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PORELON, INC., a Corpora-  stamp, and are reliable over long periods of  50
tion organised and existing under the laws  time. Similarly, as ink
rollers, such structures of the State of Delaware, United States of
provide uniform inking of printing members America, of 1525  Howe Street,
Racine,  and exhibit fast recovery to facilitate repeti- 5  Wisconsin,
United States of America, do  tive use over long periods of time hereby
declare the invention, for which we    However, there are certain problems
and   55 pray that a patent may be granted to us, and  difficulties with
microporous structures of this the method by which it is to be performed,
type. In particular, structures made accord- to be particularly described
in and by the  ing to the disclosures of United States Patent 10  following
statement:-                      Nos. 2,777,824 or 3,055,297 have exhibited
The invention concerns a multi-layered  a significant degree of dimensional
instability.  60 marking structure.                       For example,
during the useful, lifetime of Generally the invention relates to struc-  a
hand stamp using such structures, the struc- tures for applying marking
fluids of various  ture. will undergo perceptible shrinkage, some- 5
types, including structures for use in mark-  times as high as 15-20% of
its original ing stamps, such as hand stamps or other  size, by linear
dimensions.                65 printing members, and ink pads, ink rollers,
Another problem  relates to the strength and other devices for applying ink
to a  and integrity of structures made in accord- marking or printing
implement. Specifically,  ance with the teachings of the above men- 20
this invention relates to marking structures  tioned U.S. patents. If undue
stresses are of the type containing their own essentially  placed on such
structures, particularly shear-  70 permanent supply of marking fluid, such
ing stresses on corners or on characters - that, for example, repetitive
re-inking of  molded on the surfaces thereof, there is an the marking
surface is unnecessary.       occasional tendency for crumbling or break-
25    United States Patent Nos. 2,777,824 and  age of small portions from
the structure. 3,055,297, disclose marking structures made    Another
problem  relates to the process  75 of highly porous plastics material, the
pores  of manufacture. For example, in the case of which are of microscopic
proportions and  of hand stamps, the total processing time are filled with
a marking fluid such as ink.  may be a period of about 15 hours, A 30
Structures made in accordance with  the  lengthy period of time is
primarily required teachings of the above mentioned U.S. patents  for a
"curing" step, in which the molded  80 have experienced a high degree of
coin-  and sealed structure reaches an initial di- mercial success as hand
stamps, stamp pads,  mentional stability. and also as ink rollers, such as
are used    Macroporous  ink - containing  marking 35  for applying ink to
printing members in auto-  structures, such as those made of porous matic
printing equipment. Such structures  rubber vinyl or urethane foam  do not
85 are advantageous because of their long life,  have these problems.
However, the overall both in length of time and in numbers of  quality and
performance of such marking operations or impressions, and because they
devices are considerably inferior to  those 40  operate well without the
necessity of repeti-  made in accordance with- the disclosures of tive
re-inking of the marking surface. Such  the aforementioned U.S. patents.
Specifically  go structures apply ink in a uniform and reliable such
structures are known to have significant fashion. For example hand stamps
made  aging problems,from the standpoints of time using such structures,
which have various  and numbers of operations. Product life is 45
characters or designs molded at their surface,  quite short. Their
resistance to high tempera- provide sharp and uniform impressions with
tures and humidity is low and dry-out is a  95 high definition and
uniformity. As stamp  significant problem. In printing members pads, such
structures place a uniform layer  using such structures, there is often
over- of ink on a marking device, such as a rubber  inking which produces a
significant degree of    1,495,461
2 feathering, wicking, bleeding  and strike-  purpose, and at least one
reservoir layer through, all problems well-known to those  underlying the
outer layer and interconnected skilled. in the art.
with the outer layer at the interface of The invention is directed to
overcoming  the two layers. The outer layer has a micro- 5  the
aforementioned problems.                  porous material formed  of
interconnected  70 



In  particular, the invention provides a  aggregates of a thermoplastic
resin. The multi-layeredmarking structure, comprising:  interconnected
aggregates for a substantially an outer layer having a microporous material
uniform, unitary cohesive structure which formed, of  interconnected
aggregates  of  defines a corresponding  network of pores. 10
thermoplastic resin, said aggregates forming  The network of pores contains
a maring   75 a substantially uniform  cohesive structure  fluid which is
substantially incompatible with defining a corresponding network of pores,
(nonsolvent to) the resin. The reservoir layer and a marking fluid
contained within said  has  an  open-port macroporous  structure network,
said fluid being substantially in-  and a microporous material contained
within 15  compatible with said resin;.and a reservoir  the macroporous
structure. The microporous  80 layer underlying said outer layer and  com-
material within  the  reservoir layer is a prising an open-pored
macroporous structure,  thermoplastic resin, such as the same resin a
microporous material impregnated in said  used in the outer layer,in the
form of inter- structure, said microporous material being  connected
aggregates which define, together 20  formed  of  interconnected
aggregates  of  with the macroporous structure, a'network of  85
thermoplastic resin and defining with said  spaces. Contained  within the .
network  of structure a network of spaces, and a marking  spaces if a
marking fluid, such as the same fluid contained within said spaces, said
fluid  marking fluid used in the outer layer, which being substantially
incompatible with  the  is substantially incompatible with the thermo- 25
thermoplastic resin, of said reservoir and  plastic resin of the reservoir
layer and with  90 outer layers, said aggregates of said reservoir that of
the outer layer. The aggregates of and outer layers being interconnected at
the  thermoplastic resin within the macroporous interface of said layers.
structure are interconnected with the aggre- The peferred structure
normally under-  gates of thermoplastic resin of the outer layer 30  goes
shrinkage of no more than  3-5%    at the interface of the two layers and a
95 during its useful lifetime. Further, the struc-  continuous network is
formed beween the tures have greatly increased strength which  two layers.
Marking fluid in the reservoir drastically  reduces  the   likelihood  of
layer replenishes the marking fluid content of crumbling or breakage.
the outer layer as it is depleted during usage 35     In addition, the time
required to produce  of the inventive device.                   100 the
marking structures is only a fraction of    Substantially  improved
performance  is that required in the prior art-the  total  obtained when
the open-pored macroporous processing time being about two hours for
structure is a resilient material as opposed a typical hand stamp,
primarily because no  to to fairly rigid  material An especially 40
lengthy "curing" step is necessary.          effective open-pored
macroporous structure, 105 In addition,  the structures have a sub-  which
greaty improve performance of this stantially increased lifetime with
respect to  invention, is an open-celled themoset elasto- all structures
known in the prior art. For  meric foam  . example, while a typical hand
stamp made    Significantly superior performance will be 45  in accordance
with the teachings of the  obtained when the open-pored macroporous  110
above-mentioned U.S. patents would have  structure is a network  of
interconnected a useful lifetime of about 20,000 impressions,  strands of a
polyurethane elastomer, such as the useful lifetime of a comparable hand
materials  made in accordance  with  the stamp which includes the inventive
struc-  teachings  of  United States Patent No. 50  ture is about 200,000
impressions, arounda  3,171,820.                                     115
tenfold increase.                             The thermoplastic resin which
is used in Another advantage  over the  structures  the outer layer and the
thermoplastic resin disclosed in the aforementioned U.S. patents  used in
the reservoir layer(s) are preferably is that the inventive structure may
be re-  the same resin, preferably a resin having 55  loaded with marking
fluid, if so desired, to  the functional characteristics of resins in the
120 further extend its usefulness.              following group: polyvinyl
chloride, poly- Each of these advantages is brought about  vinyl acetate,
polyvinylidene chloride, copoly- without sacrificing any of the other
advan-  mers of vinyl chloride and other ethylenic- tages of microporous
marking structures of  ally unsaturated monomers, and  combina- 60  the
type described in the above-mentioned  tions thereof. Such thermoplastic
resins will 125 U.S. patents.                     provide good performance
in the marking The marking structure in one embodiment  structures  of
this  invention. Plasticized of this invention is a multi-layered structure
copolymers  of vinyl chloride and  other having an outer layer which is
used to apply  ethylenically unsaturated monomers are highly 65  a marking
fluid, such as ink, for the intended  preferred and give superior
performance.    130    3                                          1,495,461
3 The  advantages  of this  invention  are  Further, the marking device
provides the greatly advanced when the weight ratio of advantages of
macroporous fluid-containing marking fluid to  plasticized thermoplastic
marking  structures with  those of micro- resin in the reservoir layer is
greater than  porous fluid-containing marking structures. 



5   the weight ratio of marking fluid to plastic-    In the accompanying
drawings:              70 ized thermoplastic resin in the outer layer.
Figure 1 is a perspective view of a hand For example, an ink-rich reservoir
layer will  stamp having a marking structure; increase the useful life of
the marking device    Figure 2 is an inverted perspective view of this
invention substantially, when cor       of the marking structure portion of
Figure 10   pared to the prior art. In particular such   1;
75 ratios may be within the range of 0.2-4.0      Figure 3 is a sectional
view of the mark- for the reservoir layer, and within the range  ing
structure of Figure 2, taken along sec- of 0.1-1.0 for the outer layer.
Preferably,  tion 3-3 as indicated in Figure 2; such ratios are within the
range of 0.6-2.0    Figure 4 is a perspective view of an ink 15  for the
reservoir layer and 03-0.7 for the  roller;
80 outer layer. It is highly advantageous for   Figure 5 is a sectional
view of the roller performance to have the weight ratio for the of Figure
4, taken along section 5-5 as indi- reservoir layer at least 50%  greater
than  cated in Figure 4; that of the outer layer. It is most preferred
Figure 6 is a partial sectional view of the 20   that this ratio be at
least 120%  greater.     marking structure of a stamp pad;         85 The
greatest improvement in structural    Figure 7 is a photomicrograph, with a
strength of the marking device of this inven-  magnification of about 5000
times, taken of tion is obtained when the thickness of the  a partial
cross-section of the outer layer of outer layer is substantially less than
that  a marking structure; 25   of the reservoir- layer. For example, in a
Figure 8 is a photomicrograph, with a   90 hand  stamp structure the
reservoir layer  magnification of about 180 times,of a partial may have a
thickness of 0.30 inches or more  cross-section of the reservoir layer of
the while the thickness of the overlying outer  marking structure ofFigure
7;and layer is 0.10 inches. The thickness of the    Figure 9 is a
photomicrograph, with a 30   outer layer is preferably no more than 1/3
magnification  of about 180  time, of a   95 the total thickness of the
structure. When  partial cross-section of the area of interface this
structure is used as a printing member,  between the outer and reservoir
layers of the the outer layer will typically  have a base  marking
structure of Figure 7. layer, adjacent the underlying reservoir layer.  As
used, herein, the term  "pores" means 35   with a thickness of about 0.05
inches and  interstice, or voids, within a material, either  100 an
integrally extending  layer of printing  at the surface of a piece of
material or re- characters having a thickness of about O.05  mote from the
surface. inches. Structural strength of a printing struc-    As used
herein, "micoporous" describes ture according to this invention is greatly
a material having pores small enough to 40  improved if the base layer and
the layer  prevent substantial "bleed-out" of marking  105 of printing
characters are of approximately  fluid, small enough as to be not normally
equivalent thicknesses, and the total thickness  discernible by the naked
eye, yet large enough of the outer layer is substantially less than  to
permit some flow therein of a marking that of the reservoir layer. Of
course, the  fluid such as the fluids disclosed herein. For 45  actual
thickness (or "height") of a layer  example, a material having a pore size
of 110 of printing characters is somewhat deendent  less than .100 microns
in diameter and greater on the size  of the printing member. Accept-  than
about 0.5 microns in diameter is known able thickness for the layer of
printing charac-  to function in this invention. The micro- ters for any
given printing structure of this  porous pores of materials described
herein 50  invention would be about the same as' the  are normally neither
symmetrical nor similar 115 height of printing characters used in struc-
to each other in shape and size. Indeed, such tures made according to the
disclosures. of  pores are quite irregular and varied in shape the first
mentioned U.S. patents, and accord-  and size, and for this reason it may
be ingly such are well-known to those skilled  difficult to determine the
"diameter" of any 55  in the art.                               given pore
or the "average diameter". of 120 Accordingly, it will be understood that
pores of a particular material. there is provided a marking device, of the
The term "macroporous" as used heren type having a generally permanent
self-con-  describes  a  material having  pores  large tained marking
fluid, which has good dime-  enough to contain aggregates of thermoplastic
60  sional stability  over its useful lifetime and  resin, as  described
herein. Macroporous  125 exhibits excellent performance in application
pores are normally discernible to the naked of marking fluid, which has
improved struc-   eye. Macroporous pores according to this tural strength
and exhibits excellent per-  invention may be quite large. However, it
formance in applcation of marking fluid, and  has been observed that the
use, in the reser- 65  which has a greatly extended useful lifetime.  voir
layer, of material having pore sizes  130    4
1,495,461                                        4 exceeding  0.25
centimeters  in  diameter  ing premix into the structure would be usually
results in a marking structure having  acceptable. only marginal advantages
over devices made   A  mold in the size and shape of the 



in accordance with the teachings of the  desired marking structure, having
the desired 5   first mentioned  patents. Because of the  characters
engraved in the lower surface, is  70 irregularity in shape and size of the
pores of  used to form the marking structure. The outer the macroporous
structures used in this in-  surface premix is poured into this mold to
vention, it may be difficult to determine the  a total depth at
approximately twice the "diameter" of any given pore or the "average
thickness of the mold cavities used for form- 10  diameter" of pores of a
particular material.  ing  characters. The  impregnated  macro-  75 Figure
1 illustrates a hand stamp 20  porous structure is then placed in the mold
having a marking structure 22 according to  on top of the outer layer
premix. A cover this invention. As shown in Figure 2, mark-  plate is
tightly secured to the mold to enclose ing structure 22 is a block
structure having  the materials in a sealed, restricted space. 15  two
layers including an outer layer 24 and    This mold is then  heated  to .a
high  80 an adjacent reservoir layer 26. Outer layer  temperature, normally
within.. the range of 24 and reservoir layer 26 contain a marking  [err].
for a period, normally, of fluid which is applied, through outr layer  5-50
minutes, depending primarily upon 24, to various surfaces such as paper.
the size and shape of the marking structure 20     Figure 3 shows a
cross-section or marking  being produced andthe type of thermoplastic 85
structure 22. Outer layer 24 has a base  resin being used. During this
process, which portion 28 adjacent reservoir layer 26 and  is referred to
as "molding", ,the premix of a layer of characters 30 which are integrally
the outer layer fuses with the premix of the connected  with, and made of
the same  reservoir layer. The thermoplastic resins of 25  material as,
base portion 28.              the outer and reservoir layers form  aggres-
90 The preparation of marking structure 22 gates and such aggregates are
joined together shown in the figures may be accomaplished  at the interface
44 of the two layers. The follows. A thermoplastic resin, such as poly-
aggregates of the outer layer define a network vinyl chloride powder all of
which will pass  of pores which is partially filled with the 30  through a
75 mesh screen, is blended with a  marking fluid. The aggregates of the
reser-  95 plasticizer, such as liquid dioctyl phthalate   voir layer
define with the macroporous struc- forming a plastisol blend. A marking
fluid  ture, a network of spaces which is partially such as ink, separately
prepared from dyes,  filled with the marking fluid of the satura- pigments,
dy  solvents and vehicles which    ing premix.                     .
: - 35  are substantially non-solvent to the resin, is added to the
plastisol blend preferably in    The marking structure is cooled to room
100 a weight ratio of marking fluid to plastisol  temperature within the
sealed mold either blend within the range of 0.1-1.0           by placing
such sealed mold in an environ- This preparation, referred to as the outer
ment cooled below room  temperature, such 40  layer "premix", is then set
aside and a  as by circulating cold fluids around the mold, separate
preparation of premix is formed  or simply by placing the mold at room  105
in the same manner except that the ratio of temperature for a period of
time. The mark- markiuig fluid to plastisol blend is preferably ing
structure is then removed from the within the range of 0.2-4.0. The former
mold and is ready for mounting to a suit- 45  premix is used to form outer
layer 24 and  able holder such as holder 32 as shown the latter premix is
used in formation of in Figure 1. The markings structure is then 110
reservoir layer 26, and may be referred to as  ready for use. the
reservoir layer premix or the saturatig    The  thermoplastic resins used
in the premix.                                  saturating premix and the
outer primix need 50 An open-pored macroporous structure, such  not be the
same materials. However, the open-pored polyurethane foam  is cut
thermoplastic  resins must be capabe of 115 to the  size and shape of the
desired reservoir fusing one to the other at interface 44 of layer. This
roporous structure is exposed  outer layer 24 and reservoir layer 26 during
to a vacuum and in such condition is impreg-  the curing process.
Preferably, the  same 55  nated with the saturating premix which has  resin
is used in the reservoir layer as in the previously been prepared. It is
not necessary outer layer. A wide variety of thermoplastic 120 that the
macroporous structure be totally  resins are acceptable in the marking
structure filled by the saturating premix to the point of this invention.
Resins whichfuse at a where it can receive no additional material.
temperature below the boiling point of the 60  However, saturating to the
fullest extent marking fluid which is used therewith may reasonably
possible appears to be desirable. be used in this invention. We have used
125 While vacuum impregnation is highly pre-   synthetic resins and found
them to be oper- ferred, other methods of impregnation may  able. Examples
of acceptable thermoplastic be devised and any method which would  resins
are: polyvinyl  chloride, polyvinyl 65  impregnate a significant quantity
of saturat  acetate, polyvinylidene   chloride, polyvinyl    1,495,461
5 butyral, cellulose acetate butyrate, polymethyl    Those skilled in the
art will know suit- 



methacrylate,  polymethyl  acrylate,  poly-  able marking fluids and be
able to prepare sulfone, and copolymers and combinations   suitable marking
fluids. The term  "marking thereof. Highly  preferred  resins include:
fluid" refers to  inks of various kinds and 5  polyvinyl chloride,
polyvinyl acetate, poly-  also to other fluids which can be applied in  70
vinylidene  chloride, copolymers  of vinyl  like manner, that is, by
contact of the outer chloride and other ethylenically unsaturated  layer
with the surface of intended application, monomers, and combinations
thereof. The   for various other purposes. most preferred resins are
copolymers of poly-    The  open-pored  macroporous  structure 10  vinyl
chloride.                               used in the reservoir layer of this
invention   75 Plasticizers are used in forming the two   may  be  made
from  a  wide variety  of premixes in an amount of about 40-160%
materials, including  thermoset elastomeric by weight of the resin.
Examples of suitable  foams (such as polyurethane foam), polyvinyl
plasticizers which  can be used with  the   chloride foam and polyethylene
foam, highly 15  thermoplastic  resins  are  numerous. The   porous balsa
wood, corrugated  cardboard,  80 plasticizers which are used must be com-
compressed nonwoven cellulose or synthetic patible with the resin in the
sense that they  fibers, woven fabrics such as cotton cloth, soften the
resin to allow the formation of  sponge rubber, synthetic sponge material,
aggregates of resin to form  the marking   natural sponge, sintered nylon
and entangled 20  structures of the- invention. Examples of suit-  glass
fibers such as fiber glass insulation  85 able  plasticizers  for  use
with  polyvinyl  material. Resilient materials, that is, materials
chloride, polyvinyl acetate, polyvinylidene   which are at least slightly
deformable but chloride, copolymers of vinyl chloride and   recover their
original size and shape, are other ethylenically unsaturated monomers, or
preferred. Examples of resilient materials are 25  combinations  thereof
are:  tricresyl phos-  thermoset elastomeric foams, polyvinyl chlor-  90
phate, dioctyl phthalate, dimethyl phthalate,  ide foam, polyethylene foam,
sponge rubber, dibutyl phthalate, butyl benzyl phthalate, tri-  synthetic
sponge material and belt, natural octyl phosphate. Other acceptable
plasticizers  sponge. This is apparently because the com- for use with
various thermoplastic resins will  pressive action and recovery of shape
which 30  be well-known to those skilled in the art.  occur during
application of marking fluid by   95 The first mentioned patents provide a
list of  pressure is helpful in encouraging passage of plasticizers for use
with a wide variety of  marking fluid from  the reservoir layer to
thermoplastic resins, many of which are suit-  the outer layer. Open-pored
thermoset elasto- able for use in this invention. The use of  meric foams
are highly preferred macro- 35  plasticizers facilitates the formation of
inter-  porous structures for use in this invention. too connected
aggregates of thermoplastic resin.  The structures disclosed in U.S. patent
No. The aggregates of thermoplastic resin are  3,171,820 are highly
superior as open-pored sintered, that is, joined by heat, to form  a
macroporous structures for use in this inven- cohesive structure.
tion. 40    The marking fluid used in this invention,    The structures
described in U.S. patent 105 in addition to being suitable for the intended
No. 3,171,820 are three - dimensional net- purpose, must be incompatible
with the  works of interconnecting strands of a poly- thermoplastic resins
which are used in the   urethane resin. The strands are integrally sense
that such fluids must not substantially  interconnected by thickened nexus
at spaced 45  soften or dissolve such resins. An extremely  apart points so
as to form the isotropic skele-  110 wide variety of marking fluids known
to  tal outline of a' multitude of polyhedrons those skilled in the art are
acceptable. Inks   whose faces are polygonal, are common to a are normally
prepared from dyes, pigments,  polyhedron adjacent thereto and are open and
and dye solvents and vehicles. Such solvents  free from what is described
as permeatoidally 50  and vehicles must not readily dissolve the   degraded
strands and nexus.                   115 resins. Examples are: aliphatic
hydrocrbons,    Figure 4 illustrates an ink roller 34 which castor oil
esters, ethanolamides, fatty acids,  may be used in automatic printing
equip- fatty acid esters, glyceryl esters, golycols,  ment to ink the
surfaces of printing members glycol esters, marine oils, mineral oils,
poly-  by contact therewith. As illustrated in Figures 55  ethylene and
polypropylene  glycols, and   4 and 5, ink roller 34 has  outer layer 24
120 vegetable oils. Dyes are generally used in  and reservoir layer 26.
Outer layer' 24 is such inks in amounts of from about 5-25%    cylindrical
in shape and continuous around ink of total ink weight. The dyes, of
course, roller 34. Reservoir layer 26 is an adjacent must be soluble in the
dye solvent used.  internal cylindrical structure, defining along 60  Color
pigments are normally dispersed in the  its axis an opening 36 which is
used for  125 vehicles used in amounts of from about 2-   mounting of ink
roller 34 to the equipment 20% of total ink weight. Particle size of  with
which it is used. pigments must be small enough  to pass    Ink roller 34
is substantially similar to through the microporous outer layer of this
marking. structure 22 in all respects except 65  invention.
for its shape. Ink roller 34 may be made in 130    6
1,495,461 



a cylindrical mold oriented in an up-and-  pression or light deposition of
marking fluid down position, that is, with its axis vertical  is intended,
the ratio of marking. fluid to The mold would have -an annular cavity
thermoplastic resin should be fairly low. On about a central rod, which is
used to form  the other hand, if a heavy impression or heavy 5  opening 36.
A macroporous structure gener-  deposition of marking fluid is intended,
the   70 ally in the shape and size of reservoir layer  ratio of marking
fluid to thermoplastic resin 26 is impregnated with saturating premix,
should be fairly high. A  highly preferred just as previously described for
structure 22,  range for the- ratio of marking fluid to and placed over a
rod within the mold being  thermoplastic resin in the outer layer is from
10  used. Then the outer layer premix is poured  0.3-0.7. Within this
range, a strong im-  75 into the mold to fill the remaining space,
pression may be applied and strength of the around the saturated
macroporous structure.  material is very good. The mold is covered and
processing con-    The amount of marking fluid used in the tinues as in the
case of the marking structure  outer layer of the marking structure of this
15  previously described. In the manufacture of  invention will determine
the strength of the   80 the ink roller of this invention, it is not
impression or the- amount of deposition of essential that the mold be
sealed in a manner  marking fluid. Even if a significantly higher
foreclosing the possibility of expansion. In-  ratio of marking fluid to
synthetic resin is deed, we have found that some expansion in  used in the
reservoir layer, the strength of 20  the direction of the axis of the rod
is accept-  the imprint, that is, the amount of marking  85 able.
fluid deposited on one contact or impression, Figure 6  illustrates a stamp
pad  38,  will remain generally constant. showing a portion thereof. Stamp
pad 38 has    Figures 7, 8 and 9 are photomicrographs outer layer 24 and
reservoir layer 26 and is  of the marking structure of this invention. 25
the same in all respects -as structure 22  In these figures, the marking
fluid has been   90 except that surface 40 of stamp pad 38  leached out of
the marking structure such is flat and uninterrupted by characters such
that the interconnected aggregates of thermo- as characters 30 shown in
Figures 2 and 3.  plastic resin -and the macroporous structure 30   Stamp
pad 38 can be manufactured using  may more readily appear. 30  the same
method as that described for manu-    Figure 7 is a partial cross-section
of the   95 facture of marking structure 22.            outer layer of a
marking structure at a Satisfactory   alternative   manufacturing
magnification of about 5000. The outer layer methods will be apparent to
those skilled  in  has interconnected aggregates 46 of plastic- the art who
have received disclosure of this  ized thermoplastic resin. Aggregates 46
define 35  invention.                            a corresponding network of
pores 48 which  100 Referring again to the amount of marking  extends
through the outer layer from  the fluid in the outer and reservoir layers,
the  interface thereof with  the reservoir layer intended end use and
quality of a marking  to the marking surface. This network pro- structure
of this invention will tend to dictate  vides fluid communication from  the
inter- 40  amounts of marking fluid and ratios of mark-  face to the
marking surface.        -        105 ing fluid. As indicated in the
reservoir layer,    Figure 8 is a photomicrograph of a partial the weight
ratio of marking fluid to thermo-  cross-section of the reservoir layer of
a mark- plastic resin is within the range of 0.2-4.0.  ing structure
according to this invention,at Under a ratio of 0.2, there will be no sub-
a magnification of about 180. The  macro- 45   stantial feeding of marking
fluid from  the  porous structure used is a network of inter-  110
reservoir layer to the outer layer. Over a  connected strands of
polyurethane elastomer. ratio of 4.0, the reservoir layer will not con-
The specific material used is sold by Scott tain the marking fluid in a
desirable manner.  Paper Company of Philadelphia, Pennsylvania A preferred
ratio-of marking fluid to thermo-  under the trademark Scottfelt. The
structure 50  plastic resin for the reservoir layer is within  includes
interconnected  strands 50. Con-  115. the range of 0.6-2.0.  Within this
range  tained within the voids between strands 50 there will be excellent
feeding of marking  is a. microporous material formed of inter- fluid from
the reservoir layer to the outer  connected aggregates 52  of thermoplastic
layer and excellent retention of marking fluid  resin. Aggregates 52 and
strands 50 together 55  within the reservoir layer.                 define
a network of spaces which extends  120 In the outer layer, the ratio of
marking  through the reservoir layer. fluid to thermoplastic resin should
be within    Figure -9 is a photomicrograph of a partial the range of
0.1-1.0. Below 0.1 there will  cross-section of a marking structure accord-
be little or no application of marking fluid  ing to this invention, taken
at the interface 60   on the surface of intended application. Above  of the
reservoir layer and outer layer. Figure  125 1.0 the strength and
structural integrity of  9 is taken at a magnification of about 180. the
outer layer is drastically lessened and  It may be seen that outer layer 24
and there may be a tendency to "bleed out"  reservoir layer 26 both include
interconnected marking fluid even when the marking struc-  aggregates of
thermoplastic resin, and that 65  ture is not being used. If- a very light
im-  such aggregates are connected at interface  130    



7          1,495,461
7 44. This interconnection at interface 44 forms          Marking Fluid B:
a strong bond between the two layers. At    14 Parts glycerol
monoricinoleate interface 44, as elsewhere, spaces are defined  14 Parts
oleic acid which allow  fluid communication between     15 Parts
2-ethylhexanediol-1,3           65 5   the layers.
5.5 Parts carbon black While it is normally preferred to have      5.5
Parts color index solvent black #5 only one reservoir layer, in some cases
a       dye multiplicity of reservoir layers may be used. In such cases,
the ratio of marking fluid to               Plastisol A: 10   plasticized
resin may be increased for each    15 Parts polyvinyl chloride copolymer
resin   70 succeeding reservoir layer away from  the         (having  the
composition  of 97% outer layer.                                      vinyl
chloride, 3%  vinyl acetate) (all of which will pass through a 80 mesh
screen, i.e., 80 mesh). EXAMPLES               10 Parts polyvinyl chloride
homopolymer  75 In  each  of the following examples, a          resin (all
of which will pass through 15  marking fluid is blended for use in the
outer       a 200 mesh screen, i.e. 200 mesh). layer premix. This marking
fluid (Marking      20 Parts tricresyl phosphate Fluid A) may also be used
in the reservoir    20 Parts aromatic petroleum distillate (boil- layer
premix; however, in many cases a separ-     ing range [err] ate marking
fluid (Marking Fluid B) is pre- 20   pared for use in the reservoir layer
(or                    Plastisol B: saturating) premix. Thereafter, a paste
or    10.5 Parts polyvinyl chloride copolymer slurry for use in preparing
the outer layer    resin (having the composition of 97% premix is made by
mixing  a powdered              vinyl chloride, 3%  vinyl acetate) (80
thermoplastic resin, having one or more com-         mesh)
85 25  ponent resins, together with a liquid plastc-  6.5 Parts polyvinyl
chloride homopolymer izer, having one or more component plastic-
resin (200 mesh) izers. This paste or slurry is referred to as  15 Parts
tricresyl phosphate Plastisol A. A separate paste or slurry (Plast-  14
Parts aromatic petroleum distillate (boil sol B), for use in preparing the
reservoir         ing range [err])                 90 30 layer premix, is
made by mixing a thermo- plastic resin, having one or more component  An
outer layer premix is made by mixing resins, together with a liquid
plasticizer   35 parts of Marking Fluid A with 65 parts having one or more
component plasticizers.  of Plastisol A. A reservoir layer premix is
Plastisol A is mixed with Marking Fluid A   made by mixing 54 parts of
Marking Fluid 35  to form the outer layer premix Plastisol B   B with 46
parts of Plastisol B. In this ex-  95 is mixed with Marking Fluid B (which
in  ample the weight ratio of marking fluid to some cases is Marking Fluid
A) to form   plasticized resin in the reservoir layer will the reservoir
layer premix. If a second   be about 120%  greater than the comparable
reservoir layer is used, an addition mark-  ratio for the outer layer. 40
ing fluid may be blended and an additional      An open-pored macroporous
structure is 100 plastisol may be prepared. These are mixed   prepared by
cutting a piece of Scottfelt to form the premix for use in such second
5-600 polyurethane elastomeric foam  to a reservoir layer.
rectangular block 2-5/8 inches x 3/4 inch x In each of the following
examples an open-   1/4 inch. Scottfelt 5-600 material is available 45
pored macroporous structure is cut to the   from  Scott Paper Company,
Philadelphia, 105 required  size or made into the required   Pennsylvania.
The  designation  "5-600", size by some other fabrication means.
which is used by Scott Paper.: Company to Other details of the manufacture
of the  identify various types of its Scottfelt material, marking
structures  of the folowing  ex-  is helpful in describing certain
characteristics 50  amples are given below:              -       of the
material. The "5" indicates a density  110 of about 10 pounds per cubic
foot, a factor EXAMPLE 1                     of 2 being used by the
manufacturer. The Hand stamps are made in Examples 1-12.  "600" indicates
about 60 pores per lineal In Example l, the following marking fluids  inch
in the uncompressed state, a factor of and plastisols are prepared:   0.1
being used by the manufacturer. Other 115 numerical designations for
Scottfelt material 55           -Marking Fluid A:                 may be
interpreted in the same manner. 9 Parts glycerol monoricinoleate
The macroporous structure is submerged 9 Parts oleic acid
in the reservoir layer premix, which is con- 10 Parts 2-ethylhexanediol-1,3
tained in a small vessel capable of receiving  120 3.5 Parts carbon black
the prepared macroporous structure. There- 60    3.5 Parts color index
solvent black #5   after, the vessel with its submerged macro- dye.
porous structure is placed in a vacuum   
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vacuum  for           chloride, 10%   vinyl acetate) (75 about 5 minutes.
During this period the          mesh) air is removed from within the
macroporous    15 Parts tricresyl phosphate structure. As the vessel is
removed from     13 Parts aromatic petroleum distillate (boil- 5   the
vacuum chamber, the atmospheric pres-        ing range [err])
65 sure  forces reservoir layer premix  into the pores of the macroporous
structure.      An outer layer premix is made by mixing An aluminum mold is
prepared having an  50 parts of Marking Fluid A with 50 parts engraved
cavity  with  dimensions  2-5/8  of Plastisol A. The weight ratio of
marking 10  inches x3/4 inch with a 3/8 inch base depth  fluid to
plasticized resin in the outer layer and an engraved relief of an
additional 0.75  of this example is about 1.0. A reservoir  70 inches in
depth.                           layer premix is made by mixing 60 parts of
The outer layer premix is poured into the  Marking Fluid B with 40 parts of
Plastisol mold, adjacent and covering the marking  B. In this example, the
weight ratio of 15  face of the mold and filling the cavities which
marking fluid to plasticized resin in the will define printing characters.
The premix  reservoir layer is about 50% greater than the  75 is poured to
a total depth of about 0.15  comparable ratio for the outer layer. inches
including the depth of the characters    An open-pored macroporous
structure is engraved in the mold. The saturated macro-  prepared by
cutting a piece of sponge rubber 20  porous structure is then placed snugly
with-  (1/4  inch open cell plain sponge) from in the mold adjacent to and
in contact with  Standard  Rubber  Products (Elk  Grove  80 the outer layer
premix. The saturated macro-  Village, Illinois) to the same dimensions as
porous structure extends beyond the open  used in Example 1. This
macroporous struc- end of the mold because of slight swelling  ture is
impregnated with reservoir layer pre- 25  during saturation. The mold is
closed to  mix by the same procedure .as outlined in compress this
structure and form a confined  Example 1.                              85
space of generally fixed dimensions.      The mold and molding procedure
are the The closed mold is then heated at a  same as in Example 1 except as
specified. temperature of [err] for a period of 15  The closed mold is then
heated at a tempera- 30  minutes under a pressure of 10 pounds per  ture of
[err] for  a period of 10 minutes square inch. After the heating process,
the  under a pressure of 20 pounds per square  90 mold is cooled under
atmospheric pressure.  inch. After the heating process, the mold After
cooling, the marking structure is re-  is cooled under atmospheric
pressure. After moved from the mold and is ready for mount-  cooling, the
marking structure is removed 35  ing to suitable mounting apparatus such as
from the mold and is ready for mounting to that shown in Figure 1.
suitable mounting apparatus, such as that 95 shown in Figure 1. EXAMPLE 2
The following marking fluids and plastisols are prepared:
EXAMPLE 3 The following marking fluids and plastisols 40
Marking Fluid A:               are prepared: 20 Parts glycerol
monoricinoleate 20 Parts 2-ethylhexmediol-l,3        Marking Fluid A:
100 10 Parts color index solvent black #5 dye 12 Parts glycerol
monoricinoleane Marking Fluid B:               9 Parts propylene glycol 45
20 Parts glycerol monoricinoleate         3 Parts color index solvent red
#36 dye 20 Parts 2-ethylhexanediol-1,3 12 Parts color index solvent black
5 dye            Marking Fluid Be: 8 Parts carbon black  pigment
15 Parts glycerol monoricinoleate       105 12.5 Parts propylene glycol
Plastisol A:                  4.5 Parts color index solvent red #36 dye 50
25 Parts polyvinyl chloride copolymer resin (having the composition of 90%
vinyl chloride, 10%  vinyl acetate) (all of              Plastisol A: which
will pass through a 75 mesh    15 Parts polyvinyl chloride homopolymer
screen, i.e. 75 mesh)                      resin (200 mesh)
110 55    15 Parts tricresyl phosphate               15  Parts polyvinyl
chloride copolymer 10 Parts aromatic petroleum distillate (boil-  resin
(having the composition of 97% ing range 475-[err])
vinyl chloride, 3% vinyl acetate) (80 mesh) Plastisol B:              .
30 Parts dioctyl phthalate              115 12 Parts polyvinyl chloride
copolymer resin  16  Parts aromatic  petroleum  distillate 60
(having the composition of 90% vinyl       (boiling range 475-[err])  
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9 Plastisol B:                              Plastisol B:
60 12 Parts polyvinyl chloride homopolymer    12 Parts polyvinyl chloride
copolymer resin resin (200 mesh)                          (having  the
composition  of 97% 14  Parts polyvinyl chloride  copolymer       viny
chloride, 3%  vinyl acetate (80 5        resin (having the composition of
97%       mesh) vinyl chloride, 3%-vinyl acetate) (80    15 Parts tricresyl
phosphate           65 mesh)          13 Parts aromatic petroleum
distillate(boil- 25 Parts dioctyl phthalate                     ing range
475-[err]) 17  Parts aromatic  petroleum  distillate 10        (boiling
range 475-[err])            In addition, the following are prepared: An
outer layer premix is made by mixing             Marking Fluid C 24 parts
of Marking Fluid A with 76 parts   30 Parts glycerol monoricinoleate
70 of Plastisol A. The weight ratio of marking    35 Parts
2-ethylhexanediol-1,3 fluid to plasticized resin in the outer layer is
7.5 Parts carbon black pigment 15  about 0.3 in this example. A reservoir
layer    7.5 Parts color index solvent black #5 premix is made by mixing 32
parts of Mark-       dye ing Fluid B with 68 parts of Plastisol B. An
open-pored macroporous structure is                 Plastisol C:
75 prepared by cutting a piece of mechanically    4 Parts polyvinyl
chloride copolymer resin 20  frothed vinyl foam having a density of 20
(having the composition of 90% vinyl pounds per cubic foot to the same
dimen-         chloride, 10%   vinyl acetate) (75 sions as used in Example
1. This macro-          mesh) porous structure is impregnated with
reservoir    4 Parts polymethyl methacrylate (about 50   80 layer premix by
the same procedure as out-       mesh) 25  lined in Example 1.
6.5 Parts tricresyl phosphate The mold and molding procedure are the    5.5
Parts aromatic petroleum distillate (boil- same as in Example 1, except as
specified.       ing range 475-[err]) The closed mold is heated at a
temperature of [err]. for 10 minutes under a pressure    An outer layer
premix is made by mixing   85 *       30  of 10 pounds per square inch.
After the  35 parts of Marking Fluid A with 65 parts heating process, the
mold is cooled under  of Plastisol A. A  reservoir layer premix atmospheric
pressure. After cooling, the mark-  (Premix B) is made by mixing 60 parts
of ing structure is removed from the mold  Marking Fluid B with 40 parts of
Plastisol and is ready for mounting to suitable mount-  B. A second
reservoir layer premix (Premix  90 35  ing apparatus, such as that shown in
Figure  C) is made by mixing 80 parts of Marking 1.
Fluid C with 20 parts of Plastisol C. Two open-pored macroporous structures
EXAMPLE 4                    are prepared by cutting a piece of Scottfelt
The following marking fluids and plastisols  5-800 material and a piece of
Scottfelt 5-600   95 are prepared:                              material to
rectangular blocks 2-3/8 inchx 3/8 inchx1/4 inch. 40              Marking
Fluid A:.                The macroporous structure. of Scottfelt 9 Parts
glycerol monoricinoleate        5-800 material is impregnated with the
reser- 9 Parts oleic acid                   voir layer premix B and the
macroporous  100 10 Parts 2-ethylhexandiol-1,3             structure of
Scottfelt 5-600 material is im- 3.5 Parts carbon black pigment
pregnated with the reservoir layer premix 45   3.5 Parts color index
solvent black #5 dye  C. Impregnation is carried out as in Example 1.
Marking Fluid B:               An aluminum  mold having an engraved  105 20
Parts glycerol monoricinoleate       cavity with dimensions 2-3/8 inches X
3/8 20 Parts 2-ethylhexanediol-1,3         inch with a 5/8 inch base depth.
12 Parts color index solvent black #5 dye    The outer layer premix . is
poured into 50    8 Parts carbon biack pigment               the mold
adjacent the marking surface, filling the printing characters and filling
to an addi-  110 Plastisol A:            tional depth about equal to the
depth of 10 Parts polyvinyl chloride homopolymer  the characters. The
macroporous structure .. resin (200 mesh)                 saturated with
Premix B is then placed 15 Parts polyvinyl chloride copolymer resin  snugly
within the mold adjacent to and in 55        (having the composition of 97%
vinyl  contact with the outer layer premix. The  115 chloride, 3% vinyl
acetate (80 mesh)  macroporous structure saturated with Premix 20 Parts
tricresyl phosphate             C is then placed snugly within the mold 20
Parts aromatic petroeum distillate (boil-  adjacent to and in contact with
the other ing range 475-[err])               macroporous structure. The
mold is closed   
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10 to compress this structure and form a con-               EXAMPLE 6 fined
space of generally fixed dimensions.   A hand stamp is made according to
the  60 The closed mold is then heated at a  procedures followed in Example
5, except temperature of [err] for a period of 20  that the macroporous
structure is made of 5   minutes under a pressure of 50 pounds per
Scottfelt 3-800 material. There is significant square inch. After the
heating process, the  improvement in the marking qualities of the mold is
cooled under atmospheric pressure.  marking structure of Example 6 over
that of  65 After cooling, the marking structure is re-  Example 5. The
Scottfelt  material provides moved from the mold and is ready for mount-  a
highly preferred macroporous structure. 10  ing to suitable mounting
apparatus, such as that shown in Figure 1.
EXAMPLE 7 The following marking fluids and plastisols are, prepared:
70 EXAMPLE 5 The following marking fluids and plastisols         Marking
Fluid A: are prepared:                              9 Parts glycerol
monoricinoleate 9 Parts oleic acid 15             Marking Fluid A:
10 Parts 2-ethylhexanediol-1,3 7 Parts glycerol monoricinoleate
3.5 Parts carbon black pigment          75 2 Parts color index basic violet
#1 dye    3.5 Parts color index solvent black #5 dye Marking Fluid B:
.      Marking Fluid B: 15 Parts glycerol monoricinoleate          30 Parts
glycerol monoricinoleate 20    2 Parts color index basic violet #1 dye
35 Parts 2-ethylhexanediol-1,3 7.5 Parts carbon black pigment       80
Plastisol A:   7.5 Parts color index solvent black #5 dye 46 Parts
polyvinyl chloride homopolymer resin (200 mesh)
Plastisol A: 45 Parts dioctyl phthalate                 10 Parts polyvinyl
chloride homopolymer resin (200 mesh) 25                 Plastisol B:
15  Parts polyvinyl chloride  copolymer . 85 38 Parts polyvinyl chloride
homopolymer        resin (having the composition of 97% resin (200 mesh)
vinyl chloride, 3% vinyl acetate) (80 45 Parts dioctyl phthalate
mesh) 20 Parts tricresyl phosphate An outer layer premix is made by mixing
20 Parts aromatic petroleum distillate (boil-  90 30  9 parts of Marking
Fluid A, with 91 parts       ing range 475-[err]) of Plastisol A. The
weight ratio of marking fluid to plasticized resin in the outer layer
Pastisol B: of this example is about 0.1. A reservoir    4 Parts polyvinyl
chloride copolymer resin layer premix is made by mixing 17 parts of
(having the composition of 90% vinyl 35  Marking Fluid B with 83 parts of
Plastisol       chloride, 10% vinyl acetate) (75 mesh)  95 B. The weight
ratio of marking fluid to    4 Parts polymethyl methacrylate (about
plasticized resin in the reservoir layer of this  50 mesh) example' is
about 0.2.                       6.5 Parts tricresyl phosphate An
open-pored macroporous structure is   5.5 Parts aromatic petroleum
distillate (boil- 40  prepared by cutting a piece of Scott Brite      ing
range 475-[err])           100 Type P nylon cleaning and finishing material
to the same dimensions as used in Example    An outer layer premix is made
by mixing 1. Scott Brite Type P material is available 35 parts of Marking
Fluid A with 65 parts from  Scott Paper Company, Philadelphia, of
Plastisol, A. A reservoir layer premix is 45 Pennsylvania. This macroporous
structure is made by mixing 80 parts of Marking Fluid impregnated with
reservoir layer premix by B with 20 parts of Plastisol B. The weight 105
the same procedure as outlined in Example 1. ratio of marking fluid to
plasticized resin in The mold and molding procedure of Ex- the reservoir
layer of this example is quite ample 1  are used in this example. The high,
about 4.8. 50  closed mold is then heated at a temperature    An open-pored
macroporous structure is of [err] for a period of 15 minutes under prepared
by cutting a piece of Scotfelt 5-450 110 a pressure of 10 pounds per square
inch. material to the same dimensions as used in After the heating process,
the mold is cooled Example 1. This macroporous structure is under
atmospheric pressure. After cooling, impregnated with reservoir layer
premix by 55 the marking structure is removed from the the same procedure
as outlined in Example mold and is ready for mounting to suitable  1.
115 mounting apparatus, such as that shown in    The outer layer premix is
poured into the Figure 1.                                mold adjacent the
marking surface, filling the   
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.           11 cavities which will define printing characters.  of
Plastisol A. A reservoir layer premix is  60 The premix is poured to a
depth of about  made by mixing 67 parts of Marking Fluid twice the depth of
the characters engraved in  B with 33 parts of Plastisol B. The weight the
mold. The saturated macroporous struc-  ratio of marking fluid to
plasticized resin 5  ture is then placed within the mold adjacent  in the
reservoir layer of this example is and in contact with the outer layer
premix.  about 2.0.                              65 The saturated
macroporous structure extends    An open-poured macroporous structure is
beyond the end of the mold. A backing layer  prepared by cutting a piece of
Webril (Webril about 0.010 inch thick of a vinyl plastisol  is a Registered
Trade Mark) #2951 non- 10  (50%  polyvinyl chloride homopolymer resin
woven fabric (from Kendall Fiber Products, and 50%  tricresyl phosphate) is
placed on  Walpole, Massachusetts) to the same dimen-  70 the  saturated
macroporous structure  and  sion as used in Example 1. This macroporous
allowed to fuse during the ensuing heating  structure  is  impregnated
with  reservoir process.                                  layer premix by
the same procedure as out- 15    The closed mold is heated at a tempera-
lined in Example 1. ture of [err] for a period of 10 minutes    The mold
and molding procedures are the   75 under a pressure of 50 pounds per
square same as those of Example 1, except as noted. inch. After the heating
process, the mold is  The closed mold is heated at a temperature cooled
under atmospheric pressure. After  of [err] for a period of 15 minutes
under 20  cooling, the marking structure is removed  a pressure of 15
pounds per square inch. from  the mold and is ready for mounting  After the
heating process, the mold is cooled   80 to suitable mounting apparatus,
such as that  under atmospheric pressure. After cooling, shown in Figure 1.
the marking structure is removed from the The backing layer in this example
is  mold and is ready for mounting to suitable 25  primarily to facilitate
mounting; it also pro-  mounting apparatus, such as that shown in vides a
good surface for an adhesive which  Figure 1.
85 can be used for mounting purposes, EXAMPLE 8
EXAMPLE 9 The following marking fluids and plastisols    The following
marking fluids and plastisols 30  are prepared:
are prepared: Marking Fluid A:                          Marking Fluid A: 9
Parts glycerol monoricinoleate           20 Parts glycerol monoricinoleate
90 9 Parts oleic acid                         12 Parts
2-ethylhexanediol-1,3 10 Parts 2-ethylhexanedio1-1,3             4 Parts
carbon black pigment 35    3.5 Parts carbon black pigment             6
Parts color index solvent black #5 dye 3.5 Parts color index solvent black
#5 dye Marking Fluid B: Marking Fluid B:                 25 Parts glycerol
monoricinoleate        95 25 Parts glycerol monoricinoleate          20
Parts oleic acid 20 Parts oleic acid                        10 Parts
propylene glycol 40     10 Parts propylene glyol                  6 Parts
carbon black pigment 6 Parts carbons black pigment             6 Parts
color index solvent black #5 dye 6 Parts color index solvent black  #5 dye
100 Plastisol A:    100 Plastisol A:                  25  Parts
polyvinylidene  chloride  resin 10 Parts polyvinyl chloride homopolymer
(about 80 mesh) 45       resin (200 mesh)                        18 Parts
triethyl citrate 15 Parts polyvinyl chloride copolymer resin    15  Parts
aromatic  petroleum  distillate (having the composition of 97% vinyl
(boiling range 475-[err])         105 chloride, 3%  vinyl acetate (80 mesh)
20 Parts tricresyl phosphate  Plastisol B: 50   20 Parts aromatic petroleum
distillate (boil-  15 Parts polyvinyl acetate powder (about ing range
475-[err])                    70 mesh) 10 Parts dioctyl phthalate Plastisol
B:                  8  parts  aromatic  petroleum   distillate  110 15
Parts polyvinyl acetate powder (about      (boiling range 475-[err]) 70
mesh) 55    10 Parts dioctyl phthalate                  An outer layer
premix is made by mixing 8 Parts aromatic petroleum distillate (boil-  42
parts of Marking Fluid A with 58 parts ing range 475-[err])
of Plastisol. The weight ratio of marking fluid to plasticized resin in the
outer layer 115 An outer layer premix is made by mixing  of this example is
about 0.7. A  reservoir 35 parts of Marking Fluid A with 65 parts  layer
premix is made by mixing 67 parts of    



12                                       1,495,461
12 Marking Fluid B with 33 parts of Plastisol    The mold and molding
procedures are  60 B.                                         the same as
in Example 1, except as noted. An open-pored macroporous structure is  The
closed mold is then heated at a tempera- prepared by cutting a piece of
urethane foam  ture of 265F. for a period of 15 minutes 5  Type 800
material from Foam Craft, Inc.,  under a pressure of 20 pounds per square
Chicago, Illinois, to the same dimensions as  inch. After the heating
process, the mold  65 used in Example 1.                        is cooled
under atmospheric pressure. After The mold and molding procedures are
cooling, the marking structure is removed the same as those of Example 1,
except as  from the mold and is ready for mounting to 10  noted. The closed
mold is then heated at a  suitable mounting apparatus, such as that
temperature of [err] for a period of 10  shown in Figure 1.
70 minutes under a pressure of 25 pounds per square inch. After the heating
process, the             EXAMPLE 11 mold is cooled under atmospheric
pressure.    The following marking fluids and plastisols 15  After cooling,
the marking structure is re-  are prepared: moved from  the mold and is
ready for                 - mounting to suitable mounting apparatus,
.    Marking Fluid A: such as that shown in Figure 1.              9 Parts
glycerol monoricinoleate         75 9 Parts oleic acid EXAMPLE 10
10 Parts 2-ethylhexanediol-1,3 20    The following marking fluids and
plastisols    3.5 Parts carbon black pigment are prepared:
3.5 Parts color index solvent black #5 dye Marking Fuid A:
Marking Fluid B:                 80 9 Parts glycerol monoricinoleate
20 Parts glycerol monoricinoleate 9 Parts oleic acid
20 Parts 2-ethylhexanediol-1,3 25    10 Parts 2-ethylhexanediol-1,3
12 Parts color index solvent black #5 dye 3.5 Parts carbon black pigment
8 Parts carbon black pigment 3.5 Parts color index solvent black #5 dye
Plastisol A:          85 Marking Fluid B:                10 Parts polyvinyl
chloride homopolymer 20 Parts glycerol monoricinoleate            resin
(200 mesh) 30    20 Parts 2-ethylhexanediol-1,3             15 Parts
polyvinylchloride.. copolymer resin 12 Parts color index solvent black #5
dye      (having the composition of 97%  vinyl 8 Parts carbon black pigment
.           chloride, 3% vinyl acetate) (80 mesh)  90 20 Parts tricresyl
phosphate Plastisol A:                  20  Parts  aromatic  petroleum
distillate 10 Parts polyvinyl chloride homopolymer    .  (boiling range
475-[err]) 35        resin (200 mesh) 15 Parts polyvinyl chloride copolymer
resin            Plastisol B: (having the composition of 97% vinyl    12
Parts polyvinyl chloride copolymer resin  95 chloride,  3%   vinyl
acetate)  (80       (having the composition of 97% vinyl mesh)          .
chloride, 3% vinyl acetate) (80 mesh) 40    20 Parts tricresyl phosphate
15 Parts tricresyl phosphate 20  Parts aromatic  petroleum  distillate
13  Parts aromatic  petroleum  distillate (boiling range 475-[err])
(boiling range 475-[err])          100 Plastisol B:
Another outer layer premix is made by 12 Parts polyvinyl chloride copolymer
resin  mixing 35 parts of Marking Fluid A with 45   .    (having the
composition of 97 % vinyl 65 parts of Plastsol A. A reservoir layer
chloride,  3% vinyl  acetate)  (80  premix is made by mixing 60 parts of
mesh)                               Marking Fluid B with 40 parts of
Plastisol 105 15 Parts tricresyl phosphate            B. 13  Parts aromatic
petroleum  distillate    An open-pored macroporous structure is 50
(boiling range 475-[err])           prepared by cutting a piece of standard
wool carpet (1/2 inch twist mat) manufactured An outer layer premix is made
by mixing  by. Lees Carpet (King of Prussia, Pa.) to  110 35 parts of
Marking Fluid A with 65 parts  the same dimensions as used in Example 1. of
Plastisol A. A reservoir layer premix is This macroporous structure is
impregnated made by mixing 60 parts of Marking Fluid  with reservoir layer
premix by the same 55  B with 40 parts of Plastisol B.            procedure
as outlined in Example 1. An open-pored macroporous structure is   The mold
and molding procedure of Ex-  115 prepared by cutting a piece of Scottfelt
ample 1, with changes as specified herein, 5-600 material to the same
dimensions as are used in this example. The closed mold used in Example. 1.
.              is then heated at a temperature of [err].    13
1,495,461                                      13 



for a period of 10 minutes. under a pressure  [err] for a period of 10
minutes under a  60 of 50 pounds per square inch. After the  pressure of 20
pounds per square inch. After heating process, the mold is cooled under
the heating process, the mold is cooled under atmospheric  pressure. After
cooling, the  atmospheric  pressure. After cooling, the 5   marking
structure is removed from the mold  marking structure is removed from the
mold and is ready for mounting to suitable mount-  and is ready for
mounting to suitable mount-  65 ing apparatus, such as that shown in Figure
ing apparatus, such as that shown in Figure 1.
1. EXAMPLE 12                                 EXAMPLE 13 10    The
following marking fluids and plastisols    Ink rollers are made in Examples
13-16. are prepared:              In Example 13, the following marking
fluids  70 Marking Fluid. A:              and plastisols are prepared:
Marking Fluid.A: 11 Parts glycerol monoricinoleate                  Marking
Fluid A: 16 Parts propylene glycol                  9 Parts glycerol
monoricinoleate 15    3 Parts color index solvent red #36 dye    9 Parts
oleic acid 10  Parts 2-ethylhexanediol-1,3      75 Marking Fluid B:
3.5 Parts carbon black pigment 14 Parts glycerol monoricinoleate
3.5 Parts color index solvent black #5 dye 20 Parts propylene glycol 4
Parts color index solvent red #36 dye              Marking Fluid B: 30
Parts glycerol monoricinoleate 20                  Plastisol A:
35 Parts 2-ethylhexanediol-1,3           80 10 Parts polyvinyl acetate
(about 75 mesh) .  7.5 Parts carbon black pigment 10  Parts polyvinyl
chloride copolymer    7.5 Parts color index solvent black #5 dye resin
(having the composition of 97% vinyl chloride, 3%  vinyl acetate) (80
Plastisol A: 25         mesh)                 .                10 Parts
polyvinyl chloride homopolymer 5 Parts polyvinyl chloride homopolymer
resin (200 mesh)                    85 resin (200 mesh) 15 Parts polyvinyl
chloride copolymer 25 Parts tricresyl phosphate          resin (having the
composition of 97% 20  Parts aromatic petroleum  distillate       vinyl
chloride, 3%  vinyl acetate) (80 30         (boiling range 475-[err])
mesh) Plastisol B:           20 Parts tricresyl phosphate             90 20
Parts aromatic  petroleum  distillate 12  Parts polyvinyl chloride
copolymer        (boiling range 475-[err]) resin (having the composition of
97% vinyl chloride, 3%  vinyl acetate) (80    Plastisol B: 35         mesh)
4  Parts polyvinyl chloride  copolymer 4 Parts polyvinyliacetate (about 75
mesh)       resin (having the composition of 90%   95 4 Parts polyvinyl
chloride homopolymer          vinyl chloride, 10% viny acetate) (75 (200
mesh)                                 mesh) 20 Parts tricresyl phosphate
4 Parts polymethyImethacrylate (about 50 40    22  Parts aromatic
petroleum  distillate       mesh) (boiling range 47-[err])             6.5
Parts tricresyl phosphate           100 5.5 Parts aromatic petroleum
distillate An outer layer premix is made by mixing 30 parts Marking Fluid A
with 70 parts of Plastisol A. A reservoir-layer premix is made    An outer
layer premix is made by mixing 45  by mixing 38 parts of Marking Fluid B
with  35 parts of Marking Fluid A with 65 parts 62 parts of Plastisol B.
The weight ratio  of Plastisol A. A reservoir layer premix is 105 of
marking fluid to plasticized rein in the  made by mixing 80 parts of
Marking Fluid B reservoir layer of this invention is about  with 20 parts
of Plastisol B. 0.6.                                         An open-pored
macroporous structure is 50    The open-pored macroporous structure is
prepared by die cutting a piece of Scottfelt prepared by cutting a piece of
Scottfelt 5-450  5-800 material to a cylindrical annular block 110 material
to the same dimensions as used in  having dimensions of 1-3/4 inches O.D. x
1 Example 1. This macroporous structure is  inch I.D. x 1/2 inch.
impregnated with reservoir layer premix by    The macroporous structure is
submerged 55  the same procedure as outlined in Example  in the reservoir
layer premix, which is con- 1.                                       tained
in a small vessel capable of receiving 115 The mold and molding procedures
are the  the macroporous structure. Thereafter, the same as those of
Example 1. The closed  vessel with its submerged macroporous struc- mold is
then heated at a temperature of  ture is placed in a vacuum chamber and
sub-    
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14 jected to a vacuum for about 10 minutes.       vinyl chloride, 10%
vinyl acetate) During this period the air is removed from       (75 mesh)
within the macroporous structure. As the    4 Parts polymethyl methacrylate
(50 mesh) vessel is removed from the vacuum chamber,    6.5 Parts tricresyl
phosphate 5  the atmospheric pressure forces reservoir  5.5  Parts aromatic
petroleum  distillate  65 layer premix into- the pores of the macro-   -
(boiling range 475-[err]) porous structure.
.. An aluminum mold is prepared having a    An outer layer premix is made
by mixing cylindrical cavity with a center core piece.  35 parts of Marking
Fluid A with 65 parts 10  The saturated macroporous structures are  of
Plastisol A. A reservoir layer premix is slipped onto the mold core, which
are the  made by mixing 80 parts of Marking Fluid  70 same size as the
inside diameter of the  B with 20 parts of Plastisol B. macroporous
structures. The outer layer pre-    An open-pored macroporous structure is
mix is poured into the mold adjacent to the  prepared by cutting a piece of
nonwoven 15  cylindrical outer wall of the mold cavity and  fabric and
winding it on an arbor to an outer around the periphery of the saturated
macro-  diameter of 1-3/4 inches.              75 porous structure.
The impregnation and molding procedures The mold is closed to compress this
struc-   are as in Example 13, except as specified, ture and form a
confined space of generally  forming an ink roller. 20  fixed dimensions.
.        The closed mold is heateda a tempera- The closed mold is then
heated at a  ture of [err] for a period of 25 minutes  80 temperature of
[err] for a period of 20  under a pressure of 5 pounds per square minutes
under a pressure of 1  pound per  inch. After the heating process, the mold
is square inch. After the heating process, the  cooled under atmospheric
pressure. 25  mold is cooled under atmospheric pressure. After cooling, the
marking structure is re- moved from the mold and is ready for use.
EXAMPLE 15 This procedure may be used to form      The following marking
fluids and plastisols  85 rollers, which are used  to  ink printing  are
prepared: 30  characters of a tranfer. media by contact therewith. Another
possibility is to engrave          Marking Fluid A: characters. in the mold
outer wall, to form  9 Parts glycerol monoricinoleate printing rollers,
useful by direct application.    9 Part oleic acid 10 Parts
2-ethylhexanediol-1,3          90 EXAMPLE 14                      3.5 Parts
carbon block pigment 35    The following marking fluids and plastisols
3.5 Parts color index solvent black #5 dye are prepared: Marking Fluid B:
Marking Fluid A:                14 Parts glycerol monoricinoleate 9 Parts
glycerol monoricinoleate          14 Parts oleic acid-
95 9. Parts oleic acid                       15 Parts 2-ethylhexanediol-1,3
40    10 Parts 2-ethyihexanediol-l,3             5.5 Parts carbon black
pigment 3.5 Parts carbon black pigment             5.5 Parts color index
solvent black #5 dye 3.5 Parts color index solvent black #5 dye Plastisol
A: Marking Fluid B:                  10 Parts polyvinyl chloride
homopolymer 100 30 Parts glycerol monoricinoleate              resin (200
mesh) 45    35 Parts 2-ethylhexanediol-l,3 15 Parts polyvinyl chloride
copolymer resin 7.5 Parts carbon black pigment                 (having  the
composition  of 97% 7.5 Parts color index solvent black #5 dye     vinyl
chloride, 3%  vinyl acetate) (80 mesh).                             105
Plastisol A:                  20 Parts tricresyl phosphate 10 Parts
polyvinyl chloride homopolymer    20  Parts  aromatic  petroleum
distillate 50        resin (200 mesh)                .          (boiling
range 475-[err]) 15  Parts polyvinyl chloride  copolymer resin (having the
composition of 97%               Plastisol B: vinyl chloride, 3% vinyl
acetate) (80    10.5 Parts polyvinyl chloride copolymer 110 mesh)
resin (having the composition of 97% 55    20 Parts tricresyl phosphate
vinyl chloride, 3%  vinyl acetate) (80 20  Parts aromatic  petroleum
distillate      mesh) (boiling range 475-[err])      6.5 Parts polyvinyl
chloride homopolymer (boiling range: 475- [err]) resin (200 mesh)
115 Plastisol B:                15 Parts tricresyl phosphate 4  Parts
polyvinyl chloride  copolymer    14  Parts aromatic  petroleum  distillate
60        resin (having the composition of 90%        (boiling range
475-[err])   
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15 An outer layer premix is made by mixing  prepared by die cutting a piece
of standard  60 35 parts of Marking Fluid A with 65 parts  wool felt
(medium coarse texture-grade 1653) of Plastisol A. A reservoir layer premix
is  to a cylindrical annular block having dimen- made by mixing 54 parts of
Marking Fluid  sions of. 3/4 inch O.D. x 1/4 inch I.D.x 1/4 5  B with 46
parts of Plastisol B.            inch. Impregnation is carried out as in
the An open-pored macroporous structure is  previous example.
65 prepared by die cutting a piece of Scottfelt    The impregnation and
molding procedures 3-800 material to a cylindrical annular block  are as in
Example 13, except as specified, having dimensions of 3/4 inch O.D x 1/4
forming an ink roll. 10  inch I.D. x 1/4 inch.                         The
closed mold is heated at a tempera- The impregnation and molding procedures
ture of [err]. for a period of 20 minutes   70 are as in Example 13, except
as specified,  under a pressure of 5 pounds per square inch. forming an ink
roller.                     After the heating process, the mold is cooled
The closed mold is heated at a tempera- under atmospheric pressure. 15
ture of [err] for a period of 15 minutes under a pressure of 5 pounds per
square                 EXAMPLE 17 inch. After the heating process, the mold
Ink pads are made in Examples 17 and 18.  75 is cooled under atmospheric
pressure.     In Example 17, the following marking fluids and plastisols
are prepared: EXAMPLE 16 20     The following marking fluids and plastisols
Marking Fluid A: are prepared:                            20 Parts glycerol
monoricinoleate 20 Parts 2-ethylhexanediol-1,3           80 Marking Fluid
A:                  10 Parts color index solvent black #5 dye 9 Parts
glycerol monoricinoleate 9 Parts oleic acid
Marking Fluid B: 25    10 Parts 2-ehylhexanediol-1,3                 20
Parts glycerol monoricinoleate 3.5 Parts carbon black pigment
20 Parts 2-ethylhexanediol-1,3 3.5 Parts color index solvent black #5 dye
12 Parts color index solvent black #5 dye   85 8 Parts carbon black pigment
Marking Fluid B: 14 Parts glycerol monoricinoleate
Plastisol A: 30    14 Parts oleic acid                        25  Parts
polyvinyl chloride  copolymer 15 Parts 2-ethylhexanediol-1,3
resin (having the composition of 90% 5.5 Parts carbon black pigment
vinyl chloride, 10% vinyl acetate)  90 5.5 Parts color index solvent black
#5 dye     (75 mesh) 15 Parts tricresyl phosphate Plastisol A:
10  Parts aromatic  petroleum  distillate 35    10 Parts polyvinyl chloride
homopolymer         (boiling range 475-[err]) resin (200 mesh) 15  Parts
polyvinyl chloride  copolymer                Plastisol B:
95 resin (having the composition of 97%   12  Parts polyvinyl chloride
copolymer vinyl chloride, 3%  vinyl acetate) (80   resin (having the
composition of 90 % 40        mesh)
vinyl chloride, 10% vinyl acetate) (75 20 Parts tricresyl phosphate
mesh) 20  Parts aromatic  petroleum  distillate    15 Parts tricresyl
phosphate (boiling range 475-[err])            13 Parts aromatic  petroleum
distillate 100 (boiling range 45-[err]) Plastisol B: 45    10.5 Parts
polyvinyl chloride copolymer    An outer layer premix is made by mixing
resin (having the composition of 97%   50 parts of Marking Fluid A with 50
parts vinyl chloride, 3%  vinyl acetate) (80  of Plastisol A. A reservoir
layer premix is 105 mesh)                                made by mixing 60
parts of Marking Fluid 6.5 Parts polyvinyl chloride homopolymer  B with 40
parts of Plastisol B. 50        resin (200 mesh)                      An
open-pored macroporous structure is 15 Parts tricresyl phosphate
prepared by cutting a piece of Scottfelt 14  Parts  aromatic  petroleum
distillate  5-1000 material to dimensions of 5 inchesX  110 (boiling range
475-[err])          2-1/2 inchesx 1/4 inch. The impregnation procedure
specified in Example 1 is used An outer layer premix is made by mixing  in
this example. 55  35 parts of Marking Fluid A with 65 parts    A brass mold
is made having a rectangular of Plastisol A. A reservoir layer premix is
block cavity 5 inchesx2-1/2 inches, and 115 made by mixing 54 parts of
Marking Fluid B  having a depth of  3/8 inch. The outer layer with 46 parts
of Plastisol B.              premix is poured into the mold adjacent the An
open-pored macroporous structure is  marking surface, filling the cavity to
a depth  
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16 of about 1/8 inch. The saturated macro-  Example 17. The impregnation
procedure  60 porous structure is then placed snugly with-  specified in
Example l is used in this ex- in the mold adjacent and in contact with
ample. the outer layer premix. The saturated macro-    The mold and molding
procedure is as in 5  porous structure extends beyond the end  Example 17,
except as specified. The closed of the mold cavity, because of some ex-
mold is then heated at a temperature of  65 pansion during impregnation,
and the mold  [err] for a period of 15 minutes under a is closed to
compress this structure and form  pressure of 20 pounds per square inch. a
confined space of generally fixed dimen-  After the heating process, the
mold is cooled 10  sions.                                      under
atmospheric pressure. After cooling, The closed mold is then heated at a
the marking structure. is removed from  the   70 temperature of [err] for a
period of 15  mold and is ready for placement in a suit- minutes under a
pressure of 20 pounds per  able container for use as an ink pad. square
inch. After the heating process, the    While in the foregoing
specification, this 15  mold is cooled under atmospheric pressure.
invention has been described in relation to After cooling, the marking
structure is re-  certain preferred embodiments, and many   75 moved from
the mold and is ready for place-  details have been set forth for purpose
of ment in a suitable container for use is an  illustration, it will be
apparent to those skilled ink pad.                                 in the
art that the invention is susceptible to additional embodiments and that
certain 20                EXAMPLE 18               .    of the details
described herein can be varied   80 The following marking fluids and
plastisols  considerably without  departing from the are prepared:
basic principles of the invention. Marking Fluid A:                  WHAT
WE CLAIM IS:-- 12 Parts glycerol monoricinoleate           1. A
multi-layered marking structure, com- 25    9 Parts propylene glycol
prising: an outer layer having a microporous   85 3 Parts color index
solvent red #36 dye  material formed of interconnected aggregates of
thermoplastic resin, said aggregates form- Marking Fluid B:
ing a substantially uniform cohesive structure 15 Parts glycerol
monoricinoleate        defining a corresponding network of pores, 12.5
Parts 2-ethylhexanediol-1,3         and a marking fluid contained: within
said   90 30    4.5 Parts color index solvent red #36 dye  network, said
fluid being substantially in- compatible with said resin;  and    reservoir
Plastisol A:               layer underlying said outer layer and com- 12
Parts polyvinyl chloride homopolymer  prising an  open-pored macroporous
struc- mesh (200-mesh) ture, a microporous material impregnated   95 15
Parts  polyvinyl chloride  copolymer  in said structure, said microporous
material 35        resin (having the composition of 97%  being formed of
interconnected aggregates vinyl chloride, 3%  vinyl acetate) (80  of
thermoplastic resin and defining with said mesh)
structure a network of spaes, and a mark- 30 Parts diocyl phthalate
ing fluid contained within said spaces, said  100 16  Parts  aromatic
petroleum   distillate  fluid being substantially incompatible with 40
(boiling range 475-[err])            the thermoplastic resin of said
reservoir and outer layers, said aggregates of said reservoir Plastisol B :
and outer layers being interconnected at the 14 Parts polyvinyl chloride
polymer resin  interface of. said layers.             105 (having the
composition of 97% vinyl    2. The marking structure of claim  1, chloride,
3%   vinyl acetate)  (80  wherein said macroporous structure is a re- 45
mesh)                                 silent material. Parts polyvinyl
chloride homopolymer    3. The marking structure of claim  2, resin (200
mesh)                     wherein said macroporous structure  is a  110 25
Parts dioctyl phthalate                thermoset elastomeric foam. 17
Parts  aromatic  petroleum  distillate    4. The marking structure of claim
2, 50        (boiling range 475-[err])          wherein said resilient
material comprises a network of interconnected strands of a poly- An outer
layer premix is made by mixing  urethane elastomer.              115 24
parts of Marking Fluid A with 76 parts    5. The marking structure of claim
1, of Plastisol A. A reservoir layer premix is  wherein  said
thermoplastic resin of said made by mixing 32 parts of Marking Fluid  outer
and reservoir layers is a resin selected 55  B with 68 parts of Plastisol
B.           from the group consisting of polyvinyl chlor- An open-pored
macroporous structure is  ide, polyvinyl acetate, polyvinylidene chlor- 120
prepared by cutting a piece of urethane foam   ide, copolymers of vinyl
chloride and other (type 600 from  Foam  Craft, Inc., Chicago,
ethylenically unsaturated monomers, and com- Illinois) to the same
dimensions as used in  binations thereof.  
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saturated macro-  Example 17. The impregnation procedure  60 porous
structure is then placed snugly with-  specified in Example 1 is used in
this ex- in the mold adjacent and in contact with  ample. the outer layer
premix. The saturated macro-    The mold and molding procedure is as in
poro structure                           Example  17, except as specified.
The closed of     mold cavity, because of some ex-  mold is then heated at
a temperature of  65 pansion during impregnation, and the mold  [err] for a
period of 15 minutes under a is closed to compress this structure and form
pressure of 20 pounds per square inch. a confined space of generally fixed
dimen-  After the heating process, the mold is cooled 10  sions.
under atmospheric pressure. After cooling, The closed mold is then heated
at a  the marking structure is removed from the   70 temperature of [err]
for a period of 15  mold and is ready for placement in a suit- minutes
under a pressure of 20 pounds per  able container for use as an ink pad.
square inch. After the heating process, the    While in the foregoing
specification, this 15  mold is cooled under atmospheric pressure.
invention has been described in relation to After cooling, the marking
structure is re-  certain preferred embodiments, and many   75 moved from
the mold and is ready for place-  details have been set forth for purpose
of ment in a suitable container for use as an  illustration, it will be
apparent to those skilled ink pad.                                   in the
art that the invention is susceptible to additional embodiments and that
certain 20                EXAMPLE 18                    of the details
described herein can be varied   80 The following marking fluids and
plastisols  considerably without  departing from  the are prepared:
basic principles of the invention. Marking Fluid A:                 WHAT WE
CLAIM IS:- 12 Parts glycerol monoricinoleate          1. A multi-layered
marking structure, com- 25    9 Parts propylene glycol
prising: an outer layer having a microporous   85 3 Parts color index
solvent red #36 dye  material formed of interconnected aggregates of
thermoplastic resin, said aggregates form- Marking Fluid B:
ing a substantially uniform cohesive structure 15 Parts glycerol
monoricinoleate        defining a corresponding network of pores, 12.5
Parts 2-ethylhexanediol-1,3         and a marking fluid contained within
said   90 30    4.5 Parts color index solvent red #36 dye  network, said
fluid being substantially in- compatible with said resin; and a reservoir
Plastisol A:                layer underlying said outer layer and com- 12
Parts polyvinyl chloride homopolymer  prising an open-pored macroporous
stru- mesh (200 mesh)                      ture, a microporous material
impregnated   95 15  Parts polyvinyl chloride  copolymer  in said
structure, said microporous material 35        resin (having the
composition of 97%   being formed of interconnected aggregates vinyl
chloride, 3%  vinyl acetate) (80  of thermoplastic resin and defining with
said mesh)                                structure a network of spaces,
and a mark- 30 Parts dioctyl phthalate              ing fluid contained
within said spaces, said  100 16  Parts  aromatic  petroleum  distillate
fluid being substantially incompatible with 40        (boiling range
475-[err])           the thermoplastic resin of said reservoir and outer
layers, said aggregates of said reservoir Plastisol B:                and
outer layers being interconnected at the 14 Parts polyvinyl chloride
polymer resin  interface of said layers.                105 (having the
composition of 97% vinyl    2. The marking structure of claim  1, chloride,
3%   vinyl  acetate)  (80  wherein said macroporous structure is a re- 45
mesh)                                silient material. 12 Parts polyvinyl
chloride homopolymer    3. The marking structure of claim  2, resin (200
mesh)                     wherein said macroporous structure  is a  110 25
Parts dioctyl phthalate               thermoset elastomeric foam. 17  Parts
aromatic  petroleum  distillate    4. The marking structure of claim  2, 50
(boiling range 475-[err])            wherein said resilient material
comprises a network of interconnected strands of a poly- An outer layer
premix is made by mixing  urethane elastomer.                        115 24
parts of Marking Fluid A with 76 parts    5. The marking  structure of
claim  1, of Plastisol A. A reservoir layer premix is  wherein  said
thermoplastic resin  of said made by mixing 32 parts of Marking Fluid
outer and reservoir layers is a resin selected 55  B with 68 parts of
Plastisol B.             from the group consisting of polyvinyl chlor- An
open-pored macroporous structure is  ide, polyvinyl acetate, polyvinylidene
chlor- 120 prepared by cutting a piece of urethane foam  ide, copolymers of
vinyl chloride and other (type 600 from Foam  Craft, Inc., Chicago,
ethylenically unsaturated monomers, and com- Illinois) to the same
dimensions as used in  binations thereof.  
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structure  of claim  5,  is within the range of 0.2-4.0  and the wherein
said  thermoplastic  resin  of said  weight ratio of marking fluid to
plasticized outer and reservoir layers consists essentially  resin in said
outer layer is within the range of plasticized copolymers of vinyl chloride
of 0.1-1.0. 5   and other ethylenically unsaturated  mono-    13. The
marking structure of claim  12,  50 mers.
wherein the weight ratio of marking fluid 7. The marking device of claim 3,
where-  to plasticized resin in said reservoir layer is in  said
thermoplastic resin of said  outer  within the range of 0.6-2.0 and the
weight and  reservoir layers is selected from  the  ratio of marking fluid
to plasticized resin in 10   group consisting of polyvinyl chloride, poly-
said outer layer is within the range of 0.3-   55 vinyl acetate, polyvinyl
butyral, polyvinyl-  0.7. idene chloride, copolymers of vinyl chloride
14. The marking structure of claim  11, and other ethylenically unsaturated
mono-  wherein the weight ratio of marking fluid to mers and combinations
thereof.                plasticized resin in said reservoir layer is 15
8. The  marking  structure  of claim  7,  at least 50%  greater than the
weight ratio   60 wherein  said  thermoplastic  resin  of said  of marking
fluid to plasticized resin in said outer and reservoir layers consists
essentially  outer layer. of plasticized copolymers of vinyl chloride
15. The marking structure of claim  14, and other ethylenically unsaturated
mono-  wherein the weight ratio of marking fluid to 20   mers.
plasticized resin in said reservoir is at least  65 9.  The  marking
structure of claim  4,  120%  greater than the weight ratio of mark-
wherein  said  thermoplastic  resin  of said  ing fluid to plasticized
resin in said outer outer and reservoir layers is a resin selected  layer.
from  the  group  consisting  of  polyvinyl    16. The marking structure of
claim  1, 25   chloride, polyvinyl acetate, polyvinylidene  wherein  said
outer layer is of thickness   70 chloride, copolymers of vinyl chloride and
substantially less than said reservoir layer. other ethylenically
unsaturated monomers,    17. The marking structure of claim  16, and
combinations thereof.                     wherein said outer layer
comprises a base 10. The marking structure of claim  5,  layer and a layer
of printing characters in- 30   wherein  said  thermoplastic  resin  of
said  tegrally extending therefrom, said base layer  75 outer and reservoir
layers consists essentially  being of thickness approximately equivalent of
plasticized copolymers of vinyl chloride  to the thickness of said layer of
characters. and other ethylenically unsaturated  mono-    18. A
multi-layered marking structure con- mers.
structed  substantially  as herein  described 35     11. The marking
structure of claim  1,  with particular reference to the embodiments  80
wherein  said  thermoplastic resins of said  illustrated in the
accompanying drawings. outer and  reservoir layers are  plasticized     19.
A  multi - layered  marking  structure and wherein the weight ratio of
marking  constructed substantially as herein described fluid to plasticized
resin in said reservoir  with particular reference to the examples. 40
layer is greater than the weight ratio of marking fluid to plasticized
resin in  said               LANGNER PARRY, outer layer.
Chartered Patent Agents, 12. The marking structure of claim  11,
52-62  High Holborn, wherein the weight ratio of marking fluid
London, WClV 6EJ. 45 to plasticized resin in said reservoir layer
Agents for the Applicants. Printed for Her Majesty's Stationery Office, by
the Courier Press, Leamington Spa, 1977 Published by The Patent Office, 25
Southampton Buildings, London, WC2A lAY, from which copies may be obtained.


