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B41M  3/12 (52) Index at acceptance B6C 686 GA (72) Inventors HAROLD JACOB
STERN WILLIAM  BALDWIN and IAN HAROLD DAY (54) IMPROVEMENTS IN OR RELATING
TO HEAT TRANSFERS (71)      We, POLYMARK   INTER-  construction such as
cotton sheeting; cotton NATIONAL LIMITED, formerly known as  drill;
acetate, rayon and nylon linings; cotton,  50 Polymark Limited, a British
Company of 63  cotton/polyester and nylon shirtings, includ- Jeddo Road,
Shepherds Bush, London W12  ing warp-knit nylon. 5  9EE  do hereby declare
the invention for    The same limitations are further apparent which we
pray that a Patent may be granted  when one considers that application
pressures to us, and the method by which it is to be  used in. the above
patents are of the order of  55 performed to be particularly described in
and . 2 to 4 Kg/sq cm, as only fabrics which are by the following
statement: -             not crushed by such pressures can be labelled 10
The present invention relates to a heat  without damage. transfer of the
kind used for providing an    Resin systems which are used in the pro-
article, e.g. a textile article, with a  aring.  duction of a heat transfer
must satisfy a  60 Such transfers comprise a temporary support  number of
stringent requirements and in par- carrying thereon a transferable marking
and  ticular they must be soluble in solvents com- 15  in the following
description it is to be under-  monly used in the printing industry, and
they stood that the word: label is generic to a mark-  must dry to a firm,
non-tacky film which has ing such as a label, stamp or other informative  a
long shelf-life, i.e. it will not cross-link at  65 *and/or decorative
marking which is carried  ambient temperatures even though it may by the
temporary support.  -              already incorporate a cross-linking
agent and 20    The Applicants have previously disclosed  a catalyst, but
will cross-link in afew seconds various constructions of heat transfer in
their  at the elevated temperature at which marking British Patents Nos.
928,347, 1,201,713 and  is carried out The selected resin system must  70
1,287,452 and 1,386,392. Briefly, such trans- therefore allow the following
manufacturing fers comprise a temporary support and a label,  steps to be
carried out:- 25  carried by the support, including a resin sys-
Preparation of solutions, printing ink etc.; tem which, when placed in
contact with an    Printing, drying, stacking and cutting sheets article to
be marked and subjected to the  of printed labels;                       75
action of heat and pressure, is cured into an    Despatch and storage at a
range of ambient inert, insoluble and wear-resistant form and  conditions;
and 30  thus provides a substantially permanent mark-    at the time of
application and under the ing on the article surface              selected
conditions of heat and pressure, flow Markings formed from  resins systems
as  into a fabric being martked without blurring   80 described in the
above patents suffer from   of the marking, followed (when in the pre-
certain limitations which restrict their useful-  sence of a cross-linking
agent) by cross-linking 35  ness. In particular, they are relatively
inexten-  to a substantially insoluble and wear-resistant sible after
cross-linking and require a high  form. application pressure to secure good
adhesion    It is an object of the present invention to  85 to the fabric
being marked. There is also a  provide a heat transfer incorporating a
resin tendency for the resin to crack if it forms an  system which obviates
or mitigates the limi- 40  unsupported. bridge between  fibres of a
tations of the prior art heat transfers, which coarsely woven fabric. Thick
fibres, particu-  satisfies the above requirements and which, in larly of
materials such as wool, which absorb  addition, is tough, extensible and
resistant to' 90 considerable amounts of water during wash-  cracking,
laundering, dry-cleaning, ironing and ing, may also cause the transfer to
crack dur-  normal wear and tear. 45  ing washing.
According to the present invention there is These considerations limit. the
use of those  provided a heat transfer comprising a tern- resin systems to
transfers which are to be  porary support and a label (as herein defined)
95 applied to fabrics which are of a closely woven  carried on said
support, said label incorporat-   



2                                      1,523,869
2 ing a layer of a polyurethane resin system   the polyurethane has 4 to 8
methylene group  ' which  incorporates a thermoplastic  poly-  per ester
group and preferably also the free  55 urethane elastomer which is the
product of glycol is a linear glycol of the formula the reaction of
[err] being 2 to 8 5'  (A)  1 mole of an essentially linear hydroxyl-
The term diphenyl diisocyanate compound terminated polyester having a
repeating unit as used herein is generic to compounds hav- either of the
formula                     ing two phenyl groups which  are bonded  60
either directly to. each other or through the 0      0
intermediary of one or more atoms such as carbon or oxygen, each phenyl
group having an -NCO  substituent. Diphenyl methane diisocyanate is found
to  65 wherein R is an alkylene radical of 2 to 8  be particularly suitable
for producing the 10  carbon atoms and [err] is an alkylene radical of
polyurethane resin and for this, and other di- 4 to 10 carbon atoms, or of
the formula   phenyl diisocyanate compounds, the diphenyl-
p,p'-diisocyanate isomer is preferred. [err]                ,
The thermoplastic. polyurethane incorpor-  70 ates a cross-hiking agent ad
an acid or acid- [err]                         .       yielding catalyst so
that under, the application conditions the polyurethane is' converted to
wherein [err] is an alkylene radical of 4 to 8  an inert,insoluble and
wear-resistant form. carbon atoms, said linear polyester having an    The
cross-linking agent used to cure the   75 15  average molecular weight of
600 to. 1,200 and  polyurethane resin under the application con- an acid
number less an n 10;              ditons is selected such that the resin
will not (B) from 1.1 to 3.1 moles of a diphenyl diiso-  cure during long
periods of storage at ambient cyanate having an isocyanate group on each
temperature or at the temperatures encoun- phenyl nucleus; and
tered in preparing tie transfer but neverthe-   80 20  (C). from.0.1 to 2.1
moles of at least one free  less, will- be rapidly cured at. the
temperature glycol of from 2 to 10 carbon atoms;    of tranfer application
to provide a substan- the combined average hydroxyl number mole-  tially
permanent marking. Suitable cross-link- 25  cular weight of the polyester
and the free  ing agents are compounds containing more glycoli.being from
450 to 600,. andc the molar  than one N-alkosxymethyl group, more prefer-
85 25  amount of the polyester and glycol coabined  ably more than one
N-methoxymethyl group, being essentially .Equivalentto the. molar  and
several specific examples are listed in the, amount of the diisocyanate
compound, said  following table. polyurethane resin system further
incorporat- ing an acid or acid-yieding catalyst and as a
NN'-bis-(methoxymethyl)uron, 30  cross linking agent a compound containing
tri-methoxymethyl meamine ,             90 two or more N-alkoymethyl
groups, whereby      hexa-methoxymethyl melmine, when the layer of the
polyurethane resin sys-  tetra-methoxymethyl urea, tem is placed in contact
with an article to    urea-formaldehyde precondensates con- be marked and
subjected to heat andpressure   taining methoxymethyl groups, 35  the
polyurethane is cross-linked into an inert,  melamine-formaldehyde
precondensates   95 insoluble and wear-resistant form to. provide
containing methoxymethyl groups a substantially permanent marking on the
hexaethoxymethyl melamine, article.
urea-formaldehyde precondensates con- Such polyurethanes are similar to
those dis-   taining ethoxymetjyl thyl groups, 40  closed in U.K. Patents
Nos. 849,136  and       melamine formaldehyde  precondensates  100
1,025,970 and U.S. Patent No. 2,871,218 and    containing ethoxy-methyl
groups, are available under the Trade name "Estane"   N,N'   bis -
(methoxymethyl)  meta - (Registered Trade Mark). .
phenylenediamine, The polyesters of the repeating formula     alkylated
melamine or urea resin pre- condensates,.                           105 o
0                            butylated melamine or urea resin pre- [err]
condensates. 45 The cross-linking agent may be used in an may be. prepared
by.. the reaction of a satur- amount of up to 30% by weight based on the
ated aliphatic glycol having 4 to 10 carbon  weight of thedry resin, witha
preferredrange  110 atoms and the hydroxyl groups on its terminal of 5-20%
by weight. 



carbon atoms, and. a dicarboxylic acid of the    As catalyst for the
cross-linking agent, there 50  formula HOOC-R-COOH  where R is an  is
preferably used a non-volatile acid having alkylene radical of 2 to' 8
carbon atoms, or the  a pKa value of from 2 to 5, preferably 2.5 to
anhydride thereof..                       3.5. Stronger acids tend to
induce a significant   15 Preferably, the polyester used for producing
degree of cross-linking at ambient tempera-    3
1,523,869                                         3 tures thus giving a
heat transfer of poor shelf  under  the  Trade  Marks  "Melinex"  or life,
and weaker acids do not act sufficiently  "Mylar", either unsupported or
laminated to a quickly under the marking conditions.        suitable grade
of paper. There are also a num- As examples of suitable acidic curing
agents  ber of proprietory release-coated papers which 5   there may be
mentioned tartaric acid, phos-  may be used.
70 phoric aicd, citric acid, o-phthalic acid, iso-    In one form of
transfer, the label is pro- phthalic acid, itaconic acid and salicylic
acid.  vided by coating the support with a solution Alternatively, a
compound which yields the  of the polyurethane resin system, containing
acid under the marking conditions may be  catalysts and curing agents,
which is then 10   used and in this respect the anhydrides and  dried so
as' to form  a continuous layer of   75 ammonium salts of the acids may be
used.     resin. Onto this layer is printed, in mirror The amount of acid
or acid-yielding cur-  image form, the required design'with an ink ing
agent required depends on the kPa of  preferably comprising the same resin
system theacid,its basicity and its equivalent weight.  as that used for
the continuous layer and 15  'An amount of curing agent in the range 0.5
made up typically as an approximately 25%    80 to 10%  by weight based on
the resin weight  solution in an organic solvent such as a ketone will
normally be found satisfactory. and the  (e.g. cyclohexanone) or mixtures
of ketones, best results are obtained with a range of I  alcohols and
aromatic hydrocarbons. The ink to 4% by weight.
is pgmented in the normal manner and print- 20     Heat transfers in which
the polyurethane  ing effected by conventional techniques such   85 resin
system incorporates a cross-linking agent  as screen printing. and acidic
catalyst as described  above are    When this transfer is applied to an
article found to have an excellent shelf life but, under  the continuous
layer is uppermost in the -  the a plication conditions, the polyurethane
is  applied label and thus forms a protective layer 25  rapidly
cross-linked into an inert, insoluble  for the printed characters.
90 and wear-resistant form and produces a sub-    Optionally, a second
continuous layer of the stantially permanent marking which is resist-  same
or different polyurethane resin as the ant to severe conditions of
laudering, pressing  first continuous layer may be applied to the and dry
cleaning to which the article may be  top of the transfer so as to sandwich
the 30  subjected. However, in spite of the cross-  printed characters and
form a background layer   95 linked structure, the marking is extensible
and when the label is applied to the article. If may be used on such
fabrics as knitwear and  desired, this background layer may be of con-
jersey.                                      trasting colour to the printed
characters. Transfer labels prepared according to the    In the case of a
three layered structure of 35  present application can also be applied  to
this type, it is possible to use conventional  100 loosely constructed or
bulked fabrics at pres-  printing inks since they will be protected by
sures as low as 0.1 Kg/sq cm, which means  the two resin layers. that such
fabrics can be labelled without an    In another type of heat transfer, the
re- unsightly pressure mark.                     quired marking of a
printing ink based on the 40    The present application thus extends the
polyurethane may be applied directly to the  105 range of fabric types
which can be successfully  support and then covered with a continuous
labelled  to:  jersey  knitted, cotton, wool,  layer of a polyurethane
resin system, and nylon etc. induding sports shirts, swimwear  when this
continuous layer is pigmented it etc; Bulked polyesters, nylons and
acrylics as  provides a coloured background for the applied 45  used for
ladies dresses, and fabrics with an  label.
110 open weave.                                    In a still further form
of transfer, a marking The reduced pressure of application also  of one or
more individual printed characters means that there is a greatly reduced
tendency   or markings based on' a polyurethane resin for the label to
strike through a single thick-  system  is applied to the temporary support
50  ness of fabric and show on the other side.  and this assembly mayitself
be used as a heat  115 Distortion of the fabric in the label area is
transfer so that the printed characters constitute also reduced.
the label. It is however found that a large Several different forms of heat
transfer fall  amount of pigment must be used in the ink 



within the scope of the present invention and   so as to obtain the
required intensity of colour 55  their structure will now be described in
more  and that this deleteriously affects the bonding  120 detail.
properties of the label. These difficulties can In all cases, the transfer
incorporates a tem-  be overcome by applying to each printed char- porary
support on which the label is carried  acter a substantially co-extensive
or slightly and which is removed after the marking opera-  overlapping
layer of polyurethane resin system, 60  tion. The support may'consist of a
suitable  preferably clear, to act as a bonding layer. If  125 release
agent, for example cellulose triacetate  desired, each printed character
may be sand- either as an unsupported film or laminated or  wiched between
two such layers so as to pro- coatedto a suitable grade of paper. Alterna-
vide a bonding layer and a protective layer tively, the support may consist
of polyethylene  for the label. 65  terephthalate in film  form, commonly
sold      The heat transfers according to the inven-  130    4
1,523,869                                      4 tion are.generally used
for applying labels to  poly(tetramethylene  adipate).. of molecular
flexible  articles and  in. particular textile  weight.850,. hydroxy'
number= 130- and acid materials.                 number=2,.and 64.3g.(0.715
moles) of butane-  25 In order to apply ...the label to the article,
diol-1,4 is melted in a.41 kettle and stirred 5  the heat.transfer assembly
is placed in contact  for about 20 minutes .at. a pressure. of about with
the article, support surface uppermost,  5mm  at 110C to dry the mixture;
428g and the assembly is pressed at a pressure. of  (1.714 moles) of
diphenylmethane- p,p'. - di- 0.1-4A:  Kg/cm2 at .a temperature of. 150-
isocyanate is then added and. the mixture  30 2500C for 2-20 seconds so
that the'poly-  stirred for.1 minute.. Thismixture is then 10  urethane
resin system  in contact with the  poured into a 2.5 litre can precoated
with a article is cured and becomes bonded to the  mould lubricant and the
lid is promptly article. The pressure is relieved and the tem-  closed. The
can is then placed in an oven at porary support peeled off to leave the
label  140C for 3-1/2 hours. The product is then   35 firmly bonded to the
article surface.       cooled, cut. from the .can and is then milled 15
The invention will now be further des-  into thin sheets on a rubber mill
at 130C, cribed, by way of example, with reference to  and chopped'into
small pieces. In this form the following exampes.   . . .  .          it is
ready for use for making solutions for A               A polyurethane resin
suitable for producing  printing inks and lacquers.  40 a heat transfer may
be prepared according to 20  any one of preparations 1 to 3,.
Preparation 2 The above preparation method is used to Preparation 1
make a polyurethane from: A mixture of 850g (1 mole) of hydroxyl Hydroxyl
poly(hexamethylene succinate) .45                  f. molecular  weight
950, hydroxyl numnber=114.and acid number=4  950 g   (1 mole) octamethylene
glycol-1,8              174 g   (1.192  moles) diphenyl dimethyl methane -
p,p'-diiso- cyanate                           609 g   (2.191 moles) 50
Preparation 3. The above reparation method is. used to make a polyurethane
from: Hydroxyl poly(octamethylene sebacate)   . of molecular weight'938,
hydroxyl No. 119,' acid No.1                    938 g   (1 mole) 55
ethylene glycol                       62.2 g  (1'moe) diphenylmethane -
p,p' - diisocyanate  500 g   (2 moles) Each of the above resins'is used in
turn    Further solutions may be prepared by sub- to prepare a
stock'solution by dissolving 20%  .stitudng cross-linking agents and acids
selected  80 of the 'resin in 80%  of cyclohexanone. From  from the
appropriate list. Inks are prepared 60  this, the following printing inks
are prepared, by milking suitable pigmets into a stock solu- all
percentages being by weight:         tion, followed by the addition of the
cross- -percent  linking agent and catalyst. Additions of con- 1.  stock
solution.               96.5    ventional additives such as ati-foaming and
85 hexamethoxymethyl melamine   3        anti-blocking agents may be made
if desired. 65.      tartaric acid                 0.5
Example 1 2.  stock solution  92.8  nn~'~'~  printed in mirror image form 



-. .  . 2.  stock solution  .     92.8    onto a film  of  "Melinex" '125
microns in cadmium red                   5       thickness, using ink No.
2. Solution No. 1 is  90 tetramethoxymethyl urea       2       then printed
in register with the ink to give citric acid                   0.2     a
total print thickness of 50 microns 70   3.  stock. solution
94                      Example 2 aluminium powder              3         A
design is printed onto a laminate of cellu- butylated melamine
lose triacetate and paper. of total thickness 200   95 precondensate
2       microns using ink No. 3. A circular area cover- phosphoric acid
1        ing the design is then printed-using ink No. 2. Solution No. 1 is
then printed in register with 75  4.  stock. solution.               93.5
ink No. 2, to bring the total thickness to 60 hexamethoxymethyl melamine
1       microns.                                   100 tartaric acid
1.5                     Example 3 phtholocyanine blue           4         A
laminate of 12 microns Melinex and 150    4                 5
1,523,869                                      5 micron paper is printed
with a rectangular  tem  is placed in contact with an article to area using
solution No. 1. A design is then  be marked and subjected to heat and
pressure ne-  25                    printed within the rectangle using ink
No. 4  the polurethane is cross-linked into an inert, and a further layer
of solution No. I is printed  insoluble and wear-resistant form to provide
60 out                   5   in register with the first to bring the total
a substantially permanent marking on the z8g           thickness to 20
microns.                                article. di-
A heated press with the platens at [err]   2. A  heat transfer according to
claim ure  30                    and delivering a pressure in turn of 0.1
and   I wherein the polyester has 4 to 8 methylene hen
1 Kg/cm2 is used to apply the transfers to  groups per ester group.
65 h a                   10  garments made from  cotton jersey, nylon    3.
A heat transfer according to claim I or ?tly                      jersey,
knitted wool and crimped polyester. A   2, wherein the free glycol has the
formula 3 at                       time of 7 seconds was used. All the
applied hen   35                  transfers withstood the natural stresses
encoun-        [err] led                        tered during vigorous
activity, and withstood Oc, 15  repeated washing, dry cleaning and even
direct  wherein n is from 2 to 8. fr                       ironing, and
retained their stretch properties.    4. A heat transfer according to any
one   70 for                          While the label as described is
particularly  of claims 1 to 3 wherein the diphenyl diiso- 40
suitable for use on stretchy fabrics, such as  cyanate is a
diphenyl-pp'-diisocyanate. knit wear and jersey, it may also be used on  5.
A heat transfer according to any one 20  non-stretchy fabrics such as woven
cotton.    of claims 1 to 4 wherein the diphenyl diiso- I to
cyanate is a diphenyl methane diisocyanate.   75 WHAT WE CLAIM IS:-
6. A heat transfer according to any one of 1. A heat transfer comprising a
temporary  claims 1 to 5, wherein the cross-linking agent support and a
label (as herein defined) car-  is present in an amount of up to 30%  by
tied on said support, said label incorporating   weight based on the weight
of the dry resin. 25a layer of a polyurethane resin system which   7. A
heat transfer according to claim 6,  80 incorporates  a  thermoplastic
polyurethane   wherein the cross-linking agent is used in an elastomer
which is the product of the reaction   amount of 5-20% by weight. of
8. A heat transfer according to any one of (A) 1 mole of an essentially
linear hydroxyl-  claims I to 7, wherein the N-alkoxymethyl 30  terminated
polyester having a repeating unit  groups are N-methoxymethyl groups.
85 either of the formula                        9. A heat transfer
according to claim  8 wherein the cross-linking agent is a methoxy- [err]
methyl melamine compound. 10. A heat transfer according to claim 9, [err]
wherein the cross-linking agent is hexamethoxy   90 methyl melamine.
wherein R is an alkylene radical of 2 to 8   11. A heat transfer according
to any one of carbon atoms and [err] is an alkylene radical of  claims I to
10 wherein the catalyst is a non- 35  4 to 10 carbon atoms, or of the
formula    volatile acid having a pKa of from 2 to 5 or 80
a compound yielding such an acid under the   95 o
marking conditions. [err]                    12. A heat transfer according
to claim 11, 



[err]                wherein the non-volatile acid has a pk of from 2.5 to
3.5. 85                   wherein [err] is an alkylene radical of 4 to 8
13. A heat transfer according to claim 11  100 carbon atoms, said linear
polyester having an   or 12, wherein the acid is present in an average
molecular weight of 600 to 1,200 and   amount of 0.5 to 10%  by weight
based on 40  an acid number less than 10;               the dry weight of
the resin. 40(B) from 1.1 to 3.1 moles of a diphenyl diiso-    14. A heat
transfer according to claim 13 in                        cyanate having an
isocyanate group on each   wherein the acid is used in an amount of 1  105
is  90                 phenyl nucleus; and                         to 4% by
weight based on the dry weight of (C) from 0.1 to 2.1 moles of at least one
free  the resin. 4 5  glycol of from 2 to 10 carbon atoms;        15. A
heat transfer according to any one of the combined average hydroxyl number
mole-  claims 11 to 14 wherein the acid is citric acid cular weight of the
polyester and the free  or tartaric acid.                        110 95
glycol being from 450 to 600, and the molar    16. A heat transfer
according to any one of amount of the polyester and glycol combined  claims
11 to 14 wherein the acid yielding 50  being essentially equivalent to the
molar  compound is the ammonium salt or anhydride. amount of the
diisocyanate compound, said    17. A heat transfer according to any one of
polyurethane resin system further incorporat-  claims 1 to 16 wherein the
label comprises  115 ing an acid or acid-yielding catalyst and as a  a
continuous layer of the polyurethane resin 100
cross-linking agent a compound containing  system and a marking based on
the same or 55  two or more N-alkoxymethyl groups, whereby   different
polyurethane resin system carried by when the layer of the polyurethane
resin sys-  the continuous layer.    5
.1,523,869                                       5 micron paper is printed
with a rectangular  tem is placed in contact with an article to area using
solution No. 1. A design is then  be marked and subjected to heat and
pressure printed within the rectangle using ink No. 4   the polyurethane is
cross-linked into an inert, and a further layer of solution No. 1 is
printed  insoluble and 'wear-resistant form to provide   60 5   in register
with the first to bring the total  a substantially permanent marking on the
thickness to 70 microns.                    article. A heated press with
the platens at [err]    2. A  heat transfer according to claim and
delivering a pressure in turn of 0.1 and   1 wherein the polyester has 4 to
8 methylene 1 Kg/cm2 'is used to apply the transfers to  groups per ester
group.                    65 10   garments made from  cotton jersey, nylon
3. A heat transfer according to claim 1 or jersey, knitted wool and crimped
polyester. A   2, wherein the free glycol has the formula time of 7 seconds
was used. All the applied transfers withstood the natural stresses encoun-
[err] tered during vigorous activity, and withstood 15  repeated washing,
dry cleaning and even direct  wherein n is from 2 to 8. ironing and
retained their stretch properties.    4. A heat transfer according to any
one   70 While the label as described is particularly  of claims 1 to 3
wherein the diphenyl diiso- suitable for use on stretchy fabrics, such as
cyanate is a diphenyl-pp'-diisocyanate. knit wear and jersey, it may also
be used on  5. A heat transfer according 'to any one 20  non-stretchy
fabrics such as woven cotton.    of claims 1 to 4 wherein the diphenyl
diiso- cyanate is a diphenyl methane diisocyanate.    75 WHAT WE CLAIM IS:-
6. A heat transfer according to any one of 1. A heat transfer comprising a
temporary  claims 1 to 5, wherein the cross-linking agent support and a
label (as herein defined) car-  is present in an amount of up to 30%  by
tied on said support, said label incorporating   weight based on the weight
of the dry resin. 25  a layer of a polyurethane resin system which   7. A
heat transfer according to claim 6,  80 incorporates  a  thermoplastic
polyurethane   wherein the cross-linking agent is used in an elastomer
which is the product of the reaction   amount of 5-20%  by weight. of
8. A heat transfer according to any one of (A)  1 mole of an essentially
linear hydroxyl-' claims 1 to 7, wherein the N-alkoxymethyl 30  terminated
polyester having a repeating unit  groups are N-methoxymethyl groups.
85 either of the formula                          9. A heat transfer
according to claim  8 wherein the cross-linking agent is a methoxy- 0
0                          methyl melamine compound. [err]
10. A heat transfer according to claim 9, wherein the cross-linking agent
is hexamethoxy   90 



methyl melamine. wherein R is an alkylene radical of 2 to 8     11. A heat
transfer according to any one of carbon atoms and R' is an alkylene radical
of  claims 1 to 10 wherein the catalyst is a non- 35  4 to 10 carbon atoms,
or of the formula      volatile acid having a pKa of from 2 to 5 or a
compound yielding such an acid under the   95 0
marking conditions. [err]                             12. A heat transfer
according to claim 11, wherein the non-volatile acid has a pKa of from 2.5
to 3.5. wherein [err] is an alkylene radical of 4 to 8   13. A heat
transfer according to claim 11  100 carbon atoms, said linear polyester
having an   or 12, wherein the acid is present in an average molecular
weight of 600 to 1,200 and   amount of 0.5 to 10%  by weight based on 40
an acid number less than 10;                 the dry weight of the resin.
(B) from 1.1 to 3.1 moles of a diphenyl diiso-  14. A heat transfer
according to claim 13' cyanate having an isocyanate group on each   wherein
the acid is used in an amount of 1  105 phenyl nucleus; and
to 4%  by weight based on the dry weight of (C) from 0.1 to 2.1 moles of at
least one free  the resin. 45  glycol of from 2 to 10 carbon atoms;
15. A heat transfer according to any one of the combined average hydroxyl
number mole-  claims 11 to 14 wherein the acid is citric acid cular weight
of the polyester and the free  or tartaric acid.
110 glycol being from 450 to 600, and the molar    16. A heat transfer
according to any one of amount of the polyester and glycol combined
claims 11 to 14 wherein the acid yielding 50  being essentially equivalent
to  the molar  compound is the ammonium salt or anhydride. amount of the
diisocyanate compound, said    17. A heat transfer according to any one of
polyurethane resin system further incorporat-  claims 1 to 16 wherein the
label comprises  115 ing an acid or acid-yielding catalyst and as a  a
continuous layer of the polyurethane resin cross-linking agent a compound
containing   system and a marking based on the same or 55  two or more
N-alkoxymethyl groups, whereby   different polyurethane resin system
carried by when the layer of the polyurethane resin sys-  the continuous
layer. l   111111 11111 11111 11 1111 * C   L   M   S *    6
1,7523,869                                      6 18. A heat transfer
according to any one    22. A heat transfer according to claim 21 of claims
1 to 16 wherein the label comprises  wherein the marking is sandwiched
between two continuous layers of the same or different  two layers of the
same or different polyure- polyurethane resin system and a marking sand-
thane resin system, said layers being co-exten-  25 5   wiched
therebetween.                          sive  ith, or slighty overlapping,
the boun- 19. A heat transfer according to claim  18  dary edges of the
marking. wherein the marking is based on a polyure-    23 An article marked
with a heat transfer thane resin system.                          according
to any one of the preceding claims. 20. A heat transfer according to any
one of    24. A  method' of labelling articles corn-  30 10   claims 1 to
19 wherein the label comprises a  prising applying a heat transfer
according to marking, a background layer and a continuous  any one of
claims 1 to 22 to the article under unpigmented layer, all based on the
same or  the action of heat and pressure to form an different polyurethane
resin system.        inert, insoluble, wear-resistant marking on the 21. A
heat transfer according to any one of  article.
35 15   claims 1 to 16 wherein the label comprises    25. A heat transfer
substantially as herein- a marking based on the polyurethane resin  before
described with reference to any one of system and a layer of the same or
different  the foregoing examples. polyurethane resin system co-extensive
with, or slightly overlapping, the boundary edges        WheaTLEY &
mackenzib 20   of the marking for forming a bonding layer
chartered Patent Agents, when the label is appliedto an article.
Agents for the Applicant(s) Printed for Her Majesty's Stationery Office, by
the Courier Press, Leamington Spa, 1978 Published by The Patent Office, 25
Southampton Buildings, London, WC2A lAY, from which copies may be obtained.


