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.1 Pﬁtented APril"?, 1908.

~Application flled June 7, 1907, Serial No. 377,702.

T'o all whom it may concern. -~ |
Be it known that I, ErRix ANToNn RuNpLOF,

a subject of the King of Sweden, and resident |
of Stocksund, in the Kingdom of Sweden,

6 have invented new and useful . Improve-

ments .in Reversing Devices for Internal-
“Combustion Engines, of which the following :

18 a specification, reference being had to the

drawings accompanying and forming a part

10 hereof.

‘ecombustion engines. L _.

. The invention ‘consists, chiefly, in provid-
15 Ing the.engine,’ in addition to the ° eeding

- mechanism periodically -effecting the explo-

sions during the normal running, also ‘with:|
an auxiliary arrangement to be thrown into

~action mstead of the former one, said latter

20 grran%ement being connected to the engine

- nsuch

- take place, when the _
toward the explosion chamber, the two feed-

~1ng devides being so arranged relatively to
each other that, when the one is thrown rito
action, the other is simultaneously auto-

25

~matically thrown out of action, and vice

verss. Kurthermore, the shaft of the.engine
may be.connected to the two feeding mech-

30 .anisms in such a manner that the auxiliary

feeding mechanism-can be thrown into ac-

tion by the said connection and be auto-.
matically ‘thmx?n;out. of action thereby, as
- soon as-the engine has changed its direction

35 of movement. ©

rangement embodying my invention to be
- Used In connection with internal combustion
40 ‘Sald reve _

- rangement being controlled for instance by a

- weight regulator of any well known kind,
sald regulator striking, at and below a certain |

45 same to move into the fuel pump.

reversing device on a larger scale, the pump
50

3tob5showdetails, . =~ - . 7

- Referring to the drawings; 1 represents an

- oi‘lagump having two pistons 2 and 3, the one
2 adapted to work duringnormal conditions,
55 when the engine is running in one or the |

tively.

8 manner as to cause the explosions to
piston moves inwardly,

‘weight 7 is kept by the spri
with the arm 17, and the we

_ A o - | 'ment 22, as shown in Fig. 1. The arm 18 is
1n the accompanying drawings I have.
shown a convenient form of a reversing ar-

engimes ‘for liquid fuel, said reversing ar-

“speed of the engine, a piston and causing the | ing the shaft 14, and ‘the rod 26, or the frame

_ N 27, 1s
- Figure 1 is a side-elevation of a etroleum
motor provided with a reversing device ac-
- cording to this invention. Tig. 2 shows the

\'lever or hand-spike, 31'by another pivot pin
30'situated bétween a handle 32 suitably ro-
- vided on the lever 31 and the pin 33 on which
the lever 31 is pivoted. The shaft is ad-

casing being shown partly In section. Figs.

! other dii'eCtioﬁ';; whﬂe the oth'érn?; 18 usé'd for

/

reversing. = . L o
4 and 5 are two levers rigidly connected to -

-each. other, said levers being pivoted on a

common fulerum 6. - Each ‘lever ‘4 and 5 6o

| carries a weight 7 and 8, respectively, -each ~

mounted on a pivot pin 9 or 10, res

carried by .the said lever. _ )

- weights 7 and 8 is provided with a tooth 11
_ . -~ ilor 12, res

This invention relates to devices for re- |

versing the direction of movement i internal

ectively, -
of the

- Kace
ectively, adapted to-catch in s %
notch, or the like, mn the piston 2 or 3 , Tespec~

13 is'an eccentric, ‘or the like, fixed on a.

J‘z'.;-shé,fft 14 mechanically connected 'to the shaft
“of the. engine. ‘The eccentric 13 ‘18- cons 40
‘nected, by means of an eccentric-rod 15 to- .

one of ‘the said levers, for instance by a. pin

16 entering a corresponding socket’at the,
end of therod 15. -

-, 17 and 18 are two regulator planes or arms
rigidly connected. to- each other; said arms

K

being suitably pivoted on a common:pivot
pin 19; and 20 and 21 are two springs. The

I
-4

n%,QO in contact |
. ight 8 1s kept by 80
the spring 21 in contact with the arm 18.
22 1s an abutment, for instance a pin, on
which the arm 17 normally bears, and 23 is

-another similar abutment on-which the arm -
18 bears, when the “corresponding feeding

8b
mechanism working during reversalis opera-

‘tive.

241sa -épfihg tendm tc} ke’ép the arm 1_7",':"
in 1ts normal position earing on-the abut- - |

| | 3 90
then kept away from the abutment 23 in -

such a position as to prevent the tooth 12 of

the weight 8 from striking the piston 3. o
_Journaled on a pin 25 on the one arm, in .

the embodiment. illustrated the arm 17, is 8. 95

rod 26, or the like, extending downwardly to

‘the shaft 14. The said rod is suitably pro-

vided with a frame 27, or the like, surround-

. 1s provided with an- arrangement by 100
Whlc'h the fl‘ﬂ,lne 27 Cﬂﬂbe he]_d | ag&mst thE‘

shaft 14.

. 281s a .pi‘éfbt- pin.ﬂﬁ'the rod 26; and '-n?’:olllltf': |
ed on the, said pin.is a rod 29 connected to a
106

vantageously provided with' one or more -

friction disks against which the rod 26, or the 1 10



&2

~frame 27 . can be preSsed, the edges of the

10

~ During the normal running of the engine the

‘15

frame being suitably formed tapering 1in-

wardly so as to correspond with the friction

disks 34.° o |
The described mechanism works in the

following manner: The engine 1s _supﬁosed' to.
he shatt-

run in such a direction as to cause t
14 to rotate in the direction of the arrow
(Fig. 1).
sha |
mechanically connected to the ‘engine shaft.

feeding mechanism -fa,ppert-a-iﬁing to the pump

piston 2 is in action. . It works i known-
“manner, the eccentric 13, or the _hke, impart-
ing to the lever 4 a rocking motion by which

" the weight 7 -is reciprocated ‘o1 the arm .17.

| 25

30

The mechanisms for feeding the fuel work

in well known manner so that the action of
the same need not be described. The feed-
ing mechanism for reversal is, in the arrange-
ment illustrated, of the same construction

and acts in the.same manner as that working

in normal running but should suitably. be
adjusted to work at a speed suitable for re-

" versal, independently of the speed for which

the feeding me¢hanism operating
mal running is adjusted.

- The reversal of the _dlrectidil- of moxreniént
of the engine. takes place in the following

during nor-

" manner: The hand-spike 31 is thrown to the

right so that the left edge of the frame 27 1s |

thrown into engagement with the friction
disk 34 (or the friction disks) on the shaft 14,

. whereby the frame and the rod 26 are hited

" by the shaft. . On account thereof the arm

.40

4b

o0

55

- 60

85

17 is lifted from the abutment 22, and at the

same time the arm 18 is moved from the posi-
tion illustrated toward the abutment 23.

 The action of this shifting of the two arms 17

and 18 is first of all that the weight 7 1s
raised, so that its tooth 11 cannot strike the

“piston 2,.and that the weight 8 takes up such
X! position as to be able to strike the corre-*

sponding pump piston. The feeding mech-

anism working during normal running is,
thus, thrown out of action, and the feeding

is thrown into action. 5 -
The fact that the one mechanism works for
forward and the other for backward move-
ment will be evident on considering that the
weights 7 and 8, in one and the same position
of the engine, take up opposite end positions.
When the weight 7 1s in the end position in
which it keeps the piston 2 pressed inwardly

mechanism working particularly for reversal

ing piston of the engine is at that end of the
cylinder next to the explosion chamber,
whenece it will be driven out by the explosion
of the fuel just injected. When the piston
has arrived at the other end of the cylinder,
the shaft 14 has made half a revolution, and

the weight 8 is thus in the end position In
which it will press the corresponding pump

rrm T Hp—— i, -

The shaft 14 may be the engine
t proper or another shaft, or the like, |

(right end position in the drawing) the work- |

i

T

\
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pis‘ﬁéh 3 -'inwa’i'dljm in case the 'revers,ing QI

rancement is allowed to work. - Hence, sup-
. r )

posing this to be the case, the pump piston-

3 feeds fuel into the cylinder, when moving

inwardly; the fuel now explodes, before the
working piston has reached its mnermost -
' position, and thus stops the piston, which is
driven backward so that the engine begins to

move in the opposite direction.

" When, after the shifting of the lever 31
‘toward the right, the engine commences to
‘rotate in the opposite direction, the'frame 27

70"

75

with the rod 26 is obviously moved down-.

wardly. /On account thereof the arms 17
| and 18 are automatically shifted, so that the
“weight 7 is again made operative instead of .
_ The explosions will therefore

again take place at the normal time, 7. ¢. at -
‘the inner point of turning, so that the en-
gine is continually driven in the direction”
obtained after reversal.

the weight 8.

is to be again reversed, the lever 31 is thrown

to the left, so that the right edge of the frame
27 is brought into engagement with the frie-

tion disks. |

The deseribed reversing arrangement can -

If the machine

80

80

90

be modified in several ways without-depart-

| ing from the spirit- of my invention. The
two feeding mechanisms, that for normal

running and that for reversal, may, for in-

‘stance, be arranged in such a manner as to

operate the same pump piston or a corre-
sponding arrangement. They can also be so

arranged as to be driven from different eccen-
100

trics, or instead of by eccentrics they may be

driven by cams or any other similar device.
It is not essential that the two feeding mech-

anisms be guided by arms, or the like, set at
an angle to each other.
tails may, if desired, be replaced by arrange-

‘ments working in the same manner.  The és-

sential feature is that the whole works 1n
such a manner that the two feeding mechan-

96 -

The particular de-

105

isms are operative in different positions of

the engine, so that the one mechanism causes
the engine to run in one or the other direc-
tion and the other mechanism causes the

reversed, whereby the arrangement is, pref-
erably, such that the feeding mechanism

used for reversal is automatically thrown-out

110

“direction of movement of the engine to be

115

of action and the feeding mechanism used

for normal running is, at the same time, au-

tomsatically thrown into. action, when the

dil‘eétion of movement of the engine has
been rqwersed.- | | . N

‘Having now desert

bed my invention,?wha,ﬁ

120

I claim as new and desire to secure by Let-

ters Patentis: =

© 1. In an internal combustion engiiie the

125

combination of a cylinder, s piston movable -

therein, an explosion chamber situated in the
said cylinder, a feeding mechanism period-
ically effecting the fuel introductions during

normal running of the éngine in any direc-

130
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tion, an auxiliary feeding mechanism adapt-
ed for reversing the direction of movement of
the engine, said latter mechanism being so

connected to the engine as to cause the feed-

ing to take place at such a time that the ex-

- plosion is effected, when the piston moves in-
‘wardly, toward the explosion chamber, and a

connection between the two feeding mechan-

" isms whereby the said mechanisms can be

190

alternately thrown into or out of action, sub-
stantially as and for the purpose set forth. -

- - 2. In an internal combustion engine the

15

20

combination of a cylinder, a piston movable
therein, an explosion chamber situated in the
said cylinder, a feeding mechanism period-

ically effecting the fuel introductions during
normalrunning or the engine in any direction,

an auxiliary feeding mechanism adapted for

‘reversing the direction of movement of the

engine, said latter mechanism being so con-
nected to the engine as to cause the feeding

to take place at such a time that the explo-
-sinn 1s effected when the piston moves in-

wardly, toward the explosion chamber, a con-

nection between the two feeding mechanisms

- “whereby the said mechanisms can be alter-

nately thrown into or out of action, and a

- connection interposed between the said com-

30

bined feeding mechanisms and some mov-

able part of the engine in such a manner that

the said latter connection, when causing the

- feeding mechanism designed for reversal to

35

40

operate, immediately after reversing the di-
rection of movement of the engine automat-
ically throws the said latter feeding mechan-

1sm out of action agaim, at the same time as

the feeding mechanism designed for the nor-

mal forward or backward running is thrown |

into action,substantially as and for the pur-
pose set forth. =~ -
3. In an internal combustion engine the

combination of a cylinder, a.piston movable

therein, an explosion chamber situated in the

 said cylinder, two arms set at an angle to

45

each other and mounted to swing on a com-

mon pivot, two weights each catried by one

- of the said .arms, one of the said weights be-

ing designed for periodically effecting the

- fuel introductions during normal running of

50

~ weight is designed for reversing the direc-

55

the engine in any direction, whereas the other |

3

tion of movement of the engine, two regu-
lator planes connected to each other and
pivoted on a common fulcrum, each plané

codperating with one of the two weights, |
- sald planes being so located relatively to

'I

each other that, when the one plane is

8

in operative position, the other plane keeps
the other weight out of operative position,

and a connection interposed between the
‘regulator planes and some movable part of

80

the engine in such a manner that the said
connection, when causing the-weight de-: -

signed for reversal to operate, immediately
after reversing the direction of movement of

the engine automatically throws the said lat-
ter weight out of action again, at the same

time as the weight designed for the normal '

forward or backward running is thrown into

‘action, substantially as and for the purpose
set forth., =~ o SRR

4. In an internal combustion enginé_ the

0

combination of a cylinder, a piston movable

therein, an explosion chamber situated in the
said cylinder, two arms-set at an angle to

75

each other and mounted to swing on a com-
mon pivot, two welghts each carried by one
of the said arms, one of the said weights being.
designed for periodically effecting the fuel in- .

‘troductions during normal running of the en-

80

gine .in any direction, whereas the other
welght i1s designed for reversing the direetion
of movement of the engine, two regulator

‘planes connected to each other and pivoted

on a common fulcrum, each plane cooperat-~
. _ Et‘s,' said planes - -

being so located relatively to each other.that, -

ing with one of the two weig

when the one plane i1s in operative position,

the other plane keeps the other weight out of -

operative position, a frame connected to the
sald regulator planes, a friction disk fastene

90
to a movable shaft of the engine, said disk
being inclosed by the said frame, the latter -
having such & shape that it can be moved .
relatively to the said disk so that one or the

_ 95,
‘other-of the sides of the frame opposite each .

other can be pressed against the friction disk
and, thereby, cause the frame to be moved in

one or.the other direction and, thereby, one

or the other regylator plane to be brought

100

into operative position, and a lever connect-

ed to the sdid frame for moving one or the
other side thereof into contact with the said

friction disk, substantially as and for the

purpose set forth.

name to this-specification in the presence of
two subscribing witnesses. -
- Witnesses: _
- . FrEDR. NORDSID,

- AvUG. SORENSEN,

In testimony Whéréof -:I have 51gned my

IK ANTON RUNDLOF. -
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