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UNITED STATES PATENT office 
CONTROL, MECHANISM FOR INTERNAL 

CoMBUSTION ENGINEs 
Johannes Olsson, Goteborg, Sweden, assignor to 
Aktiebolaget Götaverken, Goteborg, Sweden, a 
corporation of Sweden 

Application April 23, 1941, Serial No. 390,005 
In Sweden May 18, 1940. 

(CI. 60-16) 3 Cairns. 

This invention relates to reversible internal 
combustion engines and particularly to control 
mechanisms for engines of this type having a . 
control member movable at will in two different 
directions from a neutral position and provided 
with means for reversing, starting and fuel con 
trol for operation ahead or reverse. 
The invention is particularly intended for four 

cycle engines but may also be employed for two 
cycle engines provided with reversing gears of 
any kind capable of being set for operation of the 
engine ahead or reverse. Such gears may, for in 
stance, comprise mechanisms for setting control 
cams for in- and/or outlet valves, fuel valves, fuel 
pumps, starting air distributor valves or the like 
for operation ahead or reverse. 
One object of the invention is to provide a 

simple and reliable mechanism for manipulating 
the reversing gear of a reversible internal com 
bustion engine by means of pressure medium con 
trolled mechanisms. 

For this purpose I provide three pressure me 
dium valves adjacent the control member and 
connect said valves to the operating gear of the 
engine in Such a manner that actuation of One 
valve causes the operating gear to be set for oper 
ation of the engine ahead, whereas actuation of 
another valve causes the operating gear to be set 
for operation of the engine reverse, and that 
actuation of the third valve, which may be 
achieved subsequently to the actuation of one of 
the other valves, causes compressed air to be 
supplied to starting air valves of the engine. 
In the annexed drawings one embodiment of a 

control mechanism according to the invention is 
illustrated by way of example. 

Fig. 1 is a perspective view of a three cylinder 
four cycle reversible internal combustion engine 
according to the invention. 

Fig. 2 is a diagrammatic perspective view. On a 
larger scale of the top portion of a cylinder of 
the internal combustion engine illustrated in 
Fig. 1 and a portion of the control mechanisms 
for said engine. 

Fig. 3 is a cross section through the control 
shaft of the engine and illustrates three air valves 
provided adjacent said shaft and actuating means 
for said valves. 

Fig. 4 illustrates a portion of the control shaft, 
which carries said actuating means, as viewed 
from above. 

Figs. 5 and 6 illustrate details of the valve gear 
partly in section, 

In the drawings designates the top of the 

engine 2, 3 and 4 designate in- and outlet valves, 
respectively, for the cylinders and 5 fuel injection 
pumps. Said parts are actuated by rocker levers 
6, 7 and 8, respectively, which are journalled on 
eccentrics 9 carried by a shaft fo, which is 
mounted in supports ... A cam shaft 2 driven 
from the main shaft 3 of the engine by means 
of a chain transmission 4 and gear wheels 5, 6 

- is provided with two sets of cams 7, 8, 9 and 
29, 21, 22, one of which is intended for operation 
of the rocker levers upon operation ahead and the 
other upon operation reverse. The cam shaft 2. 
is mounted in bearings 23 and carries two further 
sets of cams 24, 25 and 26, 27, which are adapted. 

40 

to actuate starting air distributors 28, 29 for con 
trolling the starting air supply to the engine 
cylinders upon starting ahead or reverse. 
Compressed air is supplied to the engine from a 

source of compressed air 30 through a conduit 3 
over a main valve 32, from which a conduit 33 
leads to three valves 34,35, and 36 and another 
conduit. 37 to a pilot valve 38. When the main 
valve 32 is opened, compressed air is at first ad 
mitted to the conduit 33, and then to the pilot 
valve 38, which is kept open or closed according 
to the actuated or non-actuated position of the 
valve 35. For this purpose the valve housing of 
the pilot valve 38 is connected to the valve hous 
ing of the valve 35, by means of a conduit 39. 
From the valve 38 a conduit 40 and branch con 
duits 4 lead to starting air valves 42 of conven 
tional type at the engine cylinders. The Open 
ing and closing of the starting air valves is con 
trolled in known manner by means of compressed 
air, which according to the actuated or non 
actuated position of the starting air distributors 
28, 29 open or close the starting air valves. For 
this purpose the starting air distributor 28 is 
connected with the starting air valve 42 through 

' a conduit 43, whereas the starting air distributor 
29 through a conduit 44 is connected to another 

45 

50 

starting air valve at another engine cylinder, 
which is not illustrated in Fig. 2. Compressed air 
is supplied to the starting air distributors through 
a conduit 45 connected with the conduit 4). 

For operation of the engine a control wheel 46 
and a control shaft 47 are provided, said shaft 
being mounted in bearings 48 and carrying means 
49 for reversing the engine and for starting the 
engine ahead or reverse according to the turning 
of the control wheel 46 in One direction or the 
other, means 50 for controlling the fuel supply 
upon operation ahead or reverse according to the 
degree of turning of the control wheel 46 in one 

cylinders of a four cycle three cylinder. Diesel 55 direction or the other, and means 5 for blocking 
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the turning movement of the control shaft 4 in 
a direction corresponding to a direction of rota 
tion of the engine contrary to the momentary 
direction of rotation. 
The illustrated engine is reversed by nomen 

tarily bringing the rocker levers out of engage 
ment with one set of the cams of the can shaft 
2, displacing the cam shaft longitudinally and 

bringing, the rocker levers into engagement With 
the other set of cans. For this purpose the Shaft 
O is provided with a toothed gear 52 meshing 

With a toothed rack 53, Which at One end for IRS 
a piston rod and a piston 54 displaceable in a 
servo motor cylinder 55 carried by a support 56. 
The other end of the toothed rack 53 is provided 
with a guide groove 57, 53 engaged by One end 
of an arm 59 secured on the can shaft A2. In 
Figs. 1 and 2 the cam shaft 2 is illustrated in 
the left position of displacement, in which the 
right hand can of each pair of cars is in Oper 
ative position and the arm 53 engages the ex 
treme portion of the groove 58 in the toothed 
rack 53. Upon displacement cf the toothed rack 
from this position the toothed gear 52 and the 
shaft are at first turned half a turn so that 
the eccentrics 9 are turned to the position illus 
rated in Fig. 6, in which the rocker levers are 
raised out of engagement with the cans of the 
cam shaft leaving the can shaft free to be dis 
placed in longitudinal direction. 
displacement of the toothed rack the airn 59 
moves from the groove 58 to the groove 5 cause 
ing simultaneously a displacement of the arm 59 
and the camshaft 2 to the right in EigS. 1 and 2 
so that the cams i, 8, 9 register with the 
rocker evers 6, , 8. Upon further displacernent 
of the toothed rack 53 the eccentrics 9 are turned 
a further half turn so that the rocker levers , , 
8 are lowered into engagement with the casins , 
f8, 9 whereas the arm 59 is not more actuated. 
Air conduits 6, 6 are provided at the ends 

of the cylinder 55, said air conduits being con 
nected each per se to the valves 34 and 33, respec 
tively, and adapted according to the actuation of 
One of these valves or the other to admit, co 
pressed air to one end or the other of the cylinder 
55 causing the piston 54 and the toothed rack 53 
to be displaced in One direction or the other. 
The starting and reversing means 9 provided 

on the control Shaft 47 and illustrated on a larger 
Scale in figs. 3 and 4 copises a disk Wedged 
onto the shaft, if and carrying two canS 62 and 
63, which are pivotally mounted on said disk, and 
are normally held in the position illustrated in 
Figs. 1, 2 and 3 by comparatively soft Springs 4, 
65. The ends of the cans connected With the 
spirings are prevented from swinging towards the 
center of the control shaft is by a boss S. The 
valves 34, 35, 36 are provided with valve sterns 
6, 68, $9 and the cams 62, 3 with recesses 8, it 
disposed in such a manner that the can 3 upon 
turning of the control shaft in clockwise direc 
tion actates the valve stems 9 and 63 in this 
mentioned sequence so that, if the main Valve 32 
is completely open, cornpressed air is at first ad 
mitted to the cylinder 55 through the conduit 
and moves the piston 53 to the right in FigS. 
and 2 and Subsequently to the pilot Valve 8, 
which opens the con:pressed air Supply to the 
starting air valves 42 causing the engine to start 
and to be operated on the starting air. Upon con 
tinued turning of the control shaft 2 in clock 
Wise direction the can $3 passes the waive Stein 
6 without actuating said valve stern, since the 
valve stem 6; registers with the recess A, as 

Upon further : 

2,304,472 
illustrated in Fig. 4, in which the positions of the 
valve stems 61, 68 and 69 are indicated in dotted 
lines. When the control shaft is returned to the 
neutral position illustrated in Fig. 3 the cam 63 
strikes the valve stems without displacing them, 
since the cam upon passage of the valve stems is 
swung away against the action of the Soft Spring 
65. When the control shaft is turned in anti 
clockwise direction the cam 52 actuates in Se 
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quence the waive stems 6 and 68 causing COm 
pressed air to be admitted to the right end of the 
cylinder 55 so that the piston 54 and the toothed 
rack 53 are displaced to the left in Figs. and 2, 
in case they are not already in this position, and 
the engine is started in opposite direction to the 
One described hereinabOWe. 

Fuel control is obtained by turning the control 
Wheel S in One direction or the other past the 
starting positions. For this purpose a Connecting 
rod 2 is journaled on the crank 5) and con 
nected With an arm 3 secured to a shaft 4 
mounted in bearings 5, said shaft upon turning 
of the control. Wheel in ore direction or the other 
being always turned the same way and thereby 
in a nanner known per se changes the fuel quan 
tity supplied by the pistons 6 of the fuel pumps 
5, for instance by changing the effective length of 
the pulp stroke. The shaft for this purpose 
carries evers , which by means of toothed racks 
8, Figs. 1, 2 and 5, and a toothed portion 79 on 

the piston 6 are capable of turning said piston 
and thereby changing the length of the effective 
stroke of the fuel pump. 
The blocking device 5 may be of any well 

known construction and may, for instance, as in 
dicated in Figs. 1 and 2, comprise a cam 80 pro 
vided on the shaft 4 and cooperating with the 
swingable blocking member 5, which is jour 
alled On a shaft 8 and adapted to take two 

different turning positions and which in One 
of these positions prevents turning of the control 
shaft to the left and in the other position to the 
right, as illustrated in FigS. 1 and 2, one of the 
abutments of the blocking member 5 being al 
Ways in the path of the can 39. The blocking 
member 5 is connected by means of a rod. 82 to 
One arra of a pivotally mounted bell crank ever 
83, the other arm of which is connected with 
the toothed rack 53 so that said arm follows the 
roVements of the toothed rack. Consequently, 
the toothed rack 3 upon displacement in one 
direction c the other Swings the bell crank lever 
83 in one direction or the other and thereby 
noves the blocking nerinber 5 into position for 
blocking the turning of the control shaft 4 in 
One direction or the other. 
The control mechanism above described should 

only be considered as an example and the in 
vention is not limited to the illustrated embodi 
nent but may naturally be modified in several 
different ways Within the Scope of the claims. 
For instance, the fuel control devices may be of 
any other well known type than the illustrated, 
and similarly the blocking means for preventing 
not desired in ovements of the control wheel or 
the like may be of any other known type. The 
operating gear of the engine and the reversing 
gear may also be of any knoWh construction. 
Thus, instead of the displaceable can shaft the 
Servo notor 55 or another means actuated and 
displaced due to the actuation of the valves 34, 
35, 33 may be provided for reversing the engine, 
fox instance a mechanism, in which the cams of 
the can Shaft in a manner known per se are dis 
engaged and displaced and locked again upon a 
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change of the direction of rotation of the engine. 
What I claim is: 
1. In a reversible internal combustion engine, 

an operating gear capable of being set for Oper 
ation of the engine ahead or reverse, respectively, 
a control member movable at Will in two differ 
ent turning, directions from a neutral-position, 
three pressure medium valves disposed adjacent 
said control member and connected with said op 
erating gear, a cam on the control member capa 
ble of actuating one of said valves upon turning 
of the control member in one direction only from 
said neutral position thereby causing the operat 
ing gear to be set for operation of the engine 
ahead, a second Cam on the control member ca 
pable of actuating another one of said valves 
upon turning of the control member in opposite 
direction only from said neutral position there 

0. 
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by causing the operating gear to be set for opera 
tion of the engine reverse, both cams being capa-. 20 
ble each per se to Subsequently actuate said third. 
pressure medium valve upon continued, turning 
of the control member in the particular turning 
direction thereby causing compressed air to be 
supplied to starting air valves at the engine for 
starting the engine ahead or reverse, respectively. 

2. In a reversible internal combustion engine, 
an Operating gear capable of being set for Opera 
tion of the engine ahead or reverse, respectively, 
a control member movable at will in two different 
turning directions from a neutral position, three 
pressure medium Valves disposed adjacent said 
control member and connected with said operat 
ing gear, a can pivotally mounted on the control 
member and capable of actuating one of said 
Valves upon turning of the control member in 
one direction only from said neutral position 
thereby causing the operating gear to be set for 
operation of the engine ahead, a second cam 
pivotally mounted on the control member and 
capable of actuating another one of said valves 
upon turning of the control member in opposite 

2 

4. 

3 
direction only from said neutral position there 
by causing the operating gear to be set for opera 
tion of the engine reverse, both cams being capa 
ble each perse to subsequently actuate said third 
pressure medium valve upon continued turning 
of the control member in the particular turning 
direction thereby causing compressed air to be 
Supplied to starting air valves at the engine for 
starting the engine ahead or reverse, respectively. 

3. In a reversible internal combustion engine, 
ath operating gear capable of being set for opera 
tion of the engine ahead or reverse, respectively, 
a control membei movable at will in two different 
turning directions from a neutral position, a 
pressure medium valve causing upon actuation 
setting of said operating gear for operation of 
the engine ahead, a second pressure medium valve 
causing upon actuation setting of the operating 
gear for operation the engine reverse, starting 
air valves at the engine, a third pressure medium 
valve causing upon actuation compressed air to 
be supplied to said starting air valves at the en 
gine for starting the engine ahead or reverse, re 
spectively, a disk Secured on said control men 
ber, a Cam pivotally mounted on said disk and 
registering with said first, and third pressure 
medium valves and capable of actuating said 
Valves in sequence upon turning of the control 
member in One direction only from said neutral 
position thereby causing the operating gear to 
be set for operation of the engine ahead and 
starting air to be Supplied for Starting the en 
ine ahead, and a second cam pivotally mount 
ed on the disk and registering with said second 
and third pressure medium valves and capable 
of actuating said valves in sequence upon turn 
ing of the control member in opposite direction 
only from the neutral position thereby causing 
the Operating gear to be set for operation of the 
engine reverse and starting air to be supplied 
for starting the engine reverse. 

JOHANNES OLSSON. 


