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This invention relates to the printing of long 
lengths of material, such as paper or cloth, with 
a repeat pattern. This has previously been done 
by passing the web of material over a stiff roll 
or drum having the desired pattern engraved, 
etched, or otherwise formed thereon. 

It has been recognized for some time that 
finer printing is obtained when the "screen" 
process is used. This screen process employs a 
stencil comprising a piece of fabric of suitable O 
size, having certain portions of its Surface per 
meable to ink, dye, or color, and certain other 
portions of its surface treated to render them 
impermeable to ink, dye, or color, said per 
merble and impermeable portions being ar 
ranged relative to one another to form any de 
sired pattern. - 

It has been found impracticable to employ 
such a screen by mounting it on a printing roll 
or drum, due to the difficulty in maintaining the 
screen in place with its surface following the 
desired arc or periphery of the drum surface, 
and on account of the difficulty in feeding the 
ink or color to the interior of Such a roll or 
drum and forcing it through the screen stencil. 
Further in using a drum, the ends of the screen 
must be joined and the joint thus formed inter 
feres with the printing process. 
The object of our invention therefore is to . 

devise suitable apparatus which will enable the 
screen process to be used in a practical manner 
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for applying a repeat pattern to long lengths 
of material. 
We attain our object by mounting the stencil 

screen in the flat on a printing head, the screen 
stencil being secured sufficiently taut so as to 
remain flat while the ink or color is forced 
through the permeable or pattern portions of its 
surface, and by causing the material to be 
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printed to travel in a line crossing but spaced 
from the screen stencil at one side of the axis 
of the printing head, said material being caused 
to first approach the screen stencil, contact said 
stencil only on a narrow line extending radially 
of the printing head to enable printing to be 
effected and then to immediately recede from 
the printing head after printing has been ef 
fected. 
We attain our object by means of the Con 

structions hereinafter described and illustrated 
in the accompanying drawings in which: . 

Fig. 1 is a side elevation, partly in Section, 
of the printing apparatus; 

Fig. 2 a front view of the same; 
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Fig. 3 a plan view of the stencil carrying disk 
with its ink distributing means; 

Fig. 4 a plan view of the under side of the disk 
showing a specimen stencil and a strip of printed 
material; 

Fig. 5 a detail plan view of part of the driv 
ing mechanism; 

Fig. 6 a detail vertical section showing a modi 
fied form of printing surface; 

Fig. 7 a plan view of another pattern formed 
with the stencil shown in Fig. 4; 

Fig. 8 a side elevation, partly diagrammatic, 
showing an arrangement for printing a mul 
tiplicity of colors; 

Fig. 9 a section on the line 9-9 in Fig. 8; and 
Fig. 10 a perspective view of the fabric with 

its supporting web and belts, all being shown in 
the flat condition. 
In the drawings like numerals of reference 

indicate corresponding parts in the different 
figures. 

Referring to Figs. 1 and 2, f indicates a base. 
Extending upwardly from the base is a frame 2 
in which are journalled horizontal shafts 3, 6, 5 
and 6. indicates a strip of material to be 
printed. This strip passes around a roll 8 on 
the shaft 8, over a roll 9 on the shaft 3, then 
over a wedge-shaped member 26, the edge of 
which is slightly flattened or truncated, then 
back over the other side of the roll 9, and then 
around a roll to on the shaft 5, from which it 
is then led off to any convenient drying and reel 
ing apparatus, not shown. The member 0 will 
be rigidly supported by the frame 2. 

Printing is effected as the strip passes over 
the flattened edge of the member 9, 
To prevent distortion of the fabric, which is 

olten of "very fine texture, during printing, we 
provide a supporting web 2 running Over the 
rol 9 and member 0 and drive belts. 28, which 
not only support the sides of the web 27, but 
are provided with prongs 29, which project not 
only through the supporting web but also 
through the material being printed, said prongs 
nct only helping to hold the material straight 
during printing, but assisting in the positive 
drive of the latter over the printing surface. A 
detail of the belts and webbing is shown in 
Fig. 10. 

Extending upwardly from the base is a post 
provided at its upper end with a lateral arm 

2, in which is journalled a stationary vertical 
shaft 3. On this shaft is rotatably mounted a 
downwardly facing printing head, which com 
prises a frame 4 and an open ring 5. Across 
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the opening of this ring is secured the screen 
stencil 6. The ink is placed above the back of 
the stencil screen and forced through the pattern 
or permeable openings of the Screen by a sta 
tionary distributor or squeegee 8 supported 
from the lower end of the shaft 8, immediately 
above the member 26. 

It will be noticed from Fig. 3 that the print 
ing head is arranged relative to the member 9 
so that the top of the latter occupies a position 
radially of the under side of the stencil, and 
the distributor occupies a similar position rela 
tive to the upper side of the stencil, so that, as 
the printing rotates, the ink is squeezed through 
the stencil screen on to the strip of material as 
the latter passes over the member 9. 
The strip of material at the printing position 

travels across the under face of the printing head 
at one side of the axis of the latter. It will be 
seen therefore that while the full width of the 
stripotravels at a uniform speed as it passes the 
printing position, the stencil travels at a pro 
gressively greater speed from the axis of the 
head to its periphery, and consequently while, 
for example, that portion of the stencil nearer 
the axis may travel at the same speed as the ma 
terial, the portion of the stencil nearer the pe 
riphery will naturally travel faster than the 
material. Conversely, if the part of the 
stencil near the periphery travels at the same 
speed as the material the part nearer the axis 
will travel slower than the material. 
This means that there is a relative movement 

or slippage of at least certain parts of the stencil 
as it passes over the printing position. It is 
very important therefore that the time of con 
tact, between the stencil and the material be 
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quite short and that the printed material move 
out of contact with the stencil as quickly as 
possible after printing, and this is the reason 
for employing the wedge shaped member with its 
flattened end forming the narrow printing 
Surface. 
Due to the unequal speed of travel of the parts 

of the stencil, it will be apparent that a special 
arrangement of the pattern in the stencil is 
necessary. 

In Fig. 4 the printed design is shown as COn 
sisting of a series of small squares 7-17' and 
circles 22-22' connected by straight longitudi 
nal lines 23-23' and transverse lines 24. The 
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outer openings, or rather the permeable portions 
fa of the stencil which print the squares T 
must necessarily be longer than the inner open 
ings Tb which print the squares 7', while 5 5 
similarly the outer openings 22a which print . 
the circles 22 must necessarily be longer than 
the inner openings 22, in order-to obtain printed 
reproductions of the same size. in both rows. It 
will also be noted that the lines 23-23' are 
formed respectively by arc-shaped lines 23 23 
on the stencil, the curvatures of which are Con 
centric of the printing head. It will be par 
ticularly noted that the stencil lines 24' which 
form the printed lines 24, are of gradually in 

(0. 

creasing width in a direction away from the axis 
of the printing head. 

It will also be noted that the innermost sides 
of the stencil openings are concaved, while the 
outermost sides are convex, each being formed on circles concentric with the printing head. 

It will be apparent that the increase in 
of the pattern openings of the stencil is in di 
rect ratio to the distance of said openings from 
the axis on which 

length 
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the head rotates. To put it 75 
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another way, the portion of the pattern between 
two parallel lines extending transversely of the 
finished print, will on the stencil, while occupy 
ing the same relative position be deformed to 
occupy the space between two radii, and further 
will be curved on an arc of which the axis of 
the printing head is the center. 
The various parts of the apparatus may be 

driven in various ways, of which the following 
is only a specimen. 9 is an electric motor, 
which by means of a belt 20 drives the shaft 6, 
from which in turn the rollers 3 are driven, It 
will be seen that through the belts 28 and web 
27, the material is positively driven past the 
printing position to ensure the proper applica 
tion of the pattern or design. On Said material, 
A belt 22 is mounted on a pulley on the shaft 

3, passes over pulleys 25 Supported by a bracket 
on the post , and passes around a pulley 26, 
rotatable on the shaft 3 and from which is sup 
ported the frame 4 of the printing head. If 
desired the shafts and 5 may also be positively 
driven. 
To obtain the square and round dots shown 

on the material in Fig. 4, the printing head will 
run slightly faster Over the printing line than 
the material being printed, Wariations in the 
printed design could readily be obtained by vary 
ing the rates of speed. For example oblongs 
and ovals having their greatest dimension lon 
gitudinally of the material could be readily ob 
tained by slowing down the speed of the print 
ing head relative to the travel of the material, 
an example of which is shown in Fig. 7, and the 
length of said oblongs and ovals could be varied 
as desired without change in the pattern and 
only a change of the relative Speeds. 

It will be seen that We have devised an ar 
rangement which will permit of long lengths of 
material being printed with the screen process. 

It will be apparent that the Same stencil may 
be used to print two strips at One time by run 
ning a second strip Ta across the stencil at the 
other side of the axis of the printing head as in 
dicated at the left hand side of Fig. 4. Duplicate 
rolls 9a, 8a, and Oa will be provided. These 
rolls must rotate, however, to feed the material 
la in the direction to the material and in Fig. 
5 is shown a second shaft 62 driven by gears 
from the shaft 6, which shaft 6a has a pulley 
thereon which drives a pulley on the shaft 3a 
by a belt 2 a. 
In Fig. 6 is shown a modified form of printing 

surface, which comprises a small roller 30, lo 
cated above the roll 9 and immediately below 
the stencil. This roll is arranged with its axis 
extending in allinement with one of the radii of 
the rotating stencil. 
The screen stencil may be formed in any de 

sired manner, as for example, the pattern could 
be cut in a thin sheet material impervious to 
dyes, inks or colors, which may be softened by 
heat, for example, the product known under the 
trade name "Profilm" and this could be in tegrally united with the screen by heating the 
sheet material while pressing it into the screen, 
and then allowing the material to cool. 

In Fig. 10 is shown more or less diagrammati 
cally an apparatus for applying a plurality of 
separate colors to the material. 

In this apparatus a plurality of supports 3 
extend upwardly from a base 32 and in each 
support is journalled a short horizontal shaft 
33. On one end of each shaft is mounted a 
stencil-carrying head 5, with each of which co 
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operates a wedge-shaped member 26 over which 
the material passes during printing. Cooperat 
ing with each stencil 6 is a squeegee or scraper 
8 Supported from the adjacent support 3. 
These shafts 33 are driven by means of pulleys 
and belting from a common shaft 34 driven 
from a motor 35. 
The material being printed is caused to travel 

over a series of rollers 36, which are arranged 
to cause the material to contact each stencil 6 
in the Series, each stencil applying a different 
color to the material. To ensure positive drive 
of the material and also to prevent distortion, 
an endless Web also rides Over the rollers 36 as 
well as over a driven roll 37 and idler rolls 38. 
Spiked belts similar to those shown in Fig. 10 
pass over the ends of the rolls 36, and over rolls 
39. Sufficient of these rolls will be positively 
driven to ensure the proper travel of the mate 
rial past the various printing positions. 

It is desirable that each application of ink or 
color be quickly dried after application so that 
it will not be marred by application of the next 
color, and we therefore support on each support 
3 a suitable drying means, which may, for ex 
ample, be infrared bulbs 40 carried on a suitable 
base 4, or ordinary electric resistance wiring. 
To prevent the drying of the ink or color on the 
stencil by the drying apparatus, guards 42 are 
interposed between the material passing over 
the stencil and the material passing in front 
of the drying apparatus. Fig. 8, being more or 
less diagrammatic, the supporting frame for the 
Wedge-shaped printing members and the various 
rolls is not shown. It will be understood that 
in the multiple printing apparatus, the squeegee 
and cooperating printing surfaces are arranged 
radially of the stencil heads in the same manner 
as in the single form as shown in Fig. 3. 
What we claim as our invention is: 
1. In apparatus for printing lengths of ma 

terial, a printing head having a stencil thereon 
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for printing repeat designs, means for rotating 
Said head on an axis at right angles to the face 
of the stencil; means for contacting said mate 
rial with the stencil at one side of the axis on a 
line transversely of the material and substan 
tially radially of the stencil; and means for con 
tacting a second lot of material with said stencil 
at the opposite side of the axis on a line trans 
versely of the second material and substantia, 
radially of the stencil. 
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2. In apparatus for printing lengths of ma 

terial, a disk-shaped printing head; means for 
rotating said head on an axis at right angles to 
the face of the head, said head having a stencil 
thereon for printing repeat designs, said design 
being arranged in a circle about the axis of the 
head; means for feeding the material across the 
face of the head at One side of the axis and on 
a line at right angles to radial line of the stencil; 
and means for contacting the material with said 
stencil only on Said radial line, the design open 
ings in the stencil and the spaces between them 
being progressively larger relative to the size 
of the finished print in a direction from she axis 
to the periphery of the stencil. 

3. A printing stencil for printing repeat de 
signs on a strip of material and adapted for 
continuous rotation on an axis at right angles 
to its face, the design. On Said Stencil being ar 
ranged in a circle about the axis, the openings 
for producing the printed design and the Spaces 
between them being progressively greater in 
length relative to the printed design from the 
axis to the periphery of the stencil the increase 
in the size of the design on the stencil on circles 
of which said axis is the center being propor 
tionate to the distance between two correspond 
ing radii of said circles. 

4. In apparatus for printing lengths of ma 
terial, a printing stencil for printing repeat de 
signs on a strip of material and adapted for 
continuous rotation on an axis at right angles 
to its face, the design on said stencil being ar 
ranged in a circle about the axis, the openings 
for producing the printed design and the Spaces 
between them being progressively greater in 
length relative to the printed design from the 
axis to the periphery of the stencil, the in 
crease in the size of the design on the stencil 
on circles of which said axis is the center being 
proportionate to the distance between two cor 
responding radii of said circles; and means for 
feeding the material across the face of the stencil 
at one side of the axis on a line at right angles 
to a radial line of the stencil; and means for 
contacting the material with Said stencil only On 
said radial line. 

EO MORGAN. 
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