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The presentinvention relates to a cyindrical Screen 
printingsystem, and it particularly Irelatesto a procedure 
and apparatus for applying paint, adhesive and other 
viscous or Iiquid materials to sheet materials such as 
textile fabrics, paper, plastic film, or the like. 

It is among the objects of the present invention to pro 
wide a novel printing procedure, and particularly a Screen 
printing procedure in Which a relatively thick WiscouS 
paint, adhesive, or other liquid may be applied to Woven 
or Knitted textile fabrics, plastic film, paper or other 
sheet materialsin desirable designs. 
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Another object is to provide a novel Screen printing 
system to be used in connection with fock printing which 
will enable the desired application of adhesive material in 
a predetermined design to a Sheet material Such as a 
woven or knitted fabric,paper orplastic material folowed 
by applying a fock to the inprinted Sheet material. 
Another object is to provide a screen printing pro 

cedure which Will enable application of a paint or ad 
hesive to sheet materials continuously with a minimum 
of hand labor and With relatively high Speed of produc 
tion and economy of machinery, labor and materials. 
A further objectis to prowide a novel cylindrical Screen 

arrangement in which the Screen desirably carries in its 
open mesh portions a pre-determined design and in Which 
aSSurance is had that Said design Will be accurately re 
produced upon the Sheet Imaterial without Smearing or 
spreading in the pre-determined areas. . 

Still further objects and advantages Wil appear in the 
Imore detailed description Set forth below, it being under 
stood, however, that this more detailed description is 
given by Way ofillustration and explanation only and not 
by Way of Ilinitation, Since Various changes therein may 
be made by those Skilled in the art without departing 
from the Scope and spirit of the present invention. 
In accompishing the above objects, it has been found 

Imost Satisfactory to prepare the design in the following 
I13IIller; \ 

The design is firstlaid out on a Sheet of paper. Then 
the design is transferred from the sheet of paper upon 
which it is originally made to a transparent thin film 
haVing a tranSparent Ipaper backing, by a cutting pro 
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cedure So that the thin plastic transparent film carried 
by the backing paper Will be cut out at places corre 
Spondingto the original drawing of the design. This thin 
plastic film is then Separated from the paper backing 
after cutting out and applying to a fiat woven screen 
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mesh, with the Iresult that the uncut portions of the . 
plastic film . Will block of the background of mesh 
Whereas the cut-out portions Will eXpose the portions of 
the mesh through Which the design is to be applied to the 
fabric. At this stage the mesh and film applied thereto 
arein fiat condition. 
Then the woven wire mesh is 1aid on a fiat Sponge - 

rubber pad to the Surface of which has been applied a 
thick layer offinely dividedichalk. 
The resist or Soap Solution is then applied to the screen 

carrying the cut-out plastic film with the result that this 
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Iresist will pass through the soak itself upon and fill up 
the interstices of the screen where the plastic film has 
been cut out, With the balance of the resist or soap Solu 
tion Sinking into and being taken Tup by the absorbent 
chalk, Then the metal Screen is lifted from the chalk 
and sponge rubber base and the cut-out protective film is 
removed and the screenis thenthoroughly lacquered with 
a Water resistant lacquer. - - 

This lacquer should also be resistant to the paint, ad 
hesive or other material which is to be applied to the 
fabric or Sheet material through the screen. 

This varnish or 1acquer will fill up al the interstices 
of the screen except those which have aliready been filled 
up or covered by the resist or Soap solution. The Screen 
in this condition is then Irolled into a cylinder and its 
Imeeting edges are permanently connected together While 
the ends of the cyinder are welded or soldered on to 
Cyindrical Irings desirably angular in cross section. This 
Cyindrical Screen is then mounted in a printing mecha 
mismand it rols freely upon a lower driven roller with 
the fabric passing between the upper screen roler and 
thelower driven Iroller. -- - 
The cylindrical Screen is desirably Iongitudinally ten 

Sioned or eXtended by Spring pressed roller members 
which act against the end Irings and hold the cylinder out 
in the direction of its central axis. These Irollers are de 
sirably positioned adjacent the point of contact of the 
cyindrical Screen With the fabric and with the Iower 
driving roler. - 
At the Same time the two pressure Irolers are applied 

to the cyinder at the sides Which are substantially above 
the Center So asto press the Screen cyinder down against 
the loWer Iroller. - - · -- 

The viscous paint or adhesive is then placed interiorly 
of the cyinder and there is prowided a doctor blade 
with a lower cold Irolled Steel rod forming the contact 
against the interior of the cylinder Screen and formingone 
Side of the paint or adhesive receptacle. The other side 
isformed by a curved throWikinife. 

It has been found that the tensioned Screen Iroller in 
spite of its fiexibity when interiorly and longitudinally 
tensioned Will accurately Ireproduce upon the fabric the 
pre-determined deSigns Without Smearing, Irunning or dis 
tortion, and that a very Ilarge number of reproductions 
Imay be obitained at a relatively high rate of production. 
With the foregoing and other objects in view the in 

vention consists of the nowel construction, combination 
and arrangement of parts ashereinafter more Specifically 
described, and illustrated in the accompanying drawings, 
wherein is shown an embodiment of the invention, but it 
is to be understood that changes, variations and modifi 
cations can be resorted to which fall within the scope of 
the claimshereunto appended. · 
In the drawings wherein 1ike reference characters 

denote correSponding parts throughout the Several views: 
Fig. 1 is a diagrammatic fragmentary view of a typical 

flower design as applied to a paper original. 
Fig. 2 is a Similar fragnentary view of a portion of a 

transparent paper backing carrying a facing of a thin 
plastic film. - , - - - 

Fig. 3 is a diagrammatic fragmentary view showing 
the double transparent Sheet of IFig. 2 applied to the 
Sheet of Fig. 1 With one of the fower designs cut out 
upon the transparent plastic fim facing of Fig. 2. 

Fig. 4 is a fragmentary plan view similar to Fig. 3 but 
Showing the plastic film Which has now been cut out with 
the design of Fig. 1 applied to a key screen of woven silk. 

Fig. 5 is a fragmentary transverse sectional view of 
a Sponge rubber base covered With chalk carrying a 
metal Screen upon Which has been superimposed the key 
SCreen consisting of a Woven sik mesh with a cut out 
plastic film. ...... 
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Fig. 6 shows the metal screen With the resist applied 
thereto. 

Fig. 7 is a transverse vertical sectional view upon the 
1ine 7-7 of Fig. 6.showing the Superimposed resist Solu 
tion as applied to the fiat metal Screen. 

Fig. 8 is a fragmentary transverse Sectional View Simi 
lar to Fig. 7 showing the lacquer applied to the Screen 
and over the resist or Soap Solution. 

Fig. 9 is a front perspective view Showing the Screen 
after it has been Welded and Soldered and formed into 
cylindrical Shape and attached to the end IringS. 

Fig. 10 is a side elevational View Showing the cylindri 
cal screen in end elevation mounted in a printing ma 
chine. 

Fig. 11 is a transverse oblique Sectional view Upon 
the line 11-11 of Fig. 10 upon an enlarged Scale as 
compared to IFig. 10. - 

Fig. 12 is a transverse Sectional view upon the line 
12-12 of Fig. 10 upon an enlarged Scaleas compared to 
Fig. 10. 

Fig. 13 isa vertical Sectional view upon the line 13-13 
of Fig. 12. - 

Fig. 14 is a diagrammatic vertical transverse Sectional 
view Showing the doctor blade and the throw blade 
holding the viscous paint or adhesive in position within 
the hollow cylindrical Screen. 

Referring to Figs. 1 to 7 the drawing is first made 
Iupon a Sheet of paper 10. As indicated in Fig. 1, the 
design may consist of the flowers 11, or any other typical 
Scrolling or flowers or large dimensional design. 
In IFig. 2 there is Shown a thin plastic film 12 which is 

transparent having a transparent Supporting backing 13, 
which may be of a thin sheet of treated paper. The 
double Sheet of Fig. 2 is then applied to the sheet of 
Fig. 1 to give the structure of Fig. 3. 
In Fig. 3 the thin plastic film 12 which is to be cut 

out is on top and above the Sheet of paper 10 carrying 
the design. The designs 11 Will be Wisible through the 
transparent film 12 and the paper 13, and they may be 
directily cut out with a knife as is indicated for example 
at 14. This this plastic film 12 which has been now 
cut outat 14 is then applied to a finely Woven Silk Screen 
which may be woven of a cellulose acetate rayon, which 
acetate rayon may be Subsequently Subject to diSSolution 
in an organic Solvent Solution. The mesh of the acetate 
silk screen 15 may vary from 60 to 100 mesh although 
coarser meshes of 40 to 60 may also be employed. The 
plastic film 12 is Suitably anchored to the Woven acetate 
screen after removal from the paper backing, 13. 
Then there is prepared a Sponge rubber bed 16, as 

shown in Fig. 5, Which is covered With a layer of chalk, 
17. 
Upon the layer of chalk 17there ispositioned a Woven 

metal Screen 18 Which may be of Monel material or 
other resistant metallic material. Although the Screen 
Imay widely vary in dimension and Size, it has been 
found most satisfactory to use a 60 mesh Screen, but the 
mesh can conveniently Vary from 30 to 100 mesh. 
Upon this metal screen 18, which has been laidin fiat 

condition upon the chalk covered Sponge rubber base 
16-17, is positioned the key Screen as Shown in Fig. 4, 
consisting of the Silk mesh 15 With the plastic facing. 12, 
having the cut out designs 14. - 
Then a Iresist Colution or concentrated Soap Solution 

is applied, as indicated by the arrow 19, Whichwil pass 
through the openings 14 and Cover, impregmate and Coat 
the eXposed portions of the Screen.at 20 to forn a layer 
of Water Soluble resist material as indicated at 21 in 
Figs. 6 and 7. The open portion 20 of the Screen Will 
be thorough impregnated with the resist or Soap Solution 
21 and its interstices Will be Completely filled therewith. 
The Key screen 12-15 is shown Iremoved in Fig, 7. 
Then a Water insoluble lacquer. Which may be of the 

phenol fornaldehyde type or the vinyl lacquertypenay 
be applied to form a coating film as indicated in Fig: 8, 
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the screen 18 and also eXtending over and covering over 
the resist application 21. 
The Screen 18 is then formed into a cyinder as indi 

cated at A and its meeting edges are connected together 
as indicated at 24, and its ends 25 are Soldered to the 
cyindrical fiange 26 of the end Iring B. 
The end ring B has the vertical fiange 27 forming the 

end of the cylinder A. This cylinder then may be Sprayed 
With Water after the lacquer 22-23 has been hardened 
or baked if mecessary, This Spraying With Water Will 
break up and remove the resist 21 with the covering 
1acquer 23, which Will Ileave an open space in the area 20. 
The rest of the screen will be completely impregnated 

and covered by the residual Water-proof phenol formal 
dehyde or vinyl lacquer. 

If the key Screen backing of cellulose acetate Irayon 
is still in position it may also be removed by an organic 
solvent solution which Will not attack or Irenove the 
lacquer 22. 
In this condition the cyindrical screen Will onlypermit 

passage of the paint or adhesive to be applied to the 
fabricat the open areas 20 corresponding to the cut out 
portions 14 which in turn correspond to the flowers 11. 
The chalk facing 17 on the sponge rubber backing 16 
will prevent Spreading, Smearing or interruption of the 
design and will give a Sharpoutline to the portions of the 
Screen Where the resist 21 has been Iremoved. 
The fineness of the key Screen 15 and of the metal 

Screen 18 Will control the fineness of the design, but too 
fine a design will prevent passage of the thick viscous 
paint or adhesive on the fabric, Whereas too coarse a 
mesh 15 or 18 Will give a Iroughened edge efect. 

Referring to Fig. 10 there is shown the cylindrical 
Screen cyinder A With the end Irings B. These end Irings 
are held apart and the cylinder A is Stretched longitudinal 
ly as indicated by the double arrow C in Fig. 9 by the 
extender or tension Iroller System D. At the Same time 
the Screen cyinder A is pressed down against the lower 
pressure cylinder IE and against the fabric F by the con 
tact Spring preSSed Irollers G, Which are positioned above 
the center line or axis HI of the cylinder A. 
The doctor blade Jand the throw knife K Will Ikeep 

the paint IL in position to be applied through the open 
ings 20 in the Screen. The Screen cyinder A Will only 
be Supported upon the fabric Fand the lower cyinder 
E. The lower cylinder IE is mounted by the shafts 35 
upon the machine. The fabric Fin being imprinted and 
paSSing to the focking and drying chambers Will move in 
the direction as indicated by the arrow 36. 
The eXtender or tension Iroller system ID is Supported 

by the brackets 37 Which at 39 are connected orsupported 
upon the frane only of the machine. 
The upper ends 38 of the brackets 37 are threaded as 

indicated at 40 and they receive a threaded rod 41. 
This threaded rod is provided with a key Slot 42 and 

with theadjustment nuts 43 and 44. Sidingloosely upon 
the threaded Irod 41 is the colar 45 having the key 46. 
The Ikey 46 extends into and sides in the keyway 42. 
The collar is pressed by a coil Spring ring 47 which 

encircles the threaded Irod 41. The threaded rod 41 also 
carries the adjustable nut 48 which enables adjustment of 
the tension upon the Spring 47. 
The collar 45 has a projection 50 which carries the 

threaded stud 51. The stud has the bearing portion 52 
and an enlarged head 53 to fit into a recess 54 in the 
roller 55. The roller 55 rests against the inside face of 
the fiange 27 of the end Iring Band pulls the screen 18, 
as indicated by the arrow C. 
These rollers 55, as indicated in Fig. 10, may be ap 

plied at positions MI Which are about 45° from both the 
horizontal and vertical. 
This position may vary from 30 to 60° between the 

Vertical line 65 and the horizontal Iline 66, but 45° has 
been found to be preferred. 

--- 



2,906,201 
5 

In the pressure roller systems G, asshown in smal 
scale in Fig. 10 and in 1arge scale in Figs. 12 and 13, a 
horizontal bracket 67is mounted upon the machine. This 
bracket 67 is slotted, as indicated at 38, to receive the 
bolts 69. - 
The bolts 69 extend through the base plate 70 and the 

bottom plate 71 of the bearing structure 72. -- 
The bearing structure 72 carries the openings 73 which 

Ireceive the Shaft 74 of the rollers 75. 
The rolers 75 press against the screen, 18 at its place 

of attachment or Solderingtothelongitudinal fiange 26of 
the end Irings B. The bolts 69 assure alignment of the 
IpreSSure Irollers 75 in pressing against the end Irings B. 
The preSSure Irollers 75, as shown in IFig. 10, are ap 

Shaft 76 Which isencircled by the spiral spring 77. This 
Spring eXtends to the Iright, as Shown in Figs. 12 and 13, 
to encircle the threaded rod 78. The threaded rod 78 
Ireceives a nut 79 foradjusting the tension upon the spring 
77. The Irod 78 also receives the two muts 80 and 81 
Which adjust the position of the threaded rod in respect 
to the upright frame member 82. The frame member 
82 is mounted at 83 upon the bracket 67. 
The pressure rollers 75, as shown in Fig. 10, are ap 

plied at positions Nabout 35 to 45° above the horizontal 
and they tend topress the cyinder A downwardity as indi 
cated by the arrows 84. 

Interiorly Within the Screen cyinder A are the doctor 
blade Jand the throw knife K. The doctor blade has 
a stif plate of steel 95 extending longitudinally the full 
length thereof Which is Screwed at 96 to the steel rod 97. 
The steel rod 97 contacts the interior base of the cylin 
der A. 
The throw knife K consists of a curved blade of steel 

98 eXtending the ful Hength of the cyinder A with a 
mounting block 99. The mounting block 99 enables the 
Support of the throw knife K beyond the end of the 
cylinder A. 
The above System permits a reliable high speed method 

of Screen printing Viscous paints and liquids in designs 
of much greater width and length than otherwisepossible 
with ordinary fock printing procedures in which a 
perforated cyinderis utilized limiting the design to a plu 
rality of holes arranged in patterns. - 
The entire System, as Shown in IFigs. 1 to 14, is Very 

fiexible and permits a high Speed of production. 
As many changes could be Imade in the above cyindri 

Cal Screen printing System, and many Widely diferent em 
bodiments of this invention could be made Without de 
parting from the scope of the claims, it is intended that 

. all matter contained in the above description shall be 
interpreted as illustrative and mot in a limiting sense. 
Having now particularly described and ascertained the 

Imature of the invention, and in What manner the Same is 
to be performed, Whatis claimedis: 

1. Acyindrical Screen printingmachinehavinga Screen 
roller consisting of a tensioned Woven Wire mesh cyinder 
With the Imajor part thereof covered to leave an open 
design portion With end rings attached thereto, and a 
doctor blade and throw blade positioned in the interior 
thereof to maintain a pool of paint to be printed upon 
a fabric passing under Said roller, Said end Irings being 
of Iright angle cross section with one fiange ateach end 
extending circularly around the end of the cyinder and 
lying in a planetransverse to the axis of the cyinder and 
tensioning rollers Iriding on and against the inside face 
of Said fiange on each Side of and adjacent to Said pool 
and on each end of Said cyinder to stretch the lowerside 
of Said cylinder longitudinally in the direction of its axis. 

2. A cylindrical Screen printingmachine havingascreen 
roller consisting of a tensioned woven wiremesh cyinder 
With the major part thereof covered to leave an open de 
sign portion with end Irings attached thereto having trans 
verse end fianges, and a doctor blade and throw blade 
positioned in the interior thereof to maintain a pool of 
paint to beprinted upon afabric passingundersaid roler, 
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6 
said screen rolerhaving meanstoride on the inside face. 
9 te transwerse end fianges of said end rings adjacent 
the botton of Said cyinder and on each side and each 
end of Said cyindertomaintainitin longitudinaltension. 

3· Acyindrical screenprintingmachinehavingascreen 
oler.consisting of a tensioned woven wiremesh cyin 

der With the majorpart thereof covered to 1eave an open 
design portion With end rings attached thereto having 
tranSVerse endianges, and a doctor blade andthrowblade 
Positioned in the interior thereof to maintain a pool of Paint to be printed upon a fabricipassingundersaidiroler, 
Said screen roler beingprowidedwithendextensionmeans 
to Iride on the inside face of the transverse end fianges of 
Said end Irings adjacent the bottom of said cyinder and 
?n each Side and each end of Said cyinder to stretch said 
Cylinder out longitudinally. 

4. ACyindrical screen printingmachinehavinga screen 
Toller consisting of a tensioned woven wiremesh cyinder 
Wit the major part thereof covered to 1eave an open 
design portion With end rings attached thereto having 
tranSVerSe end fianges and a doctor blade and throw 
blade positioned in the interior thereof to maintain a pool 
of Paint to be printed upon a fabric passing under said 
Toller, Said end Irings being of angular cross-section and 
being provided with tension rollers to ride on the inside 
face of the transverse end fianges of said end rings ad 
jacent the botton of Said cyinder and on each side and 
each end of Said cyinder to cause extension of the ends 
of Said cyinder outwardly. 

5. Acyindricalscreen printingmachine havingascreen 
roller consisting of a tensioned woven wiremesh cyinder 
With the major part thereof covered to leave an open 
design portion With end rings attached thereto and a 
doctor blade and throw blade positioned in the interior 
thereof to maintain a pool of paint to be printed upon a 
fabric passing under Said roler, said doctor blade con 
Sisting of a hard metal rod pressing against the interior 
of the Cyinder formed by the metal screening, said end 
Irings being of right angle cross section with one fange 
at each end extending circularly around the end of the 
Cyinder and lying in a plane transverse to the axis of 
the cyinder and tensioning rollers riding on and against 
the inside face of Said fiange on each side of and ad 
jacent to Said pool and on each end of said cyinder to 
Stretch the 1owerside of said cylinder Iongitudinallyin the 
direction ofits axis. - 

6. Acyindrical Screenprintingmachinehavingascreen 
Toller consisting of a tensioned woven Wiremesh cylinder 
With the major part thereof covered to leave an open 
design portion With end rings attached thereto, and a 
doctor blade and throw blade positioned in the interior 
thereof to maintain a pool of paint to be printed upon a 
fabric passing under Said roller, and a lower roler con 
tacting the bottom of said screen roller and driving said 
SCreen Toller and means to press said screen roller down 
Wardly upon Said lower roller, said end rings being of 
right angle cross section with one fiange at each end 
eXtending circularly around the end of the cylinder and 
1ying in a plane transverse to the axis of the cyinder 
and tensioning Irollers Iriding on and against the inside 
face of Said fiange on each side of and adjacent to said 
Ipool and on each end of Said cylinder tostretch the Iower 
Side of Said cyinder longitudinally in the direction of 
its axis. 

7. In a teXtile fock printing machine, an open hollow 
Woven Wire mesh Screen cyinder carrying the printing 
fuid and having areas not to be printed blocked of and 
havingthe mesh open and unobstructedintheareas where 
printing is to take place to pernit passage of printing 
filuid through Said mesh, Said cylinder having end circular 
Irings of L-shaped cross section with the inward fianges 
of the L. directed perpendicularly inwardly toward the 
axis of the cyinder and the other second fianges being 
permanentlymounted on the inside ofterminal peripheral 
Iportions of the cyinders, pairs of smal rollers riding on 
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the outside of the other Second fianges at each end of 
the cylinder and at opposite sides of the cyinder above 
the axis of the cylinder, the axes of Said Irollers being 
parallel to the axis of the cyinder and Second pairs of 
Small rollers riding on the insides of the first-mentioned 
inward fianges at opposite sides of the cyinder and at 
both ends of the cylinder and below the axis of th 
cylinder. - 

8. The machine of claim 7, each of Said Irollers having . 
an adjustable coil Spring and a Screw adjustment therefor. 

9. The machine of claim 7, Said upper rollers being 
prowided With means to bias Said Irollers downwardiyand 
thereby bias Said cylinder downwardly and Said Iower 
rollers being provided With meansto tension said cylinder 
longitudinalyin the direction ofitsaxis, 
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