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@ A transfer printing process by vibrations at uitrasonic frequencies.

@ A transfer printing or decalcomania process by which
a drawing and/or wordings suitably painted or printed in
usual manner on a base sheet or support are transferred
onto a more or less porous surface by vibrations at ultrason-
ic frequencies, in order to be shown evenly and weli defin-
ed. The process differs clearly from those of prior art as the
transfer printing does not require a heating source but only
ultrasonic vibrations the frequency of which agitates the
molecules of the adhesive material or the thermoplastic ink
being used to form the original drawing and/or wordings
and fluidifies same so that they may penetrate the pores and
accomplish the transfer onto that porous surface, the return
to its original state being possible in a very short cooling
time.

The new process is intended to remedy the drawbacks
of a possible uneven transfer printing when carried out
according to the prior art, and is particularly intended to
extend the application onto surfaces sensitive to heat, as
well as to provide a much more economical production
because of the remarkably shorter time required to carry
out each operation while the results are more satisfactory.
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The invention relates to a transfer printing or decalcomania
process and more particularly to a process by which a draving
and/or wordings suitably painted or printed in the usual man-
ner on a base sheet or support are transferred onto a more or
less porous surface by vibrations at ultrasonic frequencies,
in order to be shown evenly and well defined on such surface.
The process differs clearly from those of prior art as the
transfer printing does not require a heating source but only
ultrasonic vibrations the frequency of wvhich agitates the mo-
lecules of the adhesive material or the thermoplastic ink
used to form the original drawving and/or vordings and fluidi-
fies same so that they may penetrate the pores and accomplish
the transfer onto that porous surface, the return to its ori-

ginal state being possible in a very short cooling time.

While the nev process may concern a wide range of products
having a more or less porous surface onto which the drawing
and/or wordings are to be transferred, anyone skilled in the
art may easily understand that at present a particular impor-
tance is to be attached to transfer printings onto textiles,
as for example weaves and knitted goods of sporting type, be-

cause of the very large diffusion that some of these goods

have reached in the last years.

The advertising transfer printing has often had the upper hand
of that relating to the protection of a manufacturer trade
mark, and some problems have arisen from such diffusion which
relate not only to transfer processes the products of which
are presented satisfactorily, but also transfer processes to

be carried out more economically.

While the methods uwsually suggested and/or applied to prepare
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drawvings and/or wordings to be transferred onto a more or
less porous surface do not form a part of the scopes of the
invention, it may be of some interest to recall a few of them

as follows:

1. Thermoplastic transfer printings ~ The drawing and/or wor-

dings to be transferred are painted or printed on silicone pa-
per, or on a paper so treated that it cannot absorb the ink.
In its turn,the ink used for the drawing and/or wordings to be
transferred is composed of a synthetic resin having thermopla-
stic features so that it may be fluidified during the trasfer
phase, i.e. when through a suitable device operating with heat
and pressure suitable to the finality, such fluidified ink is
transferred onto the porous surface and then returns to its

original state after a suitable cooling time.

2. Polyurethan transfer printings - These transfer printings

may be considered like those recalled at item 1., as the dif-
ference relates substantially to the use of polyurethan ink,

some time suggested for particular applications.

3. Transfer of a drawving prepared on a flocked support - A

flocked support has generally a base of paper or thin web trea-
ted with an adhesive material and then dusted vith fine shreds
of textile fibers which are applied electrostatically. On the
free surface of the so flocked support a thermoadhesive mate-
rial representing the drawving and/or wordings to be transfer-
red is then printed by a silk-screen process, the adhesive
force of which is however greater than that provided between

the base and the dusted fine shreds of textile fibers.

Also in this case the transferring phase of the drawing and/or
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wordings onto a porous surface is carried out by suitable

heat and pressure. Because of the different adhesive force
cited above it 1s possible to remove such part of the base
sheet which does not include the drawing, while the flocked
part wvhich has been treated with the adhesive representing the
drawing and/or wordings 1is transferred onto the selected po-
rous surface, as desired and remains solidly attached thereon

after a suitable cooling time.

This short recall evidences that by transferring operations
according to the prior art a heating and'compressing action
is provided. Furthermore, it is to point out that a cooling
action is necessary at the end of each transfer operation, the
time of which must be sufficient to be sure that the transfer-
red drawing and/or wordings are solidly attached onto such

porous surface.

As it is surely known to a person skilled in the art, a first
not-indifferent drawback resulting from the application of
heat is due to the fact that the heating treatment is not sup-
ported by all the materials. The very large diffusion of tran-
sfer printings on webs or knitted goods, particularly of the
sporting type, has not been extended, for example, in the
field of silk and/or synthetic fiber goods. When a transfer
printing is carried out on webs or knitted goods it is possi-~
ble to remark transfer unevenness and also perimetrical halos,
the appearance of which is obviously not pleasant by observing
a transferred drawving. It is also possible to remark a perime-
trical sign corresponding to the edge of the removed support
of the transferred drawving, particularly when such suppoft is

not very thin, "Further drawbacks may be remarked when the
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transfer operation is carried out on finished goods wherein
seams and buttonholes are usually provided, as in this case
it is more difficult or also impossibile to have an even pres-

sing action of the heating plates.

The drawbacks cited above are obviously concerned with the
technical side of a transfer printing. A further, very impor-
tant drawback relates however to the time required to heat the
adhesive material or the thermoplastic ink during a transfer
operation and then to cool the transferred drawing and/or wor-
dings, after which the base sheet or support may be removed
wvithout any disadvantage to the transferred printing. It is
important to point out that a time of at least 30 to 40 seconds
is generally necessary for such heating and cooling phases of
a transfer printing. -This time is only seemingly modest but is
really very great particularly by a mass-production, because

of its considerable incidence on the prime cost.

The invention as claimed is intended to remedy these drawbacks.
It solves the problem of how to provide a transfer printing
economically more favourable than the prior art, by which the
transferred drawing and/or wordings are shown in a well defi-
ned manner also in the case where the porous surface onto which

such drawing and/or wordings are transferred relates to a pro-

duct sensitive to heat.

The advantages offered by the invention are due to the use of
ultrasounds, by which a drawing and/or wordings suitably pain-
ted or printed in the usual manner on a base sheet or support
are transferred onto a more or less porous surface, such a ba-
se sheet or support being removable at the end of the transfer

operation. The transfer printing process according to the in-



10

15

20

25

30

0170

-~J
Ui

vention does not include the use of a heating source, but
only ultrasonic vibrations the frequency of which agitates

the molecules of the adhesive material or thermoplastic ink
forming the original drawing and/or wordings and fluidifies
same to penetrate the pores of the porous surface and accom-
plish the transfer onto this latter when the fluidified adhe-
sive material or thermoplastic ink returns to its original

state after a suitable very short cooling time.

The advantages depend not only on the fact that no heating
source 1is necessary, but also on the fact that only the mole-
cules of the adhesive material or thermoplastic ink forming
the drawing and/or wordings to be transferred are agitated,
and the transfer operation is carried out in a very short ti-
me, namely one/two seconds, as no heat is provided in the sur-
rounding area of the drawing and/or wordings. The molecule mo-
tion in this area is in effect slowed down very rapidly, so
that the removal of the base sheet or support at the end of

a transfer operation is made easier and quicker.

It will also be understood to anyone skilled in the art that

a further advantage depends on the fact that, different from
the prior art, for a satisfactory transfer printing by ultra-
sonic vibrations, an essential adherence only is necessary,
and not a remarkable compression, between the transfer prin-
ting support and the porous surface to be painted, as such es-
sential adherence is sufficient to assure the penetration of
the fluidified adhesive material or thermoplastic ink within

the pores of the porous surface to be painted.

As it is well known, ultrasounds are used in many mechanical

and chemical applications as well as for particular reseaxrch
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because of the favourable interactions between the electri-
cal and mechanical stress-—strain variables of piezoelectric
crystals, the frequency of which depends particularly on the

crystal cut and electrical supply.

In the case of transfer printings by ultrasonic vibrations
it is then obvious the possibility of extending the range of
application to more or less porous surfaces of different types,

also of pottery articles.
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Claims:

1. A transfer printing process by vibrations at ultrasonic
frequencies to transfer onto a more or less porous surface
a drawing and/or wordings suitably painted or printed on a ba-
se sheet or support in the usual manner and defined by an adhe-
5 sive material or a thermoplastic ink in order to be shown on
said porous surface in a very clear and even state, c h a r a-
cterizedin that it comprises repeated interactions
betveen the electrical and mechanical stress-strain varia-
bles of piezoelectric crystals used as ultrasonic sources, the
l0molecules of said adhesive material or thermoplastic ink for-
ming said drawving and/or wordings being agitated by the vibra-
tions at ultrasonic frequency:to turm into a fluid state and
penetrate the pores of said porous surface, and then return
into the original state after a very rapid cooling of the tran-
15 sferred drawving and/or wordings at the end of a transfer ope-
ration, so that said base sheet or support may be removed more

easily and more quickly from said painted porous surface.

2. A transfer printing process as claimed in Claim 1 , c h a-
20racterized in that the ultrasonic frequency of vi-
brations is desirable in the range of about 40 kilocycles to

about 60 kilocycles.

3. A transfer printing process as claimed in Claim 1, c h a-
25rva cterized in that the time required to accomplish

each transfer operation is about 1 to 2 seconds.
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