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M AGNETIC PRINTING CYLINDER 

BACKGROUND OF THE INVENTION 

There are numerous permanently magnetized cylin 
ders in use which are used to hold ?exible printing 
blankets, plates, or the like, which contain magnetic 
material. The main problems with these presently used 
cylinders are their complex mechanical configurations 
and the elaborate techniques which are required to as 
semble such cylinders and particularly their permanent 
magnets whereby these cylinders are comparatively ex 
pensive. Further, these present cylinders do not pro 
vide optimum performance. 

SUMMARY 

This invention provides an improved permanently 
magnetized cylinder particularly adapted for holding 
associated structures such as printing blankets, plates, 
and the like, which contain magnetic material. The cyl 
inder utilizes compressible resilient permanent magnet 
means de?ned by permanent magnets embedded in an 
elastomeric material and each of the permanent mag 
net means is held in a compressed condition in the 
completed cylinder and within associated retaining 
means so that surfaces thereof are in intimate contact 
with associated magnetic rings de?ning pole pieces of 
the cylinder to thereby de?ne a cylinder which pro 
vides improved performance. In addition, the com 
pressed condition of such permanent magnet means as 
sures they are more ?rmly held by friction within asso 
ciated retaining means. - 

Other details, uses, and advantages of this invention 
will be readily apparent from the exemplary embodi 
ments thereof presented in the following speci?cation, 
claims, and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS‘ 

The accompanying drawings show present preferred 
embodiments of this invention, in which 
FIG. 1 is a perspective view illustrating one exem— 

plary embodiment of a magnetized cylinder of this in 
vention; 
FIG. 2 is a view of the cylinder of FIG. 1 with parts 

in cross section, parts broken away, and parts exploded 
from the main assembled cylinder; 
FIG. 3 is a view on the line 3-—3 of FIG. 2; 
FIG. 4 is an enlarged view with parts broken away 

taken essentially on the line 4—4 of FIG. 3 and particu 
larly illustrating the thickness in an axial‘direction of 
uncompressed permanent magnet means or construc 
tions comprising the cylinder prior to finally assembling 
such cylinder; . ‘ 

FIG. 5 is a view with parts in cross ‘section, parts in 
elevation, and parts broken away illustrating the man 
ner in which the compressible magnet constructions 
are axially compressed and held in their assembled 
compressed relation to de?ne the cylinder of FIG. 1; 
FIG. 6 is an enlarged, fragmentary, cross-sectional 

view illustrating the compressed permanent magnet 
constructions held in the retaining means of associated 
annular members and against associated rings made of 
a magnetic material and also illustrating the manner in 
which the rings de?ne pole pieces; ' 
FIG. 7 is a view with parts in cross section, parts in 

elevation, and parts broken away particularly illustrat 
ing another exemplary embodiment of a cylinder of this 
invention; 
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2 
FIG. 8 is a fragmentary view similar to the upper por 

tion of FIG. 3 and particularly illustrating another em 
bodiment of annular members and permanent magnetv 
constructions comprising the cylinder of FIG. 7; 
FIG. 9 is a view similar to FIG. 4 particularly illustrat 

ing the relative positions of annular members of FIG. 
8 with their compressible magnet constructions assem 
bled in an alternating manner with magnetized rings 
prior to compressing the assembly together to de?ne 
the completed cylinder'of FIG. 7; and - 
FIG. 10 is a view similar to FIG. 6 showing the annu 

lar members and compressible magnet constructions 
illustrated in FIG. 9. 

DESCRIPTION OF ILLUSTRATED 
EMBODIMENTS 

Reference is now made to FIG. 1 of the drawings 
wherein one exemplary embodiment of a permanently 
magnetized cylinder of this invention is illustrated and 
designated generally by the reference numeral 20.'The 
cylinder 20 is particularly adapted to hold a flexible 
printing blanket, printing plates, or the like, which ei 
ther contain magnetic particles or are made from mag 
netic materials and the cylinder has a plurality of pole 
pieces or spacer rings 21 made of a magnetic material 
which are arranged alternately with a plurality of annu 
lar members 22, made of a non-magnetic material, 
which carry permanent magnet means in a manner to 
be subsequently described. The construction of the cyl 
inder and arrangement of the permanent magnet means 
are such that the rings or pole pieces 21 provided along 
the length of the cylinder have alternating polarities to 
thereby provide a high strength external magnetic ?eld 
which is capable of supporting articles such as the mag 
netized plates, blankets, etc., mentioned previously. 
As seen particularly in'FIG. 2 of the drawings, the 

cylinder 20 comprises an elongated central support 23 
which is made of a non-magnetic material and has a 
longitudinal axis 24 which de?nes the longitudinal axis 
of the cylinder 20. Support 23 is in the form of a shaft 
like support or core and has externally threaded por 
tions 25 at opposite ends thereof. The support 23 also 
has a hub portion 26 of substantially frustoconical con 
?guration and the hub 26 has a right circular cylindri 
cal shaft 27 extending outwardly therefrom. 
The support 23 with its hub 26 and supporting shaft 

27 of this example are illustrated as being made from 
a single piece of material; however, it will be appreci 
ated that the hub 26 and shaft 27 may be made sepa 
rately or as an assembly and fixed to the main portion 
of the shaft 23 using any suitable technique. 
The annular members 22 comprising the cylinder 20 

are carried concentrically around the support 23 and 
each of the annular members 22 has a right circular cy 
lindrical outer surface and retaining means therein in 
dicated generally by the reference numeral 30 and such 
retaining means are particularly adapted to retain a 
plurality of compressible resilient permanent magnet 
means or constructions which will hereinafter be sim 
ply referred to as magnet constructions 31. Each mag 
net construction 31 also has a rubberlike elastic char 
acter and may be made by permanent magnets such as 
permanently magnetized particles embedded in an elas 
tomeric matrix. 
As seen particularly in FIG. 4, each annular member 

22 has a substantially T-shaped cross-sectional con?gu 
ration de?ned by a vertical leg 32 which is arranged 
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perpendicular to the axis 24 of the completed cylinder 
20 and a horizontal arm 33 adjoining the top of such leg 
which is arranged substantially parallel to the axis 24. 
The horizontal arm 33 has a pair of inside right circular 
cylindrical surfaces 34 arranged on opposite sides of 
the vertical leg 32 and the leg 32 has a pair of parallel 
surfaces 35 defining its opposite sides. Each surface 34 
de?nes circumferential retaining means for an associ 
ated magnet construction 31 and cooperates with an 
associated surface 35 of vertical leg 32 to hold a mag 
net construction 31 nested therein in position adjoining 
an associated ring 21. 
Each magnet construction 31 is in the form of an an 

nular disc-like member having a pair of opposed paral 
lel planar surfaces 36 and an outer cylindrical surface 
38. Each magnet construction 31 is supported within 
the retaining means of an annular member 22 de?ned 
by surfaces 34 and 35 with one of its surfaces 36 against 
a surface 35 and its surface 38 frictionally held against 
surface 34. The arm 33 of annular member 22 has a di 
mension 37 parallel to its vertical leg 32 which is a 
small fractional part of the height of the leg 32 whereby 
the disc-like magnet constructions 31 are arranged 
closely adjacent the outside cylindrical surface of the 
rings or pole pieces 21 and, thus, closely adjacent the 
outside cylindrical surface of the cylinder 20. 
The rings 21 are in the form of annular rings having 

a right circular cylindrical outside surface which corre 
sponds to the outside surface of the annular members 
22. The rings 21 also have opposed parallel surfaces 40 
which in the assembled cylinder are arranged perpen 
dicular to the longitudinal axis 24. 
As indicated earlier, the magnet constructions 31 are 

compressible and resilient and have rubberlike proper 
ties whereby each magnet construction may be com 
pressed radially inwardly so that its circumferential sur 
face 38 is retained by an associated cylindrical surface 
34 and held solely by friction. Each magnet construc 
tion also has an axial thickness as measured along the 
longitudinal axis 24 which is greater than the corre 
sponding dimension of its associated circumferential 
retaining surface 34 by an amount indicated at 41 in 
FIG. 4 with the cylinder 20 unassembled and, hence, 
with the magnet construction 31 in a relaxed or uncom 
pressed condition in the axial direction. 
Once the cylinder 20 is assembled, in a manner to be 

subsequently described, each magnet construction 31 
is compressed axially which produces two important 
results. First, axial compression causes some radially 
outward expansion against the associated right circular 
cylindrical surface 34 to assure that the magnet con 
struction is held more firmly in position. Second, axial 
compression assures intimate contact between an outer 
surface 36 of magnet construction 31 and an annular 
planar surface 40 of an associated ring 21 to thereby 
provide an optimum magnetic connection or contact 
and thus assure that the rings or pole pieces 21 produce 
magnetic lines of force of optimum strength. 
As seen in FIGS. 1, 2, and 5, the cylinder 20 has a 

pair of end plates 43 each of which is adapted to engage 
an outermost ring 21. Each end plate 43 has a recessed 
substantially frustoconical inside surface 44, the pur 
pose of which will be apparent from the subsequent de 
scription. A threaded nut 45 is provided and has 
threads 46 which are adapted to threadedly engage an 
associated threaded portion 25 of support 23 and the 
nut 45 has a cooperating outside frustoconical surface 
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4 
47 which is particularly adapted to engage a frustoconi 
cal inside surface 44 of an end plate 43 and hold the 
plate ?rmly in position on the central support 23. 
Thus, it is seen that the cylinder 20 is de?ned by an 

nular members 22 which carry magnet constructions 
31 to de?ne what may be referred to as annular assem 
blies 50. The assemblies 50 are alternated with rings 21 
along the support 23 and are held with the magnet con 
structions axially compressed and in sandwiched rela 
tion between end plates 43 which are in turn held in po 
sition by the nuts 45 threadedly engaging opposite ends 
of the support 23. 
Having described the detailed component parts com 

prising the cylinder 20, a brief detailed description will 
now be made of the method in which the cylinder 24) 
may be made or assembled with optimum simplicity 
and without requiring complex holding ?xtures, assem 
bly techniques, or additional assembly materials, such 
as adhesives, or the like. In particular, a nut 45 is 
threaded in position over a threaded end portion 25 of 
the elongated central support 23 and an end plate is 
placed concentrically therearound so that the frusto 
conical surface 44 of such end plate engages and is suit 
ably centered in position by the outside frustoconical 
surface 47 of nut 45. The support 23 with its threaded 
nut 45 and end plate 43 is preferably placed on a simple 
conventional ?xture, not shown, which is, in turn, sup 
ported on a horizontal platen or worktable of a conven 
tional press, not shown, so that the support 23 extends 
vertically. - 

The annular assemblies 50 (each comprised of mem 
ber 22 and magnet constructions 31) are then stacked 
alternately with rings 21 along the full length of the 
support 23. Once the outermost or top ring 21 is 
stacked in position, the opposite end plate 43 is placed 
on such ring and force is applied by the press acting 
against suitable bearing blocks, designated by arrows 
51 in FIG. 5, to thereby axially compress the members 
22 and rings 21 against each other. However, as indi 
cated earlier, each magnet construction 31 initially has 
a thickness which extends outwardly of a member 22 
by a distance as indicated at 41 in FIG. 4. Upon axially 
compressing the assemblies 50 and rings 21 the magnet 
constructions 31 are also compressed causing radial 
outward expansion thereof against their associated sur 
faces 34 as well as against the outside surface of the 
central support 23. This axial compressing also elimi~ 
nates the outward extensions of the magnet construc 
tions indicated at 41 to de?ne the compacted cylinder, 
as shown in FIG. 5, whereby each magnet construction 
31 in its axially compressed condition constantly urges 
against its associated ring 21 and is in intimate contact 
therewith to assure optimum magnetic contact. With 
the members 21 and 50 urged together by blocks 51, 
the opposite threaded nut 45 is threaded from the dot 
ted line position illustrated M52 in FIG. 5 to the illus 
trated solid line position to thereby de?ne the com~ 
pleted cylinder. 

In the assembled magnetic cylinder 20 it will be seen 
that the magnet constructions 31 are supported and re 
tained within their associated annular members 22 with 
their north and south poles essentially as shown in FIG. 
6 of the drawings. This arrangement of the poles of the 
magnet constructions 31 assures that the rings or pole 
pieces 21 have alternating polarity along the length of 
the cylinder as indicated by the alternating north and 
south poles. Further, the external lines of magnetic 
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force are provided as illustrated at 53 whereby the 
magnetic field surrounding the cylinder 20 is particu 
larly adapted to hold associated articles such as mag 
netic blankets ?rmly thereagainst without requiring ad 
ditional support. 
Another exemplary embodiment of this invention is 

illustrated in FIGS. 7-10 of the drawings. The cylinder 
illustrated in FIGS. 7-10 is very similar to the cylinder 
20; therefore, such cylinder will be designated gener 
ally by the reference numeral 20A and parts of the cyl 
inder 20A which are similar to corresponding parts of 
the cylinder 20 will be designated by the same refer 
ence numeral as in the cylinder 20 also followed by the 
letter designation A and not described again. Only 
those component parts which are substantially different 
from the corresponding parts of the cylinder 20v will be 
designated by a new reference numeral also followed 
by the letter designation A and described in detail. 
The cylinder 20A also has an elongated central sup 

port 23A which has an integral hub portion 26A and a 
supporting shaft 27A. The cylinder 20A also has oppo 
sitely arranged end plates 43A and threaded nuts 45A 
and includes a plurality of rings 21A arranged alter 
nately with annular members 55A. As seen in FIG. 8, 
each annular member 55A has retaining means also in 
dicated generally by the reference numeral 30A and in 
this example such retaining means is in the form of a 
plurality of cutouts 56A. Each cutout 56A de?nes a pc 
ripheral wall or surface 57A and each annular member 
55A has a substantially uniform thickness as indicated 
at 60A in FIG. 9. I , 

The cylinder 20A also has a plurality of compressible 
permanent magnet means or constructions also de?ned 
by permanent magnets embedded in an elastomeric 
material and such compressible magnet constructions 
are identical in composition to the magnet construc 
tions 31 except for the shape thereof; however, to avoid 
confusion, such magnet constructions will be desig 
nated by the reference-numeral?lA. The magnet con 
structions 61A ‘have a peripheraloutline which corre 
sponds to the peripheral outline of the peripheral wall 
57A and each magnet construction 61A is sized so that 
it requires slight inward compression in order to install 
such magnet construction within an associated cutout 
56A with the peripheral surface thereof against periph 
eral wall 57A whereby each magnet construction 61A 
is held solely by friction. Each annular member 55A 
has a plurality of magnet constructions 61A installed 
therein and corresponding in number to its cutouts 56A 
to de?ne an assembly 50A.‘ 
The magnet constructions 61A are ‘in the form of 

solid disc-like members having opposed planar parallel 
surfaces 62A and the axial dimension or thickness of 
each member as measured in a direction parallel to the 
longitudinal axis 24A of cylinder 20A is such that each 
magnet construction 61A extends outwardly of one 
side of its associated annular member 55A by a dis 
tance 41A which may be compared to the distance 41 
that each magnet construction 31 extends outwardly 
from a side of an associatedannular member 22. Thus, 
each magnet construction 61A has a corresponding un 
compressed thickness indicated at 63A which is greater 
than the thickness 60A of its associated annular mem 
ber 55A and each magnet construction 61A extends 
completely axially through an associated cutout open 
ing 56Av ' 
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The cylinder 20A with its rings 21A, assemblies 50A 
and other components is assembled in a similar manner 
as described in connection with the cylinder 20 and 
particularly the illustration and description associated 
with the FIG. 5 presentation whereupon axial forces 
are applied in a conventional press using bearing blocks 
similar to the bearing blocks 51. The application of 
axial forces causes each permanent magnet construc 
tion 61A to be compressed axially essentially from its 
uncompressed thickness illustrated in’ FIG. 9 to the 
compressed condition illustrated in FIG. 10. 
Thus, each magnet construction 61A is placed in inti 

mate contact against associated ring spacers 21A to 
provide optimum magnetic contact. In addition, each 
compressed magnet construction is also urged more 
firmly against its associated peripheral retaining wall 
57A. 
The completed magnetic cylinder-20A will also have 

its magnet constructions 61A arranged with the north 
and south poles thereof as shown in FIG. 10. Thus the 
rings 21A along the length of the cylinder 20A will 
have alternating polarity and are indicated as alternat— 
ing north and south poles. 
The central supports 23 and 23A of exemplary cylin 

ders 20 and 20A respectively are made of non~ 
magnetic materials. However, it will be appreciated 
that such supports may be made of any suitable mate 
rial known in the art. Further, should such supports be 
made of a magnetic material each would be surrounded 
by a suitable isolator sleeve in accordance with stan 
dard practice. 
The end plates for each cylinder 20 or 20A may be 

attached to the central support using any suitable 
means known in the art. For example, an annular end 
plate similar to the end plates illustrated may be thread 
edly fastened directly to an associated threaded end 
portion of the central support whereupon another 
member or assembly comprised of a hub portion and 
supporting shaft may be suitably fixed to the threadedly 
fastened end plate- 3 
The various annular members 22 and 55A may be 

made utilizing any suitable manufacturing technique 
and/or material. Further, in the case of member 55A, 
the cutouts may be provided by punching, drilling, 
stamping, or other suitable process depending upon the 
application. 
The compressible magnet constructions 31 and 61A 

need not necessarily have peripheral outlines as shown 
but may have any suitable peripheral outline. For ex 
ample, each construction 6lA may have either a non 
circular outline as shown or a circular outline; how 
ever, regardless of their physical con?gurations, mag 
net constructions 31 and 61A are made of permanent 

. magnets embedded in an elastic-like or resilient elasto 
meric matrix and the magnet constructions may be 
compressed without impairing their magnetic proper 
ties. In particular, any suitable elastomer may be used 
for this purpose including natural rubber, synthetic 
rubber, or an elastomeric material in the form of a high 
molecular weight organic plastic material. ' 
Each magnet construction 31 is shown extending out 

wardly from a side of an associated annular member by 
a distance 41 and each magnet construction 61A is 
shown extending outwardly from opposite sides of its 
associated annular member 55A by distances 41A. The 
distances 41 and 41A are shown in an exaggerated 
manner to highlight the fact that the magnet construc 
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tions are compressed axially to assure intimate contact 
with their associated magnetized rings. 
The actual distance that a magnet construction ex 

tends outwardly of a side of an associated annular 
member would be generally of the order of a few thou 
sandths of an inch ranging between one and ten thou 
sandths. In one application of this invention, the dimen 
sion 41A associated with a magnet construction 61A 
was two thousandths of an inch. 
One example of a resilient compressible permanent 

magnet construction which may be used to define mag 
net constructions 31, 61A, and similar constructions is 
sold by the 3M Company of St. Paul, Minn., and is sold 
under the trade name of Plastiform and employs a ma 
terial such as barium ferrite in an elastomeric matrix 
comprised of rubber to de?ne a permanent magnet 
construction of the character described above. 
While present exemplary embodiments of this inven 

tion, and methods of practicing the same, have been il 
lustrated and described, it will be recognized that this 
invention may be otherwise variously embodied and 
practiced within the scope of the following claims. 
We claim: 
1. A magnetized cylinder comprising, an elongated 

central support, a plurality of annular members made 
of non-magnetic material and carried concentrically 
around said support, each of said annular members 
having an outer cylindrical surface and retaining means 
therein, a plurality of rubberlike compressible penna 
nent magnet means de?ned by permanent magnets em 
bedded in an elastomeric matrix, each of said penna 
nent magnet means being in an axially compressed con 
dition so that its axial dimension is less than its corre 
sponding axial dimension in an uncompressed condi 
tion, and a plurality of rings made of a magnetic mate 
rial, said rings being supported alternately with said an 
nular members along said support, said permanent 
magnet means being held within associated retaining 
means and with the poles of the magnet means ar 
ranged against an associated ring having like polarity so 
that said rings de?ne pole pieces of alternating polarity 
along the length of said cylinder. 

2. A cylinder as set forth in claim 1 in which each of 
said annular members has a plurality of cutouts therein 
de?ning a peripheral wall which retains an associated 
permanent magnet means therewithin. 

3. A cylinder as set forth in claim 2 in which each of 
said cutouts extends completely through its associated 
annular member and is arranged in close proximity to 
the peripheral outside surface thereof. 

4. A cylinder as set forth in claim 1 in which said cen-v 
tral support has a longitudinal axis which de?nes the 
longitudinal axis of said cylinder, each of said annular 
members has a substantially T-shaped cross-sectional 
configuration with the vertical leg of the T being ar 
ranged perpendicular to said axis and the horizontal 
arm thereof being arranged parallel to said axis with the 
inside cylindrical surface of said arm arranged to one 
side of said leg de?ning circumferential retaining 
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8 
means for an associated permanent magnet means. 

5. A cylinder as set forth in claim 4 in which each of 
said permanent magnet means comprises an annular 
disc-like member having its peripheral surface retained 
by an associated circumferential retaining means and 
having a pair of opposed parallel planar surfaces with 
the entire area of one of said planar surfaces yieldingly 
compressed against an associated ring. 

6. A cylinder as set forth in claim 4 inv which the arm 
of each T-shaped annular member has a dimension par 
allel to its leg which is a small fractional part of the 
height of said leg. 

7. A cylinder as set'forth in claim 3 in which said cut 
outs are angularly spaced apart substantially equal an 
gular increments. 

8. A cylinder as set forth in claim 1 in which each 
permanent magnet means is frictionally held within an 
associated retaining means, each permanent magnet 
means being held axially compressed by at least one as 
sociated ring and thus in intimate contact thereagainst 
to assure the _ provision of magnetic lines of force 
around said cylinder having optimum strength. 

9. A cylinder as set forth in claim 8 in which each of 
said permanent magnet means has a pair of opposed 
parallel annular planar surfaces one of which has its en 
tire surface area yieldingly compressed against said one 
associated ring. ‘ ' 

10. A cylinder as set forth in claim 1 in which each 
permanent magnet means is frictionally held within an 
associated retaining means, each permanent magnet 
means being held axially compressed in sandwiched re 
lation between a pair of associated rings and thus in in 
timate contact thereagainst to assure the provision of 
magnetic lines of force around said cylinder having op 
timum strength. 

11. A cylinder as set forth in'claim 10 in which each 
of said annular members has a uniform thickness 
throughout and each permanent magnet. means com 
prises a polygonal disc-like member having a pair of op 
posed parallel planar surfaces with the entire areas of 
said planar‘ surfaces yieldingly compressed between 
said pair of rings. 

12. A cylinder as set forth in claim 1 in which said 
elastomeric matrix comprising each permanent magnet 
means comprises a high molecular weight organic plas 
tic material. _ 

13. A cylinder as set forth in claim 1 in which each 
of said compressible permanent magnet means is com 
pressed within an associated retaining means and fric 
tionally held in position by the tendency of the prema 
nent magnet means to return to its uncompressed con 
dition. 

14. A cylinder as set forth in claim 1 in which each I 
permanent magnet means in its axially compressed 
condition has an axial dimension which is several thou 
sandths of an inch less than its corresponding axial di 
mension in an uncompressed condition. 

it 4‘ * 1i it 


