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2,900,903 |
PRINTING CYLINDERS

Corson Walter Chase, Oak Park, Ill., assignor, by mesne
assignments, . to Miehle-Goss-Dexter, Incorporated,
Wilimington, Del., a corporation of Delaware

Original application September. 10, 1948, Serial No.
48,622, now Patent No. 2,639,668, dated May 26,
1953. Divided and this application March 4, 1953,
Serial No. 340,267 :

20 Claims. (Cl. 101—378)

This invention relates to plate -cylinders for rotary
printing presses, and particularly to tension lockup plate
cylinders adapted to hold printing plates by.circumfer-
entially applied tension.

The present application is a division of the co-pending
joint application of the present applicant and Kent Roger
Manning, Serial No. 48,622, filed September 10, 1948,
and issued on May 26, 1953 as Patent No. 2,639,668.
In certain respects the present invention is an improve-
ment on the inventions disclosed and claimed in the
U.S.- patent to E. 'W. Worthington, No. 2,236,230, and
the U.S. patent to Curtis S. Crafts, No. 2,428,263.

An object of the invention is to provide a plate cyl-
inder having improved means for individually position-
ing or registering a plurality of printing plates disposed
in generally alined relation longitudinally of the cylinder
and for holding plates on the cylinder under circumfer-
ential tension.

A further object is to provide a plate cylinder having
means for individually registering a plurality of printing
plates carried on the cylinder in longitudinally spaced,
generally alined, end to end relation; together with means
for resiliently applying circumferential tension to the

lates. ‘

P Another object is to provide a tension lock-up plate
cylinder having a registering mechanism for individually
registering - a - plurality of longitudinally alined printing
plates, the mechanism being operable from the ends of
the. cylinder.

"It 'is a further object of the invention to provide a
tension lock-up printing cylinder having a plurality of
take-up- hooks supported -on bodily movable, resiliently
biased pivots and connected to an actuating shaft adapted
to swing the hooks simultaneously into and out of ten-
sioning: relation ‘with one or more printing plates.

Further objects and advantages of invention will appear
from. the following description of illustrative embodi-
ments of the invention. - The description is to be taken
in connection with the accompanying drawings, in which:

Fig. 1.is a fragmentary developed plan view showing
a portion of an. exemplary printing cylinder constructed
in accordance with the present invention.. - In the view
the printing plates are indicated by dot-dash lines.

Fig. 2 is a fragmentary detail view.of an assembly
which forms a part of the plate cylinder shown in Fig. 1,
the assembly including an actvating shaft and associated
plate-take-up-hooks.

Figs. 3 and 4 are cross-sectional -views taken Tespec-
tively along .planes indicated by lines 3—3 and 4—4
in Fig. 2.

Fig. 5 is a sectional view .taken generally along a
plane indicated in Fig. .1 by a line 5—5.

Fig. 6 is a-fragmentary sectional view taken along a
plane indicated in Fig..1 by a line 6—6. . - .

Fig. 7 is a perspective view of one of the plate take-up
hooks. , ‘ ]

‘Fig. 8 is a sectional view having left and right-hand
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portions taken respectively along planes indicated in Fig.
1 by lines 8(L.) and 8(R.).

Fig. 9 is a sectional view taken along a plane indicated
in. Fig. 8 by a line 9—9,.

Fig. 10 is a fragmentary longitudinal sectional view
taken along a plane indicated in Fig. 5 by.a line 10—10.

Fig. 11 is a fragmentary longitudinal sectional view
taken along a plane indicated by a line 11—11 in Fig. 5.

“Fig. 12 is a perspective view of a registering plate hook
which forms a part of the plate cylinder of Fig. 1.

Fig. 13 is another perspective view showing the under-
side of the registering hook.

Fig. 14 is a perspective view of a wedge member adapted
to effect adjustment of the registering hook.

Fig. 15 is a perspective view of a cam adapted to coact
with the wedge of Fig. 14.

Figs. .16 and 17 are fragmentary transverse sectional
views of a modified printing cylinder constituting a second
embodiment of this invention, the views being taken
along planes indicated.in -Fig. 18 by lines 16—16 and
17—17, respectively.

Fig. 18 is ‘a fragmentary longitudinal view of the
modified cylinder, partly in section, and taken along the
line .18—18 in Fig. 17.

Fig. 19 is a view similar to Fig. 16 but showing the
mec_hanism of 'the modified -cylinder in plate releasing
position.

Considered now in greater detail, the illustrative print-
ing cylinder shown in Figs. 1-15 of the drawings com-
prises an elongated cylindrical body 20 (Figs. 1 and 5),
which may be a solid steel forging; provided in the usual
manner at its opposite ends with a pair of end shafts 21,
by means of which the cylinder may be rotatably sup-
ported and driven. In this instance the cylinder is
adapted to suppost eight printing plates 22, arranged in
pairs around the cylinder and in groups of four longi-
tudinally of the cylinder. - In the conventional manner,
the plates are nearly semi-cylindrical in extent. A plu-
rality -of axially alined milled recesses or pockets 24 are
formed in the underside or interior surface of each plate
adjacent both of- its straight or longitudinal edges. The
pockets are adapted to be engaged by plate hooks which
may be utilized to temsion the plates and. thereby secure
them firmly to the cylinder.

To . facilitate installation and removal of the plates,
the cylinder is provided with pairs of longitudinally ex-
tending guide bars 25 (Fig. 5) along which one end of
each plate may slide ‘as the plate is moved longitudinally
onto the cylinder. . The bars are embedded in the surface
of the cylinder body 20 and project outwardly from the

surface less than the printing height of the plates 22.

Provision is made for individually registering the print-
ing plates. . This is accomplished by means of a register-
ing mechanism including circumferentially adjustable ele-
ments for engaging the pockets 24 at one end ‘of each

' plate.. At the other end of each plate, provision is made
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for applying circumferential tension to the pockets 24 in
the plate and thus clamping the plate to the cylinder so
securely that- dislocation of the plate will not occur dur-
ing high speed rotary printing.

The-mechanism for individually registering the plates
22 comprises a -plurality of registering hooks or finger
bars 27 (Figs. 12-and 13) in the form of bars which are
generally T-shaped in cross-section. As illustrated; each
hook -bar 27 is provided with outwardly projecting hook

‘members or fingers 33 adapted to. engage the pockets 24

in one end of one plate. The hook members 33 are
formed on a radial stem portion 32 of the bar 27, The".
portion. 32 surmounts a base portion having ‘extensions

_or legs 30 and 31. The underside of the base portion 30, -
31 is formed with transverse slots 34 and 36 and a longi-"



tudinal. recess 35: Mounted: in the recess 35 is a cam 37
having.a.tongue.38. which fits.into. the. transverse.slot.36.
The cam surface on the cam.37 is rounded as shown in
Figs, 11 and 15.

The: hook: bars 27 are; mounted in dlametncaﬂly ‘op~-
T-shaped slots 41 (Fig..5) formed in the-cylinder:

posite
body: 20; the:-hook: bars: thus:being retained:in the: cylin-
der against radial movement. To'facilitate assembly: and:
manufdeture: of the:cylinder, one:side: of each T-slot: 41

is:preférably formed by a filler: piece:55, which. is-secured.

to:the cylinder:body 20 by screws.56 and: also forms:part
of: the cylinder surface: In' the-present instance four
hook: bars: 27 -dre: positioned - in each T-slot 41, two hook
bars being: provided. for -each: plate.
plugged or: closed.off-at:intervals to: separate the groups
of two hook bars provided for the respective:plates..
T-slots~41. are-madé: sufficiently: wide. to: permit. substan-
tia] transverse movement ‘'of the. hook: bars.27 in-the slots;
along:a-chord of:the:cylinder, .or in other-words in:a gen-
erally circumferential direction.. Longitudinal:movement:
of: the:hook: bars: 27 is: prevented by a: plurality of gen-

erally radial ‘pins- 39- (Figs. 10-and: 11) mounted: in:the-

bottom of  each: T-slot’ in position to:engage- the: trans+

verse slots.34 in.the-hook bars.27. The Hook bars:27 are:

drilled to receive coil springs 40 which abut against-one:
side: of-the  T-slot.41:and thus urge the -hook bars: circum-
ferentially. in-one direction.

Provision 'is made for moving the hook: bars 27 and:
thus adjusting the circumferential: positions of:the: plates.
For: this. purpose; a plurality of longitudinally: movable:
vactuatmg bars or rods 44 (Figs. 10 and 11) are mounted:
in: a. longitudinal groove:or recess 454 formed. in.the
bottom .of.each:of the T-slots 41. Inthe present instance;.
eight of the. actuating: bars. 44 are: provided,. one for
each.plate. Two of the -bars 44-are mounted in side-by=
side; relation.in each end of each. T-slot. Thus, each of:
the bars extends from one of the plates to one- end or the:
other.of. the cylinder,

Camming: means: are provided to- connect the: hook
bars. 27 with the.respective -actuating bars.44:so that the
hook bars will. be moved. circumferentially of the cylinder:
in. response to. longitudinal movement of the: actuating:
bars. In.the.illustrated embodiment, two cam blocks or:
wedges.45. (Figs: 11. and-14) are mounted in closely fit-:
ting: notches: or: slots formed in-the upper edge- of each
actuating.bar-44.. The wedges-45-are disposed.in the re-
cesses- 35.of the two overlying hook bars 27,.in: position
to engage the cam members 37 on-the hook bars 27:
The wedges react against the side wall of the: T-slot, op-

posite from.the cam members. 37.. Thus, each actuating:
bar. 44.is. connected to-a. pair of-adjacent- hook bars 27,

both.of: which engage.pockets.in a:single one of the print-
ing, plates, 22. - ‘At .each.end of the cylinder and.in each
of the T-slots.41, the two -actuating bars. disposed in end-
to-end: relation. are. associated, with respective pairs- of
hook. bars 27 which  are.adapted to engage adjacent
axially. alined. plates, one. positioned at the end of the
cylinder-and the other inwardly of the end. It is apparent-
. in:Fig. 11 that.the hook bars-are floatingly mounted on-

the T slot,. i.e;, they. are.not blocked against. movement.

except-in the. endw1se direction; This'combined. with: the
rounded. faces on the cam. members 37 inherently: per-
mits Tocking or swiveling. movement of the hook bar 27
in addition to the broadwise. registering movement;

Each plate. may. be registered: individually: by moving
one -of the- actuatlng bars. longitudinally.  Moving - the'
actuating: bar. in ‘one- direction: will advance the wedges
45:against. the .cams: 37 and-thus move the: hook bars; 27:
cu'cumferentlally in:‘a. direction. to- move: the hooks: into.

the: :pocKets in the plates against the biasing action of the-

- compression. springs. 40.  Because. of: the. illustrated.

mountmg of the hooek bars each. hook baris free to-aline.

itself, in response to the reactive force.from the- plate:in.
an. alified. position relative. to ‘the plate pockets which. it
engages. .

The: T-slots: may: be:
The:

Moving, the. actuating, bar. 44 in. tho. opposite.
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direction will permit the springs 40 to shift the hook bars
in.a-reverse-direction: Once-the-hook-bars-27-have-been:
adjusted, wedges 45 form stops preventing the move-
ment of the hooks under the tension exerted by the plate
in its locked or running position.

In order to provide for: seléctive adjustment of the
actuating rods 44,. gear. racks 46a.(Figs..8 and 10) are
formed on the bars along their outér end portions, Mesh-

" ing:with; the: ragks: are: respective. pinions 46. which: are:

10

mounted; on<square-ended: operatmg. shafts - 47: journaled
in the cylinder body: 20!  Each:pinion-engages-only-one
rack; as:shown.in Fig. 11. The pinion shafts.47 may.be-
rotated. by means of:a suitable key or. other. hand:tool as

- indicated.in; Fig, 8.
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Provision is made for lockmg the: actuating: rods 44
in adjusted positions. To this end, the cylinder is pro-
vided with a plurality of* frictional locking devices, one
for each set of two side-by-side actuating rods 44. Each
frictional’ locking- device: comprises: a -compressible- disc
assembly - including a fiber- disc' 49" (Fig: 8):sandwiched:
between- a- pair 'of" metal - discs - 48: The disc' assembly:
may be compressed against the adjacent actiuating. bars-
44-by: means of a' clamping screw’ 50- threaded: into: the
cylinder-body-20. " A- suitable wrench may-be' employed’
to-operate the-clamping screw-50:

Provision is made-for accurately-indicating the-amouint:
of’ circumferential ‘movement imparted to the hook bars-
27, and also-indicating the-positions' of the hook bars:
For-this-purpose ‘the cylinder is* provided with- indexing:
means -comprising: a: plurality: of- scales: 52° (Fig. 10)*
mounted‘adjacent the outer ends- of ‘the respective actiat-
ing-tods 44; For convenience, the- scales- may be cali:
brated: in-thousandihis-of an-inch- of circumferential ' move:
ment: of the-respective-plates:

It will be understood: that: the* registering' mechanism-
just described is operative to anchor one end’ of each-
plate 22 in-a-position which may-be-individually ‘adjusted.
Provision is'made- for exerting- circumferential tension: on-

‘the-other end-of each plate-so that the: plates-will' be-se-

curely-held: on-the:cylinder, even-at very high' operating:
speeds. Preferably; an- individual’ tensioning force is
resiliently exerted at each of the pockets 24 so as to com-

. pensate: for any’ minor- variations in- the length' of the

plate or- in- the relative- positions of the: pockets. The
resilient means- serving- to- tension’ the plate’ will. take up
any elongation -which- may occurin the-plate during print=
ing, so as to obviate any possibility of the plate: becoming:

.. loosened’ or disconnected from' the-cylinder:
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In the iltustrated:embodiment’ the- means for tensioning
the- plate- comprises- a plurality of heavy stiff shafts' 60
(Figs: 2- and 8) journaled in' the- cylinder body 20- and’
extending- longitudinally- therein. At spaced inteivals’
along its' léngth, each- shaft: is- formed with' reduced:
journals 80 adapted‘to be’ journaled in-bushings' 83: (FlgS
1 and' 6) which may be mounted in seats 82 formed in
the cylinder body20. The filler piece*55-is-adapted to fit
over the- bushings: so-as to retain- them-in the cylinder:
In this way the shafts-60-are-held’ against all’ but rotary
movement:

Formed on each-shaft 60 are a plurality’ of spaced:
pairs of lugs: 62 (Figs: 2:=4): A plurality: of take-up-
hooks: 65- are: respectively: pivoted between the lugs- 62
of’ each paif; the pivotal' connections being formed:' by’

- pintles- 70 The hooks: 65-are-adapted ' to-be swung out-

wardly beyond the surface of the cylinder-body 20 so: as
to-engage: the- pockets 24- at the ends of the plates: op-
posite from the ends engaged by the registering-Hooks 33.
In this instance, four of the take-up hooks 65. are pro-
vided for each plate 22. Each of the shafts 60’ supports.
the hooks 65 for two. of the plates.

" Adjacent certain of the.lugs 62; each shaft 60.is. pro-
vided with.plate-lifting ears 64 (Figs. 1-3) which. serve
to lift the plates away from the surface  of the cylinder
body, 20. when_the. shafts 60 are rotated in a clocKwise
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direction, ‘ds ‘shown in Fig. 5.
provided for each plate.

Each of the illustrated take-up hooks 65 is provided
with a wide, plate-engaging portion 66 (Fig. 7) as well
as an apertured Iug 67 adapted to be pivoted between
the lugs 62 on the shaft. Formed on each hook 65 is a
bearer portion 69 to.which spring pressure may be ap-
plied. In this instance each shaft 68 is provided with a
plurality of spring sockets 72 (Fig. 5) arranged in pairs
adjacent each hook 65. Two coil springs 73 and 74
are seated in each spring socket, the spring 74 being dis-
posed within. the spring 73. - A spring cover plate 75 is
interposed between the bearer portion 69 of each hook
65 and two' adjacent. pairs of the springs 73 and 74
(Fig. 2). In this way each hook 65 is individually biased
in one direction. (clockwise in Fig. 3, counterclockwise
as shown in Fig. 5).

Formed on the lug 67 of each hook 65 is a stop portion
68 (Fig. 3) adapted to engage one of a plurality of flat
surfaces 77 formed on each. shaft 60 between the respec-
tive lugs 62 of each pair.. The engagement of the stop
elements 68 and 77 limits the angular movement of each
hook in one direction (clockwise in Fig: 3) relative to
the corresponding shaft 60. In this way the springs 73
. and 74 may be preloaded to a considerable. extent.

Provision is made for rotating the shafts 60 so that the
hooks 65 may be moved between operative and 'inopera-
tive positions. Rotating . the shafts in one direction
(counterclockwise in Fig. 5) will first bring the hooks 55
into engagement with the pockets 24 and then will cause
the hooks to swing on their pivots relative to the shaft so
as to compress the springs 73 and 74. The tensioning
force thereafter éxerted by the springs will be more than
enough: to secure the plate to the cylinder at its maximum
operating speed, yet not enough to overstress the plate.
Rotation of the shaft in the reverse direction (clockwise
in Fig. 5) will withdraw the hooks from the ‘plates and
move the plate-lifting ears ‘64 against the ends of the
plates so that the plates will be lifted slightly from the
surface of the cylinder.

In this instance the means for rotating the shafts 60
comprises . respective .arms- 85 .(Fig. 8) having splined
connections 84 with the shafts. Connected to.each arm
is a link 86 which is pivoted to a disc 87 mounted on a
worm gear 88.. Meshing with each worm gear 88 is a
worm 89 ‘which is journaled in the cylinder body 20 on
anti-friction bearings 90. A plate 91 is provided to retain
each worm in the cylinder.

In this instance a single full revolution of each worm
89 will effect movement of the corresponding shaft 60
between. fully unlocked ‘and fully locked positions. In
Fig. S, one plate is shown in fully locked position and
another is shown in fully unlocked position.

Means is provided to insure that each worm will be
moved fully either into unlocked or locked position. ~ In
the illustrated embodiment, each worm 89 has a square
end portion 93 fitted with a socketed operating member
94. The socketed member 94 is adapted to receive a
removable, square-ended wrench 95 '(Fig. 9) having
recesses or dimples 97 in its respective end faces. - Each
of the socketed members is provided with a radially mov-
able pin 96 adapted to be pushed. outwardly by the head
of the wrench 95 when the latter is inserted into the
member 94. The pin will thereby push back a mov-
able plunger 98 in opposition to the force of a spring
99 so as to allow the socketed member 94 to rotate.
When the socketed member is rotated -away from either
its fully locked or fully unlocked position, the wrench
will be locked in the socket by means of a pin 97’ adapt-
ed to engage any one of the dimples 97. In the fully
locked or -fully ‘unlocked position of the worm, the:pin
97’ may be moved outwardly -into a recess' 99’. ‘Thus;
the wrench may be removed only when the shaft 60 is
fully locked or' fully unlocked. :

. In order to facilitate the positioning of ‘the plates 22

Two such ears 64 are
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on the cylinder, a plurality of stop: pins 100 ‘and 101
(Figs. 1 and 8) are mountéd on the. cylinder body 20,
one pin being provided at each end of each plate in
position to engage one curved edge of the plate and thus
to locate the plate longitudinally along the cylinder.

Although the ‘operation of the plate cylinder will now
be apparent, it may be helpful to review the steps in-
volved in installing and removing plates from the cylin-
der. When plates are to be installed, the shafts 60 are
moved to their fully unlocked positions as shown at the
left in Fig. 5.  Each plate is positioned with one of its
straight edges against. one of the stop bars 25 and its
other straight edge against the plate-lifting ears 64. . The
appropriate worm 89 is then rotated so as.to withdraw the
lifting ears 64 and thus lower the plates into engagement
with the surface of the cylinder body 28. . Then the plates
may be moved manually along the cylinder in a longi-
tudinal direction until they engage the stop pins 100 and
101.-

EBach plate.may be registered by rotating one. of the
pinions 46. This operation will slide the correspond-
ing actuating rod .44 longitudinally. If the actuating
bar is moved in one direction (to the left in Fig. 11),
the wedges 45 will cam the hook bars 27 circumferential-
ly,; against the biasing force of the springs 40. Moving
the actuating rod 44 in the opposite direction will allow
the springs 40 to move the hook bars 27 in the opposite
direction. - The actuating rods 44 may be locked in ad-
justed positions by tightening down the locking screws
58.

When the plates have been registered, they may be
locked up by rotating the worms 8% so as to swing the
shafts 6@ to their fully locked positions, as shown on
the right in Fig. 5. This will advance the hooks 65
against the pockets 24 and then cause separation of the
stop elements 68 and 77 and compression of the springs
73 and 74. The individual, resilient take-up action of
the hooks 65 will compensate for any variation in the
positioning of the pockets 24 -and will insure a uniform
application of tensioning force to the plate.

If further registering adjustment of amy. plate is re-
quired, the shaft 60 for that piate may be rotated toward
its unlocked positon a sufficient distance to relieve the
plate. of tension. ' The hook bars 27 for that plate may
then. be moved an appropriate amount by rotating one
of the pinions 46 and thereby moving the corresponding
actuating rod 44. The proper amount of adjustment may
be obtained by referring to the scale 52.

The plates may be removed by rotating each shaft 60 -
in turn to its fully unlocked position, thereby withdraw-
ing all of the hooks 65 from the plates. It will"be un-
derstood .that rotating -each of the shafts 6¢ will unlock
two of the plates on one side of the cylinder simultaneous-
ly. The plates will be lifted away from the surface of
the cylinder by the ears 64 so that the plates may readi-
ly be removed from the cylinder.

- Figs. 16~19 illustrate a-modified printing cylinder which
constitutes a_second illustrative embodiment of the pres-
ent “invention. In many respects, the second embodi-
ment may be the same as the first embodiment, and inso-
far as the two embodiments make use of duplicate parts,
the same- reference -characters are employed in Figs.
16-19 as in Figs. 1-15. .1t will be noted, for example,
that the second embodiment employs the samie type: of
plate registering mechanism as. the first- embodiment,

- In the modified embodiment of Figs. 16-19, provision
is :made for resiliently- applying circumferential ‘tension
to the printing plates 22. = As illustrated, the plate-ten-
sioning mechanism comprises a plurality of plate locking
take-up hooks 165 having body portions 165q and hook
members or portions 166 adapted to engage the pockets
24 -in the plates:22. " The ‘modified plate cylinder of
Figs. 16=19 may have the same number of hooks as the
first ‘embodiment, and the hooks may be. spaced .along
the cylinder.in a similar manner, : 3



2,900,903

7
- Provision ‘is ‘made for pivoting :each of the hooks on
an individual spring :mounting :means. JIn ‘this instance
each -of the :hooks is. pivoted ‘on an dindividual shaft.cor
pivot 200 which extends longitudinally -of ithe cylinder
and .is slidable in -a :generally circumferential ‘direction
along-a slot 202 formed in a filler piece or cap 155
rigidly :secured to the cylinder body 29.  The cap 155
is made as a. separate piece for -conveniemice in manu-
facturing and .assembling the rcylinder, and, generally
speaking, may ‘be-considered as part of the cylinder body
29. The pivot shafts 200 may engage the body ‘portions
- #65a -of the hooks at ‘points spaced inwardly from ‘the
hook members 166. Fach :shaft 200 is biased in ‘one
direction by two pairs of compression springs 173 :and
474, :disposed ‘in 'spring -sockets 172 formed in the cap
455 and -extending along a chord of ‘the ‘cylinder, or, in
other words, in a ‘generally circumferential ‘direction. In
each ‘case, the spring 174 is positioned within the spring
173. The springs 173 and 174 are disposed between the
cylinder body -and a pair -of blocks 201 mounted on the
respective ends of the shaft 299, the blocks being ‘slid-
able in the spring sockets 172.  Each set of the springs
- 173 and 174 tends to urge one ‘of ‘the pivot shafts 200
against -one end of the. corresponding slot 202, which
Himits the movement of the shaft 200 and the coacting

10

15

20

25

hook 165, so that the springs may be preloaded. Pre-

* loading the springs results in substantial uniformity . in
the application of spring pressure ‘to the various pockets
24,-even though the pockets:may be appreciably :misalined
with one another.

In-order to lift-the plates 22 away from ithe suiface of
the cylinder body so that they may readily be: grasped
and removed from the -cylinder, the hooks 165 -are pro-
vided with: plate-lifting ear portions.164 positioned in
opposed, circumferentially spaced reldation to ‘the: hook
portions 166. The ears 164 are adapted to be swimng out-
wardly against the ends of the plates when :the -hooks
are rocked on the pivot:shafts 200 into the position shown
in Fig. 19.

Provision is made for advancing and retracting the
hooks 165 into-and out of  tersioning reldation with the
plates 22. This is accomplished in ‘the presént instance
by means including an -actuating-shaft 160 which may
be operated by a mechanism similar to that employed ‘in
the first embodiment. The locked-and unlocked positions
of the shaft :are shown in Figs. 16-and 19 respectively.
Formed ‘on ‘the shaft are spaced pairs of lugs 162 ‘which
are pivotally connected ‘to respective links 186. The
Iatter are connected to the hooks 165 by means of flodting
or movable pivots' 1854 which engage inwardly extending
arm portions 185 of ‘the hooks 165. -Thus, the pivots
185a and 20% engage the hooks -at spaced points.

When plates are to ‘be installed on ‘the eylinder of Figs.
16-19, ‘the shaft 169 is rotated so-as to move the hooks
$65 .into ‘their unlocking ‘position, shown in-Fig. 19.
Each plate 22 may then be placed ‘on the cylinder with its
opposite longitudinal ends against the ears 164 and one
of ‘the bars 25, respectively. To lock up -or clamp the
plates on the cylinder, the shaft 160 ‘may be rotated in'a
clockwise direction so as to move the pivots 185z in a
generally circumferential direction and thereby swing the
hoeks 165 in a counterclockwise direction on the pivot
shafts 2€0. As a result of such movement ‘of the hooks,
the plate-lifting ears-164 will -be withdrawn below ‘the
surface of the cylinder and the plates 22 will thereby be
lowered into -engagement with the -cylinder. Further
movement of the -hooks 165 will bring the hook portions
166 -ito engagement with the packets 24 in ‘the plates 22.
During the remainder of -the locking movement of the
-shaft 160, each -of the hooks 165 will rock about the
point ;of -engagement between its hook portion 166 and
the plate 22. .:As.a result;the floating pivot shaft 200 will
be. moved. cifcumferentially. in such a difection -as to
compress the springs: 173 -ahd 174. . The force of the
springs acting -on the hooks 165 ‘will serve to tension
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each of ithe plates 22. Because of the ndividual action
of the hooks 165, substantially ‘equal tensioning. forces
will be applied to. each ‘of the pockets 24, even ‘though
theremay be slight variations in ‘the telative positions of
the pockets.  The springs 173 -and 174 will ‘take up any
elongation of the plate ‘which may ‘occur during a printing
run ‘and’ thus ‘will prevent the plates from ~becoming
loosened ‘on the cylinder. -

“While ‘the :invention is susceptible ‘of various modifica-
tions -and - alternative constructions, the preferred em-
bodiments ‘are :shown .in the “drawings and -described in
detail, but it isto‘be understood ‘that it is ‘not thereby
intended to limit the invention to the forms ‘disclosed, but
it is intended .to ‘cover all equivalents, modifications: and
alternative ‘constructions . fallig within ‘the. spifit -and
scope ‘of the.invention as expressed in the -appended
claims. ‘

A claim:

1. In ‘a plate cylinder for tensioning: printing "plates
having pockets in their undersides adjacent ‘their Tongitu-
dinal “edges,  the ‘combination ‘comprising :an " elongated
cylindrical body for receiving a plurality of printing plates
in generally alined relation longitudinally of said cylinder,
a ‘plurality: of ‘hooks respectively -engageable with the
pockets.at‘one:edge of ‘the:alinéd'plates, means for mount-
ing said hooks ‘on said ‘body..in ‘generally alined relition
longitudinally 'of 'said ‘body for movement in.a generally
circumferential direction relative ‘to said body, a plurality
of generally Jongitudinal rods extending respectively from
one-end of 'said ‘body to said ‘hooks, :a plurality -of ‘camis
respectively coupled to said rods for individually adjust-
ing-the hooks associated with a given plate in-a generally
circamferential-direction and thereby individually register-
ing ‘the plates, a ‘plurality of ‘take-up -hooks movable
circimferentially ‘on ‘said cylindrical body and engage-
able ‘with ‘the ‘pockets at the other edges of the generally
atined ‘plates, respective preloaded ‘springs interposed be-
tweent - said “cylinder and said take-up ‘hooks for urging
the latter "against the plates in a plate-tensioning direc-
tion, and means including a shaftand a link connection
therefrom toeach of said take-up hoeks for withdrawing
said take-up hooks simultaneously from. the ‘plates.

2. In -a plate cylinder for tensioning printing plates
having poeckets in their undersides adjacent their -loagi-
tudinal edges, the combination ‘comprising an elongated
cylindrical body for receiving a plurality of prifiting plates
in ;generally -alined relation longitudinally of said “body,
said body having a longitudinal slot fin ‘its periphery, ‘a
plurality-of longitudinally spaced generally aligned clatp-
ing bars dispesed in said slot :ahd miovable therein in.a
generally circumferential “direction telative ‘to said body,
said bars having outwardly projecting hooks for engaging
the pockets at.one ‘edge of the respective gensrally alined
plates, a plurality ‘of rods disposed-in side-by-side r&lation
in’ said slot for longitudinal movement therein, -a plurality
of -cams' respectively mounted ‘on said rods and respei-
tively -engageable with said bars for ‘adjusting ‘the bats
circumferentially of the body in responise to longitudinal
movement of said rods and thereby individually register-
ing ‘the .generally -alined plates, a plurality of take-up
heoks movable individually in a genetally circumferential
direction ‘on said ‘cylindrical body and ehgageable with
the pockets ‘at the ‘opposite edge ‘of the respective plates,
a plurality of springs respectively interposed between said
cylindrical body and said take-up hooks for biasing the
latter in-a plate-tensioning direction, and ‘means including
a.common shaft and -a link connection therefrom to each

- of said take-up hooks for withdrawing' the Iatter simul-

[

Y&

taneously from ‘the plates.

‘3..In -a.plate ‘cylinder for tensioning ‘printing plates
having pockets in’ their -undersides -adjacent  their Tongi-
tudinal edges, the combination comprising -an elongated
cylindrical body for receiving & plurality of printing plates
in generally alined relation. longitadinally of said body,

§aid: body -having ‘a longitudinal slot in ‘its periphery, a
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plurality of longitudinally'spaced generally alined clamp-
ing bars disposed in said.slot and movable therein in a
generally circumeferential direction relative to said body,
said bars having outwardly projecting hooks for engaging
the pockets at one edge of the generally alined plates, a
plurality of rods disposed in side-by-side relation in said
slot for longitudinal movement therein, a - plurality of
cams mounted on each of said rods and respectively en-
_gageable with corresponding ones of said bars, and adjust-
able means accessible at one end of said cylinder body
for longitudinally positioning the rods so that the bars
are adjusted circumferentially of the body thereby indi-
vidually registering the generally aligned plates.

4. In a plate cylinder for tensioning printing plates
having pockets in their undersides adjacent their longi-
tudinal edges, the combination comprising a cylindrical
body. for receiving a plurality of printing plates in gen-
erally aligned relation longitudinally of said body, said
body having a longitudinal slot in its periphery, a plural-
ity of longitudinally spaced generally alined hooks mov-
able generally in a circumferential direction in said slot
and engageable with the pockets at one edge of the re-
spective alined - plates, a plurality of rods disposed in
side by side relation in said ‘slot underneath said hooks
and extending from one end of said body to said hooks
respectively, and respective cams on said rods and engage-
able with said hooks for individually registering the gen-
erally alined plates.

5. In a plate cylinder for tensioning printing plates
having a plurality of pockets in their undersides adjacent
to. and spaced along their longitudinal edges, the com-
bination comprising an elongated cylindrical body for
receiving a plurality of plates in generally alined relation
longitudinally of the cylinder, said body having a longi-
tudinal T-shaped slot in its periphery, a plurality of longi-
tudinally disposed generally alined bars positioned in said
slot and movable transversely therein in a generally cir-
cumferential direction relative to said cylinder, each of
said bars having only two hooks spaced therealong and
engageable with the pockets at one edge of the alined
plates, said body having a longitudinal groove formed in
the bottom' of said “T-shaped slot, a plurality of rods
disposed in said longitudinal groove underneath said bars,
each of said rods having an outer end extending to one
end of said body and an inner end extending to one of
said bars, and respective wedges mounted. on said inner
ends of 'said rods and engageable with said bars for
moving said bars circamferentially in response to longi-
tudinal movement of said rods, and -means forming a
rounded contact surface between said wedges and respec-
tive. ones of said bars so that the latter may swivelably
float to. aline the hooks thereon for direct pull against
the walls of the plate pockets.

..6. In a plate cylinder for holding cylindrically curved
printing plates under tension applied to pockets in the
undersidesof the plates adjacent their longitudinal edges,
the combination comprising an elongated cylindrical body
for receiving a plurality of plates in generally alined
relation longitudinally of said body, said body having a
longitudinal ‘T-shaped slot in its periphery, a plurality of
longitudinally disposed generally alined bars positioned in
said slot and movable . fransversely therein in a generally
circumferential direction relative to said cylindrical body,
said bars:having hooks engageable with. the pockets in
one end of the respective plates, said body having a longi-
tudinal groove formed in the bottom of said T-shaped
slot, .a plurality - of rods disposed in side-by-side relation
in said longitudinal groove undernedth said bars, each of
said rods having ‘an outer end: extending to. one end of
said cylinder and an inner end extending to one of -said
bars, €ach of said bars having a longitudinal recess over-
lying said longitudinal groove in said cylindrical body, a
plurality” of wedges mounted respectively on said .inner
ends of said rods and disposed in said recesses for moving
said bars circumferentially in response to  longitudinal
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moveémeént of said rods; a plurality of cam members re-
spectively mounted on said bars in said recesses for en-
gaging said wedges, each of said rods having a rack
formed on its outer end, a plurality of pinions on said
cylinder and respectively engaging said racks for adjust-
ing said rods, and scale means on said .cylinder adjacent
said rods for gauging the extent of circumferential ad-
justment of said bars.

7. In a plate cylinder for tensioning, and thereby hold-
ing, a-printing plate having a plurality of generally alined
spaced pockets in its underside adjacent each- of its longi-
tudinal edges, the combination comprising a cylindrical
body for receiving the printing plate, a finger bar having
a plurality of fingers spaced ‘therealong for emgaging
respective ones of the spaced pockets along one edge of
the plate, means for mounting the finger bar for broad-
wise circumferential movement in -said - cylinder. while
permitting swiveling of the finger bar through a limited
range, a manually adjustable rod mounted longitudinally
in said cylinder-adjacent said finger bar, means providing
a' single set of camming surfaces interposed between the
rod.and the finger bar so that the finger bar is urged
circumferentially incident to longitudinal movement of
the rod, and means forming said camming -surfaces so
a$ to permit swiveling movement between them so that
the finger bar is free to automatically assume a position
in-alinement with the pockets on said plate.

8..In a plate cylinder for tensioning, and thereby hold-
ing,.a printing plate having a plurality of pockets in its
underside adjacent its longitudinal edges, the. combina~
tion comprising a cylindrical body for receiving the
printing -plate, a finger bar having a plurality of fingers
spaced -therealong for engaging respective ones-of the
spaced pockets along one edge of the plate, means for
mounting- the finger bar .for broadwise circumferential
movement in said cylinder while permitting swiveling .of
the finger bar through  a limited range, a longitudinal
adjusting rod mounted in said cylinder adjacent: said
finger bar, means adjacent the end of said body for man-
ually adjusting the position of the adjusting rod, means
forming- a single connection to said bar, said last-named
means -including a pair of camming surfaces interposed
between the rod and the finger bar so that the finger bar
is urged circumferentially incident to longitudinal move-
ment. of the rod, at least one of said camming surfaces
being curved to permit swiveling'movement between them
so -that ‘the finger bar is free ‘to-automatically assiime. a
position in alinement with the pockets on said plate,

9. In a plate cylinder for tensioning, and thereby hold-
ing, a printing plate having a plurality of generally alined
pockets in its underside adjacent and spaced along each
of its longitudinal edges, the combination comprising-a
¢ylindrical ‘body for receiving the printing plate, a pli-
rality of finger bars arranged end-to end in said cylinder
and each having a plurality of outwardly extending fingers
for engaging said pockets, a longitudinal adjusting- rod
in said cylinder arranged adjacent said finger bars, means
for mounting -said finger bars for individual broadwise
circumferential movement on said cylindrical body while
permitting individual swiveling -movement thereof, said
rod carrying individual cam operators for circumferen-
tially pressing-against individual ones of said finger bars,
the area of contact between said individual cam -oper-
ators’ and respective ones of said finger bars having -at
least one curved surface for permitting relative swiveling
movement between the finger bars and the adjusting rod
so that each finger bar is free. to automatically assume
an-alined fully-seated position” relative to the pockets
which it engages incident to'reactive force from the plate:
10. In -a plate. cylinder for tensioning, and thereby
holding, a plurality of printing plates each having a plu-
rality ‘of pockets in their undersides adjacent and spaced
along each of ‘their longitudinal edges, the combination
comprising a cylindrical ‘body for receiving the printing
plates ‘side. by sideé, a plurality of finger bars arranged



2,000,003

! -

end to-énd in said cylinder and edch having & plurality
of outwardly extending fingers. spaced therealong for en-
gaging said spaced pockéts, theré being at least two finger
bars for each plate means for mounting said finger bars
for individual broadwise circumferential -movement ‘on
the cylinder while permitting individual .swiveling move-
ment, a plurality of rods longitudinally arranged side
by side in said cylinder and closely adjacent “said finger
bars ‘and extending to one end of said cylinder, there
being one rod for each plate, manual adjustors at the
end of the cylinder for positioning the rods, said rods
cach carrying at least two cam operators for circum-
ferentially pressing against thosé ones of said finger bars
which engage the pockets in one of said plates, said
individual cam operators being so formed as to permit
relative swiveling movement between the finger bars and
the adjusting rods so that the finger bars are free to
automatically assume alined fully-seated positions rela-
tive to the pockets in the plates mc1dent to reactive force
from. the plates.

‘11.:In a plate cylinder for holding a cylindrically
curved printing plate having a plurality of spaced pockets
in -the underside of its leading and trajling edges, the
combination comprising a cylinder having first and second
longitudinal slots-in its surface, a plurality of longitu-
dinally spaced generally alined finger bars disposed in said
first slot and having outwardly extending fingers spaced
therealong and engageable in the spaced pockets at one
end of the plate, said bars being undersize with respect
to ‘said first slot -and movable therein individually in-a
direction generally circumferentially of said cylinder and
to-swiveled positions, means including a rod axially mov-
able in said first slot and having cam means thereon for
shifting .Tespective ones of said bars to engage their

fingers against the pockets of the plate while permitting

the bars to swivel if the pockets are misalined, a plural-
ity of pivot members, means mounting said pivot mem-
bers in axially spaced:relation in the second slot of the
cylinder with freedom to shift in generally circumferen-
tial directions, a plurality of take-up hooks -each mounted
for rocking on one of said pivot members and having a
hook -portion engageable with the plate in the pockets
at its other edge, resilient means interposed between said
cylinder and said pivot members for individually urging
the latter in a first circumferential direction, a common
actuator “shaft disposed axially in said second slot, and
link means pivotally connected between said shaft and
respective ones of ‘said hooks at points spaced from the
réspective pivot members. so that rotation of said-shaft
first rocks:the hooks about said pivot members to engage
the hook portions in the plate pockets and then shifts
said pivot members against the respective spring means to
cause biasing of the hook portions against the plate not-
withstanding misalinement of the plate pockets,

12. In-a plate cylinder for holding cylindrically curved
printing plates under circumferential tension applied -to
pockets in their undersides adjacent their- long1tud1nal
- edges, a tension lock-up arrangement, comprising, -in
combination, ‘a plurality of pivots and means mounting
the same in axially spaced relation in said cylinder with
freedom . for movement in a generally circumferential
direction, 4 plurality of hooks mounted for rocking mo-
tion on respective ones of said pivots and adapted to en-
gage the pockets in one end of a printing plate; a plurality
of resilient means connected respectively between said
pivots. and ‘said cylinder for. biasing said pivots-in-one
direction circumferentially of said cylinder, and.actuating
means engaging said hooks at points:spaced from said
pivots for rocking said hooks about: said pivots into-en~
gagement with the plate thereby -moving said :pivots
against the biasing action of said resilient means so that
said hooks will be resiliently urged 1nto tenswmng en-
gagement with said plate.

13. In @ plate cylinder for holding cylindrically curved
printing ‘plates having pockets-in their undersides adja-
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cent-their longitudinal edges, the combination compris-
ing a cylinder, a-plurality of pivots mounted in axially
spaced relation in ‘said cylinder and movable relative-to
the latter in a generally cucumfcrentlal direction, a plu-
rality of hoeoks supported - for roeking movement on re-
spective ones of said pivots and -engageable with the
pockets in one end of the printing plate, resilient means
for individually 'biasing respective-ones of -said pivots
generally. circumferentially of said cylinder in a direction
tending to bodily move said hooks into engagement with’
the plate pockets, and actuating means operative on-said
hooks at- points spaced from the respective pivots for
rocking said hooks about said pivots into engagement
with the plate and then swinging said hooks. an additiopal
amount to move ‘said pivots bodily against the. blasmg
action of said res1hent means so that the latter res1]1ent1y
urge the hooks into tensioning engagement with the plate.

14. In a -plate cylinder for holding -a cyhndrlcally
curved printing plate under circumferential tension ap-
plied to pockets in its under51de adjacent its longitudinal
edges, the combination comprising a cylinder, a. plurality
of take-up hooks spaced axially along said cylinder for
engaging the pockets adjacent one longitudinal edge of
the plate, each of said hooks having first and sccond
supporting’ pivots, means mounting .said. first pivots. with
freedom-to move in said cylinder in a generally circum-
ferential direction, respective resilient means for-indiyvid-
ually biasing each of said first pivots in one generally
circumferential direction, common actuating means for
moving each of said: second p1vots in the opposite “¢ir-
cumferential direction for swinging said hooks about sa1d
first pivots into engagement with the plate and then swing-
ing said hooks about the point of engagement between
said hooks and the plate to move said first pivots against
the biasing action of said resilient means so that the
latter will resiliently urge the hooks into tensioning en-
gagement with the plate notw1thstand1ng misalinement of
the plate pockets.

15.. In a plate cylinder for holding cyhndrlcally curved
printing. plates under circumferential tension applied to
pockets in the undersides .of the plates adjacent -their
long1tudma1 edges, a tension lock-up arrangement, comi-
prising, in combination, a plurality of hooks havmg re-
spective body portions and platc engaging portions, sald
body portlons being positioned in said cylinder, said pl,ate :
engaging portions being adapted to extend. outwardly of
said cylinder for engagement with the pockets.-in one
end of a printing plate, a plurahty of pivots. extendmg
longitudinally of said cylinder and.respectively support
ing said hooks at points on said body portions, means sup-
portmg said pivofs for translatory movement.in said cyl-
inder in a generally circumferential direction, a plurahty
of springs connectéd between said cyhnder and said
pivots respectively for bxasmg said pivots circumferen-
tially of said cylinder in a direction. tending to engage
said: hooks with the plates, means for limiting the move-
ment of the pivots under the blasmg action of sald springs,
an actuating shaft journaled in said cylinder and extend-
ing longitudinally thereof adjacent said hooks, said shaft
having a plurality of radially projecting lugs opposite said
hooks, and respective links connected between said lugs
and said hooks, .said links being connected to said ‘body
portions of said hooks at points spaced mwardly of said
pivots so that rotation of said shaft in.one direction first
rocks said hooks about said pivots to cause-said plate
engaging. portions of said hooks. to engage the ‘plate and
then rocks. said hooks about.the point of engagement
between said plate engaging portlons and the plate s0-as
to move said pivots against the biasing action'of ‘said
springs and thereby resiliently tension the plate, .. = .

16. In a plate cylinder for tensioning -and thereby
holding a .printing -plate . having pockets .in -its under-
side adjacent and spaced along its longitudinal edges the
combination - comprising - *¢ylindrical - body - for - receiv-
ing the printing plate, a bar having-a plurality of hooks



2,900,908

13

spaced therealong and engageable ‘with the respective
spaced pockets at one edge of the plate, means mount-
ing said bar in said body for circumferential movement
while permitting the bar to swivel through a small angle,
a rod disposed on and movable fongitudinally relative
to said cylindrical body, means forming asingle con-
nection to said bar for moving the latter circumfer-
entially of the body, said last means including a cam on
said rod engageable. with said bar {6 ‘moviag the latter
and the hooks thereon circumferentiariy of the cylin-
drical body in response to longitudinal movement of
said rod, one of: the coengaging surfaces on said cam
and bar being rounded, and means for effecting endwise
adjustment of said rod.to circumferentially position said
bar and hooks on said cylindrical body.

17.In a. cylinder for holding printing plates under
tension, such plates having at least two .spaced apart
pockets cut in the underside of their leading and trail-
ing edges, registering means comprising in combination
a pair of register hooks, means mounting said hooks
spaced apart in said cylinder to engage two pockets in
one edge of a plate, said mounting means including
means affording movement of said hooks differentially
and in unison in a substantially circumferential direc-
tion relative to said cylinder, a movable member in said
cylinder and means for adjusting the position thereof,
and means forming a single pivotal connection between
said movable member and said two hooks for shifting
the latter in unison circumferentially of the cylinder,
said pivotal connection having a pivot axis which is dis-
posed -substantially along a radial line of the cylinder
so that said hooks automatically swivel relative to one
another to firmly engage plate pockets which are not
alined parallel to the axis of the cylinder.

18. In a printing" cylinder adapted to hold a curved
stereotype printing plate under tension, such plate hav-
ing at least two spaced apart pockets cut in the under-
side of ome edge which is disposed on the cylinder gen-
erally parallel to the cylinder axis, registering means com-
prising; in combination, a pair of register hooks, means
mounting said hooks on the cylinder spaced apart longi-
tudinally of the cylinder to engage two pockets in the
printing plate, said mounting means including means
affording freedom for said hooks to move in a direc-
tion substantially circumferentially of the cylinder, a
movable member, manually operable means for adjust-
ing said movable member to different positions within
its range of movement, means interconnecting said mov-
able member and said two hooks for shifting the latter
circumferentially of the cylinder in response to opera-
tion of said adjusting means, said interconnecting means
including a single pivot connection between said mov-
able member and said two hooks, said pivot connection
being disposed intermediate said two hooks and having
an axis disposed substantially radially of the cylinder so
that said hooks automatically swivel differentially into
firm engagement with two respective plate pockets which
are not alined parallel to the cylinder axis.

19..In a cylinder for holding a curved stercotype
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printing plate under tension, said plate having four
spaced -apart pockets cut in the underside of one edge
which is. disposed on the cylinder gemerally parallel to
the cylinder axis, registering means comprising, in com-
bination, two pairs of registering hooks, means mount-
ing said registering hooks spaced apart longitudinally
of the cylinder with each pair of hooks disposed to en-
gage in respective pairs of adjacent plate pockets, said
mounting means including means affording freedom for
said hooks to move in a direction substantially circum-
ferentially of  the cylinder, ‘two movable members,
means for adjusting the positions of said two movable
members, means interconnecting said two movable mem-
bers respectively and exclusively with said two pairs of
hooks for shifting such pairs of hooks circumferentially
of the cylinder according to the positions of the two
movable members, said interconnecting means including
means forming a single pivot connection between each
said movable member and the corresponding pair of
hooks, said pivot connections each being spaced apart
longitudinally of the cylinder. and disposed intermedi-
ate the corresponding pair of hooks and defining a pivot
axis disposed - substantially radially. of the cylinder, so
that the individual hooks in each said pair automatically
swivel relative to one another into firm engagement
with the corresponding plate pockets even though such
pockets are misalined relative to a line parallel to the
cylinder axis.

20. In a cylinder for holding printing plates under
tension, such plates having at least two spaced apart
pockets cut in the underside of their leading and trail-
ing edges, registering means comprising in combination
a pair of register hooks having plate-engaging hook tips,
means for mounting said hooks spaced apart on said
cylinder to engage two respective pockets in one edge
of a plate, said mounting means including means afford-
ing movement of said hook tips differentially and in
unison in a substantially circumferential direction rela-
tive to said cylinder, 'a. movable member and means for
mounting it on said cylinder, means for adjusting the
position of said member and holding it in adjusted po-
sition, and means interconnecting said movable mem-
ber and said two hooks to shift the latter in response
to adjustments in the position of the former, said last-
named means including means forming a force-transmit-
ting pivot comnection for affording differential move-
ments of said hooks. so that said hook tips firmly en-
gage in plate pockets which are not alined parallel to
the axis of the cylinder.

References Cited in the file of this patent
UNITED STATES PATENTS

988,559 Evensen oo Apr. 4, 1911
1,858,305 Meisel et al, - May 17, 1932
2,047,364 Foster —vmmaom e July 14, 1936
2,236,230 Worthington .o —ee__ Mar. 25, 1941
2,428,263 Crafts et al, e Sept. 30, 1947
2,639,668 Chase et al. —ccmeuce May 26, 1953



