
FORMULATION This invention relates to the use of
certain lactamide compounds in formulations to reduce
the toxicity associated with other formulation
components; to the use of certain lactamide compounds
as solvents, especially in formulations, particularly
in agrochemical formulations and in environmentally
friendly formulations; to novel lactamide compounds;
and to processes for preparing lactamide compounds.
Dimethyl lactamide is disclosed in DE 4 1 12 873 Al.
Certain lactamides are disclosed in Ratchford, W. P.
and Fisher, C. H., Journal of Organic Chemistry, 1950,
15, 317-325; Ratchford, W. P., Journal of Organic
Chemistry, 1950, 15, 326-332; Fein, M.L. and
Filachione, E.M., Journal of the American Chemical
Society, 1953, 75, 2097-2099; and US 4,143,159.
Nowadays, the Formulation Chemist is required to
address a number of environmental criteria when
developing new formulations. Ideally, a suitable
solvent will display many or all of the following
properties: an excellent dissolving power for
pesticides or other organic molecules; made from plant
or animal renewable resources; low skin irritation; an
ability to reduce the skin irritation associated with
aggressive formulation components, such as sodium
lauryl sulphate; low ecotoxicity, for example to
daphnia; low volatile organic content; and a high
flash point. The compounds of the present invention
each display all or many of these properties; in
particular, they may reduce the toxicity [which may be
toxicity to animals, especially mammals, or to plants]
associated with other components with which they may
be present Suitably, dermal toxicity, oral toxicity or
eye toxicity may be reduced. A compound of the present
invention may be present with another component in a
formulation either by virtue of combining the two in a
formulation prepared in advance of use [such a
formulation is then used in concentrated form or may
be used in diluted form, for example dilution with
water] or by combining the two at the point of use
[that is, in situ preparation of the formulation].
Accordingly, the present invention provides the use of
a compound of formula (I) in a formulation to reduce
the toxicity associated with at least one other
component present in the formulation
CH3CH(OH)CC=O)NR1R2 (I) where R1 and R2 are each
independently hydrogen; or C1-6 alkyl, C2-6 alkenyl or
C -6 cycloalkyl, each of which is optionally
substituted by up to three substituentsindependently
selected from phenyl, hydroxy, C1- alkoxy, morpholinyl
and NR R where R and R4 are each independently C1-3
alkyl; or phenyl optionally substituted by up to three
substituents independently selected from C1-3 alkyl;
or R1 and R2 together with the nitrogen atom to which
they are attached form a morpholinyl, pyrrolidinyl,
piperidinyl or azepanyl ring, each of which is
optionally substituted by up to three substituents
independently selected from C1-3 alkyl. In one
suitable aspect, R1 and R2 are each independently
hydrogen; or Ci-6 alkyl, Co-6 alkenyl or cycloalkyl,
each of which is optionally substituted by up to three
substituents independently selected from phenyl,
hydroxy, C1- alkoxy, morpholinyl and NR3R4 where R3
and R4 are each independently C1-3 alkyl; or R1 and R2
together with the nitrogen atom to which they are
attached form a morpholinyl ring which is optionally
substituted by up to three substituents independently
selected from C1 alkyl. In a more suitable aspect R1
and R2 are each independently hydrogen; or C1-6 alkyl
which is optionally substituted by up to three
substituents independently selected from phenyl,
hydroxy, Ci- alkoxy, morpholinyl and NR3R4 where R3
and R4 are each independently Ci-3 alkyl; or R1 and R2
together with the nitrogen atom to which they are
attached form a morpholinyl ring which is optionally
substituted by up to three substituents independently
selected from Ci-3 alkyl. In an even more suitable
aspect, R1 and R2 are each independently hydrogen; or
C1-6 alkyl; or R1 and R2 together with the nitrogen
atom to which they are attached form a morpholinyl
ring. In an even further suitable aspect, R1 is methyl
and R2 is methyl, ethyl, propyl or butyl [yet more
suitably R2 is methyl, propyl or butyl]; or R1 and R2
together with the nitrogen atom to which they are
attached form a morpholinyl ring. Suitably R3 is
methyl. Suitably R4 is methyl. For each optional
substituent, it is preferred that it is a methyl
group. Suitably alkyl groups are branched; most
suitably with methyl groups. Suitably the invention
provides the use of a compound of formula (I) in a
formulation to reduce the toxicity associated with at
least one other component present in the formulation
where R1 and R2 are each independently hydrogen, C1-6
alkyl, C2-6 alkenyl or C3-6 cycloalkyl;or R and R
together with the nitrogen atom to which they are
attached form a pyrrolidinyl, piperidinyl or azepanyl
ring. Suitably, the compound of formula (I) is used in
a formulation to reduce the toxicity associated with a
surfactant [i.e. the "at least one other component
present in the formulation" is a surfactant], which
may be non-ionic [for example a nonylphenol ethoxylate
or an alcohol ethoxylate], anionic [for example an
alkyl sulphate, such as sodium lauryl sulphate, or a
sulphonate, such as calcium dodecylbenzene sulphonale]
or cationic [for example a tertiary amine, such as a
tertiary amine ethoxylate; or a tri-alkyl ammonium
salt, such as cetyl trimethyl ammonium bromide]. More
suitably, the compound of formula (I) is used in a
formulation to reduce the toxicity associated with
sodium lauryl sulphate [i.e. the "at least one other
component present in the formulation" is sodium lauryl
sulphate]. These compounds may be used effectively as
solvents. Therefore in another aspect, the present
invention provides the use of a compound of formula
(I) as defined above; provided that R1 is not methyl
when R2 is methyl. Suitably, to act as a solvent, a
compound of formula (I) is liquid at room temperature
and pressure. Many of the compounds disclosed by the
present invention are novel. Therefore in a further
aspect, the present invention provides a compound of
formula (I) where R1 and R2 are each independently
hydrogen; or C1-6 alkyl, C2 6 alkenyl or 



C3-6 cycloalkyl, each of which is optionally
substituted by up to three substituents independently
selected from phenyl, hydroxy, C1 alkoxy, morpholinyl
and NR3R4 where R3 and R4 are each independently C -
alkyl; or phenyl optionally substituted by up to three
substituents independently selected from C1-3 alkyl;
or R1 and R2 together with the nitrogen atom to which
they are attached form a morpholinyl, pyrrolidinyl,
piperidinyl or azepanyl ring, each of which is
optionally substituted by up to three substituents
independently selected from Ci- alkyl; provided that
R1 is not hydrogen, methyl, ethyl, propyl, n-butyl,
sec-butyl, iso-butyl, n-amyl, iso-amyl, isobutylenyl,
n-hexyl, 1-3-dimethylbutyl, allyl, CH CH2OH,
2-hydroxypropyl, 2- hydroxyisobutyl,
l,3-dihydroxy-2-methyl-2-propyl,
tris-hydroxy-methyl-methyl, CHiCH2OCHs, cyclohexyl,
phenyl, benzyl, a-methylbenzyl, b-phenylethyl,
3-hydroxypropyl or l-hydroxy-2- butyl when R2 is
hydrogen; R1 is not methyl, allyl or phenyl when R2 is
methyl; R is not ethyl when R is ethyl;- AR1 is not
n-butyl when R2 is n-butyl; R is not iso-bwtyl when R
is w-bulyl; R1 is not n-amyl when R2 is n-amyl; 1 0 R
is not iso-amyl when R is -amyl; R1 is not n-hexyl
when R2 is n-hexyl; R1 is not allyl when R2 is allyl;
R1 is not butyl or phenyl when R2 is phenyl; R is not
benzyl when R is benzyl; R1 is not CH2CH2OH or ethyl
when R2 is CH2CH2OH; R1 is not 2-hydroxypropyl when R2
is 2-hydroxypropyl; and R1 and R2 together with the
nitrogen atom to which they are attached do not form a
morpholinyl, pyrrolidinyl or piperidinyl unsubstituted
ring. Suitably, the present invention provides a
compound of formula (I) where R and R 1 0 are each
independently hydrogen, C1-6 alkyl, C2-6 alkenyl or
C3-6 cycloalkyl; or R and R together with the nitrogen
atom to which they are attached form a pyrrolidinyl,
piperidinyl or azepanyl ring; provided that R1 is not
hydrogen, methyl, ethyl, n-propyl, wo-propyl, n-butyl,
sec-butyl, iso-butyl, n-amyl, iso-amyl or js-butylenyl
when R2 is hydrogen; R1 is not methyl when R2 is
methyl; R1 is not ethyl when R2 is ethyl; and R1 is
not n-butyl when R2 is n-butyl; suitably R1 and R2 are
each independently hydrogen or C1-6 alkyl, C2-6
alkenyl or C3-6 cycloalkyl; and more suitably R1 is
hydrogen. Alkyl groups and moieties are straight or
branched chains. Examples are methyl, ethyl, w-propyl,
n-propyl, n-butyl, sec-butyl, tert-butyl, n-amyl and
iso-amyl [3-methylbutyl]. Alkenyl groups and moieties
may be in the form of straight or branched chains and,
where appropriate, may be of either the (E)- or
(c)-configuration. Examples are vinyl and allyl.
Cycloalkyl includes cyclopropyl, cyclopentyl and
cyclohexyl. Suitably R1 and R2 are each independently
hydrogen or Ci-6 alkyl, C2-6 alkenyl or C3-6
cycloalkyl; more suitably hydrogen or Ci-6 alkyl; yet
more suitably hydrogen or Ci-5 alkyl; and still more
suitably hydrogen or Ci-4 alkyl. In one aspect, even
more suitably, R is hydrogen. In another aspect, even
more suitably, R1 is methyl.The compounds of the
invention may be used in a variety of end use
applications (including agrochemical formulations),
particularly as solvents. These solvents may be used
with a wide variety of materials, including
herbicides, fungicides, acaricides, nematicides and
insecticides [and also plant growth regulators]. The
compounds of the invention may be used to formulate
solutions of a variety of materials, including
agrochemicals, which may be formulated as emulsion or
dispersion concentrates, emulsions in water or oil,
microencapsulated formulations, aerosol sprays or
fogging formulations; and these may be further
formulated into granular materials or powders, for
example for dry application or as water-dispersible
formulations. The solutions so formed may also be used
directly on soil or plants or in other
non-agrochemical applications. The low toxicity of the
solutions makes them particularly suitable for skin
creams, lotions, sun creams, personal hygiene products
and pharmaceutical formulations, such as tablets,
suppositories, inhalers, dermal creams and potions.
The low toxicity and excellent environmental profile
of these compounds mean that they are particularly
useful in applications where the minimisation of
pollution is desired. Examples of such applications
include paper making, water treatment, forestry
applications, public health treatments, use in
municipal pools and other water courses, in
applications near rivers, lakes, reservoirs or seas
and in applications where release to the atmosphere
has to be minimised or controlled and where damage to
the atmosphere is not desirable. Examples include use
in exterior and interior paints, coatings, varnishes,
waxes or other protectant layers or opacifiers,
colourants or screens; in dyeing, pigmentation or the
use of inks; in cleaning products designed for the
home, garden or industrial applications; and in soap
or detergent applications for industrial, home or
environmental usage. The compounds of the present
invention may also be used in shampoos, household
detergency and in household cleaners [for example oven
cleaners and surface cleaners]. The compounds of the
present invention are particularly valuable in
formulations where contact with either human or animal
skin or eyes is required or may occur by accident.
Applications such as the use of shampoo or bodily
cleaning fluids [such as shower gels, hand or body
wipes and medical wipes] may benefit from the safe
nature of these solvents, which may form part of a
cleaning formulation and which may also reduce the
irritancy of some of the other ingredients, such as
surfactants. In a similar fashion the application of
pharmaceutical or veterinary products directly to the
skin or eyes may benefit by a reductionin the overall
irritation caused by a formulation when it relies on a
compound of the present invention. The compounds of
the present invention may also be used for
anti-bacterial purposes. Hand cleansers and fluids
used to clean floors, kitchens or vehicles may also
benefit from the inherent reduction in risk associated
with the safening nature of the solvent. 



Industrial processes such as electroplating and
coating often require strong solvents and/or acids in
order to clean and degrease metal or similar surfaces.
The compounds of the present invention may reduce the
overall corrosivity of such fluids which would reduce
the risk associated with the manufacturing process.
The low toxicities and excellent dermal properties of
these compounds also mean that they are suitable for a
wide array of pharmaceutical, veterinary and personal
hygiene applications. They are particularly valuable
for skin application, oral dosing, injection,
suppository and subcutaneous or intra-lipid insertion,
for example in polymer-controlled release devices. The
compounds of the present invention have exceptional
dissolving power for a wide variety of agrochemicals,
pharmaceuticals and other commercially valuable
compounds, plus the dissolving power also extends to
dissolution of dirt, grease or waxes; have very low
toxicity to mammals, birds, fish and other aquatic
organisms; have low dermal toxicity or irritancy and,
in addition, the solvents reduce the dermal toxicity
of highly damaging compounds such as sodium lauryl
sulphate and other surfactants; have high flash points
which mean that they have a benefit in terms of the
safety requirements needed for storage, transport and
use; have low vapour pressures which mean that they
have low levels of volatile organic compound
emissions; are manufactured from natural materials
which are readily renewable from plant or animal
sources; and are inexpensive to manufacture because
they are produced from readily available and
inexpensive raw ingredients. The compounds of the
present invention may be prepared by reacting a
compound of formula (HI) [CH3CH(OH)C(=O)OR5 (HI)]
where OR5 is a leaving group, with a compound of
formula (II) [HNR1R2 (II)] where R1 and R2 are as
defined above. Accordingly, the present invention
further provides a process for making a compound of
formula (I) as defined above comprising the step of
reacting a compound of formula (HI) [CH3CH(OH)C(=O)OR5
(IH)] where OR5 is a leaving group with a compound of
formula (H) [HNR1R2 (II)] where R1 and R2 are as
above. Suitably R5 is Ci 4 alkyl.TMs process produces
HOR5 as a by-product; a cleaner reaction avoids (his
by-product: the compounds of the present invention may
also be prepared by reacting lactide
[3,6-dimethyl-[l,4]-dioxane-2,5-dione] with a compound
of formula (II) [HNR1R2 (H)] where R1 and R2 are as
defined above. Schematically, such a reaction is shown
below. 2 CH3CH(OH)C(=O)NR1R2 (I) The present invention
is not limited to the above reaction scheme; it
illustrates how lactide
[3,6-dimethyl-[l,4]-dioxane-2,5-dione] may be
converted to a laclamide by reacting lactide with an
amine [suitably a primary or secondary amine].
Therefore the present invention also provides a
process for making a lactamide compound comprising the
step of reacting lactide
[3,6-dimethyl-[l,4]-dioxane~2,5-dione] with an amine.
Furthermore it provides a process for making a
compound of formula (I) as defined above comprising
the step of reacting lactide with a compound of
formula (II) [HNR1R2 (H)] where R1 and R2 are as
defined above. Suitably either process of the present
invention may be operated solvent-free. The invention
is illustrated by the following Examples in which: g =
grammes 0C = degrees centigrade Unless otherwise
stated, each concentration is expressed as percentage
by weight. EXAMPLE 1 Skin irritation and damage can be
measured most easily by a well-known SIFT (Skin
Integrity Function Test) procedure measuring the
electrical resistance of the skin after exposure to
the material of interest and comparing this to the
electrical resistance of untreated skin. In this
particular Example, solutions of 1% and 10% w/w
dimethyl lactamide were prepared and tested in
comparison with a 10% w/w solution of sodium lauryl
sulphate (SLS). SLS is used in shampoo and toothpaste
formulations and is a suitable control because much is
known about its irritating behaviour on human skin and
eye tissue. Table 1 shows the mean result from five
measurements with each sample as well as the
calculated standard error on each mean. The results
for the two concentrations of dimethyl lactamide are
within the experimental error range of the untreated
control thus displaying the remarkably benign
behaviour of this solvent on skin. By contrast the
damage caused by the 10% SLS solution was
significantly higher than that caused by either of the
lactamide solutions.Table 1 Electrical resistivity
measurements post-lreatment of skin subjected to each
solution. Sample Electrical resistivity / kilo ohms
Std. error Untreated control 8.00 1.39 10% dimethyl
lactamide solution 7.72 2.05 1% dimethyl lactamide
solution 8.04 0.72 10% SLS solution 0.91 0.05 EXAMPLE
2 Dimethyl lactamide was shown to reduce the damage
caused by skin irritants. A SIFT (as discussed in
Example 1) was carried out to compare the damage
caused by a 0.5% w/w SLS aqueous solution compared to
an aqueous sample containing 0.5% SLS plus 10% w/w
dimethyl lactamide. The results in Table 2 show that
skin treated with dimethyl lactamide plus SLS together
suffered significantly less damage that skin exposed
to SLS alone. For comparison the damages caused by 1%
and 10% SLS solutions and also the value for an
untreated control have been included. Table 2
Electrical resistivity measurements on skin exposed to
SLS and to dimethyl lactamide. Electrical resistivity
/ Sample kilo ohms Std. error Untreated control 8.00
1.39 0.5% SLS with 10% dimethyl lactamide solution
3.17 0.65 0.5% SLS solution 2.03 0.33 1.0% SLS
solution 1.84 0.57 



10.0% SLS solution 0.91 0.05 EXAMPLE 3 The toxicity of
solvents to daphnia is a suitable way to assess the
likely ecological impact of a spillage and to the
potential environmental impact of the material in use.
In this test various concentrations of dimethyl
lactamide were used in order to find the point at
which daphnia magna suffered reduced mobility. Daphnia
magna in tanks were exposed for 48 hours to solutions
of dimethyl lactamide. The concentration of dimethyl
lactamide in water at which 50% reduced mobility
[EC50] was detected is between 0.1% and 1% w/w.EXAMPLE
4 The flammability of solvents is of concern to
minimise risk during storage, transport and use.
Typically the risk is assessed by measuring the flash
point of the solvent. The flash point of dimethyl
lactamide was measured using a Seta flash 3 closed cup
tester model 30000-0. The measured value was 1080C.
EXAMPLE 5 A major environmental concern associated
with solvents is the likelihood of volatile organic
compound (voc) being released and transferred to the
upper atmosphere. A measure of this tendency is the
vapour pressure of the solvent as this determines the
driving force to enter the vapour phase. The measured
vapour pressure of dimethyl lactamide was found to be
between 0.08 and 0.2mmHg at 2O0C. EXAMPLE 6
Formulations that are applied to crop plants can often
lead to phytotoxic damage. This damage may take the
form of the formation of necrotic spots where sprayed
formulation has landed on leaf surfaces or it may take
the form of chlorosis or larger scale damage to the
plant such as dessication and death. In order to
assess the safety of solvents to plant species they
were sprayed at high usage rates and high water
volumes onto very sensitive, young plants. The plant
species amaranthus retroflexus (AMARE), alopecurus
myosuorides (ALOMY), chenopodium album (CHEAL) and
digitaria sanguinalis (DIGSA) were grown from seed
under glass house conditions until they reached the
first leaf stage. A solvent was dissolved in distilled
water at a rate of 1%w/w and sprayed onto the plants
at a rate of 2500 litres per hectare using a
laboratory track sprayer. The plants were maintained
in the glasshouse for a period of 2 weeks in order to
observe any effects on the plants. Untreated plants
were grown and kept under the same conditions as a
direct comparison to the treated samples. A second set
of identical plants was also sprayed with the novel
solvent however in this case 0.5 % of the commercial
surfactant Tween 20 (T) was also added to the spray
solution. In this experiment control plants for
comparison were also sprayed with 0.5% Tween 20 but
not with the solvent. Plants were examined after 1, 2,
6, 7, 9 and 13 days to try to find evidence of damage
to the treated plants. AUexperiments were carried out
in duplicate. The following solvents were tested using
this procedure; the observed damages to the plants are
listed in Table 3.Table 3 Solvent Observed damage
Observed damage with solvent and with solvent Tween 20
N-propyl morpholynyl None None lactamide
N-2-hydroxyethyl lactamide None None 3-diethylamino
propyl None Slight damage to AMARE,CHEAL, lactamide
not replicated N-1,3-dimethyl butyl None None
lactamide N-benzyl Lactamide None None N-sec-butyl
lactamide None None N-2-hydroxyethyl None None
piperidinyl lactamide N-allyl lactamide None None
N-3-butoxypropyl lactamide None None N-isobutyl
lactamide None None N-isopropyl Lactamide None None
N-1-ethyl-2-hydroxyethyl Damage to one None lactamide
AMARE, not replicated N-ethyl-N-2-hydroxyethyl None
None lactamide N-1-hyroxyethylbutyl None None
lactamide N-pyrrolidinyl lactamide None None
N-morpholinyl lactamide None None
N-hydroxyefhyl-N-benzyl None None lactamide N-ethyl
lactamide None None N-methyl-N-butyl lactamide None
None N-methyl-N-proryl None None lactamide EXAMPLE 7 A
sample of a solvent (200 microlitres) was added to a
4ml volume glass vial. The pesticide cyproconazole was
added to the vial and shaken to allow thorough mixing.
The vial was left to equilibrate at 250C for 24 hours
after which time it was examined visually. If the
solid had dissolved a further quantity of
cyproconazole was added, the vial shaken and then left
for another 24 hours. This process was repeated until
a saturated solution had formed after which time the
vial was left to equilibrate for one week. The glass
vial was thoroughly shaken using a laboratory
Whirlimixer(tm) (T) (Fisons Scientific Instruments 



Limited), once per day, during this period. After this
time the sample was centrifuged, thesupernatant was
sampled and analysed by HPLC with reference to a known
weight of pure cyproconazole, in order to determine
the concentration of cyproconazole in solution. Table
4 demonstrates that lactamide solvents have excellent
solubilising power for the pesticide. Table 4 EXAMPLE
8 This example illustrates the preparation of certain
compounds of the present invention. The amines used
were commercial samples supplied by Fisher Scientific
or Sigma Aldrich. Amines were reacted with one of the
following: (-)-Ethyl (S>2-hydroxyrrorionate
("Ethyl-S-lactate", Ex Sigma Aldrich, 98%)  (-)-Ethyl
0S)-2-hydiOxyrrorionate ("Ethyl-L-lactate", Ex Fluka,
>99%)  3,6-dimethyl-1,4-dioxane-2,5-dione ("Lactide",
Ex Aldrich, 99%) Initially reactions were performed in
a microwave reactor under the conditions listed in
Table 5. Due to the restricted volumes possible and in
light of the rapid reactions seen, further reactions
were carried out under ambient conditions and over an
increased timescale. Reactions were monitored using
FT-IR spectroscopy via the reduction in the ester band
from ethyl-lactate at -1750cm 1 and the corresponding
increase in the amide bands at -1630cm 1 and -1550cm
1. Selected samples were purified via preparatory HPLC
and the compounds were identified via GC-MS and NMR. A
cleaner, novel synthetic route was later utilised
where the amines were reacted with lactide
(3,6-dimethyl- 1,4-dioxane-2,5-dione). Table 5Platform
Screen Doors The invention relates to a method and
apparatus for opening and closing platform screen
doors or gates. The conventional railway station
consisting of a raised platform adjacent to the track
is essentially the same design as has been used since
the beginning of the railway industry in the
nineteenth century and is an effective solution to the
problem of maximising passenger boarding speed.
However, the basic platform arrangement suffers from
several well known problems, such as passengers
falling under trains either deliberately or
unintentionally and also litter from passengers
falling onto the track. Although incidents of people
falling under trains are not common, they result in
significant disruption to the network and are
traumatic incidents for everyone present. The problem
of litter on the track has also increased in recent
years and can represent a serious health and safety
risk on underground or sub-surface systems where the
litter will remain in tunnels until it is cleared up.
Platform screen systems or automated platform gates
are well known in the railway industry as one approach
of dealing with these problems. Due to the problem of
lining up doors on the platform and the train, these
systems are usually only installed on lines where the
rolling stock is standardised, which in practice is on
metro or underground systems, although some dedicated
high speed systems are also provided with screens. In
the known platform screen door systems, the operation
of the doors is controlled using the signalling
system. The signalling system is quite suitable for
this as modern systems have great accuracy and are
designed for safety critical applications. However,
the use of the signalling system for operating the
doors also suffers from a number of problems. In
practice, modern signalling systems are complex and
prone to faults, which leads to the doors often
needing to be operated manually.Additionally, the use
of the signalling system makes it very difficult to
incrementally retrofit a platform screen door system
to a line to be able to operate them. The present
invention therefore seeks to provide a method and
apparatus for controlling the opening and closing of
the doors of a platform screen door system that does
not rely on the signalling system. According to a
first aspect of the invention there is provided an
apparatus for controlling the operation of a platform
screen door system comprising a first transceiver
adapted to be mounted on a train and a second
transceiver adapted to be mounted on a platform or on
the platform screen door system, the first and second
transceivers, in use, being adapted to communicate
with one another such that when the train is stopped
within a predetermined tolerance adjacent to a door of
the platform screen door system, the train can request
that the platform screen doors open. According to a
second aspect of the invention there is provided a
method for controlling the operation of a platform
screen door comprising the steps of stopping the train
within a predetermined tolerance of the door, a first
transceiver on the train communicating with a second
transceiver on the platform or the platform screen
door, wherein the train requests that the doors open
and then opens the doors of the train and when loading
or unloading is complete, requests that the doors be
closed, the second transceiver then transmitting a
signal that the doors are closed and locked, thereby
enabling the train to depart. The apparatus and method
of the invention provide for the train to control the
operation of the doors rather than the signalling
system. By dispensing with the use of the signalling
system in the control of the doors, the speed of the
signals is also advantageously speeded up. The system
also permits the control of the screen doors by the
driver without requiring any additional actions by the
driver. Preferably, a transceiver is fitted at each
door position where a passenger may alight from the
train. This not only provides for a degree of
redundancy in the system but also ensures that the
driver does not open the doors on the wrong side of
the train.An exemplary embodiment of the invention
will now be described in greater detail with reference
to the drawing in which. Fig. 1 shows a schematic of a
train at a platform Figure 1 shows schematically a
metro train 1 adjacent to a railway platform 2 having
a platform screen 3 at the edge of the platform 2
facing the train 1. A first transceiver 



unit 4 is fixedly mounted on the side of the train 1
and a second transceiver unit 5 is fixedly mounted on
the face of the platform screen 3 facing the train 2.
The platform screen extends along the length of the
platform and has periodic doors at locations
corresponding to the doors on the trains that will
stop at the platform. Although the second transceiver
unit 5 could alternatively be mounted between the
rails or above the train on an enclosed or underground
railway, this will tend to lead to interference and
other safety issues. The transceiver units will
typically be in the form of an antenna loop and
operate at low frequencies (<1 5OkHz) to avoid
interference with other operators in particular the
signalling equipment. The signal strength is also such
that it ensures that the train driver has to stop
within a predetermined distance from the platform
screen doors. The system uses 2.5 channels to
facilitate two way communication between the platform
side and the train, with two channels being used for
communication and the half channel being used for a
carrier signal. In use, when the train 1 is correctly
aligned within the stopping zone in the station, which
will typically be within about 0.5m of the ideal
position, the first and second transceivers line up
and are able to communicate with one another. Once
communication between the transceivers is established,
the tram-side transceiver 4 transmits a door open
signal to the platform screen side transceiver 5 and
then transmits a door open signal down the train, so
that the train doors open slightly after but at
substantially the same time as the platform doors.
Once passenger embarkation and disembarkation is
completed, a door close signal is transmitted from the
train-side transceiver to the platform screen side
receiver 5 and then also down the train, so that the
respective doors can be closed. Once the platform
doors are closed and locked a corresponding signal is
transmitted to the trainso that it may depart the
station. This will typically be signalled to the
driver by way of an in cab lamp. The lamp will be
driven by the closed and locked signal. In many
existing railway systems an additional problem arises.
Due to cost considerations and the impossibility of
long term line closures, it is unlikely that an entire
line will be fitted with the system at a single time
and so it is envisaged that the system will be
retrofitted incrementally. In this case, the train
cannot receive the closed and locked signal in the
same manner as described above as the equipment is not
present and it is undesirable to provide the driver
with a manual override as this will compromise safety.
As the closed and locked signal flag is cancelled by
the return message from the platform that the platform
doors are open. If there are no platform doors on the
platform, the closed and locked signal is not
cancelled. By effectively latching in the closed and
locked signal, in the absence of a signal from the
platform transceiver, the closed and locked signal
stays and the train can depart. The use of the train
and platform side transceivers in this embodiment is
particularly advantageous as it permits further
information such as train operating data, loading and
positioning to be exchanged at the platform, where it
can be passed on to the network operators own computer
network. Similarly, information from other parts of
the network can also be passed on to the train and
train driver. The train in this case acts a token and
the railway as a token ring network. This embodiment
also has the effect of reducing the load on the
signalling equipment, which in turn should prove to be
more reliable and faster than in known systems. In the
event that each door on the platform screen door
system is equipped with a transceiver, it is possible
to implement selective door opening on the train. This
is sometimes necessary on some older railway systems,
in which the train may be longer than some of the
platforms at which it must stop. In a hybrid system,
it would also be possible for the transceivers to
communicate with the signalling system, thereby
avoiding resignalling the line and also avoiding the
need to install monitoring equipment on every
platform.The system and method of the invention
provide a low cost solution to the problem of
operating platform screen doors that is suitable for
incremental retrofitting to existing railway
networks.1. An apparatus for controlling the operation
of a platform screen door system comprising a first
transceiver adapted to be mounted on a train and a
second transceiver adapted to be mounted on a platform
or on the platform screen door system, the first and
second transceivers, in use, being adapted to
communicate with one another such that when the train
is stopped within a predetermined tolerance adjacent
to a door of the platform screen door system, the
train can request that the platform screen doors open.
2. Apparatus according to Claim 1, wherein the
transceivers comprise coil antennae. 3. Apparatus
according to Claim 1 or Claim 2, wherein the
transceivers communicate with one another at a
frequency of less than 15OkHz using 2 Vz channels. 4.
Apparatus according to any one of Claims 1 to 3,
wherein, in use, when the platform screen door is
closed and locked, a corresponding signal is
transmitted to the train and a flag set. 5. Apparatus
according to any one of Claims 1 to 4, wherein, in
use, when a door open is successfully transmitted to
the platform screen door transceiver, a return message
cancels the closed and locked signal flag. 6. A method
for controlling the operation of a platform screen
door comprising the steps of stopping the train within
a predetermined tolerance of the door, a first
transceiver on the train communicating with a second
transceiver on the platform or the platform screen
door, wherein the train requests that the doors open
and then opens the doors of the train and when loading
or unloading is complete, requests that the doors be
closed, the second transceiver then transmitting a
signal that the doors are closed and locked, thereby
enabling the train to depart. 


