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This invention relates to cranes and more particularly 
to ships' cranes. 

It has previously been proposed to pivot the boom or 
extension arm of ships' cranes about a vertical or sub 
stantially vertical axis by means of a hydraulic pivotal 
arrangement. Hitherto, applicants have constructed 
ships' cranes in which the boom bolt or horizontal jour 
nal of the boom, has been secured at the top of the axle 
in a hydraulic rotary motor of known type in which the 
axle carries radially directed vanes received in working 
chambers. In this way, pivoting of the boom bolt is 
effected in the same manner as in the known hydraulic 
rudder-controlled machines. Moreover, it is also known 
to bring about such pivoting of the crane arms and the 
like, by means of worm gear transmissions which when 
hydraulic operation is desired, are driven by a hydraulic 
motor, generally a hydraulic rotary motor. 
By utilizing hydraulic rotary motors of the kind known 

per se in which the axle carries radially directed vanes 
received in pressure chambers, it has hitherto only been 
possible to achieve a very limited pivotal angle. In these 
rotary motors, the pivotal axle must, in fact, be balanced 
for side pressure so that at least two vanes or wings 
must be employed on the axle. However, the pivotal 
angle is limited to about 140 by virtue of the stationary 
partitions present in these known rotary motors. 

It is an object of the present invention to provide a 
particularly simple construction of rotary mechanism for 
pivoting a jib crane in which large pivotal angles along 
with high turning moments can be achieved. 

According to the present invention a crane arrange 
ment comprises a combination of a hydraulic rotary 
motor and a crane arm operatively connected thereto for 
pivotal movement about an approximately vertical axis 
of rotation of said motor, the latter comprising motor 
portions each capable of pivoting over a limited pivotal 
angle, Said portions being coupled together to enable the 
motor to turn through an angle equal to a multiple of 
the pivotal angles of said motor portions and to impart 
this movement to said crane arm. 

Preferably, the motor portions each comprise two 
groups of chambers each of which groups is arranged in 
communication with a corresponding one of the groups 
of an adjacent motor portion and each group associated 
with a given motor portion, being adapted to be fed hy 
draulic fluid under pressure while the remaining group 
is connected to discharge, the force exerted by the hy 
draulic fluid within the chambers having the effect of 
pivoting said motor portions in a given direction. 

In order that the invention can be more fully under 
stood, an embodiment thereof will now be described, by 
way of example, with reference to the accompanying 
drawings, in which: 
FIGURE 1 is a schematic elevation view of a portion 

of the crane arrangement in accordance with the present 
invention, 
FIGURE 2 is a vertical section of the hydraulic rotary 

motor included in the crane arrangement of FIGURE 1, 
FIGURE 3 is a plan view including part of the crane 

arrangement shown in FIGURE 1, 
FIGURE 4 is a pian view of a base ring used in the 

crane arrangement of FIGURE 1, 
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FIGURE 5 is a horizontal section taken on the line 

V-V of FIGURE 2, 
FIGURE 6 is a horizontal section taken on the line 

VI- VI of FIGURE 2, 
FIGURE 7 is a horizontal section taken on the line 

VII-VII of FIGURE 2, and 
FIGURE 8 is a horizontal section taken on the line 

VIII-VII of FIGURE 2 
In FIG. 1 a ship's mast 10 is seen in which the latter 

is joined to a boom or extension arm 11 by a boom bolt 
12, which is received in bearings 13. The bearing lugs 
14 for these bearings are, as will be seen from FIG. 3, 
fixed on a supporting plate 15, which is fixed to the upper 
shaft journal 16 in a hydraulic rotary motor arrange 
ment, designated generally by 17. The construction and 
mode of operation of the latter will be explained further 
in the following description. 
The shaft journal 16 is also received in a horizontal 

bearing 18, which is fixed to a bracket 19, which is se 
cured to the mast 10. To the bearing 18 there is also 
secured a holder 21 for a pulley 22 for the hoisting line 
23 of the loading winch (not shown). 
On the deck construction 24 by the mast 10 there is 

arranged a base ring 25. In the latter there is fixed a 
lower shaft journal 26 in the hydraulic rotary motor ar 
rangement 17. It will be seen from FIG. 1 that two hy 
draulic conduits 27, 28 pass from the lower side of the 
deck construction 24 and into the hydraulic rotary motor 
arrangement 17. These conduits come, as will be seen 
from the schematic representation, from a hydraulic 
control valve 29, which is connected via two conduits 
30, 31 to a hydraulic pump 32. By means of the control 
valve 29, which is a conventional four-way valve of well 
known construction, pressure oil can be fed as desired to 
one or the other of the conduits 27, 28, while the other 
conduit, 28 or 27 respectively, is connected to the dis 
charge back to the pump. 
The hydraulic rotary motor arrangement is illustrated 

in detail in FIG. 2. The afore-mentioned lower shaft 
journal 26 is fixedly connected to a first, lower boss 33, 
a shaft 34 and a second, upper boss 35. To the 
shaft 34 there are fixed two diametrically opposed 
vanes or wings 36, 37, which extend radially outwards 
and terminate in alignment with the bosses 33 and 35. 
These parts 26, 33, 34, 35, 36 and 37 together constitute 
a rigid unit, which in reality is a "rotor” in a rotary 
motor, the "housing' of which is formed by a uniformly 
thick pipe 38 which is disposed around these parts and 
receives them in the lower half of its bore 39. To the 
inner wall of this bore there are secured two diametri 
cally opposed blocks 40, 41, which extend inwards to 
wards the shaft 34 and bear tightly against the latter 
and against the inner sides of the bosses 33 and 35. 

It will be evident from FIGS. 5 and 6, which illustrate 
cross-sections through the parts, that there is formed in 
this way pressure chambers 42A and 42B between the 
vane 36 and the block 40 and the vane 37 and the block 
41 respectively, and pressure chambers 43A and 43B be 
tween the vane 36 and the block 41 and the vane 37 and 
the block 40 respectively. The first set of pressure 
chambers 42A and 42B are connected to each other via 
a radially extending bore 44 (FIG. 5) and to the conduit 
27 via an axially extending bore 45 through the boss 33. 
The second pressure chambers 43A and 43B are connected 
to each other via a radially extending bore 46 (FIG. 6), 
and to the conduit 28 through an axially extending bore 
47 through the boss 33. 
As indicated above, the parts 26, 33, 34, 35, 36 and 

37 are received in the lower half of the pipe 38. In the 
upper half there is received a rotor with a lower boss 
48, a shaft 49, and an upper boss 50. To the upper boss 
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50 is fixed the upper journal shaft 16 in the hydraulic 
rotary motor arrangement 17. 
To the shaft 49, there are secured two diametrically 

opposed vanes or wings 51, 52 which extend radially out 
wards and terminate in alignment with the bosses 48, 
50. In the same manner as before these parts, 16, 48, 
49, 50, 51 and 52 constitute a rotor in a rotary motor, 
the housing of which is formed by the pipe 38. In this 
case also there are secured to the inner wall of the bore 
39, two diametrically opposed blocks 53, 54, which ex 
tend inwards towards the shaft 34 and bear tightly against 
the later and against the bosses 48 and 50. 
From FIGS. 7 and 8, which illustrate cross-sections 

through the upper part of the pipe 38, it will be evident, 
that pressure chambers 55A and 55B are formed between 
the vane 52 and the block 54 and between the wane 51 
and the block 53 respectively, and pressure chambers 56A 
and 56B between the vane 51 and the block 54 and be 
tween the vane 52 and the block 53 respectively. The 
pressure chambers 55A and 55B are connected to each 
other via a bore 57 (FIG. 7) through the shaft 49, and 
the pressure chambers 56A and 56B are connected to 
each other via a bore 58 (FIG. 8). Furthermore pres 
sure pipes 59, 60 are arranged on the outer side of the 
pipe 38, of which the former connects the first set of pres 
Sure chambers 42A and 42B in FIG. 5 with the first set 
of pressure chambers 55A and 55B in FIG. 7 (see FIG. 
2) and the latter connects the second set of pressure 
chambers 43A and 43B in FIG. 5 with the second set of 
pressure chambers 56A and 56B in FIG. 7 (see FIG. 2). 

In FIG. 2, gaskets 61 are shown which seal off the in 
dividual parts in the rotary motor. 

It will now be apparent, with reference to FIG. 5, that 
when pressure oil is fed to the conduit 27 and from there 
to the pressure chambers 42A and 42B, while the con 
duit 28 and with it the pressure chambers 43A and 43B 
are connected to the return conduit back to the pump, a 
pressure is produced which operates against the vanes 36, 
37 in the clockwise direction, and against the blocks 40, 
41 in the counterclockwise direction. Since the vanes 
36, 37 are fixedly connected to the shaft 34, and with it 
to the shaft journal 26, which in turn is fixed to the deck 
construction 24 via the base ring 25, these parts will be 
kept stationary while the blocks 40, 41 are urged in the 
counter-clockwise direction. The pipe 38 which these 
blocks are fixedly connected to, will therefore turn in this direction. 
The upper rotor will thus twist or turn relative to the 

lower, fixed "rotor.” However, pressure oil is fed, as 
mentioned above, to the pressure chambers 55A and 55B 
through the pressure pipe 59 from the pressure chambers 
42A, 42B, and a pressure is therefore exerted against the 
vanes 51, 52 in the counter-clockwise direction. 
this rotor can turn freely, apart from its connection to 
the boom, these vanes 51, 52 will be urged in the counter clockwise direction. 

It is assumed now that the various pressure chambers 
in the rotary motor arrangement are of equal size. On 
this assumption, as the shaft journal 16 is pivoted, the 
pivotal angle will be equal to double that of the pivot 
shaft as the pipe 38 is pivoted relative to the shaft jour 
nal 26. Since it is possible to pivot the pipe 38 through 
an angle of about 140 relative to the shaft journal 26, 
the shaft journal 16 can thus be pivoted about 280 rela 
tive to the shaft journal 26. Pivoting of the boom can 
thus be achieved to the same maximum amplitude, as is 
indicated in dotted lines in FIG. 3. 

In the construction which is usually employed for 
ships' cranes, namely with a mast or "post” which re 
ceives a top rope by which a boom is suspended, this 
pivotal amplitude of 280 represents substantially the 
maximum effective pivotal angle, as the mast will lock 
on further pivoting. However, it is also possible, if this 
should be desirable, to obtain a larger pivotal angle, thus 
over 360, namely about 420, by utilizing three rotors 
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4. 
positioned one after the other in a common pipe-shaped 
housing. Likewise it is also possible to obtain a higher 
turning moment in the hydraulic motor by employing 
three vane rotors. Certainly in this case the maximum 
pivotal angle will be less, namely about 170-180, but 
this can in turn be compensated for by using for example 
as mentioned three rotors arranged axially one after the 
other in a common pipe. 
The embodiment described for a boom-pivoting ar 

rangement is very simple and robust and gives a high 
turning moment. Two important features of the arrange 
ment are firstly that the radial forces on the pivotal shaft 
are substantially uniform, since diametrically opposed 
pressure chambers are employed, and secondly that it is 
easy to obtain excellent sealing of the pressure oil-con 
taining chambers against the atmosphere and against the 
pressure-free chambers. This makes it possible to use 
relatively high pressures in the system, whereby the turn 
ing moment can be further increased without having to 
increase the dimensions of the pivotal arrangement. 
What I claim is: 
1. In a crane the combination of a hydraulic rotary 

motor and a crane arm operatively connected thereto for 
pivotal movement about an approximately vertical axis 
of rotation of the motor, said motor including a pivotable 
pipe member on the inner wall of which are fixed first 
and second sets of diametrically apposed dividing walls 
arranged in spaced apart relation longitudinally thereof, 
a first motor portion fixedly mounted within said pipe 
member and including outwardly directed radial vanes 
adapted to form with said first set of dividing walls two 
groups of chambers, a second motor portion pivotably 
mounted within said pipe member and also including out 
wardly directed radial vanes adapted to form with said 
second set of dividing walls two additional groups of 
chambers, means communicating each group of chambers 
of said first motor portion with a corresponding one of 
the groups of the second motor portion, and means for 
Supplying hydraulic fluid under pressure to correspond 
ing groups of chambers of said first and second motor 
portions while the other corresponding groups are con 
nected to discharge, the force exerted by the hydraulic 
fluid on said first set of dividing walls and on the radial 
Vanes of said second motor portion having the effect of 
concurrently pivoting the pipe member and said second 
motor portion in the same direction, whereby the motor 
is turned through an angle equal to the sum of the angu 
lar movement of the pipe member and the angular move 
ment of the second motor portion relative to the pipe 
member and this said sum of the angular movements is 
imparted to said crane arm by said second motor portion. 

2. A crane according to claim 1, wherein the means for 
Supplying hydraulic fluid under pressure comprises a pair 
of conduit means, a hydraulic control valve and a hy 
draulic pump, said conduit means passing from said pump 
via Said control valve to the first motor portion and each 
communicating with a corresponding one of the groups 
of chambers of said first motor portion. 

3. In a crane the combination of a hydraulic rotary 
motor and a crane arm operatively connected thereto for 
pivotal movement about an axis of rotation of said motor, 
said notor comprising a fixed portion, a first portion 
rotatably mounted with respect to said fixed portion, a 
Second portion rotatably mounted with respect to said 
first portion, means associated with said portions to define 
two respective groups of chambers between the fixed and 
the first portion and between the first and second portions, 
means establishing communication between correspond 
ing chambers of said two respective groups of chambers, 
and means for supplying pressure fluid to said correspond 
ing chambers to develop a force within the chambers 
and produce rotation of said first portion and concurrent 
relative rotation of the second portion with respect to 
the thus rotated first portion whereby said second portion 
undergoes absolute rotation with respect to the fixed 
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portion equal to the sum of the relative rotations of the 
first and second portions, said Second portion being adapt 
ed for connection with the crane arm to impart angular 
movement thereto. 

4. In a crane the combination of a hydraulic rotary 
motor and a crane arm operatively connected thereto for 
pivotal movement about an axis of rotation of said motor, 
said motor comprising a plurality of portions arranged 
successively along its axis, each portion defining two 
groups of chambers, means communicating each of said 
groups of chambers with the corresponding groups of 
the other portions, said portions each including two rela 
tively movable members one of which is common with 
the next successive portion and means for supplying pres 
sure fluid to either of the groups of chambers while the 
other group is connected to discharge to develop a force 
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within the chambers of the successive portions and pro 
duce successively increasing rotation of the movable mem 
bers of successive portions whereby the movable member 
of the last portion can be coupled to the crane arm to 
impart angular movement thereto. 
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