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2 Claims. 

The term printing plate herein is to be under 
stood as including printing plates for mounting 
on So-called bases, type high printing plates, 
and stones and other plates, sheets and blocks 
on which matter to be transferred by impression 
is located. 
The present invention is exemplified in connec 

tion with curved printing plates less than type 
high, and the support for the printing plates is 
exemplified as a plate cylinder, although it is 
obvious that certain parts of the invention are 
also applicable to registering flat printing plates. 
The present invention is an elaboration or 

carrying forward of the invention shown, de 
Scribed and claimed in my copending application 
on improvements in Means for registering print 
ing plates, Serial No. 16,646 filed April 16, 1935, 
and exemplifies additional modifications of said 
invention. 

It is the object of the present invention to 
provide novel means for determining the proper 
position of a printing plate on its support, fur 
ther, to provide novel means for determining 
proper related positions of printing plates on 
their Support, for instance, in making up a 
form of printing plates; further, to provide 
novel means whereby printing plates for succes 
sive printings are positioned relatively to each 
other so that the printing lines for printing differ 
ent colors of a multi-color subject are properly re 
lated in the successive printings, for instance, 
on a multi-color printing press having a plu 
rality of plate cylinders for printing successive 
Colors; and, further, to provide novel means 
adapting my improved device as an attachment 
for a printing press whereby the printing plates 
may be properly positioned on the plate cylinder 
or cylinders. 
The invention consists in novel means for at 

taining these objects and in novel parts and ar 
rangements of parts for obtaining the results de 
sired. 
The invention consists further in providing 

novel means for supporting an indicator or in 
dicators in manner for indicating the correct 
position of the printing plate or plates; fur 
ther, in providing novel means for mounting an 
indicator frame; further, in providing novel 
means for positioning the indicator frame in 
operative position and in retracted position; fur 
ther, in providing novel means for lateral move 
ment of the indicator frame into co-relation 
with different portions of the plate support; fur 
ther, in providing novel means whereby to regis 
ter different portions of a plate support with the 

(C. 33-84.5) 
indicating means; and, further, in providing novel 
means whereby to register the indicating 
means with relation to the plate support. 
The invention consists, further, in mounting 

indicating means for plate positions on the frame 
of a printing press, means whereby to relate the 
plate position on the plate support of the print 
ing press with the indicating means, and means 
whereby to relate the indicating means with the 
plate. Support; further, to provide novel means 
whereby to shiftably mount the indicator means 
on the frame of the printing press; further, to 
provide novel means for insuring parallelism be 
tween the indicating means and the axis of rota 
tion of the plate cylinder; and further, to pro 
vide novel means whereby to releasably mount 
plate registering means on the frame of a printing 
press. 
The invention is exemplified in connection with 

a plate cylinder of a rotary printing press, only so 
much of the printing press being shown as is 
necessary to illustrate the . invention. Such 
plate cylinder may be a single plate cylinder of 
a printing press or one of a number of plate cylin 
ders, for instance, of a multi-color printing ma 
chine. The printing machine is assumed to con 
tain the usual parts, features and functions of 
a machine of this character. 
The term cylinder includes any cylinder or 

sector of a cylinder capable of supporting a curved 
printing plate or plates being registered. 
While the invention is exemplified as applied 

to a plate cylinder as a support for the printing 
plate or plates, it is, of course, obvious that cer 
tain parts of the invention are applicable to a 
flat printing plate or plates mounted on a flat 
support or bed of a printing press. 

In the drawings: 
Fig. 1 is an end elevation of my improved de 

vice, applied to a rotary printing press, partly 
broken away, the indicator frame being shown 
in operative position in full lines, and in re 
tracted positions in dotted lines. 

Fig. 2 is a front elevation of the same, partly 
broken away. 

Fig. 3 is a vertical section of the same, taken 
on the line 3-3 of Fig. 2, and partly broken 
away. 

Fig. 3a is a cross sectional detail view taken on 
the line 3d-3a of Fig. 2. 

Fig. 3b is a cross sectional detail view taken 
on the line b-3b of Fig. 3. 

Fig. 4 is a side elevation of a rotary printing 
press, showing the driving means for the cylin 
des, partly broken away. . 
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Fig. 5 is a vertical section of my improved de 

vice, taken on the line 5, 1.5 of Fig. 2, and partly 
broken away. 

Fig. 5a is a front elevational detail view, partly 
broken away. 

Fig. 6 is a vertical section of my improved de 
vice, taken on the line 6-6 of Fig. 2. 

Fig. 7 is a cross sectional detail view, taken on 
the line 7-7 of Fig. 6, and showing clamping 
means of my in proved device. 

Fig. 8 is a cross section of the same, taken in 
the plane of the line 8-8 of Fig. 7. 

Fig. 9 is a longitudinal section of a detail of 
the same, taken in the plane of the line 9-9 of 
Fig. 8. 

Fig. 10 is an enlarged rear elevation of the 
indicator frame and its mounting, partly broken 
away. 

Fig. 11 is a longitudinal section of the same, 
taken in the plane of the line f-f of Fig. 5. 

Fig. 12 is a cross-section of the same, taken in 
the plane of the line 2-2 of Fig. 11. 

Fig. 13 is an end elevation, partly broken away, 
Showing a modification of the mounting means. 

Fig. 14 is a cross-section of the same, taken on 
the line 4-4 of Fig. 13. 

Fig.15 is a section of the same, taken in the 
plane of the line 5-5 of Fig. 14; and, 

Fig. 16 is a cross-sectional detail view of the 
same, taken in the plane of the line 6-6 of 
Fig. 14. 
A support 2 is exemplified as a cylindrical sup 

port for the printing plate 22, which is shown as 
a curved printing plate. (Figs. 2 and 5.) The 
printing plate is shown rectangular and is pro 
vided with suitable register marks 23, which may 
be notches or incisions made on the beveled edges 
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24 of the printing plate, as exemplified in Let 
ters Patent No. 1,839,886, granted to me. January 
5, 1932, for Means for registering printing plates, 
although the register marks may be of any suit 
able character. • 
The register marks on opposite edges are in 

spaced apart relation, the register marks on . 
edges at angles to each other being respectively 
in lines at right angles to each other on the cen 
ter lines of the key plate, and on the center 
lines of the printing portions of other printing 
plates. The printing plates may be of different 
sizes and of different shapes, but the register 
marks are coincidentally placed on all the print 
ing plates gauged by their printing lines, so that 
printing portions of a plurality of multi-color 
printing plates for color printing of a given sub 
ject may be registered in co-related positions. 
The Support may be the usual plate cylinder of 

a printing press, a portion of the frame of the 
printing press being shown at 25. (Figs. 1, 2. 
and 4.) The plate cylinder is provided with end 
trunnions 26, journaled eccentrically in bush 
ings 27, rockable in usual bearings 28 of the 
frame. The bushings are rockable by any suit 
able or usual means for placing the plate cylin 
der in on-impression or in off-impression rela 
tion to a usual impression cylinder 29 of the 
printing press. The plate cylinder coacts with 
the impression cylinder, to form a printing 
couple, as exemplified in Figs. 1 and 4. There 
may be a number of such plate cylinders about 
the impression cylinder, as, for example, in a 
multi-color rotary printing machine, and a num 
ber of the printing plates may be registered and 
Secured in registered positions to each cylinder. 
The printing plate is arranged to be adjusted 

and secured in adjusted position to the plate 

2,104,558 
cylinder by suitable so-called register hooks 3, 
(Figs. 2 and 5), respectively provided with a piv 
oted hook member 32 pivoted to a body 33 ar 
ranged to be adjusted and held lengthwise in un 
dercut or dove-tailed grooves 34 in the support, 
all as more fully shown and described in Letters 
Patent No. 1,486,323, granted me March 11, 1924, 
for Printing plate securing means. The hook 
member is provided with an undercut beveled 
face arranged to impinge the beveled edge of 
the printing plate, the printing plate being 
shifted and secured firmly to its support by regis 
ter hooks coacting with the respective bevel 
edges of the same. 
The cylinder is provided with a scale 4 about 

its circumference concentric with its axis. (FigS. 
2, 3, 3b, 5 and 5d.) 
very finely divided graduations for delicacy of ad 
justment. There are preferably two of these 
scales respectively at the ends of the cylinder. 

This scale in practice has 

0. 

They are shown on bands, for instance, of steel, . 
which are let into rabbets 42 at the inner ends 
of the usual bearers 43 at the respective ends of 
the cylinder. Graduations of the respective scales 
are accurately placed with relation to each other 
so that similar marks denoting equal values are 
coincidentally in the same radial plane of the 
cylinder when the scale bands are secured to the 
cylinder, as by screws 44. 
A cross frame 45 extends lengthwise of the cyl 

inder and supports an indicator frame 46, which 
is provided with a linear indicator 47 extending 
lengthwise of the cylinder and with a linear in 
dicator 48 extending about the cylinder. The 
cross frame is provided with a scale 49, and the 
indicator frame is provided with a linear indi 
cator 50 in line with the linear indicator 48. The 
scale 49, similarly to the scale 4, has very finely 
divided graduations for delicacy of adjustment. 
The indicator-frame is preferably arcuate about 
the cylinder, and is preferably concentric with 
the cylinder when the latter is in off-impression 
relation, which is preferably the position of the 
plate cylinder when the printing plates are being 
registered thereon. 
Adjustment is provided between the cylinder 

and the linear indicator extending lengthwise of 
the cylinder. By mounting the indicator frame 
on the machine frame, this adjustment may be 
obtained by rotation of the cylinder. Adjustment 
is also obtained between the linear indicator 47 
and the scales on the cylinder by adjustment of 
the cross member 5 of the cross frame on which 
the indicator frame is mounted about the cylin 
der, so as to shift the indicator frame about the 
cylinder into registry with given values on the 
scales thereoni, and such adjustment is preferably 
obtained at each end of the cross member, so 
that the linear indicator; 47 extending lengthwise 
of the cylinder or crosswise of the machine, may 
be adjusted into true parallelism with the axis 
of the cylinder. 

In the preferred form of the device herein ex 
emplified in Figs. 1 to 12 inclusive, the cross frame 
comprises a head 55 at each of its ends, arranged 
to be stationarily secured to the frame of the 
printing press. (Figs. , 2 and 6). 
Each of the bearings about the trunnions of the 

plate cylinder is provided with an arcuate guide 
56. (Figs. 1, 2 and 6.) This arcuate guide is 
shown as a plate rigidly secured to the inner end 
face of the cap 57 of the bearing by bolts 58, this 
cap being fixed rigidly to the solid part of the 
bearing by bolts 59. The arcuate guide has a 
guiding face for the head which is concentric 
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2,104,558 
with the axis of rotation of the plate cylinder, 
preferably when the latter is in off-impression 
position, although such arcuate guide is Substan 
tially concentric with said axis of rotation during 
all adjustments of the plate cylinder, as the range 
of such adjustments is small. 

It will be understood that there is one of these 
guides and one of the heads at each end of the 
plate cylinder, the parts being reverse but being 
otherwise duplicates and being designated by the 
same reference numerals. One of the bolts 58 is 
shown countersunk within the guiding face of the 
arcuate guide in order to extend the range of ad 
justment of the head thereon. The frame may 
be provided with such guides at each of the 
plate cylinders, which may remain in place, as 
they are in such positions as not to interfere with 
the operation of the printing press. 
Each of the arcuate guides comprises parallel 

inner and outer side guide faces 6, 62, an outer 
arcuate guide face 63 and an inner guide face 64. 
(Fig. 7.) The body of the head 55 comprises an 
inner side guide face 65 and an outer arcuate 
guide face 66. A plate 67 has an inner guide face 
68 and is fixed to the body of the head, by bolts 
69. 
A clamping shoe has a clamping face 72 

which coacts within the arcuate guide face 64. 
(Figs. 6,7,8 and 9.) The outer end of this clamp 
ing shoe is received in an undercut inner, rabbet 
73, having the inner arcuate guide face 64 as one 
of the walls thereof. This shoe is arranged to be 
moved into and out of said rabbet for facility in 
removing and replacing the head, and toward and 
from its coacting clamping face for clamping and 
unclamping the head to the guide. The shoe is 
shiftable between lugs 74, depending from the 
body of the head, and is held in release position 
by yieldable positioning parts, shown as balls 75 
located in hollow bolts 76 threaded in the head, 
the balls being spring-pressed by springs 77 in 
the bolts into positioning holes 78 in the shoe. 
A rockable stem 8 (Figs. 6, 7, 8 and 9), is ro 

tatable in bearings 82, 83 of the body of the head. 
It is provided with an eccentric 84 in a slot 85 in 
the shoe for moving the shoe into and out of its 
rabbet 73, and is provided with a flange 86 located 
under the shoe. The other end of the rockable 
Stem is threaded, as at 87. It has a nut 88 there 
about, which is endwise positioned, as by having 
an annular groove 89 in which the inner end of 
a screw 90 threaded in a bearing 9 is received. 
The upper end of the stem has a nut 92 threaded 
thereover, a handle 93 being located in holes in 
said nut and in said stem for rotating said stem 
and thereby rotating the eccentric thereon and 
shifting the shoe. Rotation of the nut 88 moves 
the stem axially for clamping and unclamping the 
shoe. 

In placing the head on its guide, the handle 93 
is rotated for moving the shoe out of the plane of 
the guide-face 65, whereupon the opposing guide 
faces 65 and 68 of the head, which together form 
a groove, may be slipped upon and along the 
guide-faces 6, 62 of the arcuate guide, which 
thereby forms a tongue received in the groove, 
and the arcuate guide-face 66 on the head may be 
caused to coact with the arcuate guide-face 63 
on the guide. The handle 93 is then turned for 
shifting the shoe into the rabbet 73, and the nut 86 
is rotated for clamping the shoe upon the guide 
face 64 for clamping the head to the arcuate 
guide. This clamping may be accomplished at 
any position of the head along the arcuate guide. 
The head 55 (Figs. 1, 2, 6 and 11) is provided 

3 
with a bracket f of, which has a bearing 02. The 
cross member 5, which is shown as a tube, ex 
tends between and is secured in said bearings. 
Each end of the tube is provided with an en 
larged bore 03 to form an annular, internal 
shoulder 04. A plug 05 is received in said en 
larged bore against said shoulder, and a pin 06 
is received through registering holes in the bear 
ing 02 and the walls of said bore and in said plug 
for rotatively locating said tube with relation to 
said bearing and instanced as rigidly securing the 
parts together. One of said plugs may be provided . 

5 

10 

with a hole foll for ease in assembling the parts. . 
A cap plate fo8, secured to the bearing by Screws' 
O9, closes the outer end of each bearing. 
The outer circumference of the cross member 

lengthwise of the cross member is provided with 
a flattened face if , to which the scale 49 is se 
cured as by means of screws 2. (Figs. 2, 5 and 
11.) 
The indicator frame 46 is shiftably mounted on 

the cross member. (Figs. 1, 2, 5, 11 and 12.) It is 
provided with a bearing f3, which is shiftable 
lengthwise of the cross member, and is shown ro 
tatable thereon. An additional bearing 4 has 
annular tongue and groove connection 5 with 
the bearing 3, and is shiftable therewith length 
wise of the cross member, and is arranged to be 
fixed to the croSS member at Suitable positions 
thereallong. The bearing 4 is provided with a 
spline 6 which slides along a groove 7 in the 
cross member for preventing rotation of this bear 
ing on the cross member. The inner face of the 
bearing 3 may be provided with an inner annu 
lar wiper f0. 
The bearing 4 is shown as comprising two 

Segments hinged together by a hinge 8 and ar 
ranged to beclamped about the cross member by 
a clamp screw 9 having a shoulder 20 on one 
of said segments and threaded as at 2 into the 
other of said segments. 
The clamp bearing is provided with notches 

f25. (Figs. 10, 11 and 12.) 
A latch 26 is pivoted at 27 to the indicator 

frame and has a tooth f 28 releasably received in 
any of the notches. It is operated by handle 29. 
A spring 30 in a hole 3 in a lug 32 on the indi 
cator frame bears upon the latch for normally 
pressing the tooth 28 into the notches 25. The 
latch positions the indicator frame in operative 
position close to the supporting face of the Sup 
port for the printing plate when registering the 
printing plate, and in spaced relation in different 
positions away from Said Supporting face for con 
venience in insertion and removal of printing 
plates between the indicator frame and the Sup 
porting surface and for observation. The end of 
the latch is arranged to engage a shoulder 33 on 
the bearing 4 for limiting movement of the in 
dicator frame toward the plate supporting surface 
to avoid damage to printing plates. 
There is preferably just sufficient space be 

tween the inner surface of the indicator frame 
and the supporting surface for the printing plate 
when the indicator frame is in operative or nor 
mal position to allow adjustable shifting of the 
printing plate on its supporting surface for regis 
try of the spaced apart register marks on the 
printing plate with the linear indicators on the 
indicator frame. 
The printing plates may also be slipped under 

the indicator frame when the latter is in normal 
position, but it is preferred to raise the indicator 
frame when initially, placing the printing plates, 
although the printing plates may be initially 
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4. 
placed in approximate positions on the plate 
cylinder before attempting to register the same. 
The bearing 3 is provided with a slot 34 

through which the scale 49 may be viewed. Figs. 
2 and 5.) The indicator 50 extends along this 
slot across this scale and may be placed in reg 
istry with any of the values on the scale. 49 by 
movement of the indicator frame lengthwise of 
this scale. The indicator 50 is shown as a locat 
ing line on a transparent sheet 35, this line be 
ing exemplified as a scribe line on the sheet close 
to the scale 49. The sheet may be a sheet of suit 
able preferably non-frangible flexible transparent 
substance, for instance, so-called pyralin, which 
can be made very thin and the scribed line placed 
in close adjacency to said scale. This sheet is 
secured to the end faces 36 of the walls of the 
slot 34 by screws 37. 
The indicator frame 46 (Figs. 1, 2, 5 and 10) 

comprises an arm 4 which extends about the 
cylinder and i shown of arcuate form so that all 
portions thereof may be arranged close to the 
printing face of printing plate on the plate cyline 
der. For convenience, the arm may be separate 
from its bearing f 3 and be secured in relation 
thereto by locating pins 42 and bolts 43. (Figs. 
5 and 11.) The arm is provided with viewing 
slots 44, through which the registering marks 
on the printing plate may be observed. The linear 
indicator 48 is in line with said slots and in line 
with the linear indicator 50. 
The linear indicator 48 may be a scribed line 

on a sheet 45 of suitable preferably non-frangible 
flexible transparent substance, similar to the 
transparent sheet 35, and secured to the arcuate 
face 46 on the under side of the arm 4, as by 
screws 47. 
The indicator frame comprises laterally pro 

jecting arms 5, 152, which may be arms formed 
separate from the arm 4 and fixed in rigid 
position thereon by bolts 53. 
projecting arms (Figs. 1, 3, 5 and 10) are provided 
with viewing slots 54 in which sections of the . 
linear indicator 47 are located. These sections 
of the linear indicator may also be scribe lines 
on similar suitable preferably non-frangible 
flexible transparent sheets 55, secured to the 
inner faces of said laterally projecting arms by 
screws 56. These scribe lines are in line with 
each other at right angles to the scribe lines 48, 
50, and are arranged to register with similar 
value marks on the scales 4 about the axis of 
the cylinder. 
For convenience in obtaining registry between 

the cylinder and the linear indicator extending 
lengthwise of the cylinder, and for insurance of 
registry between said linear indicator and the 
scales about the cylinder regardless of the lateral 
position of the indicator frame lengthwise of the 
cylinder, a separate register bar f38 is provided, 
for registering the rotative relation of the cylin 
der and the indicating means. (Figs. 1, 2, 3, 3a 
and 5d.) 
The register bar is fixed to a collar 59, as by 

screws 60, fixing the bar to a flat face on the 
collar, and the collar is shiftable lengthwise of 
the cross member, and is arranged to be clamped 
in adjusted positions by means of a clamp Screw 
6 threaded in the collar and acted upon by a 

shoe 62 located in a slot 63 in the collar and 
bearing upon the cross member. The shoe moves 
with the collar, as by being provided with end lugs 
64 bearing upon the respective ends of the collar. 
The register bar is provided with a register 

mark 65, or pointer, shown as the beveled end 

These laterally 
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of the bar, which is arranged to register with 
values on the scale about the cylinder. There is 
preferably one of these register bars at each end 
of the cylinder so as to insure that the positioning 
of each end of the cross member is correct, so 
that the cross member is accurately parallel with 
the axis of rotation of the cylinder. 
The register bar is shiftable lengthwise of the 

cylinder and its register mark or pointer registers 
the same radial plane of the cylinder regardless 
of its position lengthwise of the cylinder. The 
register mark registers the correct position of the 
linear indicator 4. regardless of the position of 
the indicator frame lengthwise of the cross mem 
ber, and regardless of the position lengthwise of 
the cylinder at which a printing plate is being 
registered. The cross frame is shiftable for reg 
istering a printing plate in any position length 
wise of the cylinder. It may also be shifted to an 
extreme position at either end of the cylinder, in 
which position its linear indicator 47 is directly 
in registry with one or the other of the scales 
at the respective ends of the cylinder. 

In the modification shown in Figs. 13 to 16 in 
clusive, similar parts are designated by similar 
but primed reference numerals. This modifica 
tion exemplifies a somewhat different means for 
mounting the cross member. 
In this modification a securing pad 7 is se 

cured to the inner face of the cap 57 of the bear 
ing 28' at each end of the cylinder, as by means 
of screws 72. Such securing pads may be pro 
vided for each of the plate cylinders of the print 
ing press and may remain permanently in place. 
A bracket. 3 (Figs. 13, 14 and 15) is secured to 

each of the pads, the brackets and parts thereon 
at the respective ends of the cylinder being op 
positely formed, the parts being, however, desig 
nated by similar reference numerals, 
The bracket has a foot 74 which rests upon 

the pad, the faces between the foot and the pad 
being accurately finished to accurately locate the 
bracket on the pad. The foot is provided with 
positioning pins 75, received in positioning holes 
76 in the pad. A bolt TT is journaled in a bear 

ing 78 in the bracket and has a collar 79 fixed 
thereto by pin 180, the collar reciprocating in 
and having bearing in a hole f8 in the bracket. 
The lower end of the bolt is threaded and has 
threaded connection 82 with the pad for clamp 
ing the bracket to the pad. . 
The bolt 77 has a knob 83 fixed thereto. 

A helical spring 84 is located in a hole 85 in 
the outer end of the bracket, between the bot 
tom of Said hole and said knob, for normally 
urging the bolt outwardly so as to withdraw its 
screw end into the hole 8 when releasing the 
bracket. 
The bracket has a wing 88 (Figs, 13, 14, 15 

and 16) provided with an arcuate slot 89 con 
centric with the axis of the plate cylinder, pref 
erably when in off-impression position. Locat 
ing plates 90, 9 f, are at the respective sides 
of the wing, slide faces being between said plates 
and said wing. ". 
A stud 92 has a middle portion which fits 

accurately against opposite walls of the slot, a 
threaded end f 93 which extends through a hole 
94 in the plate 90, and a threaded end 95 
which extends through a hole 96 in the plate 
9. 

. A clamp nut, 97 is threaded over the threaded 
end 93 for clamping the plate 90 to said stud. 
The stud is provided with a pin 98, the ends 
of which are received in notches 99 in the plate 
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2,104,558 
90 for preventing turning of the stud. A nut 
20 is threaded over the threaded end, 95 for 
clamping the plates, the wing and the nuts to 
gether, the middle portion of the stud being 
slightly shorter than the depth of the slot. . . 
Each end of the cross member 5 is provided 

with a plug 205 having a reduced inner end 206 
forming an annular shoulder 207, and the end 
of the cross tube is provided with an enlarged 
bore 208 concentric with the tube in which the 
reduced inner end of the plug is positioned with 
the shoulder 207 abutting the end of the tube. 
The plug is fixed in the tube by means of a pin 
29. - 

The outer end of the plug is provided with a 
reduced shank 20 of a diameter to fit accu 
rately between the walls of the arcuate slot 89, 
forming an annular shoulder 2 provided with 
locating pins 212. The locating pins are received 

20 in locating holes 23 in the plate 90, and this 
plate is provided with a hole 24 in which the 
reduced outer shank of the stub fits. 
A bolt 2 5 is located in a hole 26 in the plate 

29 and is threaded in a threaded end hole 2 
in the plug for clamping the plate 9 to the 
outer end of the plug. The reduced outer end 
of the plug is of just sufficient length to provide 
a sliding fit between the plates 90, 9 d, and the 
wing 88 when the bolt 2 5 is in clamping posi 
tion. This permits the respective ends of the 
cross member to be adjustably positioned on the 
brackets when the clamp nut 20 is released, 
this clamp nut being clamped when the parts 
have been adjusted to definitely position the 
cross member in parallelism with the axis of 
the cylinder. 
This enables the respective ends of the cross 

member to be definitely located with relation to 
each other, and also enables the Cross member 
with the parts, thereon, including the indicat 
ing means to be shifted bodily about the axis 
of the cylinder for accurate relation between 
the linear inclicator 47 extending lengthwise of 
the cylinder and the scales at the respective 
ends of the cylinder, and for accurate relation 
between the register bars 58 and the scales at 
the respective ends of the cylinder. 

in Operating this improvement to register the 
printing plates of a form on a printing cylinder 
of a rotary printing press, the printing plates 
are registered according to dimensions, given on 
a lay-out sheet, on which the desired positions 
of the register marks of the various printing 
plates are denoted at given distances from the 
zero points of the respective scales. 

The Zero points of the scales 4 about the 
cylinder are preferably in a line close, to but 
free of the outer extremities of the sheet grip 
ping ends of the grippers on the impression 
cylinder when at closest approach to the plate 
cylinder in their revolutions. This line is known 
as the dead line in the printing pariance. In 
the present improvement the distances for the 
respective printing plates about the cylinder are 
marked on the lay-out sheet as distances of the 
register marks thereon from said deadline. 
The Zero point for the scale 49 is at the out 

side edge of the scale band 42, at the feed end 
or operator's end of the plate cylinder, although 
the notations on this scale begin at “2” (Fig. 
1), as this is one of the lowest values employed 

in the exemplifying machine. The desired posi 
itions of the printing plates arranged lengthwise 
of the cylinder are marked on the lay-out sheet 
as distances of their register marks from such 

S 
Zero point Corresponding with graduations. On 
the scale 49. 
The scales may be in inches or other kinds 

of linear measurement. They are represented 
in inches, and in practice have very Small sub 
divisions for accuracy in adjusting the positions 
of the printing plates. 
The plate cylinder 2 is rotatable for registry 

of any value on its scales 4 with the register 
marks or pointers 65 or with the linear indi 
cator 7 as by means of an electric motor 22, 
(Fig. 4), which may be a reversible electric mo 
tor for rotating the cylinder in opposite directions 
for accuracy of such registry. This electric mo 
tor may be the usual driving motor for the print ing press. 

0. 
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The electric motor has drive connection 222 
with a shaft 223, which has a bevel pinion 22 
rotating therewith, and which meshes with a 
bevel gear 225 on a cross shaft journaled in the 
machine frame. A spur pinion 226 rotates with 
the bevel gear and meshes with a spur gear 227 
on a cross shaft journaledi in the machine 
frame. A spur pinion 228 rotates with the spur 
gear 22, and meshes with a spur gear 229 fixed 
to the axis of the trunnion 230 of the impression 
cylinder 29 of the printing press. 
Each of the plate cylinders has a spur gear 23 

fixed to its trunnion 26, the gears 23 meshing 
With the gear 229, for rotating the in pression 
cylinder and the plate cylinders at equal surface 
Speeds. 
The electric motor is electrically controlled 

by suitable electric switches having usual push 
buttons, as a push button 235 for forward rota 
tion of the cylinders, a push button 236 for 
reverse rotation of the cylinders, an inching 
push button 23 for rotation of the cylinders 
only during manual pushing of the button for 
short steps of rotation of the cylinders, and a 
stop push button 238, for cessation of rotations. of the cylinders. 
An inker frame 239 having the inking rollers 

for the plate cylinders thereon, is shown in re 
tracted position, leaving a space 240 for the op 
erator between it and the cylinders of the print 
ing press, the operator manipulating the regis 
tering means of the present exemplification while 
in this space. 
In the preferred embodiment of the invention 

exemplified in Figs. to 12 inclusive, the arcuate 
guides may remain secured to the bearings at 
the respective ends of the various plate cylinders, 
as they do not interfere with the ordinary oper 
ation of the printing press. The cross frame, 
preferably in assembled form, is placed across 
the plate cylinder on which for the moment it is 
desired to register printing plates. - 

. . The shoes are in withdrawn relation within 
the bodies of the respective heads, into which 
relations they have been placed by release of 
the device from the printing press when last 
registering printing plates thereon. The grooves 
between the faces 65 and 68 on the respective 
heads are placed over the arcuate guides, and 
each of the heads is preliminarily Secured to 
its arcuate guide by rotating the handle 93 for 
placing the clamping end of the shoe within 
the rabbet 73, and rotating the nut 88 for clamp 
ing the shoe to the guide. 
The plate cylinder is then rotated, as by 

means of the usual inching button 23 for ro 
tary movement of the plate cylinder so as to 
place a sector of the cylinder which is to re 
ceive a row of the printing plates in approxi 
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6 
mate registry with the position of the linear 
indicator 47. 

Before firmly clamping the shoes in place, 
the heads of the respective ends of the cylinder 
are manually shifted along their arcuate guides 
for placing the linear indicator 47, or the reg 
ister marks or pointers of the register bars 58, 
or both, in registry with given values of the re 
Spective Scales about the cylinder, so as to in 
sure parallelism of the linear indicator 47 with 
the axis of rotation of the cylinder. 
Accurate adjustment between the register 

marks or pointers of the register bars, or the 
linear indicator 47 on the indicator frame, with 
given values of the scales 4 about the cylinder 
noted on the lay-out sheet, may be obtained 
by rotation of the plate cylinder by manipula 
tion of the usual control buttons of the printing 
press, as the forward button 235, the inching 
button 237, the reverse button 236, and the stop 
button 238, for corresponding functions of the 
electric motor 22 for the desired durations. 
Such adjustment may also be obtained by shift 
ing the cross member 5 about the axis of the 
cylinder. For convenience the former may be 
employed for proximate adjustment, and the 
latter for more delicate adjustment. 
The registry between said linear indicator 47 or 

the marks or pointers of the register bars with 
the desired value of the scales about the cylin 
der designated on the lay-out sheet may be ob 
tained by either or both of said adjustments. 
When accurate adjustment has been obtained, 
the cylinder is allowed to be at rest during regis 
tering and clamping of the printing plates, and 
the heads are Securely clamped to the arcuate 
guides. 
The row of plates on the sector of the plate 

cylinder thus brought under the indicator frame 
is registered during this adjusted relation of the 
parts, the indicator frame being moved along 
the cylinder to positions of the respective plates 
in the row determined by registry of the linear 
indicator 50 with the given values on the scale 
49 designated on the lay-out sheet. 

In registering the printing plate it is shifted 
On the cylinder, as by means of the register hooks, 
so as to register its register marks 23 accurately 
with the crossing linear indicators 4 and 48, 
whereupon the printing plate is clamped in such 
position by means of the register hooks. 

After a given row of plates.lengthwise of the 
cylinder has been registered, the cylinder is 
again rotated for bringing the next desired sector 
of the cylinder into the field of the indicator 
frame, and the parts again accurately adjusted 

- according to the next value designated on the 
lay-out sheet, whereupon the registry of the next 
row of printing plates may proceed, subsequent 
rows of printing plates being similarly regis 
tered. The printing plates may be placed on their 
supports and may be proximately registered while 
the indicator frame is in raised position, the in 
dicator frame being placed in Operative position 
for accurate registry of the printing plates. Dur 
ing the latter position of the indicator frame, the 
transparent sheets thereon are close to the regis 
ter marks on the printing plate, and the linear 
indicators and the register marks On the print 
ing plates are viewed through the openings or 
windows in the arms of the indicator frame. The 
printing plates are adjusted under the indicator 
frame while the latter is in Operative position. 
Upon registry of all the printing plates on the 

cylinder the cross frame is removed by releasing 

2,104,558 
clamping action on the shoes 7 and turning the 
handles 93 for placing the shoes out of range 
of the arcuate slides, whereupon the registry de 
vice is readily removed from the printing press. 
When employing the modified form exemplified 

in FigS. 13 to 16 inclusive, the respective bearings 
of the respective plate cylinders may be provided 
with the pads 7, which may be left in position 
for Successive registries. The cross frame is po 
sitioned across the cylinder on which the print 
ing plates are to be registered, the locating pins 
75 being placed in the locating holes f6 and 

O 

the clamp bolts 77 being clamped for clamping . 
the brackets to the frame of the machine. 
The cylinder is rotated as hereinbefore de 

scribed for bringing the value of the scales about 
the cylinder designated on the lay-out sheet into 
registry with the markers or pointers of the regis 
ter bars, or with the linear indicator 47 on the 
indicator frame. 

If desired, this adjustment may be made for 
an approximation of registry and a more delicate 
registry may be obtained by releasing the clamp 
nuts 20 So as to permit shifting of the cross 
member on the brackets at its respective ends, 
the clamp bolts 25 being clamped sufficiently 
to obtain accuracy of sliding movement between 
the plates 90, f9 and the wings 88, so that 
manipulation of the knurled nuts 20 only is 
necessary for clamping and unclamping the cross 
member with relation to the brackets. 
The respective ends of the cross member may 

be independently adjusted for obtaining accurate 
parallelism between it, or the linear indicator 47 
thereon, with the axis of rotation of the cylinder, 
or such cross member may be shifted bodily with 
the parts mounted thereon along the arcuate 
slots 89 for registering of the pointers or marks 
On the register bars with the Scales 4 about the 
cylinder. 

I-claim: 
1. In means for registering a printing plate 

On a printing plate supporting surface of a print 
ing press, the combination of a cross bar, releas 
able attaching means for releasably attaching the 
respective ends of said cross bar to the frame of 
the printing press so that said cross bar extends 
croSS-Wise of Said supporting surface, an indi 
cator frame pivoted bodily about the axis of said 
cross bar so as to overhang said supporting sur 
face bracketwise and arranged to be oscillated 
bodily on its pivot toward and from said sup 
porting surface, said indicator frame provided 
With an indicator for registering the printing 
plate, and a stop at said cross bar acting at the 
pivotal end of said indicator frame to stop pivotal 
movement of Said indicator frame toward said 
Supporting surface whereby to position said in 
dicator frame in operative position Spaced Sub 
stantially the thickness of the printing plate from 
Said printing plate supporting surface and there 
by placing the indicator on said indicator frame 
in indicating relation with said printing plate. 

2. In means for registering a printing plate 
on a printing plate supporting surface of a print 
ing press, the combination of a cross bar, re 
leasable attaching means for releasably attach 
ing the respective ends of said cross bar to the 
frame of the printing press so that said cross bar 
extends crosswise of said supporting surface, an 
indicator frame pivoted about the axis of said 
cross bar and arranged to be oscillated on its 
pivot toward and from said supporting surface, 
said indicator frame provided with an indicator 
for registering the printing plate, and a plurality 
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of stops at said cross bar acting at the pivotal end 
of said indicator frame for stopping said indi 
cator frame at a plurality of positions toward 
Said supporting surface, one of said positions be 
ing a position of said indicator frame spaced 
substantially from said supporting surface for 
hand manipulation under said indicator frame 
and another of said positions being the operative 
position of said indicator frame spaced substan 
tially the thickness of the printing plate from 
Said printing plate Supporting surface to place 
the indicator on Said indicator frame in indicat 
ing relation with said printing plate. 

3. In means for registering a printing plate on 
a movable printing plate Supporting surface of 
a printing press having a Scale at each side 
thereof moving therewith, the combination of a 
cross bar, releasable attaching means releasably 
attaching the respective ends of said cross bar 
to the frame of the printing press so that said 
cross bar extends crosswise of said supporting 
Surface, register bars extending from the re 
Spective ends of said cross bar, means for adjust 
ment of the respective ends of Said cross bar for 
registry of said respective register bars with saic 
respective scales, an indicator frame pivoted bodia 
ly bracketWise about the axis of Said cross bar 
and arranged to be swung bodily on its pivot 
toward and from said supporting surface, said 
indicator frame provided with an indicator for 
registering the printing plate, and a stop at said 
cross bar acting at the pivotal end of Said indi 
cator frame to stop pivotal movement of said in 
dicator frame toward said supporting Surface 
whereby to position said indicator frame in oper 
ative position spaced substantially the thickness 
of the printing plate from said printing plate Sup 
porting surface and thereby placing the indi 
cator on said indicator frame in indicating re 
lation with said printing plate. 

4. In means for registering a printing plate on 
the printing plate supporting surface of a plate 
cylinder journaled in the frame of a printing 
press, the combination of a bracket at each end of 
Said cylinder, releasable attaching meaias for 
releasably attaching said brackets to said frame 
at the respective ends of said cylinder, a cross bar 
extending CrOSSWise of Said cylinder spaced from 
the printing plate supporting surface of said 
cylinder and having attachment at its respective 
ends With said respective brackets, an indicator 
frame provided with an indicator pivoted bodily 
bracketWise on the axis of said cross bar and slid 
able bodily on said Cross bar lengthwise of said 
Gross bar, and a stop at said cross bar for said 
indicator frame to position said indicator frame 
at its pivotal end with its indicator in indicating 
relation with said printing plate on said support 
ing surface. 

5. In means for registering a printing plate 
on the printing plate supporting surface of a plate 
cylinder journaled in the frame of a printing 
press, the combination of a bracket at each end 
of said cylinder, releasable attaching means for 
releasably attaching said brackets to said frame 
at the respective ends of said cylinder, a cross 
bar extending lengthwise of said cylinder, at 
taching means between its respective ends and 
said respective brackets, said attaching means 
including adjusting means to relatively adjust 
the respective ends of said cross bar for parallel 
ism of said cross bar with the axis of rotation 
of said cylinder, and an indicator frame provided 
with an indicator pivoted bodily bracketwise on 
the axis of said cross bar and slidable bodily on 

7 
said cross bar lengthwise of Said crossbar for 
indicating relation with a printing plate on said 
supporting surface. 

6. In means for registering a printing plate On 
the printing plate supporting surface of a plate 
cylinder journaled in the frame of a printing 
press, the combination of an arcuate guide on said 
frame at each end of said cylinder; each of said 
arcuate guides having end guide faces and op 
posed guide faces comprising inner and Outer 
arcuate guide faces, a slide for each of said arcu 
ate guides having end guide faces and a coact 
ing guide face at substantial right angles thereto 
coacting respectively with said first-named end 
guide faces and one of said opposed guide faces, 
a rotatable stem journaled on said slide, a keeper 
with which said stem has operative connection to 
move said keeper selectively into position to coact 
with the other of said opposed guide faces and out 
of range with all said first-named guide faces, 
and clamping means for axial movement of Said 
stem whereby to clamp said arcuate guides be 
tween said first-named coacting guide face and 
said keeper. 

7. In means for registering a printing plate on 
a printing plate supporting surface, the combina." 
tion of a cross bar extending crosswise of Said 
supporting surface, means for rotatively liniting 
said cross bar with relation to said supporting 
surface, a collar and an indicator frame slidable 
on said cross bar lengthwise of said cross bar, 
said indicator frame pivoted about the axis of 
said cross bar so that its oscillating end is slow 
able toward and from said supporting surface, 
means to limit pivotal movement between said 
collar and said cross bar, and a stop between 
said indicator frame and said collar to posi 
tion said indicator frame in indicating relation 
with a printing plate on said supporting surface. 

8. In means for registering a printing plate 
on a printing plate supporting surface, the con 
bination of a cross bar extending crosswise of 
said supporting surface, means for rotatively 
limiting said cross bar with relation to said Sup 
porting surface, a collar and an indicator frame 
slidable on said cross bar lengthwise of said cross 
bar, said indicator frame pivoted about the axis of 
said cross bar so that its oscillating end is nov 
able toward and from said supporting surface, 
means to limit pivotal movement a between Said 
collar and said cross bar, and stops between said 
indicator frame and said collar to position said 
oscillating end of said indicator frame respec 
tively distanced from said supporting surface 2nd 
in indicating relation with a printing plate on 
said supporting surface. 

9. In means for registering a printing plate 
on a printing plate supporting surface, the corn 
bination of a cross bar extending crosswise of 
said supporting surface, means for rotatively 
limiting said cross bar with relation to said Sup 
porting surface, a collar and an indicator frane 
slidable on said cross bar lengthwise of said Cross 
bar, said indicator frame pivoted about the axis 
of said cross bar so that its oscillating end is 
movable toward and from said supporting Sur 
face, means to limit pivotal movement between 
said collar and said cross bar, and latching means 
between said indicator frame and said collar to 

... position said indicator frame in a plurality of 
angular relations to said supporting surface. 

10. In means for registering a printing plate 
on a printing plate supporting surface, the coni 
bination of a crossbar extending crosswise of said 
supporting surface, means for rotatively posi 
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tioning said cross bar, a registering scale extend 
ing lengthwise of said cross bar, an indicator 
frame provided with a hub about said cross bar 
slidable lengthwise of said cross bar, Said indi 
cator frame pivoted about the axis of said Cross 
bar so as to oscillate said indicator frame sub 
stantially perpendicularly to the plane of said 
supporting surface, and means for rotatively posi 
tioning said indicator frame on said Cross-bar SO 
as to support said indicator frame in registering 
relation to said supporting surface, said last 
named means located solely at the pivotal end of 
said indicator frame, and said indicator frame 
provided with an indicator for a printing plate on 
said supporting surface and an indicator related 
thereto on said hub arranged to register with 
said scale. 

11. In means for registering a printing plate 
on a printing plate supporting surface, the com 
bination of a cross bar extending crosswise of 
said supporting surface, means for rotatively 
positioning said cross bar, a registering scale 
extending lengthwise on said cross bar, a regis 
tering scale cat substantial right angles thereto 
along said supporting surface, an indicator frame 
provided with a hub about said cross bar slidable 
lengthwise of said cross bar So as to move Said 
indicator frame crosswise of said supporting 
surface, said indicator frame pivoted about the 
axis of said cross bar so as to oscillate said in 
dicator frame substantially perpendicularly to 
the plane of said supporting surface, and means 
between said hub and said cross-bar solely at 
the pivotal end of said indicator frame rotatively 
positioning said indicator frame at registering 
distance from said supporting surface, and said 
indicator frame provided with indicators ar 
ranged to be registered with said respective scales 
and for registry of a printing plate on said print 

4) ing plate supporting Surface therewith. 
12. In means for registering a printing plate 

on a printing plate supporting surface, the com 
bination of a cross bar extending crosswise of 
said supporting surface above the plane of said 
Supporting Surface, a scale extending along each 
side of said supporting surface at substantial 
right angles to said cross bar, a register bar on 
each end of Said cross bat extending therefrom 
at an angle to the plane of said supporting sur 
face and arranged to register with said respec 
tive scales, and an indicator frame provided with 
an indicator extending crosswise of said support 
ing surface, said indicator frame having sliding 
connection with said cross bar so as to be slidable 
lengthwise on said cross bar for registry of said 
indicator with said scales and for registry of a 
printing plate on said supporting surface with 
Said indicator. 

13. In means for registering a printing plate 
On the printing plate supporting surface of a 
plate cylinder journaled in a frame, the combi 
nation of a cross bar extending crosswise of said 
Supporting surface above the plane of said sup 

s 

porting surface, means for supporting the respec 
tive ends of Said cross bar on said frame, a cross 
Scale extending lengthwise along, said cross bar, 
a side Scale extending along each side of said sup 
porting surface at substantial right angles to 
said cross bar, a register bar on each end of said 
CrOSS bar extending therefrom at an angle to the 
plane of said supporting Surface and arranged 
to register with said respective side scales, an 
indicator frame, crossing linear indicators there 
on extending adjacent to said supporting sur 
face at right angles to said respective scales for 
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registry of a printing plate on said supporting 
surface therewith, and an indicator on said in 
dicator frame arranged to be registered with said 
cross scale and located in line with one of said 
crossing linear indicators, the other of Said CrOSS 
ing linear indicators arranged to be registered 
with said side scales, said indicator frame have 
ing sliding connection with said cross bar so as to 
be slidable along said cross bar for registry of 
said respective indicators with said respective 
Scales. 

14. In means for registering a printing plate 

0 

on the printing plate supporting surface of a 
plate cylinder journaled in a frame, the combi 
nation of a cross bar extending crosswise of Said 
supporting surface, supporting means on said 
frame for the respective ends of said cross bar 
comprising adjusting means for adjusting said 
cross bar into parallelism with the axis of rota 
tion of said cylinder, a scale extending along each 
side of said supporting surface at substantial 
right angles to said cross bar, a register bar on 
each end of said cross bar extending therefrom 
at an angle to the plane of said supporting sur 
face and arranged to register with said respec 
tive Scales by adjustment of said adjusting means, 
and an indicator frame provided with an indi 
cator extending crosswise of said supporting sur 
face, said indicator frame having sliding connec 
tion with said cross bar so as to be slidable 
along said cross bar for registry of said indi 
cator with said scales and for registry of a print 
ing plate on said supporting surface with said 
indicator. 

15. In means for registering. a printing plate 
On the printing plate supporting surface of a 
plate cylinder journaled in a frame, the combi 
nation of a crossbar extending crosswise of said 
Supporting surface, a scale extending lengthwise 
thereof, a scale extending along each side of said 
Supporting surface at Substantial right angles to 
Said CrOSS bar, means for adjusting the axis of 
said cross bar into parallelism with the axis of 
Said cylinder, and an indicator frame provided 
with crossing linear-indicators extending at right 
angles to Said respective scales, said indicator 
frame having sliding connection with said cross. 
bar so as to be slidable along said cross bar for 
registry of Said indicators with said respective 
scales and for registry of a printing plate on said 
Supporting surface with said indicators. 

16. In means for registering a printing plate 
on the printing plate supporting surface of a plate 
cylinder journaled in a frame, the combination 
of a cross bar extending crosswise of said sup 
porting surface, a scale extending lengthwise 
thereof, a scale extending along each side of said 
supporting surface at substantial right-angles to 
Said cross bar, means for adjusting the axis of 
Said cross bar into parallelism with the axis of 
Said cylinder, an indicator frame provided with 
crossing linear indicators extending at right an 
gles to said respective scales, said indicator frame 
having sliding connection with said cross bar so 
as to be slidable along said cross bar for registry 
of said indicators with said respective scales and 
for registry of a printing plate on said supporting 
surface with said indicators, said indicator frame 
pivoted about the axis of said cross bar for tilt 
ing the body of said indicator frame away from 
Said supporting surface, and latching means be 
tween said cross-bar and the pivoted end of said 
indicator frame for holding said indicator frame 
in tilted position. 

17. A cross frame, an indicatpr frame for a 
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printing plate registering mechanism, pivoted at 
One of its ends on the cross frame so as to be bod 
ily oscillatable bracketwise about its pivotal axis 
toward and from the printing plate supporting 
surface of the printing plate support and adjust 
able bodily laterally on its pivotal axis into reg 
istering positions. 

18. A cross frame, an indicator frame for a 
printing plate registering mechanism, pivoted at 
one of its ends on the cross frame so as to be 
bodily oscillatable bracketwise about its pivotal 
axis toward and from the printing plate support 
ing Surface of the printing plate support and ad 
justable bodily laterally on its pivotal axis into 
registering positions, and a stop at its pivotal 
end to limit its oscillation toward said supporting 
Surface to spaced distance of substantially print 
ing plate thickness from said supporting surface. 

19. In combination, a cross frame, an indicator 
frame for a printing plate registering mechanism 
pivoted to the cross frame at One of its ends 
bracketwise so as to be bodily Oscillatable about 
its pivotal axis toward and from the printing 
plate supporting surface of the printing plate 
support and adjustable bodily on its pivotal axis 
into registering positions, and a plurality of angu 
larly spaced stops between said axis and the piv 
otal end of Said indicator frame respectively for 
holding said indicator frame in Substantially 
spaced relation from said surface for hand ma 
nipulation of the printing plate between said 
indicator frame and said support and for limiting 
oscillation of said indicator frame toward said 
supporting surface to spaced distance of Substan 
tially printing plate thickness from said support 
ing surface for registry of the printing plate. 

20. In positioning means for the findicator 
frame of a registering device, the combination 
of a guide having end guide faces and Opposed 
guide faces comprising an inner guide face and 
an outer guide face, a slide with which the indi 
cator frame has connection for locating said in 
dicator frame, said slide having end guide faces, 
and an additional guide face respectively coacting 
With said first-named end guide faces and one 
of said opposed guide faces, a keeper on Said slide 
coacting with the other of said opposed guide 
faces, a stem on said slide having endwise con 
nection with said keeper and provided with means 
wherewith to move said keeper into and out of 
range of said first-named guide faces, and means 
acting on said stem to draw said keeper and said 
additional guide face toward one another for 
clamping said first-named opposed guide faces 
between the same. 

21. In registering means, the combination of an 
indicator frame provided with indicators arranged 
at substantial right angles to each other for reg 
istry with scales extending at substantial right 
anges to each other along margins of an article 
supporting surface of a Support, means whereby 
to pivot said indicator frame at one of its ends on 
a stationarily positioned axis and to slide said 
indicator frame laterally parallel with said axis 
bracketwise crosswise of Said surface, and means 
solely between said axis and the pivotal end of 
said indicator frame acting solely on the pivotal 
end of said indicator frame for supporting said 
indicator frame in spaced relation from said 
supporting surface and so as to move laterally 
across the article On Said surface. 

ESE. W. CLAYBOURN. 
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