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This invention relates to an apparatus for treating sheet 
material, particularly for printing textile fabrics and the 
like and comprises a roller which is urged by magnetic 
forces against the material to be treated and which is 
moved relative to same in rolling contact therewith. 

In a known apparatus of this kind, the roller for treat 
ing a web of material is forced against the latter by a 
magnet which is disposed on the opposite side of the 
web. 
When it is desired to treat a material of greater thick 

ness, e.g., to print a carpet web or the like, the distance 
between the surface of the magnet and the magnetically 
attracted doctor roller is so large that the magnetic ?ux 
densities normally available will not result in a su?ici 
ently high contact pressure. 
To eliminate this disadvantage it is proposed accord 

ing to the invention to provide the roller with at least 
two axially spaced portions which constitute magnetic 
poles and to provide magnetic means having magnetic 
poles each of which is closely spaced over a like magnetic 
pole of said roll. 
The magnets having magnetic poles closely spaced over 

like magnetic poles of the doctor roller give rise to a re 
pelling force urging the cylinder against the material to 
be treated. 

In order to ensure that the magnetic poles of the doc 
tor roller will be constantly maintained exactly under the 
magnetic poles of the magnets, guide means may be pro 
vided at the ends of the roller or, where the roller is en 
tirely freely arranged, the magnetic poles of the repelling 
magnets disposed over the roller may be shaped to sur 
round a portion of the periphery of the roller. Owing to 
this design of the magnetic poles of the repelling magnets, 
the doctor roller is surrounded by repelling forces so that 
its longitudinal axis will always lie exactly under the re 
pelling magnets. 
A doctor roller having magnetic magnetic poles may 

be provided by a provision of magnetic rollers known 
I per se. 

It has been found particularly suitable, however, to 
use a so~called magnetic rubber composition. In this 
case the particles of permanently magnetizable material 
embedded in rubber or another elastomer are given a 
permanent magnetization and annular magnetic poles are 
obtained on the surface of the roller. 
The sheet material to be treated may be moved below 

the doctor roller or the latter may be moved over the 
sheet material held in position. In this case the repelling 
magnets are moved in the desired direction of movement 
of the doctor roller and entrain the same while applying 
repelling forces thereon. Hence, the doctor roller is 
forced against the material to be treated and rolls along 
the same. The use of electromagnets enables an adjust 
ment of the contact pressure of the roller. 
A plurality of embodiments of the invention are shown 

by way of example on the drawing. 
FIGS. 1 and 2, respectively, are longitudinal sectional 

views showing two embodiments of the invention. 
FIG. 3 illustrates a modi?cation of FIG. 2 in a frag 

mentary sectional perspective view taken on a line corre 
sponding to line A—A of FIG. 2. 
FIG. 4 is a fragmentary transverse sectional view illus 

trating another modi?cation. 
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In all ?gures of the drawing, like reference characters 
indicate like parts. 
The sheet material 1 lying on a base 21 is treated by a 

roller, which is indicated at 2 in FIG. 1 and may consist 
of a doctor roller, which causes the material 1 to be 
printed under control of a stencil 11. 

In the embodiment shown in FIG. 1 the roller 2 con 
sists of a bar magnet having opposite end portions, which 
form a magnetic north pole N and a magnetic south pole 
S, respectively. A north pole N of a repelling magnet 3 
is closely spaced over the north pole N of the roller 2 
and a south pole S of a repelling magnet 4 is closely 
spaced over the south pole S of the roller 2. The closely 
spaced like poles exert a repelling force on the roller 2 
so that the latter is forced against the stencil 11. To pre 
vent the roller 2 from yielding laterally under the repel 
ling force, the roller 2 is formed at opposite ends with 
axial bearings 22 and two angular guide members 6 are 
provided on opposite ends of the roller 2.- Each of the 
guide members 6 has a horizontal portion extending into 
one of the bearings 22 and a vertical portion. Each of the 
repelling magnets 3 and 4 carries a retaining member ,5 
formed with a hole 23, through which the vertical por 
tion of one of the guide members 6 slidably extends. 
This arrangement enables a bodily movement of the roller 
2 relative to the magnets 3, 4 only in the direction of the 
repelling force. The magnets 3 and 4 may be secured to 
a frame or housing 10. For a treatment of the web of 
material 1, the latter may be moved under the roller 2 
or the roller 2 may be moved together with the magnets 
3 and 4 over the web of material 1. 
FIG. 2 shows an embodiment in which the roller 2" 

rolls on the material 1 without being supported in bear 
ings. The roller 2’ has axially spaced magnetic north 
poles 24 and magnetic south poles 25 in alternation. The 
magnetic members, which surround the core of the roller 
2’ and are axially spaced apart by non-magnetic portions. 
The peripheral surface of the roller 2’ is formed by a 
rubber covering 26. 

v The repelling magnets 3 and 4 are provided in a num 
ber corresponding to the magnetic north and south poles, 
respectively, of the roller 2’ and are carried by a frame 
10', which is guided at both ends in a direction transverse 
to the axis of the roller 2' by an angular guide surface 
31 of a rigid guide structure 32 secured to the base 21. 
This guide structure 32 is shown only at one end of the 
frame 10' but may obviously be duplicated at the other 
end. 
The repelling magnets 3 and 4 have pole pieces 7 pro 

viding magnetic poles closely spaced over like magnetic 
poles of the roller 2'. The pole pieces 7 form extensions 
which surround a portion of the peripheral surface of 
the roller 2' so that the roller 2’ is forced against the base 
21 without being able to yield laterally. The roller 2' will 
follow the movement of the magnets 3 and 4. 
FIG. 3 shows a modi?cation of the embodiment of 

FIG. 2. The roller 2" has a steel core 33 and a covering 
of magnetic rubber 27, which is magnetized in axially 
spaced zones to provide north poles 28 and south poles 29 
in alternation. In other respects, the arrangement is 
similar to that of FIG. 2. 

‘FIG. 4 shows a further modi?cation of the embodi 
ments illustratedin FIGS. 2 and 3. According to this 
modi?cation, the repelling magnets consist of electro 
magnets comprising eaoh a magnet core 8 which is sur 
rounded by the ma-gnetizing coil 9 and is formed or pro 
vided at one end with a pole piece 7' partly surrounding 
the roller 34. A rheostat 30 in series with the mag 
netizing coil 9 enables an adjustment of the repelling force 
exerted by ‘the electromagnet 8, 9 on the roller 34. The 
roller 34 may be formed like any of the rollers 2, 2' or 
2" of FIGS. 1 to 3.’ 
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The thickness of the rollers 2, 2', 2" or 34 and the 
form of the magnetic pole piece 7 may be determined 
in view of the material to be treated and the desired treat 
ment thereof. 
. Various modi?cations of the embodiments shown are 
within the scope of the invention. For instance, the 
retaining means formed in the embodiment of FIG. .1 by 
the guide means 5, 6 and in the embodiments of FIGS. 2 
to 4 ‘by the pole pieces 7 or 7' could be interchanged. 
Guide structure such as shown at 31, 32 in FIG. 2 could 
be provided in the embodiment of FIG. 1. The roller 
in the embodiment of FIG. 1 could be replaced by the 
roller 2' or 2" of FIGS. 2 and 3. The magnets 3 and 4 
in FIG. 1 could consist of electromagnets such as shown 
at 8, 9 in FIG. 4. Means other than the rheostat 30 in 
FIG. 4 may be provided to vary the energization of the 
electro-magnets 8, 9. The provision of magnetic north 
and south poles in alternation is desirable in many cases 
but may be replaced ‘by any other suitable arrangement 
of magnetic poles spaced in the axial direction of the 
roller provided that magnetic poles of the repelling magnet 
means are closely spaced over like magnetic poles of the 

roller. 
What is claimed is: 
1. Apparatus for treating sheet material, comprising 

a roller adapted to have rolling contact with the sheet ma 
terial, means for mounting the roller for free vertical 
movement, means urging the roller downwardly to have 
pressure contact with the material, said last-named means 
comprising repelling magnets, said roller comprising an 
elongated core and a plurality of magnetic members sur 
rounding said core, said magnetic members being axially 
spaced apart by non-magnetic members, said magnetic 
members providing spaced poles on the roller, said spaced 
poles on said roller being opposed by closely positioned 
poles of like polarity in repelling magnets thereabove said 
roller being held in spaced relation and out of substantial 
friction contact with said magnets by magnetic repulsion, 
and means for restricting the horizontal lateral and longi 
tudinal movement of said roller with respect to the mag 
nets so as to keep the respective like opposed poles in 
substantial vertical alignment. 

2. The invention as recited in claim 1, wherein said 
repelling magnets are laterally spaced, vertically extend 
ing magnets corresponding in number to the number of 
the magnetic members of the roller and respectively verti 
cally aligned therewith. ‘ 

3. The invention as de?ned in claim 2, wherein the 
lower end of said vertically extending magnets has hori 
zontally aligned curved recesses receiving said roller. 

4. Apparatus for treating sheet material which com 
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4 
prises a roller mounted to move relative to said material 
in rolling contact therewith and having at least two axial 
ly spaced pole portions constituting magnetic pole-s, said 
apparatus further comprising repelling magnetic means 
having repelling pole portions forming magnetic .poles, 
each of which is closely spaced over a magnetic pole of 
like polarity of said roller, and said roller having free 
vertical movement with respect to the magnetic poles of 
said magnetic means and held by said repelling force sub 
stantially out of friction contact therewith, said roller 
having a peripheral surface formed by magnetic rubber, 
which has axially spaced annular permanent magnetic 
po?tions forming said magnetic pole portions of said 
ro er. 

‘ 5. Apparatus for treating sheet material which com 
prises a roller mounted to move relative to said material 
in rolling contact therewith and having at least two axially 
spaced pole portion-s constituting magnetic poles, said ap 
paratus further comprising repelling magnetic means hav 
ing repelling .pole portions forming magnetic poles, each 
of which is closely spaced over a magnetic pole of like 
polarity of said roller, and said roller having free vertical 
movement with respect to the magnetic poles of said 
magnetic means and held by said repelling force sub 
stantially out of friction contact therewith, a frame struc 
ture carrying said repelling magnetic means, a support 

‘having a top surface disposed under said roller and 
adapted to receive said material to be treated, and a guide 
structure ?xed to said support and in guiding engagement 
with said frame structure to guide the same relative to said 
support in a horizontal direction normal to the axis of 
said roller. 
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