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Application May 12, 1945, Serial No. 593,449 
(C. 101-119) 1. Claims. 

This invention relates in general to printing 
processes and apparatus, and in particular to the 
provision or use of printing cylinders or elements 
which, while capable of use in various different 
printing processes or types of printing apparatus, 
are especially suitable for use in printing proc 
esses and apparatus of the nature disclosed in 
U. S. Letters Patentissued to me and in applica 
tions for patent in which ink is transferred from 
the printing element or surface to the print-re 
ceiving medium to make the print thereon by 
electrostatic, electromagnetic or electronic action 
without pressure contact of the print-receiving 
medium with the printing surface. 

Heretofore, all printing has been done from 
surfaces made for use with either relief, plano 
graphic or gravure processes of printing in 
presses specially designed for each different pro 
cess. In relief and planographic printing, ink 
ing rollers are used for applying the ink to the 
printing areas of the printing elements or sur 
faces. In gravure or rotogravure printing, the 
ink is applied, as by rollers, Over the entire sur 
face of the printing element and scraped clean 
from the non-printing areas of the surface by : 
the orthodox doctor blade, which leaves the ink 
Only in the recess or intaglio image-printing 
areas of the Surface. In all of the above men 
tioned orthodox printing methods, pressure is 
used for printing or lifting the ink image or im 
preSSion from the printing surface or printing 
element to the paper or other print-receiving 
medium. 
There is, in addition, a method or means of 

applying ink or pigments to material surfaces 
known as silk screen printing, wherein a silk 
Screen is provided with a mask or masking por 
tions covering portions of the silk screen, and 
the ink or pigment is daubed through the open 
or unmasked portions of the screen onto the 
print-receiving medium or Surface. In such silk 
screen printing, the ink or pigment is either ap 
plied by hand or by spraying, and the procedure 
is esseentially a manual process and should not 
be confused with printing production by high 
speed processes or presses. 
According to my invention forming the subject 

matter of this application, a printing element, 
preferably in the form of a tube or hollow cyl 
inder, is employed that is made of material which 
is porous or permeable by fluid inks, dyes or 
pigments, and which is provided with a printing 
Surface composed of or comprising non-print 
ing areas that cover or mask portions of the 
porous printing element and are impervious and 

5 

0 

30 

40 

45 

50 

55 

2 
block passage therethrough of fluid inks, dyes or 
pigments, and image-printing or recess areas 
through which surface portions of the porous or 
permeable printing element are exposed. The 
fluid ink, dye or pigment is applied to the inner 
or undersurface of this printing cylinder or ele 
ment and issues or is expelled through the pores 
or permearble material of such exposed image 
printing portions only of the printing surface for 
transfer therefrom to the printing medium, either 
with or without contact pressure of the print-re 
ceiving medium against the printing surface. 
The herein disclosed process is therefore espec 
ially Suited for use in an electronographic print 
ing process or apparatus such as above men 
tioned, because in such process and apparatus, no 
preSSure is required to transfer the ink or ink 
image from the printing Surface to the print 
receiving medium, Since the transfer may be 
effected by electronic, electrostatic or electro 
magnetic action, in which, for instance, the ink 
image may receive an electronic charge of one 
polarity and the print-receiving medium receive 
another charge of opposite polarity. Or, the 
printing or transfer of ink from the printing sur 
face to the print-receiving medium may be 
effected either with or without a separate transfer 
charge of electrons at the usual printing line 
where pressure would be used in orthodox print 
ing presses. The invention, however, is not re 
stricted in application to such printing apparatus 
but is capable of use in printing apparatus of 
other types. Furthermore, the invention enables 
the production of printed matter without the 
use of rollerS or equivalent means for inking the 
printing surface or element. 
One purpose of my invention is to provide a 

novel printing method and means which are 
practical, efficient and economical, and also to 
improve the printed product by the employment 
of means for utilizing inks, dyes or pigments 
best adapted for effecting required results and 
best suited to the particular character of the ma 
terial to be printed. 
Other objects of the invention are to provide 

a novel printing cylinder or element in the use 
of which the ink, dye or pigment is expelled or . 
permeates through the material of the element 
to the printing surface thereof, as distinguished 
from being applied to the printing surface, as 
by means of inking rollers; also to simplify print 
ing processes or apparatus by the elimination of 
inking rollers and their operating mechanism; 
also to lower the cost of printing apparatus since 
the item of inking rollers is a sustantial one in the 
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cost of building, selling and using printing presses 
of orthodox types; also to avoid the loss of time 
required in other printing methods of Setting the 
inking rollers and to save the cost of recovering 
and maintenance of the rollers in proper Opera." 
tive condition. o Another object attained by eliminating the 
inking roller system is to avoid the hardening, 
drying or setting of the ink on rollers in multi 
color printing where high Speed is essential, by 
elimination of that system entirely. 

Still another object is to provide simple means 
whereby in a multicolor printing process the 
color for a given printing cylinder can be changed 
quickly and thus reduce the waiting time for the 
printing apparatus between runs. 

Further objects and advantages of the inven 
tion will appear from the following Specification 
of the preferred embodiments of the invention 
shown in the accompanying drawings, and the 
novel features of the invention are set forth in 
the appended claims. 
In said drawings: Fig. 1 is a view, partly in elevation and partly 

in longitudinal section, of a printing cylinder 
illustrating one form of apparatus embodying my 
invention. Fig. 2 is a view, partly in elevation and broken 
away in parts, to show different inner portions 
of a printing cylinder illustrating a slightly 
different form of apparatus embodying my in 
vention. Fig. 3 is an enlarged, fragmentary, transverse 
section of the printing cylinder on line 3-3, 
Fig, 1. 

Fig. 4 is a similar transverse sectional eleva 
tion of a printing cylinder on line 4-4, Fig. 2. 

Fig. 5 is a transverse sectional elevation of 
the cylinder on line 5-5, Fig. 1. 

Fig. 6 is a somewhat schematic sectional view 
showing a means for supplying the fluid ink, dye 
or pigment to a printing cylinder. 

Figs. 7 and 8 are diagrammatic views illustrat 
ing different ways of using printing cylinders em 
bodying the invention in making prints there 
from. Fig. 9 is a diagrammatic view illustrating use 
of a porous or permeable printing element which 
may be of flat or non-tubular form. 
In their preferred embodiments, the printing 

elements are in the form of printing cylinders. 
Describing first the printing cylinder as illustrat 
ed in the drawings, it comprises an outer tube or 
hollow cylinder 0 of material of a porous na 
ture, which is permeable by fluid inks, dyes, pig 
ments or printing liquids which may be applied 
by suitable means to the inner surface of the 
tube. Arranged concentrically within this po 
rous tube O is an inner cylindrical tube which 
preferably has liquid flow channels or grooves 
in its peripheral surface and is separated from 
the outer tube by a shallow annular space 2 for 
application of the ink or liquid to the inner Sur 
face of the porous tube. The outer tube ?o may, 
for instance, consist of a comparatively thin tube 
made of suitable clay and baked without glaze 
to harden it according to the practice of mak 
ing unglazed ceramic articles, and the tube may 
be ground true both inside and outside by suit 
able grinding means to remove any irregularities 
and to adapt liquids, such as fluid inks, dyes or 
pigments to permeate or pass uniformly through 
the pores of all portions of the material like a 
filter outwardly from the inner surface thereof. 
The tube may also be made of other suitable 
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materials, such as plastic materials, so mixed 
and prepared that they will be porous or per 
meable and transmit or permit the passage there 
through of liquids with Sufficient freedom for the 
intended purpose of the invention. The inner 
tube may be made of metal or other suitable 
solid or impervious material. 
As shown, the tubes 0 and extend between 

and are supported by opposite circular cylinder 
heads or end pieces 3 and 4 which are pro 
vided with central journals 5 for supporting the 
cylinder for rotation in suitable bearings, and 
the cylinder heads are shown as provided with 
peripheral cap rings 6 having cylindrical flanges 

which are shouldered and extend within the 
ends of the outer tube 0 to form supporting seats 
for the latter. The Opposite ends of the inner 
tube may fit between the flanges of the 
cap rings and annular shoulders f on the inner 
ends of the cylinder heads. 
One cylinder head, for instance 3, is provided 

at its inner end with a cover plate 9 secured 
to the inner end face of the cylinder head 3, 
as by screws, and this cover plate of the cylinder 
head 3 forms the supporting shoulder 8 for the 
inner tube. This cover plate is of smaller diam 
eter than the internal diameter of the adjacent 
cap ring 6 so as to form between the periphery 
of the cover plate and the ring an annular pas 
sage or channel 20 at and opposite to the adja 
cent end of the end inner tube , and this cyl 
inder head is also provided with a central or 
axial fluid inlet opening 2 extending through 
the cylinder head and with passages 22 which 
weave through the cylinder head and establish 
communication from central inlet passage 2 to 
the annular passage 20. The passages 22 can be 
conveniently machined in the inner face of the 
body disk of the cylinder head and closed by the 
cover plate 9 to form internal passages in the 
cylinder head 3 connecting the inlet opening 
2 with the annular passage 20. Preferably, the 
opposite cylinder head 4 is provided at the ad 
jacent end of the inner tube. with an annular 
channel 20d and the Outer, peripheral surface 
of the inner tube is formed or provided with 
narrow fluid channels 23 which extend spiral 
ly about the tube from end to end thereof and 
communicate at opposite ends with the channels 
20 and 20a in the opposite cylinder heads so that 
fluid ink, dye or pigment can readily pass 
through the passages of the cylinder head 3 
into and circulate through the peripheral chan 
nels 23 of the inner tube and the annular space 
2 between the inner and outer tubes for ap 

plying the fluid ink, dye or pigment uniformly 

60 

65 

Over the entire inner surface of the outer porous 
tube for expulsion or permeation through the 
pores or permeable material of the outer tube. 
The peripheral channels 23 in the outer tube 
can be of any suitable shape, but preferably have 
rounded edges as shown, which enables them to 
be more readily kept clean and free of obstruct 
ing accumulations. 
A printing Surface is formed or provided on 

the outer peripheral surface of the porous or 
permeable Outer tube, which printing surface 
comprises or is composed of non-printing areas 
25, and recess or image-forming or printing areas 
26. The non-printing areas are formed by ma 
terial which is impervious by fluid inks, dyes or 
pigments, and mask corresponding portions of 
the outer surface of the porous tube, whereas 
the image-forming or printing areas 26 may be 
in the nature of recesses or cavities, or removed 
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portions of the masking material which leave the 
corresponding or registering outer surface por 
tions of he porous tube exposed, so that the 
fluid ink, dye or pigment can permeate through 
the pores of the tube into and fill these image 
forming or printing areas of the printing surface. 
The printing surface can be formed, for example, 
by a glue, albumin, bicromate, photographic or 
light-sensitive coating on which a photographic 
printing image is formed, as by exposure of the 
coating to light through an image negative or 
positive, or other known methods of exposure 
to light, and then suitably developing the coat 
ing, as by washing with a suitable developing so 
lution to thereby remove or clear away those 
portions of the coating which were not light 
hardened and leave bare the registering surface 
portions of the porous tube to form the image 
printing areas, while those portions of the coat 
ing which are light-hardened remain and mask 
underlying portions of the porous tube and form 
the non-printing areas of the printing surface. 
In Fig. 1, for example, a fragment of a photon 

graphic printing surface is illustrated, contain 
ing tone graduations. 27 indicates the usual 
half tone dots used in the formation of a print 
ing image, and 28 represents a grain process, 
but the grains and dots are greatly enlarged so 
that they can be clearly seen in the drawings. 
However, it is to be understood that gradations 
of the finest character can be printed by this 
method, in which the ink is expelled or perme 
ates through the porous printing element, de 
pending on the process employed in making the 
printing surface for this process of ink expulsion 
printing. When Color photographs are made, the 
grain structure of the positive or negative is so ar 
ranged that the spaces between the particles pro 
vide means for expelling dyes so that color pho 
tographs may be printed with liquid dyes upon 
suitable print-receiving material. 
The printing surface, however, may be formed 

or provided on the porous or permeable tube in 
any other suitable manner which will provide 
impervious masking or non-printing areas 25 and 
image-forming or image-printing areas 26 
through which suitable inks, dyes or pigments 
can pass or be expelled for transfer to the print 
receiving medium. Fig. 2, for example, illus 
trates more or less diagrammatically another 
such printing surface. 
The printing cylinder as illustrated in Figs. 2 

and 4 may be constructed as above described, 
with the exception that in this modification a 
layer of absorptive material surrounds the inner 
cylinder if in the annular space between the in 
ner and Outer cylinders. This absorptive cover 
ing 29 may be formed by one or more cords of 
molleton or other Suitable absorptive material 
wound helically on the channeled periphery of 
the cylinder and preferably crossing the sur 
face flow channels thereof, and is adapted to 
absorb the fluid ink, dye or pigment delivered, as 
above explained, to said Surface channels or said 
annular liquid Space, and apply the liquid to the 
inner surface of the porous outer cylinder. This 
embodiment of the printing cylinder is better 
Suited for the use of thin dyes or colored liquids 
which flow very freely, and is adapted to ensure 
a very uniform distribution of the dye or liquid 
Over the whole inner surface of the porous cylin 
der without permitting a possibly too copious de 
livery of the thin dye or liquid to the external 
printing surface of the porous or permeable 
Cylinder. 
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The construction of the printing cylinder first 
described, in which the absorptive covering or 
layer is omitted, on the other hand, is better 
Suited for the heavier or greasy printing inks or liquids. 
The fluid ink, dye or pigment may be supplied 

to the printing cylinder by any suitable means 
which will insure proper delivery of the liquid 
to the flow channels of the inner cylinder or an 
nular liquid space between the inner and outer 
cylinders, and through the pores of the outer 
cylinder to the external printing surface thereof. 
For instance, as illustrated in Fig. 6, the liquid 
may be supplied under pressure from a tank 3) 
through a suitable pipe or hose 3 connected by 
an ordinary swivel union 32 to the inlet opening 
2 of the cylinder head f3. This supply may be 
regulated by a suitable control valve 33 in the 
Supply pipe and air under pressure may be sup 
plied to the tank through a pipe or connection 
34 for maintaining the liquid under appropriate 
pressure for insuring its proper delivery to the 
liquid Space between the inner and outer cylin 
ders. This pressure may be regulated in any 
usual manner, as required, to best suit the par 
ticular character of the fluid ink, dye or pigment 
being used, and the liquid supply tank may be 
provided with an ordinary gage 35 to indicate 
the pressure in the tank. 
While preferably a cylinder of a construction 

such as one of those described is employed for 
delivering and applying the fluid ink, dye or pig 
ment to the inner surface of the porous or perme 
able printing cylinder or element, it should be 
obvious that other means for this purpose may be 
employed. For example, the fluid ink, dye or 
pigment could be applied uniformly on the inner 
Surface of the porous or permeable element, as 
for example, by a roller arranged within the hol 
OW printing cylinder, and provided with an ab 
Sorptive covering arranged to roll in contact 
with the inner surface of the porous or permeable 
printing cylinder for moistening or dampening 
it, as disclosed in my application for U. S. Patent 
Ser. No. 574,186, filed January 23, 1945. 

In case of the use of an ink or pigment of a 
character which is made more fluent by heating, 
the printing cylinder may be suitably heated, as 
by suitable electric heating elements arranged 
Within the inner tube of the printing cylinder, 
as illustrated at 36 in Fig. 3. By the use of such 
heating means, if the ink should become too stiff 
for proper permeation or expulsion through the 
porous or permeable material of the tube carrying 
the printing surface, it can be heated by means 
of such heating elements to the extent necessary 
to give the ink the required fluidity. 
The printing or transfer of the image or ink, 

dye or pigment from the printing surface to the 
paper or other print-receiving medium can be 
effected by printing instrumentalities of known 
or Suitable types, either with or without pressure 
contact of the print-receiving medium with the 
printing Surface. Fig. 7, for example, illustrates 
diagrammatically a printing apparatus in which 
the ink or image may be transferred from the 
printing surface to the print-receiving medium 
by electronic, electromagnetic or electrostatic ac 
tion, either with or without actual contact of 
the print-receiving medium with the printing 
Surface. In this printing apparatus the paper 
or medium 40 to receive the print may be applied 
in face to face contiguity with the printing sur 
face, as by a roller 4f between which and the 
Surface of the printing cylinder the print-re 
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ceiving medium passes and which apparatus may 
be provided with means 42, 43 arranged within 
the printing cylinder and within an opposing 
platen or supporting roller 4 for producing elec 
trical discharge or attraction of the ink, dye or 
pigment from the printing surface to the print 
receiving medium, as explained in my before 
mentioned patents and applications, either with : 
or without the use of means 44 and 45 for 
charging the ink on the printing surface with 
electrons of one polarity and charging the print 
receiving medium with electrons of opposite 
polarity. Thus, printing may be achieved by ex 
pulsion inking where the ink contacts the print 
receiving material 40 held against the printing 
cylinder, as by a roller, but without pressure, 
since thin liquids can be discharged by air pres 
sure in the ink supply tank through the cylinder, 
and where printing pressure is not desirable, the 
pigments coming to the surface of the printing 
cylinder can be ionized by one polarity of an elec 
tronic circuit where the electrons are discharged 
into the ink image and discharged with the ink 
to the paper, as shown. 

In Fig. 8 is illustrated diagrammatically dif 
ferent printing means in which the print-receiv 
ing medium is adapted to be held in face to face 
contact with the printing surface, as by a re 
silient pressure roller 46 which effects sufficient 
pressure of the print-receiving medium against 
the printing surface to lift the ink impression 
from the printing areas of the printing surface. 
The pressure, however, would be far less than 

... the pressures applied in orthodox printing 
presses, and is such as is adapted for use with 
a tubular porous or permeable printing cylinder 
or element of the sort herein described. 

Fig. 9 illustrates means by which a porous or 
permeable printing element is employed which 
embodies the hereinbefore described principle of 
inking the printing surface by expulsion or pas 
sage of the ink through the permeable body of 
the printing element, but in which the element 
may be of flat or non-tubular form. 

48 indicates the permeable printing element in 
the form of a flat plate provided with an upper 
printing surface composed, as before explained, 
of impervious and pervious areas which respec 
tively form the non-printing and image-print 
ing areas of the printing Surface. This permeable 
element lies on a felt or analogous pad or blanket 
49 saturated with the fluid frnk, dye or pigment, 
within an air-tight chamber formed, as by two 
sections 50 and 5 of a metal box, between the 
meeting edges of which is a sealing gasket 52 for 
making the box air-tight when closed. The paper 
sheet or print-receiving medium 53 is placed 
on the printing Surface and held in contact there 
with by a suitable backing plate 54 within the 
box, and the ink may be expelled through the 
permeable printing element and printing sur 
face against the print-receiving medium, as by 
air under pressure delivered through a pipe or 
tube 55 to the box chamber beneath the saturated 
pad 49. 

In the printing cylinder as herein disclosed, the 
porous printing tube is removable from the cyl 
inder head 4, thus adapting its removal for 
forming the printing coating or surface thereon, 
as in a suitable coating machine, or for other 
reasons, such as for cleaning the printing cyl 
inder or for replacing one tube by another one 
with a printing image for a different color in 
multicolor printing. In order to properly regis 
ter the printing images of different tubes, the 
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8 
cylinder head 4 may be provided with a regis 
tering lug or projection 56, Figs... 1 & 2, adapted 
to seat snugly in a complementary registering 
notch 57 in the adjacent end of each printing 
tube. Ink of one or another color can be sup 
plied to the printing cylinder, as by disconnect 
ing the supply pipe of a tank containing ink of 
One color from the cylinder at the swivel union 
and connecting the cylinder to the pipe from 
another tank containing ink of another color. 

I claim as my invention: 
1. In a printing apparatus, a printing cylinder 

comprising an Outer cylindrical tube of material 
permeable by fluidink and provided with an outer 
printing surface composed of non-printing areas 
which are impervious to Said fluid ink, and recess . 
areas which form a printing image and leave 
corresponding outer surface portions of the per 
meable tube exposed for the passage of the fluid 
ink into said recess areas through the permeable 
material of the tube, an impervious cylinder with 
in Said outer tube close to the inner surface of the 
latter and having in its outer surface channels 
through which said fluid ink can flow for delivery 
to the inner surface of said permeable tube, and 
means for supplying said fluid ink to said channels 
whereby the ink can pass through the permeable 
material of said tube to said recess printing areas 
for transfer to a print-receiving medium applied 
in face to face contiguity to said printing surface 
of the cylinder. 

2. In a printing apparatus, a printing cylinder 
comprising an Outer cylindrical tube of material 
permeable by fluid ink and provided with an outer 
printing surface composed of non-printing areas 
which are impervious to said fluid ink, and recess 
areas which form a printing image and leave 
corresponding outer surface portions of the per 
meable tube exposed for the passage of the fluid 
ink into said recess areas through the permeable 
material of the tube, an impervious cylinder 
within Said outer tube close to but spaced from 
the inner surface of said permeable tube, and 
having in its outer surface numerous narrow 
flow channels for delivery of the fluid ink to the 
inner surface of said permeable tube, and means 
for supplying said fluid ink under pressure to 
said channels, whereby the ink passes through 
the permeable material of the tube into said recess 
areas of the printing surface for transfer there 
from to a print-receiving medium applied in face 
to face contiguity to said printing surface. 

3. In a printing apparatus, a printing cylinder 
comprising an outer cylindrical tube of material 
permeable, by fluid ink and having an exterior 
printing surface composed of non-printing areas 
which are impervious to said fluid ink and mask 
surface portions of said permeable tube, and re 
cess areas which form a printing image and leave 
corresponding Outer surface portions of said per 
meable tube exposed for the passage of the fluid 
ink into said recess areas through the permeable 
material of the tube, an inner cylinder having 
flow channels for the fluid ink in its outer sur 
face and arranged within said permeable tube 
and separated by a shallow annular space from 
the inner surface of said permeable tube, absorp 
tive material surrounding said inner cylinder in 
Said annular space and contacting with the in 
ner Surface of said permeable tube, and means 
for Supplying the fluid ink to said flow channels, 
whereby the ink is conveyed by said absorptive 
material to the inner surface of said permeable 
tube and is permeable through the latter to said 
recess areas of said printing surface for trans 
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fer therefrom to a printing medium applied in 
face to face contiguity to said printing surface. 

4. In a printing apparatus, a printing cylinder 
comprising an outer cylindrical tube of material 
permeable by fluid ink and having an exterior 
printing surface composed of non-printing areas 
which are impervious to said fluid ink and mask 
surface portions of said permeable tube, and re 
cess areas which form a printing image and leave 
corresponding outer surface portions of said per 
meable tubes exposed for the passage of the fluid 
ink into said recess areas through the permeable 
material of the tube, an inner cylinder having 
flow channels for the fluid ink in its outer Sur 
face and arranged within said permeable tube 
adjacent the inner surface thereof, a head at an 
end of said cylinder having channels communi 
cating with said surface flow channels of Said 
inner cylinder, and means for supplying said 
fluid ink to said cylinder head channels for de 
livery to said surface channels of said inner cyl 
inder, whereby the fluid ink permeates through 
said permeable tube into said recess areas of said 
printing surface for transfer therefrom to a print 
receiving medium supported in face to face con 
tiguity to said printing surface. 

5. In a printing apparatus, a printing cylinder 
comprising an Outer cylindrical tube of material 
permeable by fluid ink and having an exterior 
printing surface composed of non-printing areas 
which are impervious to said fluid ink and mask 
surface portions of Said permeable tube, and re 
cess areas which form a printing image and leave 
corresponding outer Surface portions of said per 
meable tube exposed for the passage of the fluid 
ink into said recess areas through the perme 
able material of the tube, an inner cylinder hav 
ing flow channels for the fluid ink in its outer 
surface and arranged within said permeable tube 
adjacent the inner surface thereof, a head at an 
end of said cylinder having channels communi 
cating with Said Surface flow channels of said 
inner cylinder, and means including an axial 
swivel union for Supplying the fluid ink under 
pressure to said cylinder head channels for de 
livery to said surface channels of the inner cyl 
inder, whereby the fluid ink is caused to per 
meate through Said permeable tube into the re 
cess areas of said printing surface for transfer 
therefrom to a print-receiving medium supported 
in face to face contiguity to said printing surface. 

6. In a printing apparatus, a printing cylinder 
comprising opposite cylinder heads, an inner 
cylindrical tube extending between and supported 
by said heads and having in its outer peripheral 
surface flow channels for fluid ink extending from 
the end of said tube, an outer cylindrical tube of 
porous material which is permeable by fluid ink 
and is supported by said heads surrounding and 
adjacent to said inner tube and having an ex 
ternal printing surface composed of non-printing 
areas which are impervious to said fluid ink, and 
printing areas which leave corresponding outer 
surface portions of said porous tube exposed for 
the passage of the fluid ink through the pores 
of said tube to said printing areas, one of said 
cylinder heads having an annular passage com 
municating with said flow channels of said inner 
tube at one end thereof, an axial passage and 
paSSages connecting said axial and annular pas 
Sages, and said other cylinder head having an 
annular passage communicating with the oppo 
site ends of said flow channels of the inner tube, 
and supply means connected by a swivel union 
with said axial passage of the cylinder head for 
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O 
delivering fluid ink to said flow channels and the 
inner surface of said outer tube for passage 
through its pores to said printing areas of said printing surface. 

7. In a printing apparatus, a printing cylinder 
comprising opposite cylinder heads, adjacent in 
ner and Outer cylindrical tubes cunnected at one 
end to one of Said heads with their other ends 
renovably supported by said other cylinder head, 
Said tubes forming between them space for de 
livery of fluid ink to the inner surface of said 
outer tube, said outer tube being of porous mate 
rial which is permeable by said fluid ink and has 
an external printing surface composed of non 
printing areas which are impervious to said fluid 
ink, and printing areas which leave correspond 
ing outer surface portions of said permeable tube 
exposed for the passage of the fluid ink through 
the permeable material of the tube to said print 
ing areas thereof for transfer to a print-receiving 
medium placed contiguous to said printing sur 
face, and means for supplying said fluid ink to 
said space between said tubes for expulsion 
through the permeable material of said outer 
tube to said printing areas of said printing 
Surface. 

8. In a printing apparatus, a printing cylinder 
comprising opposite cylinder heads, adjacent 
inner and outer cylindrical tubes connecting said 
heads and separated by a shallow annular space, 
said inner tube having flow channels for a fluid 
ink or dye extending lengthwise in its outer 
surface from end to end thereof, an absorptive 
cord winding externally on Said inner tube in said 
annular Space in contact with the inner surface 
of said outer tube, said outer tube being of porous 
material which is permeable by the fluid ink or 
dye and has an external printing surface Com 
posed of non-printing areas which are impervious 
to said fluid ink or dye, and printing areas form 
ing a printing image which leave corresponding 
surface portions of said permeable tube exposed 
for the passage of said fluid ink or dye through 
the permeable material of the tube to said print 
ing areas of said printing surface for transfer 
to a print-receiving medium, and means for 
Supplying the fluid ink or dye under pressure to 
said channels for expulsion through said per 
meable outer tube to said printing areas. 

9. In a printing apparatus, a printing cylinder 
comprising an outer cylindrical tube of porous 
material permeable by fluid inks, dyes Or pig 
ments and having an outer printing surface Com 
posed of areas impervious to said inks, dyes or 
pigments, and image-printing areas which are 
permeable by said inks, dyes or pigments, an im 
pervious cylinder within said outer tube leaving 
between said inner and outer tubes restricted 
space for applying the inks, dyes or pigments to 
the inner surface of said tube, means for deliver 
ing the ink, dye or pigment to said space for 
passage through the pores of said tube to said 
image-printing areas of said printing surface for 
transfer therefrom to a print-receiving medium 
placed in face to face contiguity to said printing 
surface, and means within said inner cylinder for 
heating the inks, dyes or pigments. 

10. In a printing apparatus, a printing cylinder 
comprising an outer cylindrical tube of material 
which is permeable by liquid and is provided with 
an outer printing surface composed of areas 
which are impervious to said liquid and other 
areas which are pervious for the passage of the 
liquid through the body pores of said tube to 
the exterior of said pervious areas, an impervi 
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ous cylinder located concentrically within Said 
outer tube close to the inner surface of the latter 
and having in its outer peripheral surface closely 
related channels through which said liquid can 
flow for delivery to the inner surface of said per 
meable tube, and means for supplying said liquid 
to said channels, whereby the liquid can pass 
through the pores of said outer tube and through 
said pervious areas of said printing surface of the 
cylinder. 

11. In a printing apparatus, the combination 
of a printing cylinder comprising opposite cylin 
drical heads, concentric inner and outer cylin 
drical tubes supported at One end by one of Said 
heads with their other ends removably supported 
by said other cylinder head, said tubes forming 
between them a shallow annular space in which 
fiuid ink is confined in contact with the inner 
surface of said outer tube and is prevented from 
admission into the interior chamber of Said inner 
tube, said outer tube being of porous material 
which is permeable by said fluidink and has an ex 
ternal printing surface composed of non-printing 
areas which are impervious to said fluid ink, and 
image-printing areas which are pervious for the 
discharge of the fluid ink passing thereto through 
the pores of said outer tube for transfer to a print 
receiving medium placed contiguous to said print 
receiving surface, said inner tube being impervi 
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out to said fluid ink, means for supplying the 
fiuid ink to said annular space for expulsion 
through said image-printing areas of said print 
ing surface, and electrical means including an 
element located within said inner tube for trans 
ferring the fluid ink by electric action from said 
image-printing areas to the print-receiving 
medium. 

WILLIAM. C. HUEBNER. 
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