
Side-loading ratchet device

Field of the Invention

The invention relates to a ratchet device and in particular a ratchet device for use in

securing a load with a strap.

Background

Ratchet devices are commonly used with straps for the purpose of securing a load onto a

vehicle deck, floor or platform. Typically to secure a load, one end of the strap is anchored

to a fixed point on one side of the deck, floor or platform with the balance of the strap

being arranged over or around the load and passed to the other side of the deck, floor or

platform where it is secured by the ratchet device. Alternatively, one end of the strap may

be coupled to the load, with the other end of the strap secured by the ratchet device.

In the case of a truck, the end of the strap will typically be anchored to the deck or to a rub

rail. The unanchored end of the strap is fed through the ratchet device by threading the

strap through a spool of the device until it is held reasonably taut over the load. It can be

difficult and time consuming to thread a length of strap longitudinally through the spool.

Only once the unanchored end of the strap has been fed through the spool, can the ratchet

mechanism of the device be engaged.

Generally the strap is pulled through the spool using one hand while the user attempts to

keep sufficient tension on the anchored end of the strap with their other hand to maintain

the strap taut. Similarly, when releasing the strap, sufficient tension must be maintained on

the anchored end so the ratchet can unwind freely. This sometimes necessitates walking

backwards from the vehicle or platform while holding the tensioned strap and may take

some distance depending on the overall length of the strap engaged with the spool. Such

movement is not ideal when working in confined spaces such as unloading bays or roads

and may result in a person walking into a fixed object or an oncoming vehicle.

It is an object of at least preferred embodiments of the present invention to provide an

improved ratchet device into which a strap can be quickly and easily loaded or unloaded, or

to at least provide the public with a useful alternative.



Summary of the Invention

In accordance with an aspect of the present invention, there is provided a ratchet device

for a strap, the ratchet device comprising: a body having a side member; and a spool having

a side rotatably supported by the side member and a ratchet wheel fixed thereto; wherein

the body further comprises a member moveable between an open position in which the

other side of the spool is exposed to enable a strap to be laterally loaded into the spool

from the exposed side of the spool and laterally unloaded from the spool, and a closed

position in which said lateral loading and unloading are prevented.

This arrangement enables the strap to be laterally loaded and unloaded, without having to

feed the strap in its entirety from one end.

In an embodiment, the spool comprises a hub, and a slot extends into the hub from the

exposed side of the spool so that the strap can be fed into the slot sideways. Preferably,

the hub is configured such that the strap can be fed into the slot sideways without bending

the strap across its width.

In an alternative embodiment, rather than having a slot extending into the hub of the spool

from the exposed side, a retaining feature may be provided on the spool, so part of the

strap can be inserted between the retaining feature and the hub for initial winding after

being loaded in a lateral direction into the spool between the retaining feature and the hub

from the exposed side of the spool. The retaining feature may be any suitable form, such

as an arm that is fixed to the ratchet wheel and extends substantially parallel to the hub for

example. In that embodiment, the hub may be substantially solid.

The hub of the spool may comprise a single integrally formed component comprising the

hub and the ratchet wheel fixed thereto. Alternatively, the hub of the spool may comprise

a plurality of separate hub components that are fixed relative to each other to rotate

together relative to the body. In an embodiment, the hub of the spool comprises two

separately formed hub components that form the slot therebetween.

In an embodiment, a rotatable spacer is rotatably mounted to the moveable member, and is

configured to couple with said other side of the spool when the moveable member is in the



closed position to support said other side of the spool, to minimise compression of the

strap between the plurality of hub components under load. A portion of the rotatable

spacer may be configured to engage in said slot. Alternatively, a cavity may be positioned

at said other side of the spool proximate to the slot, and a portion of the rotatable spacer

may be configured to engage said cavity. The rotatable spacer may also assist with

preventing the moveable member from opening.

In an embodiment, a spacer housing is fixed to the moveable member, with the rotatable

spacer rotatably mounted to the spacer housing.

In an embodiment, a biasing device is provided between the rotatable spacer and the

moveable member or spacer housing, to maintain the rotatable spacer on a desired

orientation to couple with the spool as the support member is moved to the closed

position. Preferably, the biasing device comprises a spring washer.

In an embodiment, the spool comprises two ratchet wheels positioned at or adjacent the

side of the spool that is rotatably supported by the side member of the body, the ratchet

wheels configured to rotate with the spool. Preferably, one ratchet wheel is positioned on

either side of the side member of the body.

The ratchet wheel(s) may be integrally formed with the remainder of the spool.

Alternatively, the ratchet wheel(s) may be formed separately from the remainder of the

spool and fixed to the hub of the spool to rotate together relative to the body. In the

embodiment comprising two separately formed ratchet wheels wherein the hub of the

spool comprises two separately formed components, the spool may further comprise a

plurality of pins to hold the spool assembly together.

In an embodiment, the device further comprises a lock for locking the moveable member

in the closed position. The device may comprise a resistance pawl mounted to the body to

resist unwinding of the spool, wherein part of the resistance pawl forms part of the lock.

The resistance pawl may be configured such that when the resistance pawl engages the

ratchet wheel the lock is in a locking configuration, and when the resistance pawl is

disengaged from the ratchet wheel the lock is in an unlocked configuration.



The resistance pawl is preferably biased into engagement with the ratchet wheel.

The device may comprise a ratchet drive arm to drive movement of the spool, wherein the

ratchet drive arm is moveable relative to the body between a closed position and an

unlocked position, and wherein the ratchet drive arm is configured to disengage the

resistance pawl from engagement with the ratchet wheel, and thereby move the lock to the

unlocking configuration, when the ratchet drive arm is moved to the vmlocked position.

The ratchet drive arm may comprise two tines separated by spacers and a ratchet drive

pawl housed between the tines.

In an embodiment in which the spool comprises two ratchet wheels positioned at or

adjacent the side of the spool that is rotatably supported by the side member of the body,

wherein one ratchet wheel is positioned on either side of the side member of the body, one

tine may be positioned adjacent each ratchet wheel, on a side of the respective ratchet

wheel opposite the side member of the body.

The device may comprise a release member for disengaging the ratchet drive pawl from the

ratchet wheel. In an embodiment, the ratchet drive arm can only be moved to the

unlocked position when the ratchet drive pawl is released by the release member.

In an embodiment, the moveable member is configured as a support member and supports

said other side of the spool when the moveable support member is in the closed position.

The spool may have a rounded profile at said other side, to assist with moving the

moveable support member to the closed position. The spool may comprise grooves for

receiving part of the movable support member when in the closed position.

The body may comprise at least one guide for guiding movement of the moveable support

member into the closed position. In an embodiment, the body comprises two spaced apart

guides, with each guide supporting a respective portion of the moveable support member

when in the closed position, to help minimise twisting of the spool in use.



The moveable member may be pivotably mounted to the body about an axis substantially

parallel to a rotational axis of the spool member. Alternatively, the moveable member may

be slidably mounted to the body. In a preferred embodiment, the moveable member is

pivotably mounted to the body about an axis substantially perpendicular to a rotational axis

of the spool.

In an embodiment, the ratchet device is portable and reusable.

In accordance with a second aspect of the present invention, there is provided the use of a

ratchet device as outlined in relation to the first aspect above, to secure a load on a vehicle

or platform. The vehicle could be any suitable type, such as a truck, boat, aircraft, or

container for example. In an embodiment, the ratchet device is used with a strap to initially

secure the load, and an additional like ratchet device is used to provide additional tension

to the strap after the strap is in place.

The term "comprising" as used in this specification means "consisting at least in part of.

When interpreting each statement in this specification that includes the term "comprising",

features other than that or those prefaced by the term may also be present. Related terms

such as "comprise" and "comprises" are to be interpreted in the same manner.

The invention consists in the foregoing and also envisages constructions of which the

following gives examples only.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be more clearly understood from the following description of a

preferred embodiment thereof, which is given by way of example only, with reference to

the accompanying drawings, in which:

Figure 1 is a perspective view from below of a load securement ratchet device in

accordance with a first embodiment of the present invention, with the ratchet drive arm in

an unlocked position;

Figure 2 is a perspective view from above of the ratchet device of Figure 1;

Figure 3 is a perspective view from above of the ratchet device of Figure 1, with the

ratchet drive arm in a closed position;



Figure 4 is a perspective view of the spool of the ratchet device of Figure 1;

Figure 5 is a perspective view from above of the ratchet device of Figure 1, with

one member of the ratchet drive arm not shown so the drive pawl is clearly visible;

Figure 6 is a side perspective view of the ratchet device of Figure 1, showing an

eccentric portion on the ratchet drive arm to disengage the resistance pawl and release a

support member lock;

Figure 7 is a perspective view from above of the ratchet device of Figure 1, with the

support member in an open position so a strap can be laterally loaded into the spool from

an exposed side of the spool;

Figure 8 is a plan view from above of the ratchet device in the configuration of

Figure 7;

Figure 9 is a perspective view from above of the ratchet device in the configuration

of Figure 7, showing the initial loading of the strap into the spool;

Figure 10 is another perspective view from above of the ratchet device in the initial

loading configuration of Figure 9, with one member of the ratchet drive arm not shown so

the drive pawl is clearly visible;

Figure 1 is a perspective view from above after initial loading of the strap into the

ratchet device, and with the support member in a closed position to support the side of the

spool;

Figure 12 is a perspective view from above with the ratchet drive arm being used to

wind the strap on the spool, showing the strap partly wound on the spool;

Figure 3 is a perspective view from above corresponding to Figure 12, but from

the other side;

Figure 14 is a perspective view from above similar to Figure 13, but with one tine

of the ratchet drive arm removed to show the drive pawl engaged with the ratchet wheel;

Figure 1 is a perspective view from above of a load securement ratchet device in

accordance with a second embodiment of the present invention;

Figure 16 is a perspective view from above of the other side of the ratchet device

of Figure 15;

Figure 7 is a view from above of the ratchet device of Figure 15, with the ratchet

device arm in an unlocked position and the support member in an open position;

Figure 18 is a view from above of the ratchet device of Figure 15, with the ratchet

drive arm and the support member in a closed position;



Figure 1 is a view of the spool of the embodiment of Figure 15;

Figure 20 is a side view of part of the two-part hub of the spool of Figure 1

showing a cavity for coupling with a rotatable spacer;

Figure 2 1 is a view of one hub component of the two-part hub of Figure 20,

showing a respective portion of the cavity;

Figure 22 is a view of one of the ratchet wheels of the spool of Figure ;

Figure 23 is a view of the rotatable spacer and spacer housing that mounts the

rotatable spacer to the movable support member in the embodiment of Figure 5; and

Figure 24 is a detail view of the rotatable spacer component of the embodiment of

Figure 15.

DETAILED DESCRIPTION

Referring to figures 1 to 14, there is illustrated a reusable side-loading load securement

ratchet device according to a first embodiment the invention, indicated generally by the

reference numeral 1. The ratchet device is suitable for use in tightening a strap to secure a

load. Such a strap, in general, is arranged over or around the load to be secured before

being tightened at one end by means of the ratchet device. Alternatively, an end of the

strap can be secured to the load and the other end of the strap tightened by means of the

ratchet device. In yet another alternative, the ratchet device may be attached to the load to

be secured, and one end of a strap connected to an anchor point, with that other end of the

strap tightened by the ratchet device.

The strap could be any type of strap, strop, or other flexible elongate member that is

suitable for supporting the load in combination with the ratchet device, such as a tie-down

strap for example. The strap will typically, although not always, have a widthwise

dimension that is larger than its depth dimension.

Preferably, the ratchet device and strap will be suitable for securing an industrial load such

as equipment being transported on a vehicle or platform, for example.

The ratchet device 1 comprises a body 5 having a base 7 and a pair of oppositely disposed

side members 9 and 11 extending upwardly from the base. A transverse member 13, which

in the form shown comprises a sleeve, extends between the side members 9, . The



transverse member 13 acts as a support to receive a strap element or other device for

coupling the body of the ratchet device to a support. As shown in Figures 9- , a strap

element 15 is secured to the transverse member 13. In the form shown, the strap element

1 is typically of short length and includes a coupling 17, such as a hook or catch, at its free

end for coupling the ratchet device to a rail or load anchor (not shown) of a securing deck

or platform (also not shown). An example of a suitable load anchor is described in US

patent number 7,811,036. The contents of that specification are incorporated herein in

their entirety by way of reference, and that specification shows and describes just one of

the environments that would be suitable for use of the device of the present invention.

The strap element could have any other suitable configuration. A hook member may be

provided on, or instead of, coupling 7 to couple the strap element 5 to the load anchor.

As another alternative, part of the body may be secured directly to an anchor point on a

vehicle or platform, and strap element 15 and coupling 17 may not be used.

A spool 1 is rotatably mounted on the body 5 through an aperture in the side member 9.

The spool 19 is rotatable relative to the body 5 about a rotation axis RA. The spool 19 has

a ratchet wheel 2 1 fixedly attached at or toward one side 19a, and two hub portions 23a,

23b extending therefrom. The ratchet wheel has angled teeth that are suitable for driving

by a drive pawl in one direction, but which enable the drive pawl to pass over the teeth in

the opposite direction.

A slot 25 is defined between the two hub portions 23a, 23b, with the slot 25 being coaxial

with the axis of rotation RA of the spool so as to extend pardy across the middle of the

spool. The slot is open to the side 19b of the spool opposite to the ratchet wheel, and

extends into the spool for about 80% of the width of the spool. The slot is for receipt of

part of a strap element to be tightened, as will be described below.

Each hub portion 23a, 23b has an arcuate slot 27a, 27b provided adjacent its end opposite

the ratchet wheel. The end 29a, 29b of each hub portion opposite the ratchet wheel is

rounded, so that side 9b of the spool has a rounded profile.



The ratchet device 1 also includes a ratchet drive arm 31 with a proximal end 31a that is

rotatably coupled about the ratchet wheel 2 1 of the spool. The drive arm is moveable

relative to the body between a fully open unlocked position (e.g. Figure 1) in which a drive

pawl 39 on the drive arm does not engage the ratchet wheel 2 1 and in which the drive arm

extends from the body, and a closed position (e.g. Figure 3) in which the drive pawl 39 on

the drive arm engages the ratchet wheel 2 1 and in which the drive arm is positioned

adjacent the body. The drive arm 31 is also moveable between a plurality of intermediate

positions in which the drive pawl engages the ratchet wheel, one of which is shown in

Figure 12.

A distal end 31b of the drive arm 31 has a transverse member 33 that acts as a handle for

grasping by a user. The drive arm 31 has a pair of spaced apart tines 35a, 35b that form a

main body of the drive arm. The handle 33 may extend from both sides of the main body

of the drive arm, to minimise any twisting of the ratchet wheel by the handle. Tines 35a,

35b have coaxial apertures 37a, 37b and recesses 38a and 38b. The side 19a of the spool

extends through the aperture 37a in the plate 35a, and the hub portions 23a, 23b of the

spool extend through aperture 37b in the plate 35b. The ratchet wheel 2 1 of the spool 19

is positioned between the two tines 35a, 35b of the drive arm. Part of the side member 9 is

positioned between the ratchet wheel 2 1 and the plate 35b, with the hub portions 23a, 23b

of the spool extending through the aperture in the side member 9 to rotatably mount the

spool to the body.

As shown in Figure 5, the drive arm 3 1 has a drive pawl 39 positioned between the tines

35a, 35b. The drive pawl 39 is adjustable relative to the tines 35a, 35b in the longitudinal

direction of the drive arm. The end of the drive pawl 39 proximal the spool is slidably

mounted in slots 35a', 35b' in the tines 35a, 35b. First 4 1 and second 43 spacers extend

between the side tines 35a, 35b. A biasing device 45 which, in the form shown, is a torsion

spring is mounted on the first spacer 4 1 and biases the drive pawl 39 into engagement with

the ratchet wheel.

A drive pawl release arrangement is provided which includes a transverse release lever 47

which is connected to or is part of the end of the drive pawl 39 distal the ratchet wheel and

extends through a slot in the plate 35b of the body. As shown in Figure 3, a user can pull



the release lever 47 in a release direction RD away from the ratchet wheel 2 1 and toward

the handle 33, to disengage the drive pawl from the ratchet wheel 21. When the user

releases force from the release lever 47, the biasing device 45 will drive the drive pawl 39

back into engagement with the ratchet wheel 2 .

A resistance pawl 51 is pivotably mounted to the base 7 of the body through a pivot pin 53.

A ratchet wheel-engaging end 54 of the resistance pawl 51 extends through an elongate slot

9' of the side member 9 and is biased into engagement with the ratchet wheel 2 1 by a

biasing device 57. In the form shown, the biasing device is a torsion spring.

The drive arm 31 can be moved to and fro from the closed position of Figure 3 and

through the intermediate positions, without using the transverse release lever 47 to

disengage the drive pawl 39. A stop 9a, shown in Figure 3, is provided on side member 9.

The stop 9a is contacted by the drive pawl 39 and prevents the drive arm from being

moved beyond the outermost intermediate position to the unlocked position of Figure 1.

To move the drive arm 31 to the unlocked position of Figure 1, the user must pull on

release lever 47 so that the drive pawl 39 disengages from the ratchet wheel and clears the

stop 9a.

As can be seen most clearly in Figure 7, side member 11 of the body is shorter than side

member 9. Side member 11 terminates at a position short of the spool hub portions 23a,

23b. The side member has upper and lower guide elements 11a, lib at or adjacent its free

end, with the guide elements projecting in a direction opposite to side member 9. The side

member 1 also has an elongate slot 11' positioned adjacent its free end.

A moveable member comprises an arm 6 1 that is pivo tally mounted to the body 5 through

a hinge 63. The hinge 63 is secured to side member 1 by a bolt 14 that extends through

the transverse sleeve 13. The hinge comprises a plate held by the bolt, which plate has an

arcuate portion 63a to receive part of the moveable arm. A portion of the plate opposite to

the bolt end of the plate has a projection 63b that extends into an aperture in the body.

The projection 63b keys the plate and thereby the pivot axis of the moveable arm 61 to the

body, so the moveable arm remains in a correct alignment.



Preferably, the moveable arm 61 is configured as a support arm, and is moveable between a

closed position (shown in Figures 1-3 for example) in which it supports side 19b of the

spool 19 and an open position (shown in Figures 7-10 for example) in which the same side

19b of the spool 19 is exposed to allow the strap 16 to be laterally loaded into the spool

from the exposed side 19b of the spool. The moveable support arm 6 1 together with side

member 11 form a side of the body opposite to side member 9.

An end of the moveable support arm 6 1 opposite to the hinge 63 has an aperture 65

through which the side 19b of the spool 19 is received when the moveable support arm 6 1

is in the closed position. The rounded profile at the exposed side 19b of the spool 19

facilitates easy movement of the side 19b of the spool through the aperture 65 as the

moveable support arm 6 1 is moved to the closed position.

The arcuate slots 27a, 27b in the hub portions 23a, 23b form a substantially annular recess

in which an edge of the aperture 65 of the moveable support arm 61 sits when in the

closed position. When the moveable support arm 6 1 is moved to the closed position, an

edge of the aperture 65 of the moveable support arm will be positioned at least in the

recess 27a of the hub portion 23b that is positioned furthest from the pivot of the

moveable support arm 61. The edge of the aperture 65 preferably clicks into engagement

with the recess 27a as the moveable support arm is moved to the closed position. As the

spool is rotated, the recesses on the other hub portion 23b will move into contact with the

edge of the aperture spaced furthest from the pivot of the moveable support arm 61. The

moveable support arm thereby applies a pulling force on end 1 b of the spool toward the

transverse member 3 of the body, to stabilise and support the spool in use.

In an alternative configuration, the moveable support arm 6 1 may interact with end 19b of

the spool to apply a pushing force on the end 1 b of the spool in a direction away from the

transverse member 13 of the body, when the moveable support arm 61 is in the closed

position. In yet another configuration, both recesses 27a, 27b of the hub portions 23a, 23b

of the spool engage with the aperture 65 of the moveable support arm concurrendy, when

the moveable support arm is in the closed position. In yet another configuration, the

moveable support arm 61 may be a relatively loose fit with the end 19b of the spool, so as

to substantially prevent the spool from twisting when the spool is being used to wind a



strap element onto the spool. In an alternative configuration, the moveable arm or

member may not physically engage with the end 19b of the spool but may be positioned

immediately adjacent the end 19b of the spool when in the closed position, to prevent the

strap being removed in a lateral direction from the spool.

The upper and lower guide elements 11a, lib guide movement of the moveable support

arm 61 into the closed position. The support arm 61 has upper and lower recesses 61a,

61b that receive the guide elements. The guide elements 11a, lib also help to restrict

movement of the support arm 61 when in the closed position and the ratchet device is in

use, to take loading and support the side 19b of the spool and prevent twisting of the spool

relative to the body in use.

The device 1 also has a lock for locking the moveable support arm in the closed position.

The end of the resistance pawl 5 1 opposite to the ratchet wheel-engaging end 54 comprises

a locking member 55 which is generally hook shaped and extends through a slot 1 ' in the

side member 11 and a slot 6 in the moveable support arm 61 which aligns with the slot

1' when the moveable support arm 6 1 is in the closed position against the side member

11. The hook 55 is oriented in a direction toward the hinge 63, and is biased in that

direction as a result of the configuration of the pivot 53 and spring 57 acting on the

resistance pawl. The hook shaped locking end 55 of the resistance pawl 5 locks the

moveable support arm 61 in the closed position when the resistance pawl 51 is engaged,

and unlocks the moveable support arm 6 1 when the resistance pawl 51 is disengaged.

The recesses 38a, 38b of the ratchet drive arm 3 1 abut against the ratchet wheel-engaging

end 54 of the resistance pawl 51 when the ratchet drive arm 3 1 is in the closed position.

This prevents the resistance pawl 51 from being disengaged from the ratchet wheel. Thus,

the hook shaped locking member 55 cannot be unlocked to release the moveable support

arm 61 when the ratchet drive arm 31 is in the closed position shown in Figure 3, because

part of resistance pawl 5 1 will be positioned in recesses 38a, 38b. This is the position that

the ratchet device will be placed in once the load is secured (such as during transport of the

load).



When the drive arm 31 has been moved outwardly from the position shown in Figure 3 to

one of the intermediate positions, the recesses 38a, 38b will clear the resistance pawl 51.

The user can then, if they wish, manually apply force to the resistance pawl 51 against the

spring bias, so that the resistance pawl 5 1 disengages the ratchet wheel and the locking

member 55 moves to the unlocked position. That unlocks the moveable support arm 61,

to expose end 19b of the spool so the spool can be loaded or unloaded from the side.

The user need not apply manual force to the resistance pawl 5 1 in the manner described

above to unlock the moveable support arm 61. As can be seen in Figure 6 for example, at

least one of the tines 35a, 35b of the drive arm 31 is provided with an eccentric portion 36a

that pushes ratchet wheel-engaging end 54 of the resistance pawl 5 1 out of engagement

with the ratchet wheel 2 1 against the spring bias when the drive arm 3 1 is in the unlocked

position. It can be seen from Figure 6 that the tine 35a has a region around the aperture

housing end 19a of the spool that has a relatively small constant dimension 36b. That

region engages with the ratchet wheel in the closed and intermediate positions of the drive

arm 31. In each of those positions, the resistance pawl 5 1 will be engaged with the ratchet

wheel 21, unless the user manually applies force to the resistance pawl 51 to disengage the

resistance pawl from the ratchet wheel.

Eccentric portion 36a has a larger dimension than region 36b. Because the resistance pawl

51 is pivoted to the body, when the drive arm 3 1 is moved to the unlocked position to

disengage the resistance pawl 5 1 from the ratchet wheel 21, that movement automatically

causes the locking member 55 of the resistance pawl to move to the unlocked position

from its locking position so the moveable support arm 61 can be opened. Preferably, the

drive pawl 39 engages with a notch 9b (Figure 3) in side member 9 when the drive arm 3 1

is in the unlocked position, so that the user needs to pull on transverse release lever 47 to

move the drive arm 31 back into the closed position or one of the intermediate positions.

The outer surface 55' of the hook member 55 is curved and angled so that if the resistance

pawl 51 is not being physically moved against the bias of the spring 57 into the disengaged

position when the moveable support arm 61 is being closed, the moveable support arm will

override the spring 57 and temporarily move the hook member 55. The spring 57 will then

bias the hook member 55 to lock the support member 61 in the closed position.



The ratchet device 1 will now be described in use with reference to Figure 25.

The strap 15 will be connected to the transverse member 3 of the body 5, and the

coupling 7 will be coupled to a suitable anchor point such as a load anchor on a vehicle V.

The other strap 16 will initially be separate from the ratchet device 1, and its coupling 18

will be coupled to a suitable support member on the other side of a load to be secured,

such as a load anchor on a vehicle. A hook member may be provided on, or in place of,

coupling 18. The balance of the strap 16 will be arranged over or around the load to be

secured by the ratchet device 1. Alternatively, one of the straps can be connected to the

load to be secured. The user will move the ratchet device into the position shown in

Figure 7 by pulling on lever 47 and moving the drive arm 31 outwardly to the unlocked

position, which will cause the resistance pawl 5 1 to disengage from the ratchet wheel and

unlock the moveable support arm 61, which enables the moveable support arm 6 1 to be

moved to the open position.

A portion of strap 16 is then loaded in a lateral direction L which corresponds to a

widthwise direction of the strap into the spool 19 from its exposed side 19b. Because the

slot 25 of the spool 1 is open to the exposed side of the spool, the strap can be fed into

the slot 25 laterally without having to feed the strap in its entirety from one end or bending

the strap across its width.

The moveable support arm 6 1 is then returned to the closed position. The user will then

pull on release lever 47 so the drive pawl 39 will clear the notch 9b in the side member 9 of

the body, to enable the drive arm 3 1 to be returned to the closed position or one of the

intermediate positions. As the drive arm is moved from the unlocked position, the spring

bias on the resistance pawl 51 will cause the resistance pawl to reengage with the ratchet

wheel 2 1 and the locking member 55 to return to the locking position. The locking

member 55 locks the moveable support arm 61 in the closed position, as shown in Figure

1 . The closed moveable support arm 61 prevents the strap from either falling out of the

slot 25 and/ or off the side 19b of the spool 19 when there is t e or no tension on the

strap 16.



As shown in Figure 12 and 13, the strap 6 can then be wound onto the spool 1 by

moving the drive arm 31 to and fro between the closed and intermediate positions, in a

winding direction W in which the drive pawl 39 causes the spool to turn and wind the strap

16 onto the spool, and a ratcheting direction R in which the drive pawl passes over the

teeth of the stationary ratchet wheel 21. When the drive pawl 39 rotates the spool when

the drive arm 3 is being moved in the winding direction W, the resistance pawl 5 1 passes

over the moving teeth of the turning ratchet wheel 21. When the drive pawl passes over

the teeth of the stationary ratchet wheel when the drive arm 3 1 is being moved in the

ratcheting direction R, the resistance pawl 51 resists movement of the ratchet wheel to stop

it unwinding and releasing tension on the strap 16.

Figure 25 shows a second like ratchet device 1' being used to tension the longer portion of

strap 6 on the right side of the load. The load L will initially be secured by the left side

ratchet device 1 and the straps 15, 16 that couple the ratchet device 1 to the left and right

sides of the vehicle V. However, the longer strap portion on the right side of the load will

have less tension than the shorter strap portion on the left side of the load. To provide

additional tension to the longer strap portion that is already in place, the longer strap

portion will be inserted laterally into the spool of a second ratchet device 1', and the longer

strap portion will be wound around the spool of the second ratchet device and tensioned

in the same manner described above. The second ratchet device need not be separately

coupled to the vehicle or load; instead, it can just act as an extra tensioning device on the

existing strap.

The ratchet device(s) remain(s) in position with the straps 15, 16 throughout the duration

the load is tensioned, for example during transporting the load on a vehicle between

locations.

When the user wishes to release the load, they initially pull lever 47 toward the handle 33 to

disengage drive pawl 39 from the ratchet wheel 21 and move the drive arm 31 to the

unlocked position shown in Figure 11 for example. That again causes the ratchet wheel

engaging end 54 of the resistance pawl 51 to disengage from the ratchet wheel 2 1 and

concurrently releases the locking member 55 from engagement with the moveable support

arm 61, so the support arm 61 can be moved to the open position. Releasing the ratchet



wheel-engaging portion 54 from the ratchet wheel 51 will release the tension in the strap 16

by allowing the strap to partially unwind from the spool. Once the tension has been

released, the part of the strap that is still wound around the spool 1 can be removed by

sliding it in a lateral direction opposite to direction L, without needing the strap to be fully

unwound or fed longitudinally out of the spool. The second ratchet device 1' would

typically be released before the first ratchet device .

The ratchet device can then be reused in the manner described. The device is preferably

portable, so that the device can readily be moved to secure a different load or the same

load on a different vehicle or platform.

Figures 5-24 illustrate a reusable side-loading load securement ratchet device according to

a second embodiment the invention, indicated generally by the reference numeral 101.

Unless described below, the features, functioning, and uses of this embodiment are the

same as for the first embodiment described in relation to Figure 1-14, and like reference

numerals indicate like parts with the addition of 100.

In the first embodiment described above, the spool 19 is a one-piece integrally formed

device, with the ratchet wheel 21 also integrally formed with the remainder of the spool. In

this second embodiment, the two hub portions of the hub are formed as separate

components 123a, 123b that are fixed relative to each other in use to rotate relative to the

body. The hub components are preferably identical for ease of manufacture.

Rather than having a single ratchet wheel 21, in this embodiment the spool comprises two

ratchet wheels 121a, 121b. The ratchet wheels 121a, 121b may both be positioned on one

side of the side member 109. Preferably, however, the ratchet wheels 121a, 121b are

spaced apart along the axis of rotation of the spool. The ratchet wheels are positioned at

or adjacent the side 11 a of the spool that is rotatably supported by the side member 109

of the body. The spacing between the two ratchet wheels 121a, 121b is sized and

configured for receipt of the side member 109 of the body 105, and one ratchet wheel is

positioned on either side of the side member 109. If ratchet wheel(s) were only positioned

on one side of the side member 109, the ratchet wheel(s) could apply a bending load on the

resistance pawl 156. By placing the ratchet wheels on either side of the side member 109,



the bending load is avoided as loading is applied substantially equally on the resistance pawl

151 on either side of the side member 109 of the body. The ratchet wheels 121a, 121b are

positioned inside respective tines 135a, 135b of the drive arm 131.

Each ratchet wheel comprises two recesses 121a', 121 that correspond in size and shape to

the outer surface of the hub components 123a, 123b, as shown in Figure 22.

The spool 119 also comprises a plurality of pins 122a, 122b. A first pin 122a is spaced

apart from the first ratchet wheel 121a, and is positioned adjacent the first side 119a of the

spool. The spacing between the pin and the ratchet wheel 121a is sized and configured for

receipt of the tine 135a of the drive arm. A second pin 122b is positioned adjacent the

second ratchet wheel 121b, on the side of the ratchet wheel 121b toward the side 119b of

the spool.

To assemble the spool 09 and mount the spool to the body 105, initially the two ratchet

wheels 121a, 121b are positioned on either side of the side member 109 of the body. The

drive arm 131 is placed in position with its tines 135a, 135b on either side of the ratchet

wheels. The inner pin 122b is positioned through the hub components 123a, 123b, and the

end 119a of the hub components is inserted through the drive arm 131, ratchet wheels

121a, 121b, and side member 109. When in position, the inner pin 122b fits closely within

the aperture in the drive arm 131, and/or side member 109, so the pin cannot be removed.

The other pin 122a, which has a tortuous shape to prevent inadvertent removal, is inserted

through apertures in the two hub components 123a, 123b outside the outer tine 1 5a of

the drive arm, to hold the assembly together. A washer (not shown) may be positioned

between the outer tine 135a and the pin 122a. The spool 119 comprising the hub

components 123a, 123b, ratchet wheels 121a, 121b, and pins 122a, 122b are fixed together

to rotate as a unit relative to the body 105.

As shown in Figures 20 and 21, the exposed end 119b of the spool 9 comprises a cavity

proximate to the slot 125. The cavity is formed by two cavity portions 126a, 126b ending

into the exposed ends of the hub components 123a, 123b, in faces of the components that

are adjacent the slot 125. The cavity 126a, 126b engages with a rotatable spacer 183 that is

rotatably mounted to the movable support member 161.



A spacer housing 81 is fixed to the movable support member 161, in the region of the

movable support member 161 that receives the exposed end 119b of the spool when the

movable support member 61 is in the closed configuration. The spacer housing 181 is

shown as a skeletal member with three support webs. Alternatively, the spacer housing

could comprise a fully enclosed bowl or cover, or could be any other suitable form.

A rotatable spacer 183 is rotatably mounted to the movable support member 161 by being

rotatably mounted in an aperture of the spacer housing 181. As shown in Figure 23 the

spacer 183 has a head 185 positioned outwardly of the spacer housing 181, and a standard

washer 187 and a spring washer 189 may be positioned between the head 185 and the

spacer housing. A standard washer 191 is positioned inwardly of a portion of the spacer

housing.

As shown in Figure 24, the rotatable spacer 183 is provided with a reduced diameter neck

region 193 for receiving the washers 187, 89, 191. An inner portion 195 of the rotatable

spacer is sized and configured to engage with the cavity 126a, 126b of the spool 119, and

an innermost portion 197 of the rotatable spacer 183 is tapered to enable easy insertion of

the rotatable spacer into the cavity of the spool as the movable support member 161 is

moved to the closed position. The standard washers 187, 191 allow the rotatable spacer to

rotate with the spool 119 as the spool rotates relative to the body 105, and the spring

washer 189 maintains the rotatable spacer on a desired orientation to couple with the spool

as the movable support member 161 is moved to the closed configuration. Rather than-

using a spring washer 189, a different biasing device could be used.

The rotatable spacer rotates upon rotation of the spool.

By engaging in the cavity 126a, 126b of the spool, and in the slot 125 of the spool, the

rotatable spacer 183 minimises and preferably prevents compression of the strap in the slot

by the two hub components when the device is loaded. Compression of the spool on the

spacer may also assist with preventing the moveable member 161 from opening should for

any reason the locking device 155 become disengaged.



The c'oupling between the rotatable spacer 183 and the end 1 b of the spool 119 could be

any other suitable form. For example, the shape of the cavity and the corresponding

portion 193 of the rotatable spacer could be a different shape. Alternatively, the cavity

126a, 126b may not be present. Instead, a portion of the rotatable spacer 183 may only fit

in the slot 5 between the hub components 123a, 123b. However, the cavity 126a, 126b

is preferred, as it also prevents the hub components from moving out of alignment under

load.

The movable support member 161 is pivotally mounted to the body 105 through a hinge

163 that is positioned at or adjacent an end of the body 105 on an opposite side of the bolt

114 from the spool 119. The movable support member 161 has an aperture 162 for receipt

of the head of the bolt 114. In this configuration, the bolt 114 head stabilises the movable

support member 161 when it is in the closed configuration, by engaging with the aperture

162. It will be appreciated that the bolt forms part of the body 105. Instead of engaging

with the bolt head, the aperture 162 could instead engage with a similarly configured body

component to stabilise the moveable support member when it is in the closed position.

Although not shown in the figures, a cover may be provided to cover part of the resistance

pawl for safety and to reduce dirt ingress. A pin may extend from the base 107 of the body

105 to the cover, to provide the pivot pin 153 of the resistance pawl 151. The biasing

device 157 may comprise a compression spring that acts between the cover and member

151, rather than between base projection 107' and member 15 as shown.

In this second embodiment, rather than having a torsion spring 45 biasing the drive pawl

39 into engagement with the ratchet wheels 121a, 121b, a coil spring 145 acts between an

end wall of the drive arm 135 and the transverse release lever 147 to bias the lever 147

toward the spool and therefore bias the drive pawl 139 into engagement with the ratchet

wheels 121a, 121b.

Additionally, in this embodiment the handle 33 is not symmetrically mounted on the drive

arm 131. Instead, a small portion of the handle 133 is positioned externally of the drive

arm 131 (on an opposite side from which the spool projects), and a major portion of the



handle 133 is positioned inwardly over the body 105 of the ratchet device. This provides a

more compact arrangement of the handle.

The devices of the preferred embodiments readily enable a strap to be fed into the spool in

a lateral direction from an exposed side of the spool. This avoids the time consuming and

sometimes difficult requirement to longitudinally feed the strap into the spool of the

ratchet device when applying the device to the load, or longitudinally unfeed the strap from

the spool when removing the device from the load.

The above describes preferred embodiments of the present invention, and modifications

can be made thereto without departing from the scope of the invention.

For example, in the forms shown, the moveable member 61, 161 is pivotably mounted to

the body about an axis substantially perpendicular to the rotational axis RA of the spool.

In an alternative configuration, the moveable member 61, 161 could be pivotably mounted

to the body about an axis substantially parallel to the rotational axis RA of the spool. For

example, the moveable member 61, 161 could be mounted about a transversely-extending

pivot in a position generally corresponding to the position of the hinge 63, 163 but could

pivot into a closed position generally around the exposed side 19b, 119b of the spool 19,

119 from above or below. An open portion would be provided at the end of the moveable

member 61, 161 corresponding to the spool, to enable that movement to occur. Again, the

moveable member could be configured to support side 19b, 119b of the spool when in the

closed position.

As another alternative, the moveable member 61, 161 could be slidably mounted to the

body. For example, the moveable member 61, 161 could slide along the side member 11,

111 from a position in which it clears the side of the spool to a position in which it

generally captures the side of the spool. An open portion would be provided at the end of

the moveable member 61, 161 corresponding to the spool, to enable that movement to

occur. Again, the moveable member could be configured to support side 19b, 119b of the

spool when in the closed position.



However, the embodiment shown is preferable, as the end of the moveable member 61,

161 corresponding to the spool fully surrounds the exposed side 19b, 119b of the spool

when the moveable member 61, 161 is in the closed position, and thereby provides better

load support on the spool.

As another alterative, rather than having a slot 25, 125 extending into the spool 19, 119

from side 19b, 119b the hub of the spool could be solid. Instead, a retaining feature could

be provided on the spool, such as an arm that is fixed to the ratchet wheel 21, 121b and

extends parallel to the hub, so part of the strap can be held between the arm and the hub

for initial winding after being loaded in a lateral direction into the spool between from the

exposed side of the spool.

As another example, in the form shown the outer tine 35a of the drive arm 31 is provided

with an eccentric portion 36a to disengage the resistance pawl 51 from the ratchet wheel 2 1

when the drive arm is in the unlocked position. Alternatively, the inner tine 35b or both

tines 35a, 35b could be provided with eccentric portions 36a. The eccentric portion is

preferably provided on the inner tine 35b, as that better accommodates the angular change

of the resistance pawl 51. Figure 15 shows such an embodiment.

While the ratchet device has been described as being used for securing a load, the ratchet

device could also be used for other applications such as lifting a load for example.

To those skilled in the art to which the invention relates, many changes in construction and

widely differing embodiments and applications of the invention will suggest themselves

without departing from the scope of the invention as defined in the appended claims. The

disclosures and the descriptions herein are purely illustrative and are not intended to be in

any sense limiting. Where specific integers are mentioned herein which have known

equivalents in the art to which this invention relates, such known equivalents are deemed to

be incorporated herein as if individually set forth.
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CLAIMS: 

 

1. A ratchet device for a strap, the ratchet device comprising: 

a body comprising a first side member and a second side member, the first side 

member and the second side member being attached to each other by a base; and 5 

a spool comprising a first side rotatably supported by the first side member and a 

ratchet wheel fixed thereto, the spool further comprising a second side that is free of the 

second side member; 

wherein the body further comprises a movable member that is mounted to the second 

side member and movable between an open position in which the second side of the spool is 10 

exposed to enable a strap to be laterally loaded into the spool from the exposed side of the 

spool and laterally unloaded from the spool, and a closed position in which said lateral 

loading and unloading are prevented. 

 

2.  A ratchet device as claimed in claim 1, wherein the spool comprises a hub, and 15 

wherein a slot extends from the exposed side of the spool so that the strap can be fed into the 

slot sideways, without bending the strap across its width. 

 

3.  A ratchet device as claimed in claim 2, wherein the hub comprises a plurality of 

separate hub components. 20 

 

4.  A ratchet device as claimed in claim 3, comprising a rotatable spacer that is rotatably 

mounted to the movable member and that is configured to couple with said second side of the 

spool when the movable member is in the closed position, to minimise compression of the 

strap between the hub components under load, and to assist in preventing the movable 25 

member from opening. 

 

5.  A ratchet device as claimed in claim 4, wherein said second side of the spool 

comprises a cavity proximate to the slot and a portion of the rotatable spacer is configured to 

engage in the cavity. 30 

 

6.  A ratchet device as claimed in claim 1, wherein the spool comprises two ratchet 

wheels positioned at or adjacent the first side of the spool that is rotatably supported by the  
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first side member of the body. 

 

7.  A ratchet device as claimed in claim 6, wherein one ratchet wheel is positioned on 

either side of the first side member of the body. 

 5 

8.  A ratchet device as claimed in claim 1, comprising a resistance pawl mounted to the 

body to resist unwinding of the spool, wherein part of the resistance pawl forms a lock for 

locking the movable member in the closed position. 

 

9.  A ratchet device as claimed in claim 8, wherein the resistance pawl is configured such 10 

that when the resistance pawl engages the ratchet wheel the lock is in a locking configuration, 

and when the resistance pawl is disengaged from the ratchet wheel the lock is in an unlocked 

configuration. 

 

10.  A ratchet device as claimed in claim 9, wherein the resistance pawl is biased into 15 

engagement with the ratchet wheel. 

 

11.  A ratchet device as claimed in claim 8, comprising a ratchet drive arm used to drive 

movement of the spool, wherein the ratchet drive arm is movable relative to the body 

between a closed position and an unlocked position, and wherein the ratchet drive arm is 20 

configured to disengage the resistance pawl from engagement with the ratchet wheel, and 

thereby move the lock to the unlocking configuration, when the ratchet drive arm is moved to 

the unlocked position. 

 

12.  A ratchet device as claimed in claim 11, wherein the ratchet drive arm comprises two 25 

tines separated by spacers and a ratchet drive pawl housed between the tines. 

 

13.  A ratchet device as claimed in claim 12, wherein the spool comprises two ratchet 

wheels positioned at or adjacent the first side of the spool that is rotatably supported by the 

first side member of the body, wherein one ratchet wheel is positioned on either side of the 30 

first side member of the body, and wherein one tine is positioned adjacent each ratchet wheel, 

on a side of the respective ratchet wheel opposite the first side member of the body. 
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14.  A ratchet device as claimed in claim 12, comprising a release member for 

disengaging the ratchet drive pawl from the ratchet wheel, wherein the ratchet drive arm can 

only be moved to the unlocked position when the ratchet drive pawl is released by the release 

member. 

 5 

15.  A ratchet device as claimed in claim 1, wherein the movable member is slidably 

mounted to the body and the moveable member is configured as a support member and 

supports said second side of the spool when the movable support member is in the closed 

position.  

 10 

16.  A ratchet device as claimed in claim 15, wherein the spool has a rounded profile at 

said second side, to assist with moving the movable support member to the closed position. 

 

17.  A ratchet device as claimed in claim 15, wherein the spool comprises grooves for 

receiving part of the movable support member when in the closed position. 15 

 

18.  A ratchet device as claimed in claim 15, wherein the body comprises at least one 

guide for guiding movement of the movable support member into the closed position, with 

each guide supporting a respective portion of the movable support member when in the 

closed position, to help minimise twisting of the spool in use. 20 

 

19.  A ratchet device as claimed in claim 1, wherein the moveable member is pivotably 

mounted to the body about an axis substantially parallel or substantially perpendicular to a 

rotational axis of the spool, the axis is positioned at or adjacent an end of the body distal the 

spool, and the movable member comprises an aperture to engage with part of the body when 25 

the movable member is in the closed position to provide support to the movable member. 

 

20.  A method of securing a load on a vehicle or platform, comprising using one or more 

ratchet devices as claimed in claim 1, and wherein, if required, an additional like ratchet 

device may be used to provide additional tension to the strap after the strap is in place. 30 










































