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ANCHORING DEVICE FOR USE WITH A HOISTING MACHINE

.This invention relates to an anchoring device, more
particularly to an anchoring device for use ﬁith a
hoisting machine.

Conventionélly, élings are used widely for
attaching a load to a hoistiﬁg machine. For instance,
four slings are requi;ed for attaching a hoist hook of
a hoisting machine to a modular form assembly which is
formed of four interconnecting form panels and which
has a'réctangular éonfiguration. One end of each of
the slings is connected to the hoist hook, while the
other end of each of the slings is manually connected
to and disconnected from an anchoring hook which is
fixed on a fespective one of the corners of the top of
the modular form assémbly during loading and unloaéing
operations. Connection and disconnection of the slings
and the anchoring'hooks on the modular form assembly is
very time-consuming and laborious.

It is fherefdré a main object df the present
invention to provide an anchoring device which can be
used for attaching a load to a_hoistihg machine in a
time-saving and labor-saving manner.

According to the present invention, an anchoring
device comprises a hollow cylinder, a biasing unit, a
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 pivoted to the cylindrical wall.
Each of the hook arﬁs_has a lower hook end which is
extendible outward at the.bottom end of the hollow
cylinder to an operative position. The biasing unit
retracts inward the lower hook énds. The shaft extends
coaxially through thé top end of the hollow cylinder,
and is movable axially relati&e to the hollow cylinder
between a topﬁost position and a.bottommést position.
The cam mechanism is connected to the shaft. The
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
membefs formed on the lower end thereof to push the
hook arms outward against the biasing unit. The dr@véﬁ
drum is rotétablg 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 embodimént, the push members are
provided at regqular intervals. The intervals are equal
to a distan¢e between two adjacent ones of the hook
arms. The driven drum displaces a distance equal to .
half of the distance of the hook arms in each movement
thereof.

The cam mechanism comprises a cam plate connected
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.dOanard
from thg connecting portion and which is curved about
the axis of the shaft. The arcuate portion has a cam
groove formed therein and inclined with respect to an
axial difection_of the shaft. '

Preferably, the anchoring device further comprises
a driving drum connected to the driven drum and sleeved
around the shaft. Tﬁe cam follower is mounted to the
driving drum and is received slidably . in the cam
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 position to the topmost position.

"The driven drum is sleeved around the driving drum.

The driving drum has a ratchet mechanism to prevent the

‘driven drum from rotating when the driving drum is

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 apparent in the following detailed

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
preferred embodiment éf an anchoring device according
to the present invention; |
Figure 2 is a cross sectional view taken along the
line II-II in Figure 1;
Figure 3 is a crosé sectional view taken along the
line IIT-III in Figure 1;
Figure 4 is a dross sectional view taken along the
line IV-IV in Figure 1;
-Figure 5 is a cross sectional view,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

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

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;

Figures 13 and 14 are sectional schematic views
illustrating how the preferred embodiment of the
anchoring device is used for detaching a rectanqulaf

modular assembly from a hoisting machine in an
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Fighré 15 is a sectional schematic view
illustrafing how_driving and driven drums of the
anchoring device of the preferred embodiment engage .
frictiohally one another.

Referring to Figuré i, a pfeferred embodiment of an

anchoring device according to the present invention is

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

The hollow cylinder 2 -has top.and bottom ends, a
cylindrical wall 20 interconnecting the top and bottom
ends, and'fOur hook arms 28 pivoted to fhe cylindrical
wall 20. The top end of the cylinder 2 has a 1lid 23
fixed thereto in order to close the top end. The 1lid
23 has a central hole 22'forméd therein and an annular
pad 231 fixed on the t&p thereof; The bottom end of
the cylinder 2 has hook ring 21 connected rotatably
thereto. Four equally spaded slots 24 are formed
annularly.aajacent to the Sottom end of the cylinder 2.
An annular flange 264 extends outwardly from an
external face of the cylindrical wall 20 right above

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

ehd 281 which is connected pivotally to a pivot seat
201 formed on the cylindrical wall 20 and a lower hook
end 282 which is extendible outwafd 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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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 interconnect 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
312 mounted 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 ﬁ extends
coaxially through the annular pad 231 and the central
hole 22 of 1id 23 on. the top end of the cylinder 2, and
is movable axially relative té the cylinder 2 between a

topmost position and a bottommost positidn, as shown by

~the so0lid line and phantom 1line .in Figure 1,

reépectively.

‘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 circumferen-
tially spaced and radially projecting push members 52
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.

The push members 52 are provided at regular

.intervals. The intervals are equal to a distance

between two adjacent ones of the hook arms 28. the
driven drum 5 displaces a distance edual_to half of the
distance 6f the hook arms 28 in each moVément'thereof.f
Referring fo 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'
shaft 3, and an arcuate portion 322 which is spaced
radially froﬁ the shaft 3, which egtends axially
downward from the connecting portion 321 and.which is-
curved aboﬁt 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 Figurell, 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 can
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 driving 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 drivinq drum 4 is rotatable in a first

. direction when the shaft 3 is moved downward from the

topmost position tb the bottommost position, and in a
second direction that is opposite to the first
direétidn when the shaft 3 is moved upwardly f;dm the
bottommost positign to the topmost position. It is
noted that the connecting portion 321 of the cam plate
32 abuts against the lowef faée of the 1id 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
body portion 311 of the stéering device 31 abuts-.
against the pad 231 on the lid 23, and the cam follower
41 abuts“against'the lower end of the cam gfoove 33
wheni the shaft 3 is moved to the bottommost position.
Referring to Figures 1 and 5, the driven drum § is
sleeved around the driving drum 4. The driving drum 4
has a ratchet meéhanism 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 élong the second direction
of the driving drum 4. The rétchet méchanism includes
eight teeth 51 formed on the upper end_of_the driven

drum 5,.and a spring-loaded detent pawl 292 which. is
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fixed to a seat 29 on the cylindrical 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 is

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 rotate when the driving

drum 4 is rotated in the second direction, and slides

' over the other one of the teeth 51 to engage an

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 provideq in
the cylinder 2 for preventiﬁg axial movement of the’
driving and driven drums 4 and 5 with fespect to the
cylinder 2. The_stép unit includes upper and lower
thrust members 25 and 26 which are fixed in the
cylinder 2 respectively above and below the driving and
driven dfums 4 and 5. The periphery of the upper
thrust member 25 is fixed to an inwardly ekteﬁding
flange 27 of the cylindrical 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 pbrtioﬁ 322 of the cam plate 32,
as best illustrated in Figure 2. The lower thfust
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 252 are mounted between a lower face of the

upper thrust member 25 and a press plate 271 which is
disposed on a firsf thrust bearing 272 that is in turn
disposed on the upber.end of the driving drum 4. The
éhaft_B passes through the press plate 271 and the
first thrust member 272; A friction disk 273 is
disposed between the upper ends of the dri%ing and
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 f:ictionally'one another ‘in
order to prevent further rotation of the dfiven'drﬁm S
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 Figg;es 9 and 10,-£he top
end of the shaft 3 of the anchoring device is first
connected to a hook member 8 of a hoistinq machine.
The shaft 3 is moved to the topmost position, i.e. the
connecting portion 321 of the cam plate 32 abuts
against 1id 23. The anchoring device is moved right
above a central hole 71 of an engaging seat 7 which is
fixed centrally to two spaced ﬁrussed 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'pérmit the annular
fiange 264 of the cyliﬂder 2 to rest on the periphery
of the central hole 71 of the engaging seat 7, as shown
in Figure 10. The cylindricél wall 20 is stopped by
the ehgaging seat 7, and the shaft 3 and the cam plate °
32 are moved downward.rélative tb the chindrical wall
20 until the lower face 310 of the steering device 31
abuts against the pad 231 on the iid 23. At this time,
the cam follower 41 is moved from the lower end to thé
upper end of the caﬁ 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 of the
teeth 51' to engage an adiaéent tooth 51", as best
illustrafed in Figure 5. At thig stage, the driven
drum 5 is not driven to rotate due to the detent pawl
292 éf the ratchet mechanism and therefofe, 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 liad 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 about 45° to
driﬁe 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
extend outward of the cylinder 2 via the slots 24 to an
operative positisn, és shown by the phantom lines in

Figure 1. The lower hook ends 282 thus engage the

lower face of the engaging seat 7 adjacent to the

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

the hoisting machine, the modular form assembly 6 is
raised with the use of the anchoring device. -

After the modular form assembly 6 is moved-right
above a predetermined location; it is lowered to the
ground by the hoisting machine, as best illustrateg in
Figﬁre 13. At this time, the shaft 3 of the anchoring
device begins to descend frém its topmost position to
its bottommost position in a maﬁner as described
hereinbefore. Since the driven drum 5 is not rotated
as the driving drum 4 is .rotated in the first
direction, i.e. clockwise, tﬁe lower hook endé 282 of
the hook arms 28 remain in the opefative position, as
shown by the solid liné 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

‘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
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 manua;
connection and disconnection operations as taught in

the prior art.
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I CLAIM:
1. An anéhorihg device, cdmprising:

a hoilow cylinder having top and bottom ends, a
cylindrical wall interconnecting said top and bottom
ends, and a plurality of hook arms pivoted to said
cylindrical wall, each of said hook arms having é lower
hook end which is extendible outward at said bottom end-
to an operative position;

a biasing unit for retracting inward said lower
hook ends;

a shéft extending coaxially through said top end of
said.hollow cylinder and beiné movable axially relative
to said hollow cylinder between a topmost ﬁosition and
a bottommost position;

a cam mechanism connected to said shaft} and

a driven drum journalled on said shaft and having a
lower end adjacent to said hook arms, énd a plurality
of ciréumferentialiy spaced and radially projecting
push;members formed on said lower end thereof to push

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 éaid shaft so
as to index said push members relative to said hook
arms.

2. The anchoring device as claimed in Claim 1, wherein
said push members are provided-aﬁ régular intervals,

said intervals being equal to a distance between two
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adjacent ones of said hook arms, said driven drum
displacing é 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
said cam mechanism comprises a caﬁ-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 has”a connecting portion extehding
radially from said shaft, and an arcuate portion which
is spaced radially from said shaft, which extends
axially downward from said connectiﬁg-portion and which
is curved about the axis of said shaft, said arcuate

portion having a cam groove formed therein and inclined

- with respedt to an axial direction of said shaft.

5. The anchofing device as claimed in Claim 4, further
comprising é driving drum connected to said driven drum
and sleeved around said shaft, said cam follower being
mounted to said driving drum and being received
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 oppositehto
said first direction when said shaft is moved upwardly

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
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
formed on an upper end of said driven drum and a
spring-ldaded detent - pawl which is fixed to said
cylindrical wall of said hollow cylindef and which
engages one of said teéth.

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

comprising-é stop unit for preventing axial movement of

. 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
said upper and lower thrust 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 caﬁ plate, said lower thrust
member having a plurality of through bores for outward

extension of said hook arms.



