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15 Claims. 
This invention relates to a printing appara 

tus; and has for one of its objects the provision 
of an apparatus in which there may be printing 
of the Work in any desired number of different 
colors and embossing or severing the work as it is 
discharged from the machine, all in a single pass 
of the Work through the machine without trans 
fer to a different machine for the cutting opera 
tion. 
Another object of the invention is to travel the 

Work through the machine with greater accuracy 
so that it will better register with the parts which 
are to print and/or cut the work than is pro 
vided by printing or cutting Work in a single 
flat plane by rotating means. 
Another object of the invention is the provision 

of a plurality of units each one of which handles 
the printing of a certain specific color with an 
arrangement So that any desired number of units 
may be Supplied or removed from the machine 
When different numbers of colors are desired. 
Another object of the invention is to adjust 

each of the printing units. So that different sorts 
of work may be accommodated as to pressure 
applied and the like. 
Another object of the invention is to provide 

each of the print units with the printing rolls 
and ink conveying rolls with their axes in sub 
Stantially the Same plane So that from the stand 
point of thickness of the dimension of the units 
they may be multiplied and several of these may 
be used With such an arrangement that the ink 
reservoirs of each of the units is accessible to 
the operator. 
Another object of the invention is to dispose 

or travel the work over an arcuate apron or 
on a radius so that the work will better register 
with each of the stations where it is to be ma-. 
nipulated and also Will pull away from the cut 
ting or printing in a better degree than were 
the work disposed and traveled along a straight 
line Or in a single plane. 
With these and other objects in view, the in 

vention consists of certain novel features of con 
Struction, as Will be more fully described, and 
particularly pointed out in the appended claims. 

In the accompanying drawings: 
Fig. 1 is a side elevation somewhat diagram 

matic of the arrangement of some of the func 
tioning parts of the apparatus; 

Fig. 2 is a side elevation on a larger Scale 
of the two units shown at the right of Fig. 1; 

Fig. 3 is a top plan view of the upper unit 
shown in Fig. 2; 

Fig. 4 is a sectional view on line 4-4 of the 
printing cylinder; 

Fig. 5 is a Sectional view on line 5-5 of the 
bearer roll; 

Fig. 6 is a sectional view of the printing and 
cutting roll and also bearer roll such as shown 
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in both Figs. 4 and 5, which will be used in the 
last unit to Operate upon the Work; 

Fig. 7 is a sectional view of the Working por 
tion of a bearer roll; 

Fig. 8 is a sectional view of one form of a 
printing and cutting roll plate; 

Figs. 9 and 10 are face views of fragmental 
portions of the cutting roll and the bearer rol 
showing the disposition of the Soft and hard 
portions of these rolls for operation of the cut 
ters; and 

Fig. 11 is a sectional view of the ink transfer 
rol and the mounting therefor taken. Substan 
tially on line. - of Fig. 2. 

in rotary printing usually any cutting to be 
done on the Work is performed in a separate 
Cperation after being printed. Any embossing 
or cutting which is done at the time of the print 
ing usually occurs while the work is traveling 
ii) a single plane or against a flat plate in the 
reciprocating type of press printing. The pres 
ent apparatus is so arranged that it may print 
by means of rotary cylinders and also cut at 
the same time as printing so that the operation 
of the machine may be materially speeded up 
and yet all of the desired functions performed 
in one apparatus. I further provide for a plu 
rality of different printing units, each of which 
may be utilized for carrying and handling a dif 
ferent color so that a variety of colors may be 
had in the operation of the machine; and the 
following is a more detailed description of the 
present embodiment of this invention, illustrat 
ing the preferred means by which these advan 
tageous results may be accomplished: 
With reference to the drawings, I have shown 

in Fig. 1 a general arrangement of the appa 
ratus. There is a framework designated gener 
ally 6 and consisting of a pair of spaced Sup 
porting end standards with openings at in 
tervals therethrough and an arcuate fixed apron 
or Supporting plate 2 located between these 
standards and upon which surface the work 
to be traveled rests, there being suitable open 
ings as 3 at Spaced intervals along the apron 
f2 at which the different printing units operate 
and through Which the different printing units 
are driven. A cushioning belt 4 extends over 
this fixed apron 2 and is guided about the pull 
leys 5 and 6 and the inwardly spaced pulley 
Si positioned to prevent the belt from passing 
through the last operating unit of the machine 
Where Severing occurs, although severing may 
be had against this belt if desired. 
The supply of the web material to be printed is 

indicated at 8 and is led from this reel over a 
guide pulley 9 and thence over the fixed apron 
2 and belt 4 through the apparatus, which will 

be more fully described later, and fed by means 
of nip rolls 20 and 2 driven by some suitable 
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2 - 
means (not shown) to the reeling mechanism 22 
to be Suitably reeled for transmittal to some other 
location, while the portion of the web which is 
unused and is designated as Scrap 23 may be 
delivered to some container or the like for suit 
able disposal. A motor 25 through suitable re 
duction gears drives the large gear 26 from which 
power is Supplied to the different units. 
The units for Operating upon the Work may 

be of any suitable number. I have here illus 
trated four which are designated A, B, C and D. 
The units are generally alike, although they may 
vary in certain details, which will be hereinafter 
pointed out. Each consists of a frame member 
30 which is pivoted to the Spaced end standards 

by reason of the ears 3 extending between 
these standards and receiving the pivot pin 32 
Which is provided. With a head 33 at One end 
and a threaded portion 34 at the other end upon 
which the nut having a knurled head 35 is po 
Sitioned. Each of these frame members 30 may 
be adjusted about this pivot connection with the 
Standards by means of an adjustable link des 
ignated 36 and consisting of a member 37 pivoted 
to the standard and a member 38 pivoted to 
the frame 30, these members having a threaded 
connection between then by reason of the 
threaded part 39 and the nut or handle portion 
40 so that an adjustment of this linkage 36 may 
be had to Swing the frame 30 about its pivot 32, 
to Wary the space between the print cylinder and 
the bearer to accommodate work of different 
thicknesses. 
A bearer roll designated 45 is mounted in the 

standards at the location of each of the open 
ings 3 in the apron 2. This roll is driven by 
means, of a gear 46 fixed thereon which meshes 
With the large gear 26 operated by the motor 
25. A printing cylinder or mandrel 4 is mount 
ed. On a removable spindle in the frame member 
30 which is driven by means of a gear 48 meshing 
with the gear AS of the bearer roll 45. Ink is 
Supplied to the printing cylinder 47 from the 
ink reservoir 49 by means of a series of rolls 50, 
52, 53, S4, 55, 56 and 57. This reservoir con 
sists of a pocket formed between the roll 50 and 
the doctor blade 5. This doctor blade 5 is ad 
justed to control the amount of ink delivered by 
means of a plurality of threaded members 70 
which engage the undersurface of the doctor 
blade as at so as to force it closer to or allow 
it to be spaced a little more from the reservoir 
toll 50. After these members 70 are adjusted 
they are locked in place by Wing bolts 72 that 
their position may be maintained and the ink 
Supply definitely controlled. 
The roll 50 rotates intermittently while the 

roll 52 is oscillated to alternately contact with 
the roll 50 and the conveyor roll 53 which in 
turn transmits the ink to the conveyor roll 54, 
thence to the inking drum 55 and from this ink 
ing drum by means Of the Conveyor rolls 56 and 
5 to the printing cylinder. The Oscillating ink 
ing drum 55 is driven by means of its gear 59 
from the gear 48 through the spur gear 58, while 
the rolls 54, 56 and 57 are driven by frictional 
contact With the drum 55, the roll 53 driven by 
frictional contact with the roll 54, and the roll 
52 driven by frictional contact With either the 
roll 53 or 50. A cam 69 rocks the lever arm 6f 
which is pivoted as at 62 and which is connected 
by means of the link 63 to a lever arm 64 which 
carries a pawl 65 to engage the ratchet teeth 
66 On the ratchet guard 67 which is fixed to 
the shaft 68 upon which the roll 50 is mounted. 
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An adjustable guard 67 covers a portion of the 
ratchet wheel. At each reciprocation the roll 
50 is moved an amount dependent on the ad 
justment of the guard so as to determine the 
number of teeth which are gripped on the ratchet 
wheel, the guard serving to cause the ratchet 
to slide Over SOme teeth according to its Setting. 
The roll 52 has a shaft 69 which is mounted 

in the U-shaped bearings 70, While the lever arm 
which is pivoted as at 2 also is connected to 

this shaft 69 at one of its ends. A cam 73 oper 
ates the rod 74 against the action of the spring 
5 tending to hold it against the face of the can 

So as to SWing the lever arm about its pivot 
and rock the shaft 69 and roll 52 from contact 
With the roll 63 to contact with the roll 50. 
As rotary movement is transmitted to the 

printing drum to turn, it about its pivot trun 
nions 75 in Suitable bearings 76 a transverse 
movement is also given the drum by reason of the 
cam faces 7 and 78 which are diametrically 
oppositely disposed and which engage the guid 
ing rolls 79 so that as the cylinder rotates it is 
also moved axially back and forth to better dis 
tribute its printing ink, both for the reception 
of the same from roll 56 and the transmission of 
the ink to the conveying rolls 56 and 57. 

Pins 85 extend inwardly from the opposite sides 
of frame 30 and a bar 86 having an opening 87 
receives the pin 85. These bars also each have 
a bore 88 receiving a spring 89 which has one 
end engaging the pin 85 and the other end en 
gaging an adjustable abutment 93 which is 
threaded in the end of the bore 88. At the op 
posite end of each of the bars 86 there is a bear 
ing for the shaft 9 one of which mounts the 
rolls 56 and the other of which mounts the roll 
5. These rolls are drawn against the ink drum 
55 by means of these springs 89, while they are 
rocked about their pivots 85 by a spring 92 tend 
ing to SWing these rolls aWay from each other, 
while the thumb screw 93 for roll 56, and 94 
for roll 57, engaging the bars swing the roll 
about their pivot so that they will firmly con 
tact the printing plate on the cylinder 47. 
The printing cylinder 47 is shown in more de 

tail in Fig. 4. Here the frame member 30 is 
shown in which the print cylinder has its sup 
port. The cylinder or mandrel consists of a tu 
bular member 95 which has a gear 96 at one end 
with a neck portion 97 having a forced fit with 
the tubular member 95 so as to function as a part 
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thereof, while there is a bushing 98 having a 
forced fit with the other end of the tube, as illus 
trated. The gear member 97 has a bore 99, While 
the bushing has a bore 00 for the reception of 
spindle Of which fits the bore 99 and has an en 
larged portion 2 for fitting the bore 00. This 
spindle also has an enlarged portion 3 against 
which the bushing 98 abuts at one end while it 
has a head portion 4 which has a threaded pin 
05 to engage the frame 30 by which its engage 
ment may be adjustable. An adjustable bearing 
8 has threaded engagement with the frame 30 

as at 09 and forms an abutment for the end if O 
of the gear or body portion of the mandrel, while 
its bore f l receives the spindle of which is 
bound firmly in position by the nut f2 having 
engagement With the threads 3 of the spindle 
6. This Spindle does not turn but the mandrel 

turns on the spindle. To mount the printing 
plate in position I provide a collar 4 having 
undercut edges 5, which collar abuts the gear 
96; a backing up plate 6 engages this collar and 
Serves as a Support for the print plate 7. A 
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binding collar i8 having undercut edges fl9 en 
gages the opposite edge of the printing plate 7 
and the Whole is Secured in position through a 
Washer 2 which is urged toward the gear end 
of the mandrel by means of a nut 2 having 
threaded engagement as at 22 with the tubular 
portion 95 of the mandrel. The taper of the un 
dercut edges binds the print plate firmly in po 
Sition. f 
The bearer roll is shown in more detail in Fig. 

5 and is similar in many respects to the mount 
ing of the printing cylinder. It is mounted in 
the standard of the apparatus. There is an 
adjustable bearing 25 having threaded engage 
ment as at 26 with the standard and pro 
vided with a bore 27 for the reception of a spin 
dle 28. This spindie is enlarged as at f 29 to 
extend through the bearing 30 in the opposite 
standard i and is provided with a head 3 
which has some suitable adjustable means as at 
32 for engagement with the frame f. 
l35 has threaded engagement with the threaded 
end 36 of the spindle 28 to bind this spindle in 
position. The tubular body of this bearer roll 
is designated 37 and has the gear 46 provided 
with a neck portion 38 to extend into this tu 
bular member with a sufficiently tight fit So that 
the two parts will turn together, while there is a 
bushing 39 having a forced fit with the oppo 
site end of the tube 37 to provide a bearing 
for the spindle 28. A collar 4 is slid over the 
tube 3 and then the bearer or make ready 
surface if is positioned on this tubular cylinder 
which is of a sufficient dimension to accommo 
date the print plate 7 and after which there 
is a spacing washer 42 provided, through which 
the parts are held together against the gear by 
the nut £3 having threaded engagement as at 

& With the tube 3. 
The hereinbefore described print cylinder and 

bearer roll are Such as Would be used in units 
A, B or C, but a different pair of rolls will be 
used in unit D which is the last unit to operate 
upon the work where some cutting of the work 
is desired to be accomplished at the same time 
that the last printing and/or embossing occurs, 
and accordingly, I have illustrated the modifica 
tion which is necessary for this cutting action to 
occur. The printing cylinder and bearer roll will 
be mounted the same as that above described. 
However, in place of having a collar f4 the col 
lar now designated as 59 will be slid upon the 
print cylinder 95 and will be provided with cut 
ting edges 5 in addition to the undercut to 
receive a printing and embossing plate 52 to be 
bound beneath the beveled surfaces 53 of the 
collar 5). The binder member 54 also has the 
beveled surfaces 55 and a cutter 56, the same 
as the cutter 5. The filling in washer 20 and 
binding nut 2 will be the same as heretofore. 
The bearer cylinder Will have a Washer as 40 but 
instead of having a plain back up surface 4 I 
will provide a member 60 with recesses 6 re 
ceiving rubber bands 62 which will be opposite 
the raised portions 63 for embossing on the print 
roll, while the edges f64 of this bearer surface 
Snugly fit Within and form cooperating cutting 
9dges with 5 and 56 so that as rotation occurs 
any material Which extends across these cutting 
edges will be severed by action of the cutting edge 
shearing against the surface 64 of the bearer 
roll, while the embossing will take place by rea 
son of the raised portions f63 forcing the stock 
into the rubber surfaces 62 while allowing their 
remaining Surfaces to be maintained in the gen 

A nut 

eral plane of the stock between these embossed 
portions. The usual washer 42 Will be provided 
and binding nut 43 for this bearer roll. 
Where it is desired that a perforation extend 

transversely of the travel of the work for later . 
tearing the Work apart, the printing cylinder or 
plate Will have raised portions 65 extending 
transversely of the travel of the work or axially 
of the roll, which raised portions may be inter 
rupted at intervals and serve by means of en 
gagement with corresponding steel portions 66 
on the bearer roll to provide points of cutting or 
perforation of this stock, it being usually desired 
that these cutting edges be interrupted at such 
points as 67 So that a continuous cut across the 
Work is not provided, but is held together at the 
portion 68 of resilient material so that the Work 
may be torn apart after the same is reeled up and 
transmitted to Such location as may be desired. 
The roll 52 is unique in some respects in that 

it is made up of one or more short sections , 
f, the section 70 being larger and utilized 
for transferring the ink from the reservoir roll 
50 to the roll 53. In other words, if I am utilizing 
Stock which is of a width only haif that of the 
printing roll, such for instance as that shown 
in Figs. 4 and 5, I will then transfer ink only 
One-half of the width of the capacity of the 
machine, thereby saving ink which may be used. 
This roll is thus made up so that the larger 
diameter Sections and smaller diameter sections 
may be suitably arranged upon its axis or spin 
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dle to position the large diameter section in the 
desired location. 
The foregoing description is directed solely 

towards the construction illustrated, but I de 
sire it to be understood that I reserve the privi 
lege of resorting to all the mechanical changes 
to which the device is susceptible, the invention 
being defined and limited only by the terms of 
the appended claims. 

I claim: 
1. In a printing apparatus, a support, an ar 

cuate apron provided with a plurality of open 
ings. On Said Support, a cushioning belt trained 
Over said apron, means for moving said belt, a 
Web to be printed positioned on and movable 
With said belt, and a plurality of units each hav 
ing a printing cylinder positioned at one of said 
Openings to print on the convex side of said web, 
and a bearer roll for each of said printing cyl 
inders positioned on the opposite side of said 
Cushioning belt and at the location of said open 
ling. 

2. In a printing apparatus, a support, an arcu 
ate apron provided with a plurality of openings 
On Said Support, a cushioning belt trained over 
Said apron, means for moving said belt, a Web 
to be printed positioned on and movable with 
Said belt, a plurality of units each having a 
printing cylinder positioned at one of said open 
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ings to print on the convex side of said web, and 
a guide adjacent one of said openings for guid 
ing Said cushioning belt out of engagement with 
the Web and one of said units. 

3. In a printing apparatus, means to move 
the Web to be printed on a curvature, and a 
plurality of units for printing the work on the 
conveX side of Said Web pivoted to a support, 
each of Said units having an adjustable link 
pivoted thereto and to said Support for addition 
ally Supporting and adjusting each of the units 
to and from the work. 

4. In a printing apparatus, a Support, a con 
mon gear rotatably mounted on said support, 
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4. 
means for rotating said gear, a plurality of units 
for printing the work, each unit being Spaced 
from each other and pivotally Secured on Said 
support, and provided with a print cylinder and 
adjustable about its pivot to move the print cyl 
inder to and from the Work, individual impres 
sion cylinder for each printing cylinder of Said 
units and secured to said support and each provid 
ed with a pinion gear meshing With Said Common 
gear to be rotated thereby. w 

5. In a printing apparatus, a Support, a COm 
mon gear rotatably mounted on said support, 
means for rotating said gear, a plurality of Units 
for printing the work, each unit comprising a 
printing cylinder having a gear thereon and 
ink transferring cylinders, each unit being pivot 
ally secured on said support and in spaced rela 
tion with each other, individual impression cyl 
inder Secured to said Support for each printing 
cylinder of said units and each provided with a 
gear meshing with said printing cylinder gear 
and with said common gear for rotating said 
printing cylinder and said impression cylinder. 

6. In a printing apparatus, a Support, a plu 
rality of printing units carried by said support, 
each of said units having a frame portion carry 
ing a printing cylinder and inking means, and 
means to removably mount said cylinder on said 
frame comprising a Spindle upon which said 
cylinder rotates, and a locking member releas 
ably secured to said Spindle and engaging said 
frame for detachably securing said spindle to 
Said frame whereby upon the release of Said 
locking member said spindle may be disengaged 
from said frame and withdrawn therefrom and 
Said printing cylinder may be then removed from 
Said unit without disturbing other elements of 
the apparatus. 

7. In a printing apparatus, a support, a plu 
rality of printing units carried by said support, 
each of said units having a frame portion carry 
ing a printing cylinder and inking means, and 
means to removably mount said cylinder on said 
frame comprising a spindle upon which said 
Cylinder rotates, said spindle having an abut 
ment at one end for engaging a portion of said 
frame and threaded at its other end for re 
leasably receiving a locking member for de 
tachably Securing said spindle to said frame 
whereby upon the disengagement of said locking 
member from Said spindle it may be withdrawn 
from Said frame and said printing cylinder then 
removed from said unit without disturbing other 
elements of the apparatus. 

8. In a printing apparatus, a support, means 
to move a Web to be printed with relation to said 
Support, a Self-contained printing unit provided 
With a print cylinder for printing the work, means 
to pivotally mount said unit on said support, an 
expandable link having one end connected to 
Said Support and the other end connected to said 
unit, and adjustable means within said link in 
termediate its said ends to operatively vary the 
length between the ends of said link to change 
the position of the unit. 

9. In a printing apparatus, a support, means 
to move a Web to be printed with relation to Said 
Support, a plurality of Self-contained printing 
units each provided with a print cylinder for 
printing the Work, a pivot located eccentric to 
the axis of the print cylinder for mounting each 
of said units on Said Support, a plurality of ex 
pandable links each having one end connected to 
Said Support and the other end connected to one 
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of said units, and adjustable means within each 
link intermediate its said ends to operatively vary 
the length between the ends of Said link to change 
the position of the unit and move the print cylin 
der to and from the Work. 

10. In a printing apparatus, a stationary Sup 
port, an arcuate apron fixed on said support, a 
cushioning belt trained over said apron, means 
for moving said belt over Said apron, a Web to be 
printed positioned on and movable with Said 
belt, a plurality of units at spaced locations along 
said belt and each provided with a rotary print 
cylinder for contacting and printing the Web. 

11. In a printing apparatus, a stationary Sup 
port, an arcuate apron fixed on Said Support, a 
cushioning belt trained over said apron, means 
for moving said belt over said apron, a Web to 
be printed positioned on and movable With Said 
belt, a plurality of units each provided with a 
rotary print cylinder for printing the Web, means 
to pivotally Support each of said units for ad 
justment as a whole about its pivot to move the 
print cylinder to and from the Web. 

12. In a printing apparatus, a cushioning belt 
for backing up the work, means for moving said 
belt, a web to be printed positioned on and mov 
able with said belt, a unit privided With a rotary 
print cylinder for printing the Web, means sepa 
rating the paths of travel of Said belt and Web 
after printing, and means for acting on the Web 
alone after Separation from the cushioning belt 
for cutting through portions of said web. 

13. In a printing apparatus, a fixed arcuate 
apron, a cushioning belt engageable with said 
apron for backing up the Work, means for moving 
Said belt along Said apron, a Web to be printed 
positioned on and novable With said belt, a unit 
provided With a rotary print cylinder for print 
ing the web, means separating the paths of travel 
of said belt. and Web after printing, and means 
for acting on the web alone after separation from 
the cushioning belt for cutting through portions 
of said Web. w 

14. In a printing apparatus, a fixed arcuate 
apron provided with an opening therein, a cush 
ioning belt for backing up the Work engageable 
with said apron, means for moving said belt along 
said apron, a Web to be printed positioned on and 
movable With said belt, a unit provided With a 
rotary print. cylinder for printing the web, said 
cushioning belt passing through Said opening in 
said apron and said web continuing along said 
apron for separating the paths of travel of said 
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belt and Web after printing, and means for act 
ing On the Web alone after separation from the 
cushioning belt for cutting through portions of 
said web. 

15. In a printing apparatus, a fixed arcuate 
apron provided with a first opening and a Sec 
ond opening therein, a cushioning belt for back 
ing up the work engageable With said apron, 
means for moving said belt along Said apron, a 
eb to be printed positioned on and movable 

with said belt, a unit provided With a rotary print 
cylinder for printing the Web, said cushioning 
belt passing through the first said opening in 
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said apron and said Web continuing along Said 
apron for separating the paths of travel of Said 
belt and web after printing, said second opening 
being located in said apron along the portion of 
which said web alone travels, and cutting rolls 
on opposite sides of the Web acting through said 
second opening for cutting portions of said Web. 
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