wo 2014/017926 A1 |10 OO0 OO0 OO

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

30 January 2014 (30.01.2014)

(10) International Publication Number

WO 2014/017926 Al

WIPOIPCT

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

International Patent Classification:
B25B 25/00 (2006.01) B65B 13/22 (2006.01)
B60P 7/08 (2006.01)

International Application Number:
PCT/NZ2013/000131

International Filing Date:
23 July 2013 (23.07.2013)

Filing Language: English
Publication Language: English
Priority Data:

601411 23 July 2012 (23.07.2012) NZ

Applicant: HTE HOLDINGS LIMITED [NZ/NZ]; Cad-
bury Road, Onekawa, Napier 4110 (NZ).

Inventor: DAVIDSON, Beau Fletcher; The Esplanade,
West Shore, Napier 4110 (NZ).

Agent: EVANS, Adrian John; Henry Hughes Ltd., PO
Box 356, 119-125 Willis Street, Wellington 6011 (NZ).

(84)

(81) Designated States (uniess otherwise indicated, for every

kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
Bz, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: CHAIN TENSIONING DEVICE

(57) Abstract: The invention relates to a chain tensioning
device for tensioning chain. The chain tensioning device com-
prises: a rotatable member adapted to be engagable with the
chain so that, when engaged thereto, rotation of the member
advances the chain in a direction to induce tension, wherein
said rotatable member is coupled to a toothed ratchet wheel;
an actuator means; a first pawl associated with the actuator
means and biased into contact with said ratchet wheel such
that, upon actuation, the actuator means rotates the ratchet
wheel in a first direction which causes a corresponding rota-
tion of the rotatable member and a resulting tension in the
chain; and a second pawl which engages with the ratchet
wheel to prevent rotation of the ratchet wheel in a second dir-
ection counter to said first direction and serves to inhibit the
release of tension in the chain.



WO 2014/017926 A1 |IIWAT 00N 000 TR OO

Published:
—  with international search report (Art. 21(3))



10

15

20

25

30

WO 2014/017926 PCT/NZ2013/000131

Chain Tensioning Device

This invention relates to a chain tensioning device and in particular, but not exclusively,
to a chain tensioning device for tensioning and/or tightening load anchorage chains used
in securing loads to load-carrying vehicles such as trucks, trailers, railway wagons or the

like.

Load anchorage chains are widely used in association with load-carrying vehicles to go
over the top of a load of freight or goods and hold the load in place in the load-carrying
space of such vehicles. Typically, one end of the load anchorage chain is fixed to a first
side of the vehicle and the other end of the load anchorage chain is releasably fastened by
a chain twitch (also known as a ratchet chain binder or load binder) on a second side of

the vehicle.

[

Because a chaih twitch is typically operated manually by a person standing in close
proximity to the device, these devices need to be used carefully because of the risk of
serious injury to the operator in the event that the chain is suddenly released from a high-

degree of tension.

Summary of the Invention

According to a first aspect of the invention, there is provided a chain tensioning device
for tensioning chain, the device comprising: a rotatable member adapted to be engagable
with the chain so that, when engaged thereto, rotation of the member advances the chain
in a direction to induce tension, wherein said rotatable member is coupled to a toothed
ratchet wheel; an actuator means; a first pawl associated with the actuator means and
biased into contact with said ratchet wheel such that, upon actuation, the actuator means
rotates the ratchet wheel in a first direction which causes a corresponding rotation of the
rotatable member and a resulting tension in the chain; and a second pawl which engages
with the ratchet wheel to prevent rotation of the ratchet wheel in a second direction

counter to said first direction and serves to inhibit the release of tension in the chain.
The chain is free at one end and fixed or locked at the other end.

The actuator means may be arranged to perform an indexing movement involving a
forward stroke in which the first pawl engages the teeth of the ratchet wheel and moves

the wheel forwards, and a backward stroke in which the first pawl moves in a reverse
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direction without engaging the teeth of the ratchet wheel. During the backward stroke the
ratchet wheel, and hence the rotatable member, are prevented from reverse movement by

the second pawl.

The actuator means may be operated either manually and/or automatically. For manual
operation, the actuator means may comprise a handle operable by an operator.
Additionally or alternatively, the actuator means may comprise an air ram or other

suitable mechanical actuator for automatic operation.

The rotatable member may comprise one or more toothed sprockets arranged to engage
with the chain. The sprocket or sprockets are preferably generally polygonal in shape, for
example, pentagonal or hexagonal. In one embodiment, the sprocket(s) are generally

hexagonal with a tooth extending from each of the six vertices.

Detailed Description of the Invention

Various embodiments of the chain tensioning device will now be described, by way of

example only, with reference to the accompanying drawings, in which:

Figure 1 is a see-through view of the chain tensioning device (shown in solid line)

mounted in an elbow of a generally U-shaped log bolster (shown in dashed line),
Figure 2 is an exploded view of the chain tensioning device of Figure 1,

Figure 3 is a longitudinal cross-section view of the chain tensioning device of Figure 1,
Figure 4 is an exploded view of an alternative construction to Figure 1,

Figure 5 is an exploded view of a further alternative construction to Figure 1, and
Figure 6 is a perspective view of the chain tensioning device of Figure 5.

As shown in the drawings, the chain tensioning device, shown generally as 1, is for
tensioning chain, the device comprising: a rotatable member 9 adapted to be engagable
with the chain so that, when engaged thereto, rotation of the member advances the chain
in a direction to induce tension, wherein said rotatable member is coupled to a toothed
ratchet wheel 12; an actuator means 16; a first pawl 17 associated with the actuator
means and biased into contact with said ratchet wheel such that, upon actuation, the

actuator means rotates the ratchet wheel in a first direction which causes a corresponding
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rotation of the rotatable member and a resulting tension in the chain; and a second pawl
26 which engages with the ratchet wheel to prevent rotation of the ratchet wheel in a
second direction counter to said first direction and serves to inhibit the release of tension

in the chain.

The chain tensioning device 1 is designed to allow a load anchorage chain which is fixed
at one end and free at the other end to be tightened around a load of freight or goods, for
example, timber logs or metal pipes. In this manner, the load can be secured to a load

carrying vehicle, for example a truck trailer or railway wagon, for transport.

As depicted in Figure 1, the chain tensioning device 1 may be mounted in an elbow of a
generally U-shaped log bolster 2 for use on a trailer of a logging truck. However, it will
be appreciated that the chain tensioning device is not limited to placement on a bolster

and could be mounted in any suitable support surface.

With reference to the embodiment illustrated in Figures 1-3, the chain tensioning device 1
includes a longitudinally elongated, hollow, cylindrical axle 3 in which axle stubs 4 and 5
are partially inserted at either end such that a portion of each axle stub protrudes out from
the axle. The axle stubs are securely fastened to the axle by means of roll pins 6 and 7
inserted through aligned apertures in the axle stub and the axle. The two axle stubs 4 and
5 are identical and each has a cylindrical portion to engage with the cylindrical hollow
bore of the axle and an externally threaded portion to engage with an internally threaded
locking nut 11, such as a nylock nut. A longitudinally elongated, hollow, cylindrical
support tube 28 surrounds the axle and is affixed to the bolster 2 or other support surface.
The support tube is sized such that the axle can rotate within the stationary support tube.
The axle, axle stubs and the support tube may be made of any suitable metal or alloy,

such as steel.

At one end of the axle 3, an annular wear washer 25, which may be made of nylon or any
other suitable material, is mounted onto the axle stub 5 and rests on the rim shoulder of
the axle. This serves as a support for other parts. A ratchet handle 16 is then mounted on
the axle stub 5 so that it rests on the washér 25. The ratchet handle includes a handle
portion capable of being griped by the hand of an operator and a circular aperture sized to
receive the axle stub 5. The ratchet handle is capable of being rotated either clockwise or
anti-clockwise about the axle stub 5 by the operator. For greater safety, the ratchet

handle is also capable of being rotated either clockwise or anti-clockwise about the axle

3
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stub 5 by an air ram or other suitable mechanical actuator for automatic operation. A
stroke adjustor plate 20 is attached to the ratchet handle to enable an air ram (not shown)
to apply continuous ratchet winding tension to the device. The stroke adjustor plate
includes a bolt 21 fitted with a first nut and a second locking nut, both nuts shown as 22.
The ratchet handle and the stroke adjustor plate are both preferably made of Domex®

steel but may be made of any other suitable metal or alloy.

A cylindrical ratchet wheel 12 having asymmetric teeth is mounted on the axle stub 5 and
rests on an annular shim 13. A first pawl 17 is pivotally attached to the ratchet handle 16
by a bolt 19 with a washer 18. The ratchet wheel and the pawl are both preferably made
of Hardox® steel but may be made of any other suitable metal or alloy. The pawl 17 has
one or more teeth corresponding to the teeth on the ratchet wheel 12. The teeth on the
pawl are biased into engagement with those on thg_e ratchet wheel by a compression spring
24 bearing against a cylindrical rod 23 which i's mounted in a channel in the ratchet
handle 16. The position of the cylindrical rod in the channel can be adjusted in order to
ensure the compression spring provides the correct amount of bias to the pawl. The

cylindrical rod may be made of steel or any other suitable metal or alloy.

The teeth on the ratchet wheel 12 and the first pawl 17 are shaped so that when the
ratchet handle 16 is rotated anti-clockwise in Figure 1 the teeth on the pawl and the
ratchet wheel engage firmly, whereby the ratchet handle causes corresponding rotation of
the ratchet wheel and the axle 3. In contrast, clockwise rotation of the ratchet handle 16
causes the teeth on the pawl 17 to disengage and ride over the teeth on the ratchet wheel

12.

Mounted onto the axle stub 5 and resting on the ratchet wheel 12 is the first of a pair of
annular toothed sprockets 9, the two sprockets being separated from each other by an
annular spacer 10. The sprockets of the illustrated embodiment each have a generally
hexagonal shape with a tooth extending from each of the six vertices. A generally
polygonal shape, such as a pentagon or hexagon, is preferred to a circular shape because
the chain can lie flat on the sprocket and, consequently, there is a decreased risk that the

chain may dislodge from the sprocket, for example, during transit of the vehicle.

The teeth on the sprockets 9 are arranged to engage with apertures within the load
anchorage chain. Thus, anti-clockwise rotation of the ratchet handle 16 causes the chain

sprockets 9 to advance the engaged chain in a direction to induce tension in the chain.

4
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The sprockets are préferably made of Domex® steel but may be made of any other

suitable metal or alloy.

To inhibit the release of tension in the chain, a second pawl 26 is pivotally mounted atop
a spacer 27 on the bolster 2 or other support surface. The pawl 26 has one or more teeth
corresponding to the teeth on the ratchet wheel 12. The second pawl 26 is preferably
made of Hardox® steel and the spacer 27 is preferably made of Domex® steel but both

may be made of any other suitable metal or alloy.

At the other end of the axle 3 an annular wear washer 8, which may be made of nylon or
any other suitable material, is mounted onto the axle stub 4 and rests on the rim shoulder
of the axle. This is followed by a pair of annular toothed sprockets 9, the two sprockets
being the same as those described above and separated from each other by an annular
spacer 10. The aforesaid parts are clamped into place by an internally threaded locking
nut 11, such as a nylock nut. A grease nipple 14 fits onto the end of the axle stub 4 so as

to allow lubrication of the axle 3 inside the support tube 28.

When not in use, the ratchet handle 16 is prevented from rotation by the engagement of
the first pawl 17 with the ratchet wheel 12. The ratchet wheel is itself prevented from

rotation by the second pawl 26.

The ratchet handle 16 is arranged to perform an indexing movement involving a forward
stroke in which the first pawl 17 engages the teeth of the ratchet wheel 16 and moves the
wheel forwards, and a backward stroke in which the first pawl moves in a reverse
direction without engaging the teeth of the ratchet wheel. During the backward stroke the
ratchet wheel, and hence the toothed sprockets 9, are prevented from reverse movement
by the second pawl 26. Thus, the ratchet handle may be reciprocated back and forth so as
to rotate the ratchet wheel in steps, thereby causing rotation of the toothed sprockets and
resulting in tension in the chain. In order to release the tension in the chain, the second
pawl can simply be pivoted out of engagement with the ratchet wheel with the rate of

release of tension being safely controllable by means of the ratchet handle. -

In an alternative embodiment shown in Figure 4, the axle 3 only contains a single axle
stub 5 at one end of the axle 3 and, apart from an annular retainer 29, does not have any

further parts at the other end of the axle. In this illustrated embodiment, the chain
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tensioning device 1 is mounted in a belly cylinder mount and the device includes a spring

holder 30 to hold the second pawl 26 engaged with the ratchet wheel 12.

In a further embodiment shown in Figures 5 and 6, the ratchet handle 16 is divided into
two parts 16a and 16b positioned on either side of the toothed sprocket 9. Diving the
handle into two parts improves strength and durability as it removes the twisting action
associated with a one-piece handle. The two parts of the ratchet handle are held together

by a pair of steel side plates, namely, a drive side plate 31 and a handle side plate 32.

A spacer element 33 is partially inserted fhrough an aperture on either side of the second
pawl 26 in order to prevent the second pawl from being pinched when the chain
tensioning device is constructed. The second pawl is capable of pivoting on the spacer

elements. The addition of a chain guide 34, bolt retainer 35, first pawl retainer 36, screw

¢ 18 and lever stop pin 38 complete the chain tensioning device shown in this embodiment.

While some preferred aspects of the invention have been described by way of example, it
should "be appreciated that modifications and/or improvements can occur without

departing from the scope of the invention as set out in this specification.

The terms comprise, comprises, comprising, or comprised, if and when used herein,

should be interpreted non-exclusively, that is, as conveying “consisting of or including”.
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Claims

1. A chain tensioning device for tensioning chain, the device comprising: a rotatable
member adapted to be engagable with the chain so that, when engaged thereto, rotation of
the member advances the chain in a direction to induce tension, wherein said rotatable
member is coupled to a toothed ratchet wheel; an actuator means; a first pawl associated
with the actuator means and biased into contact with said ratchet wheel such that, upon
actuation, the actuator means rotates the ratchet wheel in a first direction which causes a
corresponding rotation of the rotatable member and a resulting tension in the chain; and a
second pawl which engages with the ratchet wheel to prevent rotation of the ratchet
wheel in a second direction counter to said first direction and serves to inhibit the release

of tension in the chain.

2. The chain tensioning device according to claim 1, wherein the chain is free at one

end and fixed or locked at the other end.

3. The chain tensioning device according to claims 1 or 2, wherein the actuator
means is arranged to perform an indexing movement involving a forward stroke in which
the first pawl engages the teeth of the ratchet wheel and moves the wheel forwards, and a
backward stroke in which the first pawl moves in a reverse direction without engaging

the teeth of the ratchet wheel.

4. The chain tensioning device according to claim 3, wherein during the backward
stroke the ratchet wheel, and hence the rotatable member, are prevented from reverse

movement by the second pawl.

5. The chain tensioning device according to any one of claims 1 to 4, wherein the

actuator means may be operated either manually and/or automatically.

6. The chain tensioning device according to claim 5, wherein for manual operation,

the actuator means may comprise a handle operable by an operator.

7. The chain tensioning device according to claims 5 or 6, wherein the actuator
means comprises an air ram or other suitable mechanical actuator for automatic

operation.
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8. The chain tensioning device according to any one of claims 1 to 7, wherein the
rotatable member comprises one or more toothed sprockets arranged to engage with the

chain.

9. The chain tensioning device according to claim 8, wherein the sprocket or

sprockets are generally polygonal in shape.

10.  The chain tensioning device according to claim 9, wherein the sprocket or

sprockets are generally hexagonal with a tooth extending from each of the six vertices.
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Figure 3
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