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To all thorn, it may concern. 
ise it known that I, KAI, STEINE('KFR. 

sibject of the King of 'ssia, residing at 
Charlottellig, Yermany, have inventel 
certain new all useful improvenients in 
Valve (ears for internal-Coalitsio En 
gies. of which the following is a specifi 
eation. 
This invention relates to internal combus 

tion engines of the type in which a liquid 
co) is title is fed into the working cylinder 
together with a 'large of copressed air, 
the resulting mixture being ignited by the 
heat lie to the high compression in said 
cylindle'. Valve gear for such engines has 
been heretofore devised in which, upon a 
holiow shaft provided with fixed cans for 
operating the inlet valves for the combusti 
}le, axiliary rails are provided which are 
li'ot glit into telliporary engagement with 
the admission valves for the compressed 
air, the shifting of the auxiliary cans being 
effected by a rod which is axially atti stalle 
it the shaft. Furtheritore, a reversing a 1'- 
"a genet for interta ('on listi (a 'gines 
to be started y ('') pressel air has lee ro 
posed in which eans that are rotatable in 
planes perpentic' lar to a hollow shaft are 
actitated by welge neber's on a rott which 
is axially adjustable in the shaft. These 
coast ruitions have the disadvantage that the 
actitiation of the cans call be effected only 
it an exactly fixed sequence, so that withot 
providing special andles a selective move. 
net of certail canns into operative position 

is ill possible. - 
The present invention aims to make ii. 

possible to secure a hit al icleet lence of 
the individual cans by so ("(?) stricting and 
arranging their act litting me let's that they 
wili e capable of longitudinal native next 
either simultaneously or in any desir'el ton - 
bination. o. 
By this construction), one power produc 

ing leans may be substituted for another, 
or one direction of rotation inlay the changed 
to the other. 

In the accompanying drawing, Figure 
shows a longitilinal section through a start 
ing and reversing device for internal co 
bustion engines of the EE mained, having 
'ams which are adjustable in part axially 
and in part radialy; Fig. 2 is a cross sec 
tion on the line A-A, Fig. IFig. 3 -hows 
a modification in which t!: ms ar '4'xy 
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able radially only; Fig. 4 is another modifi 
('ation in which the cams are movable ion 
gittilitially only, and Fig. 5 is a cross sec 
tion on the line 3-13. Fig. 4. 

lie ferring first to figs. and 2, the tube 
lar shaft 1 is provided with the cams 2, 3 
for for yard and backward rotation respec 
tively. This shaft can be slid lengthwise in 
the journal hearing 4 and in the sleeve 5 
to which it is splined; said sleeve being jour 
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inaled in a suitable bearing 6, so as to be 
apable ()f rotation. By means of a crank 7 
on sail sleeve movement is imparted to the 
shaft from the engine. 
arranged on either side of a cylindrical por 
tion S of the shaft, which forms a neutral 
or non-operating section on which the pump 
actuating roller's 9, 10 rest when the machine 
is not running, or when making the transi 
tion from forward to backward notion. The 
rollei's 9, 10 and their attached rods operate 
the pillips 10", (of which two are shown, said 
plin)}s forcing the liquid combustible to the 
cylinders of the engine. The axial move 
in elit of the sili ft 1 in order to bring either 
the ('al: 2 or the can 3 into opertition is 
effected by means of a main oscillating or 
rocking lever 1 fulcrumed at 12. The lower 
end of the lever is forked and engages with 
lateral pivot 3 on a sleeve 14 no inted on 
the shaft between the collars 13. The lever 
is till lar and carries a sleeve 16 provided 
with a latch which coöperates with a notched 
(tia trait 1 to lock the lever in three posi 
tions c) res) (incling f () the forward aid 
i ackwart rinning positions of the inachine 
and its internetiate or neutral non-running 
position. A spring 18 keeps the latch re. 
to villyly engaged with the notches in the 

( a trai: ... lite sleeve 1 (3 can be slid length 
Wise (lite ever to disengage the latch, by 
ineans of a lar handle 19 telescoping on 
the per part of the lever 11, and abutting 
on thi: It' tici of the sleeve, 
At 20, 21 ; i'te the two valves wiich control 

tie admission of compressed air to the en 
gine cylinder for startig, oie valve being 
used for running forward and the other for 
reversing. To operate the proper valve, two 
'ar; 22, 23 are mounted in recesses in the 
sia it 1. said eams being capable of move 
in eit transverse to said sh: ft. Normally, 
their otter surfaces lie flush with that of the 
shaft so that the valves 20, 21 will not be 
operated when the shaft is shifted longi 

The cans 2, 3 are 
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handle 19. A torsion spring 28 returns the 
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tudiially. In order to thrust the cams out 
Wardly into operative position, their inner 
surfaces are made oblique and are engaged 
by Wedge members 24 on a rod 25 running 
lengthwise through the shaft 1. From an 
inspection of Fig.1 it will be seen that when 
this rod is moved to the right the cams 22, 
23 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 
Spindle to its normal 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 
25, and is in line there with, Fig. 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 iod 25 will be given an axial 
movement. 

in Fig. 2, forms a can whose center of gen 
eration does not coincide with the center 
upon which the vertical portion is formed 
as above referred to. . 
When the engine is at rest, the shaft 1 is 

held in it neutral position with the cylin 
drical poll, on 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 22 or 23 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 
allowing the spring 28 to return the actuator 
26 to its normal or initial position and per 

This latter action is due to the 
fact that the Slies of actuator 26, as viewed 

mitting the spring 25 to withdraw the rod 
25 and retract the cams, 22, 23 into the shaft. 
If desired, the shaft may be shifted far 
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 is 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 direction 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 
lengthwise on the exterior of the shaft 1 by 

70 

75 

80 

85 

means of the rod 34 and the sleeve 35 re 
spectively, connected with sail cans by the 
transverse pins 36 playing in longitudinal 
slots 37 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, 
whereupon, by the actuation of one or more 
of said parts independently the cam 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. 
It is evident that the number of the cams is 
immaterial. 

In accordance with the provisions of th 
patent statutes, I have described the prin 
tiple of operation of my invention, together 
with the apparatus which I now consider to 
represent the best embodiment thereof; but 
I desire to have it understood that the ap 
paratus shown is only illustrative and that 
the invention can be carried out by other 

R.S. 
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 thereto for starting, a hollow 
shaft that is common to the 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. w 

2. In an internal combustion engine, the 
combination of a hollow shaft 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 
cana, a means extending into the shaft for 
moving 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 cams 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 longitudinally movable and 
rotatable shaft, a set of normally inactive 
cams driven by the shaft which are movable 
radially thereon, a rod in said shaft, wedges 
in the shaft for moving the cams radially 
that are actuated by the rod, valves ar 
ranged to coöperate with and be actuated 
by said cams, a second set of normally active 
cams mounted on the shaft and rotated 
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thereby, members coöperating 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 coöperating valves. 

5. In an internal combustion engine, the 
combination of a longitudinally movable 
and rotatable shaft, a set of normally inac 
tive cams driven by the shaft, which are 
movable radially thereon, a rod in said 
shaft, wedges in the shaft for moving the 
cams radially that are actuated by the rod, 
valves arranged to coöperate with and be ac 
tuated by said cams, a second set of nor 
mally active cans mounted on the shaft and 
rotated thereby, members coöperating 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 coöperative relation with the valves. 

In witness whereof, I have hereunto ::ct 
my hand this 21st day of February, 1912. 

IKARL STEINBECKER. 
Witnesses: 

HENRY HASPEI, 
WoDEMAR HAUPT. 
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