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This invention relates to the ornamenting of come 
pressively shrinkable sheet materials such as fabrics, 
films, foils or the like. It is well known that fabrics 
can be compressively shrunk by being subjected to pres 
sure applied both normally and lengthwise of the fabric. 
Other sheet materials capable either of being forced to 
thicken or of being reduced in volume, and therefore 
contracted, can be compressively shrunk in the same 
way. In one well-known process of compressive shrink 
ing the sheet material is pressed against a contractible 
surface, e.g. against a rubber belt, while that surface . 
contracts, so that the material contracts with the surface. 
Such materials include, as well as fabrics, leather, re 
generated cellulose and plastic sheets and coated textiles 
such as bookcloth, imitation leather cloth and the like. 

It is an object of the present invention to ornament 
compressively shrinkable sheet material by changing the 
configuration of the material by the random formation 
of buckles, crinkles or the like. 

It is a further object of the invention to compressively 
shrink sheet material and at the same time to form an 
ornamentation thereon. 
A compressively shrinkable sheet material is orna 

mented in accordance with this invention by compres 
sively shrinking the material in contact with a second 
buckable sheet material so that the buckles formed in 
the second material are transferred to the first material. 
The invention is particularly applicable to the ornamenta 
tion of fabrics; the second sheet material may advan 
tageously be paper. . . . ... . m 
The nature of the effect produced on a fabric under 

given conditions with the same second sheet material 
depends on the fabric. under treatment. Fabrics pos 
sessing smooth shiny surfaces, such as satins, or sateens, 
respond particularly well. Fabrics: may be prepared for 
the process with advantage by calendering or pressing to 
produce a smooth or glossy surface. The effect pro 
duced varies from a random distribution of coarse buckles 
or puckers, running generally across the width of the 
material, to finer buckles or ripples. 
The material which buckles is generally stiffer than 

the compressively shrinkable sheet material, and al 
though it may shrink slightly before it starts to buckle, 
this is unimportant so long as some buckling takes place. 
For instance, some paper will shrink by 1 or 2% but 
thereafter will buckle. The shrinking conditions must 
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is the pre-treatment of the material with an agent which 
will set by heat applied during or after the ornamenting, 
or by the action of a chemical reagent applied after the 
ornamenting and setting the agent or bringing about a 
reaction with the chemical reagent to maintain the orna 
mentation. - 

If the compressively shrinkable material is of nylon, 
a polyethylene terephthalate or other thermoplastic which 
when deformed while heated will retain its deformed 
shape until it is heated to a higher temperature the orna 
mentation is advantageously fixed by heating the ma 
terial to an appropriate heat-setting temperature during 
the ornamenting, the effect of the heating being to fix or 
stabilize the ornamentation against mechanical action at 
a temperature lower than that reached during the treat 
nent. - - 

For example a cotton fabric may be impregnated with 
a thermosetting resin in aqueous solution and then dried. 
It is then ornamented according to the invention and 
heated at a temperature to complete the condensation of 
the resin, thus fixing the ornamentation. Preferably, 

... one of the rollers or other elements of the shrinking 
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apparatus. is heated to a temperature sufficient to set 
the resin used, but the time of contact with the heated 
roller is usually insufficient to complete, the condensa 
tion and an additional heating step is then required. 

... Even thermoplastic materials may also be subjected to 
this resin treatment, having the effect in this instance of 
stiffening the material rather than fixing the ornamenta 
tion. . . . . . . 
Where the material is composed wholly of cellulose 

acetate or contains a high proportion of cellulose ace 
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tate, the material may be temporarily plasticised by water 
or solutions of swelling agents to render the material 
more amenable to the ornamenting process. The plasti 
ciser must not, of course, interfere with the buckling 
properties of the second sheet material. 
The invention will now be described in greater detail 

by reference to the accompanying diagrammatic draw 
ings in which: . . . 

Figures 1 and 2 -a sectional views through two 
shrinking machines of different types operating accord 

45 
ing to this invention; . 

Figures 3 and 4 are views showing two different orna 
mentations obtained according to the invention. 

Referring first to Figure 1, which shows the preferred 
machine for carrying out the invention, a thick endless 
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be such that the compressively shrinkable sheet material 
not only shrinks but accepts the buckles and that the 
second sheet material buckles. If the first material is 
treated along under the shrinking conditions in question, 
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it will shrink but not buckle, whereas the second material i. 
treated alone will buckle. - : - - - - - - -- 

The ornamentation is resistant to normal handling but 
may be largely or wholly lost on wetting or washing 
the material unless steps are taken to fix it. Such a step 
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rubber or equivalent belt 11 passes around two rollers 
12 and 13, the fabric or other material 16 being fed on 
to the belt between it and a third roller 14 at a point in 
advance of that at which the surface of the belt begins 
to contract in reversing its curvature. The roller 14 
can be adjusted in the direction of the arrows C to vary 
the pressure between the roller and the belt. Move 
ment can be imparted to the belt by driving any of the 
three rollers. The second sheet material 17 is also fed 
into the nip between the belt 11 and the roller 14 on the 
side of the material remote from the belt. It can be fed 
between the fabric or the like and the belt, but this is not 
generally so effective. The second sheet material 17 is 
fed into the nip between-the roller 14 and the belt 11 
from a roll 15 and passes around the roller 14 under 
tension. If the material 17 is fed directly, to the nip 
as shown by the dotted line 17 there is a tendency for 
the material to crease as it enters the nip, forming un 
desirable markings on the material 16. . . . . 
... It is well known that the degree of shrinkage imparted 
by a compressive shrinking machine to a fabric can be 
varied, particularly by varying the pressure, temperature 
or moisture content, and therefore the ornamentation...can 
be varied. The greater the pressure, the more numerous 



3 
and smaller are the buckles produced. Naturally the ac 
tual number of buckles produced under given conditions 
depends on the nature and stiffness of the second material. 
It is not only the pressure but also the temperatures that 
must be appropriately adjusted. For instance, in treat 
ing one cellulose acetate fabric and paper together un 
der a given pressure, substantially no ornamentation was 
produced at 200 F. but a good crinkled effect was pro 
duced at 275 F. Figures 3 and 4 show two different 
ornamentations obtained in the apparatus shown in Fig 
ure 1. The general surface of the material remains flat, 
but buckles 18 are formed. These are transferred from 
the second sheet material. 

Figure 2 shows a machine of the kind in which there 
is a narrow passage between a roller and a curved bed 
plate and the material to be shrunk is fed into this 
passage at a higher speed than it is allowed to emerge. 
In the machine illustrated a roller 20 and an electrically 
heated bed plate-21 form a feed nip and another roller 
22 cooperates with the first to form an outlet nip. The 
compressively shrinkable sheet material 23 and the sec 
ond sheet material 24 are fed into the inlet nip over a 
rail 25 and then pass to the passage 26 finally leaving 
the machine through the outlet nip. The roller 20 has 
a hard rubber surface and rotates at a faster speed than 
the roller 22 which has a soft rubber surface. The width 
of the passage is adjusted by moving the rollers 20 and 
22 in the direction of the arrows A and B. 
While we have described and illustrated two partic 

ular compressive shrinking machines for use in this in 
vention any other type or construction of machine may 
also be used. 

In a variation of the invention the compressively shrink 
able sheet material is compressively shrunk in contact 
with a third sheet material which also buckles, such as 
that shown by broken line 24' in Fig. 2, the third sheet 
material being on the opposite side of the first sheet ma 
terial from the second sheet material. The third ma" 
terial may or may not be the same as the second. 
The compressively shrinkable sheet material may be 

subjected to two separate ornamenting processes, the con 
ditions in each process preferably being different, so that 
two ornamental effects are superimposed on each other. 

Instead of using paper as the second sheet material 
we may use cardboard, a plastic, thin sheet metal, a fabric 
stiffened by a resin, starch or other stiffening agent, or 
even a fabric so woven that it will not readily shrink, 
but rather tends to buckle, if compressively shrunk alone. 

If either of the surfaces between which the two ma 
terials are pressed during the treatment is discontinuous 
the compressive shrinking is discontinuous over the sure 
face of the compressively shrinkable sheet material and 
ornamentation according to the invention takes place only 
in selected areas. The remaining areas which are ngt 
compressively shrunk will form ruffles, frills, puckers or 
the like between the compressively shrunk areas. 
The sheet material which buckles may be discontinuous 

or have an embossed surface. In the first case no buckles 
will be formed in those areas not in contact with the 
second sheet material and in the second case the buckles 
will be superimposed on an embossed design. 
Some examples will now be given. 

Example l 
A piece of polyvinyl chloride sheet (.005'' thick) was 

superimposed on a sheet of paper card (0.009'thick) 
and the two materials introduced into the nip of a ma 
chine of the type shown in Figure 1. The paper card 
was in contact with the roller 14, which was heated to 
190° F. Passage through the machine caused buckling 
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Example 2 
A piece of black skin leather (thickness 0.04') having 

one surface polished and the reverse matt, was intro 
duced into the nip of a machine of the type shown in 
Figure 1 together with a sheet of glazed kraft paper 
(0.005'' thick). The polished surface of the leather was 
in contact with the paper, the paper being in contact with 
the roller 14. This roller was heated to 280° F. Since 
the paper possessed little or no contractile property, pas 
sage through the shrinking machine caused lateral crinkles 
to occur randomly distributed throughout the paper. 
These crinkles were transferred to the leather which also 
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shrank 7.5%. 
- Example 3 

The roller 14 of a compressive shrinkage machine of 
the type shown in Figure 1 was heated to 340 F. The 
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roller was pressed against the rubber belt 1 and a test 
length of paper 0.003 inch thick passed through the ma 
ghine. The paper shortened, essentially by buckling, by 
8%%. A cellulose acetate satin fabric was led from a 
roll and superimposed on a paper sheet of the same ma 
terial as the test length, also delivered from a roll so 
that the satin face of the fabric was adjacent to the 
paper. The two sheet materials were led between the 
roller 14 and the belt.11 with the paper next to the 
roller. Shortening and buckling of the paper took place 
and the numerous buckles were simultaneously repro 
duced in the satin fabric to give an attractive decorative 
effect. The fabric was found to have shrunk by 9%%. 

Example 4 
A specimen of a plain weave cotton fabric was impreg 

nated with a solution of 7.5 parts (all parts are by 
weight) of a methylated trimethylol melamine precon 
densate and 0.5 part of ammonia dihydrogen phosphate 
in 92 parts of water and mangled to contain 90 parts of 

40 
the solution for every 100 parts of fabric. The fabric was 
dried under conditions in which substantially no con 
densation took place and then treated as in Example 3. 
The ornamented fabric emerging from the machine was 
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of the paper card, buckles being transferred to the plastic 
sheet, which also shrank slightly. . . . . . . . . 
The plastic sheet did not buckle when passed through 

the machine alone. 75 

separated from the buckled paper and heated in a hot 
air oven for 3 minutes at 300 F. The ornamentation 
was thus rendered resistant to repeated washing in a soap 
solution. 

Example 5 
A cellulose acetate satin fabric was fed into the pas 

sage between the roller 20 and the bedplate 21 of a ma 
chine of the type illustrated in Figure 2 together with 
paper 0.0025 inch thick, the paper being adjacent the bed 
plate. The bedplate was maintained at 250 F. The 
roller. 20 was driven at a surface speed of 11.7 feet per 
minute, and the roller 22 at a surface speed of 6.0 feet 
per minute. The satin fabric emerging from the confin 
ing passage., carried innumerable small lateral ripples. 
The satin fabric was passed through the machine alone 
and it shrunk, but no ornamentation was obtained. 
We claim: 
1. An ornamenting process in which ornamental 

buckles are formed in a compressively shrinkable sheet 
material which comprises compressively shrinking said 
material while in surface contact with a compressively 
bucklable sheet material on each side of said compres 
sively shrinkable sheet material. . . . . . . . . . . W 

2. An ornamenting process in which ornamental 
buckles are formed in a compressively shrinkable sheet 
material which comprises compressively shrinking said 
material, while in surface contact with a compressively 
bucklable sheet material in selected areas over the Sur 
face of said compressively shrinkable sheet-material. 

3. A process for ornamenting compressively shrink 
able sheet-material which normally shrinks but does not 
buckle...when subjected to the action of a compressive 
shrinking machine, which process comprises producing 
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ornamental buckles in the shrinkable sheet material by 
subjecting said material to the action of a compressive 
shrinking machine while in surface contact with compres 
sively: bucklable sheet material which normally buckles 
when subjected to the action of a compressive shrinking 
machine. 

4. A process according to claim 3 wherein the com 
pressively shrinkable sheet material is a fabric. 

5. A process according to claim 3 wherein the com 
pressively shrinkable sheet material is leather. 

6. A process according to claim 3 wherein the com 
pressively shrinkable sheet material is polyvinyl chloride. 

7. A process for ornamenting compressively shrink 
able sheet material which normally shrinks but does not 
buckle when subjected to the action of a compressive 
shrinking machine, which process comprises producing 
ornamental buckles in the shrinkable sheet material by 
subjecting said material to the action of a compressive 
shrinking machine while in surface contact with compres 
sively bucklable sheet material which normally buckles 20 
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when subjected to the action of a compressive shrinking 
machine, and treating the shrinkable sheet material to 
retain the ornamental buckles. 

8. A process according to claim 7 wherein the com 
pressively shrinkable material is thermoplastic. 

9. A process according to claim 7 wherein the com 
pressively shrinkable sheet material is polyvinyl chloride. 
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