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Description

Technical Field

[0001] The invention relates to a hybrid carrier system
for cranes.
[0002] The invention particularly relates to a self-pro-

pelled hybrid carrier system for knuckle boom cranes and
telescopic cranes.

State of The Art

[0003] The self-propelled carrier systems for knuckle
boom and telescopic boom cranes are the systems that
are controlled by a remote control and do not have a
compartment for the operator. The self-propelled carrier
systems for knuckle boom cranes and telescopic cranes
are the equipment that are used for increasing portability
and mobility characteristics of cranes. These systems
enable cranes to move on their own wheels and provide
easy portability and flexibility. The self-propelled carrier
systems are generally equipped with wheels and motor-
ized drive mechanisms mounted on the crane chassis.
Thus, the cranes can move with their own power and
easily change their position at the work area. Some self-
propelled carrier systems have various wheels and axles
that can move independently on the crane chassis. In this
way, the crane enables movements such as rotation,
back and forth and drifting sideways.

[0004] The carrier systems used in the state of the art
are designed in two different ways; only crawler or only
rubber-wheeled. The power unit of the carrier systems
generally comprises a diesel engine and the diesel en-
gine energizes the propulsion system. The diesel engine
is mounted on the carrier substructure. Therefore, it
causes the center of gravity of the carrier substructure
to be higher than the normal and negatively affects the
climbing performance of the carrier system.

[0005] If the carrier systems used in the state of the art
are designed to operate on rough lands, the crawler
system is generally chosen. Steel crawler systems are
used for crawler systems to comfortably operate on rough
lands. Even though the steel crawler system provides
high climbing ability and durability in difficult rough lands,
it is not suitable for using in areas where the land condi-
tions are smoother (such as asphalt road, factory area)
due to the damage to the ground by the steel crawler
system. It is possible for the steel pallets to be covered
with rubber type soft materials in order to prevent them to
damage the ground, however, the pallets covered by a
soft material has low climbing capacity on highlands.
Moreover, the crawler systems move very slowly, and
their manoeuvrability is very limited for narrow areas.
[0006] The crawler carrier systems generally have the
following features:

e Pallets are durable belts or chains that are generally
made of metal or rubber and comprise many small
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wheels.
e The crawler carriers are capable of carrying heavy
loads and providing better stability on the surface.
* They are used in difficult land conditions such as
construction, mining, agriculture and military appli-
cations.

[0007] Rubber-wheeled propulsion systems are gen-
erally designed to operate in areas where the land con-
ditions are smooth (such as asphalt road, parquet areas)
and are not suitable for using on rough lands. In the
rubber-wheeled propulsion systems, manoeuvrability is
generally provided by steering the front tires. This limits
manoeuvrability in very narrow areas.

[0008] The rubber-wheeled carrier systems generally
have the following features:

*  The rubber-wheeled carriers are generally used for
carrying light loads or people.

e Each wheel has a metal rim having an outer base
made of rubber or rubber material.

*  The rubber wheels provide good traction and mobi-
lity on flat surfaces.

* They are used in many fields such as industrial
storage, distribution, construction and airport.

[0009] In the state of art, diesel engines that provide
power to the carrier systems are generally located on the
upper part of the chassis. This causes the center of
gravity of the total system to be on the higher and nega-
tively affects the climbing ability of the carrier systems.

[0010] Asaresultoftheresearchrelated tothe subject,
the application titled "Wheeled carrying platform" with
application number TR2007/07833 has been found. In
the related application, a carrier system with only wheels
is described.

[0011] In conclusion, it has been required to make an
improvement in the related technical field due to the
above-mentioned negativities and the inadequacy of
the present solutions about the subject.

Object of the Invention

[0012] The invention is inspired by the present condi-
tions and aims to solve the above-mentioned disadvan-
tages.

[0013] The mainobjectoftheinventionistointroduce a

carrier system comprises a combination of a steel crawler
system and a trackless rubber wheeled propulsion sys-
tem. Thus, the trackless rubber wheeled propulsion sys-
tem is activated in places where the land conditions are
smoother, while the steel crawler systemis used on rough
lands.

[0014] Another object of the invention is to provide a
carrier system with increased climbing ability with a de-
sign that enables the center of gravity to be closer to the
ground.

[0015] Another object of the invention is to provide a
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carrier system with maximum mobility, particularly on
rough lands.

[0016] Anotherobjectofthe inventionistoincrease the
climbing angle of the carrier system on rough lands.
[0017] Another object of the invention is to enable the
steel crawler system to be separated by the right and left
side of the carrier system, to increase the logistics cap-
ability of the system, and to ensure that the weight of the
system can be reduced when necessary. The weight
reduction mentioned above also provides an opportunity
to create an ecofriendly system by reducing the fuel
consumption during use.

[0018] Inordertoachieve the objects described above,
a self-propelled hybrid carrier system for cranes compris-
ing a body acting as a chassis and a substructure on
which the cranes are carried, a crawler system located on
the sides of the body to enable the carrier system to move
in rough land conditions and climb the inclined surfaces,
comprises following:

afour-wheel propulsion system positioned opposing
on the sides of the body, enabling the carrier system
to move on the wheels by cutting off the contact of the
crawler system with the ground when activated,

a movement cylinder to provide adjustment of the
height,

an inner arm moving linearly in the movement cylin-
der,

a wheel body connected with the inner arm,

a wheel positioned in the wheel body,

a hydraulic motor connected with the wheel by its
center point on the wheel body to provide rotation for
the wheel,

a slewing ring located between the wheel body and
the inner arm to enable the body and the wheel to be
steered to the right and left,

a folding cylinder connected with the movement
cylinder to ensure that the wheel propulsion system
is folded upwards with an angle on the body so as not
to contact with the ground and not to prevent the
movement of the crawler system when not in use.

[0019] The structural and characteristic features of the
invention and all of its advantages will be understood
more clearly by means of the figures given below and the
detailed description written with reference to these fig-
ures, and therefore, the evaluation needs to be carried
out by taking these figures and detailed description into
consideration.

Drawings For Better Understanding of The Inven-
tion

[0020]
Figure 1 is a general perspective view of the carrier

system.
Figure 2 is a side view of the carrier system and the
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wheel propulsion system.

Figure 3 is a perspective view of the wheel propulsion
system.

Figure 4 is a general perspective view of the carrier
system with separated pallets.

Figure 5 is a side view of the carrier system in the
condition that the wheel propulsion system is folded
with an angle.

Figure 6 is a side view of the carrier system in the
condition that the wheel propulsion system is above.
Figure 7 is a side view of the carrier system in the
condition that the wheel propulsion system is active.
Figure 8 is a general perspective view of the carrier
system in the condition that a crane is mounted.
Figure 9 is a general perspective view of the carrier
system with opened stabilizers.

Figure 10 is a detailed view of the carrier system with
a sensor.

Figure 11 is a detailed view of the upper part of the
wheel propulsion system.

Figure 12 is a perspective view of the wheel propul-
sion system.

Description of the References

[0021]

10 Body

11 Engine bearing
12 Pin

20 Stabilizers

30 Crawler system

31 Pin housing

40 Wheeled propulsion system
41 Folding cylinder

42 Movement cylinder

421 Port

422  Load check valve
423  Innerarm

43 Air tube

44 Slewing ring

441 Sensor

45 Hydraulic motor
46 Wheel

47 Wheel body
48 Connecting plate
A Carrier system

Detailed Description of the Invention

[0022] Inthis detailed description, the preferred embo-
diments of hybrid carrier system (A) of the invention are
described only for a better understanding of the subject.
[0023] The carrier system (A) comprises pieces posi-
tioned onabody (10) acting as achassis. The body (10)is
also a substructure on which the cranes are carried be-
sides enabling the other elements to be together. The
cranes are preferably knuckle boom cranes or telescopic
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boom cranes. Lower part of the body (10) is in the form of
an arc with its ends tapering upwards, while middle parts
are parallel to the ground. Therefore, the body (10) has
the shape of a boat and ensures that the body (10) can
easily climb particularly on rough lands when in motion,
and it ensures that it can climb on the lands with higher
angle values, and that the lower part of the body (10) does
not hit ground during climbing. Inner part of the body (10)
is produced with a latticed model. Therefore, the crane
mounted on the body (10) prevents the body (10) from
flexing during the load lifting process and increases the
stability of the carrier system (A).

[0024] There is an engine bearing (11) in the front part
of the body (10). The engine bearing (11) is hollow in the
shape of V, and a diesel engine is placed inside it to
provide power to the carrier system (A). The position of
the engine bearing (11) is specially chosen and the diesel
engine is not on the body (10), but the inner part the body
(10). In this way, the center of gravity of the carrier system
(A) is lowered so that it enables the carrier system (A) to
climb steeper angles.

[0025] There is an stabilizer (20) on the front and back
sides, on the right and on the left, of the body (10). The
stabilizers (20) are in a position higher than the body (10)
and provide the stability of the crane mounted on the body
(10) during operation. The stabilizers (20) are mounted
on the body (10) preferably with the welding method or
any fixing element. The stabilizers (20) can be used by
opening them to the sides as seen in Figure 9.

[0026] There is a crawler system (30) on both sides of
the body (10). The crawler system (30) preferably has
pallets made of steel material product and provides that
the carrier system (A) can move in rough land conditions
and climb right surfaces between 15-20 degrees. The
crawler system (30) can be chosen as any crawler sys-
tem used in the state of art. The crawler system (30)
generally comprises pallets made of steel or special
alloys, and each pallet having a set of wheels or rollers.
These wheels or rollers move on the propulsion rails on
the mechanism. The pallets are moved by the drive that it
receives from a diesel engine located in the engine
bearing (11). An electric engine can also preferably be
used in the engine bearing (11).

[0027] The carrier system (A) comprises four-wheel
propulsion systems (40) to be positioned on the sides
of the body (10) and on the sides of the stabilizers (20).
The wheel propulsion system (40) basically comprises
folding cylinder (41), movement cylinder (42), port (421),
load check valve (422), inner arm (423), air tube (43),
slewing ring (44), sensor (441), hydraulic motor (45),
wheel (46), wheel body (47) and connecting plate (48).
[0028] The carrier system (A), which is subject of the
invention, can optionally move with the crawler system
(30) or the wheel propulsion system (40). Through using
the propulsion systems together, the carrier system (A),
which is subject of the invention, has a hybrid feature.
[0029] Inthe wheel propulsion system (40), the height
is adjusted by the movement cylinder (42). There is a
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wheel body (47) connected with the inner arm (423) of the
movement cylinder (42). The wheel body (47) can move
linearly with the movement of the movement cylinder (42)
and the height of the wheel body (47) can be adjusted
according to the usage requirement. There is a wheel
(46) placed in the wheel body (47). The wheel (46) con-
tacts with the ground when the wheel propulsion system
(40) is activated and enables the carrier system (A) to
move with the rotational movement. There is a hydraulic
motor (45) connected with the wheel (46) by its center
point on the wheel body (47). The hydraulic motor (45)
provides the rotational movement to the wheel (46). The
hydraulic motor (45) is preferably hydraulic-powered,
and itis an engine operating with hydraulic fluid pressure
and has different speed modes.

[0030] There is a slewing ring (44) between the wheel
body (47) and the inner arm (423). The slewing ring (44)
enables the wheel body (47) and the wheel (46) to be
steered to the right or left. Each wheel (46) in the carrier
system (A) can be steered independently from each
other. There is an integrally mounted sensor (441) on
the slewing ring (44). The sensor (441) continuously
controls the steering angles of the wheels (46) and en-
ables the wrong rotations to be prevented. Therefore, itis
provided that the four wheels (46) in the carrier system
(A) operate synchronously. The sensor (441) is inte-
grated on the slewing ring (44). It reports the position
of a wheel (46) to the main processor (computer) on the
carrier system (A). The main processor calculates how
many degrees the other three wheels (46) should turn to
the right or left by using this information and transmits the
rotation angle to the wheels (46) as a command. The
wheels (46) are stopped electronically when they reach
the desired angle. Therefore, it is prevented from going
out of the desired rotation angle.

[0031] The wheels (46), which are preferably made of
trackless material are used in the wheel propulsion sys-
tem (40). Therefore, the wheels (46) do not leave a tire
track on the ground while driving. This provides that the
ground is not damaged, especially when working inside
the factory.

[0032] Since the carrier system (A), which is subject of
the invention, has four aforementioned wheel propulsion
systems (40) and each is independent of each other,
manoeuvrability is maximized. For example, while the
two back wheels (46) are stable, steering can be per-
formed by the two front wheels (46) or, on the contrary,
while the front wheels (46) are stable, steering can be
performed by the back wheels (46). In addition, each four
wheels (46) has the ability of steering at the same time.
Thus, the carrier system (A) can move forward or back-
ward diagonally and also rotate 360 degrees around a
fixed point or slide right or left.

[0033] Inthe wheel propulsion system (40), there is an
air tube (43) on the movement cylinder (42). The air tube
(43) adds suspension ability to the movement cylinder
(42). In the wheel propulsion system (40), the vibrations
that occur as a result of the action and reaction forces
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between the wheels (46) and the ground during driving
will be absorbed by the air tube (43). Therefore, the
damage thatwill occur especially atthe connection points
will be prevented. The air tube (43) draws the hydraulic
fluid squeezed into it during driving in the movement
cylinder (42) and it enables the inner arm (423) part of
the movement cylinder (42) to get in a little. This move-
ment provides the opportunity to act as a suspension to
the movement cylinder (42) so that the vibration is ab-
sorbed.

[0034] There are two ports (421) on the movement
cylinder (42), wherein this movement cylinder (42) is
preferably a double-acting hydraulic cylinder. One of
the ports (421) is on the side of the movement cylinder
(42) (sleeve), and the other is on the side of the inner arm
(423) (rod). Forward and backward movements of the
movement cylinder (42) are possible by directing the
hydraulic fluid from the right port (421) of the movement
cylinder (42). Load check valves (422) are used in order
to prevent the fluid directed into the movement cylinder
(42) from staying in that position and to prevent the inner
arm (423) part of the movement cylinder (42) from reach-
ing to equilibrium position after the movement cylinder
(42) is brought to the desired position. When the wheel
propulsion system (40) is brought to the driving position,
the load check valves (422) block the hydraulic fluid
inside the movement cylinder (42) and the movement
enables the movement cylinder (42) to stay in the deter-
mined position.

[0035] Inthe carrier system (A), which is the subject of
the invention, when the wheel propulsion system (40) is
not used, it is folded upwardly with an angle on the body
(10) so as not to contact with the folding cylinder (41) to
the ground and not to prevent the movement of the
crawler system (30). This fold also forms a sufficient
amount of gap for the crawler system (30) to operate.
The gap also enables the crawler system (30) to be able
to climb comfortably. The folding cylinder (41) is con-
nected with the movement cylinder (42).

[0036] Inthe carrier system (A), which is the subject of
the invention, the wheel propulsion system (40) is
mounted on the body (10) with the connecting plate
(48). The folding cylinder (41) is located on the connect-
ing plate (48).

[0037] There is at least one pin housing (31) on the
crawler system (30); and there is at least one pin (12) on
the body (10), which can be placed in the pin housing
(31). The pin (12) is a hydraulic pin, and when it is
separated from the pin housing (31), it enables the craw-
ler system (30) to be separated from the body (10) if
necessary. The crawler system (30) can be removed from
the body (10) so that the weight of the system is reduced,
and the cost of transportation is lowered. In addition, if
there is a maximum pressure restriction to be applied to
the ground while the wheel propulsion system (40) is
being used, when the crawler system (30) is removed, the
total pressure exerted by the wheel propulsion system
(40) on the ground can be reduced by lowering the weight
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of the carrier system (A) by approximately 8 tons. Con-
sidering that the factory grounds are not designed for the
driving of very heavy vehicles and the installation of
equipment used in present technology, cranes with high
lifting capacity are needed, the damages that these
cranes will bring to the factory ground due to their own
weights can also be eliminated when the wheel propul-
sion system (40) is activated in the carrier system (A),
which is subject of the invention.

Claims

1. Aself-propelled hybrid carrier system (A) for cranes,
comprising:

* a body (10) acting as a chassis and a sub-
structure on which the cranes are carried,

« a crawler system (30) on the side parts of the
body (10) in order to enable the carrier system
(A) to be able to move in rough field conditions
and to climb the inclined surfaces,

and characterized by comprising:

« afour-wheel propulsion system (40) positioned
opposing on the sides of the body (10), enabling
the carrier system (A) to move on the wheels by
cutting off the contact of the crawler system (30)
with the ground when activated, and

the wheel propulsion system (40) further comprising:

o a movement cylinder (42) to provide adjust-
ment of the height,

oaninnerarm (423) moving linearly in the move-
ment cylinder (42),

oawheel body (47) connected with the innerarm
(423),

o a wheel (46) placed in the wheel body (47),

o a hydraulic motor (45) connected with the
wheel (46) by center point on the wheel body
(47) in order to provide rotational movement to
the wheel (46),

o a slewing ring (44) located between the wheel
body (47) and the inner arm (423) to enable the
wheel body (47) and the wheel (46) to be steered
to the right or left,

o a folding cylinder (41) connected with the
movement cylinder (42) to enable the wheel
propulsion system (40) to be folded upwards
with an angle on the body (10) so as not to
contact with the ground when not in use and
not to prevent the movement of the wheel pro-
pulsion system (30).

2. The carrier system (A) according to claim 1, char-
acterized by comprising an engine bearing (11),
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that is a hollow in the shape of V enabling the carrier
system (A) to climb right angles by lowering the
center of gravity and providing a power to the carrier
system (A) and in which a diesel engine is placed.

The carrier system (A) according to claim 1 or 2,
characterized by comprising stabilizers (20) that
are in a position higher than the body (10) and that
arein the frontand back sides, on the rightand on the
left, of the body (10) in order to provide stability of the
crane mounted on the body (10) during operation.

The carrier system (A) according to any of the pre-
ceding claims, characterized in that the hydraulic
motor (45) is hydraulic-powered, and chosen as an
engine operating with hydraulic fluid pressure.

The carrier system (A) according to any of the pre-
ceding claims, characterized by comprising a sen-
sor (441) integrally mounted on the slewing ring (44)
in order to control the steering angles of the wheels
(46) continuously and to prevent the wrong rotations
and to enable the four wheels (46) located in the
carrier system (A) to operate synchronously.

The carrier system (A) according to any of the pre-
ceding claims, characterized in that the wheels (46)
are made of trackless material to ensure that the
wheels (46) do not leave a tire track on the ground
while driving and that the ground is not damaged.

The carrier system (A) according to any of the pre-
ceding claims, characterized in that each of the
wheel propulsion systems (40) of the carrier system
(A) can operate independently of each other.

The carrier system (A) according to any of the pre-
ceding claims, characterized by comprising an air
tube (43) on the movement cylinder (42) in order to
provide suspension to the movement cylinder (42) by
drawing the hydraulic fluid squeezed in the move-
ment cylinder (42) into during driving and enabling
the inner arm (423) part of the movement cylinder
(42) to get in an amount.

The carrier system (A) according to any of the pre-
ceding claims, characterized in that the movement
cylinder (42) is double-acting hydraulic cylinder and
the movement cylinder (42) comprises two ports
(421), one in the side of the movement cylinder
(42) and the other in the side of the inner arm (423).

The carrier system (A) according to any of the pre-
ceding claims, characterized by comprising a port
(421) enabling the hydraulic fluid to be directed in
order to provide forward and backward movement of
the movement cylinder (42).
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1.

12,

13.

14.

15.

The carrier system (A) according to any of the pre-
ceding claims, characterized by comprising a con-
necting plate (48) located on the folding cylinder (41)
in order to enable the wheel propulsion system (40)
to be mounted on the body (10).

The carrier system (A) according to any of the pre-
ceding claims, characterized by comprising at
least one pin housing (31) on the crawler system
(30).

The carrier system (A) according to claim 10, char-
acterized by comprising load check valves (422)in
order to enable the hydraulic fluid to stay in the
position directed to the inside of the movement cy-
linder (42) and to prevent the inner arm (423) part of
the movement cylinder (42) from reaching the equi-
librium position after the movement cylinder (42) is
brought to the desired position.

The carrier system (A) according to claim 12, char-
acterized by comprising at least one pin (12) to be
placed in the pin housing (31) on the body (10) in
order to enable the crawler system (30) to be sepa-
rated from the body (10).

The carrier system (A) according to claim 12 or 14,
characterized by comprising the pin (12) is a hy-
draulic pin.



EP 4 488 220 A1

Figure-1



EP 4 488 220 A1

A0 1

W R LW

] i w
] . ] y -
il i * = * . - _— — = n—
sy _—
o - '
i i3 i

Figure-2



EP 4 488 220 A1

Figure-3



EP 4 488 220 A1

Figure-4

10



EP 4 488 220 A1

Figure-5

1"




EP 4 488 220 A1

Figure-6

12



EP 4 488 220 A1

Figure-7

13



EP 4 488 220 A1

8

Figure

14



EP 4 488 220 A1

15






EP 4 488 220 A1

Figure-11

17



EP 4 488 220 A1

Figure-12

18



EP 4 488 220 A1

Europaisches
Patentamt
0 E:{Zﬁfg}fice Application Number
e EUROPEAN SEARCH REPORT
des brevets EP 23 18 4032

DOCUMENTS CONSIDERED TO BE RELEVANT

15

20

25

30

35

40

45

50

55

17 August 1999 (1999-08-17)
* abstract; figure 10 *

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
A JP 2000 211560 A (TCM CORP) 1-15 INV.
2 August 2000 (2000-08-02) B66C23/36
* abstract; figures 1,4 *
A JP H11 222151 A (KOMATSU MFG CO LTD) 1-15

[

TECHNICAL FIELDS
SEARCHED  (IPC)
B66C
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 27 November 2023 Serddio, Renato

EPO FORM 1503 03.82 (P04C01)

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P :intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

19




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 4 488 220 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 23 18 4032

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

27-11-2023
Patent document Publication Patent family Publication
cited in search report date member(s) date
JP 2000211560 A 02-08-2000 NONE
JP H11222151 A 17-08-1999 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

20



EP 4 488 220 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« TR 200707833 [0010]

21



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

