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Claims. 

This invention relates to multi-color printing 
machine. 
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In the multi-color printing rolls the operator 
adjusts the pressure on the printing rollers 
against the cylinders upon each side independ 
ently. It therefore is dependent upon the skill 
of the operator as to whether the pressure is equal 
or not. If the pressure is unequal a uniform 
print will not be obtained across the entire face 
of the printing roller. In addition, in the present 
type of machine the doctor on one or more of 
the printing rollers may collect a bit of grit or 
other foreign substance and thus cause a scratch 
on the material being printed in which case the 
Operator must release each printing roller in the 
machine separately in order to stop the defective 
printing of materials and to enable him to re 
move the foreign substance under the doctor 
blade. In consequence, considerable material is 
printed which is wasted during the required re 
leasing of each printing roll from the printing 
cylinder. For as each printing roller is drawn 
away from the cylinder the printing of the other 
colors continues until all the printing rollers are 
drawn away from the cylinder and the machine 
is stopped. The same thing occurs after the 
foreign material is removed from the doctor and 
the rollers are again drawn up to the printing cylinder. 

It has also been generally necessary for the 
Operator to adjust the color furnishing rollers 
and color pans from each side of the machine 
up to the printing roller necessitating constant 
walking around the machine by the operator to 
make the adjustments, entailing a considerable 
loSS of time. 
One of the objects of my invention is to pro 

vide means for automatically bringing the print 
ing rollers up to the cylinder in a parallel line at 
One time and under uniform pressure to make 
possible a perfect print. 

Still another object of my invention is to re 
lease all of the printing rollers simultaneously 
for cleaning purposes. 
A further object of my invention is to permit 

individual adjustment of the printing rollers as 
may be required by the engraving on the indi 
vidual printing rollers, after which the printing 
rollers may be withdrawn from the printing cyl 
inder simultaneously for cleaning or any other 
purpose and again returned to the printing cyl 
inder simultaneously without having changed the 
individual printing roller pressure adjustments. . 
A further object of my invention is to reduce 

(C. 101-182) 
the amount of waste in multi-color printing ma 
chines. 
A still further object of my invention is to re 

duce the operating costs. 
Other objects will appear more fully herein- 5 

after. 
Referring to the drawings: 
Figure 1 is a view in elevation of the right end 

of a printing machine embodying the principles 
of my invention. O 

Figure 2 is a sectional plan view of Figure 1 
along the line 2, 2, looking in the direction of the 
arOWS. 

Figure 3 is a sectional view of Figure 2 along 
the line 3, 3, looking in the direction of the arrows. 15 

Figure 4 is a sectional view of Figure 2 along 
the line 4, 4, looking in the direction of the arrows. 

Figure 5 is a sectional view of Figure 2, along 
the line 5, 5, looking in the direction of the arrows. . 

Figure 6 is a sectional view of Figure 5 along 2 
the line 6, 6, looking in the direction of the arrows. 

Figure 7 is a sectional view of Figure 6 along 
the line 7, 7, looking in the direction of the arrows. 

Figure 8 is a detail view in elevation of the 
inking and printing roll and the supporting car- 25 
Ilage. 

Figure 9 is a detail plan view of the printing 
and fountain rolls. 

Figure 10 is a detail view of the fountain roll 
with the printing roll removed. 30 

Figure 11 is a detail sectional view of Figure 9 
along the line , f, looking in the direction of 
the arrowS. 

Figure 12 is a detail view of Figure 8 along the 
line f2, 2, looking in the direction of the arrows. 35 

Figure 13 is a detail sectional view of Figure 8 
showing the printing roll and its inking mecha 
nism in non-printing position. 

Figure 14 is a view in partial section and eleva 
tion of Figure 8 along the line 4, 4, looking in 40 
the direction of the arrows. - 

Figure 15 is a detail sectional view of the doctor 
mechanism. 

In carrying out my invention, I provide main 
frame members . The frames are construct- 45 
ed with open nips spaced wide apart for speed 
in production and ease of operation and pattern 
fitting and to accommodate printing rollers from 
15' circumference up to and including 54' with 
out dismantling the machine for the large rollers. 50 
The impression cylinder 2 is mounted on roller 
bearings if which latter are in turn carried on 
hollow shaft 73 fastened to frames by flanges 
70. Hollow shaft 73 thus forms, the stay rod 
which supports the side frames in an upright sis 
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position. The shaft 73 in connection with flanges 
70 hold the frames frigid and tie frames to 
gether as a unit. The master gear 3 is mounted 
on a roller bearing 74 mounted on stud 75 which 
is carried by frame on the inside and by the 
Supporting spider 30. The sliding bearing hous 
ings and aprons 4 carry the printing roller bear 
ings and the color furnishing mechanism and 
are in turn supported by the sliding members 9 
mounted on the Supporting arms of the frames 
f. The printing rollers 5 are supported in po 
sition on the machine in the vicinity of the color 
reservoir 6 which latter are carried by sliding 
members 8. Spur gears ... are mounted on the 
end of the color furnishing rollers 8 and drive 
color furnishing rollers 8. Spur gears 2 are 
equal in number to the number of printing rollers 
5. The number of printing rollers being deter 
mined by the number of colors for which the ma 
chine is designed to print. Each spur gear 
is mounted on an ink furnishing roller 8 of 
which there are also an equal number. Master 
gear 3 meshes with spur gears 53 which are 
mounted on printing rollers 5. Spur gears 53 be 
ing driven by master gear 3 drive the printing 
rollers 5 which in turn drive impression cylinder 
2 by surface friction when the printing rollers 5 
are brought in contact with the impression cyl 
inder 2 and also drive ink furnishing rollers 8 
through spur gears mounted on ink furnishing 
rollers 8 and mesh with spur gears 2 mounted 
on printing rollers 5. The color furnishing roll 
ers are supported in bearings attached to the 
ends of the color reservoir 6. The sliding mem 
bers 9 are supported by frames and are slid 
ably mounted on frame to draw the printing 
rollers 5 up to the printing cylinder 2. The ver 
tical adjusting screws to adjust the printing roll 
er bearings either up or down to make them 
parallel to the printing cylinder 2. The bronze 
bearings supporting the journals of the print 
ing rollers 5 are slidably mounted to move in a 
horizontal direction in bearing housing 4 to move 
printing rollers 5 sideways for putting them hor 
izontally in pattern. The doctor mechanism is 
as follows: the doctor shears 3 carrying the doc 
tor blades 3' are slideably mounted in bearings 
4 which are carried by supports 5 on aprons 4 

allowing the doctor shear bearings to be slid back 
and forth by means of adjusting screws 25. Doc 
tor shears 3 have doctor weight Supporting arms 
f6 attached thereto carrying doctor weights 7. 
The sliding members 8 support the color fur 
nishing reservoir and are slidably mounted on 
aprons 4 and guides 9. The sliding members 8 
are connected by links 20 to latch levers 2 to 
raise color furnishing reservoirs up to or lower 
them away from printing rollers 5 as Well as to 
hold them in position. Rocker shafts 23 are held 
in bearings 22 attached to aprons 4 and operate 
by means of latch levers 2 to raise or lower ink 
reservoir 6 and ink furnishing rollers 8 by means 
of connecting links 20 attached to slides 8 slid 
ably mounted in guides 9 and levers Secured to 
links 20 and rocker shafts 23. Adjusting nuts 24 
are for the printing roller and adjusting screws 
25 are for the doctor shears 3. 26 are eccen 
tric shaft bearings and 27 are the eccentric shaft 
beveled pinions. The bevel gear 28 drives the ec 
centric shaft bevel pinions 27 and is fastened to 
the master gear 3. The printing roller adjusting 
nuts 24 are secured to bevel pinions 29. The spid 
er 30 supports the master gear stud 75. End plate 
3 is for the master gear stud 75. 32 are the doc 
tor motion connecting rods. The pull roller 34 
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has driving sprocket 33 with pull roller bearing 
housing 35. The driving pinion 36 meshes with 
the master gear 3 and has driving shaft bearing 
housings 37. The driving shaft 38 is driven from 
any convenient Source of power. The pressure 
roller bearing guides 39 carry pressure bearings. 
40. Pressure shaft bevel pinions 4 cooperate 
With pressure nuts 43 and pressure shaft 42. 
Pressure screws 4 raise and lower the pressure 
roller 36 through pressure roller bearing sliding 
housing 45. Pressure roller 46 is surface driven 
by the cylinder. Idler roller 48 has idler roller 
bearing housings 7. Brake roller 50 has brake 
roller bearing housings 5 and has friction driven 
brake roller sprocket 49. The printing rollers 5 
are operated to bring them up or away from im 
pression cylinder 2 by pressure screws 52 and are 
rotated by means of registering gears 53 mount 
ed on the journals of printing rollers 5 and driven 
by master gear 3. The doctor eccentric motion 
shafts 54 are connected to the doctor motion con 
necting rods 32. The color furnishing rollers 8 
have adjusting levers 55 and the individual print 
ing rollerS have adjusting handwheels 56. Chain 
Sprocket 59 is for the pressure shaft adjusting 
means. Cross shaft bevel pinions 60 are for the 
printing roller adjusting means. The printing 
roller shifting mechanism is operated by hand 
wheel 8 and is supported by the supporting, 
member 62 for printing roller shaft mechanism. 
Clutch shifting member 63 is within support 
ing member 62 and is utilized for the printing 
roller shifting mechanism and is operated by cen 
tral clutch shifting lever 64. Clutch shifting 
member 63 is carried by clutch shifting shaft 65. 
Cross shafts 66 are for printing roller pressure 
adjustment. Spur gear 69 is the central clutch 
shifting shaft spur gear. The clutch gears 77 
drive the printing roller pressure adjusting cross 
shafts 66 through spur gear 69 which is driven 
by revolving handwheel 6. The clutch gears 77 
become operative when shifting lever 64 is pulled 
Out toward handwheel 6 which in turn shifts 
clutch shifting plate 63 toward frame of the 
machine, clutch shifting plate 63 being in en 
gagement with clutch collars 78 cause clutch col 
lars 78 to move toward frame and thus engages 
clutches 79 on which clutch gears 77 are mounted 
causing clutch gears 7 and clutches 79 to engage 
printing roller pressure adjusting cross shafts 
66. The adjusting screws 76 adjust the printing 
rollers 5 in a horizontal adjustment by moving 
the printing roller bearing fl sidewise in the slid 
ing bearing housings in aprons 4. This adjust 
ment is accomplished as follows: 
If one or more of the printing rollers 5 have to 

be adjusted to put them in pattern horizontally 
and must be moved to the right as you face the 
machine the adjusting screw 76 on the right side 
of the machine must be backed off or turned to 
the left, this causes the entire printing roller 5 
to be moved to the right. If the printing roller 
5 must be moved to the left to put it in pattern 
horizontally the procedure is reversed. 

Difficulty has been experienced particularly in 
Connection with fabrics, in the stretch and elon 
gating effects during the printing operation 
which distorts and affects accurate printing. 

In my invention, I provide for sufficient ten 
sion on the material on cylinder 2 to remove 
the stretch of the material and thereby prevent 
elongation as well as a creeping action which 
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Sometimes occurs on the printing rolls particu 
larly when one of the printing rollers is under 
greater pressure than the adjacent printing roll 
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2,042,060 
ers. This is accomplished by locating a braking 
roll 50 prior to the first printing roller and re 
in Owing the material from the impression cylin 
der 2 by a pull roller 34 which is rotated at a 
geater surface Speed than the braking roller 
through a friction drive from the brake roller, 
the pull roller being driven from the brake roll 
er, and the brake roller being driven by the cloth. 
The brake roller 50 is driven at the speed of the 
material by the material being printed which 
speed is determined by the speed at which the 
printing rollers 5 are in turn driven by master 
gear 3 and registering gears 53. The pull roller 
34 is driven by means of a friction drive from the 
brake roller 50 which drives pull roller 34 at a 
greater surface Speed than the brake roller 50 
is driven, thereby causing the pull rollier to ex 
ert a pull on the material being printed which 
pull takes place between the brake roller 50 and 
pull roller 34 on the impression cylinder 2, thus 
taking all the stretch from the material, the pull 
roller 34 then being held from revolving at a 
greater surface speed than the brake roller 50. 
The material being printed causes the friction 
drive on brake roller 50 to slip to maintain the 
tension on the material being printed constant 
and is governed by the amount of stretch the 
material will allow. The adjustment is accom 
plished by adjusting the friction drive on brake 
roller 50 to the proper tension for the material 
being printed and once set need not be changed 
during the printing operation. Perfect printing 
is made possible by this mechanism. 
The operation of the machine is as follows: 
The material to be printed is fed into the ma-. 

chine over idler roll 48 and around brake roller 
50 and over a pressure roller 46, and thence onto 
cylinder 2 which has the necessary printing pad. 
After passing around cylinder 2 it is removed over 
pull roller 34. Printing cylinder 2 is journaled 
on the central hollow shaft 3 and is surface 
driven by the printing rollers 5. Exteriorally and 
at predetermined positions are the printing roll 
ers 5, the number being dependent upon the 
number of colors that the machine is designed to 
print. The master gear 3 revolves on a stud T 5 
and is mounted on roller bearing 4 and drives 
the printing rollers 5 through gears 53 on each 
printing roller. This mechanism maintains the 
printing rollers 5 moist with color but does not 
operate the machine and print the material until 
the printing rollers 5 are brought in contact with 
the materials to be printed on the cylinder 2. 
This is a very important element of my invention 
as the simultaneous printing or cessation of 
printing acts to conserve the material to be print 
ed. The mechanism whereby the printing rollers 
are brought in contact With the materials to be 
printed on the cylinder is as follows: 
When the printing rollers 5 are ready to be 

brought up to the material to be printed on the 
impression cylinder 2, clutch lever 64 is pulled 
out thus sliding shift clutch plate 63 toward the 
machine. Clutch plate 63 being engaged in 
clutch collars 78, move clutch collars 78 toward 
the machine engaging clutches 79 carrying spur 
gears TT with shafts 66. Then handwheel 6 
mounted on shaft 65 is revolved in the proper di 
rection which in turn revolves gear 69 being 
in mesh with gears 77 on shafts 66, thereby re 
volving shafts 66 which carry beveled pinions 60 
which mesh with beveled pinions 29 which are at 
tached to nuts 24, thereby revolving nuts 24 and 
causing pressure screws 52 to be drawn into nut 
24. Pressure screws. 52 being fastened to sliding 

3 
members 9 which are slidably mounted on frames 
f and in turn carry bronze bearings wherein 
printing rollers 5 are mounted whereby the above 
mentioned rotary movement of handwheel 6 
causes the printing rollers 5 to be drawn up to 
the impression cylinder 2 simultaneously and 
parallel thereto through the above mentioned 
connecting means. Upon rollers 5 contacting 
with the material on cylinder 2, it is caused to ro 
tate and the printing of the material begins. 0 
Another important feature of my invention lies 

in the fact that the rollers 5 are always in par 
allel relationship and are drawn up in parallel 
relationship to cylinder 2. This is accomplished 
ven where manual adjustment is required of 15 

any particular roller due to the difference of the 
Color or ink used. For instance, Some inks for 
Certain Colors are thinner and hence require dif 
ferent contact pressures as well as a difference of 
the nip. Also the color screen may vary in con 
nection with the various rollers. The mechanism 
that accomplishes this result is as follows: 
When it becomes necessary to adjust any indi 

Widual printing roller 5 because of the density of 
Color, clutch lever 64 is pushed in toward the ma 
chine, thus disengaging cutches 79 by means of 
plates 63 which engages clutch collars 78, after 
which handwheel 56 which is connected to nut 24, 
is revolved in the proper direction which in turn 
draws pressure Screw 52 into nut 24, thus draw 
ing the printing roller 5 toward or from cylinder 
2 as desired by means of the bevel pinion 29 be 
ing connected to nut 24 and meshing with beveled 
pinion 60 carried by shaft 66 which pass through 
hollow shafts 73. Shaft 66 carries at its other 
end bevel pinion 60 meshing with beveled pinion 
29 on the corresponding nut 24. As these nuts 
are right and left threaded, the operation of the 
handwheel moves roll 5 simultaneously and iden 
tical in the same degree, thereby maintaining 
parallelism regardless of the distance between 
roller 5 and cylinder 2. In the event of a wearing 
of the bearings for the shaft of roller 5, I have 
provided a manual adjustment whereby one side 
may be varied to take up for such wear by back 
ing off nut 80 and adjusting screw 52. 

It should be noted, that the manipulation of the 
Single handwheel 6 causes the printing rollers 5 
to be moved to or from cylinder 2. Not only are 
the rollers 5 simultaneously withdrawn, but they 
are continually kept moist since the color mecha 
nism including the doctors and supplying rolls are 
moved with the printing rollers 5. In other words, 
the entire coloring mechanism is designed as a 
unit and is in continuous operation but can be 
Withdrawn from contact to prevent printing on 
the material and as the withdrawal of printing 
rollers 5 stops the movement of the material their 
Withdrawal from contact prevents further print 
ling. 
With my invention, the color furnishing roll 

ers 8 and color pans 6 are not required to be ad 
justed from each side of the machine with re 
Spect to their relationship with the printing roller 
as this adjustment is made by lifting latch lever 2 6 
to raise the color pans 6 and furnishing rollers 8 
up to the printing roller 5 in parallel line in the 
shortest possible time, thereby decreasing the dif 
ficulties of the operator of the machine as well 
as providing better operation of the coloring 
mechanism. The furnishing rollers 8 are gener 
ally made of wood and from time to time must be 
turned downto true them up. With my invention, 
the adjustment of lifting latch lever 2 varies the 
distance of the furnishing roll through the carry- 75 
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4 
ing pan 6 with respect to the printing roller 5 
thereby enabling quick and accurate adjustment 
of the furnishing roll with respect to the printing 

10 

5 

roller. 
Therefore, in operating the machine the mate 

rial is threaded around cylinder 2, the printing 
rollers 5 are adjusted lengthwise to be in pattern, 
the handwheel 6 is operated to bring rollers 5 
into contact with the material and the Operator 
then observes as to whether all the rolls are 
printing properly. If any of the colors being 
printed are not of the proper density, individual 
adjustment can be made while the machine is in 
operation to correct for this defect as this particul 
lar correction must be made during the print 
ing operation. In the event of other difficulties, 

: the operator can at once throw the printing rollers 
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5 out of contact." The individual pressure of the 
printing rollers cannot be adjusted until the ma 
chine is in operation and printing material, at 
which time the operator looks at the material 
being printed and determines which printing 
rollers need more or less pressure on them and 
proceeds to adjust them by means of handwheels 
56 which control the individual adjustments of 
the printing rollers when the central clutch mech 
anism for bringing the rollers up to or away from 
the printing cylinder 2 is disengaged. After this 
adjustment has been made and the printing is 
perfect, if for any reason the rollers must be with 
drawn from the cylinder, the central clutch 
mechanism is engaged by shifting clutch lever 6 
into position and turning handwheel 6 in the 
proper direction to simultaneously withdraw the 
printing rollers from the cylinder and again put 
them up to the cylinder after remedying the cause 
for removing them, which operation does not dis 
turb the original adjustment of pressure on the 
individual rollers, but returns them to the cyl 
inder with exactly the same pressure as they had 
when the printing operation was going on and . 
performing perfect work, thus making it unnect 
essary to again set the pressure on each individual 
roller which would cause a considerable loss of 
material in so doing. It will thus be seen that 
with my invention the adjustments can be made 
during the printing, if necessary, and the print 
ing may be stopped with minimum loss Of ma 
teria and either adjustments or repairs or what 

- ever attention is needed may be made. 
with my invention, it is not necessary every. 

time the machine is to be started or stopped for 
the operator to individually release each printing 
roller one after the other, thereby destroying at 
least twelve yards or more of the material every 
time the machine is started or stopped, and in 
addition, the individual setting of the rolls is af. 
fected causing an additional loss of material as it 
requires adjustment of the rolls after every cessa 
tion of operation. Whereas, with my invention, 
the loss of material is only the amount on the 
cylinder and the rolls do not have to be reset if 
the adjustment was correct as the construction 
is such that the adjustment is unaffected by the 
movement of the printing rolls toward or from 
the printing cylinder or material. Furthermore, 
higher speed printing may be done in connection 
with my invention than in connection with the 

s 

70 previous types since the control by the operator 
is more rapid and with less wastage. Also a less 
skilled operator can be utilized in connection with 
my invention. 
What I claim is: 
1. In a multi-color printing machine, an im 
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pression cylinder, a plurality of printing rolls for 
said cylinder, said printing rolls frictionally Sur 
face driving said impression cylinder, means for 
moving said printing rolls toward and from said 
printing cylinder simultaneously and in parallel 
alinement with said impression cylinder. 

2. In a multi-color printing machine, an im 
preSSion cylinder, a plurality of printing rolls, 
means for rotating said printing rolls, said print 
ing rolls driving said impression cylinder by fric 
tional surface contact, means for moving simul 
taneously all of said printing rolls from Said 
printing cylinder to stop the printing and Wastage 
of material being printed, and means for Sepa 
rately adjusting any one of Said rolls. 

3. In a multi-color printing machine, an in 

i0 

15 

pression cylinder, a plurality of printing rolls, . 
means for maintaining the material being printed 
in tension on the cylinder, said means comprising 
a-pull roll to remove the material, a braking roll 
in advance of the first printing roll, said brake 
roll being operated by the material and said pull 
roll being driven at a greater surface Speed than 
the braking roll by driving connection between 
said braking roll and said pull roll. 

4. In a multi-color printing machine, a frame, 
a central hollow shaft, an impression cylinder 
journaled on said shaft, a plurality of printing 
rolls having a common drive, said printing rolls 
surface friction driving said impression cylinder, 
a clutch and clutch lever in said drive for Said 
printing rolls, pressure screws secured to Said 
printing rolls, nuts for said screws, bevel pinions 
carried by said nuts, shafts carrying bevel pinions 
meshing with said nut bevel pinions, said bevel 
pinion shafts within said hollow shaft, a gear car 
ried by each bevel pinion shaft and meshing with 
a gear on a handwheel shaft, said shaft carrying 
a handwheel. 

5. In a multi-color printing machine, an in 
pression cylinder, means for maintaining the ma 
terial being printed in tension on Said cylinder, a 
plurality of printing rolls frictionally driving Said 
printing cylinder, said tension means operated 
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by said material, means for individually inking.' 
each of said printing rolls continuously, and 
means for simultaneously moving all of Said 
printing rolls from said cylinder to cease print 
ing when adjustment is required on any one roll, 
and for simultaneously moving back Said print 
ing rolls in parallel alinement to the cylinder to 

50 

again print when said adjustments have been 
made and thereby recommence the printing at the 
point where the printing was stopped. Y 

6. In a multi-color printing machine, an im 
pression cylinder, a plurality of printing rolls 
frictionally driving said printing cylinder, means 

55 

for individually inking each of said printing rolls, 
means for simultaneously moving all of Said print 
ing rolls from said cylinder to cease printing and 
stop wastage of material upon which the printing 
is being done when adjustment is required on any 
one roll and for simultaneously moving all of Said 

60 

printing rolls to said cylinder when Said adjust 
ments have been made in order to resume print 
ing at the place where the printing was stopped. 

7. In a multi-color printing machine, an in 
pression cylinder, a plurality of printing rolls, 
means for maintaining the material being printed 
in tension on the cylinder, said means compris 
ing a pull roll and a braking roll, means for driv 

70 

ing the pull roll at a greater surface speed than 
the speed of the braking roll. 

FRANKF. KAISER. 5 


