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~ 'This invention relates to inkihg‘appa.ratus for

brinting machines, wherein ink is taken from an

- has been shown merely by way of ex&mple and

- ink-fountain roller and conducted through one

or more series of rollers and thereby rubbed or
spread into a film for application

form by the inking rollers.

tc the printing

Printing machines now in use have been de-

veloped to increase their speed and capacity and

- to improve the quality of the printing, and in an
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efiort to keep pace with such developments the
inking apparatus therefor has been altered and
improved upon by the provision of subsidiary de-
vices for rapidly rubbing the ink in order to

render it softer and more fluid for application to

the printing form than was possible theretofore

‘with the usual ink conducting and rubbing rollers
alone. These improvements, however, are not en-

tirely satisfactory, since they provide usually for

~ rubbing the ink by means of rollers rotating at a

higher circumferential speed than that of the
printing cylinder during a portion only of the

time required for the printing cylinder to make

one complete rotation, and ink of high concentra-
tion, toughness, and other characteristics which
require it to be more thoroughly rubbed before
it is ready for printing usually cannot be rubbed
at high speed or heated rapidly to too high gz

. temperature lest it be decomposed or because of
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1ts extreme'tackiness produce a damaging effect
on the rubber rollers of the rubbing device, or in
some other respect be rendered unfit for print-

- --ing.for.reasons known to those skilled in the art.
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The present invention is intended to obviate
these and other difficulties and, to this end, con-
templates an improved arrangement for rubbing

the ink preliminary to its application to the

printing form. Broadly stated, the invention pro-
vides ink-rubbing rollers constructed and ar-
ranged to heat and rub a given supply of ink
without transferring it during the period of more

than one rotation of the printing cylinder to

soften the ink and bring it to the desired fluidity
for later transfer to the inking rollers. More
specifically, and according to a preferred em-

‘bodiment, the invention provides intermediate

the ink-fountain roller and the printing-form
inking rollers, an ink-rubbing unit comprising two
sets of rubbing rollers, heated or unheated, as
desired, operable at a given circumferential speed
and arranged for operation successively to rub a,

supply of ink during the period of a plurality of

rubbing the ink as rubbed ink is transferred from

the other, and vice ~ersa. - |
In the accompanying drawings,_ the imrention

printing eperations and then transfer it, one set -

in preferred form, and. obviously many modifica-
tions may be made therein and in its mode of

~ application which will still be comprised within

its spirit. It is to be understood, therefore, that
the invention is not limited to any specific form

or embodiment except insofar as such limitations o

are specified in the appended cl: ‘ms.

Referring to the drawings: |

Fig. 1 is a diagrammatic side elevation
preferred embodiment of the invention:
Fig. 2 is a view similar to Fig. 1, but showing
the parts in a different position; |

Fig. 3 is a, side elevation of a modification of
the embodiment of the invention shown in Figs.
1 and 2; - | ,

Fig. 4 is a side elevation of another embodiment
of the invention; - |

Fig. 9 is a side elevation of still another em-

of &

-bodiment of the invention: and

Fg. 6 is a view similar to Figs. 1' and 2, shcwing
drive means for the different parts. -
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The invention may be carried out bjr several '

different arrangements of the rubbing rollers.
For example, a single set of rollers may be ar-
ranged to rub the ink and a vibratory transfer
roller provided to transfer rubbed ink periodically
from the rubbing rollers to the Inking rollers and
thus provide a given period devoted solely to the
rubbing of the ink without its continuous passage

- through a series of rollers. On the other hand,

two sets of rubbing rollers may be adapted to
operate successively to rub and transfer ink, one

‘set rubbing while the other transfers, and vice
versa; or more than two sets of rubbing rollers
may be arranged for the successive transfer of

rubbed ink, the ink being transferred from one
set while the others operate to rub ink without
transferring it. - Only one difference results from
the several structural arrangements and that is
that an interrupted transfer of rubbed ink is ob-
tained by the use of the first arrangement while

the latter two arrangements provide for a sub-

stantially continuous transfer. However, each is

~desirable since the interrupted transfer of the
Ink is satisfactory for ordinary printing such as
‘newspaper work and the continuous transfer is

nicely adapted for high quality printing and art
work. In each instance, the sets of rollers are out

of engagement with the transfer rollers while

tated at any desired speed and at different rela-

tive speeds to provide an actual rubbing action |

and, preferably, a relative axial movement is im-
parted to them as they rotate. -Moreover, the
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functioning solely to rub the ink and may be ro- .
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- rubbing rollers ma.y be heated and maintained at

a predetermined temperature, electrically or by

other suitable means, to hasten the softening of

—.____—~"“the Ink; or frictional heat developed by the rollers

o
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may be relied .upon when adequate or desirable

- for a slower heating of the ink.

Two of the chief advantages arising from the

invention are that the ink rubbing period may be

fixed, as required, so that the ink may be rubbed
and heated for a given length of time and at a
given ‘speed, i. e., slower, equal to or faster than
the circumferential speed of the inking rollers and
printing cylinder depending upon the consistency

 of the ink as supplied, properly to soften the ink

15

and render it more fluid without destroying its
composition and vitality, and that the regular

© series of ink rubbing and conducting' rollers may

20
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be converted by very slight alteration so that a

- group of the rollers will operate solely to rub ink

during a given period. .

According to the preferred embodiment of the
invention shown in Figs. 1 and 2, a unit of two
sets of ink rubbing rollers comprising each a
pair of rollers 18, {1 and 12, 13 is located inter-
mediate the ink-fountain roller 14 and an ink

 receiving roller 15. Each set of rollersis adapted
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 which is carried by a support 22 mounted on a
50

successively to rub a. supply of ink  during the
period of a plurality of rotations of the printing
cylinder 16 and then to transfer the ink to the

roller 15 for application by the inking rollers IT

and 18 to the printing form carried by the cyl-
inder (6, one set of the rollers 10, i1 and {2, 13

‘rubbing- the ink while the other set transfers

rubbed ink to the roller 15, and vice versa. 'The

two sets, of rollers are mounted. in a common
frame 19 supported on a shaft 20 to rock as a

unit, so that, when rocked counter-clockwise to
the position shown in Fig. 1, the roller 10 engages
the roller 15 to transfer rubbed ink and the set

of rollers 12, I3 occupies a disengaged rubbing .

position, and when rocked clockwise to the posi-
tion shown in Fig. 2, the rollers 10 and || occupy
a disengaged rubbing position and the roller 12
engages the roller 1§ to transfer rubbed ink
thereto. In the rubbing position of the two sets
of rollers 10, 11 and 12, 13, the rollers {1 and 13
are in position to be engaged for the delivery
thereto of unrubbed ink by a ductor roller 21,

shaft 23 and adapted to vibrate between the ink-
fountain roller 14 and the rubbing rollers I and
13 just at the moment that the rocking of the

~ unit in one direction or the other has been
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effected. o |
* The sets of rollers-10, 11 and 12,183 never move

radially relatively to one another and, hence, a

common drive is provided for both sets of rollers.

'As shown, the main driving gear 50 is mounted
" concentrically with the shaft 20 and adapted to

mesh with gears 51 and 52 fixed to the shafts of
the rollers {{ and (3, respectively, the rollers
{0 and 12 being rotated frictionally by their en-
gagement with the driven rollers il and 3.

The ink-fountain roller 14 is adapted to be

rotated in a predetermined ratio to the speed of
rotation of the printing cylinder I8 and the
means for rocking the two sets of roliers 10, 1l
ahd 12, 13 comprises a cam 25 secured to the

fountain roller 1# or to its drive shaft 26 and on.

the periphery of which a roller 27 is arranged
to track, the roller 21 being carried by an arm 28

connected to the frame 19 and pivoted on the

shaft 23. As the roller 271 rides up onto a high

~ portion 29 of the cam the arm 28 is rocked

kT

counter-clockwise against the pressure of a com-
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pression spring 30 to the pbsitioh shown in Fig. 1,
and as the roller 27 rides down onto a low por-

_tion 31 of the cam as shown in Fig. 2 the spring

30 exercises itself to rock the arm 28 in the oppo-
site direction. The upper end of the arm 28 is
formed with a bearing 32 through which the
threaded end of a stud 33'is adapted to pass, the
compression spring 30 being arranged on the stud
33 hetween a shoulder 34 thereon and the bear-
ing 32 and is placed under the necessary tension
by the adjustment of a pair of lock nuts 3%
threaded on the end of the stud 33.

The timed actuation of the ductor roller 21 is

effected by a pair of cams 36 and 37 adjustably
and removably secured to the fountain roller 14
and arranged diametrically opposite one another
and adapted, respectively, to engage a roller 38
carried by the roller support 22 just as the roller
21 rides onto the high and low portions of the
cam 25 and the rocking of the rubbing rollers
10, 11 and 12, 13 is completed.

With this arrangement for rocking the sets of

ink-rubbing rollers and ductor roller, the ink
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rubbing period may be fixed by the rotation of

the fountain roller (4 in any desired ratio to the
speed of rotation of the printing cylinder (6.
For example, if the ratio is 1 to 10, since the unit
is rocked twice during each rotation of the foun-
tain roller |4 the duration of the ink rubbing
period will be equal to the time required for five
rotations of the printing cylinder 16 and, if a
smaller ratio, say 1 to 20, is employed, obviously
the duration of the ink rubbing period will be
doubled. The cams 36 and 31, ‘however, are
adapted for a given ratio, that is, to hold the
ductor roller in engagement with the rollers I}
and 13 long enough to deliver a supply of ink for

" a given number of printing operations and, hence,

cams with longer peripheral surfaces must be

employed when thé ratio is small in order to pro-

vide for the delivery of ink sufficient for a greater
number of printing operations.

A driving arrangement for rotating the ink-
rubbing rollers 10—I1, 12—I[3, the ink-fountain

roller 14 and the printing cylinder 16 is shown in

Fig. 6. According to the arrangement shown,
the parts are rotated by belt drives using a single
electric motor 61 as the source of power. Thus

the motor 61 has a wide pulley wheel 62 flxed to
its shaft 63 and the ink-rubbing rollers 10—I{,

{2-—13 are rotated by a belt 64 running over the

pulley wheel 62 and a pulley wheel 65 connected

to the drive gear 50. Likewise, a pulley wheel 66
is fixed to shaft 671 of the printing cylinder 16

" and the latter is rotated by a belt 68 running
over pulley wheels 62 and 66. A second pulley
“wheel 69 is fixed to the printing cylinder shaft 61

and a belt 710 running over the pulley wheel 69
and a pulley wheel T{ fixed to the ink-fountain
roller shaft 26 rotates the ink-fountain roller 14.

The various speed ratios desired are obtained

by the use of different size pulley wheels. Thus
for rotating the ink-rubbing rollers (0—I11,
12—13 at high speed, a pulley wheel 65 smaller
than the pulley wheel 62 on the motor shaft 63
is employed, and the relatively slower speed of

rotation of the printing cylinder 16 is obtained

by the use of the pulley wheel 66 on the print-

ing cylinder shaft 87 which is larger than the

pulley wheel 62; while the relatively very slow
speed of rotation of the ink-fountain roller is
effected by the use of the small driving pulley

wheel. 69 on the printing' cylinder shaft 87 which-
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is only about one-fifth the size of the pulley

- wheel Ti on the ink-fountain roller shaft 2.
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_Obviously, the form and arrahgement- of
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drivinig connections may be varied, and the fore-

going is intended merely as an example of one

way in which the rotation of the different rollers

can be effected. .-

‘Fig. 4 illustrates diagrammatically a. slightly
modified arrangement wherein a single ductor
roller 21 is provided and the unit of ink rubbing
rollers 10, 11 and 12, 13 is adapted to be rocked

~as In the case of the embodin.ent shown in Figs
1 and 2. This arrangement, however, is shown

as being particularly adapted for flat press print-
ing, and a vibratory ductor roller 21b is employed
for periodically transferring rubbed ink from an

intermediate ink receiving roller {52 to the ink re-

ceiving roiler 15, Although there is an interrupted

- transfer of rubbed ink from the roller {52 to the

20

roller 15 the arrangement is, nevertheless, adapt-
able to flat press printing wherein the printing

‘form reciprocates in both directions in engage-

~ment with the inking rollers 17 and 18 between

30

each printing operation and, hence, a supply for

~several printing operations may be transferred to
‘the roller 15 intermittently and the duration of

the ink rubbing period governed accordingly. .
The embodiment of the invention shown in F.¢

o-1s illustrative of a group of rollers of the usus

series of ink- rubbing and conducting rolle:

adapted for the interrupted transfer of rubbew |
ink therefrom to the inking rollers, the series

comprising between the ductor rollers 21 and 2is
an Intermediate series of rubbing rollers §, 5, 6,
and !. The vibration of the ductor rollers 2i

'_ and 21* may be effected in timed relation and at

- 40

definite periods, and, as in the case of the em-
‘bodiment shown in Fig. 3, the rollers 4, 5,6and 7
- may be rotated
Speed, - - | |
- It will be understood, of course, that the main.

at any desired circumfercntial

series of rubbing and conducting rollers usually
comprises many more rollers between the ink-
fountain roller {4 and the printing cylinder {6

than are shown in the drawings, which are

- merely - diagrammatic showings for an under-
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standing of the invention. As already stated, the
prolonged ink-rubbing period provided by the

invention allows for the proper rubbing of the ink
without injurious effect thereto. This, coupled

with the continuous delivery of the rubbed ink,
1s advantageous in all fields of printing and espe-

cially in art work where different colored inks are
employed. For the first time it is possibie with
highly concentrated true colored red, blue and

vellow inks to reproduce all different colors on
- any paper; whereas heretofore in practice it has -
been. necessary to use seven or more different

colored inks, especially in

tain the different. colors.
~Having thus described my invention, what I

claim is:

offset printing, to ob-

1. An inking | apparatus Including, in cdmbina.;

', tion, a series of rollers for transmitting ink from

- duration than the time required for one rotation

the ink-fountain roller to the printing-form ink-

ing rollers of a rotary cylinder printing machine,
o said series including two sets of ink-rubbing roll-

ers supported for unitary movement into and out

of an ink-receiving and an ink transfer position,
one set of rollers rubbing a charge of ink as a
charge of rubbed ink is transferred from the other -

set, and vice versa, means for rotating the rollers
of said sets, and means for effecting the unitary
movement of said sets at intervals of greater

of the printing cylinder. ) |
2. In an inking apparatus adapted for condi-

" .
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tioning ink in its transmission from the ink .é:up-

ply to the printing-form inking rollers of a print- -

Ing machine, the. combination of means for
Isolating for a period of more than one rotation
of the printing cylinder a definite charge of ink
to be used for printing, means operative during

- such period of isolation for subjecting said charaze

of ink to an auxiliary rubbing action of such in-
tensity as to develop enough frictional hHeat to

1bring the whole charge of ink to a uniform cOon-

dition of fluidity suitable for printing, and means
for thereafter transferring the charge of fric-

tionally heated ink for transmission to the inking

rollers of the machine.

3. In an inking apparatus adapted for condi- °
tioning ink in its transmission from the ink- .

fountain roller to the printing-form inking roll-

3,'

O
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ers of a printing machine, the combination of a

series of rollers for transmitting the ink, saig
series including a plurality of ink-rubbing rollers,
means for effecting a relative movement between
the ink-rubbing rollers on the one. hand and

20

other rollers of said series on the other hand for
the delivery of a supply of unrubbed ink from the

fountain roller to the ink-rubbing rollers and the
transfer of rubber ink from the ink-rubbing roll-
ers to other rollers of the series for transmission
to the printing form, means for establishing a dis-
tinct pause in such relative movement of the roll-

ers for a period of more than one rotation of the
printing cylinder to interrupt the supply and
transfer of ink during said pause while the rub-
bing operation of the ink-rubbing rollers con-

tinues, and means to effect the operation of said
ink-rubbing rollers. | |

4. In an inking apparatus ddapted for condi-
tioning ink in its transmission from the ink-

30
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fountain roller to the printing-form inking rollers )

of a printing machine, the combination of a series

of rollers for transmitting the ink, said series
including a plurality of sets of ink-rubbing rollers,
means for effecting a relative movement between

the sets of ink-rubbing rollers on the one hand

and other rollers of said series on the other hand

for the delivery of a supply of unrubbed ink

from the fountain roller to the sets of ink-rubbing

rollers and the transfer of rubbed ink from the
sets of ink-rubbing rollers to other rollers of the
series for transmission to the printing form, and
means for establishing a distinet pause in such
relative movement of the rollers for a period of

more than one rotation of the printing cylinder,

the sets of ink-rubbing rollers during each pause

‘being operative to transfer rubbed ink from one -
set while ink is being rubbed in another set.

- 5. An inking apparatus including, in combina-
tion, a series of rollers for transmitting ink from

the ink-fountain roller to the printing-form ink-

“Ing rollers of a rotary cylinder printing machine,
- sald series including a”plurality of ink-rubbing

rollers, means for rotating said ink-rubbing roll-
ers continuously, and means operative in timed

relation to the rotation of the printing cylinder

for effecting relative movement between said ink-
rubbing rollers on the one hand and other rollers
of the series on the other hand first to receive s
charge of ink in the ink-rubbing rollers, second
to isolate the charge of ink in the ink-rubbing
rollers to allow said rollers by their continuous ro-
tation to subject the isolated charge of ink to a
rubbing. action during the period of more than
one rotation of the printing cylinder, and there-

70

after to effect the transfer of the rubbed ink to

other rollers of the series for transmission to
the inking rollers. E |

%
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6. An inking apparatus according to claim 5,
wherein the means for rotating the ink-rubbing
rollers are independent of the means for rotating
the other rollers of the series. . . | |

7. An inking apparatus according to claim 9,
wherein the means for rotating the ink-rubbing
rollers are operative to rotate them at a circum-
ferential speed different from that of the other
rollers of the series. -~ . |
8. An inking apparatus according to claim 5,
wherein the means for rotating the ink-rubbing
rollers are operative to rotate them at relatively
different circumferential speeds." |

9. An inking apparatus according to claim 5,
wherein the means for rotating. the ink-rubbing
rollers are operative to rotate them at circum-
ferential speeds different from one another as
well as from that of the other rollers of the series.

10. An inking apparatus including, in combina-
tion, a series of rollers for transmitting ink from
the ink-fountain roller to the printing-form ink-
ing rollers of a rotary cylinder printing machine,
said series including a plurality of sets of ink-
rubbing rollers, means for rotating the rollers of
said sets continuously, and means operative in
timed relation to -the rotation of the: printing
cylinder for effecting relative movement between
said sets of ink-rubbing rollers on the one hand

and other rollers of the series on the other hand

to receive successive charges of ink in the sets of
ink-rubbing rollers, second to isolate the charge

of ink in each set of ink-rubbing rollers to allow
the rollers of the set by their continuous rotation

to subject the isolated charge of ink to a rubbing
action during the period of more than one rota-
tion of the printing cylinder, and thereafter to
effect the transfer of the rubbed ink from each

set of ink-rubbing rollers in turn to other rollers

of the series for transmission to the inking rollers.
~11. An inking apparatus according to claim 10,
wherein the means for rotating the ink-rubbing

rollers of said sets are operative to rotate them at

relatively different circumferential speeds.

12. An inking apparatus for rotary cylinder
printing machines including, in combination, an
ink-fountain roller, means for rotating the ink-
fountain roller in timed relation to the rotation
of the printing cylinder, printing-form -inking
rolles, a series of intermediate rollers for trans-

ferring the ink from the ink-fountain roller to
- the inking rollers, said. series including two sets

of ink-rubbing rollers, means for supporting said
sets of rollers, méans for rotating the rollers of
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tation with.the ink-fountain-roller and arranged
to actuate said supporting means for moving said
sets of rollers to ink receiving and ink transfer
positions to receive each a charge of ink and
isolate it to allow the rollers of the set by their
continuous rotation to subject the charge of ink to

" a rubbing action during the period of more than

one rotation of the printing cylinder and then
transfer the rubbed ink, one set of rollers rubbing
the ink as rubbed ink is transferred from the
other set, and vice versa. .
13. An inking apparatus according to claim 12,
including means for delivering unrubbed ink
from the ink-fountain roller to said sets of roll-
ers, and a second cam mounted for rotation with
the ink-fountain roller and operative in timed
relation to the first cam for actuating said Ink
delivering means. o |
14. An inking apparatus for rotary cylinder

- printing machines including, in. combination, an

ink-fountain roller, means for rotating the ink-
fountain roller in timed relation to the rotation

of the printing cylinder, printing-form inking

rollers, a series of intermediate rollers for trans-
ferring the ink from the ink-fountain roller to

“the inking rollers, sald series including two sets of

ink-rubbing rollers, means for supporting said
sets of rollers, means for rotating the rollers of

said sets continuously, and a pair of cams

mounted for rotation with the ink-fountain roll-
er, one cam being operative to actuate sald sup-
porting means for moving the sets of roliers to
ink receiving and ink transfer positions to re-
ceive each a charge of ink and isolate it to allow
the rollers of the set by their continuous rotation
to subject the charge of ink to & rubbing action
during the period of more than one rofation of
the printing cylinder, and then transfer the
rubbed ink, one set of rollers rubbing the ink as
rubbed ink is transferred from the other set, and

vice versa, and the other cam being operative in

timed relation to the first mentioned cam to effect
the delivery of unrubbed ink from the ink-foun-
tain roller to said sets of rollers, characterized by
the fact that the speed of rotation of the fountain
roller may be varied at will and that said other
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cam is removably mounted for replacement by & .

cam of different contour, as required, depending
upon the duration of the ink-rubbing period ac-
cording to the speed of rotation of the

 fountain roller.

ALFRED SCHLESINGER.
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