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This invention is a printing press, and has for 
its object to provide novel means for printing 
nulti-color work. 
More particularly it is the object of the inven 

tion to successively move a plurality of printing 
frames past a paper carrying means, with the 
printing frames inked in the various colors and 
the paper carrying means moving the paper into 
printing contact with each of the successive 
printing frames for printing the various colors 
in matched relation. 

It is a further object of the invention to pref 
erably mount the printing frames in circumferen 
tially Spaced relation on a rotatable circular bed, 
with the paper carried by a cylinder which over 
lies the circular bed for rotation on an axis radi 
ally thereof, and the cylinder being adapted to 
make a complete revolution as each printing 
frame moves past the same, so as to aline the 
Same area of the paper with each of the succes 
sive printing frames. 

It is a still further object of the invention to 
guide the printing frames as they successively 
move into operative position with relation to the 
Overlying cylinder, so that during the printing 
Operation each frame moves along a chord of the 
Circular bed and at right angles to the axis of 
the rotating cylinder for properly alining the 
paper With the printing frames; and the inven 
tion includes a driving connection whereby 
chordal movement of each printing frame is 
Synchronized with rotation of the cylinder during 
printing contact. 

It is a still further object of the invention to 
ink the various printing frames in different colors 
prior to their movement past the cooperating cyl 
inder which carries the paper, and to automati 
cally contact each of the plurality of different 

- colored inking means with only its corresponding 
printing frame, so as to properly distribute the 
various colors to their corresponding printing 
frames. 

Further objects of the invention will be readily 
understood from the following description of the 
accompanying drawings, in which: 

Fig. 1 is a plan view of the printing press. 
Fig. 2 is an enlarged vertical section on the line 

2-2 of Fig. 1. 
Fig. 3 is an enlarged vertical section on the line 

3-3 of Fig. 1. 
Fig. 4 is an enlarged Vertical Section. On the line 

4-4 of Fig. 1, 
Fig. 5 is an enlarged vertical section on the line 

5-5 of Fig. i. 

(C. 101-86) 
Fig. 6 is an enlarged vertical section on the line 

6-6 of Fig. 1. 
The printing press comprises a bed carrying 

printing frames 2 and adapted for movement so 
that the printing frames successively pass a cyl- 5 
inder 3 which carries the paper which is to be a 
printed, with the paper preferably remaining in 
position on the cylinder while the latter makes 
a complete revolution during passage of each of 
the Successive printing frames, so that the wa- 10 
rious frames operatively aline with the paper on 
the cylinder in exactly the same relation for 
printing the various colors of multi-color work. 
The bed is preferably a horizontal annular 

bed carrying the printing frames in circumferen- 15 
tially Spaced relation, with the cylinder 3 rotat 
able on a horizontal axis radially of the annular 
bed and adapted to make a plurality of complete 
revolutions at each complete rotation of the bed, 
So that with the bed and cylinder each continu- 20 
Ously rotating in the same direction, a sheet of 
paper fed to the cylinder and remaining in posi 
tion thereon throughout a plurality of complete 
revolutions of the cylinder, is successively printed 
by the circumferentially spaced printing frames 25 
and finally removed from the cylinder, with the 
Operation then repeated as each successive sheet 
Of paper is fed onto the cylinder. 
The horizontal bed is journaled by an an 

nular bearing 4 on an upright frame 5 which 30 
preferably includes horizontal supporting sur 
faces 6-7 at the inner and outer peripheries of 
the annular bed; and the bed may be rotated 
by a pinion 8 meshing with a gear 9 at the under 
side of the bed, the pinion being journaled in 35 
brackets O carried by the frame 5 and having 
a Worm driving connection f from a shaft; 2 
which may be rotated by a motor (not shown), 
and with a clutch 3 preferably provided be 
tween the worm drive and the pinion 8. 40 
The printing frames 2 rest upon the bed 

and are rotated therewith by links 5 which per 
mit limited movement of the printing frames on 
the bed; and studs f6 depend from the respective 
ends of each printing frame at its outer edge 
and extend through slots in the bed , with 45 
rollers 8 which are carried by the studs engaging 
an annular bearing Surface or guide 9 which is 
carried by frame 5, so that when the bed is 
rotated the printing frames are moved radially 
outwardly on the bed by centrifugal force, and 60 
are then rotated with the bed through the link 
connections 5, with circumferential movement 
of the printing frames guided by the contact of 
their rollers 8 with the bearing Surface 9. 
Throughout the major portion of its length the 55 



10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

2 
bearing surface 9 is a true circumference, but 
one part of its length is a chord of an arc of 
said circumference as shown at 9a, so that 
during a portion of its rotation with bed , each 
of the frames 2 is guided along this chord by its 
rollers 8 engaging the bearing Surface 9 and 
by rollers 2) which also depend from studs 6 
engaging a bearing surface 9b. The bearing 
surface 9b is carried by frame 5, parallel to but 
transversely spaced from bearing surface 9, 
so as to just permit passage of the rollers 8-20 
between the cooperating bearing Surfaces and 
thus insure accurate chordal movement of the 
printing frame with relation to the circumfer 
entially moving bed, and the link connections 5 
permit relative movement of the printing frame 
and bed so that the printing frame may move 
along the chord. - 
The cylinder 3 makes contact with the printing 

frames medially of their chordal movement, with 
the cylinder rotating On a horizontal axis at 
right angles to said chordal movement; and for 
this purpose the outer peripheral supporting sur 
face 7 includes a segmental portion 7a overlying 
the outer peripheral portion of bed where the 
frames 2 are adapted for chordal movement, and 
the cylinder 3 is journaled in bearing brackets 
22 which are mounted on the supporting surfaces 
6-7a. The cylinder rotates so that at the point 

- of contact with a printing frame, the cylinder 
and frame are moving in the same direction; and 
rotation of the cylinder and chordal movement 
of the frame are Synchronized so that while in 
contact the cylinder and frame move at exactly 
the same speed, and during each complete rota 
tion of bed if the cylinder 3 makes one complete 
revolution as each of the printing frames moves 
past the cylinder, and preferably also makes 
One additional complete revolution while no 
printing frame is moving past the cylinder, and 
during which revolution the printed sheet is re 
moved from the cylinder and a next succeeding 
sheet is fed to the cylinder. 

It will thus be seen that the press may be built 
so as to print in any number of colors, the bed. 
being divided into a plurality of segments, one 

more than the number of colors desired, and a 
printing frame 2 for each color Occupying suc 
ceeding segments So as to leave one blank seg 
ment, and the cylinder 3 making a complete rev 
olution as each segment of the bed passes the 
Same. The illustrated embodiment of the in 
vention is adapted for two-color work, and the 
bed is therefore divided into three segments, 
With printing frames A and B at two of the seg 
ments, leaving a blank segment C, and the cyl 
inder 3 is adapted to make exactly three com 
plete revolutions during each complete rotation 
of the bed. 
The desired synchronized movement of the 

printing frames and cylinder may be obtained 
by driving the cylinder from the rotating bed, 
with the printing frames moved around to their 
chordal position and into alinement with the 
cylinder by rotation of the bed, and the cylinder 
then driving each printing frame along its 
chordal path while in printing contact with the 
cylinder. 
As an instance of this arrangement an annu 

lar rack 25 may be provided at the outer periph 
ery of bed , and a pinion 26 journaled in brack 
ets 27 on the supporting surface 7 may mesh 
with the rack through an opening 28 in the Sup 
porting surface. The cylinder 3 has an internal 
gear 29 driven by a pinion 30 which is journaled 
in a bracket 3 on supporting surface T, and a 

2,017,193 
driving connection shown as a universal shaft 
32 is provided between pinions 26 and 30. By 
proper gear ratios the cylinder 3 is thus adapted 
to make any desired number of complete revolu 
tions for each complete rotation of bed . A 5 
rack 33 extends along the outer edge of each 
printing frame, and an external gear 34 on cyl 
inder 3 meshes with the rack of each printing 
frame after the rotation of bed has moved the 
printing frame around to its chordal position 10 
and has then noved the frame along its chordal 
path of travel into allinement with the cylinder. 
The gear and rack driving connection 34-33 

then continues the chordal movement of the 
printing frame during printing contact with the 5 
cylinder, so that the printing frame moves with 
the rotating cylinder and independently of bed 
l, and the end of the link 5 which engages the 
bed has a Slide 36 adapted for movement in a 
slot 37 which is formed in the bed, to permit 20 
such independent movement of the printing 
frame. After the printing operation and when 
the rack 33 has cleared the gear 34 and the 
rollers 8-20 have cleared the guide bearings 
9a-9b, the printing frame is again moved with 25 
the rotating bed by the rear end of slot 37 
reengaging the slide 36, and the printing frame 
is thus swung from its chordal path of travel 
back to its circumferential path of travel with 
the rollers 8 engaging bearing Surface 9 con 
centric With the bed. Movement of the slide 
36 in slot 37 may be cushioned by a spring 38; 
and the link 5 may be accurately adjusted with 

30 . 

relation to the slide by an eccentric take-up 
collar 39. 
While the printing frames are moving around 

with the bed so as to bring them to position 
ready for the printing operation, the printing 
surfaces 40 of the respective frames are selective 
ly inked with their proper color; and for this 
purpose an inking pad 4 may be fixed on bed 40 
in advance of each printing frame. 2, with a 
series of inking rollers for each printing frame 
mounted above the bed and adapted to be inked 
by the corresponding inking pad passing under 
the series of rollers, which then in turn inks the 45 
printing surface of the corresponding printing 
frame when the latter passes under the Series 
of rollers. As an instance of this arrangement 
series of rollers A' and B' are adapted to re 
spectively ink the printing frames in Segments. A 50 
and B, and are preferably mounted on support 
ing surfaces 6-7 in circumferentially Spaced re 
lation so as to radially overlie and simultaneously 
contact their corresponding inking pads, and 
then simultaneously engage their corresponding 55 
printing frames as the rotating bed moves the 
inking pads and printing frames past their corre 
sponding rollers and then brings the inked print 
ing frames into printing relation. With cylin- - 
der 3. 60 
Each series of inking rollers comprises a plu 

rality of circumferentially spaced radial rods 42 
journaled at their ends in bearings 43-44 which 
are mounted on supporting Surfaces 6-7, and 
arms 45-46 are fixed on each rod 42 adjacent its 65 
ends and support a shaft 47 on which an inking 
roller is journaled. Each inking roller preferably 
comprises a plurality of rollers 48 longitudinally 
One beyond another, and each plurality of rollers 
is preferably yieldably held against movement 70 
along its shaft 47 by springs 49. Rotation of 
the inking rollers may thus substantially conform 
to movement of the corresponding inking pad 4 
when the latter contacts the rollers; and the 
rollers are also adapted for yielding movement is 
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2,017,193. 
relative to the printing surface which they en 
gage When their corresponding printing frame 
moves past the rollers. 
Each Series of inking rollers is lowered into 

contact With its corresponding inking pad as the 
latter passes under the rollers, and is then ele 
Wated slightly so as to just make inking contact 
With its corresponding printing Surface 40 as the 
latter then passes under the rollers, and is then 
further elevated so as to clear the printing 
frames and inking pads until the bed has made 
a complete rotation, when the cycle of operation 
is repeated. For this purpose the arm 45 at the 
inner end of rod 42 has a depending guide bear 
ing 59 journaled thereon, and these guide bear 
ings for the inking rollers A-B' respectively 
ride in annular grooves 52-53 which are formed 
in bed adjacent its outer periphery. The base 
5 of each annular groove has a depression 54 
extending along a predetermined arc in radial 
alinement with its corresponding printing frame 
2, and has a still further depression 55 extend 
ing along a predetermined arc in radial aline 
ment with its corresponding inking pad 4f. 
Throughout the major portion of the rotation 

of bed the guide bearings 50 thus ride on the 
bases 5 of their grooves 52-53, so as to rock 
the rods 42 for elevating the inking rollers A-B." 
to inoperative position clear of both the printing 
frames and the inking pads, as shown at inking 
rollers A' in Figs. 1 and 5; but when one of the 
inking pads 4 alines with its corresponding ink 
ing rollers as shown at inking rollers B in FigS. 1 
and 5, the guide bearings 50 for said inking rollers 
ride in their corresponding depression 55 so as to 
rock the rods 42 for lowering the inking rollers 
into contact with their corresponding inking pad, 
thereby inking the rollers, and as the rotation 
of bed continues So as to a line the correspond 
ing printing frame with the inked rollers, the 
guide bearings 50 for Said rollers ride in their 
corresponding depression 54 as shown at the left 
of the Series of rollers B' in Fig. 5, so as to 
elevate the inked rollers to a position where the 
printing surface 40 of the printing frame passing 
under the rollers will just make contact with the 
inked rollers for inking the printing Surface. 
After rotation of the bed has moved the inked 
printing frame beyond its cooperating inking 
rollers, the guide bearings 50 for said rollers again 
ride on their corresponding base 5 so as to ele 
vate the inking rollers to inoperative position. 
The various inking pads are adapted to ink the 
printing surfaces of their cooperating printing 
frames With the desired different colors; and 
after the printing frames have been inked they 
are successively moved along their chordal path 
of travel past the cylinder 3 which feeds the pa 
per, it being noted that the supporting surface a 
is spaced above the bed as shown in Fig. 2 SO as 
to permit unobstructed movement of the inking 
pads 4 under the surface a as they are carried 
around with the bed , and it also being noted 
that the ends of the racks 33 on the printing 
frames as well as the upper ends of studs 5 are 
cut away as shown at 6, so that when the print 
ing frames are moving along their circumferen 
tial path of travel prior to their chordal move 
ment, the rollers 8 may engage the bearing Sur 
face f9 as shown in Fig. 6, without any portion 
of the printing frames striking the rack 25. 
The printing frames which have had their 

printing surfaces properly inked are successively 
moved around to their chordal position by the 
links 5 and are then guided along their chordal 

3 
path of travel by the bearing Surfaces Sa-9b, 
With the links 5 continuing to move the print 
ing frames until the racks of the printing frames 
are engaged by the external gear on the cylin 
der 3. The printing frames are then moved with is 
the cylinder throughout the printing engagement, 
With the slots 3 permitting relative movement 
Of the printing frames and the bed, and after the 
printing Operation the printing frames are again 
moved with the bed by the links 5 so as to com- 10 
plete the cycle of operation. 
At the same time the cylinder 3 is revolved so 

as to make a complete revolution during the time 
that the Segment C of the bed passes the cylin 
der, and any usual feed mechanism (not shown) 15 
is provided so as to feed a sheet of paper onto 
the cylinder during this revolution, with any 
usual gripping means (not shown) then holding 
the sheet of paper on the cylinder throughout the 
successive revolutions of the cylinder during 20 
which the printing frames are successively moved 
into printing relation with the cylinder for print 
ing the sheet of paper in the various colors in 
exactly matched relation. After the printing op 
eration is completed and during the time when 25 
the segment C again alines with the cylinder the 
printed Sheet is removed in any usual manner 
(not shown), and at the same time a new sheet 
is fed onto the cylinder for repeating the print 
ing operation during the next complete rotation 30 
of the bed. 

I claim: 
1. In a printing press, a movable bed, a print 

ing frame on the bed, paper Supporting means, a 
connection for moving the printing frame with 35 
the bed into a linement with the paper support 
ing means, and driving means distinct from said 
connection for moving the alined printing frane 
past the paper Supporting means, the afore 
mentioned Connection permitting movement of 40 
the printing frame relative to the bed during and 
in the direction of movement of the printing 
frame past the paper Supporting means. 

2. In a printing press, a movable bed, a print 
ing frame on the bed, a paper supporting cyl-45 
inder, means for rotating the cylinder, a con 
nection with moving the printing frame with 
the bed into allinement with the cylinder, and 
driving means distinct from said connection 
and actuated by the rotating cylinder for mov-50 
ing the alined printing frame past the cylinder, 
the aforementioned connection permitting move 
ment of the printing frame relative to the bed 
during and in the direction of movement of the 
printing frame past the paper supporting cyl- 55 
inder. 

3. In a printing press, an annular bed rotat 
able relative to its axis, means for rotating the 
bed, a printing frame on the bed, paper sup 
porting means, a connection for moving the 60 
printing frame with the rotating bed into a line 
ment with the paper supporting means, and driv 
ing means distinct from Said connection for mov 
ing the alined printing frame past the paper 
supporting means, the aforementioned connec- 65 
tion permitting movement of the printing frame 
relative to the bed during and in the direction of 
movement of the printing frame past the paper 
Supporting means. 

4. In a printing press, a movable bed, a print- to 
ing frame on the bed, a paper supporting cyl 
inder, means for rotating the cylinder, a con 
nection for moving the printing frame with the 
bed into allinement with the cylinder, a rack on 
the printing frame, and a gear on the rotat- 5 
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4 
ing cylinder adapted to mesh with the rack for 
moving the alined printing frame past the cyl 
inder, the aforementioned connection permitting 
movement of the printing frame relative to the 
bed during and in the direction of movement 
of the printing frame past the paper Support 
ing cylinder. 

5. In a printing press, an annular bed ro 
tatable relative to its axis, a printing frame On 
the bed, a shaft radially overlying the rotatable 
annular bed, a plurality of inking rollers jour 
naled on the shaft independently of one an 
other, and means for moving the printing frame 
with the rotatable annular bed for contact of 
the printing frame by the inking rollers and Sub 

2,017, 193 
sequent movement of the inked printing frame 
past a printing point. 

6. In a printing press, an annular bed rotat 
able relative to its axis, a printing frame On the 
bed, a shaft radially Overlying the rotatable an 
nular bed, an inking roller journaled on the shaft, 
tensioning means yieldably holding the roller 
against movement longitudinally of the shaft, 
and means for moving the printing frame with 
the rotatable annular bed for contact of the print 
ing frame by the inking roller and Subsequent 
movement of the inked printing frame past a 
printing point. 

JAMES A WRAY. 
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