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METHOD OF APPLYING HEAT-SEALABLE 
MARKING LABELS FOR FLEXIBLE ARTICLES 

This is a continuation, of Ser. No. 71,056 ?led Sept. 
10, 1970, 'now abandoned. ' r ‘ . ' 

The present invention relates to heat-sealable mark 
ing labels for producing permanent decorative or in 
formative ‘markings on textile or other flexible articles 
and is an improvement in or development of the inven 
tion described in US. Pat. No. 3,359,127 which refers 
to the marking of textile products by means of heat 
transfers. Further resin systems for use with such mark‘ 
ing labels are also described in‘later patents standing in 
the name of the proprietors of this invention. 
The aforesaid patent includes "a construction in which 

a temporary support receives printed matter, utilising a 
printing medium containing a soluble linear polyamide 
which is capable of being cured by the action of heat 
and pressure during bonding the printed matter to a 
textile or other surface to form. an inert and insoluble 
permanent marking in situ on‘the article. In FIGS. 1 
and 2 of said patent the printed matter consists of sepa 
rate and distinct elements without any continuous layer 
associated with them, thus contrasting with the con 
struction describedwith reference to FIGS. 3 to 10 
where the printed matter is associated with a continu 
ous layer. 

In_ a typical arrangement described in the aforesaid 
patent a release coated paper, such as a paper lami 
nated to polyester ?lm, is employed as a temporary 
support and display or information matter is printed on 
‘tothis temporary support or on a clear layer provided 
on said support, using inks and clear lacquers made 
from heat curable resins which, under the in?uence of 
heat and pressure fuse into a textile substrate and under 
acid conditions, link to form a decorative or informative 
marking on the textile, which marking is substantially 
inert to laundering and cleaning operations to which 
the textile bearing the marking will subsequently be 
subjected. ‘ 

Generally speaking, to obtain satisfactory bonding to 
a textile surface, the minimum thickness of the resin 
plus ink present should be in the region of 15 mi 
crometres (dry thickness) which thickness can be 
achieved in the case of individual printed characters 
either by using a comparatively coarse screen mesh or 
by building up the thickness in several layers. A coarse 
screen mesh is not always desirable as the quality of the 
‘design printing may surface in some cases. 
When the transfer consists of individual printed char 

acters the printing ink used must contain suf?cient pig 
ment to give a bright and clear marking when trans 
ferred to the textile article but the presence of the pig 
ment may adversely. affect the ability of the printed 
character to bond to the article to be marked. Further 
the total dry thickness which can be produced in a sin 
gle screen printing operation may not be sufficient to 
give adequate thickness or body, to-the individual ele 
ments -so as to produce a clear, distinct and well-formed 
marking on the textile article and to ensure adequate 
resistance to abrasion and cleaning. These difficulties 

_.cannot in practice be evaded by applying successive 
layers of printing ink because although, this may give 
added thickness it is not ‘always easy tjofe‘nsurev that cor 
rect register of successive printings'his'z ‘obtained and 
there is still the difficulty of producing clear and‘sharp 
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2 
markings while further the pigment-containing ink may 
not bond satisfactorily to the textile article. 
This difficulty does not clear to the same extent 

where the printed characters are associated with con 
tinuous layers as described with reference to FIGS. 3 to 
10 of the aforesaid patent since the additional layers 
will normally consist of clear lacquer which bond satis 
factorily to the article, provide further body and thick 

0 ness, and ensure that the printed characters are clera 
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and distinct and of good appearance. There are how 
ever certain disadvantages associated with the use of 
continuous layers, in particular in the case of a rela 
tively thin textile article the continuous layers tend to 
give a certain measure of stiffness over the label area. 

In general the present invention is concerned with 
the application of distinct informative characters by 
means of a heat transfer process, the said characters 
being textual or of a decorative character; they may in 
clude for example Trade Mark of makers’ name labels 
for textile articles or “care” labels containing informa 
tion as to the cleaning or laundering treatments to 
which the article should be subjected, and all such 
forms of label markings are hereinafter comprehended 
within the expression “printed characters”. 
An important feature of the present invention which 

is common to the methods and articles described in the 
aforesaid patents is that, due to the nature of the resin 
systems employed and to their use under acid condi 
tions, for example in the presence of a weak organic 
acid or a substance yielding such an acid, it is possible 
to produce heat transfers or labels having a long shelf 
life. Accordingly such transfers or labels may be held in 
stock by a manufacturer of textile articles ready for use 
as and when required, but nevertheless the step of 
bonding such transfers or labels to a textile article can 
be effected by a hot pressing cycle of only a few sec 
onds. - 

The object of the present invention is to provide 
methods of marking textile or other articles which com 
prise the advantages of distinct printed characters but 
without the need for continuous layers, and in its 
broadest aspect the present invention comprises a 
method of producing permanent markings on ?exible 
articles comprising applying to the article under heat 
and pressure a marking element or‘transfer consisting 
of distinct characters incorporating a heat curable resin 
system and a pigment, the heat and pressure serving to 
bond the characters to the surface of the article to be 
marked and to effect curing of the resin, in which the 
characters are each covered individually with a layer of 
a clear heat curable resin system to provide additional 
substance'and body for each character without provid 
ing a continuous layer over the whole area of the per 
manent markings. These methods involve printing, 
preferably by screen printing, the design directly on to 
the temporary support followed by printing alayer of 
resin in such a way that only the individual design sym 
bols or characters, or areas slightly larger in all direc 
tions than the symbols or characters are covered by the 
resin. In general the resin is a clear colourless lacquer 
but it may in some cases be coloured or pigmented. 
These arrangements offer a number of advantages over 
the previous methods, particularly in conditions where 
a background layer for the symbols or characters is not 
required: 

1. Substantial economies of materials are achieved, 
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2. Fine detail of the design can be reproduced while 
at the same time a substantial quantity of unpigmented 
resin can be present at the design areas, 

3. The fabric remains very ?exible as there is no con 
tinuous layerof resin applied to it, 

4. An aesthetically pleasing marking results. 
Heat transfers according to the present invention can 

be prepared according to the following examples which 
serve to illustrate, not to limit, the invention. 

EXAMPLE I 

Formulation l 

A black ink is prepared from the following ingredi 
ents, all parts being by weight: 

15 parts of methoxymethyl nylon (“Calaton CB” 
from l.C.l. Ltd), 

60 parts diacetone alcohol, 
20 “ water, 

5 “ carbon black, 
0.3 parts citric acid. 

Formulation 2 

A lacquer is prepared using: 
25 parts methoxy methylated nylon (“Nylon resin 
829” from B.C.l. of New York), 

64 parts n-Butanol, 
ll “ water, 
0.5 “ citric acid. 

Formulation 3 

A red-colour printing ink is prepared from: 
15 parts copolyamide resin (“Technyl Z1590] ” from 
Rhodiaceta of France), 

30 parts diacetone alcohol, 
30 parts n-Butanol, 
15 parts water, 
5 parts of cross-linking agent (melamine preconden 

sate containing methoxymethyl groups also obtain 
able from Rhodiaceta of France), 

1 part citric acid, 
10 parts cadmium red. 

Formulation 4 

A clear lacquer is prepared from: 
20 parts copolyamide resin (“Technyl 215901” from 
Rhodiaceta of France), 

65 parts n-Butanol, 
15 parts water, 
6 parts of cross-linking agent (melamine preconden 

sate containing methoxy methyl groups also obtain 
able from Rhodiaceta), 

1 part citric acid. 

Formulation 5 

‘ A blue-colour printing ink is prepared from: 
100 parts acrylic resin as an aqueous emulsion con 
taining 2% of carboxy groups, 

5 parts of hexamethoxymethyl melamine, 
0.2 parts citric acid, 
2 parts acrylic thickening agent, 
10 parts phthalocyanine blue paste (30% in polyeth 
ylene glycol). 

This composition is adjusted to a pH of 7 with ammo 
ma. 

Formulation 6 

A clear lacquer is prepared from: 
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4 
100 parts acrylic resin as an aqueous emulsion, con 
taining 2% of carboxy groups, 

5 parts hexamethoxymethyl melamine, 
0.2 parts citric acid, 
2 parts acrylic thickening agent. , 
In the preparation of a heat transfer a design 8 mi 

crometres in dried thickness is printed in reverse by a 
screen method on a laminate of paper and polyester 
?lm using one or more of the printing ink formulations. 
Using the same screen a lacquer solution is printed to 
superimpose as closely as possible on to the design. 10 
micrometres are achieved in this case giving the corre 
sponding total transfer thickness of 18 micrometres. 
Using a press set at 200°C, 8 seconds and 4 Kg per sq. 
cm, these transfers can be applied on to smooth textile 
fabrics, including rayon linings, cotton, cotton/polyes 
ter and nylon shirtings, and offer an attractive appear 
ance after at least ten dry cleanings or mild washes. 
Much greater resistance and the possibility of appli 

cation on to rough fabrics such as cotton drill can be 
achieved by increasing the total thickness by a further 
coat of the lacquer solution. A total label thickness of 
30 micrometres may then be obtained which has an at 
tractive appearance effective through about ?fty severe 
laundering processes. 

EXAMPLE II 

A screen having 50 threads per linear centimetre has 
a stencil bearing a repetitive design applied to it by the 
method common to the screen printing industry. 
Using inks of formulations 3 or 5 the design is printed 

on to a temporary support such as a laminate of polyes 
ter film and paper, printing machine conditions being 
adjusted to give an average design thickness of 10 mi 
crometres, after drying. 
Using clear and unpigmented lacquer formulations 4 

or 6 a further print is superimposed on to the ?rst, to 
give a total dry thickness of about 20 micrometres. The 
printed sheets are then cut into individual transfer la 
bels. 
The transfers may be heat sealed to textile fabrics 

such as cotton shirting (easy-care resin ?nished), warp 
knit nylon, or rayon satin, using a heat and pressure 
sealing machine set at 200°C, 8 seconds and 2 Kg/cmz. 
After removal of the temporary support the labelled 
fabrics were highly ?exible and the transferred print 
had a “sharp” appearance, considerably more legible 
than a woven or printed fabric label. 
The applied labels showed good resistance to re 

peated laundering, dry cleaning, ironing and pressing. 

EXAMPLE Ill 

The printed sheets of Example 11 were printed once 
more using the same clear and unpigmented formula 
tions as before, to give a total dry thickness of about 30 
micrometres, and cut into individual transfers. 
The transfer machine was adjusted to 200°C., 8 sec 

onds, 4 Kglcmz. The labels were applied on to cotton 
drill overalls, cotton jersey, sports-wear,’cotton denim, 
nylon overalls and showed ?ne print detail as well as 
excellent resistance to repeated, vigorous laundering. 

EXAMPLE lV 

Formulation 7 

An aluminium7pigmented ink is prepared from: 
15 parts methoxymethyl nylon (“Nylon resin 829” 
from of New York), 
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2O partswater, , __ ._ . 

6 parts aluminium powder quality) 
0.4 parts citric acid, . 7 

60 parts diacetone X'aleo 

A screen thread/lineariéentimetne“has a1 
stencil’ applied‘ to' it, be’a'rin a repetitive design. sec- ‘ 
0nd screen having" 40 "threads/linear centimetre has a . 
‘similar stencil, applied to it,‘ insujchaw'ay that all details; i» 
are increased insize'_by,O.2"inillim‘eties'in each direc- ' 
tion, while the centrleiof eachjdetail remains-in the same 
position. This isdon'e photographically interposing a‘ 
thick sheet of polyester between the positive and 
the stencil, thus scattering ‘the light. ‘ " " ' 

Formulation 7 is printed through the “70” screen, 
the dry thickness achieved being about 5 micrometres. 
Formulation 2 is then printed through the “40” 

screen, in register so that the unpigmented print just 
overlaps the design in all directions. The total thickness 
is about 20 micrometres. 
After transfer as in Example II very high print quality 

was apparent and the laundry and dry cleaning resis 
tance was still good. 
The above examples are based on formulations in 

cluding solubilised polyamides, soluble copolyamides 
and acrylic resins, the latter being available in the form 
of aqueous emulsions but there are a number of other 
crosslinking resin systems which provide the required 
properties. A further example is a terpolymer consist 
ing of a major proportion of butyl acrylate, a smaller‘ 
proportion of acrylonitrile and a very small proportion 
of acrylic acid, a typical resin comprising for example 
55% butyl acrylate, 44% acrylonitrile and 1% acrylic 
acid. An ink formulation using such a resin is as fol 
lows: 

Formulation 8 

1. Acrylic latex containing 45% of a 
55/44/1 acrylic resin as speci?ed , 
above 100 parts 

2. Dibutyl phthalate as a 50% aqueous . 
v emulsion 5 parts 

3. Hydroxy ethyl cellulose 2 parts 
4. Aluminium powder 5 parts 
5. Cross-linking agent such as 

hexam ethoxymethyl melamine 5 parts 
6. Citric acid . 0.5 parts 
7. 50% ammonia 1 part 

The ingredients 2, 3, 4 and 5 are thoroughly dis 
:persed before addition to the latex. 
A similar formulation may be used as a clear lacquer, 

the aluminium powder being omitted. 
In all the above examples the inks, clear lacquer solu 

tions and'dispersions may be replaced by other formu 
lations such as are described in the speci?cations‘ re 
ferred to above. 
The features of the present invention are illustrated 

on the accompanying drawings in which: 
FIG. 1 illustrates a marked textile article showing 

part of a marking bonded to the textile article in which 
the clear lacquer layer is substantially coincident with 
each of the symbols, 
FIG. 2 is a view similar to FIG. 1 showing part of a 

_ marking bonded to the textile article in which the clear 
lacquer layer is slightly larger than each respective’ 
symbol, and - 

FIG. 3 is a cross-section showing a heat transfer prior 
to application to the textile article and representing a 
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I f the portion, of the ‘transfer correspond 
._ "ing tothe linelIL-llhin' FIG. '2:v - . _ 

7', AsshowninF-IGi 1,. a textile article 4 hasbeen pro 
_{ zvyidedizwith a marking. consisting of ‘letters, symbols, de 
" .Y.i..C')eS,-0r:tli -1' 

'supportedxiirectlyv on the textile article 4,. each symbol 
kerepresented by theisylmbols 5 which are 

beihgrseparate and distinct andwithout-a continuous 
,‘la‘cque'r layergover the whole area of the marking. Each 

. symbol -.5,is_pr,oduce_d by, .rneans ‘of a heat transfer, as de 
scribed in Example I, and thus consists of an underlying 

, ,layer, of clear lacquer with the printedsymbol marking 
on :the exposed surface-of the transferred marking. 

‘- “In the embodiment shown in FIG. 2 the transfer was 
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prepared in accordance with Examples II, III or IV, and 
it will be seen that the clear lacquer 6 extends slightly 
beyond the boundaries of the symbols 5. 
FIG. 3 shows a suitable heat transfer for use in pro 

ducing the result shown in FIG. 2. A temporary support 
7 as speci?ed in the foregoing examples incorporates 
the printed symbol areas 5 and printed areas 6 of clear 
lacquer which are superimposed on the symbol mark 
ings and are of slightly greater dimensions so as to ex 
tend over the boundaries of the symbol markings. 
When such a heat transfer is bonded to a textile article 
under heat and pressure the clear lacquer layers 6 from 
an underlying layer in contact with the textile article 
with the symbol markings 5 exposed on the upper face, 
the temporary support 7 being removed after bonding 
has been effected. 
We claim: 
1. A method of producing permanent markings on 

?exible articles comprising applying under heat and 
pressure a transfer consisting of a temporary support 
having release properties and having printed thereon a 
pattern or marking consisting of distinct informative 
characters incorporating a heat-curable resin system 
and a pigment, the heat and pressure serving to bond 
the characters to the surface of the article and to e?ect 
curing of the resin, in which the characters of the trans 
fer are each covered with a superimposed layer of a 
clear heat-curable resin system in a manner to overlap 
the boundary edges of the characters and which is 
bonded to the article to be marked with the character 
supported primarily by the clear resin without provid 
ing a continuous layer over the whole area of the per 
manent markings, said transfer being prepared by ?rst 
printing the characters on the temporary support with a 
?ne screen mesh and then printing the superimposed 
layer of clear resin system on the characters with a 
coarse screen mesh, each of said screens including a 
photographically produced stencil, the stencil associ 
ated with the coarse screen mesh being of increased 
size to increase the size of the printing area in every di 
rection and to ensure that the clear heat-curable resin 
layer overlaps the characters produced by the ?ne 
screen mesh in all directions, said increase in size being 
carried out photographically by interposing a thick 
sheet of transparent film between a positive and the 
stencil to scatter the projected light. 

2. A method of marking ?exible textile articles com 
prising 

‘ a. forming a marking element by applying a plurality 
of marking characters comprising a heat-curable 
resin ink to a temporary support having release 
properties, and then applying a superimposed layer 
of a clear heat-curable resin system overlapping the 
boundary edge of each of said characters but not as 
a continuous layer over the entire area of said plu 
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rality of characters, _said marking characters‘ and 
superimposed layer being applied to said tempo 
rary support by a ?ne screen mesh and a coarse 
screen mesh respectively, each of said screens in 
cluding a photographically produced stencil, the 
stencil associated with said'coars‘e screen mesh 
being prepared photographically by inter'posing a 
thick sheet of transparent ?lm between a positive 
and the stencil to scatter the projected light to in 
crease the size of the printing area in' every direc: 
tion and to ensure that the clear heat-curable resin 
layer overlaps in all directions each of the charac 
ters printed on the temporary s'upport’by staid ?ne 
screen mesh, 

16 - _ 

_ e. whereby said textile fabric remains ?exible in the 
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8 
b. applying said marking element to an area of a ?exi 

ble textile article with said superimposed layers 
Contiguous to said fabric, 

c. applying heat and pressure to said temporary sup 
port sufficient to cure and bond said superimposed 
layers with said characters to said textile article, 
and - 

d.. removing said temporary support from said 
bonded superimposed layers and characters, 

7 area. where said plurality of superimposed layers 
and characters are applied. 

II‘ * * * * 


