
LIFTING MACHINERY OF TWO REEL DIFFERENTIAL TYPE FOR
TWO 40 FEET  CONTAINER SHORE CRANE Field of invention
The invention generally relates to a lifting machinery
for crane, more particularly,  relates to a lifting
machinery of two reel differential type for two 40
feet container shore  crane. Background of invention
The increasing requirements of container
transportation in the world and the  continuous
increment of the handling capacity of the container
port put forward new  and increased demands on the
technical equipment for loading and unloading
containers, and an urgent need for the design and
development of high efficient  bank-run container load
and unload systems to meet the demand of the lifter
productivity needed by the larger ships. The main
lifting machinery of the crane of the prior art
carries out the lifting and  lowering operation of one
hanger tool only, hence only one 40 feet container or
two 20  feet containers can be lifted at a time so
that limits the production efficiency and does  not
meet the market requirement. Summary of invention As
one aspect of the invention, a lifting machinery for
two reel differential type for  two 40 feet container
shore crane is provided so that the lifting machinery
of a set of  motors and reductors can lift two 40 or
45 feet containers (or four 20 feet containers)
simultaneously, the lifting machinery may achieve the
synchronous operation of two  hanger tools or the
operation of single hanger tool, increasing the
loading and  unloading efficiency by more than 60%,
meeting the requirement of the increasing  demand on
loading and unloading efficiency of the ship
transportation industry. According to the invention, a
lifting machinery of two reel differential type for
two  



40 feet container shore crane, comprising: a motor ; a
reductor and a high speed brake, said reductor
connects to the motor; a reel provided on the output
end of the reductor;  and a reel brake connects to the
reel; wherein, at least one motor is provided; said
reductor is a planetary differential reductor connects
to the output end of the motor,  said planetary
differential reductor has a high speed input shaft, a
low speed output  shaft and a differential project
shaft controlling power distribution; the output shaft
of  said motor connects to the high speed input shaft
of the planetary differential reductor,  at least one
high speed brake is provided on the high speed input
shaft of the planetary  differential reductor; said
reel comprises a land side reel and sea side reel the
two  reels connect to the two speed output shafts of
the planetary differential reductor,  respectively; at
least one reel brake is provided on each reel; and a
differential shaft  brake controlling the power
distribution of the planetary differential reductor,
said  differential shaft brake connects to the
differential project shaft of the planetary
differential reductor. According to one embodiment of
the invention, said land side reel and/or said sea
side reel is a four project rope reel having four
project ropes; wherein said land side  four project
rope reel connects to the land side low speed output
shaft of the planetary  differential reductor, the
four project ropes of the land side four project rope
reel  connects to a hanger tool; and said sea side
four project rope reel connects to the sea  side low
speed output shaft of the planetary differential
reductor, the four project ropes  of the sea side four
project rope reel connect to another hanger tool.
According to one embodiment of the invention, two
motors are provided, one is  the first motor and the
other is the second motor; the output end of the first
motor  connects to a high speed input shaft of the
planetary differential reductor, two high  speed
brakes are provided on said high speed input shaft of
the planetary differential  reductor; and the output
end of the second motor connects to another high speed
input  



shaft of the planetary differential reductor, two high
speed brakes are provided on the  high speed input
shaft of the planetary differential redactor.
According to one embodiment of the invention, one
motor is provided as the  motor, the output end of the
motor connects to a high speed input shaft of the
planetary  differential reductor; two high speed brake
are provided on the high speed input shaft  2 of the
planetary differential reductor. According to one
embodiment of the invention, two reel brakes are
provided on  said land side four project rope reel;
and two reel brakes are provided on said sea side
four project rope reel. According to one embodiment of
the invention, said differential shaft brake has a
first differential shaft brake and a second
differential shaft brake controlling the power
distribution of the planetary differential reductor,
the two differential shaft brakes  connect to two
differential project shaft of the planetary
differential reductor,  respectively. Compared with
the prior art, the lifting machinery of two reel
differential type for  two 40 feet container shore
crane according to the invention has the following
advantages and benefits: 1. The present invention uses
a planetary differential reductor having two side
outputs in stead of the reductor of the prior art,
according to the present invention, a  set of motors
and reductors connect to two sets of lifting
machineries to distribute the  power to the reels by
actual outer moment using the planetary differential
redactor, so  as to achieve the synchronous operation
of two hanger tools, such as two 40 or 45 feet
containers (or four 20 feet containers)
simultaneously, increasing the landing and  unloading
efficiency of the container shore crane by more than
60%; 2. The invention uses a planetary differential
reductor and two differential shaft  



brakes provided on the differential project shaft of
the planetary differential reductor. By  controlling
the differential project shaft by using the two
differential shaft brakes, the  synchronous operation
of two hanger tools or the operation of single hanger
tool can  be carried out in order to meet the
requirement of the landing and unloading; for
example, if all of the differential shaft brakes are
in the close state and all of the reel brakes  are in
the open state, the power is distributed to each reel
according to the actual outer  twisting moment
automatically so that the synchronous operation of two
hanger tools is  carried out; if one differential
shaft brake is in the close state and another
differential shaft  3 brake is in the open state, the
revolution of the respective differential project
shaft of  the planetary differential reductor is
restrained by the differential shaft brake in the
close state, then the twisting moment is transferred
onto the reel at a respective side,  and the twisting
moment is not transferred onto the reel at another
side since the  differential project shaft in the open
state in not constrained, so shat the operation of
single hanger tool can be carried out; 3. A set of the
planetary differential reductor is used to drive two
sets of the lift  machineries, thus the amount of the
equipment such as motors, actuators (reductors)  etc,
can be decreased, simplifying the structure, reducing
the weight and facilitating the  maintenance. Brief
description of drawings The object, detailed
structure, features and advantages of the invention
may be  further understood from the following
descriptions of the embodiments of the  accompanying
with the drawings, in which: Figure 1 is the schematic
structure view of a first embodiment of the lifting  



machinery of two reel differential type for two 40
feet container shore crane lifting  machinery with two
motors according to the invention; Figure 2 is the
schematic structure view of a second embodiment of the
lifting  machinery of two reel differential type for
two 40 feet container shore crane having the  crane
lifting machinery with one motor according to the
invention. Detailed description of preferred
embodiments Referring to figure 1 and 2, they are the
schematic structure view of the lifting  machinery of
two reel differential type for two 40 feet container
shore crane according  to the invention. The lifting
machinery of the invention includes: a motor 10, a
reductor 20 connecting to the motor 10, a high speed
brake 11 provided on the input  end of the reductor
20, a reel 30 connecting to the output end of the
reductor 20, a reel  brake 40 provided on the reel 30,
and a differential shaft brake 50 connecting to the
reductor 20 and controlling the power distribution of
the reductor 20. 4 Regarding the motor 10, one motor
or two motors may be provided based on the  motor
power; according to the invention, a planetary
differential reductor is used as the  reductor 20,
being provided at the output end of the motor 10, the
planetary differential  reductor 20 has a high speed
input shaft, a low speed output shaft and a
differential  project shaft controlling the power
distribution; the output shaft of the motor 10
connects to the high speed input shaft of the
planetary differential reductor 20, at least  one high
speed brake 11 is provided on the high speed input
shaft of the planetary  differential reductor 20; for
the reel 30, two reels are provided, one is the land
side reel  31 and the other is the sea side reel 32,
one of the reels 31, 32 connects to one of the  low
speed output shafts 21 and 22 of the planetary
differential reductor 20, respectively;  at least one
reel brake is provided on each reel 30; the
differential shaft brake 50  controls the power
distribution of the planetary differential reductor
20; the differential  



shaft brake 50 comprises a first differential shaft
brake 51 and a second differential  shaft brake 52,
one of the differential shaft brakes 51, 52 connects
to one of the  differential project shafts of the two
planetary gear trains of the planetary differential
reductor 20 respectively in order to control the land
side hanger tool and the sea side  hanger tool
respectively; the revolutions of the differential
project shafts of the two  planetary trains of the
planetary differential reductor 20 is controlled by
the two  differential brakes 51 and 52, then the
revolutions of the land side reel and the sea side
reel can be controlled simultaneously, or the
revolution of the land side reel or the sea  side reel
may be controlled separately. Thus the synchronous
control of the land side  hanger tool and the sea side
hanger tool or the separately control of the land side
hanger tool or the sea side hanger tool can both be
carried out. Referring to figure 1, it is the
schematic view of a first embodiment of the lifting
machinery of two reels differential type for two 40
feet container shore crane according  to the invention
having the crane lifting machinery with two motors.
The crane lifting  machinery of the invention includes
a motor 10, a planetary differential reductor 20, a
reel 30, a reel brake 40 and a differential shaft
brake 50. According to the embodiment, two motors, a
first motor 11 and a second motor 12  are provided as
the motrr 10. The planetary differential reductor 20
provided at the  5 output end of motor 10 has two high
speed input shafts 23 and 24, two low speed  output
shafts 21 and 22, and two differential project shafts
controlling the power  distribution. For the two high
speed input shaft 23 and 24 of said planetary
differential  reductor 20, the high speed input shaft
23 connects with the output shaft of the first  motor
11, two high speed brakes 111 and 112 are provided on
the high speed input  shaft 23 of the planetary
differential reductor 20; another high speed input
shaft 24  



connects to the output shaft of the second motor 12,
two high speed brakes 121 and  122 are provided on the
high speed shaft 24 of the planetary differential
reductor 20. The low speed output shaft of said
planetary differential reductor 20 is used to  drive
the revolution of the four project rope reel;
according to the embodiment, the  planetary
differential reductor 20 has two low speed output
shafts 21 and 22, a land  side four project rope reel
31 connects to the land side low speed output shaft
21, the  four project ropes 311, 312, 313, 314 of the
land side four project rope reel 31 connect  to a
hanger tool; a sea side four project rope reel 32
connects to the sea side low  speed output shaft 22,
the four project ropes 321, 322, 323, 324 of the sea
side four  project rope reel 32 connect to another
hanger tool; the revolutions of two four project  rope
reels 31 and 32 follow the revolutions of the low
speed output shafts of the  planetary differential
reductor 20. The reel brakes 40 controls the
revolution of the four  project rope reel 30 provided
on said each four project rope reel 30 respectively so
as  to carry out the emergent braking of the land side
and sea side hanger tools and the  conversion from
simultaneous lifting or lowering of two hanger tool to
lifting or lowering  of one hanger tool. According to
the embodiment, two reel brakes 40 are provided on
the four project rope reel 30 respectively, i.e. two
reel brakes 41 and 42 are provided  on land side four
project rope reel 31; and two reel brakes 43 and 44
are provided on  the sea side four project rope reel
32. The differential brake 50 provided on the
differential project shaft of the planetary
differential reductor 20 is used to control the power
distribution of the planetary  differential reductor
20, according to the invention, two differential
shaft, a first  planetary machinery differential shaft
brake 51 and a second planetary machinery  6
differential shaft brake 52 are provided, each one of
the differential shaft brakes 51 and  52 connects to
one of the two differential project shafts of the
planetary differential  



redutor 20 respectively so as to control the operation
of the land side, sea side four  project rope reels 30
; wherein the first planetary machinery differential
shaft brake 31  connects to a differential shaft of
the planetary differential reductor 20, and the
differential shaft is used to control the four project
rope reel 31 at either side (the land  side or the sea
side); the second planetary machinery differential
shaft brake 52  connects to another differential shaft
of the planetary differential reductor 20, and the
differential shaft is used to control the four project
rope reel 32 at another side. The differential shaft
brake 50 controls the planetary differential reductor
as  follows: If the two differential shaft brakes 51
and 52 are in brake state and all of the high  speed
shaft brakes 11 and the reel brakes 40 are in open
state, the power is  distributed to both the sea side
and land side reels automatically depending on the
outer twisting moment; If one differential shaft brake
in the two planetary machinery differential shaft
brakes 51 and 52 is in open state and another
differential shaft brake is in braking state,  the
power is transferred to the reel whose reel brake is
in open state only while the reel  of another side
whose reel brake is in braking state does not receive
the moment of the  motor; If the braking state and the
open state of the two differential shaft brakes are
interchanged each other, the power is transferred to
the reel of the other side whose  reel brake is in
open state only and the opposite side reel whose reel
brake is in  braking state does not receive the moment
of the motor. Referring to figure 2, it is the
schematic structure view of the lifting machinery of
two reel differential type for two 40 feet container
shore crane according to the  invention. The crane
lifting machinery has one motor. According to the
embodiment,  the crane lifting machinery consists of a
motor 10, a reductor 20, a four project rope  



reel 30, a reel brake 40, and a differential shaft
brake 50. The different structure between the second
embodiment and the first embodiment  7 is : one motor
11 is provided only when the power of the motor is
large enough, the  output shaft of the motor connects
to the high speed input shaft 23 of the planetary
differential reductor 20, and two high speed brakes
111, 112 are provided on the high  speed input shaft
23 of the planetary differential reductor 20. As shown
in figure 1 and 2, the invention can carry out the
synchronous operation  of the two hanger tools and the
operation of single hanger tool at either side.
According the invention, the differential shaft brakes
51 and 52 control the  differential project shafts of
the two planetary gear trains of the planetary
differential  brake 20 in order to control the
simultaneous revolution of the land side real and the
sea side reel, or the seperate revolution of the land
side reel or the sea side reel so as  to carry out the
synchronous control of the land side hanger tool and
the sea side  hanger tool and the separate control of
the land side hanger tool or the sea side  hanger
tool. When implementing the synchronous operation of
the two hanger tools: All of the differential shaft
brakes 51 and 52 are in braking state, and all of the
high speed shaft brakes 111, 112 and the reel brakes
40 are in open state, the power  of the motor outputs
to the reels 31, 32 through the low speed output shaft
of the  planetary differential reductor 20 at one time
so that two 40 (or 45) feet containers or  one 40 (or
45) feet container and two 20 feet containers or four
20 feet containers can  be lifted by the crane at one
time; When implementing the operation of single side
hanger tool: One of the differential shaft brakes 51
and 52 is in open state and the other is in  braking
state so that the power is transferred to the reel
whose reel brake is in open  



state only, and the other reel of another side whose
reel brake is in braking state does  not receive the
moment of the motor. Based on the above description,
it can be concluded that by using the planetary
differential reductor having both sea and land
outputs, that is, a set of motors and  reductors
connecting to two sets of the lifting machineries, the
loading and unloading  efficiency of the container
shore crane is increased; further by using a planetary
differential reductor and two differential shaft
brakes, the revolutions of the two  8 differential
project shafts are controlled by the two differential
shaft brakes, so that the  operation of the individual
reel can be controlled and the synchronous operation
of two  hanger tool or the separate operation of
single hanger tool can also be carried out,  meeting
the requirement of the loading and unloading; in
addition, since the two sets of  the lifting
machineries are driven by one set of the planetary
differential reductor, the  structure is simplified,
the weight and the cost is reduced, and the
maintenance is  facilitated. 9 CLAIMS  1. A lifting
machinery of two reel differential type for two 40
feet container shore  crane, comprising: a motor (10);
a reductor (20) and a high speed brake (11), said
reductor (20) connects to the  motor (10); a reel (30)
provided on the output end of the reductor (20); and
a reel brake (40) connects to the reel (30); wherein,
at least one motor (10) is provided; 



said reductor (20) is a planetary differential
reductor connects to the output end of  the motor(10),
said planetary differential reductor (20) has a high
speed input shaft, a  low speed output shaft and a
differential project shaft controlling power
distribution; the  output shaft of said motor (10)
connects to the high speed input shaft of the
planetary  differential reductor (20), at least one
high speed brake (11) is provided on the high  speed
input shaft of the planetary differential reductor
(20); said reel (30) comprises a land side reel (31)
and sea side reel (32) the two reels  (31,32) connect
to the two speed output shafts (21,22) of the
planetary differential  reductor (20), respectively;
at least one reel brake (40) is provided on each reel;
and a differential shaft brake (50)controlling the
power distribution of the planetary  differential
reductor (20) said differential shaft brake (50)
connects to the differential  project shaft of the
planetary differential reductor (20). 2. The lifting
machinery of claim 1, wherein, said land side reel
(31) and/or said sea side reel (32) is a four project
rope reel  (31,32) having four project ropes; wherein
said land side four project rope reel (31) connects to
the land side low  speed output shaft (21) of the
planetary differential reductor (20), the four project
ropes  (311, 312, 313, 314) of the land side four
project rope reel (31) connects to a hanger  10 tool;
and said sea side four project rope reel (32) connects
to the sea side low speed  output shaft (22) of the
planetary differential reductor (20), the four project
ropes (321,  322, 323, 324) of the sea side four
project rope reel (32) connect to another hanger
tool. 3. The lifting machinery of claim 1, wherein,
two motors (10) are provided, one is the first motor
(11) and the other is the  



second motor (12); the output end of the first motor
(11) connects to a high speed input shaft (23) of  the
planetary differential reductor (20), two high speed
brakes (111, 112) are provided  on said high speed
input shaft (23) of the planetary differential
reductor (20); and the output end of the second motor
(12) connects to another high speed input  shaft (24)
of the planetary differential reductor (20), two high
speed brakes (121, 122)  are provided on the high
speed input shaft (24) of the planetary differential
reductor  (20). 4. The lifting machinery of claim 1,
wherein, one motor (11) is provided as the motor (10),
the output end of the motor (11)  connects to a high
speed input shaft (23) of the planetary differential
reductor (20); two  high speed brake (111, 112) are
provided on the high speed input shaft (23) of the
planetary differential reductor (20). 5. The lifting
machinery of claim 1 or 2, wherein, two reel brakes
(41, 42) are provided on said land side four project
rope reel (31);  and two reel brakes (43, 44) are
provided on said sea side four project rope reel (32).
6. The lifting machinery of claim 1, wherein, said
differential shaft brake (50) has a first differential
shaft brake (51) and a  11 second differential shaft
brake (52) controlling the power distribution of the
planetary  differential reductor, the two differential
shaft brakes (51, 52) connect to two  differential
project shaft of the planetary differential reductor
(20), respectively. 12 


