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UNITED STATES PATENT OFFICE.

_JOSEPH VOLLMER, OF BERLIN, GERMANY.

REVERSING-GEAR FOR MULTIPLE-CYLINDER COMBUSTION-ENGINES.

1,042,989.

Specification of Letters Patent.

Patented Oct. 29,1912,

Application filed Febl"uary 21, 1911, Serial No. 609,877,

To all whom & may concern: , .

Be it known that I, Josers VoLLMER, sub-
ject of the German Emperor, residing at 1
Prinz Louis Ferdinand street, Berlin, Ger-
many, have invented certain new and useful
Improvements in Reversing-Gear for :Mul-
tiple - Cylinder Combustion - Engines, of
which the following is a specification.

The present invention relates to a revers-
ing gear for two cycle or four cycle combus-
tion engines, particularly for marine pur-
poses. : o

The object of the present invention is to
allow of performing all operations neces-
sary for maneuvering a vessel the same as
with a steam engine by simply a controlling
wheel and a lever being operated.

The reversing gears for combustion en-
gines hitherto known are in consequence of
the displaceable cam shafts, the several cam
shafis, several controlling levers for one
valve and the like, particularly with multi-
ple eylinder engines, of a generally compli-
cated design and the operation of scveral
elements for reversing the engine is re-
guired. '

Contrary to such design, the present in-
venlion allows of positively controlling any
number of valves both for ahead or astern
motion of {he engine and in a very simple
manner by the arrangement that cams piv-
otally arranged within recesses in the eam
shaft ean be moved separately out of such
recesses in the cam shaft and 1nto the range
of the rollers on the valve gears, while al
other cams not in operation, remain sunk
within the cam shaft. This moving out of
the cam operative at the moment is effected,
contrary to the hitherto known types of
piveted controlling rods within the hollow
cam shafts by axial displacement of the
cam controlling rod arranged within the
hollow eam shaft, thus by an axial-thrust
cam - gear (Renleaux). This renders the
gear independent of the diameter of the con-
trolling rod, so that the various. require-
ments for the operation of the controlling
elements can be met with by suitably dimen-
sioning the thrust cams and the lost motion.

In the accompanying drawing the revers-
ing gear according to the present invention
is exemplified in two constructional forms.

- iigore 1 is a longitudinal seetion through
the reversing gear of a two cycle combustion
engine. I'ig. 1> diagrammatically illustrates
the operation of the cams 8, 16, and 9, 17

by the spindle 12. Fig. 2 is a 1§1a-n view of
the same. TFig. 3 is a transverse section

| through the cylinder and the reversing gear

according to Fig. 1. Fig. 4 is a transverse
section through the cam shaft on an en-
larged scale. Fig. 5 is a transverse section
through the head of a cylinder and the re-
versing gear of a four cycle combustion en-
gine. Fig. 6 is a plan view of the reversing
gear and cylinder of the four cycle combus-
tion engine according to Fig. 5.

I shall first describe the reversing gear
according to Figs. 1 to 4 for a two cycle
combustion engine: In the combustion cham-
ber 2 of the engine cylinder 1 open the fuel
intake valve 4 Fig. 3 and a compressed air
valve 5 Iigs, 2 and 3. These two valves
are controlled from a cam shaft 3 by means
of cams, rollers and levers 6 and 7 Figs, 2
and 3. The cams § and 9 are pivoted to
pins- 10 to be capable of swinging at right
angles to the cam shaft, in such a manner,
that the cam surfaces can be turned from
their normal position into corresponding re-

-cesses 14 in the cam shaft and therewith out

of the range of the lever rollers 28. The
camg 9 and 17 at the right hand are so ar-
ranged that during the rotation of the shaft
3 they will come into contact with the roller
98 carried by the right hand end of the an-
gular-lever 7. Such turning of these piv-
oted cams is effected by the axial displace-
ment of a cam controlling rod 12 arranged
within the bore of the cam shaft and pro-
vided with thrust-cam recesses 11. The cam
opposite to such a recess is held in its inner-
mast position by means of springs 13 or
the like, while the cam is moved outward
into operative position up to the stop 27,
Tig. 4, that is, into the range of the lever
roller, by the said cam being raised by the
axial thrust eam when the cam controlling
rod is displaced. The cam controlling rod
12 is preferably made in form of a cylin-
drical spindle fitting into the bore of the
hollow cam shaft and having suiiable re-
cesses 11 milled into its body, longitudinal
keys 15 or the like béing provided to pre-
vent- a rotut:on with relation: to the cam
shaft. While the eams 8 serve to opervate
the fuel intake valve 4 only during the ahead
motion of the engine, dains 9 ave intended
to start the engine ahead by means of com-
pressed air. The reversing of ‘the engine,
however, necessitates, that the astern cams
are of a shape symmetrical to that of the
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. radius T shall.call the dead center line of
‘the circle of control.- The use of pivoted
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ahead and astern cams corresponding to

20 .
. other and operating on separate roller levers.

. For bringing the engine from Test to the

_-able controlling wheel is turned to the right,
.85

21 attached to the screw socket indicate on’
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~ed by moving the index from/the position
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ahead cams with regard to the radius of
the cam shaft 8 drawn through the point
which at the moment when- the respective
piston occupies’ its inner dead center posi-
tion registers with the controlling parts,
to wit, the rollers 28 and the levers 6 which

cams allows of an easy arrangement of the
symmetrically placed astern cams 16, 17 by
each astern cam being given the same ful-
crum with its corresponding ahead cam and
its_being operated by the cam controlling
rod 12 in such 2. manner, that either both
cams are out ofi‘gperation or only one of
them -projects béyond the cam shaft. The

each other may either.be arranged close to
each other and acting.alternately on the
same roller or axially separated from each

full ahead speed, the axially not displace-

whereupon the screw socket 19, having a
single or double thread will draw the cam
controlling' rod 12 toward outside. Indices

a dial the respective positions of the rod 12.
When the engine has been started ahead
with compressed air, a further turn-of the.
controlling wheel 18 to the right will by
withdrawing the red 12 cut off the com-
pressed air. The ahead cams for compressed
air 9 of all cylinders return into ‘the re-
cesses 11 of the rod 12, whercupon the full
parts 22" of the rod 12 will turn out the
ahead fuel intake cams 8 and the engine will |
be run in the ordinary manner with fuel.
At the same time the index 21 will have been
moved to the position “ Fuel ahead”. The
engine is stopped by simply turning the con-
trolling wheel back to the zero position of
index 21. For reversing the engine, the
same operations are gone through but in
the opposite direction with regard to the
zero position of the index 21, by the con-
trolling wheel being turned to the left and
the index being moved first to the position
“Compressed air astern?” and' further on
to the position “Fuel astern”. A direct
reversing say from astern to ahead is effect-

“Fuel astern” via the positiens - % Com- -
pressed air astern” and “Zero™-to the po-
sition “ Compressed ai¥ ahead”, by turning
the wheel to the right,"the counter air hav-,
ing a braking effect on the piston until the
engine is reversed. Then the index 21 is
adjusted to the position “Fuel ahead?”,
whereupon the engine will run-in the nor-
mal manner. As during the passage of the
index over the position “Compressed air
astern”, the latter will be of no avail for-
the reversing operation provision may be

‘erate the compressed air valves,

11,042,989

made to admit the compressed air by hand

through an intermediate valve in the con-
pressed air supply pipe into the' cylinder,
when the respective -compressed air cams,
adjusted by the cam controlling rod, op-
For re-
versing the engine from ahead to astern the
wheel 18 is operated in the opposite sense.

.For dvoiding injurious ignitions during the

compressed air periods and for safely stop-
ping the engine, the fuel supply of the fuel
pump must be cut off in due time before the
engine i adjusted over the compressed air
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positions. This may be obtained as shown -

in Tig. 1, during the axial displacement of
the controlling rod and the long travel by
means of a cam 33 fitted to the screw socket
19, which cam 33 will participate in the dis-

-placement of the rod 12 and in its two ter-
minal positions operate rollers 84, therchy -

cutting out the fuel supply in known man-
ner by means of rods 85. Besides the fuel
intake valve and the compressed air valve

each cylinder of the two cyecle combustion

engine may be provided with a scavenging

air valve, by which the entrance of the

scavenging air, compressed either in the
crank case, a special air pump or a rotary

blower, is controlled. The cam for operaf-
ing this valve may also he pivoted in’ the

cam shaft in the same manner as the other
cams, . . i
The four cycle combustion engine shown

- in Figs. 5, 6 has similar devices for the fuel

supply and reversing as the hereinbefore
described two cycle engine.. Besides these
there is a mechanically operated admission
valve 33 and exhaust valve 89. The valves
may all be operated either from one cam
controlling rod in a cam shaft or be dis-
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tributed. gver several such cam shafts and

rods.
I claim:

1. Reversing gear for multiple cylinder

combustion engines consisting of a hollow

110

cam shaft, recesses in said cam shaft, in said =

recesses cams pivoted so as to swivel in a
plane at right angles to the axis of the cam
shaft, in said hollow cam shaft a cam .con-
trolling rod axially displaccable, means for

preventing the rotation of said rod in the

cam shaft, said cam controlling rod havin
axial thrust cams adapted to operate sai
swiveling cams and projecting them from
their recesses in the cam shaft into the range
of the valve lever rollers and returning
them into said recesses. o
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2. Reversing gear for multiple cylinder -

combustion engines consisting-of a hollow:
cam shaft, recesses in said cam shaft, in said
recesses cams pivoted so as to swivel in a
plane at right angles to the axis of the cam
shaft, in said hollow cam shaft a cam con-
trolling rod axially displaceable, means for
preventing the rotation of said rod in the
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‘_'cam s_haff, said cam cdntrollin'g rod having

axial thrust cams adapted to operate said
swiveling cams and projecting them from
their recesses in the cam shaft into the range
of the wvalve lever rollers and returning
them into said recesses, the ahead and the
respective astern cam being formed in one
piece and representing a twin cam and op-

_erated together by said rod, one of the two

cams being turned into the range of the
valve lever roller. o

3. Reversing gear for multiple cylinder
combustion engines, consisting .of hollow
cam shafts, recesses in each of said cam
shafts, in said recesses cams pivoted so as
to swivel in a plane at right angles to the
axis of the cam shaft, in each of said hollow

cam shafts a cam controlling rod axially

displaceable, means for preventing the rota-
tion of said rod in the cam shaft, each of
said. cam controlling rods having axial
thrist cams adapted to operate said swivel-
ing cams and projecting them from their

“recesses. in the cam shaft into the range of

the valve lever rollers and returning them
into said recesses, the ahead.and the re-
spective astern cam being formed in one
piece and representing a twin cam and op-

erated together by said rod, one of the two.

cams being turned into the range .of the
valve lever roller, the cam shafts of a four
cycle engine being coupled so as to be inde-
pendent of each other with regard to their

- axial displacement. ‘
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4. Reversing gear

_combustion engines consisting of -a. hollow

cam shaft, recesses in said cam shaft, in said

~ recesses cams pivoted so as to swivel in.a

40~
© . trolling rod axially displaceable, means for

45

plane at right angles to the axis of the cam
shaft, in said hollow cam shaft a cam con-

preventing the rotation of said rod. in the
cam shaft, said cam controlling rod having
axial thrust cams adapted to operate said
swiveling cams and projecting them from

for multiple cyiinder-

8

their recesses in the cam shaft into the range
of the valve lever rollers and returning
them into said recesses, the ahead and the
respective astern cam being formed in one
piece and representing a twin cam and op- 50
erated together by said rod, one of the two
cams being turned into the range of the valve,

lever roller, the two controlling rods of a

four cycle engine, moving in two cam shafts,
axially displaced by votatable screw sock- 55
ets, a gear coupling between said screw sock-
ets, 2 hand wheel on one socket operating
this socket and by the gear coupling also
the other socket, an index .arrangement in-
dicating the respective positions of the rod. 60
"5. Reversing gear for multiple cylinder
combustion engines consisting. of a hollow
cam shaft, recesses in said cam shaft, in said
recesses -cams pivoted so as to swivel in a
plane at right angles to the axis of the cam 65
shaft, in said hollow cam shaft a cam con-
trolling rod axially displaceable, means for
preventing the rotation of said rod in the
cam shaft, said cam controlling rod having
axial thrust cams adapted to operate said 70
swiveling cams and projecting them from
their recesses in the eam shaft into the range
of the valve lever rollers and returning them
into sald recesses, said axial thrust cam
gears having a certain play, adapted to delay 75
the admission' of the fuel' from the fuel -
pump into the fuel intake valve until the
mtake cam has been moved into the range
of -its respective rollers for the ahead and
astern motions respectively, and to entirely 80
shut off such supply during the compresséd
air periods. for either abead or astern mo-
tions, the rest and-idle run of the cngine
and means for controlling the fuel supply.

In testimony whereof I affix my signature 85
in presence of two witnesses.

JOSEPH VOLLMER.

Witnesses" )
Hexry Hasper,
“Worpenmar Haupr.



