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This invention relates to a porous ink-impregnated 
applicator for applying ink to a printing plate or die, and 
more particularly to such an ink applicator that will 
maintain its physical characteristics and dimensions over 
a period of extended usage. 

There are a great number of machines in use today 
which require a printing operation wherein an inked plate 
or die performs the printing function. Business ma 
chines of many types employ such printing functions. 
Adding machines, addresser-printer machines and post 
age metering machines are typical examples. Generally, 
in such machines one or more flat or curved printing 
plates or dies are used to apply thousands of printed 
impressions over a period of time. 
The printing operation of many business machines is 

intermittent and therefore ink is preferably applied to the 
printing plate just prior to the making of an impression. 
Accordingly, the ink applicator must apply the ink uni 
formly over the printing plate surface whenever the plate 
is actuated to perform its printing function. If the ink 
applicator, usually in the form of a roller, does not prop 
erly contact the printing plate, there may be too much or 
too little ink applied to the printing plate or a portion of 
the plate may remain uninked. Further, if the ink in 
the ink applicator does not flow properly to the ink trans 
fer surface, the printing plate will be poorly inked when 
it is actuated. The resiliency and surface texture of the 
ink applicator should be maintained for the printing of 
good, uniform impressions. Such problems may occur 
if the ink tends to dry out on the applicator surface, or 
to set or harden thereon. In such cases ink will be 
unevenly transferred to the printing plate, if at all. 

Prior art business machines of this type have employed 
a roller having part of its outer surface immersed in an 
ink reservoir with an upper part of the roller surface 
positioned for contact with an intermediate transfer 
roller which, in turn, is in contact with the printing plate. 
Thus, rotation of the inking roller carries ink from the 
reservoir to the intermediate roller which, in turn, trans 
fers it to the printing plate surface. Such prior art 
approaches, however, have a number of drawbacks in 
cluding the required periodic filling of the ink reservoir 
by the user of the machine. A further disadvantage was 
that atmospheric conditions, cleanliness of the ink trans 
fer roller and like factors determined the amount and 
the uniformity of the ink which would be transferred 
from the reservoir to the printing plate. 

Another prior art approach has been in the use of 
fiber rollers for such business machines. These fiber 
rollers are capable of holding a substantial amount of 
ink, but tend to lose their physical dimensions and sur 
face characteristics over an extended period of time. 
Such prior art fiber rollers generally mat down, resulting 
in a change of physical characteristics of the ink transfer 
roller. The matting of the fiber reduces the effective 
diameter of the roller and also changes the surface tex 
ture of the roller. Porous ink rollers have also been 
used, as well as rollers having internal ink reservoirs. 

I have found that ink-impregnated rollers made in 
accordance with my invention eliminate the need for ink 
reservoirs in such business machines. Since the rollers 
are relatively inexpensive, they are disposable when their 
ink supply is depleted or, alternatively, such rollers can 
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2 
be impregnated with ink. I have further found that ink 
impregnated porous rollers made in accordance with my 
invention will maintain their physical dimensions and 
characteristics over an extended period of time in use. 
My roller will not mat down at the surface, but will 
remain resilient with good ink transferring characteristics 
for thousands of ink transfer operations over an extended 
period of time. 

Accordingly, it is an object of the present invention to 
provide a porous ink-impregnated applicator for repeat 
edly applying ink to a printing plate over an extended 
period of time. 

Another object of the invention is to provide an appli 
cator of the above character which will maintain its 
physical dimensions and characteristics after extensive 
use and over an extended period of time. 
A further object of the invention is to provide an ink 

impregnated applicator of the above character which is 
relatively inexpensive to manufacture. 
Another object of the invention is to provide an ink 

applicator of the above character wherein the porous 
structure is made of a resin. 
A further object of the invention is to provide an ink 

applicator of the above character in which the liquid 
vehicle of the ink with which the porous structure is im 
pregnated is a plasticizer for the resin of the porous 
Structure. 

Another object of the invention is to provide an ink 
impregnated applicator of the above character which is 
in the form of a roller. 

Other objects of the invention will in part be obvious 
and will in part appear hereinafter. 
The invention accordingly comprises the several steps 

and the relation of one or more of such steps with respect 
to each of the others, and the article possessing the 
features, properties, and the relation of elements, which 
are exemplified in the following detailed disclosure, and 
the scope of the invention will be indicated in the claims. 

For a fuller understanding of the nature and objects of 
the invention, reference should be had to the following 
detailed description taken in connection with the accom 
panying drawings, in which: 
FIGURE 1 is a fragmentary side view of a printing 

plate and an ink applicator such as are used in a postage 
metering machine. 
FIGURE 2 is a flow diagram of the process of making 

an ink-impregnated applicator. 
FIGURE 3 is a perspective view of an ink-impregnated 

porous roller made in accordance with the invention. 
As shown in FIGURE 1, a typical printing plate 10 

such as is used in a postage metering machine may be 
secured to a drum 24 and has a curved surface. 12 carry 
ing the information to be printed. The surface 12 bears 
against a porous roller 14 which is rotatably supported at 
16 for rotation against the printing plate surface 12 as 
the printing plate is rotated. It should be understood 
that although a porous roller is shown as the ink appli 
cator, the invention is equally applicable to ink transfer 
structures having a flat ink transfer surface. 
As shown in the flow sheet of FIGURE 2, the ink roller 

is made by the following process. A powdered resin is 
mixed with a plasticizer (or combination of plasticizers) 
to form a plastisol of plasticizer and resin. Salt crystals 
are added to the plastisol in the proportion of two to 
twenty times as much salt, by weight, as plastisol. As 
will be described more fully hereinafter, the salt crystals 
form the pores of the porous structure and accordingly, 
the size of the salt crystals will determine the average 
size of the pores. 
The plastisol and salt mixture is then molded in the 

desired shape under heat for a period of time. For an 
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ink applicator the mold may be in the shape of a roller to 
form a salt-filled roller. The salt is then leached from 
the molded roller by hot water, leaving a porous resin 
roller. The porous roller is then impregnated with ink 
by a vacuum process wherein air is evacuated from and 
around the roller while the latter is immersed in ink and 
then the immersed roller is exposed to the atmosphere 
whereby the pores fill with ink. The inked roller thus 
produced is then ready for use as an ink transfer mech 
anism in a printing machine such as a postage metering 
machine. 
As shown in FIGURE 3, the roller body 14 is provided 

with a shaft 16 which is journalled in support 18 (FIG 
URE 1) to permit rotation of the roller when a printing 
plate or die rotatably contacts the roller surface. The 
ink-impregnated roller such as shown in FIGURE 3 
should maintain its physical characteristics in dimension 
after thousands of ink transfer operations. 
As an ink transfer structure, the roller should not 

vary appreciably in diameter nor should the resilience or 
texture of its surface vary over an extended period of 
time or use. It has been found that the principal cause 
of change in the physical characteristics or dimensions 
of Such rollers is due to the ink vehicle in the porous 
body. As is well known, ink generally comprises a pig 
ment or dye or combination thereof which is carried by 
a vehicle, the liquid medium with which the colorant is 
applied. 

In the making of disposable ink-impregnated rollers, 
it has been found that polyvinyl chloride or copolymers 
thereof are preferred resins from which to make the rol 
ler body. As pointed out above, one of the initial steps 
in making the roller is to plasticize the resin. It has been 
discovered that by employing an ink vehicle of approxi 
mately the same chemical composition as that of the plas 
ticizer or plasticizers used in making the roller, the ink 
impregnated roller will maintain its physical character 
istics for very long periods of time and for extended 
use. Thus, the use of the resin plasticizer as an ink 
Vehicle maintains the roller diameter within acceptable 
limits and also maintains roller resiliency and the proper 
Surface texture of the roller when used in printing ap 
paratus Such as a postage metering machine. 
The invention will now be described more specifically. 

In the process of making an ink-impregnated roller ac 
cording to the invention, polyvinyl chloride and plas 
ticizer are mixed in equal parts to form the plastisol. 
Granulated Sodium chloride, preferably in cubicle form 
and of from 100-140 mesh in size, is then added to the 
plastisol in the proportion of two to twenty parts NaCl 
to 1 part plastisol, and preferably five to six parts NaCl 
to 1 part plastisol, by weight. 
The plastisol-salt mixture is then molded into the shape 

of a cylindrical roller at from 300 to 450 F. for a 
period of from twenty minutes to one hour. The molded 
Salt filled roller is then removed from the mold and is 
Soaked in hot water. The hot water leaches the salt 
from the Salt filled roller leaving a porous roller remain 
ing. The roller may be further rinsed and dried and is 
then put under a vacuum. While under a vacuum the 
roller is immersed in ink and is then exposed to atmos 
pheric pressure which fills the roller body with ink. 
The ink vehicle is very important in maintaining the 

roller body in good condition to function as an ink ap 
plicator. Some ink vehicles, for example, tend to cause 
plasticizer migration, or to extract plasticizer or other 
constituents from the roiler body. Further, the use of 
improper ink vehicles may cause excessive swelling of the 
roller which accordingly affects contact of the ink roller 
and printing plate. Still other ink vehicles tend to "set' 
on the roller surface or to cause brittleness in the roller 
body itself at the roller surface. Such ink vehicles are 
unacceptable for use in many business machines since 
the inking roller must remain in good condition for a sub 
Stantial period of time. 
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In one particular case (see FIGURE 1), the inter 
ference between the printing plate surface 12 and roller 
surface 20 at point 22 should be from .020 to .070 inch 
for uniform inking of the printing plate. In other words, 
the plate surface 12 deforms the roller surface 20 slight 
ly at point 22 to insure good contact over the plate Sur 
face and to gently squeeze ink from the roller pores. 

If the roller swells excessively, the roller will inter 
fere too much with the printing plate, resulting in exces 
sive inking and accelerated deterioration of the inking 
roller. If the roller shrinks, the printing plate will be 
unevenly inked, if at all. Hardening or setting of the rol 
ler surface 20 also results in closure of the roller pores 
and poor ink transfer because the pore "squeezing” ac 
tion is adversely affected. 

I have discovered that an ideal ink vehicle should ap 
proximate the composition of the roller body plasticizer 
or plasticizers. In those cases where a combination of 
plasticizers are used, a substantial amount of at least 
one of the plasticizers should be present as the ink ve 
hicle. When ink vehicles which are the same as the plas 
ticizer for the roller body are used, I have found that 
the surface texture and resiliency of the rollers, as well 
as the physical characteristics and dimensions, are un 
changed after thousands of ink transfer operations and 
after many months of use. 
The following specific examples are illustrative of the 

invention. 
Example 1 

One hundred parts of polyvinyl chloride resin were 
mixed with one hundred parts by weight of a plasticizer 
composed of 75% dioctyl phthalate and 25% Conoco 
H-35. Conoco H-35 is a synthesized alkyl aryl hydro 
carbon having a molecular weight of 280. After thor 
ough mixing of the polyvinyl chloride resin and plasti 
cizer combination, 5 parts of tribasic lead Sulfate (hy 
drous) was added thereto as a stabilizer. The plastisol 
thus formed was then combined with cubicle sodium 
chloride crystals of from 100-140 mesh in size (105-150 
microns) in the proportions 85% NaCl to 15% plastisol 
by weight. The plastisol-NaCl mixture was then molded 
in the form of a roller at 350° F. for forty-five minutes. 
The salt-filled roller was removed from the mold and 
leached with hot water to remove the salt and provide 
a porous roller body. The porous roller body was then 
filled with ink by vacuum. The ink vehicle was made up 
to 75% dioctyl phthalate and 25% Conoco H-35, the 
same constituents and proportions as used for the resin 
plasticizer. 

Example 2 
The same procedure as in Example 1 was followed 

except that the plasticizer and ink vehicle were both com 
posed of 80% dioctyl phthalate and 20% Mobiisol L, 
a petroleum fraction with an approximate molecular 
weight of 267, boiling range 520 F. to 769 F. and a car 
bon atom analysis weight percent of approximately C 
(aromatic) 12, C (naphthenic) 47 and C (parafiinic) 41. 

Example 3 
The same procedure was followed as in Example 1 

except that the plasticizer and ink vehicle were both com 
posed of a combination of 75% dioctyl phthalate and 
25% naphthenic mineral oil. 

Example 4 
The same procedure was followed as in Example 1 

above except that the plasticizer and ink vehicle were 
both composed of tricresyl phosphate. 
The inks for all the above examples were of the fol 

lowing composition by weight: 
Ink vehicle 89%; red pigment (barium lithol) 10%; 

wetting agent (lecithin) 1%. 
Inked rollers made in accordance with the above ex 

amples were then inserted into postage metering ma 
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chines for testing. Each roller made in accordance with 
the examples above was tested for at least four thou 
sand printing impressions and showed excellent ink trans 
fer characteristics after four thousand impressions. In 
all of the above examples the tested rollers showed only 
a slight degree of swelling but were well within tolerable 
limits for such a use. Further, the texture and re 
siliency of the roller surfaces of all four examples above 
remained substantially uniform over a period of several 
months with no setting or caking of the roller surface, 
and with no plasticizer migration or extraction evident 
in the roller body itself. 

Thus, an ink-impregnated roller made in accordance 
with the invention is particularly suitable for use in 
business machines. Further, as a matter of economics, 
Such a roller may be disposable since thousands of print 
ing impression can be made from a single roller. 

It will thus be seen that the objects set forth above, 
among those made apparent from the preceding descrip 
tion, are efficiently attained and, since certain changes 
may be made in the above article without departing from 
the Scope of the invention, it is intended that all matter 
contained in the above description or shown in the ac 
companying drawings shall be interpreted as illustrative 
and not in a limiting sense. 

It is also to be understood that the following claims 
are intended to cover all of the generic and specific fea 
tures of the invention which, as a matter of language, 
might be said to fall therebetween. 

Having described my invention, what I claim as new 
and desire to secure by Letters Patent is: 

1. An ink applicator comprising, in combination, 
A. an ink containing porous body, 

(1) said body being made principally of poly 
vinylchloride resin, and 

(2) a liquid plasticizer for said resin, 
B. an ink contained in the pores of said body, 

(1) said ink having a colorant in a liquid vehicle, 
(a) said ink vehicle being of essentially the 
same composition as said plasticizer, 

whereby the physical dimensions and characteristics of 
said ink applicator are maintained within predetermined 
limits over a substantial period of use and time. 

2. An ink applicator comprising, in combination, 
A. an ink containing porous body, 

(1) said body being made principally of poly 
vinylchloride resin, and 
(2) a liquid plasticizer system for said resin com 

prising, 
(a) a liquid plasticizer for said resin in com 

bination with 
(b) a liquid hydrocarbon diluent, 

B. an ink contained in the pores of said body, 
(1) said ink having a colorant in a liquid vehicle, 

(a) said ink vehicle being of essentially the 
same composition as said plasticizer sys 
tem, 

whereby the physical dimensions and characteristics of 
said ink applicator are maintained within predetermined 
limits over a substantial period of use and time. 

3. An ink applicator comprising, in combination, 
A. an ink containing porous body, 

(1) said porous body being made of a resin, 
(a) the major portion of said resin being 

polyvinylchloride, 
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6 
(2) a liquid plasticizer for said resin containing 
a major portion taken from the group consist 
ing of 

(a) dioctylphthalate and 
(b) tricresylphosphate 

B. an ink contained in the pores of said roller, 
(1) said ink comprising, 

(a) a colorant and 
(b) a liquid vehicle of essentially the same 

composition as said plasticizer, 
whereby the physical dimensions and characteristics of 
said ink applicator are maintained within predetermined 
limits over a substantial period of use and time. 

4. An ink applicator as defined in claim 3 wherein 
Said plasticizer includes a minor portion of a liquid hy 
drocarbon diluent in combination with said major portion 
of said plasticizer. 

5. An ink applicator as defined in claim 4 wherein 
Said liquid hydrocarbon diluent is an alkyl aryl hydro 
carbon having a molecular weight of approximately 280. 

6. An ink applicator as defined in claim 4 wherein 
Said liquid hydrocarbon diluent is a petroleum fraction 
having an approximate molecular weight of 267 and a 
boiling range of approximately 520 to 769 F. 

7. An ink applicator as dfined in claim 4 wherein 
Said liquid hydrocarbon diluent is a mineral oil. 

8. The method of making an ink applicator, compris 
ing the steps of, 
A. combining a polyvinylchloride resin and a liquid 

plasticizer for polyvinylchloride to form a plastisol, 
B. intermixing with said plastisol a granular material 

therewith, 
(1) said granular material being non-reactive with 

said plastisol, and 
(2) said granular material being soluble in a 

Solvent substantially non-reactive with the 
plastisol constituents, 

C. molding said plastisol and granular material in the 
shape of an ink applicator body, 

D. dissolving said granular material from the molded 
body with a solvent to form a porous body, 

(1) said solvent being substantially non-reactive 
with the porous body, 

E. subjecting the porous body to a partial vacuum, 
F. immersing the porous body in an ink, 

(1) said ink comprising a vehicle and a colorant 
in the vehicle, 

(a) the ink vehicle being of essentially the 
same composition as said plasticizer, 

G. and then subjecting the submerged porous body to 
atmospheric pressure to fill the pores of the body 
with said ink. 
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