to simultaneously operate said levers,
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slotted connections hetween said levers and

the rod. and a spring to separately move
each valve independently of the vod.

17. Tn combination with a multiple evl-
inder internal combnstion engine, a valve
ease communicating with ecach cvlinder, a
valve in each case opened solely by fluid
pressure from the respective engine cylin-
der, means for positively closing each valve,
a spring to operate each closing means, and
means for manually operating each closing,
means to overcome the springs and velease
the valves.

18. In combination with a multiple ¢yl-
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inder internal combustion engine. a valve
ease communicating with each eylinder and
rotatively adjustable about its axis, i valve
in the case opened solely by fluid pressure

from the respective cylinder, a separately:

movahle stem in each case to positively close
the respective valves, reversible eaws to en-
gage the stems and close the valves, a lever
veversibly attached to cuch camy, and a longi-

10 tudinally movable vod having a slotted con-

nection with each lever to simultaneously

move the levers to release the valves, and -

a spring connected to each cam to inde-
pendently clese cach valve. '
In testimony wheveof I affix my signa-
ture 1n presence of two witnesses.
JOIIN WATSON FITZGERALD.
Witnesses:
Pararer AL Jowgs,
Mare Ranxin.




