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KNUT JONAS ELIAS HESSELMAN, OF SICKLA, SWEDEN.

MEANS FOR CONTROLLING REVERSIBLE INTERNAL-COMBUSTJ}N ENGINES,

997,253.

Sﬁeciﬁcation of Letters Patent.

1o oll whom it may concern: .

Be it known that I, Knur Jowas Erias
HesseLmMaN, a subject of the King of
Sweden, and resident of Sickla, in the King-

dom of Sweden, have invented new and use-

tul Improvements in Means for Controlling
Reversible Internal-Combustion Engines,
of which the following is a specification,
reterence being had to the drawings accom-
panying and forming a part hereof.

"My invention relates to improvements in
means for controlling reversible internal
combustion engines. - .

In internal combustion engines adapted to
work 1n either direction it is of importance
that the engine can be reversed without any
backward explosions taking place, which,

especially if the engine is designed for de-

veloping greater power, may have a highly

detrimental effect upon the durability of
the engine. Attempts have been made to
avoid such backward explosions by throw-
ing the fuel pump, or the means supplying
tuel, out of action during the time the re-
versal takes place, so that, even if the en-

‘gine continues, after the reversing opera-

tion has been pérformed, to make one or

‘more revolutions in the same direction as
betore, no fuel is, during thls'tlme,',sup-_

plied by the fuel pump. Tt appears, hoi-
ever, that merely cutting off the supply of
tuel, during reversal, is not sufficient, due
to the fact that, during the last stroke of the
tuel pump, before reversal, a quantity of
fuel enters the valve chamber, or the cham-

ber to which the fuel is supplied by the

pump, in order to be thereupon introduced,

by special means, into the combustion cham-
ber of the engine. When reversal takes
place and the fuel supplying means are
thrown out of operation in the manner
hereinbefore stated, the quantity of fuel
thus supplied immediately before reversal
remains within the valve chamber, or the
corresponding chamber.
gine continues, after the reversing operation
has been finished, to make one or more
revolutions, due to inertia, as is usually the
case, the drawback will arise that, when the
fuel introducing means continues operating,
the quantity of fuel thus remaining in the

- valve chamber is forced into the combustion

- chamber at such a time that a

535"

counter ex-

plosion may take place.

Thus, 1f the en- |

The object of the invention is to remove
the said drawback by exhausting the fuel !

' contained within the valve chamber, or the

o Patented July 4, 1911,
- Application flled April 8, 1908. Serial No, 425,857, | g

corresponding chamber, during the time the

reversing operation is performed, that is

before the said operation is completed, so
that the said valve chamber, or the corre-
sponding chamber, shall not contain any

60

fuel, when the reversing operation is com-

pleted.
- The mvention consists, chiefly, in such an
arrangement of the mechanism controlling
the direction of movement of the engine
that, when the engine is reversed, the mech-

amsm introducing the fuel contained with-

in the valve chamber, or the corresponding
chamber, into the combustion chamber of

| the engine remains active a sufficiently long
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time after the mechanism supplying fuel to

the valve chamber, 'or the corresponding -

1 th 75
be able to remove the fuel within the said

chamber, has been thrown out of action, to

chamber before the controlling mechanism
is again thrown into action. Preferably,
the fuel within the valve chamber, or the
corresponding chamber, is admitted into the
combustion chamber, or the working cyl-
inder of the engine, to be burned, or ex-
hausted through the exhaust valve without

being burned, but the removal may be per-

formed otherwise. o
In the drawings, Figure 1 is diagram-
matical sectional view of a controlling de-

cross-section on line z—a of Fig. 1, viewed

from the left hand side thereof. Fig. 2 is a
view of part of the same device in a position

at right angles to that of Fig. 1. Figs. 3
and 4 are similar views of the same device
with the parts in other positions. Fig. 5 is
a. sectional view of part of an internal com-
bustion engine controlled by devices accord-
ing to this invention. |

Like reference letters are used to denote

similar parts throughout the specification.
Referring to the drawings, a is a revolu-

ble shaft having a cam roller % slidably "
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vice embodying the invention. Fig. 1* is a
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mounted thereon, said cam roller being con-

nected to the said shaft in such a manner as

to revolve therewith. The shaft ¢ may be
the shaft of the engine or a separate cam
shaft. In Fig. b the shaft « is supposed to

shown). The cam roller & operates two
members ¢ and d forming part of the con-
trolling mechanism. The member ¢ controls
the supply of fuel to the valve chamber, or
the corresponding chamber of the engine,

105

“be driven from the shaft of the engine (not

110



~ and f;he member @ ﬁ,ttends to the introducing | quantity of fuel to be completely removed.
of the fuel supplied to the said chamber into | It 1s, therefore, suitable to cause the cam

the combustion chamber of the engine. The
member & is actuated by one or the other

of two cams ¢, ¢’, and the member ¢ 1s actu-

a

ated by one or the other of two cams f,

. The cams ¢ and f are operative during the

10

movement of the engine in one direction

(for instance forward) and the cams ¢’ and

f’ are operative during the movement of
~ the engine in the opp

osite direction (back-
ward). Asshown in Figs. 1 and 3, the cams
¢ and ¢ actuating the member 4 may be

~ broader in the longitudinal direction of the

15

shaft than the cams f and f' actuating the

~ member ¢, or the cams ¢ and ¢’ may be so

20
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placed relatively to the cams f and f’ that

the member ¢ is thrown out of action before
the member d leaves the cam e or ¢’ respec-
tively. Obviously, the same result will be
obtained by making the roller appertaining
to the member d sufficiently broader than
the roller of the member c. ;
Supposing the engine to move in the for-
ward direction, when the cam roller takes
up the position shown in Fig. 1, the engine

is reversed for backward movement by mov- |

ing the cam roller & toward the left. In

- 30

the embodiment illustrated this 1s per-

formed by a lever ¢ connected to the said

cam roller. During the movement of the

sald cam roller toward- the left the mem-

35

ber ¢ leaves the cam f so that the fuel-sup-
plying pump ceases to work. The member

d, however, which is actuated by the broader

~ cam e, remains upon the said cam and con-

~ continued working of the member d the

40

tinues to work a short time after. the re-
versing operation has commenced. By this

purpose is gained, 7. e. the quantity of fuel

supplied to the valve chamber, or the cor-

responding chamber, before the reversing

~ + operation, commences, 1s exhausted. When,

45

during the continued movement of the cam
roller toward the left, the member d leaves

the cam e, there is no fuel in the valve

chamber, or the corresponding chamber, and

~ when the member 4 1s, finally, engaged by
~ the cam ¢’, there is no danger of fuel enter-

50

ing the combustion chamber and causing

~a backward explosion, even 1f the engine

has not ceased to run in the forward direc-
tion. When the reversing operation is fin-

B ished, the members d and ¢ are on the re-

- bb

spective cams ¢’ and f in position to work
in the normal way, as soon ‘as the engine

' commences to move in theé opposite direc-

60

tion. If the engine is reversed again by the
cam roller 5 being moved toward the right,

the same course 1s repeated.

Though the time necessary for the mem-

~ ber d to continue its operation does not ex-
ceed a fraction of a second it is, however,

85

of mmportance that the said moment is of
a suilicient length. to cause the remaining

roller to stop for a short moment during its
longitudinal movement necessary for re-

will continue to act upon the member o
for a sufficiently long time. In the embodi-

versal so that the cam e or ¢’, respectively, 70

ment illustrated this arresting of the cam-

| roller is effected by means of a plate, or
the like, having a guiding slot % for the
lever g, said guiding slot having, prefer-
ably, the form shown in Figs. 2 and 4 of
the drawings, in which there are two abut-
| ments z, ¢’, for the lever g each adapted to
arrest the lever ¢ during its movement in
one direction. Thus, when the lever ¢ is
moved toward the left, from the position
indicated in Fig. 2, it strikes the abutment

| up the position shown in Fig. 8 in which
the member ¢ has left the cam f while the
member @ 1s still actuated by the cam e.
By the arresting of the lever ¢ thus caused
by the abutment " the member & is actu-

| ated by the cam ¢ for a sufficiently long time
to secure the removal of the quantity of

fuel supplied during the last action of the
member ¢ to the valve chamber, or the corre-
sponding chamber. The arresting of the
lever g does not constitute any real inter-
| ruption of the movement of the lever, for

the turning movement, in a direction at
| right angles to the slot A, it glides over
the abutment so that the lever is not stopped
for any longer time than that require(i) for
| the lever to glide along the abutment. In

order to allow such a movement of the lever

be springy itself, or provided with a pivot-
joint. By giving the abutment ¢ or 7’ a
| suitable height the arresting of the cam
roller can be extended for any desired length
of time. o ) .
Referring to Fig. 5, % is the cylinder of
the engine having a piston / movable there-
m. m 18 a valve chamber communicating,
through an opening », with the combustion
chamber o, or the space between the piston
and the top of the cylinder. » is a valve
which 1s pressed, by a spring ¢ or otherwise,
against 1ts seat so as to close the connection
between the valve chamber and the combus-
| tion chamber unless the valve p is lifted
by the member & against the action of the
spring ¢. Iuel is supplied to the valve
chamber 7 by a fuel pump 7 operated by
the member ¢ which is pressed, by a spring
| 8 or otherwise, against the cam roller b on
the rotating cam shaft . The pump communi-
‘cates with the valve chamber through a pipe
¢t and a passage %. -When the valve p is

‘ber, for instance by its own pressure, if a
gaseous fuel is used. If a liquid fuel is

opened, the fuel enters the combustion cham-

75

80

¢’y which occurs when the cam roller takes

8b
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by pressing the lever, simultaneously with
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g, 1t may be connected to a spring, or it may -
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uséd, as 1s usually the case, the fuel may be |

forced into the combustion chamber by an
alr compressor » communicating with and
furnishing air to the valve chamber through
a pipe w and a passage . -

Having now described my invention, what

I claim as new and desire to secure by Let-
ters Patent i1s:— . '

1. In an internal combustion engine, the
combination with:a cylinder, of fuel supply-
ing means therefor, fuel introducing means,
and operating means adapted to operate said

supplying and introducing means for for-

ward and rearward running and to throw
sald fuel supplying means out of action pre-
vious to sald fuel introducing means in
changing the operation of said operating

‘means for reverse running.

2. In an internmal combustion engine, the
combination with a cylinder, of fuel supply-
ing means therefor, fuel introducine means,
and operating means for said supplying and
introducing means adapted to throw said
fuel supplying means out of action previous
to said fuel introducing means in reversing

~ the engine. s
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3. In an internal combustion engine, the
combmation with a cylinder, of a fuel sup-
ply pump, an inlet valve introducing fuel
to said cylinder, and operating means adapt-
ed to operate said supply pump and inlet
valve for forward and rearward running,
and to throw said fuel supplying means out
ot action previous to said fuel introducing

means 1n chenging for reverse running.

4. In an internal combustion engine, the
combination with a cylinder, of a fuel supply

pump, an 1mnlet valve introducing fuel to said

cylinder, and operating means comprising
cams adapted to operate said supply pump
and 1nlet valve for forward and rearward
runmng, and disposed relatively to succes-
sively throw said sunnly pump and inlet
valve out of action and to throw said supply
pump out of action previous to said inlet
valve 1n changing for reverse running.

6. In an 1nternal combustion engine, the
combination with a cylinder, of a fuel cylin-
der, and operating means comprising a shaft
havine cams thereon adapted to operate said
supply pump and inlet valve for forward
and rearward running, and disposed rela-
tively to successively throw said supply

pump and inlet valve out of action, and to |

throw said supply pump out of action pre-
vious to saiud imnlet valve in changing for
Feverse running. I

two subscribing witnesses. |
| KNUT JONAS ELTAS HESSELMAN.

3

6. In an interna,lﬂ'éombustion engine, the
combination with a c¢ylinder, of a fuel sup-
ply pump, an inlet valve introducing fuel

60

to said cylinder,. operating means compris-

Ing cams adapted to operate said supply

pump and inlet valve for forward and rear-

ward running and disposed relatively to suc-

cessively throw said supply pump and inlet
valve out of action, and to throw said supply

69

pump out of action previous to said inlet

valve in changing for reverse running, and

means for retarding the change of said oper-
atine means.: o |

7. In an internal combustion engine, the
combination with a cylinder of a supply

pump, an inlet valve introducing fuel to-
said cyvlinder, a cam-actuated member con-

nected to said supply pump and inlet valve,
operating means comprising cams adapted
to operate said cam-actuated members for
forward and rearward running, said sets of
cams being located a less distance apart than
the distance between said cam-actuated

70
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members, whereby said supply pump will

be thrown out of action before said valve
in changing for reverse running. |

- 8. In an internal combustion engine th
combination with the engine cylinder, of a
valve chamber adapted to be supplied with
fuel, a pump for supplying fuel to the said
chamber, means for controlling the connec-
tion between the said chamber and the com-
bustion chamber of the engine, a longitudi-
nally shiftable cam roller having operating
cams for the said fuel supplying pump and
connection controlling means arranged rela-
tively to the same in such a manner that,
when the said cam roller 1s shifted for re-

85
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versing the engine, the fuel supplying pump

will be thrown out of action before the con-
nection controlling means is thrown out of
action, a lever for shifting the said cam
roller, and abutments for the said shifting

lever placed 1n such positions that the said

lever will be arrested, during movement in
either direction, in a position in which the
fuel supnlying pump 1s out of action, while
the connection controlling means are still in
action. - S

In testimony whereof I have signed my

name to this specification in the presence of

Witnesses:
Karr, RUNESKOG.
- AUucUST SORENSEN.
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