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DEVICE FOR THE CONTROL OF THE SHIFT 
MOVEMENTS OF A FLOATING BODY 

The invention relates to a device for the control of the shift 
movements of a floating body which may be shifted by means 
of alternating hauling and veering winches, and while the 
winch or winches working in one direction is (are) hauled, the 
winch or winches working alternatively in the opposite 
direction during said hauling will be braked when being 
veered. Such shift movements may be applied with various 
floating bodies, preferably in such a way that both the cable of 
the hauling winch as well as the cable of the veering winch are 
kept taut. If the speed of the moving body has to be lowered, 
the speed of the hauling winch will be reduced. However, 
there will then be the risk that the floating body will run in on 
the cable. 
This can be prevented in that the braking action of the veer 

ing winch is increased by the manual control on said winch, 
which, however, is troublesome when such actions have to be 
carried out frequently. 

In a cutter dredge the floating body of the suction dredge 
with the suction pipe and the cutter is continuously swung by 
the starboard winch and the port winch. These actions have to 
be carried out frequently and continuously. Moreover, with a 
cutter dredge one has also to deal with the influence exercised 
by the rotating cutter. When the cutter rotates opposite to the 
direction of motion of the floating body and the cutter will, 
thus, act as an undercutting means, there will be no additional 
problems. When, however, the direction of rotation of the 
cutter coincides with the direction of motion of the floating 
body, the cutter acts as an overcutting means with the risk that 
the cutter will suddenly run off over the ground. This may hap 
pen with a higher speed than the hauling speed of the pulling 
winch, as a result of which the cable of the hauling winch 
becomes slack. 
The braking action of the veering winch should preferably 

be kept as low as possible. However, as it is impossible for the 
operator to adjust the braking force, in particular with the 
overcutting cutter, continuously to the conditions by means of 
manual control, it is now customary to apply a strong braking 
action to the veering winch in order to be able to cope with all 
situations that may occur, said braking action having to be 
overcome, of course, by the hauling winch. This leads to un 
desirable load of the hauling winch, unnecessary tensions in 
the cable and will mean a considerable loss of energy and ad 
ditional wear. 
The object of the invention is to provide a device in order to 

prevent said objections and with which just sufficient braking 
force may be exerted by the veering winch in order to keep the 
hauling cable in a taut condition. 
According to the invention, said object is achieved by an ad 

justing device controlling the braking action of the veering 
winch dependent on the load of the hauling winch, in such a 
way that the braking action of the veering winch is increased 
when the load on the hauling winch is decreased below a cer 
tain value and vice versa. In control engineering, this can be 
realized in many ways. 
With electric drive of the winches the load of the motor of 

the hauling winch is measured and said load is then a value for 
the adjustment of the braking action of the veering winch. 
Thus, the operating staff need not pay attention to maintaining 
the right tension in the veering winch and the braking action 
of the veering winch can be adjusted to a minimum value. 
When there is a sudden change in that the floating body moves 
faster than the corresponding speed of the cable of the hauling 
winch, e.g., when lowering the speed of the winch during a 
shift movement or in that wind and current forces will move 
the body faster or in that an overcutting cutter dredge will run 
off, then the braking action of the veering winch will be in 
creased at the same moment when the load of the motor of the 
hauling winch is decreased below said value, whereby the 
movements of the floating body can be controlled completely. 
When the winches are driven by means of hydraulic motors, 

the invention may be realized in a simple and effective way in 
that a controllable throttle valve is provided in the feed circuit 
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of the veering winch, the control element of said valve being 
connected to the feed circuit of the hauling winch. The pres 
sure in the feed circuit of the hauling winch will determine the 
position of the throttle valve. Said throttle valve will be fully 
open beyond a certain load of the hauling winch. However, 
when the load decreases below said determined amount and 
the pressure in the feed circuit will, thus, drop, the throttle 
valve will more or less be closed, as a result of which the veer 
ing winch will be braked more as the load of the hauling winch 
decreases more, Said action may result in that the feed circuit 
of the veering winch is locked entirely, in which case it is 
preferred to provide a safety valve which determines the 
upper limit of the braking force. 
With a device in which the feed circuits of both winches are 

provided with a controllable throttle valve and in which each 
feed circuit has a control valve with which it is possible to 
reverse the direction of rotation of the hydraulic motor, it is 
possible according to the invention, to provide a selection 
valve in the control conduit between the throttle valve and the 
feed circuit, said valve being also connected to the normally 
low-pressure branch of the feed circuit of the veering winch, 
and being designed so that it connects in one position the con 
trol member of the throttle valve to the normally high-pres 
sure branch of the feed circuit of the hauling winch and that 
said valve connects in another position said control member to 
the normally low-pressure branch of the feed circuit of the 
veering winch. If a winch has to be veered, e.g., for renewed 
location of an anchor of the winch rope, the winch is driven in 
the opposite direction, which is effected by means of a known 
control valve. 
The selection valve will then be brought automatically in 

the position in which the throttle valve in the feed circuit of 
the veering winch is connected to the low-pressure branch of 
the feed circuit of the veering winch; the consequence of 
which is that the throttle valve is placed in the full open-posi 
tion by its control member, as the low-pressure branch of the 
feed circuit is connected to the high-pressure branch by the 
other position of the control valve. 
The invention will now be described more in detail with 

reference to the accompanying diagram, which shows the 
hydraulic motor 1 of the port winch of e.g., a cutter dredge 
and the hydraulic motor 2 of the starboard winch. 
The hydraulic circuit of the motor 1 consists of a reservoir 

3, a pump 4, a control valve 5, the high pressure branch 6 and 
the low-pressure branch 7, a pressure control valve 8 being 
provided in the high pressure branch 6. Said valve is set a fixed 
valve in order to assure a minimum braking force. Said pres 
sure control valve 8 is bridged by a pipe 9 with a nonreturn 
valve 10. Thus, the pressure control valve 8 is bypassed when 
the flow in the branch 6 takes place in the direction of arrow 
A, which is the case when the control valve 5 is moved to the 
right into the position as shown in the circuit of the pump 2. 
The throttle valve 11 is also bridged by a pipe 12, compris 

ing a nonreturn valve 13 which has the same function as the 
pipe 9 and the nonreturn valve 10. The circuit of the motor 2 
comprises a reservoir 14, a pump 15, a control valve 16, a 
high-pressure branch 17 and a low-pressure branch 18, a pres 
sure control valve 19, which is the same as the pressure regu 
lating valve 8 and a throttle valve 20, which is the same as the 
throttle valve 11, both of which are bridged by a conduit with 
a nonreturn valve. The control conduit 21 runs from the throt 
tle valve 11 to the selection valve 22, which makes a connec 
tion to one of the two pipes 7 or 17, i.e., to the pipe which has 
the highest pressure. 
The throttle valve 20 is connected to the selection valve 25 

by the pipe 24, and said valve 25 may be connected to the 
branches 6 or 18 in the same way as the selection valve 22 to 
one of the two pipes 7 or 17. 
The motor 2 is driven as is shown in the illustrated position 

of the control valves 5 and 16, as a consequence of which the 
starboard winch is pulling. The high pressure in the branch 17 
is exerted on the control member of the throttle valve 11 via 
the selection valve 22 and the pipe 21. Said throttle valve will 
thus be kept normally in the fully opened position. 
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The hydraulic circuit of the motor 1 is short-circuited by the 
control valve 5 so that the motor 1 may run freely at the same 
time and the flow in the circuit is braked by the pressure con 
trol valve 8. If the load of the motor 2 is reduced for one 
reason or other, the pressure in the branch 17 will drop and, as 
a consequence, also the pressure on the control member of the 
throttle valve 11. Said valve will be put into a position by the 
spring 27 in which throttling of the liquid flow in the branch 6 
will take place, which will increase the braking action of the 
motor 1. A safety valve 28 is provided with a control conduit 
29, and said conduit limits the maximum braking force so that 
the braking motor will not be locked completely. 

If the anchor of the cable of the winch driven by the motor 1 
has to be shifted and, therefore, said winch has to be veered, 
then the control valve 5 is moved completely to the left so that 
high pressure will be supplied to the branch 7. The motor 1 
will then be driven in the same direction as the direction in 
which said motor is driven by the unwinding cable during 
shifting of the floating structure. There will be a connection 
between the branch 7 and the control member of the throttle 
valve 11 via the selection valve 22, said member will be put 
under pressure and the throttle valve will be opened, which 
makes it possible that the direction of motion of the motor is 
reversed. 
When the control valves 5 and 16 are put in such a position 

that the motor 1 is driven and the motor 2 is braking, the 
valves 19 and 20 fulfill the same function as the valves 8 and 
11 and the selection valve 25 fulfils the same function with re 
gard to the motor 2 as does the selection valve 22 with regard 
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4 
to the motor 1. 

It should be noted that by the selection valves 22 and 25 a 
valve is meant in which e.g., a ball 23 is positioned between 
two seats 21 and 26, said ball closing one or the other seat ac 
cording to the side with the highest pressure. 
What is claimed is: 
1. In a suction dredge having veering and hauling winches, a 

hydraulic motor for each winch, each hydraulic motor having 
a hydraulic circuit having a high-pressure branch to drive the 
motor; the improvement comprising a separate throttle valve 
in each said hydraulic circuit, and means responsive to the 
pressure in each high-pressure branch to control the throttle 
valve in the other hydraulic circuit such that a decrease in the 
pressure in either high-pressure branch closes the throttle 
valve in the other hydraulic circuit to apply braking action to 
the motor of said other circuit and an increase in the pressure 
in either high-pressure branch opens the throttle valve in the 
other hydraulic circuit to decrease braking action on the 
motor of said other circuit. 

2. In a suction dredge as claimed in claim 1, a control valve 
in each hydraulic circuit for reversing the associated hydraulic 
motor, each said hydraulic circuit having a low-pressure 
branch which upon reversal of the associated hydraulic motor 
becomes subjected to high pressure, and a selection valve con 
nected between said low-pressure branch and the associated 
said throttle valve to open said associated throttle valve when 
pressure is increased in said low-pressure branch upon rever 
sal of said motor. 
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