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Description

[0001] The object of the invention concerns a compact
hydraulic fifth wheel.
[0002] As is well known the term "fifth wheel" in the
mechanical field refers to a large rolling bearing designed
to transmit a rotational movement from one mechanical
component (fixed part, for example a structure of a crane
or the fixed base of a rotary table) to another mechanical
component (mobile part, for example the arm of a crane,
its rubberised wheel support or the top part of a rotary
table).
[0003] The fifth wheel has become a consolidated and
successful mechanical device that is capable of with-
standing radial, axial loads and overturning, the results
of its specific applications.
[0004] The state of the art of current systems differ
basically in the numerous ways the rotation movement
is handled, with their various features and abundant in-
trinsic drawbacks.
[0005] Indeed, various construction methods have
been developed for each field of application, the most
common of which are the following:

a) rotation with direct cylinder (see Fig. 1)
b) rotation with "crank-piston-cylinder system" (see
Fig. 2)
c) rotation with a reduction unit having a pinion on
the shaft that engages teeth on the outer ring of the
fifth wheel (see Fig. 3)
d) rotation with a worm screw that engages involute
gear teeth on the outer ring of the fifth wheel (see
Fig. 4 and Fig. 5)

[0006] The above-mentioned systems are all compli-
cated to construct and difficult, as well as expensive, to
maintain.
[0007] Moreover, they have the drawback of being ex-
tremely bulky for single applications, thereby considera-
bly limiting the space free for manoeuvring; for example,
with a direct cylinder system or a system with a crank-
piston-cylinder, with a 600 mm diameter fifth wheel, to
which you want to set a rotation angle of 135° degrees,
you have to have a cylinder piston with a stroke that
reaches 1,700 mm, with clear problems of combined
stress on the rod of said piston cylinder, and therefore
necessarily requiring an upscaling of its cross-section,
with consequent additional weight and costs.
[0008] The main drawback of the fifth wheel system
where the rotation occurs with a reduction unit with a
pinion on the shaft that engages teeth on the outer ring
of the fifth wheel where the reducer is position parallel to
the axis of the fifth wheel and external to it, is the evident
need to properly profile the mechanical component to
which you want to transmit the rotational movement, with
a consequent limitation of the field of use and a consid-
erable increase in costs.
[0009] Moreover, the fifth wheel system where rotation

takes place using a worm screw that engages involute
gear teeth on the outer ring of the fifth wheel also has
serious drawbacks, even if it is the system that takes up
the least space. In fact this system is very sensitive to
output torque because the inevitable play, which occurs
between the outer casing where the worm screw is fixed
connected to the motor and the central body where the
involute teeth are located, causes dangerous and harm-
ful stresses that initially damage the bottom of the thrust
bearings of the worm screw, and when the play increases
the involute profile of the screw itself is damaged; another
drawback is that it has a fixing system that uses very long
screws that cannot easily be found, thereby considerably
increasing installation costs, and to this is added to the
fact that this system is much more expensive than the
previous ones.
[0010] Another disadvantage that is common to all the
current systems is that the rotating parts, when they are
exposed to the outdoor conditions where dampness
and/or saltiness are present (for example near the sea,
lakes or rivers), require continual maintenance to avoid
problems of premature oxidisation and corrosion of the
moving parts.
[0011] Until now the above-mentioned drawbacks
have not been resolved in an acceptable manner, nor
has an alternative, compact and less expensive system
been found, both in terms of construction and in terms
of periodic maintenance.
[0012] The purpose of the invention described below
is to overcome all the drawbacks set out above, as well
as others that will become evident later in the description.
[0013] In particular the purpose of this invention is to
have a hydraulic fifth wheel that is more compact than
those currently on the market, less complex, more easily
assembled and disassembled, providing easy mainte-
nance and which, something that is extremely important,
is less expensive than present ones, both in terms of
construction as well as maintenance.
[0014] It is also important that this invention can be
interchangeable with existing systems.
[0015] It would also be desirable that the relative mov-
ing parts be less affected by the weather conditions.
[0016] Unsurprisingly at the moment this seems to be
practically impossible for any expert in the sector.
[0017] The object of this invention is a hydraulic fifth
wheel including, fixed solidly to a first flange, a tubular
element (inside band) in a coaxial position with regard to
a second tubular elements (outside band) fixed solidly to
a second flange directly opposite, characterised by the
fact that in between the two flanges and the internal band
there is a turn cylinder, whose body is hinged onto the
two above-mentioned flanges and whose spindle has de-
vices at the end for joining to the two cams on the their
flat internal surface, so that following the horizontal move-
ment of the spindle of the turn cylinder you get a relative
rotation between the two flanges.
[0018] Beneficially, the turn cylinder is a hydraulic pis-
ton, powered hydraulically using a pair of holes on the
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head and on the sleeve of the turn cylinder for supplying
the liquid, preferably oil, for the flow and return.
[0019] Opportunely, this pair of holes is connected via
tubing to another pair of holes on the internal surface of
one of the two flanges, using two revolving couplings.
[0020] The two above-mentioned holes hydraulically
communicate radially with the outside of the fifth wheel
(respectively on the tubular element or on the flange) to
which are fixed two flexible hoses for the flow and return
of the pressurised oil coming from a hydraulic power unit
located outside and controlled by a distributor.
[0021] This above-mentioned configuration allows you
to have a fifth wheel with its internal moving parts sealed
shut, and which is compact and easy to construct and
maintain.
[0022] The advantage of this configuration is that the
fifth wheel can be moved, and in particular the hydraulic
piston, without the moving parts being exposed to the
outside elements, thereby reducing normal maintenance
considerably, or it can even be used completely im-
mersed in liquids since it is watertight.
[0023] In fact, the simple supply of the hydraulic liquid
using external flexible hydraulic hoses drives the cylinder
rod that will initiate its stroke distance; the inversion of
the pouring of this liquid creates movement of the cylinder
rod stroke in the opposite direction.
[0024] Opportunely, the coupling devices on the end
of the rod are fork-shaped, with a flat cross-section that
carries two protruding spindles opposite one another, in
an axial relationship and set at 90° with respect to the
operating axle of the turn cylinder.
[0025] These two spindles, by means of anti-friction
devices (alveolate bushing that can be lubricated, or slid-
ing bearings) engage inside the cams on the inner sur-
faces of the first and second flange.
[0026] The above-mentioned characteristics, there-
fore, provide low friction moving parts that need very little
or even zero maintenance.
[0027] Moreover, quite surprisingly the profile of these
two cams achieve homogeneous rotary movement with-
out any vibrations (whose profile can be easily seen in
diagrams 14 and 23, but which can have a different profile
to get additional characteristics, for example an exten-
sion of the rotation angle that can be obtained between
the two flanges joined to the fifth wheel).
[0028] The thrust exercised by the turn cylinder is
transmitted to the first flange and to the second flange
by spindles positioned on the head and housed in a con-
centric way on the two flanges and the two wheel cou-
plings that act respectively on the two profiles of the cams
on the inner part of the two flanges in question.
[0029] Advantageously, to eliminate the minimal play
that can show up between the wheel couplings and the
profile of the cam in the two flanges that in terms of angle
can translate into some hundredths of degree it is pos-
sible to use runner wheels with runners made of an anti-
friction material, and that has been specially designed to
perfectly stay in the seat of the cam profile.

[0030] This linear movement of the turn cylinder im-
parts a rotary movement between the first flange and the
second flange opposite it.
[0031] When constructing the hydraulic cylinder it is
possible to use various expedients for making it as com-
pact as possible and ensure that it can be housed inside
the fifth wheel, like for example using gaskets and guiding
rings for reducing the size of their housing to a minimum,
or to shaping the bottom joined to the cylinder sleeve in
order to further reduce the dimensions. For the same
reason also the inner part of the inner band roller sliding
was shaped so as to have as little space as possible
between the bottom of the cylinder and the inner surface
of the band.
[0032] In order to avoid the rotation of the fork around
the axis of the cylinder rotation it was appropriately fixed
to the head of a fork guide.
[0033] The above-mentioned advantages will be fur-
ther highlighted by a preferred, and by no means restric-
tive, realisation where:

fig. 1 shows an example of the use of a fifth wheel
with direct cylinder rotation, and fig. 2 shows an ex-
ample of the use of a fifth wheel with "cylinder-piston-
crank" rotation;
fig. 3 shows a fifth wheel rotated with a reduction unit
having a pinion on the shaft that engages teeth on
the outer ring of the fifth wheel ;
figs. 4 and 5 show a fifth wheel rotated with a worm
screw that engages involute gear teeth on the outer
ring of the fifth wheel;
fig. 6 shows an exploded perspective view of fifth
wheel, which is the object of the invention;
fig. 7 shows the fifth wheel of fig. 6 in its closed as-
sembled condition.
Fig. 8 shows an exploded perspective view of the
turn cylinder used in the fifth wheel shown in fig. 6.
Fig. 9 shows the turn cylinder of fig. 8 in its working
configuration.
Figs. 10, 11 and 12 show the inner band of the roller
guide with respectively a perspective view, plane
view and side view.
Figs. 13, 14 and 15 show the inner band of the roller
guide with respectively a perspective view, plane
view and side view.
Figs. 16, 17 and 18 show the closing disc with re-
spectively a perspective view, plane view and side
view.
Figs. 19, 20 and 21 show the inner band of the roller
guide with respectively a perspective view, plane
view and side view.
Figs. 22, 23 and 24 show the outer flange band with
respectively a perspective view, plane view and side
view.
Figs. 25, 26 and 27 show the exterior roller guide
with respectively a perspective view, plane view and
side view.
Figs. 28, 29 and 30 show the inner roller guide with
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respectively a perspective view, plane view and side
view.
Fig. 31 shows a plane view of the fifth wheel array
of fig. 7 with a closed cylinder.
Figs. 32 and 33 show a plane and prospective cross-
section view respectively of the fifth wheel of fig. 1
along the section line A-A shown in fig. 31.
Fig. 34 shows a plane view of the fifth wheel of fig.
31 in line with the B-B section indicated in fig. 32.
Fig. 35 shows a plane view of the fifth wheel array
of fig. 7 with an open cylinder.
Figs. 36 and 37 show respectively a plane and pro-
spective cross-section view of the fifth wheel of fig.
35 along the section line C-C shown in fig. 35.
Fig. 38 shows a plane view of the fifth wheel of fig.
35 in line with the D-D section indicated in fig. 36.
Fig. 39 shows the turn cylinder of fig. 9 from a differ-
ent perspective.
Figs. 40, 41 and 42 are the side and front plane views
of the turn cylinder of fig. 39.
Figs. 43 and 44 show the turn cylinder of fig. 39 sec-
tioned along the plane E-E indicated in fig. 40, with
an all closed and all open configuration.

[0034] From the above-mentioned drawings it is easy
to understand how the example is constructed and how
the various parts are connected to each other, and as a
result it is easy to understand how the rotation of the fifth
wheel works.
[0035] The hydraulic fifth wheel 30 is composed of a
flange 4 is fixed solidly to an internal band 9 using screws
3; there is a second opposite flange 13 that is fixed solidly
to the outer band 11 by means of screws 21.
[0036] Between the outer band 11 and the inner band
9, positioned in a concentric manner, there are two series
of vertical rollers 10 placed axially to them.
[0037] These two series of vertical rollers 10 have a
dual purpose; the first purpose consists of keeping radi-
ally centred and transmitting the radial load between the
inner band 9 and the outer band 11, thereby providing
relative rotation between them; a second purpose con-
sists of axially locking the inner band 9 and the outer
band 11 so as to prevent an opening of the fifth wheel
30 that is subjected to a negative axial load (see detail
X in figs. 32 and 36).
[0038] To transmit the axial load a series of 7 rollers
guided by an inner roller guide 6 between the first flange
4 and the external flange 11 inside one or more special
round grooving (on the outer flat wall of the external band
11 and round grooving on flange 4) and a second series
of rollers 14 guided by an outer roller guide 12 and located
between the flange 13 and the inner band 9.
[0039] The relative rotation between the first flange 4,
solidly joined to the internal band 9 and the opposite
flange 13, solidly fixed to the inner band 9, is obtained
by means of a hydraulic turn cylinder 8 having a head 35
with two projecting shafts 48 axially opposite each other
and set at 90° with respect to the operating axis of the

cylinder 8 itself and housed in two housings (22, 23) in
the centre of the first flange 4 and in the centre of the
opposite flange 13.
[0040] On the head 35 and on the cylinder sleeve 31
there are two holes (24, 25) with tapered thread for feed-
ing it (flow/return oil). These two holes (24, 25) are con-
nected using two High Pressure rubber hoses (not
shown) with two holes (26, 27) with tapered threading on
the inner surface of the first flange 4 facing the turn cyl-
inder 8 using two revolving fastenings 5.
[0041] The two holes (26, 27) with tapered threading
on the inner surface of the first flange 4 are connected
respectively to two holes with tapered threading posi-
tioned radially to the flange itself to which are fixed two
flexible hydraulic tubes for the flow-return of the pressu-
rised oil coming from a hydraulic power unit located out-
side and controlled by a distributor.
[0042] Feeding the external flexible hydraulic tube
connected to the internal flexible tube fixed to the thread-
ed hole on the cylinder sleeve 31 of the cylinder 8, the
spindle 32 of the cylinder 8 will start its stroke.
[0043] On the end of the spindle 32 has been fixed a
fork arm 33, with a flat cross-section that carries two pro-
truding shafts 49 opposite one another, in an axial rela-
tionship with one another and set at 90° with respect to
the operating axle of the turn cylinder 8.
[0044] These two protruding shafts 49 opposite to each
other carry two runner wheels 17 to which are joined two
bushes with lubrication pockets 15 (sliding bearings) to
provide rotation around their shafts with minimal friction.
[0045] Between the protruding shafts 49 of the fork 33
and the respective wheels 17 there is a shim 16 made
of anti-friction material.
[0046] To fix the wheels 17 axially to the respective
spindles, two Seeger elastic safety rings for shafts are
applied.
[0047] The cylindrical surface of the two wheels 17 are
in contact, respectively, with the surface of a first cam 28
in the first flange 4, and with the surface of a second cam
29 in the opposite flange 13.
[0048] With the profile of these two cams 28 and 29
you can get a smooth rotary movement without any vi-
brations.
[0049] The thrust exercised by the turn cylinder 8 is
transmitted to the first flange 4 and to the second flange
13 by spindles 48 positioned on the head 35 and housed
in a concentric way in the two flanges 4 and 13 and the
two wheels 17 that act respectively on the two profiles of
the cams 28 and 29 on the inner part of the two flanges
4 and 13 in question.
[0050] Advantageously, to eliminate the minimal play
that can show up between the wheels 17 and the profile
of the cam 28 and 29 in the two flanges 4 and 13, which
in terms of angle can translate into some hundredths of
degree it is possible to use the wheels 17 with runners
made of an anti-friction material and that has been spe-
cially designed to perfectly fit in the housing of the cam
profile 28 and 29.
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[0051] This linear movement of the turn cylinder 8 im-
parts a rotary movement between the first flange 4 and
the second flange 13 opposite it.
[0052] By feeding the flow/return turn cylinder 8 the
inversion of the relative motion between the two flanges
4, 13 takes place.
[0053] When constructing the hydraulic cylinder some
expedients were used for making it as compact as pos-
sible and ensure that it can be housed inside the fifth
wheel 30 in question, in particular gaskets and specific
guiding rings 37-38-39-40 -41-42-43 -44 were used for
reducing the size of their housing to a minimum, and the
base plate joined to the cylinder sleeve 31 was shaped
in order to further reduce the dimensions. For the same
reason also the inner part of the inner band 9 was shaped
so as to have as little space as possible between the
base of the cylinder and the inner surface of the fascia.
[0054] In order to prevent the rotation of the fork 33
around the axis of the turn cylinder 8 a fork guide 36 was
fixed to the head 35 using two cap screws 46 and three
dowel pins 45 made of tempered and ground carbon
steel.
[0055] Also the outer shape of the fork 33 was specially
designed to reduce the size to a minimum, for this reason
an alloy steel is used in order to make up for the reduction
of the resistant section and to have sufficient resistance
to the mechanical stress to which it is subjected.
[0056] To better identify the various parts with their cor-
rect name, below is a list for the exploded view of the
hydraulic fifth wheel of fig. 6: Closing disk assembly
screws 1, closing disk 2, inner band flange assembly
screws 3; inner band flange 4; revolving couplings 5; in-
ner roller guide 6; rollers 7; turn cylinder 8; inner band
roller guide 9; vertical rollers 10; outer band 11; outer
rollers guide 12; outer band flange 13; rollers 14; lubri-
cation pocket 15; shim 16; wheel 17; Seeger elastic safe-
ty ring 18; shim 19; gasket 20; flange 21 assembly
screws.
[0057] And the list for the exploded view of the hydrau-
lic cylinder 8: cylinder sleeve 31; cylinder rod 32; fork 33;
piston 34; head 35; fork guide 36; O-ring 37; guide ring
38; O- ring 39; anti-extrusion ring 40; guide ring 41; rod
wiper 42; Balsele 43; Balmaster 44; dowel pins 45; fork
guide 46 assembly screws; fork fastening screws 47;
spindles positioned on the head 48; offset spindles on
the fork 49.
[0058] The advantages resulting from this invention,
in addition to those described above, are:

a) ease and simplicity of assembling, and disman-
tling, on the machine where it has to be put since
there is no need for particular points for housing the
spindles for fixing the cylinders or piston rods or
housings with particular spot face surfaces for allow-
ing them to be restrained
b) considerable reduction of normal maintenance
work (the outer surface has no particular points that
could get rusty because it is perfectly cylindrical, and

because it is watertight the lubrication operations can
be scheduled far apart from each other)
c) ease of dismantling and replacing of any damaged
parts
d) ease of assembling the individual components
that it is made up of
e) reduction to a minimum and simplification of the
parts that it is made of
f) ease of construction using normal mechanical op-
erations obtained by stock removal without having
to use moulds for casting casing or moulding the
rings that make it up with a considerable reduction
in production costs, movement of the pieces and sav-
ings in terms of time for getting the raw materials
since these can easily be found on sale and normally
in the condition required
g) solid and compact form that is adaptable for any
use
h) interchangeability with existing ones, because
they can be easily adapted to any housing and any
type of hydraulic equipment
i) the possibility of working immersed in liquid be-
cause it is watertight (maritime applications for ex-
ample)
j) in the event that any internal components break it
does not cause any leaks of pressurised oil or loss
of lubricants that could contaminate the surrounding
area, nor could any parts of it be flung out, so the
operator is protected from any harm.
k) the total elimination of the possibility (in the event
of accidental bumps) of the risk that the two flanges
could separate and therefore of the two mechanical
components to which the flanges are fixed (for ex-
ample the base of a crane or the arm of a crane)
l) all the components are housed inside it and are
therefore protected from any outside corrosive ele-
ments
m) the stroke of the cylinder is reduced by over twen-
ty times compared to a standard rotation with a direct
cylinder or with cylinder-piston-crank rotation
n) a reduction in the volume, the flow and the pres-
sure of the oil needed for rotating it since it has a
cylinder with decreased bore and stroke, and all this
leads to a sizeable economic benefit because in the
phase when the hydraulic equipment is being de-
signed it is possible to select components with much
lower flow and pressure characteristics
o) the elimination of external encumbrances
p) ease of transportation, storage and a considerable
reduction in the requirements for protection and
packing, fully respecting the environment and with a
considerable reduction of costs
q) ease of disposal when decommissioned, because
the different types of materials use have been re-
duced to a minimum.

[0059] From the detailed description above the revo-
lutionary invention of creating a hydraulic fifth wheel
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where the movement between the two flanges joined to
it takes place using a turn cylinder that is completely in-
side its overall dimensions.

Claims

1. Compact hydraulic fifth wheel including, fixed solidly
to a first flange (4), a tubular element (inside band)
(9) with a coaxial position with regard to a second
tubular elements (outside band) (11) fixed solidly to
a second flange (13) directly opposite, character-
ised by the fact in-between the two flanges (4, 13)
and the internal band (9) there is a turn cylinder (8),
whose body is hinged onto the two above-mentioned
flanges (4, 13) and whose spindle (32) has devices
(33) at the end for joining to the two cams (28, 29)
on the their flat internal surface, so that following the
horizontal movement of the spindle (32) of the turn
cylinder (8) you get a relative rotation between the
two flanges (4, 13).

2. Compact hydraulic fifth wheel according to claim 1
characterised by the fact that the rotation between
the first flange (4), solidly joined to the internal band
(9) and the opposite flange (13), solidly fixed to the
external band (11), is obtained by means of a hy-
draulic turn cylinder (8) having a head (35) with two
protruding shafts (48) opposite each other on the
same axis and set at 90° with respect to the operating
axis of the cylinder (8) itself, and retained in two hous-
ings (22, 23) in the centre of the first flange (4) and
in the centre of the opposite flange (13).

3. Compact hydraulic fifth wheel according to claim 1
characterised by the fact that the feeding of said
turn cylinder occurs through a flange (4, 13) main-
taining the hydraulic seal of the fifth wheel (30).

4. Compact hydraulic fifth wheel according to claim 1
characterised by the fact that said devices (33) suit-
able for coupling to at least one cam (28, 29) are
fork-shaped (33), with a flat cross section that carries
two protruding shafts (4) opposite one another, on
the same axis and set at 90° with respect to the op-
erating axle of the turn cylinder (8).

5. Compact hydraulic fifth wheel according to claim 1
characterised by the fact that said two protruding
shafts (49) opposite to each other carry two wheels
(17) to which are joined two bushes with lubrication
pockets (15) (sliding bearings) to provide rotation
around their shafts with minimal friction.

6. Compact hydraulic fifth wheel according to claim 5
characterised by the fact that between the protrud-
ing shafts (49) of the fork arm (33) and the respective
wheels (17) there is a shim (16) made of anti-friction

material.

7. Compact hydraulic fifth wheel according to one or
more of the previous claims characterised by the
fact that the profile of these two cams (28, 29) can
obtain an even rotational movement without any vi-
brations.

8. Compact hydraulic fifth wheel according to one or
more of the previous claims characterised by the
fact that said wheels (17) can be replaced by runners
made of an anti-friction material and specially de-
signed to perfectly house the cams (28, 29) in the
housing of the profile.

9. Compact hydraulic fifth wheel according to one or
more of the previous claims characterised by the
fact that in order to prevent the rotation of the fork
arm (33) around the axis of the turn cylinder (8), a
fork guide (36) was fixed to the head (35).
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