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To all whom it may concern:

Be it known that I, WiLLiam Lovg, a sub-
jecet of the King of Great Britain and Ireland,
residing at London, England, have invented
Limprovements in Cvlinders for Printing and
other Purposes, of which the following is a
specification.

This invention of improvements in cylin-
ders for printing, embossing, calendering and
other like operations involving rolling pres-
sure, has for its object to produce a cylinder
of this kind, supported by end journals,
which shall give a practically even pressure
at all points of its line of contact with an op-
posing eylinder or surface, or to resist a pres-
sure so applied, or so that two such eylinders
working together shall give practically equal
yressures or resistances at all points of their
(vn;:th notwithstanding variations in the
amount of pressure applied at their journals,
or conversely at their contacting surfaces,
and to secure these results notwithstanding
that the said eylinder may be of great length
proportionately toits diameter. ,

It also has for its object to make provision
for securing unequal resistances or pressures
in such a evlinder as may be desire(?

For these purposes a cylinder according to
the present invention is constructed as fol-
lows:--Upon a central axle or shaft, which
constitutes a beam and the ends of which are
adapted to form the running journals of the
cvlinder, are mounted supports or fulera,
conveniently in the form of rings or collars,
carrving an outer beam which may be in the
form of a metal tube or hollow cylinder, en-
veloping the supports, or of joists of I sec-
tion arranged longitudinally around the sup-
ports. Such a compound beam carries sec-
ondary supports which carry a further beam
or beams, such construction being carried
on to any extent required, the last beam be-
ing tubular and constituting the face or
working eylinder. The supports in each se-
ries are so situated as to be at those points in
the beam, the axle in the first instance,

which, under an equally distributed load, re-

cede an equal amount from a straight line
sarallel to the axis of the journals. The axle
itself being a beam of a preferably eylin-
drical section supported at both ends only,
will have two such points only available,

“while other beams in the, combination will

have more available points of equal flection,
and may, according to the extent to which
the building up is carried on, have a great
number of such points of equal flection.

In the accompanying illustrative draw-
ings, Figure 1 shows in Tongit.udinal section,
and Fig. 2 in cross section on the line A A of
Fig. 1, one method of building up a cylinder
having four bearing points according to the
present invention. Fig.1* is a sectional de-
tail view showing a modified construction.
Fig. 3 shows in longitudinal section and Fig.
4 in cross section on the line B B of Fig. 3, a
slightly modified construction of a cy%in(ier
having four bearing points. Figs. 32 and 3°
are detail views of parts of Fig. 3. TFigs. 5
and 6 show respectively in cross section and
end elevation, one of the driving plates used
in the cylinder shown in Figs. 1 to 4 inclusive,
and Fig. 7 shows in side elevation a portion
of one end of the outer or working cylinder.
Figs. 7* and 7° are similar views to Figs. 1
and 2 respectively, showing a slightly modi-
fied construction. Fig. 7¢ is a diagram
showing, to an éxaggerated scale, the deflec-
tion curves which occur in a four point sup-
ported cylinder under a uniformly distrib-
uted load. Fig. 8 shows in sectional eleva-
tion and Fig. 9 in end view, a method of
building up a ecylinder with eight bearing
surfaces. L‘ig.»l() shows in sectional eleva-
tion a further modified construction of cyl-
inder, and Figs. 11 and 12 are sectional ele-
vations showing {etached views of portions
thereof to a larger scale.

Referring to Figs. 1 and 2, on a shaft a the
ends a' of which project beyond the ends of
the cylinder to be supported and form the
journals therefor, are secured twocollars. b

aving convex outer surfaces, the said collars
being located on the shaft at points” equi-
distant from its center and at a distance
apart equal to about one-half the length of
the working face of the cylinder to be sup-
ported. The said collars form the beazing
| surfaces for a tube d which fits tightly over
' them and is secured in a position midway be-
. tween the ends of the shaft. The effective
length of the tube is about three quarters of
the length of the working cylinder. Se-
cured on the tube ¢ are four collars e the
outer surfaces of which are also convex.
| These collars are arranged at those points
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amount of deflection through the collars by
a load equally distributed along the surface
of the working cylinder, the said collars form-
ing the bearing surfaces for the outer tube ¢
which constitutes the working cylinder the
ends of which overlap the outside collars e
by about one-eighth of its length.

In the modii%ed arrangement shown in
Figs. 3 to 7 inclusive, the two annular collars
or supports b which support the tube d are
forme(f in one with the slr)laft a for which pur-
pose the latter is reduced in diameter, as
shown at ¢*. In like manner, the interior
of the surrounding tube d is shown bored out
to leave two internally projecting rings b?
adapted to fit tightly over and correspond in
positions with the collars 8 whén the parts
are in their correct position as shown. = The
outer surface of the tube d is reduced as
shown at d! to leave four bearing surfaces e
arranged equidistant from each other and at
equal distances apart from the respective
bearing surfaces b' when the tube d is In posi-
tion thereon. The inner surface of the work-
ing cylinder ¢ is bored out to leave four in-
terna proi'lecting annular supports ¢* adapt-
ed to ﬁ}; tightly over and correspond in posi-
tion with the collars e'.

-In each case, the working cylinder ¢ is

driven from the shaft ¢ by end driving plates
h which are secured by keys i (Fig. 3) to the’

shaft and the outer peripheries of which are
formed with teeth or projections % (Fig. 6)
that engage with corresponding recesses m
(Fig. 7) in the ends of the working cylinder

-g- Each end of the said cylinder and the

corresponding driving plates & may be in-
closed within an end eap such as n (Fig. 3).

The working cylinder ¢ may be heated in-
ternally by steam. For this purpose each
end portion of the shaft ¢ may be formed
with longitudinal and radial passages o, o!
that communicate through a short tube g,
screwed or otherwise ﬁxe(% in the said shaft a
and tube d, with the annular spaces r formed
by and between the tube member d, the cyl-
inder g and the interposed annular supports
¢ ¢, the central annular space » belng in
communication with the outer ones through
holes ¢ formed through the two inner annu-
lar supports e

A method of fixing each tube ¢ in the shaft
a and of making a sliding joint between it
and the tubed, consists in screwing the tube
into the shaft ¢ (see Figs. 3%, 3°)) and in
forming a recess in the tube d for the recep-
tion of packing ¢' and a gland ¢* which is
formed with slots ¢* for enabling it to be
screwed tightly onto the packing. -

The clearance spaces between the respec-
tive members @, d and g are made sufficient
to allow of the maximum load being su
ported without the deflection imparted there-
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by to such members, causing their adjacent
surfaces to touch each other except at the
supporting points stated. The radial clear-
ance space between the inner surfaces of the
ends of the working cylinder g and the bot-
tom of the recesses in the driving plates & is
made rather more than equal to the sum of
the required minimum clearance spaces be-
tween the aforesaid members.

In the modified construction shown in
Figs. 7® and 7Y, the collars b are surrounded
by longitudinally arranged joists d of I sec-
tion in lieu of the intermediate tube d, and
the bearings ¢ for the outer tube g are formed
on the latter and bear upon the joists d!.

A cylinder ¢ supported in the manner
above described has four bearing surfaces or
supports e' ¢, and, under an evenly dis-
tributed load, (see Fig. 7°) assumes a more or
less waved line according to the load, the
high points formed by the bearings being in
one.plane and the low points formed between
and on each side of tﬁe said bearings being
in another plane, both planes being parallel
to each other. I

The curvature imparted to the axle ¢ ex-
tends in a single curve from one end to the
other thereof, and the collars b move equally
therewith in proportion to the load.

It is obvious that the above described
mode of construction can be extended to
support a cylinder by a greater number of

bearings, according to the length of the cyl-

inder, or to the load which the cylinder has
to carry or to resist, the principle being the
same in all cases, the exact spacing of the
bearings depending on finding in their sup-
porting shaft- or tube those points of deflec-
tion which ave equal to one another under a
load that is equally distiibuted along the
enveloping tube or cylinder and is trans-
mitted through the said bearings to the shaft
or tube by wi.ic_h they are supported.

Figs. 8 and 9 show an arrangement in
Whi(l:%f there are three tubes or cylinders d, ¢
and ¢' concentric with the shaft o, the ad-
ditional outer cylinder ¢* being supported
by eight bearings. The compoun cylin-
der shown in this arrangement embodies a
slightly modified form of construction inas-

much as the tubes d, ¢, ¢* are supported re-

spectively by the annular bearings b?, ¢* and
¢ formed on the inner surfaces of the. said
tubes. The bearings # are arranged equi-
distant from each other.and at equal dis-
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tances on each side of the four bearings ¢? on 120

the tube g, the latter bearings being in like
manner arranged ~equidistant from each
other and at equal distances on each side of
the two bearings b* on the tube d. As the

shaft @ is the primary beam and has to bear 125

the whole load or offer the whole resistance,
it should be made strong enough to enable it
to do so. '
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To admit of the collars or bearings being
readily arranged at the required positions,
they may in some cases be made endwise ad-
justable on the shaft or tube carrying them,
as shown for example in the detail view Fig.
12, wherein the collar b surrounds two rings
u and v that are of wedge shape in axial sec-
tion and whereof o is rigidly fixed to the
shaft «, the collar b and ring u, which are
split axially, being endwise adjustable by
means of screws w and z respectively that en-
gage them and work through a flange ' on
the ring v. - Also the collars may be split and
provided with means such as -adjustable
cones, wedges or other like devices, to secure
a tight connection between each tube or cyl-
inder and the supporting axle or tube there-
for. [igs. 10, 11 and 12 show an arrange-
ment of this kind. In this case, each of the
two end portions of the shaft & in proximity
to the two bearings b to be supported thereon
is screw threaded at 1 and fitted with a nut 2
which may have recesses 3 therein to facili-
Between each nut 2 and a
shoulder 4 on the shaft a is a split ring 5 that
is coned imternally to fit a correspondingly
cone-shaped portion 6 of the shaft and has a
cylindrical outer surface so that it is of wedge
shape in axial section. Surrounding each of
these rings 5 are two concentrically arranged
split bearing rings 7 and 7° the engaging sur-
faces of which are respectively concave and
convex. Between the rings 7, 7% and the
shoulder 4 on the shaft, is a distance ring 4°
that is recessed internally ‘to accommodate
the ring 5. :

The intermediate tube d is placed in its
correct position over the bearing rings 7, 72
while the same are contracted after which the
nuts 2 are rotated to force the wedge-rings 5
between the bearing rings 7—7* and the corle
portions 6 of the shaft @ whereby the said
rings are expanded and a tight connection
produced between the tube d and the shaft a.

The bearings for the working cylinder ¢
comprise four split rings 8 each of which has
a concave inner surface and is sprung over a
correspondingly shaped outer collar 8% on the
adjacent longitudinally split end of one or
other of three sleeves 9, 92, 9® which are made
a sliding fit on the tube d.  The intermediate
sleeve 9% has a collar 8 at each end thereof
while each of the two outer sleeves 9 and 9*
has a collar 82 on its outer end only. The in-
ner surface of the central sleeve 9°, within
each collar 8* thereon, is of cone-shape for
the reception of a wedge-like surface formed
by the tapered end portion 10 of the adjacent
outer sleeves 9 or 9*, and the outer end por-
tion of each sleeve 9, 9* is also coned inter-
nally within the collar 8 thereon for the re-
ception of the coned inner end of a tightening
up sleeve 11 that is arranged to be forced
endwise by suitauble means such as a nut 12

|

8

screwed onto the corresponding end of the
tube d and which nut has recesses 135 therein
to facilitate its being readily rotated.  The
working cylinder ¢ is placed in its proper po-
sition over the bearing rings ¥ while the lat-
ter are in their contracted condition, alter
which the mats 12 are tightened up simulta-
neously so as to Torce the coned ends of the
sleeves 9, 9% into the coned split ends of the
sleeve 9% and the coned ends of the rings 11
into the coned split ends of the sleeves 9, 9*
and thereby force the split bearing rings 8
into firm engagement with the inner surface of
the eylinder g, thereby firmly connecting the
said eylinder to the tube d.

Means, such as the well known method of
keying, may also be provided, irrespective of
hereinbefore described frictionally operating
devices, for causing the working cvlinder g or
g' to revolve with the shaft «, and also for
preventing any endwise movement of the
said eylinder in relation to such shaft, with-
out interfering with the free deflection of the
latter and the other supporting beams.  The
axle journals a* should be supported in bear-
ings a* mounted so as to keep in alinement
with the shaft notwithstanding bending of
the latter. ‘

By the construction described any want of
homogeneity in the materials used in the con-

-struction of the comrouml evlinder can be

compensated for, and the parallelism of the
working surface of the working cvlinder ¢
or ¢* under the action of a load, can be car-
ried to and maiintained at any desired degree
of accuracy notwithstanding variations in
the amount of the load, so that an even pres-
sure, or conversely an even resistance, can be
produced or offered at any desired number of
points in the line of contact or working part
of the face of the eylinder, although the ¢yl-
inder may be of great length in proportion to
its diameter.

The above mode of construction can be
employed in connection with a eylinder the
load upon which is unequally distributed
along the working surface-thereof, by adjust-
ing the collars or-bearings along their sup-
porting shaft and tube or shaft and tubes. or
equivalents, to those points which receive an
equal deflection under such load,

What I claim is:— :

1. A cylinder suitable for printing or other
purposes requiring equally distributed rolling
pressure, comprising a central beam or axle
adapted to be supported at both ends, a plu-
rality of outer beams arranged around the
said central beam, the outermost beam hav-
ing a cylindrical surface, and a plurality of
bearings arranged between said beams and
betiween the respective ends thereof soas to
form fulera for each enveloping beam and
leave the latter free to deflect on each side of
said bearings.
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2. A cylinder suitable for printing or other
purposes requiring rolling pressure, compris-

"ing a central beam, a plurality of tubular
beams arranged concentrically to each other.

and to the central beam, and groups of bear-
ings between the several beams, the bearings
in each group being arranged at those parts of
their respective carrying beams which, by
reason of the relative position of its bearings,
are free to deflect under the action of a load
transmitted from the working surface of the
cylinder. .

3. A cylinder suitable for printing or other
purposes re(iuiring rolling pressure, compris-
ing a central beam adapted to be supported
at both ends, a second beam-surrounding said
central beam and supported thereby at points
arranged between its ends and equidistant
from 1its center but not at its center, and a
tubular beam surrounding said second beam
and supported thereon at a plurality of points
of its length that are arranged out of line with
those points at which the second beam is sup-
ported and so as to leave the ends of said
tubular beam unsupported.

4. A cylinder suitable for printing or other
purposes requiring rolling pressure, compris-
ing a central beam adapted to be supported
at%)oth ends, a second beam surrounding said
central beam and supported thereby at two
points only arranged equidistant from its
ends and a third beam surrounding the sec-
ond beam and supported thereon at points
intermediate and outside of the supports for
the second beam. :

5. A cylinder suitable for printing or other
purposes re(iuiring rolling pressure, compris-
ing a central beam adapted to be supported
at both ends, a plurality of beams surround-
ing said central beam and carried thereby
and the outer of which is of cylindrical shape,
and bearings between said beams, the bear-
ings between the outermost and next inner
beam being arranged at those parts of the lat-
ter which are not directly supported by bear-
ings.

6.. A cylinder suitable for printing or other

urposes requiring rolling pressure, compris-
Ing a central member adapted to be sup-
ported at both ends, an intermediate member
surrounding the central -member and sup-
ported thereon at two points arranged at
equal distances from the center thereof, and
a tube surrounding the intermediate member
and supported thereby at four points ar-
ranged at equal distances from and at oppo-
site sides of the bearing points for the inter-
mediate member.

7. A cylinder suitable for printing or other
purposes requiring rolling pressure, compris-
ing a central beam adapted to be supported
at both ends, a plurality of beams arranged
around the central beam, and groups of bear-
ings between the several beams, the number
ofgbearings in the successive groups increas-

i
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ing in a direction from the central beam out-
wardly and the bearings in each group being
arranged out of line with those in an adjacent
group or groups.

8. A cylinder suitable for printing or other
purposes requiring rolling pressure, compris-
ing a central shaft, a plurality of concentric-
ally arranged tubes around said shaft, and
groups of bearings between said shaft and
tubes, the number of bearings in the succes-
sive groups increasing in a direction from the
shaft outward, and the bearings in each group
being arranged at those parts of the shaft or
tube carrying them which receive equal por-
tions of the whole of the load on the cylinder
izn(fl move equally under the action of such

oad.

9. A cylinder suitable for printing or other
purposes reqluiring rolling pressure, compris-
ing a central beam adapted to be supported
at both ends, a plurality of beams arranged
around the central beam, and groups of bear-
ings between the several beams, the number
of bearings in the successive groups being in
geometrical progression.

10. A cylinder suitable for printing or other
purposes requiring rolling pressure, compris-
ing a central beam adapted to be supported
at both ends, a plurality of concentric beams
arranged " around the central beam, and
%roups of bearings between the successive

eams, the group of bearings between the
central beam and the next outer beam com-
prising two bearings arranged symmetrically
with reference to the center of the central
beam and the bearings in each outer group
being double in number to the next adjacent
inner groug and arranged symmetrically to
such inner bearings, but always so as to leave
the ends of each supported concentric beam
projecting beyond its outermost bearings.

11. A cylinder suitable for printing or
other purposes requiring rolling pressure,
comprising a central beam adapted to be sup-
ported at both ends, a cylinder surrounding
said beam, means for supporting said cylin-
der from said beam at points intermediate
the length of said cylinder and at those points
in the length of said beam having "equal
moments of resistance, and driving means
between said central beam and the ends of
said cylinder. o ‘

12. A cylinder suitable for printing or
other purposes requiring rolling pressure,
comprising a central beam adapted to be sup-
ported at both ends, a cylinder surrounding
said beam, means for supporting said cylin-
der from said beam at two points arranged
between the ends of said cylinder and equi-
distant from the center of said cylinder, and
driving plates fixed to said central beam and
arranged to engage the ends of said cylinder,
and drive the same without preventing
movement thereof towardssaid central beam.

13. A cylinder suitable for printing or
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other purposes requiring rolling pressure,
comprising a central beam adapted to be sup-
ported at both ends, a plunalit(giy of beams ar-
ranged concentrically around said central
beam, the outer of which is of cylindrical
shape, and groups of bearings arranged be-
tween said beams, the bearings in each group
being arranged at those points in the support-
ing beam or beams having equal moments of
resistance,

14. A cylinder suitable for printing or
other purposes requiring rolling pressure,
comprising concentrically arranged beams
the outer of which is of cylindrical shape,
bearings arranged at intervals between said
beams at those points of the supporting
beams having equal bending moments under
the action 0% a load distributed along said
cylinder, and means for adjusting said bear-
ings to insure a tight connection between
them and their supporting and supported
members.

15. A cylinder suitable for printing or
other purposes requiring rolling pressure,

5 comprising a central shaft adapted to be sup-

ported at both ends, an outer cylinder, an in-
termediate tubular member, bearings be-

“tween said parts, and means for adjusting

the positions of said bearings and insuring
a tight connection between them and their
supporting and supported members.

16. A cylinder suitable for printing or
other purposes requiring rolling pressure,
comprising ,concentrically arranged -beams
the outer of which is of cylindrical shape, in-
terposed split annular bearings, split wedge
rings adapted to enter said annular bearings,
and means for forcing such wedge rings be-
tween said bearings and their supporting
members, '

17. In a cylinder suitable for printing or
other {)urposes requiring rolling pressure, a
central beam adapted to be supported at
both ends, an outer tubular member, inter-

5 posed split fulerum and wedge rings, and

means for causing said wedge rings to con-
tract upon their supporting members and the
said fulcrum rings to expand against their
supported members.

18. A cylinder suitable for printing or
other purposes reciuiring rolling pressure,
comprising a centra. supporting shaft adapt-
ed to be supported at both ends and havin
at opposite sides of its center screw-threade
portions fitted with nuts, coned portions
fitted with split wedge rings,.and shoulders
between which and said wedge rings are dis-
tance rings, a cylinder surrounding said
shaft, and split bearing rings supported on
said wedge rings and supporting said cylin-
der at two points, said bearing rings being ar-
I'anfed to ge forced against said cfylinder by
said wedge rings, by adjustment of said nuts.
19. A cylinder suitable for printing or

o
other purposes requiring rollin%1 ressure,
comprising a central supporting shaft adapt-

ed to be supported ‘at both ends and having
at each side of its center screw threaded por-
tions fitted with nuts, coned portions fitted
with split wedge rings, and abutments be-
tween which and said wedge rings are dis-
tance rings, an outer cylinder, and pairs of
inner and outer split bearing rings, support-
ed on said wedge rings and supporting said
cylinder at two points equidistant from its
center, each pair of bearing rings having con-
vex and concave engaging surfaces and being
adapted to be expanded by axial movement
of said wedge rings. :
20. A cylinder suitable for printing or
other purposes requiring rollin% lPressure,
comprising a central supporting shaft havin
at opposite sides of its center screw threade
gortlons fitted with nuts, coned portions
tted with split wedge rings and abutments
between which and said wedge rings are dis-
tance rings, a tubular member surrounding
said parts, pairs of inner and outer split bear-
ing rings having convex and concave engaging
surfaces and arranged to support said tubular
member at two points equidistant from its
center, an outer or working cylinder, and

four bearings arranged between said tubular

member and outer cylinder and so as to be

equidistant from each ether and at equal dis-

tances on each side of the bearing rings be-
tween said shaft and tubular member.

21. A cylinder comprising a central shaft
adapted to be supported at both ends, an in-
termediate tubular member, bearings ar-
ranged to support said tubular member from
said shaft at two points equidistant from the
center thereof, an outer working cylinder,
split bearing rings arranged between said tu-
bular member and outer working cylinder
and carried by sleeves that -are endwise ad-
justable on said intermediate member and

ave internally coned split ends, wedge rings
arranged to move endwise on said interme-
diate member and-to enter the coned ends of

said sleeves, and means for forcing the wedge.

rings into the coned ends of said sleeves so
as to expand the same and the bearing rings
thereon.

22. A cylinder comprising a central shaft
adapted to be supported at both ends, an in-
termediate cylinger having externally screw
threaded end portions, bearings arranged to
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support said cylinder from said shaft at two -

points equidistant from the center thereof,
an intermediate and two outer sleeves mount-
ed to slide endwise on said cylinder and hav-

-ing internally coned split ends, split bearing

rings mounted on the split ends of sai

sleeves, cone shaped rings mounted to slide
endwise on said cylinder and having coned
ends extending into the coned ends of said
sleeves, an outer working cylinder surround-

b
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ing said intermediate cylinder and bearings, Signed at 42 Claremont Square London
and nuts screwed onto the screw threaded | E. C. this twenty eighth day of June 1907.
portions of said intermediate cylinder and ’

adapted to force the coned rings into the WILLIAM LOVE.
coned ends of the sleeves and expand the Witnesses:
same and thereby force ‘the bearing rings AuBer CRAWLE PEARSON,

into position against the outer cylinder. ' GEORGE COCKERELL.




