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2,818,806 
PRNTNG PLATE CYLNDER 

Charles A. Harless, Riverside, Conn., assignorto R. Hoe & 
Co., Inc., New York, N. Y., a corporation of New 
York 

Application February 11, 1953, Serial No. 336,236 
9 Cairns. (C. 101-378) 

This invention relates to improvements in printing plate 
cylinders, and, more particularly, in the means for fixing 
stereotype or similar printing plates to the cylinders. The 
invention is particularly concerned with cylinders of the 
type in which the plates are held on the cylinder by 
clamping arrangements engaging in recesses underneath 
the plates adjacent their straight edges. 

it is an object of the invention to provide an improved 
plate clamping arrangement which permits a slight cock 
ing of a plate relative to the cylinder. 
A further object of the invention is to provide a spring 

clamping mechanism, in which the parts are adjusted to 
the clainping position or unclamping position, and there 
is little or no tendency to move from such position due 
to the clamping action or action of the springs. 
A still further object of the invention is to provide an 

improved means for loosening or dislodging a plate to 
facilitate its removal. 
With these and other objects which will appear in 

mind, a cylinder embodying the invention in a preferred 
form will now be described with reference to the accom 
panying drawing and the features forming the invention 
will then be pointed out in the appended claims. 

In the drawing: 
Figure 1 is a plan view of the cylinder; 
Figure 2 is a partial plan view of the cylinder, show 

ing the plate clamping assemblies in a different position; 
Figure 3 is an end elevation of the cylinder; 
Figure 4 is a plan view on an enlarged scale of part 

of the cylinder, showing a camping mechanism unit with 
covering plate in place and another such unit with cover 
piate removed to show internal structure; 

Figure 5 is a floated view of part of the clamping 
unit of Figure 4, frame structure and other parts being 
removed to reveal the structure of the mechanism shown 
more clearly; 
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Figure 6 is an end elevational view of the parts shown 
in Figure 5; 

Figure 7 is a view similar to Figure 6, but showing 
the parts in another operating position; 

Figures 8, 9 and 10 are sections on the respective lies 
8-3, 9-9 and 0-10 of Figure 4; and 

Figure 11 is a section on the line 1-1 of Figure 8, 
with parts removed and showing principally the mecha 
mism for adjusting the plate clamping hooks for register 
ing a plate. - 
The present invention is an improvement upon that 

disclosed in prior Harless application Serial No. 298,940, 
filed May 31, 1952, for Printing Plate Cylinder, now 
U. S. Patent No. 2,708,875, and is particularly concerned 
with the clamping assemblies. 
The cylinder carries a number of plates 2, the out 

lines of which are indicated in phantom in Figure 1. As 
usual, the cylinder illustrated may carry a total of eight 
plates, arranged four across and two around the cylin 
der, and the plates at one end of the cylinder being stag 
gered or angularly displaced with reference to plates at 
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the other end of the cylinder, for reducing vibration in 
printing. A number of plate clamp units 3 and Spacer 
blocks 4 are provided, and the plate clamp units are 
operated in groups of four by means of shafts 5, the 
ends of which project out from the ends of the cylinder 
and are provided with a mechanism indicated generally 
at 6, for turning them from clamping to unclamping 
position, or vice versa. 
The cylinder is provided with generally rectangular 

axial grooves or channels 7, having axial dovetail hold 
ing grooves 8 formed in their radially inward or bottom 
surfaces. Bores 9 (Figures 4, 8) communicating with 
the channels 7 to one side thereof, accommodate the op 
erating shafts 5. 
The operating mechanism comprises, for each shaft 5, 

an arm 10 fixed to the shaft, a link 11 pivotally con 
nected to the end of the arm 10 and also pivotally cor 
nected to an arm 12 rotatably fixed to the cylinder end. 
An extension 13 of the arm 12 has a socket 14 for tak 
ing a wrench 15. 

In Figure 3, the operating mechanism associated with 
a shaft 5 is shown in full lines in clamping position, 
and in phantom in the unclamping or releasing position. 
Motion toward and away from plate clamping position 
is limited by a stud 16 against which an adjustable stop 
screw 17 abuts in the clamping position, and against 
which the extension 13 of arm 12 abuts in the unclamped 
position. Spring detents 18 and 19, of usual type, en 
gaging in a recess under the arm extension 13, serve to 
hold the operating mechanism in the clamped or un 
clamped position, as desired. 
The clamping assemblies 3 are adjustably fixed in the 

channel or groove 7, as later described in detail, and 
may be rearranged as indicated in Figures 1 and 2 for 
taking plates of different widths, the spacer blocks 4 
being relocated accordingly, as indicated in those figures, 
and generally as described in the above mentioned prior 
application. 
Each clamping unit 3 (Figures 4 and 8 to 11) com 

prises a block or frame structure composed of a lower 
member 26 and upper member 27 joined to it by means 
of bolts 28, so as to form a rigid structure for support 
ing the operating parts. In Figure 4, a clamping unit 
is shown with upper member 27 in place and another 
clamping unit with the upper member removed to show 
internal structure. The lower block 26 is cut to an arc 
30, completing the bore 9 which accommodates the op 
erating shaft 5, and the two members 26 and 27 are re 
cessed and cut away to accommodate the clamping mecha 
nisms now to be described. 
The clamping unit is held in the channel 7 by means 

of dovetail blocks 31, fitting in the dovetail groove 8. 
Bolts 32 countersunk in the upper block 27 and having 
their threaded ends engaging in correspondingly threaded 
bores in the members 31 are utilized for securing the 
clamping unit in position, by tightening up on the bolts 32, 
but permit adjustment of the clamping unit by loosening 
the bolts 32. The spacer blocks 4 may, in some case, 
be provided with similar mechanisms for adjustably fasten 
ing them in the channel 7, as shown in the above men 
tioned application. An improved arrangement, which 
permits the use of narrower spacing blocks and also sin 
plifies the construction is, however, preferred. In this 
arrangement, the spacer blocks 4 are formed with grooves 
35, and the upper members 27 of the clamping unit 
blocks are formed with overhanging ledges 36 fitting in 
the grooves 35, so that the spacer blocks 4 are held in 
position by the clamping units 3. As will be apparent, 
it is possible to use a much smaller filler 4 than may be 
used with the filler block attachment of the above men 
tioned application. The undercutting of the blocks 4 does 
not, of course, interfere with the use of filler blocks held 
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in place as in the above application, wherever this may be 
desired. 

In a preferred arrangement, provision is made for re 
locating the clamping units without removing them, and 
for accurately registering them for holding plates of vari 
ous widths and printing from webs of various widths. The 
outer ends of the channels 7 are closed off by end blocks 
or caps 38 held to the cylinder by bolts, as indicated, and 
a retainer and register block 39 is used, being held in 
place by a screw (not shown) cooperating with a dove 
tail block 3, fitting in the dovetail groove 8 for holding 
it adustably in position in the channel, as in the case of 
the clamping units 3. 
As viewed in the axial direction, the member 39 is 

generally flush with the cylinder surface and with the 
upper surface of the clamping units 3. it is provided, 
however, with registering lugs 39, extending in a radial 
direction beyond the cylinder periphery generally, for a 
quarter of an inch or so, to permit registering the curved 
edge of the outside plate, under certain conditions. The 
block 39 is also cut out to accommodate shaft 5 on each 
side, so that it may be reversed in the channel 7, under 
certain conditions. 
The cylinder of Figure 2 is shown as arranged for 

printing from a wide web, as, for example, a 68 inch web, 
producing four 17 inch page widths. In this case, the 
block 39 has been removed, and the curved edge of the 
outside plate may be registered against a pin (not shown) 
inserted in the end cap 38 or cylinder body , spacers 5 
of suitable width being used to position the clamping units 
properly with relation to the recesses cut underneath the 
plates adjacent their straight edges. 

In Figure 1, the parts are shown as arranged for print 
ing a narrower web, as, for example, for printing four 15 
inch page widths from a 60 inch web, in which case, the 
outer curved edge of the end plate is registered against 
the lugs 39. For still smaller web and page widths, such 
as four 14, inch page widths, printed from a 56 inch web, 
the blocks 39 may be reversed so as to bring the register 
lugs 39' flush against the end clamping unit 3, spacer 
blocks 4 of suitable width being used, as before. 
The distance between block 39 and end cap 38 is suffi 

cient to permit the insertion and removal of spacer blocks, 
by merely loosening up on the screws 32, so as to permit 
separating the clamping units 3 and removing and re 
placing the spacer blocks, which operation requires only 
the necessary space for clearing the spacer blocks 4 from 
under the ledges 36 of the clamping units 3. Where the 
parts are being arranged for the widest web, it is necessary 
in any event, only to remove the end cap 38 and slide the 
parts slightly from the end of the channel 7. 

Each clamping unit 3 includes a pair of hooks or clamps 
40 for taking one straight edge of a plate and a pair of 
hooks 41 for taking a straight edge of another plate. 
Hooks 40 are substantially rigid to serve to locate the 
plate properly for register, while the hooks 41 are spring 
pressed so as to allow for any variation which may exist 
in the location of the recesses under the plate in which 
the hooks engage, thus insuring that all hooks will be in 
firm engagement at all times. 

Each hook 40 is formed at the end of one arm of a bell 
crank 43, pivotally carried on a short shaft 44 supported 
in the lower member 26 of the clamping unit frame or 
block. The other arms 45 of the bell crank receive 
trunnions 46 to each side of a block 47. The central 
part of the block 47 is formed with a concave spherical 
seat 48 and with a central bore 49. 
A hook adjusting element 56 (Figures 8 and 11) is pro 

vided and comprises a convex annular spherical surface 
51 cooperating with the seat 48 and a shank 52 extending 
through the bore 49 with clearance on all sides and with 
its tip threadably engaged in an extension 53 of the lower 
block member 26. The upper end of the adusting mem 
ber 50 is formed with means, such as a hexagonal socket 
54 (Figure 4), to permit turning this member. Spring 
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4 
pressed plungers 55 (Figures 9 and 11) seated in the 
extension 53 may also be provided for taking up slack 
between member 47 and the lower block extension 53. 
Turning member 50 in one direction will force the block 
47 radially inwards, thus adusting the hooks 40 in the 
clamping direction (counterclockwise in the sectional 
views), while turning the member 50 in the other direc 
tion will adjust these hooks in the reverse direction. The 
trunnions on member 47 are rounded, as shown, and co 
operate with cylindrical bores in the ends of the bell 
crank arms 45, thus forming a self-aligning connection 
between the member 47 and each of the bell cranks. The 
positioning arrangement for the bell cranks accordingly 
forms a whiffletree, so that by turning the member 50 the 
circumferential position of the pair of units may be de 
termined as accurately as desired, while, at the same time, 
permitting one hook of a pair to be slightly in advance 
of this position and the other slightly in back of it. Where 
the plates are to be set straight on the cylinders, as is 
usual, this whiffletree arrangement permits the units to 
adjust for firmly gripping in both recesses in the plate, even 
though there may be a slight variation in the location 
of these recesses in the circumferential direction. More 
Over two pairs of hooks 40 of two adjacent clamping units 
3 which cooperate with the same straight edge of the 
Same plate, may be displaced circumferentially from each 
other, permitting the attachment of the plate in a slightly 
skewed position wherever necessary. The whiffletree 
mounting of the hooks of each pair will cause the four 
hooks of the two pairs to align themselves substantially 
along a very slight helix, so as to engage firmly under 
the plate at four points, while the plate is in a cocked or 
skewed position. 
The hooks 41 are formed at the outer ends of mem 

bers 60, pivotally mounted on a shaft 6 fixedly carried 
in the lower block member 26, and held from rotation 
therein as by means of set screws 62. The central part 
of shaft 61 may be recessed or partly cut away, so as 
to provide clearance for the movement of other parts, 
while making the construction as compact as possible. 
The hook carrying member 60 is formed with a project 
ing finger or lug 63 received within a groove 64 in the 
shaft 5 (Figures 5, 6 and 8), and cooperating with one 
wall of this groove for withdrawing the member 60 to 
unclamping position, as indicated in Figures 7 and 9. 
The members 60 are further provided with bores 70 (Fig 
tires 5, 6 and 7) elongated in the circumferential direc 
tion about the axis of shaft 61, and receiving the ends of 
a shaft 71. The elongation of the bores or apertures 70 
is such as to provide for a limited play or relative move 
ment between the shaft 71 and the members 60 (ordi 
narily, about an eighth of an inch of play or so is 
suitable). 

Shaft 71 carries poppet blocks 72, and a rotatable 
roller 73 for cooperating with the camshaft 5. Poppet 
rods 74 formed with the blocks 72 are surrounded by a 
pair of compression springs 75. A cross bar or thrust 
block 76 slidably receives the ends of the poppet rods 
74, and is provided with trunnions 78 to which are piv 
otally attached a pair of links 79. The other ends of 
links 79 are pivotally attached to the member 60 by pins 
80 having threaded sections and heads for screwing into 
the members 60. 
The shaft 5 is provided with a recess 81 for seating the 

roller 73 in the unclamped position, with a rise 82 for 
pushing the roller and clamping up the plate, and with 
a high dwell 83 for holding the roller in plate clamping 
position. 
With the parts in the position of Figures 7 and 9, 

in which the hooks 41 are not engaged in the plate, the 
springs 75 are permitted to push the cross piece 76 and 
poppet blocks 72 as far apart as permitted by the play 
between the parts. In this position, the links 79 will 
be under tension (applied between members 60 and cross 
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bar 76), while the springs 75 will force shaft 71 to the 
limit of its movement in the circumferentially elongated 
bore 70. It will be apparent that in this position, the 
parts 72 and 76 and the links 79 form a pre-loaded spring 
assembly which will move the members 60 or move with 
the members 60, as required, and without affecting the 
compression of springs 75 until the movement of the 
members 60 may be interfered with. Thus, the assembly 
just discussed moves bodily from the position of Figure 
5 toward that of Figure 4 when shaft 5 is rotated to 
clamp the plate, until a hook 41 engages the plate. At 
this point, any appreciable further movement of the hook 
41 and of the member 60 on which it is formed is pre 
vented. Further rotation of the shaft 5 continues to 
move the roller 73 and shaft 71 upon which it is mounted, 
this movement being permitted by the elongation of the 
slot 70 in the members 60. However, block 76 is restrained 
from movement relative to the arms 60 by the links 79 
and will cease moving when the arms 60 are prevented 
from moving. Accordingly, the movement of roller 73 
after the hooks 4 engage, moves blocks 72 slightly to 
ward block 76. As soon as this happens, the full com 
pression of springs 75 is applied through cross piece 76 
and link 79 to the hook supporting members 60. Move 
ment of the roller 73 may continue for any desired dis 
tance up to the play between shaft 71 and the members 
60. The springs 75 are preferably "long” in the physical 
sense, so that the spring pressure applied is substan 
tially constant even though the actual compression of the 
spring may vary within the limits of movement permitted. 

In retracting the clamps from the position of Figs. 6 
and 8, shaft 5 is rotated clockwise. The first effect of 
this is to permit the spring 75 to push the roller 73 back 
until shaft 71 seats against one end of the bores 70 in the 
nepmbers 60. The spring assembly now becomes inert. 
The further retraction to the position of Figure 5 is ac 
complished by the wall of the groove 64 engaging the 
fingers 63 on the members 60 and moving these members 
to the position of Figure 5. 

Provision is made for knocking loose the end of a 
plate as it is unclamped. For this purpose, there is 
formed on a link 79 a projection 90. In the clamped 
position this is located approximately midway between 
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the two plates. However toward the latter part of the 
retracting movement of the arm 60, the projection 90 
forces the edge of the plate circumferentially sufficiently 
so as to dislodge it from a cylinder and permit easy re 
moval. 

It will be understood that the clamping arrangements 
shown in Figures 4 and 5, when used with approximately 
semi-cylindrical plates as is usual, will be reduplicated 
on the opposite side of the cylinder and symmetrical with 
respect to the cylinder axis. Thus, each plate will be 
gripped on one straight edge by a pair of hooks 40 and 
on its other straight edge by a pair of hooks 41. Plate 
stop screws 91 may be provided where desired, the press 
man resting an end of the plate against these screws pre 
liminary to clamping it up. As is apparent, the plate de 
taching elements 90 may be masked by these stop screws, 
So that the clamping mechanism is protected from acci 
dental injury by the dropping of a plate. 

It will be apparent that in the unclamped position, the 
parts are not under any stress, so that no force is required 
to hold the operating shafts 5 in position, the spring 
plungers or detents 19 being provided merely for con 
venience and to give the pressman a definite indication 
that the mechanism is in the unclamped position. The 
high dwell 83 may be cylindrical and concentric with the 
cylindrical part of the shaft 5 generally, or may be slightly 
flattened, if desired. In any event, since the action of the 
roller 73 against the high dwell 83 is along a line through 
the axis of the shaft 5, it merely tends to force this shaft 
against the cylindrical bore 9 in the cylinder, creating no 
tendency to turn the shaft. It is thus unnecessary to hold 
the shaft in the clamped position against any substantial 
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6 
stress, so that the spring plunger or detent 19 serves 
merely to hold the parts against any slight tendency to 
ward dislodgement which may exist due to vibration or 
other accidental causes. 

It will be noted, that in the clamping position the 
recesses or grooves 64 and 81 of the shaft 5 are located 
on the same side as the clamping unit with respect to a 
plane through the axes of the cylinder and of the shaft 5. 
Any turning moment of shaft 5 due to centrifugal force 
will, therefore, be exerted in the clamping direction, or 
clockwise in the figures. In this position, the link 11 
and arm 12 are at dead center or in alignment, so that 
the shaft 5 is positively prevented from turning due to 
action of centrifugal force. Screw 17 in the operating 
arm 12 may be adjusted as necessary to maintain a 
straight alignment of the parts when the shaft is in clamp 
ing position. Arm extension 13 is positioned radially 
outward from the link 11 and arm 12 in the clamping 
position and is made sufficiently massive so that cen 
trifugal force on these parts also tends to press the screw 
17 against the stop 16. 
As best shown in Figures 6-9 and 11, the upper block 

member 27 is formed with a flat, chordwise surface 92, 
against which the block 76 and links 79 may slide, the 
motion on this end of the spring assembly being otherwise 
free. In the clamping position of Figure 6, the compres 
Sion of springs 75 acting against cross block 76 creates 
a slight counterclockwise moment about the pivots 80, 
holding the block up against the surface 92, and in the 
retracted position of Figure 7, this moment is somewhat 
increased. When the projection 90 (Figure 9) engages 
a plate for dislodging it, a surface 93 formed on block 
26 Supports the cross piece 76 when necessary. 
What is claimed is: 
1. In a printing cylinder, plate clamping mechanism 

comprising spring means for engaging under the substan 
tially aligned straight edges of a pair of neighboring plates 
and rigid clamping means for engaging under the op 
posite straight edges of the plates and holding the same 
against the action of the spring means, the rigid clamping 
means comprising a series of hooks including two neigh 
boring sets of hooks, each set comprising two pairs of 
neighboring hooks for engaging in recesses under a said 
plate, means for holding the hooks in plate engaging 
position and comprising a separately adjustable member 
for holding each pair of hooks in plate engaging position, 
a differential connection between the two hooks of each 
pair and its said adjustable member, and means for in 
dividually and independently adjusting the position of 
each said adjustable member, whereby one of the said 
pairs of hooks may be displaced circumferentially from 
the other pair, and the four hooks of the two pairs will 
engage in aligned recesses under a slightly skewed plate. 

2. In a printing cylinder, plate clamping mechanism 
comprising Spring means for engaging under a straight 
edge of a plate and rigid clamping means for engaging 
Linder the opposite straight edge of the plate and holding 
the same against the action of the spring means, the 
rigid clamping means comprising two pairs of hooks 
for engaging in recesses under the plate, a bar for each 
pair of hooks and connected at its ends to the hooks of 
the said pair for holding them in plate engaging position, 
pivots Supporting the said bars centrally, and adjustable 
means for moving said pivots to displace one of the said 
pairs of hooks circumferentially from the other pair, where 
by the bars will pivot to engage the four hooks of the 
two pairs in aligned recesses under a slightly skewed 
plate. 

3. In a printing cylinder, plate clamping mechanism 
comprising a pair of hooks engaging in recesses under a 
plate adjacent a straight edge thereof, means for mounting 
the hooks in the cylinder for movement about an axially 
extending pivotal axis, a bar, means connecting the bar 
to the hooks at its ends for pivoting them into and hold 
ing them in plate engaging position, a bar adjusting mem 
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ber and a pivotal connection between the said member 
and the bar, whereby the bar may be bodily adjusted to 
move the hooks circumferentially as a pair, but will pivot 
for engaging the hocks in plate recesses out of axial 
alignment with the cylinder. 

4. in a printing cylinder, plate clamping mechanism 
comprising a pair of bell cranks having hook arms for 
engaging in recesses underneath a plate for holding it on 
the cylinder, means pivotally mounting the bell cranks 
in the cylinder for pivoting movement about an axially 
extending axis, a bar pivotally connected to the other 
arms of the said bell cranks, and means adjusting the 
position of the bar radially of the cylinder for adjusting 
the hooks circumferentially thereof, the last said means 
comprising an adjusting member, and a pivotal connection 
between the same and the middle of the bar, whereby the 
bar raay be bodily adjusted to move the hooks circum 
ferentially as a pair, but will pivot for engaging the hooks 
in plate recesses out of axial alignment with the cylinder. 

5. In a printing plate cylinder, plate clamping mecha 
nism comprising a hook for engaging in a recess under a 
plate, means pivotally mounting the hook for movement 
between an extended plate clamping position and a re 
tracted unclamping position, an operating member, and a 
preloaded spring assembly connecting the operating mem 
ber and hook and comprising a thrust member, a lost 
motion connection between the operating member and the 
hook, the lost motion being a fraction of the total hook 
movement, a tension link pivotally connected to the hook 
and to the thrust member, and a spring compressed be 
tween the operating member and thrust member when the 
lost motion is taken up, and operable when the hook is 
held and the operating member is moved, for further com 
pressing the Spring and applying spring force to the hook 
through the tension link. 

6. Plate clamping mechanism according to claim 5, 
comprising also means for guiding the thrust member in 
its movement following the hook when the hook is moved 
between clamping and unclamping position. 

7. in a printing plate cylinder, plate clamping mecha 
nism comprising a pair of hooks for engaging in recesses 
under a plate, means pivotally mounting the hooks for 
movement between an extended plate clamping position 
and a retracted unclamping position, an operating mem 
ber, and a preloaded spring assembly connecting the op 
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8 
erating member and hooks and comprising a cross block, 
lost motion connections between the operating member 
and the hooks, the lost motion being a fraction of the total 
hook movement, tension links pivotally connected to the 
hooks and to the cross block, and a spring compressed 
between the operating member and cross block when the 
lost motion is taken up, and operable when the hook is 
held and the operating member is moved, for further com 
pressing the spring and applying spring force to the hooks 
through the tension links. 

8. Plate clamping mechanism according to claim 7, 
comprising also means for guiding the cross block in its 
movement following the hooks when the hooks are moved 
between clamping and unclamping position. 

9. A printing plate cylinder having an axially extending 
groove, clamping unit assemblies slidably fitting in the 
said groove, means for fastening the clamping unit 
assemblies in the groove to provide for plates of different 
widths, spacer blocks between and abutting against the 
clamping unit assemblies, and means for detachably at 
taching the spacer blocks to the clamping unit assemblies 
for holding the spacer blocks within the groove, the last 
said means comprising overhanging ledges formed on the 
clamping unit assemblies and cooperating grooves formed 
in the spacer blocks and receiving the said ledges. 
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