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TRANSPORT SAFETY SYSTEM

TECHNICAL FIELD

[0001] The present invention relates to status monitors for
dollies, and particularly but not exclusively to airside dol-
lies, such as baggage dollies and cargo dollies. The invention
also relates to transport safety systems, methods for moni-
toring an airside dolly, methods for retro-fitting an airside
dolly to improve its safety, and methods for improving
safety when transporting cargo and baggage in an airport
environment

BACKGROUND

[0002] The risk averse nature and long lead and develop-
ment times associated with the aviation industry mean that
minimal changes have been made to the infrastructure
associated with airports. This is despite the amount of cargo
and passengers passing throughout airports having more
than doubled in the last thirty years.

[0003] The systems and vehicles involved with the trans-
port, transfer and loading of baggage and cargo have
remained predominantly unchanged. Many of the systems
are therefore mechanical and manual in nature.

[0004] Such systems leave room for human error, and
carry a risk of damage occurring to baggage, cargo, airside
vehicles or even the planes and terminal themselves. There
is also a risk of injury of personnel, and in the worst cases
risk to human life.

[0005] It is an aim of the invention to solve at least some
of the problems associated with the prior art and to improve
the safety of airside transport systems.

STATEMENTS OF INVENTION

[0006] According to an aspect of the invention there is
provided a status monitor for an airside dolly, the status
monitor comprising: a sensor and an output. The sensor may
be configured to sense a safety variable of the airside dolly.
The output may be in communication with the sensor and
configured to provide a status signal in dependence on the
sensed safety variable of the airside dolly.

[0007] A safety variable is any detectable criteria that may
affect the safety of any person in any way. For example loose
cargo and baggage can become hazardous as if they fall they
may strike an individual or become detritus that could
interfere with vehicles, whether ground support equipment
or aircraft, in an airport environment. Various other safety
variables are considered in the examples and embodiments
below; these are not an exhaustive list however and other
safety variables may also be applicable.

[0008] Being able to sense and provide an output in
dependence on the detection of a safety variable of an airside
dolly provides the means to enact various improvements in
safety in the operation of the airside dolly and its associated
systems. As well as improving safety it can also improve
efficiencies of the systems due to reduced downtime and
earlier identification of errors, fault equipment, potential
hazards and the like.

[0009] The safety signal may be provided to an operator or
controller. The operator or controller may be a human or
operator or controller or could be an automated controller or
operator. The status signal may be routed via a further status
monitor or other routes rather than being sent directly to the
operator or controller.
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[0010] The sensor may be a sensor for sensing the reten-
tion status of cargo carried on the airside dolly. The sensor
may be a clamp sensor. The clamp sensor may be configured
to sense a clamping status of a clamping system of the dolly,
the clamping system being adjusted to clamp a container
releasably to the dolly for transport of the container with the
dolly. The safety variable may therefore be whether the
clamping system is in a clamped position. This allows the
status monitor to determine whether an object situated on
top of the dolly is clamped down. The object may be a unit
load device (ULD). A ULD is a specially designed cargo
solution used in air transportation. A ULD is a light weight
container that often has a form configured to fit within a
fuselage of an aeroplane. They are therefore lightweight and
generally enclosed boxes. Identification means (such as a
barcode) are often included on an external surface of the
ULD such that at least its destination can be determined.
ULDs are configured to be transported within a plane and
also configured to be transported around the airport on top
of, and secured to, an airside dolly. Ensuring that a ULD, or
other object, is clamped down on top of the dolly prevents
accidents that may occur due to the ULD becoming dis-
lodged and falling from the dolly.

[0011] Other retaining means and associated sensors are
envisaged which may either replace or complement the
clamping system and the clamping sensors. For example a
latching system and a respective latching sensor may be
used. A latching system typically makes use of two compo-
nents, in the case of a dolly, one on the dolly and one on the
ULD/cargo. An example of a latching system may be a
deadbolt and a strike plate. In some definitions a clamp and
a base of a ULD which the clamp engages with may be
considered a clamping system.

[0012] The sensor may comprise a coupling sensor. The
coupling sensor may be configured to sense a coupling status
of the dolly. In other words the coupling sensor may be
configured to sense whether the dolly is coupled to another
dolly or a driven vehicle (e.g. a tug) or whether another dolly
is coupled to it. The safety variable may therefore be
whether the dolly is coupled to another dolly or driven
vehicle. More specifically, the safety variable may be
whether the dolly is coupled when it is determined that
another dolly is in a coupling position, proximal to the dolly.
Decoupling can be a hazard in that it can leave following
dollies in places where they may become obstructions, or
even freewheel to more hazardous locations. Determining
that a dolly is uncoupled, or that it has become uncoupled
therefore allows for preventative action to be taken, e.g.
ensuring coupling before moving, or corrective action to be
taken, e.g. recoupling of the decoupled dolly or retrieval of
the decoupled dolly. Various towing vehicles may be used in
airside environments. The towing vehicles described herein
may be tugs, and that term is predominantly used for brevity,
but may also be 4x4 vehicles, utility vehicles, tractors,
trucks, or any other ground vehicle capable of towing.

[0013] The sensor may comprise a weight sensor. The
weight sensor may be configured to sense a weight of a
ULD, or other object, and its contents on top of the dolly.
More specifically the weight sensor may be configured to
sense a change in the weight of a ULD and its contents on
top of the dolly. The safety variable may therefore be
whether a change in weight is determined. A change in
weight is indicative (if a reduction in weight) of some cargo
or baggage being lost from the ULD. Being able to sense
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whether baggage or other cargo has been lost from on top of
the dolly provides a means for preventing baggage or other
cargo being lost and potentially causing a hazard airside.
Once it is determined that a bag has fallen off a dolly, steps
can be taken to retrieve it, The faster it is realised that a bag
has fallen off the faster it can be retrieved, and the safer the
environment. It also may provide a means to ensure that all
baggage or other cargo makes it to its designated destination,
and on the correct aircraft, as dropped baggage may be lost
or redirected in systems and methods associated with the
prior art.

[0014] The sensor may comprise a proximity sensor. The
proximity sensor may be configured to sense an object in
proximity to the dolly. In this sense an object is inclusive of
a person or other living organism. The safety variable may
therefore be whether an object is in proximity to the dolly.
Sensing whether an object is in proximity to the dolly
provides for the safety of the object, particularly when said
object is a person, and also the dolly and any operators
associated with it or the driven vehicle towing it. As well as
being able to walk around the sides of the dolly an individual
is able to walk between dollies in a train. This may occur
during loading the dollies. Whilst systems and methods of
the prior art may rely on instruction and education to try and
prevent walking between dollies there is still room for user
error. Providing a proximity sensor allows for the automatic
detection of a person who may be injured should the dolly
begin to move.

[0015] The output may be configured to provide the status
signal over a local connection. A local connection is any
connection made between proximal locations. In these cases
it may be defined as being in the region defined by a vehicle
train to which the airside dolly belongs. The local connec-
tion may be a directional connection. A directional connec-
tion is a connection that uses connection means that may be
focused in a specific direction. Focusing the connection in a
specific direction reduces or prevents occurrences of status
monitors connecting to status monitors, vehicles, or other
systems not also comprised within a vehicle train of which
dolly of the status monitor is comprised within—i.e. “cross
talk”. The local connection may be made over at least one of
an electromagnetic wave based communication system
(such as a light based communication system or a radio
frequency (RF) based communication system) and a wired
connection (for example connectable via a plug and socket).
The light based communication system may be an infra-red
communication system. Other optical or otherwise light
based connection systems may also be used. Wired connec-
tions may also be configured to provide power between
dollies or between a towing vehicle and a dolly.

[0016] Using a light based communication system, as
opposed to radio wireless networking technologies such as
Wi-Fi®, avoids interference with the various radio waves
and other long wave communication types that are com-
monly used in airport locations. This prevents mistakes in
the communication and also improves safety in reducing the
chance of interfering with existing airside communications.

[0017] Using a light based communication system also
avoids the requirement for a physical connection between
the dollies/dolly and tug, as would be required over a wired
communication system, thereby allowing communication to
be transferred between dollies, without an airside operative
being required to make additional connections to those that
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are currently made in known systems i.e. the clamping of the
ULD to the dolly and the coupling of the dollies to one
another/a towing vehicle.

[0018] Providing a local connection enables the dolly to
communicate with other dollies or a towing vehicle (e.g.
tug) proximal to it. Communicating locally to another sys-
tem allows the status monitor to be fitted with a slave unit
which is operable to communicate with a master telemetry
unit comprised within the towing vehicle. This keeps the
cost and complexity of the status monitor low and therefore
the cost and complexity of the dolly itself. The power
demand of the status monitor is also less than if it was
equipped with communication means for communicating at
a greater distance.

[0019] The status monitor may further comprise a com-
munication input.

[0020] The communication input may be configured to
receive a status signal from the output of another status
monitor.

[0021] Having a communication input may provide a
means by which the status monitor may receive signals from
other devices or systems, in particular another status moni-
tor. The further status monitor may be configured in an
identical way to the subject status monitor. The status
monitor may be fitted (or be configured to be fitted) on to its
own, respective dolly, i.e. a further dolly. The further status
monitor may thereby be able to provide a further status
signal with regards to its own dolly to the status monitor,
which may receive the signal via the communication input.

[0022] The status signal may be configured to trigger a
warning in dependence on the safety status of the airside
dolly. The warning may be an audible warning, a visual
warning, a haptic warning, or any combination of the above.
The warning may be provided to any one or more of a driver
of a driven vehicle of a train to which the dolly belongs, a
control or command centre, and a mobile device.

[0023] The warning may be modified in dependence on
the intended audience. For example, a driver of a tug that
may be towing the dolly may be subject to various vibrations
associated with driving a vehicle; it may, therefore, be more
suitable to provide an audible and visual warning. As the
environment may be loud the audible warning may be
configure to be heard above a background noise or through
ear defenders. The driver may have earphones, and the
speakers in the earphones may receive and output the
audible warning to the driver. The visual warning may be a
light or display in a cab of the driven vehicle, or in a control
room, or on a mobile device.

[0024] Providing a warning may allow for an intervention
into the situation by a driver, controller or other personnel in
the event of a safety variable being sensed. The intervention
may be rectifying the cause, further diagnosing the cause or
requesting further assistance. For example, if a baggage or
piece of cargo has been dislodged from the ULD, or other-
wise fallen off the dolly, then the warning may alert the
driver of the tug associated with the dolly. The driver can
then stop the tug and recover the baggage, or make a call to
have the cargo recovered by another operator. In another
alternative, the change in weight seen by the sensor triggers
an automatic signal sent to a remote monitoring station, such
as a command station at the airport, which could enable a
baggage retrieval process to be initiated even if the driver
does not contact the command station. The command station
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could commission another baggage retrieval vehicle to go
and get the dropped bag, or contact the driver and ask them
to get it.

[0025] The status signal may be configured to trigger a
vehicle shutdown or immobilisation in dependence on the
safety status of the airside dolly. For example, if a ULD is
not properly clamped down onto the dolly, the safety status
signal may prevent the tug associated with the dolly from
operating. And/or, if a proximity sensor senses a person
between a tug and coupled dolly, or between a pair of
coupled dollies associated with the tug, the tug may be
prevented from operating.

[0026] Immobilising or shutting a vehicle down may pre-
vent any further movement of the vehicle which may be
towing the dolly (or may be the dolly itself). Preventing any
further movement may prevent a worsening of the situation
or may prevent an unpermitted action being taken. Examples
of unpermitted actions may include moving the dolly with
an unsecured ULD, leaving lost cargo or baggage on the
ground, moving an improperly coupled or uncoupled dolly,
and moving the dolly with a person or obstacle in close
proximity to the dolly.

[0027] The vehicle may be a tug towing the airside dolly.
[0028] The vehicle may be the airside dolly.
[0029] The status monitor may be configured to be retro-

fitted to a dolly.

[0030] Some containers have nets, some open sides (pos-
sibly with a curtain), some solid sides and a solid top,

[0031] According to another aspect of the invention there
is provided an airside dolly comprising the status monitor of
the preceding aspect.

[0032] The status monitor may be integrally formed or
manufactured with the dolly during the dolly manufacture.
Alternatively, the dolly may be retrofitted with the status
monitor.

[0033] The dolly may further comprise a control system,
wherein the control system is configured to receive the status
signal and modify a state of operation of the dolly in
dependence on the status signal.

[0034] According to another aspect of the invention there
is provided a vehicle train comprising the dolly according to
the preceding aspect. A vehicle train is a group of vehicles
that follow each other, for example joined by articulated
joints (or maybe self-guided self-driven vehicles that are not
physically connected together but which nevertheless follow
each other). A simplest implementation of a vehicle train is
a first vehicle and a second, towed vehicle. The vehicle train
may comprise a driven vehicle, such as a tug, and at least one
dolly.

[0035] The status signal may be output to a tug and/or a
further dolly comprised within the vehicle train.

[0036] According to another aspect of the invention there
is provided a transport safety system comprising the status
monitor of the first aspect. The transport safety system may
further comprise a terminal. The terminal may be configured
to receive the status signal and output at least one of a
warning, a report signal and a control signal in dependence
on the status signal.

[0037] The transport safety system may comprise a plu-
rality of status monitors fitted to, or comprised within, a
plurality of respective dollies.
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[0038] The terminal may comprise a status alert system.
[0039] The status alert system may be configured to pro-
vide at least one of a visual indicator and an audible
indicator in dependence on the or each status signal.
[0040] The transport safety system may further comprise
an override. The override may require an authentication.
[0041] The override may allow an authorised user to
override a shutdown or immobilisation resulting from a
status signal. The user may be authorised through the
provision of a key or code which may be input into the
transport safety system via an input in the terminal. Remote
overrides may also be used, such as from a command or
control centre. Once overridden the transport system may be
configured to place the tug, dolly or other driven vehicle,
into a reduced state of operation. The reduced state may
comprise a reduced maximum vehicle velocity.

[0042] According to another aspect of the invention there
is provided a method of monitoring the status of an airside
dolly, the method may comprise: sensing a safety variable of
the airside dolly, and outputting a status signal in depen-
dence on the sensed safety variable.

[0043] According to another aspect of the invention there
is provided a method of retro-fitting an airside dolly to
improve its operational safety, the method may comprise:
[0044] fitting a sensor and a communication output means
to the dolly. The sensor may be configured to sense a safety
variable of the airside dolly. The communication output
means may be configured to be in communication with the
sensor and may be further configured to output a status
signal in dependence on the sensed safety variable of the
airside dolly

[0045] According to another aspect of the invention there
is provided a method of improving the safety of transporting
baggage and cargo in an airport environment, the method
may comprise: sensing a safety variable of the airside dolly,
and outputting a status signal in dependence on the sensed
safety variable.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046] The invention will now be described, by way of
example only, with reference to the accompanying figures,
in which:

[0047] FIG. 1A shows a simplified side view of a dolly—
ULD assembly of the prior art;

[0048] FIG. 1B shows a simplified front view of the
dolly—ULD assembly of the prior art shown in FIG. 1A;
[0049] FIG. 2A shows a further simplified side view of the
dolly—ULD assembly of the prior art shown in FIG. 1A;
[0050] FIG. 2B shows a simplified front view of a dolly—
ULD assembly of the prior art shown in FIG. 1A;

[0051] FIG. 3 shows a simplified side view of a dolly—
ULD assembly comprising a status monitor;

[0052] FIG. 4 shows a simplified side view of a dolly—
ULD assembly comprising a status monitor;

[0053] FIG. 5 shows a simplified side view of a dolly—
ULD assembly comprising a status monitor;

[0054] FIG. 6 shows a simplified side view of a dolly—
ULD assembly comprising a status monitor;

[0055] FIG. 7 shows a block diagram representation of a
status monitor;

[0056] FIG. 8 shows a block diagram representation of a
status monitor;

[0057] FIG. 9 shows a block diagram representation of a
transport safety system;
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[0058] FIG. 10 shows a tug-dolly train showing zero
faults;

[0059] FIG. 11 shows a tug-dolly train showing one type
of fault;

[0060] FIG. 12A shows a tug-dolly train showing another
type of fault;

[0061] FIG. 12B shows a tug-dolly train showing another
type of fault;

[0062] FIG. 13 shows a tug-dolly train showing another
type of fault;

[0063] FIG. 14 shows a tug-dolly train showing another
type of fault;

[0064] FIG. 15 shows a status indicator displaying an ok
status of a transport safety system;

[0065] FIG. 16 shows a status indicator displaying an error
status of a transport safety system; and

[0066] FIG. 17 shows schematically a driver of a tug in the
cabin of a tug and a visual warning system.

DETAILED DESCRIPTION

[0067] The Dolly

[0068] The systems and methods described herein are for
use with airside dollies. Airside dollies are a type of ground
support equipment used in airports and are required to be
operated in both internal and external environments, within
terminals and hangars and on the airfield itself. Various
airside dollies may be used in dependence on the intended
goods for transportation.

[0069] Airside dollies comprise various types of dollies;
the two most common types are cargo dollies and baggage
dollies, with each type available in various configurations.
Baggage dollies are typically smaller than cargo dollies and
may be configured to carry a ULD (or other container
system) or be configured as a cart, with raised sides to form
a containing portion, and not usable with a ULD, for
example a cage with open or openable sides, possibly closed
with a curtain. In both configurations the baggage dolly is
configured to carry passenger baggage. In the ULD carrying
configuration baggage is loaded into the ULD, which is
retained on to the top of the baggage dolly. In the cart
configuration baggage is loaded onto the dolly itself, within
the contacting portion.

[0070] Cargo dollies are typically larger than baggage
dollies and may be configured to carry a wider array of
goods. ULDs may still be used with cargo dollies, although
the cargo dolly will typically be able to carry two or more
ULDs at a time. Loose fitting, or oddly shaped cargo may
also be more readily used with cargo dollies. Hook points
and similar may be provided on the cargo dolly to allow for
strapping, netting, webbing or other retaining means to be
used to secure cargo on top of the cargo dolly.

[0071] The status monitor described below is configured
to sense a safety variable associated with a dolly and provide
an output in dependence on the sensed safety variable.
Various safety variables are considered and the examples
look at them individually for simplicity. In many embodi-
ments all, or at least a selection of, the various safety
variables are considered by the status monitor. The status
monitor therefore comprises a sensor for sensing at least one
of the safety variables, and often sensors for sensing differ-
ent safety variables, and possibly for sensing all of the safety
variables disclosed.
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[0072] The Clamp Sensors

[0073] One safety variable is whether a ULD is securely
clamped, or otherwise retained, to the dolly.

[0074] Many airside dollies comprise manually operable
clamping means that retain the ULD to the dolly. The
clamping means are actuated by a lever. Usually there is a
clamping means at the front of the dolly and a clamping
means at the rear of the dolly, each clamping means actuated
individually and manually by a respective lever once the
ULD is in place. FIGS. 1A, 1B, 2A and 2B show a simplified
example of a clamping mechanism of the prior art in use
with a dolly—ULD assembly. FIGS. 1A and 1B show a
ULD 100 in place on top of a dolly 200 but unclamped.
FIGS. 2A and 2B show the ULD 100 clamped in place on
top of the dolly 200. The dolly comprises a chassis 201 and
a plurality of wheels 202. The chassis 201 is configured, on
a top surface, to receive a ULD 100. Locating features (not
shown) may be used on the chassis 201 to locate the ULD
into a clamping position. A clamping system is provided on
the dolly 200, the clamping system comprising a pivotable
clamp 204 and a lever 203 for actuating the clamp. In order
to clamp the ULD 100 to the dolly 200 an operator applies
a force to the lever 203 to rotate the clamp into position such
that it clamps down on a base 101 of the ULD 100.
[0075] The ULDs are often not routinely serviced, and are
subject to multiple, repetitive forces through being clamped
and transported. These forces can cause the ULD 100 and its
base 101 to warp or bend which in turn can result in a poor
fit of the ULD 100 on top of the dolly 200. ULDs are flown
in aircraft and so are designed to be light. This also means
that they are susceptible to being bent or distorted. If a
damaged ULD is used then excessive forces may be required
to actuate the clamp 204 via the lever 203, or even making
it physically impossible to rotate the clamp into place. In
these circumstances the operator is supposed to retire the
ULD from the usable stock and seek a replacement. How-
ever, due to the time constraints in place in an airport
environment an operator may instead choose to risk trans-
porting the ULD without it being properly retained by the
clamping mechanism. It may be the case that the operator
believes the clamping procedure has been completed, but in
reality the forces were not great enough and the procedure
has not been completed, such that the clamp is not fully
engaged. A clamp that is not fully engaged may vibrate loose
during movement. In such situations, should the dolly be
moved with the unclamped ULD on it, there is a risk of the
ULD falling off the dolly. This not only risks damage to the
dolly, ULD, the contents of the ULD and facilities but can
also lead to injury or even death should the ULD strike
someone as it falls off. The ULD can also hit and cause
damage to an aircraft.

[0076] A fully laden ULD can have a mass of around
1,500 kg and therefore is capable of causing damage or
injury once separated from the airside dolly. Moreover, it
can be difficult to recover a separated ULD. In the case of an
empty ULD, which may weigh 60 to 70 kg, the ULD may,
for example, be blown by high winds, again causing a safety
and recovery issue. It has long been desired not to have
ULDs fall off dollies.

[0077] FIG. 3 shows a dolly 200 and ULD 100 assembly,
wherein the dolly 200 further comprises a status monitor
300. The status monitor 300 is configured to sense a clamp-
ing status based on the clamp 204 position and provide an
output signal in dependence on the clamping status. The
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clamping status is sensed by a clamp sensor 303. The clamp
sensor 303 comprises an absolute rotary encoder mounted to
the axle upon which the clamps are mounted. The clamp
sensor is configured to transmit a positive signal only when
the clamps are in a fully clamped position. In the example
of FIG. 3 this is when the levers 203 are in a vertical
orientation. Various other sensor types and sensing method-
ologies are envisaged, such as the use of a potentiometer, or
contact sensors such as a piezoelectric sensor that could be
used to sense when the lever 203 or clamp 204 makes
contact with a bump stop (not shown), indicating that it is
fully engaged. Each clamp (or set of clamps where there is
multiple clamps on a single axle such as in this example) has
its own clamping sensor. In this way every clamp can be
monitored to ensure that it is fully engaged. The clamp
sensor is in electronic communication with an output 301.
The output 301 is a transmitter.

[0078] Insome examples the dolly comprises an automatic
locking system for automatically clamping the ULD to the
dolly. For example, the locking system may include sensors
that detect the presence of a ULD and initiate the application
of'locking or retaining means, for example clamps or latches
(or a human operator may activate the automatic clamping
of a dolly, for example by pressing a button). The processor
may process information received from the locking system
and may initiate automatic locking of the locking system.
The locking system may be mechanical, for example using
a sprung latch mechanism. A mechanical locking system
may be enabled to lock as soon as locking formations on the
airside dolly are aligned with corresponding locking forma-
tions on the ULD or other cargo.

[0079] In this way, the ULD may be prevented from
sliding or moving relative to the airside dolly, or falling off
the airside dolly during use, without requiring the interven-
tion of any operator.

[0080] Sensors for detecting the ULD may be included
with or without the incorporation of the automatic locking
system.

[0081] The sensors may be configured to determine an
identity of the ULD as well as a generic presence of the
ULD. The sensors may comprise barcode scanners or simi-
lar, configured to scan a barcode or other identifying portion
on the ULD.

[0082] Although the clamping system of the depicted
examples comprises a series of four clamps 204 around the
ULD 100, the clamping system may be provided such that
it is designed to lock onto whatever cargo is present on the
cargo portion. For example, a greater or lesser number of
clamps 204 may be provided, depending on the specific
requirements of the cargo to be secured. Moreover, the
location of the clamps 204 may be adapted for a specific size
of shape of cargo. The clamps 204 may also be movable in
order that different shapes and/or sizes of cargo can be
secured to the dolly 200.

[0083] Other sensors may be used for ascertaining a
retention status of carried cargo. For example, in systems in
which a dolly is carrying an atypical load, which requires
strapping or webbing down, then sensors configured to sense
a tension in the strapping or webbing may be used.

[0084] In another example a webbing system is provided
for use with the clamping system. The webbing system
comprises a webbed frame in which a webbing portion is
contained within a frame portion. The frame may be a fully
enclose, four-side frame, or may comprise a parallel pair of
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frame members, with each member of the pair of frame
members attached at opposite edges of the web. The webbed
frame may be placed over a cargo, the cargo being placed on
top of the dolly. The frame may then be clamped down to the
dolly, with the webbing tension against the cargo providing
retention. The webbing may be elasticated. The frame may
have clamping sensors.

[0085] The Weighing Sensors

[0086] Another safety variable is whether the cargo or
baggage is being retained during transport within the ULD
100 (or other transport/storage container). The status moni-
tor 300 therefore in some embodiments comprises a means
for detecting change in weight of the cargo.

[0087] Some ULDs, or dollies incorporating baggage con-
tainers, may be open sided or open topped. If cargo or
baggage is not secured correctly, or possibly if cargo or
baggage is overfilled in the ULD or container, then there is
a risk of said cargo or baggage being dislodged from the
ULD 100 or dolly 200. As well as causing inconvenience to
the owner of the cargo or baggage there is also a risk of
damage or injury through the cargo or baggage falling on
someone, or if it becomes detritus that may be run over or
otherwise negatively interact with ground support equip-
ment or even the aircraft whilst taxiing.

[0088] FIG. 4 shows a dolly 200 and ULD 100 assembly,
wherein the dolly 200 further comprises the status monitor
300. The status monitor 300 is configured to sense a weight
of whatever is being transported on top of the dolly. In this
example it is the weight of the ULD 100 and its contents
being measured; as discussed above, in other configurations
it could be the contents being transported in a cage or other
container either attached integrally or clamped to the dolly
200. The weight is sensed using a weight sensor 304 or
plurality of weight sensors. The weight sensor 304 is a load
cell. The weight sensor 304 has an operating range of 0 kg
to 2000 kg. Other ranges may be used that have a higher
upper limit in dependence on the use case. As ULDs
predominantly have a 1,500 kg maximum loading weight
then an upper limit is set in excess of this. ULDs have a mass
of approximately 70 kg. In some examples the precision of
the weight sensor has a granularity of 1 kg. In other
examples the granularity may be higher or lower, and may
be set in dependence on the use case. For example, if the
expected cargo consists of many smaller items, then a finer
granularity may be used in order to detect the loss of objects
ofless than 1 kg. The weight sensor 304 is a dynamic weight
sensor, such that it can detect changes in weight. In some
examples the weight is sensed using a plurality of weight
sensors. The weight sensors, which can be in the form of
loads cells, may be placed at spaced apart locations within
the plan area of the dolly, for example at each of the four
corners of the dolly. This allows a weight distribution to also
be measured as well as providing a more accurate measure-
ment over using a single cell.

[0089] The status monitor 300 is configured to record a
weight once the ULD 100 is fully loaded. If that weight
should decrease during transport or otherwise the status
monitor 300 will trigger a status signal indicative that there
has been a weight change to be sent via the output 301. In
some examples the status monitor is configured such that it
can determine whether a single item has been dropped or
whether multiple items have been dropped. For example, in
baggage transport applications, an average baggage weight
may be stored in a memory of the status monitor 300, and
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a change in weight can then be divided by the average
weight in order to determine an estimated number of lost
bags. In some examples the status monitor may also estimate
the number of lost bags in dependence on the timing of the
weight changes.

[0090] The status monitor 300 may also be configured to
determine whether a maximum loading limit has been
exceeded and provide a status signal in dependence on said
determination. The maximum loading limit may be config-
urable in dependence on use case; an example loading limit
applicable to some ULDs is 1,500 kg.

[0091] The Coupling Sensors

[0092] Another safety variable is whether the dolly 200 is
securely coupled to a preceding or following dolly or tug
when the dolly 200 is comprised within a vehicle train.
Coupling may refer to a mechanical coupling or a commu-
nication coupling or both.

[0093] Airside dollies comprise a forward coupler 206 and
a rearward coupler 205. The forward coupler 206 is config-
ured for the dolly 200 to be coupled to a preceding dolly or
tug. The rearward coupler 205 is configured for a following
dolly to be likewise coupled to the dolly 200. FIGS. 1A, 1B,
2 A and 2B show a simplified example of the forward coupler
206 and the rearward coupler 205 of the prior art in place on
the dolly 200. Each coupler 205, 206 comprises a respective
corresponding attachment point. In this example the rear-
ward attachment point is female and the forward attachment
point is male. Conceivably these may be reversed in other
examples.

[0094] FIG. 5 shows a dolly 200 and ULD 100 assembly,
wherein the dolly 200 further comprises the status monitor
300. The status monitor 300 is configured to determine
whether a further dolly is connected to the dolly 200 via the
rearward coupler 205. The status monitor comprises a cou-
pling sensor 305. The coupling sensor 305 is configured to
sense the presence of a further dolly rearward of the airside
dolly 200. The coupling sensor 305 comprises a communi-
cation receiving means, configured to receive a signal output
from a transmitter mounted on the further dolly. When
coupled, the coupling sensor 305 is aligned with the trans-
mitted mounted on the further dolly, such that signal can be
sent from the transmitter to the coupling sensor 305. Should
the coupling sensor move out of range of the transmitter, or
otherwise lose its connection (such as if the plug is discon-
nected from the socket in a wired system), then this is
indicative of a communication decoupling, which may also
be indicative of a mechanical decoupling. For example, if a
communication coupling is lost then this may be due to a
faulty communication system (e.g. a faulty transmitter 301
or receiver 302), or it could be due to a mechanical decou-
pling resulting in the dollies going out of range from one
another, or a plug being pulled from a socket in a wired
connection.

[0095] In some examples the receiver 302 performs the
function of the coupling sensor 305. In other words, the
coupling sensor 305 is the same component as the receiver
302. Receiving a status signal from a status monitor of the
further dolly indicates that the further dolly is in a coupled
position with the airside dolly 200. Should the status signal
from the further dolly be lost then this is indicative of a
decoupling.

[0096] In other examples the coupling sensor 305 is
located in or on the rearward coupler 205. In these examples
the coupling sensor 305 is a load cell or component having
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a similar function. The coupling sensor 305 is configured to
determine whether a forward coupler 206 of a further dolly
is correctly connected to the rearward coupler 205 of the
dolly 200. If the coupling sensor determines a load above a
threshold then it is indicative of a further dolly being
coupled to the dolly 200. The threshold is determined in
dependence on the use case using routine calculations and
experimentation by the person skilled in the art. For example
a status monitor configured for operation with a cargo dolly
will have a larger threshold than a status monitor configured
for operation with a baggage dolly.

[0097] The Proximity Sensors

[0098] Another safety variable is whether a pedestrian or
an obstacle is in proximity to the dolly. A pedestrian being
in proximity to the dolly could be injured if struck by the
dolly or its load. An obstacle in proximity to the dolly could
cause damage to the dolly or potentially even cause a crash.
[0099] FIG. 6 shows a dolly 200 and ULD 100 assembly,
wherein the dolly 200 further comprises the status monitor
300. The status monitor is configured to determine the
presence of an object in proximity to the dolly 200. The
object may be a person or an obstacle. The status monitor
300 comprises at least one proximity sensor 307. The status
monitor 300 comprises proximity sensors arranged to detect
the presence of an object proximal to the dolly 200. Detec-
tion blind spots may occur in dependence on the placement
of the proximity sensors 307, the field of detection of the
proximity sensors 307 is therefore overlapped to reduce the
blind spots such that a person cannot be located within them.
The proximity sensors 307 are placed on the dolly 200 at
intervals so as to reduce or prevent the occurrence of sensor
blind spots. In other words the proximity sensor positions
allow for sensing around the entire perimeter of the dolly.

[0100] The status signal provided by the output is pro-
vided in dependence on either the detection or the proximity
of a determined object or person.

[0101] Power

[0102] A power source is incorporated into the status
monitor. The power source provides power to the sensors
and other components of the status monitor. The power
source is a self-charging power source, for example a
generator. The generator converts the mechanical energy
produced from the movement of the dolly into the electrical
energy which is used by the status monitor.

[0103] An energy storage apparatus is used in the status
monitor to provide electrical energy for the status monitor
when the dolly is not moving. The energy storage apparatus
may be a capacitor or plurality of capacitors. As the sensors
and other components of the status monitor have a low
power draw the energy storage apparatus is operable to
provide power over a time period once the dolly has stopped
moving. A low power draw may be considered to be a power
draw of less than approximately 100 mA. Preferably the
power draw is below 10 mA. In some examples the power
draw is reduce to less than or equal to 1 mA. The time period
is configurable in dependence on the power source and
storage and may be specified in dependence on the likely use
case. The length of time may be specified in order to be
useful for proving function operation of the electronic
components of the status monitor (e.g. up to 30 minutes, 60
minutes, 90 minutes or even longer if function is required for
longer periods during non-use). Once drained, power can be
resupplied to the status monitor within a short amount of
time through rotation of the wheels. A short amount of time
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may be less than a minute, less than half a minute, less than
ten seconds and in some examples less than three seconds of
the dolly moving again and thereby driving the generator. In
some examples power may be supplied to the status monitor
via a wired connection. The wired connection provides
power to the dollies from the tug or other towing vehicle.
[0104] Using a generator (or other self-charging means),
configured to generate electricity sufficient to power the
status monitor, allows for a smaller, and therefore lighter and
less expensive, energy storage device. It also removes the
requirement for the dolly to be recharged at a designated
recharging station.

[0105] The Status Monitor

[0106] FIG. 7 shows an example of the status monitor 300
comprising each of the aforementioned sensors. In other
examples only a selection of the sensors may be used. Each
block is also representative of one or more of said sensors.
The specific number of sensors is dependent on the type of
dolly the status monitor is configured for.

[0107] The status monitor is configured to provide a status
signal from the output 301 in dependence on the indications
of the sensors.

[0108] FIG. 8 shows an example of the status monitor 300
further comprising a slave telemetry unit 307. The slave
telemetry unit compiles the information and signals from the
sensors 303, 304, 305, 306 and provides it to the output 301.
The telemetry unit may also provide information to the
output indicative of an identity of the dolly, such as an asset
ID. The output can then provide all of this data in a single
packaged status signal. The recipient of the status signal can
thereby determine a complete status of the dolly to which the
status monitor 300 is comprised within, and log, monitor or
otherwise store that status.

[0109] The Transport Safety System

[0110] FIG. 9 shows a block diagram representation of a
transport safety system 400. The transport safety system
comprises at least one status monitor 300 and a terminal 500.
The terminal is configured to receive the status signal from
the status monitor. The terminal is further configured to be
retro fitted into a host vehicle, such as the driven vehicle, i.e.
the tug. The terminal may comprise or be otherwise linked
to a receiver. The receiver may be the same, or similar, to the
receiver 302 comprised within the status monitor 300.
[0111] The terminal 500 is configured to be in communi-
cation with a master controller 600. In some examples the
master controller may be comprised within the transport
safety system. The terminal is configured to provide an
overall status signal. The overall status signal comprises a
summary of the status signals received from the status
monitors 300. As the status signals comprise an asset ID for
the dolly to which the status monitor is comprised within the
terminal can ascertain the status of specific dollies and
assign status to said dolly. Alternatively the monitoring and
assignment is done at the master controller 600, which may
be at a remote location.

[0112] If a negative status is reported to the terminal 500
then a warning or a vehicle shut down or immobilisation
signal may be output by the terminal 500.

[0113] FIGS. 10 to 14 show simplified diagrams of vehicle
trains incorporating the transport safety system 400 in
various scenarios. Each dolly 200 comprises a status moni-
tor, and is in communication with the preceding dolly 200 or
towing vehicle (shown as tug 700 by way of example only)
as depicted by the dashed curved lines.
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[0114] FIG. 10 shows a vehicle train showing no errors,
with FIGS. 11 to 14 showing various errors with one or more
of the dollies. Whilst each figure shows the error occurring
at a particular point in the train, this is for example only, and
the error may be reported at various points in the train and
result in an overall negative status.

[0115] FIG. 10 provides a representation of a tug-dolly
train comprising a tug 700 and three dollies 200. Each dolly
200 is equipped with a status monitor 300, the status
monitors and the terminal 500, located within the tug 700,
forming a transport safety system. Each status monitor is
configured to provide the current safety status of its respec-
tive dolly to the preceding status monitor. The safety statuses
are collated and passed along the train to the terminal. In
FIG. 8 there are no issues with any of the dollies and
therefore an OK status signal is passed along the train to the
terminal for each of the status monitors.

[0116] FIG. 10 shows the vehicle train in a normal status,
with no safety variables detected that may indicate an unsafe
operating state of the vehicle train. The terminal 500,
therefore reports a normal operating state and the safe status
of each of the dollies in the train. The terminal 500 is
comprised within the lead, driven vehicle—the tug 700, and
the status monitors 300 are comprised within the dollies 200.
Each status monitor receives the status signal from the status
monitor behind it. The status monitor then adds its own
status to the status signal and sends it to the next status
monitor or the terminal, in dependence on its position within
the train. Each status signal being passed forward (i.e.
towards the lead vehicle) is therefore a concatenation of the
raw status signal of the respective status monitor, plus the
status signals of the following status monitors. Passing the
status signal along the train in this way allows for a dolly to
connect to the terminal 500 without being in direct commu-
nication with it. This means that a line of sight is not
required between every dolly in the train and the lead
vehicle, which is typically required to make a light based
connection. Using a light based connection between the
dollies provides an automatic linking, which requires no
extra steps from a driver or other operator. Using a light
based connection, or other directional connection (e.g. Wi-
Fi® or Bluetooth® with directional antennas), or a wired
connection reduces or prevents cross talk from occurring, in
which the status monitor connects with another status moni-
tor or terminal of a different vehicle train.

[0117] A tug cannot proceed and is inhibited if a dolly is
detected which contains a ULD that has not been securely
locked down or clamped properly. As shown in FIG. 11, the
status monitor in the second dolly receives an OK signal
from the status monitor of the third dolly and adds a NOK
(not okay) status signal to it and passes a status signal
comprising the statuses of both the second and third dolly
along to the first status monitor. The first status monitor then
compiles all three statuses and passes the status signal to the
terminal comprised within the tug. The terminal therefore
reports a NOK or error overall status. Dollies with no ULD
are detected and will not inhibit the tug as a NOK status only
results from an unsecured load, not a lack of load.

[0118] A tug cannot proceed and is inhibited if a dolly is
detected as having become decoupled or unhitched. The
decoupling may be a physical decoupling and/or a commu-
nication uncoupling. As shown in FIGS. 12A and 12B, the
status monitor in the first dolly does not receive the status
signals from the second and third dollies and therefore
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reports them as NOK or error statuses and passes a status
signal comprising the statuses of all three statuses to the
terminal comprised within the tug. The terminal therefore
reports a NOK or error overall status. The initial train length
is determined such that a loss of a signal from one or more
dollies may be indicative of the loss of a dolly. Alternatively
or as well, a change in the coupling sensor 305 output
indicating an uncoupling of a following dolly can also be
reported as a NOK or error status. In FIG. 12A the physical
coupling has been maintained, but the communication cou-
pling has been lost. As the overall status can no longer
determined the status of the second and third dollies their
status are reported as negative. In FIG. 12B the physical
coupling has been lost, or never properly made. This also
resorts in a similar overall status as it results in the loss of
the communication coupling as well, and/or a separate
coupling sensor reports the decoupling.

[0119] A tug cannot proceed and is inhibited if a dolly is
detected that has lost at least some of the cargo or baggage
it is carrying. As shown in FIG. 13, the status monitor in the
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passes the status signal to the terminal comprised within the
tug. The terminal therefore reports a NOK or error overall
status. The status monitor may determine the proximity
status in dependence on a direction of travel of the vehicle
train. For example, if the tug of FIG. 14 was in a forwards
gear then the status monitor of the second dolly would report
an OK status. However, the status monitor of the third dolly
would still report a NOK status, and as the tug would still be
inhibited from proceeding. This scenario is as an example
only. The criterion of an obstruction applies to any gap
between any constituent vehicles of the vehicle train,
whether that is a dolly to dolly obstruction or a tug to dolly
obstruction.

[0121] Table 1 provides a status table for a selection of the
various safety variables that may be sensed and reported by
the status monitors. An ID status is also included, this ID
status being indicative of whether the dolly is correctly
identified. Where a status is labelled as “ANY” this indicates
that either a positive or negative status would result in the
listed overall status based on the other status criteria.

TABLE 1

Status outputs

State UDL Clamps Coupling  Weight Proximity D

OK NONE  ANY OK DOLLY CLEAR OK
ONLY

OK LOADED LOCKED OK DOLLY + CLEAR OK
ULD

BAD LOOSE  ANY ANY ANY ANY ANY

BAD LOADED UN- ANY ANY ANY ANY

LOCKED

BAD ANY ANY BAD ANY ANY ANY

BAD LOADED ANY ANY DECREASE  ANY ANY

BAD ANY ANY ANY ANY OBSTRUCTION ANY

BAD ANY ANY ANY ANY ANY ERROR

third dolly reports a NOK status due to a reduction in the [0122] Table 2 provides a summary in binary terms of OK

weight detected by the weight sensors 304 resulting from a
piece of cargo falling from the ULD. The status monitor in
the second dolly receives a NOK signal from the status
monitor of the third dolly and adds its OK status signal to it
and passes a status signal comprising the statuses of both the
second and third dolly along to the first status monitor. The
first status monitor then compiles all three statuses and
passes the status signal to the terminal comprised within the
tug. The terminal therefore reports a NOK or error overall
status. Dollies excessing a maximum loading weight may
also be detected and also inhibit the tug.

[0120] A tug cannot proceed and is inhibited if a dolly is
detected as encountering an obstruction. The obstruction
may be between any constituent vehicles of a vehicle train.
The obstruction may also be in a planned vehicle path, or
otherwise in an overly proximal location at which the system
deems the obstacle to be either a risk to the dolly, or (in
situations where the obstacle is a person) that the obstacle is
at risk. As shown in FIG. 14, the status monitors of both the
third and fourth dollies reports a NOK status due to a the
proximity of a person to the dollies. The status monitor in the
second dolly receives a NOK signal from the status monitor
of the third dolly and adds its own NOK status signal to it
and passes a status signal comprising the statuses of both the
second and third dolly along to the first status monitor. The
first status monitor then compiles all three statuses and

or NOK of the status of Table 1. This may allow a simplified
signal that can be provided in less complex implementations
of the transport safety system. This is an example only; the
various combinations of statuses that may result in a NOK
(not ok) state are numerous. In general a NOK status for any
one or more factor will also results in a NOK overall status.

TABLE 2

Summary status outputs

State UDL Clamps Coupling Weight Proximity ID
oK OK OK oK oK oK oK
oK OK OK oK oK oK oK
NOK NOK OK oK oK oK oK
NOK OK NOK oK oK oK oK
NOK OK OK NOK oK oK oK
NOK OK OK oK NOK oK oK
NOK OK OK oK oK NOK oK
NOK OK OK oK oK oK NOK

[0123] The information shown in the above table covers
examples of information that may be transmitted by the
status signal. This information can be used to either inform
a warning or display system and/or be provided to a control
system to modify the operation of a driven vehicle. The
driven vehicle may be human or autonomously driven and
may be the tug 700 or the dolly 200.
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[0124] In the event of a vehicle shut down, an override
may be used in order that, should a problem not be rectifiable
in-situ, the dolly or tug can still be moved to a suitable
location. The override may be controlled or implemented by
a specific authority. The authority may be the tug driver, or
a supervisor or controller. The override may be implemented
through the input of an override key or code. Once the
override is put in place the tug or dolly may be operated
again. The operation may be in a reduced mobility mode; for
example, at a reduced maximum speed. Situations where an
override may be put in place might include a situation where
a clamping operation has failed at a point where the dolly or
tug presents an obstacle and the ULD cannot be removed
safely from that location. A temporary measure may be put
in place (strapping the ULD to the dolly, for example) and
the authority to override may be given in order to move the
dolly to a suitable location for rectification.

[0125] Instead, or as well as, inhibiting the tug from
proceeding, a warning may be provided. FIGS. 15 and 16
show a status alert system 701 that may be comprised within
the terminal 500. The status indicator of FIG. 15 is reporting
an OK status for each of the three status monitors comprised
within the transport safety system. The status indicator of
FIG. 16 is reporting an OK status for the first and third status
monitors of the transport safety system, whereas a NOK
status is being reported for the second status monitor. A
visual indication (in this case a flashing light) and also
possibly an audible warning are provided, in order to attract
a driver’s attention. Further detail may be provided to the
driver in the form of text or signals being provided on the
status alert system 701 in the form of a display.

[0126] FIG. 17 shows a simplified view from within a tug
cabin. The terminal comprises a status alert system in the
form of a display 701 comprising three lights or sub-
displays, one for each dolly in the train. If all the dollies are
correctly attached and reporting respective good statuses
then the three lights are green. In the event of a loss of a
dolly, or a bad status being reported, then the relevant light
will go red. Positioning the display in a region easily visibly
to the driver helps driver perception of an issue. As the driver
will most likely be wearing ear defenders 703, and operating
in a noisy environment, as airside at an airport often is, then
a large, noticeable visual display is particularly beneficial.

[0127] The transport safety system 400 can detect empty,
full or partially full ULD’s/Cargo and report their weight.

[0128] The transport safety system comprises only one
smart telemetry unit in the tug and one slave unit in each
dolly, keeping complexity low and allowing ease of instal-
lation for retro fitting onto existing dollies and tugs. Tugs
may already comprise a smart telemetry unit which can be
either modified to be incorporated into the transport safety
system or be replaced by a new unit.

[0129] Most tugs come fitted with GPS tracking as stan-
dard so the location of dollies can be tracked when coupled
and towed. Distance covered by any dolly can be logged for
better asset utilisation and fleet scheduling. ‘Last known
location’ of any dolly can be reported by the tug. Dollies can
be scheduled for maintenance based on distance covered,
rather than just the amount of time that has passed since a
last maintenance action was carried out.

[0130] Auxiliary information can also be transmitted from
the dolly. So if the ULD/cargo barcode is scanned (or the
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identity of a ULD is otherwise determined) then dolly and
ULD combinations, position and weights can also be
tracked.

[0131] The transport safety system is configured to record
the history of the various parts of the system.

[0132] Inknown systems there is no means by which dolly
usage is monitored, and some dollies may not be used at all
due to unequal rotation of stock. Current servicing routines
for dollies are on time based intervals. Within this interval
(often about six months) one dolly may have done a few
hundreds of miles whilst another may have done tens of
thousands. As there is no way to track this then both dollies
will be serviced, regardless of whether they really need to be
or not, potentially wasting resources and increasing down-
time.

[0133] Measuring the mileages that a dolly travels there-
fore allows for distance based servicing intervals. It can also
allow for improved stock management over the prior art, as
underused dollies can be identified and rotated into use.
[0134] In some examples the status monitor comprises an
odometer. The odometer is configured to determine a dis-
tance travelled by the dolly, calculated in dependence on its
wheel rotations.

[0135] In other examples the status monitor is not
equipped with an odometer. Instead the status monitor relays
its usual signals and the transport safety system calculates
and records the distance travelled by the dolly based on the
odometer comprised within the tug that is transporting the
dolly.

[0136] In other examples the distance the dolly has trav-
elled is determined based on GPS or other position mea-
surement systems. These may be incorporated into either the
dolly or the tug.

[0137] As the ULD is also scanned a log may be kept of
the usage of the ULDs. Usage may be recorded as number
of clamping events. Other data may be the number of failed
clamping events. Whilst a single failed clamping may be due
to user error, multiple may be indicative of a warped ULD.
AULD having more than a threshold number of failures may
therefore result in an alert in the transport safety system 400
to retire, replace, or mend said ULD.

[0138] The transport safety system may also be configured
to monitor vehicle users. If multiple errors are determined
from particular user then the user can be provided with
further training, thereby reducing user error and possibilities
of injury and down time.

[0139] Retro Fitting

[0140] The status monitor 300 and any of the systems that
form a part of the dolly 200 depicted in the Figures can be
provided as retro-fit systems that can be fitted to a pre-
existing dolly. By retro-fitting the status monitor the advan-
tage of the status monitor of each system can be provided to
a pre-existing dolly. Moreover, it will be known that many
airport baggage and cargo handling systems have many tens,
hundreds, or even a thousand or more of pre-existing airside
dollies and that therefore it is desirable to utilise these
pre-existing dollies when looking to provide a dolly com-
prising a status monitor and/or a transport safety system
described in the present disclosure.

[0141] The method of retro-fitting the airside dolly may
include fitting any one or multiple systems as described
previously in the present disclosure. Where necessary, it will
be apparent that it is necessary to modify parts of the
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pre-existing airside dolly in order to enable the airside dolly
to be retro-fitted with any given system.

[0142] In another example, the retro-fitting of the various
sensors comprise as part of the status monitor 300 may
require the drilling of holes to house the sensors or the
addition of parts to support the sensors, such as the addition
of mounting brackets. Therefore, retro-fitting of any of the
systems may require adaptation of the pre-existing airside
dolly, dependent on the specific features of the pre-existing
airside dolly.

[0143] However, many features of the pre-existing airside
dolly may be utilised in the retro-fitted systems. For
example, the wheels 202 and chassis 201 may be retained
and a pre-existing locking system and it its component
clamps 204 and levers 203 may be adapted to provide an
automated locking system in accordance with the present
disclosure.

[0144] Caveats

[0145] Whilst the preceding examples have been
described for use with, or to be incorporated within, con-
ventional airside dollies that are towed by manned tugs, the
status monitor and transport safety system can also be used
with non-conventional airside dollies. For example, the
status monitor can be fitted to or incorporated within a
self-propelled dolly, autonomous dolly, autonomous tug, or
remote controlled tug or dolly.

[0146] FEach concept discussed in the present disclosure,
except where otherwise provided, may be utilised indepen-
dently or in combination with any other concept discussed.
The skilled person will understand that the specific examples
discussed are simply embodiments of the discussed concepts
for illustrative purposes and that combinations disclosed in
relation to one specific example are not intended to limit the
different combinations that could be provided without
departing from the scope of the disclosure.

[0147] Where an aspect of the disclosure is discussed in
relation to an airside dolly, unless otherwise necessary any
feature of the described airside dolly may be provided as part
of a vehicle, such as a land vehicle, water vehicle, air
vehicle, or road vehicle.

1. A status monitor for an airside dolly, the status monitor
comprising:

a sensor, the sensor configured to sense a safety variable

of the airside dolly; and

an output, the output being in communication with the

sensor and configured to provide a status signal in
dependence on the sensed safety variable of the airside
dolly.

2. (canceled)

3. A status monitor according to claim 1 wherein the
sensor comprises a clamp sensor, wherein the clamp sensor
is configured to sense whether a ULD or other container is
correctly clamped to the airside dolly, and wherein the safety
variable is whether a ULD or other container is correctly
clamped to the airside dolly.

4. A status monitor according to claim 1 wherein the
sensor comprises a weight sensor, wherein the weight sensor
is configured to sense a weight, or change in weight, of cargo
being transported by the airside dolly, and wherein the safety
variable is whether there is a change in weight of the cargo
during transportation.

5. A status monitor according to claim 1 wherein the
sensor comprises a coupling sensor, wherein the coupling
sensor is configured to sense whether a further dolly is
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coupled to the airside dolly, and wherein the safety variable
is whether the further dolly has become decoupled from the
airside dolly.

6. A status monitor according to claim 1 wherein the
sensor comprises a proximity sensor, wherein the proximity
sensor is configured to sense whether an object, person or
obstacle is proximal to the airside dolly, and wherein the
safety variable is whether an object, person or obstacle is in
a position at which it might be struck by the airside dolly.

7. (canceled)

8. A status monitor according to claim 1, wherein the
status monitor further comprises a communication input,
and wherein the communication input is configured to
receive a status signal from the output of a further status
monitor.

9. A status monitor according to claim 8, wherein the
status monitor is configured to generate and output a con-
catenated status signal, wherein the concatenated status
signal comprises the status signal of the status monitor and
the status signal of the further status monitor.

10. A status monitor according to claim 1 wherein the
status signal is configured to trigger a shutdown or immo-
bilisation of a driven vehicle in dependence on the safety
status of the airside dolly.

11. A status monitor according to claim 10 claim wherein
the driven vehicle is one of:

a towing vehicle, such as a tug, towing the airside dolly;

or

the airside dolly itself.

12. (canceled)

13. An airside dolly comprising the status monitor of
claim 1.

14. A vehicle train comprising an airside dolly according
to claim 13, wherein the status signal is output to a tug
and/or a further dolly comprised within the vehicle train.

15. A transport safety system comprising the status moni-
tor of claim 1 and a terminal, wherein the terminal is
configured to receive the status signal, and preferably
wherein the terminal is located in at least one of: a tug cabin,
a control room, and a mobile device.

16. A transport safety system according to claim 15, the
transport safety system comprising a plurality of status
monitors, wherein each status monitor is associated with a
respective airside dolly.

17. A transport safety system according to claim 15,
wherein the terminal comprises a status alert system.

18. A transport safety system according to claim 17
wherein the status alert system is configured to provide an
indicator in dependence on the or each status signal, wherein
the indicator is at least one of: a visual indicator, and an
audible indicator, and wherein the indicator is preferably
provided to a driver of a tug, wherein the indicator com-
prises a visual indicator in the form of a display, and wherein
the display comprises a sub-display or status light indicative
of the status of a dolly for each dolly comprised within a
train.

19. (canceled)

20. A transport safety system according to claim 15,
wherein the status signal is configured to trigger a shutdown
or immobilisation of a driven vehicle in dependence on the
safety status of the airside dolly, further comprising an
override means, wherein the override means is configured to
allow an authorised user to at least partially override the
shut-down or immobilisation of the driven vehicle.
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21. A transport safety system according to claim 15
wherein the terminal is configured to output an overall status
signal, wherein the overall status signal is indicative of the
or each status signal received at the terminal.

22. A transport safety system according to claim 21,
wherein the terminal is located in a tug and the overall status
signal is output to a master controller, wherein the master
controller is at a location remote to the terminal and the
overall status signal further comprises a status of the tug.

23. A method of monitoring the status of an airside dolly,
the method comprising:

sensing a safety variable of the airside dolly; and

outputting a status signal in dependence on the sensed

safety variable.

24. A method of retro-fitting an airside dolly to improve
its operational safety, the method comprising:

fitting a sensor configured to sense a safety variable of the

airside dolly; and

fitting an output configured to be in communication with

the sensor and further configured to provide a status
signal in dependence on the sensed safety variable of
the airside dolly.

25. (canceled)



