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ANCHORING DEVICE FOR USE WITH A HOISTINq MACHINE 

This invention relates to an anchoring device, more 

particularly to an anchoring device for use with a 

hoisting machine. 

5 Conventionally, slL~gs are used widely for 

attaching a load to a hoisting machine. For instance, 

four slings are required for attaching a hoist hook of 

a hoisting machine to a modular form assembly which is 

formed of four interconnecting form panels and which 

10 has a·rectangular configuration. One end of each of 

the slings is connected to the hoist hook, while the 

other end of each of the slings is manua_lly connected 

to and disconnected from an anchoring hook which is 

fixed on a respective one of -the corners of the top of 

15 the modular form assembly during loading and unloading 

operations. Connection and disconnection of the slings 

and the anchoring.hooks on the modul~r form assembly is 

very time-consuming and laborious. 

It is therefore a main _object of the pr~sent 

20 invention to provide an anchoring device which can be 

used for attaching a load to a hoisting machine in a 

time-saving and labor-savinq manner. 

According to the present.invention, an anchoring 

device comprises a hollow cylinder, a biasing unit, a 

25 shaft, a cam mechanism and a.driven drum. The hollow 

cylinder has top and bottom ends, a cylindrical wall 

interconnecting the top and bottom ends, and a 
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plurality of hook arms piyoted to the cylindrical wall. 

Each of the hook arms has a lower hook end which is 

extendible outward at the bottom end of the hollow 

cylinder to an operative position. The biasing unit 

5 retracts inward the lower hook ends. The shaft extends 

coaxially through the top en~ of the hollow cylinder, 

and is movable axially relative to the hollow cylinder 

between a topmost position and a bottommost position. 

The cam mechanism is connected to the s~~ft. Th~ 

10 driven drum is journalled on the shaft and has a lower 

end adjacent to the hook arms, and a plurality of 

circumferentially· spaced and radially projecting push 

members formed on the lower end thereof to push the 

15 

hook arms outward against the b~asing unit. The driven 

drum is rotatable with step-like movement by the cam 

mechanism upon axial movement of the shaft so as to 

index the push members relative to the hook arms. 

In.the preferred embodiment, the push members are 

provided at regular intervals. The intervals are equal 

20 to a distance between two adjacent ones of the hook 

arms. The driven drum displaces a di~tance equal to 

half of the distance· of the hook arms in each movement 

thereof. 

The cam mechanism comprises a cam plat·e connected 

25 to the shaft, and a cam follower connected to the 

driven drum and operable by the cam plate. The cam 

plate has a connecting portion extending radially from 
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the shaft, and an arcuate portion which is spaced 

radially from the shaft, which extends axially downward 

from the connecting portion and which is curved about 

the axis of the shaft. The arcuate portion has a cam 

5 groove formed therein and inclined with respect to an 

axial direction of the shaft. 

Preferably, the anchoring device further comprises 

a driving drum connected to the driven drum and sleeved 

around the shaft. The cam follower is mounted to the 

10 driving drum and is receiv·ed slidably in the cam 

. l.5 . 

groove. The driving drum is rotatable in a first 

direction when the shaft is moved downward from the 

topmost position to the bottommost position, and in a 

second direction that is opposite to the ·first 

direction when the shaft is moved_ upwardly from the­

bottommost po!Sition to the topmost position_. 

The driven drum is sleeved around the driving drum. 

The driving drum has a ratchet mechanism to prevent the 

d~iven drum.from rotating when the driving drum is 

20 rotated in the first direction, thereby enabling the 

driven drum to rotate in a single direction along the 

second direction of the driving drum. 

Other features and_ advantages of this invention 

will become apparerit in th~ following deta~led 

25 description of a preferred embodiment of this invention 

with reference to the accompanying drawings, in which: 
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Figure 1 is a sectional schematic view of a 

pref erred embodiment of an an.choring device according 

to the present invention; 

Figure 2 is a cross sectional view taken along the 

5 line II-II in Figure 1; 

10 

Figure 3 is a cross sectional view taken along the 

line III-III in Figure 1; 

Figure 4 is a cross sectional view taken along the 

line IV-IV in Figure 1; 

Figure 5 is a cross sectional vie~ taken along the 

line v-v in Figure 1; 

Figure 6 is a cross sectional view taken along the 

line VI-VI -in Figure 1; 

Figure 7 is a perspective view of an arcuate 

15 portion of a.cam plate of the anchoring device of the 

present invention; 

· Figure 8 is a cross sectional view taken along the 

line VIII-VIII in Figure 1; 

Figures 9 through 12 are sectional schematic views 

20 illustrating how the preferred embodiment of the 

anchoring device is used for.attaching a rectangular 

modular assembly to a hoisting machine in. a loading 

operation; 

~igures 13 and 14 are sectional schematic views 

25 illustrating how the preferred embodiment of the 

anchoring device is used for detaching a rectangular 

modular assembly from a hoisting machine in an 
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unloading operation; and 

Figure 15 is a sectional schematic view 

illustrating how driving and driven drums of the 

ancho~ing devic~ of the pref erred embodiment engage 

5 frictionally one another. 

Referring to Figure 1, a preferred embodiment of an 

anchoring device according t~ the present invention is 

shown to comprise a hollow cylinder 2 and a shaft 3. 

The hollow cylinder 2 ·has top and bottom ends, ~ 

10 cylindrical wall 20 interconnecting the top and bottom 

ends, and four hook arms 28 pivoted to the cylindrical 

wall 20. The top end of the cylinder 2 has a lid 23 

fixed thereto in order to close the top end.. The lid 

23 has a central hole 22 formed therein and an annular 

15 pad· 231 fixed on the top thereof. The bottom end of 

the cylinder 2 has hook ring 21 connected rotatably· 

thereto. Four equally spaced slots 24 are form~d 

annularly adjacent to the bottom end of the cylinder 2. 

An ~nnular flange 264 extends outwardly from an 

20 external face of the cylindrical wall 20 :right above 

the slots 24. Each of the hook arms 28 has an upper 

25 

end 281 which is connected pivotally to a pivot seat 

201 foi;med on the cylindrical wall 20 and a lower hook 

end 282 which is extendible qutward via a respective 

one of the slots in the bottom end of the cylinder 2 to 

an operative position, which is described in more 
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detail hereinbelow. 

A biasing unit 283 is connected to the hook arms 28 

for retracting inward the lower hook ends 282 within 

the cylinder 2. Preferably, the biasing unit·283 has 

four tension springs which i~terconnect the hook ·arms 

28, as best illustrated in Figure 4. A steering device 

31 is.mounted adjacent to the top end of the shaft 3 

for driving the shaft ·3 to rotate about its axis. The 

steering device 31 has a body portion 311 and a motor 

10 312 m_ounted to the body portion 311. The output shaft 

313 of the motor 312 has a bevel gear 314 which engages 

a bevel gear 315 that is formed on the shaft 3. A 

power supply means 316 is mounted to the body portion 

311 of the steering device 31. The shaft 3 extends 

15 coaxially through the annular pad 231 and the central 

hole 22 of lid 23 on.the top _end of the cylinder 2, and 

is movable axially relative to the cylinder 2 between a 

topmost position and a bottommost position, as shown by 

.the solid line and phantom line .~n Figure 1, 

20 respectively. 

Referring to Figures 1 and 4, a driven drum 5 is 

journalled on the shaft 3 and has an upper end, a lower 

end adjacent to the hook arms 28, and four circUlllferen­

tially spaced and radially projecting push member.s. 52 

25 formed on the lower end thereof to push the hook arms 

28 outward against the biasing unit 283. The driven 

drum 5 is· rotatable with step-like movement·by a cam 
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mechanism which is connected to the shaft 3 upon axial 

movement of the shaft 3 so as to index the push members 

52 relative to the hook arms 28, which is described in 

more detail hereinbelow. 

Tha push members 52 are provid~d a~ reguiar 

intervals. The intervals are equal to a distance 

between two adjacent .ones of the hook arms 28. The 

driven drum 5 displaces a distance equal to half of the 

distance of the hook arms 28 in each movement thereof. 

Referring to Figures 1 and 6, the cam mechanism 

comprises a cam plate 32 connected to the shaft 3, and 

a cam follower 41 connected to the driven drum 5 and 

operable by the cam plate 32. The cam plate 32 has a 

connecting portion 321 extending radially from the 

15 shaft 3, and an arcuate po~tion 322 which is spaced 

radially from the shaft 3, which e_xtends axially 

20 

25 

downward from the connecting portion 321 and.which is· 

curved about the axis of the shaft 3. The arcuate 

portion 322 has a cam groove 33 formed therein and 

inclined with respect to an.axial direction of the 

shaft 3, as best illustrated in Figures 7 and 8. 

Referring again to Figure 1, the anchoring device 

further comprises a driving drum 4 connected to the 

driven drum 5 and sleeved around the shaft 3 below the 

connecting portion 321 of the cam plate 32. The cam 

follower 41 is formed as a roller and is connected 

slidably to an arm member 42 which extends radially 
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from an upper end of the ~riving drum 4, as best 

illustrated in Figure 8. Therefore, the cam follower 

41 is movable between upper and lower ends of the cam 

groove 33. The driving drum 4 is rotatable in a first 

s direction when the shaft 3 is. moved downward from the 

topmost position to the ·bottommost position, and in a 

second direction that is opposite to the first 

direction when the shaft 3 is moved upwardly from the 

bottommo~t position to the topmost position. It. is 

10· noted that the connecting portion 321 of the cam plate 

32 abuts against th~ lower face of the lid 23, and the 

cam follower 41 abuts against the upper end of the cam 

groove 33 when the shaft 3 is moved to the topmost 

position.· On the other hand, the lower face 310 of the 

15 body portion 3il of the steering device 31 abuts 

against the pad 231 on the lid. 23, and the cam follower 

41 abuts· against the lower end of the cam groove 33 

when the shaft 3 is moved to the bottommost position. 

Re.ferring to Figures 1 and 5, the driven drum 5 is 

20 sleeved around the driving drum 4. The driving drum 4 

has a ratchet mechanism to prevent the driven drum 5 

from rotating when the driving drum 4 is rotated in the 

first direction, thereby enabling the driven drum 5 to 
. . 

rotate·in a single direction along the second direction· 

25 of the driving drum 4. The ratchet mechanism includes 

eight teeth 51 form·ed on the upper end of the driven 

drum s, and a spring-loaded detent pawl 292 which. is 
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fixed to a seat 29 on the cilindrical wall 20 of the 

cylinder 2 and which engages one of the teeth 51. 

Referring to Figure 8, a spring-loaded driving pawl 

·43 is connected pivotably to a seat member 44 which i~ 

s formed on the upper end of the driving drum 4. The 

driving pawl 43 engages the other one of the teeth 51 

to drive the driven drum 5 to ro~ate when the driving 

drum 4 is rotated in the second direction, and slides 

over the other one of the ~eeth 51 to engage an 

10 adjacent one of the teeth 51 when the driving drum 4 is 

·rotated in the first direction. 

Referring to Figure 1, a stop unit is provided in 

the cylinder 2 for preventing axial movement of the 

driving and driven drums 4 and 5 with respect to the 

15 cylinder 2. The.stop unit includes upper and lower 

th~ust members 25 and 26 which are fixed in the 

cylinder 2 respectively above and below the driving and 

driven drums 4 and 5. The periphery of the upper 

thrust member 25 is fixed to an inwardly extending 

20 flange 27 of the cylindricai wall 20. Each of the 

upper and lower thrust members 25, 26 has a central 

hole 251, 261 through which the shaft 3 passes. The 

upper thrust member 25 has a through hole 253 for 

passage of the arcuate portion 322 of the cam plate 32, 

25 as best illustrated in Figure 2. The lower thrust 

member 26 has a plurality of through bores 263 for 

outward extension of the hook arms 28, as best 
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illustrated in Figure 3. 

Referring to Figure 15, a plurality of compression 

springs 2S2 are mounted between a lower face of the 

upper thrust member 25 and a press plate 271 which is 

5 _disposed on a first thrust bearing 272 that is in turn 
-

disposed on the upper end of the driving drum 4. The 

shaft 3 passes through the press plate 271 and the 

first thrust mem·ber 272. A friction disk 273 is 

disposed between the upper ends of the driving and 

10 driven drums 4, 5 .. A second thrust .bearing 274 is 

disposed between the.lower end of the driven drum 5 and 

the lower thrust member 26. With such an arrangement, 

the compression springs· 252 can urge the driving and 

driven drums 4, 5 to engage frictionally one another ·ii:i 

15 order to prevent further rotation of the ~riven ~rum 5 

due to the rotation inertia thereof after the driving 

drum 4 drives the driven drum 5 and stops rotating in 

the second direction. 

In use, with reference to Figures 9 and 10, the top 

20 end of the shaft 3 of the anchor~ng device i~ first 

connected to a hook member 8 of a hoisting machine. 

The shaft 3 is moved to the topmost position, i.e. the 

connecting portion 321 of ~he cam plate 32 abuts 

against lid 23. The anchoring device is moved right 

25 above a central hole 71 of an engaging seat 7 which is 

fixed centrally to two spaced trussed beams 60 that are 

in turn fixed to the top portion of a rectangular 
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modular steel form assembly 60 to be hoisted. The 

anchoring device is then lowered to permit the annular 

flange 264 of the cylinder 2 to rest on the periphery 

of the central hole 71 of the engaging seat 7~ as shown 

5 in Figure 10. The cylindrical wall 20 is stopped by 

the engaging seat 7, and the shaft 3 and the cam plate 

32 are moved downward relative to the cylindrical wall 

10· 

lei 

20 

25 

20 until the lower face 310 of th_e steering device 31 

abuts against the pad 231 on the lid 23. At this time; 

th~ cam follower 41 is moved from the lower end ·to the 

upper end of the cam groove 33, thereby resulting in 

rotation of the driving drum 4 in the first direction 

at an angle of about· 45°. That is, as shown in Figure 

4, the driving drum 4 will rotate clockwise by about 

45°. The driving pawl 43 will slide over one o~ the 

teeth 51' to engage ah adjacent tooth 51", as best 

illustrated in Figure 5. At this stage, the driven 

drum 5 is not driven to rotate due to the detent pawl 

292 of the ratchet mechanism and therefore, the lower 

hook ends 282 of the hook arms 28 is located within the . . 

cylinder 2, as shown in Figures 10 and 11. 

Subsequently, the shaft 3 of the anchoring device· 

is raised by the hoisting machine until the connecting 

plate 321 abuts against the lid 23, as best.illustrated 

in Figure 12. The cam plate 32 is moved upward, and 

the cam follower 41 is moved from the upper end to the 

lower end of the cam groove 33. At the same time, the 
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driving drum 4 rotates counterclockwise by abou~ -45° to 

drive the driven drum 5 to rotate by the same angle. 

Therefore, the push members 52 can be aligned with the 

hook arms 28 and can push the lower hook ends 282 to 

5 exteng outward of the cylinder 2 via the slots 24 to an 

operative position, as shown by the phantom lines in 

Figure 1. The-lower hook ends 282 thus engage th~ 

lower face of the engaging -seat 7 adjacent tp the 

. central hole 71. When the shaft 3 is further raised by . 

10 the hoisting machine, the modular form assembly 6 is 

raised with the use.of the anchoring device. 

Aft~r the modular form assembly 6 is moved right 

above a predetermined location, it is lowered to the 

ground by the hoisting machine, as best illustrated in 

15 Figure 13. At this time, the shaft 3 of the anchoring 

device ~egins to descend from its topmost position to 

its bottommost posi~ion in a manner as described 

hereinbefore. Since the driven d+um 5 is not rotated 

as the driving drum 4 is.rotated in the first 

20 direction, i.e. clockwise, the lower hook ends 282 of 

the hook arms 28 remain in the operative position, as 

shown by the solid line in Figure 14. However, when 

the-shaft 3 is raised from its bottommost position to 

its topmost position, the driven drum 5 is driven to 

25 rotate counterclockwise by about 45° by the driving 

drum 4 in a manner as described above, thereby 

disengaging the push members 52 from the hook arms 28 
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to permit the retraction of the lower hook ends 282 

into the cylinder 2 via the slots 24, as shown by the 

phantom lines in Figure 14. Thus, the anchoring device 

disengages the engaging seat 7 as the shaft 3 is 

5 further raised by the hoisting machine. 

Therefore, the modular form assembly can be 

conveniently connected to and disconnected from the 

hoisting device with the use of the anchoring device of 

the present invention without the need for manual 

10 connection and disconnection operations as taught in 

the prior art. 

15 

20 

25 
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1. An anchoring device, comprising: 

a hollow cylinder having top and bottom ends, a 

cylindrical wall interconnecting said top and bottom 

5 ends, and a plurality of hook arms pivoted to said 

cylindrical wall, each of said hook arms having a lower 

hook end which is extendible outward at said bottom end 

to an operative position; 

a biasing unit for retraoting inward said lower 

10 hook ends; 

15 

a shaft extending coaxially through said top end of 

said hollow cylinder and being movable axially relative 

to said hollow cylinder between a topmost position and 

a bottommost position; 

a cam mechanism connected to s_aid shaft; and 

a driven drum journalled on said shaft and having a 

lower end adjacent to said hook arms, and a plurality 

of circumferentially spaced and radially projecting 
. . 

push members formed on said lower end thereof to push 

20 said hook arms outward against.said biasing unit, said 

driven drum being rotatable with step-like movement by 

said cam mechanism upon.axial movement.of said shaft so 

as to index said .push members relative· to said hook 

arms. 

25 2. The anchoring device as claimed in Claim 1, wherein 

said push member_s are provided at regular intervals, 

said intervals being equal to a distance between two 
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adjacent ones of said hook _arms, said driven drum 

displacing a distance equal to half of the distance of 

said hook arms in each movement thereof. 

3. The.anchoring device as claimed in Claim 2, wherein 

5 said cam mechanism comprises a cam plate connected to 

said shaft, and a cam follower connected to said driven 

drum and operable by said cam plate. 

4. The anchoring device as claimed in Claim 3, wherein 

said cam plate h~s a connecting portion exte~ding 

10 radially from said shaft, and an arcuate portion which 

is spaced radially from said shaft, which extends 

axially downward from said connecting portion and which 

is curved about the axis of said shaft, said arcuate 

portion having a cam groove formed therein and inclined 

15 with respect to an axial.direction of said shaft. 

5. The anchoring device as claimed in Claim 4, further 

comprising a driving drum connected to said driven drum 

and sleeved around said shaft, said cam follower being 

mounted to said driving drum and being received 

20 slidably in said cam groove, said driving drum being 

rotatable in a first direction when said shaft is moved 

downward from said topmost position to said bottommost 

position, and in a second direction that is opposite to 

said first direction when said shaft is moved upwardly 

25 from said bottommost position to said topmost position. 
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6. The anchoring device as claimed in Claim 5, wherein 

said driven drum is sleeved around said driving drum, 

said driving drum having a ratchet mechanism to prevent 

said driven drum from rotating when said driving drum 

s is rotated in said first direction, thereby enabling 

said driven drum to rotate in a single direction along 

said second direction of said driving drum. 

7. The anchoring device as claimed in Claim 6, wherein 

said ratchet mechanism includes a plurality of teeth 

10 formed on an upper end of said driven drum and a 

spring-loaded detent pawl which is fixed to said 

cylindrical wall of said hollow cylinder and which 

engages one of said teeth. 

8. The anchoring device as claimed in Claim 7, further 

15 comprising a spring-loaded driving pawl which is 

connected pivotably to an upper end of said driving 

drum, said driving pawl engaging the other one of said 

teeth to drive said driven drum when said driving drum 

is rotated in said second direction and sliding over 

20 the other one of· said teeth to engage an adjacent one 

of said teeth when said driving drum is rotated in said 

first direction. 

9. The anchoring device as claimed in Claim ~, further 

comprising-a stop unit for preventing axial movement of 

25 said driving and driven drums with respect to said 

hollow cylinder. 
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10. The anchoring device as claimed in Claim 9, wherein 

said stop unit includes upper and lower thrust members 

which are fixed in said hollow cylinder respectively 

above and below .said driving and driven drums, each of 

5 said upper and .lower thiust members having a central 

hole through which said shaft passes, said upper thrust 

member having a through hole for passage of said 

arcuate portion of said cam plate, said lower~thrust 

member having a plurality of through bores for outward 

10 extension of said hook arms. 

15 

20 

25 


