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Application filed March 13,

o all whom it may concern.:

Be it known that I, Kann STeispeegas.
sibject of the King of Prussia, residing at )
Charlottenburg, Germany, have invented
certiin new and useful Improvements in
Valve-Gears for Tnternal-Combnstion En-
gines. of which fhie following is a specifi-
eation.

This invention relates to internal
tion engines of the type in which a liquid
combustible is fed into the working cylinder
together with w charge of compressed air,
the resulting mixtore being ignited by the
heat due to the high compression in said
evhider. Valve gear for such-engines ls
been heretofore devised in which, upon
hollow shaft provided with fixed cams for
operating the inlet valves for the combusti-
ble, auxiliary cams are provided which ave
brought into temporary engagement with
the admission valves for the compressed
air, the shifting of the auxiliary cams heing
effected by a rod which is axially adjustable
in the shaft. Furthermore, a reversing ar-
rangement for internal combustion engines
to be sturted by compressed aiv has been pro-
posed .in which cams that ave rotatable in
planes perpendicalar to a hollow shaft are
actuated by wedge members on w rod which
is axially adjustable in the shaft, These
construetions have the disadvantage that the
actuation of the cams ean be effected only
in an exactly fixed sequeneey so that without
providing special handles w seleetive move-
ment of certain cams into operative position
is impogsible, .

The present invention aims {o make i
pos=ible to sceure a mutual mdependence of
the individual cams by so constructing and
arranging their actuating mentbers that they
will be capable of longitudinal movement
either simultaneously or in any desired von-
bination, e

By this construction, one power produc-
ing means may be substituted for another,
or one direction of rotation may be elunged
to the other.

In the necompanying drawing, Figure 1
shows a longitudinal section through a start-
ing and veversing device for internal com--
bustion engines of the tvpe named, having
cams which are :n’?just:\h‘u in part axially
and in part radindly; Fig, 2 is a cross see-
tion on the line A=A, Tig. 1 Fig. 3 shows

combs-

Specification of Letters Patent.

g modifieation in which th msg ar tov-

Patented Dee. 2,1013,

1912, Serial No. 683.500.

able radially only; Fig. 4 is another modifi-
cation in which the cams are movable lon-
gitudinally only, and Fig. 5 is a cross sec-
tion on the line B—B. Fig. 4.

Referring first to Figs. 1 and 2, the tubu-
lar shaft 1 is provided with the cams 2. 3
for forward and backward rotation respec-
tively.  This shaft can be slid lengthwise in
the journal beaving 4 and in the sleeve 5
to which it 35 splined ; said sleeve being jour-

naled in a suitable bearing 6, so as to be.

apable of rotation. By wmeans of a crank 7
on said sleeve movement is imparted to the
shaft from the engine. The cams 2, 8 ure
arranged on either side of a cylindrical por-
tion & of the shaft, which forms a neutral
or non-operating section on which the pump
actitating rollers 9, 10 rest when the machine
is not running, or when making the transi-
tion from forward to backward motion. Lhe
vollers 9, 10 and their attached rods operate
the pumps 104 of which {wo are shown, said
pumps foreing the lguid combustible to the
eyhinders of the engine,  The axinl move-
ment of the shaft 1 in order to bring either
the carm 2 or the cam & into operation is
effected by means of a main oscillating or
rocking lever 11 fulernmed at 12, The lower
end of the lever is forked and engages with
lateral pivetI $3 on a sleeve 14 mounted on
the shatt between the collars 15, The lever
is tubnlar and carries a sleeve 16 provided
with a lateh which cobperates with a notched
quadrant 17 to lock the lever in three posi-
tions corresponding to the forward and
backward ennning positions of the machine
and its intermedinte or neutral non-running
position. A spring 18 keeps the lateh re-
movably engaged with the notehes in the
quadrant. The sleeve 16 can be slid length-

Avise onthe lever to disengage the latch, by

means of u tubular handle 19 telescoping on
the upper part of the lever 11, and abutting
on the upper vnd of the sleeve,

At 20,21 wre the two valves which eontrol
the admission of compressed air to the en-
aine eviinder for starting, one valve being
used for rmnuing forward and the other for
reversing, To operate the proper valve, two
cars , 23 arve mounted in recesses in the
shaft 1. sald cams being capable of move-
mnent transverse, to said sheft. Normally,
their outer surfaces lie flush with that of the
shaft so that the valves 20, 21 will not be
eperated when the shaft s shifted longi-
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tudifally. In order to.thrust the cams out-
wardly into operative position, their inuer
surfaces are made oblique and are engaged
by wedge members 24 on a rod 25 running
léngthwise through the shaft 1. From an

inspection of Fig. 1 it will be seen that wheén.

this rod is moved to the right the cams 22,
93 will be forced radially outward in op-
posite directions. The movement of this
rod is effected by a peculiarly shaped actua-
tor 26 attached to a spindle 27 rotatable in
the tubular lever 11-and splined to the

. handle 19, A torsion spring 28 returns the
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spindle to its nmormal or initial position
after it has been rotated by a twist of the
handle. The shape of the actuator is such
that the rocking movement of the lever 11
does not affect the rod 25, but a turn of the
spindle 27, in any position of the lever, will
cause the actuator to give the rod a longitu-
dinal thrust. To state the matter another
way the actuator 26 is provided with a
curved surface that faces the end of the rod
95, and is in line therewith, Tig. 1, said face
being struck from a center located at the
intersection of the axis of the pivots 13 and
that of the rod 25. From this it follows
that rocking movements of the lever 11 will

- swing the part 26 in the arc of a circle and
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‘hence its relation to the end of the rod 25

will be preserved at all times under such
movement. On the other hand if the rod 27
is twisted irrespective of the position of the
lever, the rod 25 will be given an axial
movement. Fhis latter action is due to the

" fact that the siles of actuator 26, as viewed

in Fig. 2, forms a cam whose center of gen-
eration does not coincide with the center
upon which the vertical portion is formed
as above referred to. e o

When the engine is at rest, the shaft 1'is
held in it .aeutral position with the cylin-
drical poruon 8 in the plane of the pump
rod rollers 9, 10 and the cams 22, 23 on
either side of the rollers on the stems of the
valves 20, 21; said cams lying flush with
the, surface of the shaft. In order to start

' the engine, the lever 11 is thrown one way
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or the other far enough to bring one of the
cams 292 or 28 into line with the stems of
the valves 20, 21. The handle 19 is then
twisted to cause the wedge members 24 to
force out these cams and open one of the
air valves to admit air to an engine cylinder
and start the engine. The length of the
cylindrical portion 8 is great enough to per-
mit this action to occur without bringing
either of the cams 2, 3 into operation, if so
desired. When the engine has been started
by the compressed air, the shaft 1 may be

shifted -still farther to cause one of the

cams 2, 3 to pump the combustible; the sup-
ply of compressed air being shut off by
aliowing the spring 28 to return the actuator
96 to its normal or initial position and per-

1,080,485

mitting the spring 25° to withdraw the rod
95 and retract the cams, 22, 23 into the shatt.

If desired, the shaft may be shifted far

9

enough at starting to cause the cams 2, 3 to
admit a small charge of combustible with
the compressed air. In order to stop the en-
gine, it ig sufficient to return the lever 11 to
its central or neutral position. If it is de-
sired to produce a braking effect, the shaft 1
may be shifted in the opposite dirvection to
cause the cam controlling the reversing air
valve to come into operative position, and
admit air to the cylinder. =

In the modification shown in Figs. 3 and
4 the main shaft 1 is not longitudinally ad-
justable.. The reversing cams 22, 23 in Fig.
3 are radially movable, the same as in Fig.
1, but they are separately actuated by the
rod 29 and the sleeve 30 co-axially mounted
and each provided with a wedge member 31
acting upon its respective cam. :
. In Fig. 4 the cams 32, 33 are movable
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lengthwise on the exterior of the shaft 1 by

means of the rod 84 and the sleeve 35 re-

spectively, connected with said cams by the
transverse pins 36 playing in longitudinal
slots 87 in the shaft 1. _

In all these devices, the reversing cams
are first brought into operative position by
the common movement of all the. parts,
wherewupon, by the actuation of on¢ or more
of said parts independently the cab or cams
corresponding therewith are brought into
working position. - After previous adjust-
ment of the cams, a reversal may be effected
by the simultaneous shifting of all the parts.
Tt is evident that the number of the cams is
inmmaterial. S :

Tn accordance with the provisions of the
patent statutes, I have deseribed the prin-
viple of operation of my invention, together
with the apparatus which I now consider to
vepresert the best. embodiment thereof; but
T desire to have it understood that the ap-
paratus shown Is only illustrative and that
the invention can be carried out by other
means. ' -

What I claim as new and desire to secure
by Letters Patent of the United States, is:

1. In an internal combustion engine, the
combination of a pump for supplying fuel
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thereto, a valve for controlling the admis- -

sion of fluid theveto for starting, a hollow
shaft that is common to fhe pump and valve
and carries sets of forward and reverse
cams for actuating the pump and valve,
means for moving the’ shaft longitudinally
to move all the corresponding cams into op-
erative position, and means located - within

 the shaft and acting independently. thereof

to put one set of cams into and out of opera-
tion. - _ .

9. Tn an internal combuston engine, the
combination of a hollow shait having fuel.
and starting cams, a casing in which the
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shaft.is supported, a fuel pump supported
by the casing and in alinement with the fuel
cam, a starting valve also supported by the
casing and in alinement with the starting
cam, a means extending into the shaft for
moxing the starting cam into and out of ac-
tion, and a device for actuating said means.

3. In an internal :ombustion engine, the
combination of a hollow shaft having sets
of fuel and starting esms arranged for for-
ward driving and reversing, a casing for the
shaft, a pair of oppositely disposed fuel
pumps carried by the casing and registering
with the fuel cams, a pair of oppositely dis-
posed valves carried by the casing and reg-
istering with the starting cams, a lever for
moving the shaft axially to cause one fuel
cam or the other to register with the pumps
and also to move the corresponding starting
cam into. register with the valves, a means
extending into the shaft and movable lon-
gitudinally therein for moving the starting
cams into operative relation to the valves,
and means for rotating the shaft.

4. In an internal combustion engine, the
combination of a lopgitudinally movable and
rotatable shaft, » set of normally inactive
cams driven by the shaft which are movable
radially thereon, a rod in suid shaft, wedges
in the shaft for moving the cams radially
that are actuated by the rod, valves ar-
ranged to cobperate with and be actuated
by said cams, a second set of normally active
cams mounted on the shaft and rotated

a

therehy, members codperating with and ac-
tuated by said’ second set of cams, a lever

for moving the shaft axially to position the

first named cams and to move the second
set of cams into operative relation to said
members, and an actuator for moving the
rod in a manner to cause said wedges to
move the first named cams into operative re-
lation with the cotperating valves.

5. In an internal combustion cngine, the
combination of a longitudinally movable
and rotatable shaft, a set of normally inac-
tive cams driven by the shaft which are
movable radially thercon, a rod in said
shaft, wedges in the shaft for moving the
cams radially that ave actuated by the rod,
ralves arranged to cobperate with and be ac-
tuated by said cams, a second set of nor-
mally active cams mounted on the shaft and
rotated thereby, members coSperating with
and actuated by said second set of cams, a
tubular lever for moving the shaft axially
to position the first set of cams and to move
the second set of cams into operative rela-
tion to said members, and an actuator lo-
cated in the lever for moving said wedges
in a manner to force said first set of cams
into codperative relation with the valves.
~ In witness whereof, I have hercunto -ot
my hand this 21st day of February, 1912,

, KARL STEINBECKER.

Witnesses:

Hexry Haseen,
Worpeamar Haupr.
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